Case for GRIPP site on Groundwater-based Natural Infrastructure

Sustainable management of groundwater-based natural infrastructure of the Great
Artesian Basin in Australia

Ensuring long-term services from a mega aquifer system under pressure

Why is the Great Artesian Basin important, and what has been done?

The Great Artesian’ Basin (GAB) is the largest underground water resource in Australia. It is the
main source of water for pastoralists, petroleum and mining industries, homesteads, towns and
indigenous settlements in arid and semi-arid central and eastern Australia. Artesian springs from
the GAB (Figure 1) support nationally significant groundwater-based environmental assets,
including unique flora and fauna. The GAB is threatened by large-scale use from the pastoral,
mining and petroleum industries, including wastage caused by the inefficient diversion and
distribution of constantly flowing artesian water by open earth channels used by the pastoral
industry. The Australian and state governments have developed programs in collaboration with
stakeholders to rehabilitate flowing artesian water bores and introduce piped distribution systems
in order to alleviate serious drawdown of the artesian pressure and protect GAB water resources
and ecosystems.

Figure 1. Great Artesian Basin (showing main artesian spring groups and flow paths) (source: Fensham and Fairfax 2003 7]).



The GAB aquifer system, located in the states of Queensland, New South Wales, South Australia
and the Northern Territory, underlies an area of 1.7 million km?, or about 22% of Australia, and is
up to 3,000 m thick, with an estimated total groundwater storage capacity of 10’ m?3. Recharge
to the basin has been estimated at about 3,000 million liters per day with discharge from water
bores around 1,500 million liters per day ". Groundwater movement in the main artesian aquifers
is slow at 1-5 m/year, and groundwater ages range from almost recent near the recharge areas to
more than 1 million years towards the center of the basin. In the southwestern GAB, springs have
persisted as wetland ecosystems within the arid landscape for more than 1 million years, based
on the dating of spring deposits, and hold many endemic, endangered and relict species of great
ecological, evolutionary and cultural significance.

After the discovery of the basin’s artesian groundwater resources in 1878, more than 1,500 bores
had been drilled by 1918, and there was already evidence of falling artesian pressure across the
basin. The early introduction of state-based licensing regulations was unable to stem the wastage
of GAB water and the loss of artesian pressure. At present, about 5,000 flowing artesian bores
(Figure 2) and about 25,000 non-flowing (pumped) artesian bores sourced from the basin’s
aquifers support human uses. Groundwater levels have fallen by up to 100 m in some areas, with
some artesian bores and springs ceasing to flow and reduced discharges from other flowing bores
and springs. The introduction of large amounts of water in the arid and semi-arid regions has
caused land degradation, proliferation of invasive species and loss of unique flora and fauna.

Figure 2. The Great Artesian Basin, Australia — Uncontrolled flowing artesian water bore (photo: M. A. Habermehl).

Solutions and remedial programs

A Strategic Management Plan for the GAB was presented in 2000 by the Great Artesian Basin
Consultative Council and endorsed by the Australian, New South Wales, Queensland, South
Australia and Northern Territory governments 2. The council consisted of representatives from
the federal, state and local governments; pastoral, petroleum and mining industries; traditional
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landholders; bore owners; and community and conservation groups. The plan included measures
to address basin-wide management issues, sustainable development and use of the artesian
groundwater.

The Australian and state governments had previously instituted two important programs to
rehabilitate unserviceable and corroded artesian water bores and eliminate wastage through the
use of open earth distribution channels: the Great Artesian Basin Bore Rehabilitation Program
(GABBRP) 1989-1999 and the Great Artesian Basin Sustainability Initiative (GABSI) 1999-2017. Both
programs were financed largely by the federal and state governments, with minor contributions
from the bore owners. The GABBRP aimed to eliminate or reduce the large number of uncontrolled
flowing artesian water bores by installing or replacing control valves, headworks and broken or
corroded bore casings, and to reduce the wastage of water by replacing open earth bore
distribution drains by polythene pipes, tanks and troughs, thereby reducing seepage, transpiration
and evaporation of water (Figure 3) .. In the period 1989-2017, nearly 1,250 uncontrolled or
degraded water bores were rehabilitated, representing a water saving of about 300,000 million
liters per year, almost half of the total bore discharge. The GABSI program alone accelerated bore
rehabilitation, saving about 250,000 million liters per year of artesian groundwater. The GABBRP
and GABSI programs resulted in a significant recovery in artesian pressure with several meters of
improvement in pressure heads in several large regions of the GAB in recent years, which is
benefitting artesian springs and associated groundwater-dependent ecosystems [ BT 51161

In addition, the (Australian government) Environment Protection and Biodiversity Conservation
(EPBC) Act 1999 now provides legislated protection for nationally significant natural infrastructure
and environmental assets dependent on the GAB artesian springs, including several endangered
flora and fauna species. The EPBC Act is also the main tool for regulating larger developments by
the states and Australian government in particular for mining and petroleum developments.

Figure 3. The Great Artesian Basin, Australia — Controlled and piped flowing artesian water bore (photo: M. A. Habermehl).



Lessons learned and further challenges

A summary of lingering challenges related to GAB protection and management have been listed
2. Despite increasing emphasis on valuing groundwater, non-commercial benefits of the GAB
remain undervalued. Resource allocation and management decisions are based largely on values
of groundwater for economic production; hence there is often a shortage of information on
indigenous, social, environmental and cultural heritage values.

The history of GAB management exemplifies and underlines the importance of early intervention,
long-term commitment, and collective action in order to research, understand, measure, monitor
and protect important groundwater resources and their services to humans and nature. The
benefits of even large groundwater resources such as the GAB are not immune to over-abstraction
and degradation. Long-term programs to improve grey infrastructure to access groundwater and
reduce wasteful discharges and hence protect the natural infrastructure of the artesian aquifers,
expressed as springs and free-flowing water bores, have generally been effective, and this action
needs to be sustained or expanded to non-serviced areas. Increased effort and resources are
needed to assess indigenous, social and environmental and cultural heritage values, and to give
these values greater weight in decision making, especially in an era of increased demand on the
GAB from various economic developments, like mineral and energy extraction, and in an
increasingly variable and uncertain climate.
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to above the top of the aquifer or the ground surface, and in the latter case produce free flowing artesian bores.



