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Abstract
First Nations people have depended on water from the Great Artesian Basin (GAB) springs for 
tens of thousands of years. The scientific exploration and development of the GAB by European 
 settlers commenced following the construction of the first artesian bore in 1878. The use of its 
waters was pivotal to pastoral use of vast areas of arid and semi-arid landscapes in Queensland, 
New South Wales and South Australia. By 1915, more than 1500 bores had been drilled into 
the GAB; many were  artesian free-flowing bores, with distribution losses that exceeded 90% of 
the water reaching the ground  surface. Over time, significant pressure declines were observed 
with reduction in bore flow rates, and in some cases artesian bores ceased to flow. Governments 
and water users debated for the next half-century about how to control flowing artesian bores 
and to reduce the waste of precious water from the GAB. During the second half of the 20th 
century, significant progress was made to arrest pressure decline across the GAB. However, sub-
stantial changes occurred only as a result of basin-wide initiatives supported by state and federal 
governments and water users at the beginning of the 21st century. These initiatives led to the 
development of a GAB Strategic Management Plan and the Great Artesian Basin Sustainability 
Initiative (GABSI) joint funding initiative. Although investments by governments and water users 
were key drivers of more efficient water delivery infrastructure, sustained cooperative actions and 
landholder behavioural change proved invaluable in instigating and realising the change. Yet the 
transition to closed water  delivery systems is not complete. There are now more than 50,000 bores 
in the GAB, of which 6600 are artesian bores, and at least 430 of these bores remain uncontrolled. 
Bores will continue to fail, and delivery infrastructure will require continuous maintenance. 
Valuable lessons from the past 120 years of GAB management can guide future management and 
investment decisions concerning the extraction of water from this valuable resource.
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Introduction
Springs are natural surface expressions of the 
GAB, formed within an otherwise arid landscape 
over geological timescales. As a result, living com-
munities, including humans, that depend on per-
manent water for survival have concentrated in and 
around springs, and have adapted and evolved to 
take advantage of the water and the physical con-
ditions and processes that sustain them (GABCC, 
2016). For tens of thousands of years, human use 
of water from the GAB was confined to springs 

flowing from a very small proportion of the basin’s 
extent. Springs were the only reliable source of 
water for people across the vast arid interior of the 
basin. Consequently, these islands of wet in the 
otherwise dry landscape often became important 
cultural sites on the trade routes and story lines 
leading across inland Australia. Springs were also 
prime sites for hunting and more permanent camps. 

In the 19th century, springs enabled early 
European explorers, such as John McDouall 
Stuart’s crossing of Australia from south to north 
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(Figure 1),  developers and traders to traverse arid 
central Australia (GABCC, 2011a). Not surpris-
ingly, the route of the telegraph and railway lines 
through northern South Australia  followed the 
‘spring route’. Indeed, given the absence of other 
sources of water, it was the only viable route (Blake 
& Cook, 2006). This relatively limited use of GAB 
water did not materially affect the water balance 
in the basin; however, local flora and fauna sensi-
tive to the usage of groundwater may have been 
affected (National Water Commission, 2013), and 
no doubt Aboriginal sites and uses were affected.

This paper reviews the exploration, development, 
management and rehabilitation of water bores in 
the Great Artesian Basin from 1878 to the present. 
The major themes of the paper are the effects of 
water extraction and use on artesian pressures and 
bore flow rates, and the history of efforts to control 
flowing artesian bores and reduce wastage of the 
GAB water resource. The paper also points to the 
importance of continuing to efficiently construct 
and maintain the basin’s water infrastructure.

Early Exploration and Development
In 1878, the first recorded artesian bore in the GAB 
– the ‘Wee Wattah’ bore – was drilled on Kallara 
Station, near Tilpa in western New South Wales. 
During a drought in 1878, a bore was drilled in the 
bottom of an existing well using a cable-tool rig. At 
53 metres depth artesian water (water flowing to the 
surface due to aquifer pressure) was encountered. 
This bore, when combined with other such dis-
coveries and hydrological studies performed along 
the Darling River system in the 1880s, suggested 
that further extensive reserves lay elsewhere. 

During the next decade, bores were drilled in 
South Australia and Queensland. In 1885, investiga-
tions headed by Dr R. L. Jack (Government Geolo-
gist) and Mr J. B. Henderson (Hydraulic Engineer) 
led to the first artesian water bore drilling program at 
Blackall, Queensland, using a Pennsylvanian Walk-
ing Beam Oil Rig (Figure 2), with eventual success 
in 1888. 

A great deal of public and government interest 
flowed from these initial successes, and widespread 
artesian exploration followed. In Queensland, pas-
toralists had invested more than £2 million in 
drilling bores by 1910 (Blake & Cook, 2006), and 

364 bores had been sunk in New South Wales. 
During the ‘ artesian age’, bores were constructed 
not only for the pastoral industry, for both sheep and 
cattle grazing (Figure 3), but also for new railways, 
mines, baths and spas, water-intensive industries 
and domestic and town supplies (GABCC, 2014a). 

Changing Artesian Pressures and Flows
The construction of bores altered the steady-state 
hydrological conditions that had prevailed in 
 aqui fers over geological timescales. The extrac-
tion of water caused a depression in the potentio-
metric surface (pressure surface) near the bore. 
The depression in pressure soon meant that flows 
from individual bores decreased and the pressure 
at individual bores fell. This is a natural and pre-
dictable result of water extraction. As more water 
is taken from the system, water needs to flow 
through the system to discharge points, and the 
gradient increases to allow this extra flow to occur. 
Hence, pressure heads fall and flows from bores 
reduce, as does the flow to nearby artesian springs 
(Queensland Government, 1955). 

More than 1500 artesian bores had been drilled 
into the basin by 1915, some to a depth of more 
than 1200 metres with a pressure head exceeding 
200 psi and a surface temperature over 90°C. At 
that time, a reduction in water pressure and volume 
was emerging across the basin, and governments 
recognised that control over groundwater extrac-
tion in the basin was inadequate (Figure 4). 

Early Government Response
Governments recognised issues surrounding the 
con trol of flowing bores around the turn of the 
20th cen tury, and these remained a major manage-
ment issue for more than 100 years. Legislation 
for the manage ment of the GAB was passed in 
Queensland in 1910: the Rights in Water and Water 
Conservation Utilisation Act 1910. This followed 
the earlier failure of the Water Supply (Wells and 
Tanks) Bill of 1891 to control artesian water, and 
the Artesian Wells Act 1897 in New South Wales. 
Both Acts claimed artesian water for the state, 
overturning English common law (Blake & Cook, 
2006). South Australian legislation passed in the 
1920s contained regulations pertaining to the drill-
ing and use of GAB bores for watering stock. 
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Figure 1. A map of John McDouall Stuart’s route of exploration following GAB springs across central Australia, 
1858–1861 (Source: The Journals of John McDouall Stuart, 1865).

Figure 2. A schematic of a Walking Beam Drilling Rig (Source: Uren, Petroleum Production Engineering, 1946; 
accessed at https://www.elsmerecanyon.com/oil/cabletoolrig/cabletoolrig.htm).
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Figure 3. Free-flowing bore on stock route in western Queensland. Bores became an essential part of the developing 
stock route network in Queensland (Source: John Oxley Library #109157).

 
Systematic investigation of the impacts of arte-

sian extraction increased markedly as a result of 
five interstate conferences on artesian water held 
from 1912 to 1928 (ICAW, 1913, 1914, 1922, 1925 
and 1929). The objective of these conferences was 
to study the extent of the GAB, the origin and 
movement of the groundwater and the subsequent 
reduction in pressure causing diminution or cessa-
tion of flows. Well-casing corrosion problems and 
a more responsible utilisation of groundwater were 
also on the agenda. 

In October of 1914, the Chairman of the Interstate 
Conference on Artesian Water, Mr E. F. Pittman, 
stated in his report to the Queensland Premier: 

… insomuch as the artesian supply is a national 
asset, every member of the community has an 
interest in its (the GAB’s) conservation. We ven-
ture to urge, therefore, that no person should be 
allowed to put down a bore unless he be pre-
pared to observe the precautions necessary to 
minimise waste or leakage (ICAW, 1913). 

During the 1920s and 1930s, several surveys of 
the section of the GAB within New South Wales 

were completed. They addressed the full spectrum 
of hydrogeological properties and included newer 
concepts of elastic storage. Recommendations were 
made for water conservation by partially closing 
wells and improving distribution methods for the 
artesian water. The next GAB interstate conference 
was not, however, until 1939. That meeting identi-
fied water wastage from free-flowing bores as the 
major management problem, and commissioned 
a report to investigate the nature and structure of 
the GAB (Tandy, 1939, 1940). The report was com-
pleted in 1945; however, it was not until 1954 that the 
Artesian Waters Investigations Committee provided 
a published report which was addressed separately 
by each state. The Queensland report concluded 
that “artesian diminution in Queensland constitutes 
a disability, its incidence, particularly from the eco-
nomic viewpoint, is far less serious than was feared 
in many quarters when the investigation was com-
menced”. The committee, however, was of the view 
that changes in policy and practice were necessary. 
For example, in 1955 regulation was introduced in 
Queensland which required new bores to properly 
control discharge with  headworks and to minimise 
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inter-aquifer leakage and con tamination from sur-
face sources with cement grouting of bore casing 
(Queensland Government, 1955). The distribution 

of water from new bores had to be in piped systems; 
however, the ongoing use of existing bore drains 
was permitted.

Figure 4. A depiction of regional declines in artesian pressure across the Great Artesian Basin since 1880 (Source: 
Queens land Government, 1955).
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Water Bore Construction
In the early days of GAB development, bores were 
unable to be shut in due to completion methods. 
The flow from bores could not be controlled: bores 
often developed large pools around the bore head, 
and these discharged into watercourses. Most 
bores discharged at rates well in excess of the bore 
 owner’s requirements. 

Construction Standards
Discussions on the appropriate methods of drill-
ing and construction of artesian and sub-artesian 
bores took place at the 1912 Artesian Conference 
held in Sydney. This was an attempt to establish 
improved construction standards throughout the 
GAB. During this early period there was debate 
around ‘best practice’ bore construction, and tech-
niques for bore construction improved over subse-
quent decades. For example, the develop ment of 
pressure cementing (Figure 5), in which cement 
is pumped into the bore hole between the forma-
tions and the outer  casing, made reliable construc-
tion and control of artesian bores pos sible. Pressure 
cementing was well  developed and extensively 
used by 1940, reducing the risk of water leaking 
up the outside of the casing, and providing protec-
tion from corrosion of the casing as well as reduced 
aquifer flow (GABCC, 2014a). 

Figure 5. A schematic of a multiple-aquifer artesian 
bore using pressure cement (Source: http://directdrill.
com.au/bore-design-common-types/).

Drilling Techniques
The very earliest type of drilling employed in the 
GAB used ‘cable-tool’ rigs. These rigs used a type 
of percussion drilling which involves the repeti-
tious lifting and dropping of a string of solid steel 
drilling tools suspended from a wire rope. The 
early drilling rigs were steam powered (Figure 2), 
requiring large quantities of wood and water to 
operate. As a result, bores were often sited near 
waterholes and alongside creeks to limit cartage 
of the large volumes of water and timber required 
to keep the rigs operating. The proximity of the 
resulting bores to the creeks meant that the natural 
waterlines were the obvious distribution networks 
once the work was complete.

Mud-rotary drilling became available around 
1910 but was not used extensively for water bores 
in the GAB until the early 1960s. The rotary mud 
process involves pumping down a mixture of drill 
fluid through the rod string to cool the drill bit, 
while the ability for the drill crew to mix addi-
tives into the drill fluid increases well stability. 
This technique  enabled the boring of deep artesian 
wells to be  carried out much more easily. Rotary-
mud drilling is now the most widely used method 
of drilling in the GAB (Figure 6). Techniques used 
in rotary drilling have also allowed new, corrosion-
resistant casing to be used in place of steel casing, 
allowing longer lives of bores in areas of corrosion 
(GABCC, 2014a). 

Methods of Water Distribution
Distribution by Drains
As artesian bores became more widespread and 
landholders developed an improved understanding 
of the artesian conditions of the GAB, the bene fits 
of distri buting water by man-made artificial chan-
nels (known as bore drains) was recognised as a way 
to use the resources to best advantage (Figures 3 
and 7). Drains also provided a way to ‘cool’ the high-
temperature water (up to 100°C) flowing from some 
artesian bores, with water dropping to a drinkable 
temperature over the length of bore drain systems. 
The use of bore drains led to less water being dis-
charged directly into watercourses, and the bores 
being sited in more elevated areas to facilitate the 
required gravity feed via the drains. 

Although losses from evaporation and seepage 
in bore drains account for up to 90 per cent of the 
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total bore discharge, a system of open drains was the 
only economically viable water distribution option 
for many decades, and extensive networks were 
developed (Figure 7). A Queensland study in 1952 
found that stock watering, evaporation and seep-
age requirements for 21,000 kilometres of drains 
surveyed were on average 44 cubic metres (44,000 
litres) of water per day per kilometre of drain length 
(m3/d/km) (Queensland Government, 1955). The dis-
tribution of water via drains was a great feat of ‘bush 
engineering’, with some individual drains  taking 
water many hundreds of kilo metres. In some cases, 
aqueducts were used to traverse creeks, with divi-
sors to distribute the  correct volumes where drains 
divided to supply different properties. 

Drains require routine maintenance to continue 
to deliver water. The principal maintenance pro-
cedure (‘delving’) is a process whereby the drain is 
reshaped by a plough-like implement that is pulled 

through the drain. This dislodges sediment and 
other loose material from the base of the drain and 
plasters it back along the sides (GABCC, 2014a). 
This was also required after flood events when 
drains were often washed away, or due to stock 
damage, with drains often breaking out, creating 
pools and disrupting natural water flow.

Flowing bores and bore drains were an es   -
tablished part of local cultures in pastoral com  mu-
nities for many years. The first accurate  account in 
Queensland, from 1949, documented 26,900 kilo-
metres of bore drains (Queens land Government, 
1955). The  average bore drain length for trust bores 
(bores serving two or more properties) in Queens-
land at the time was 80 kilo  metres. The l ongest 
drains exceeded 150 kilometres. In New South 
Wales the total length of bore drains in Bore Trust 
areas increased from 4200 kilo metres in 1915, to 
5200 kilometres in 1950, and 5800 in 1970. 

Figure 6. A rotary drill rig being used on a 1200-metre bore in the Great Artesian Basin (Source: Daly Brothers 
Drilling; available at http://www.dalybros.com.au/).
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Figure 7. Open bore drains running from a controlled bore on a property near Julia Creek in Queensland (Source: 
GHD, 2019). 

Effect on the Environment
The distribution of water in the landscape by 
artesian bores results in permanent water being 
available to grazing animals over millions of hec-
tares that were once very distant from permanent 
surface water. Natural water scarcity limits and 
controls the distribution of many species of plants 
and animals in such areas. Some mammals such 
as bilbies and dunnarts, as well as many insect-
eating birds and reptiles, survive without drinking. 
Some animals such as kangaroos and parrots have 
restricted distributions during drought, retracting 
to the vicinity of waterholes and springs. Stock 
and many other animals were previously only able 
to range into arid areas following rain. Additional 
watering points change the total grazing pressure 
on plant communities. Areas watered by bore 
drains and piped, dispersed watering points become 
accessible to stock as well as native animals and 
feral animals (GABCC, 2011a). Feral grazers such 
as pigs, goats and rabbits, as well as predators 

such as cats and foxes, can benefit from access to 
water. Predators and feral animals compete with 
many smaller native animals for habitat and food, 
and many natives are preyed on directly by feral 
predators (Noble et al., 1998). Work in Queensland 
showed that few parts of the state now had water 
remote status. Only four GABSI program prop-
erties had significant areas greater than 6 km from 
bore drains, and on these properties the policy was 
that government would negotiate with landholders 
to seek alternative watering points to maintain this 
water remoteness (Department of Environment and 
Resource Management, unpublished report, 2009).

Another issue was the environmental value of 
the drains themselves. Research in the late 1990s 
and 2000s around bore drains and artificial wet-
lands created by them, some of which were now 
over 100 years old, showed that most provided no 
positive environmental benefit. However, in South 
Australia, five bores east of Lake Eyre South were 
considered to offer potential habitat to a range of 
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fauna  species, particularly birds (Kinhill, 1998), and 
some wetlands had both social and ecological impor-
tance to pas toralists in South Australia (Centre for 
Environmental and Recreation Management, 2002). 
New South Wales legislation saw no value in con-
serving bore-fed wetlands; however, South Australia 
permitted a small subset of bore-fed wetlands or 
drains to remain. More recently, a Queensland study 
of bore drains near Aramac found endemic spring 
flora (Myriophyllum artesium and Eriocaulon car
sonii) in one drain-fed wetland, and the endangered 
Edgbaston goby (Chlamydogobius squamigenus) 
has been recorded in a bore drain 20 km from its 
native natural spring habitat, suggesting that some 
remaining Queensland drains may have conserva-
tion significance (Kerezsy, 2020). 

The flow of artesian water across the landscape, 
which is often alkaline and highly sodic, results in 
a range of deleterious changes, including: scalding 
due to increased salinity; physical deterioration 
of the soil; hardening; and increased soil erosion 
(GABCC, 1998; Biggs & Binns, 2015). The seep-
age and wall breaches of bore drains caused the 
same type of problems that large-scale irrigation 

causes on a massive scale, and bore drains have 
left a large legacy of salts in soils over thousands 
of kilometres. Bore drains also become important 
transmission vectors for weeds, especially new 
weeds of national significance: mesquite, prickly 
acacia and parkinsonia. Rehabilitation of bore 
drains without simultaneous weed control can lead 
to ongoing legacy issues (DAF, 2016). 

Distribution by Piping
The idea of distributing artesian water by means 
of pipes (Figure 8), instead of drains, was mooted 
as early as 1912 at the Interstate Conference on 
Artesian Water. The feasibility of piping was raised 
but was considered so costly as to be ‘impossible’, 
as the best available piping material was galva-
nised steel. The cost-effectiveness of piped systems 
changed as infrastructure materials improved 
(e.g. polypipe and mass-produced concrete tanks 
and troughs) and new technologies and ripping 
with bulldozers and pipe-laying machinery were 
introduced, and landholders developed a better 
understanding of the benefits that accrued from 
well-designed, efficient systems. 

Figure 8. Replacement of bore drains with polypipe to create closed water systems (Source: DNRME).
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According to pastoralists who moved to closed 
water delivery systems, replacing bore drains with 
piped systems can improve productivity and  property 
management practices (Centre for Inter national Eco-
nomics, 2008), including:

• the elimination of all costs associated with 
bore drain maintenance and repairs, such as 
delving, repairing breakouts and bore drain 
inspections;

• reduced mustering times and more simplified 
mustering processes;

• better utilisation of all natural resources on 
the property through better water distribution;

• more flexible and efficient property manage-
ment – by controlling watering points, graz-
ing pressure can be better managed, thereby 
improving both native vegetation health and 
livestock performance;

• having clean water for stock to drink;
• having pressure and clean water at the home-

stead;
• the ability to better control vertebrate pests, 

thereby reducing control costs;
• reduced costs of controlling weeds which can 

be spread along bore drains;
• avoiding increased pumping costs where arte-

sian wells might otherwise turn subartesian;
• increased security of water supplies, thereby 

reducing management anxiety; and 
• improved scope to better manage in times of 

drought. 

Well designed and constructed piped systems 
require relatively little maintenance. A cost analy-
sis of piping schemes in South West Queens -
land covering the period 1994–1999 found that the 

 operating costs of bore drains were much greater 
than those of piped water systems (Pegler et al., 
2001). 

Bore Rehabilitation Activity
Pre-1999 Bore Rehabilitation
Although some water efficiency gains were made 
over the first half of the 20th century, water pres-
sures in many regions continued to diminish, 
springs and bores stopped flowing, and valuable 
water resources continued to be wasted. Both a 
policy response that effected change in manage-
ment practices and co ordinated  assisted funding to 
rehabilitate the water infrastructure were required. 
Without political recognition of the public benefits 
from preserving artesian pressure and reducing 
wastage, too little was being done to control bores 
and rehabilitate water delivery infrastructure. 

Repairs to bores were carried out by some 
landholders, when needed, but most were con-
tent to leave their bores to flow into bore drains 
at  capacity. Rehabilitating bores and piping 
water supplies were expensive, and few schemes 
to repair bores and replace existing bore drains 
were undertaken voluntarily. State governments 
slowly recognised the need to control bores and 
replace bore drains, and commenced new work in 
the 1970s with various levels of federal govern-
ment assistance. The Great Arte sian Basin Bore 
Rehabilitation Program (GABBRP) stemmed from 
a government report recommending that closed 
systems be funded (Woolley et al., 1987). Table 1 
summarises the results of capping and  piping pro-
grams in the GAB before the commencement of 
the national Great Artesian Basin Sustainability 
Initia tive in 1999.

Table 1. The results of Great Artesian Basin renewal programs across Australia between 1977 and 1999 (GABCC, 
2014a). 

Pre-GABSI Bores controlled Bore drains 
removed (km) Piping installed (km) Water saved per 

year (ML)

Queensland 327 1,843 2,698  72,476

New South Wales  86 1,391 2,812   9,051

South Australia 230 not known not known  39,542

Northern Territory   3 not known not known   6,000

Total 646 3,234 5,510 127,069
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South Australia 
In 1977, following a request from the South Aus-
t ralian Water Resources Council, the South Aus-
tralian Government prepared a report that identified 
the uncontrolled wells in the South Australian por-
tion of the GAB. As a result, a bore rehabi litation 
program commenced that year. Initially, the pro-
gram concentrated on rehabilitating bores drilled for 
seismic and exploration purposes west of the Peake 
and Denison Ranges, but it was later extended to 
include all uncontrolled flowing bores. Since bores 
in South Australia were originally govern ment 
drilled and owned, bore rehabilitation was 100 per 
cent government funded with no landholder input 
required. Commencing in 1977, 230 government-
drilled wells were rehabilitated. This number does 
not include bores that were plugged and abandoned, 
or repairs conducted only on headworks. No sub-
sidy was offered to landholders for piped distribu-
tion systems, although some were privately installed 
(Centre for International Economics, 2008). 

New South Wales 
From 1952 to 1976, the government drilling unit 
based in Dubbo rehabilitated 348 flowing bores. 
Sixty-nine bores were rehabilitated during the ini-
tial phase of this work (from 1952 to 1956). This 
was followed by minimal activity from 1957 to 
1960 while the impact of the work was determined. 
Total flow from bores in New South Wales had 
fallen from 179,000 ML/year in 1914, to 106,000 
ML/year in 1952, and continued to fall further to 
95,000 ML/year by 1958. At that time the decline 
was reversed as additional bores were drilled and 
the use of bore drains persisted; flow once again 
increased to 106,000 ML/year. When the project 
ceased in 1976, the flow had been re-established at 
118,000 ML/year and was continuing to rise. 

The next rehabilitation program was GABBRP, 
which commenced in 1990 with the aim of rehabi-
litating and controlling artesian bores in the New 
South Wales section of the GAB, mirroring a simi-
lar program in Queensland. An 80 per cent subsidy 
was provided for bore rehabilitation, but no subsidy 
was available for piping. Further developments 
saw the introduction of the Cap and Pipe the Bores 
Program, which continued the subsidy for the 
rehabilitation of bores and provided a 20 per cent 
subsidy for the  piping component from mid-1993. 

Under these programs, 86 bores and their dis-
tribution systems had work  completed, resulting 
in water savings of 9051 ML/year and 1391 kilo-
metres of drains removed. The programs installed 
2812 kilometres of piping (GABCC, 2014a).

Queensland 
Significant interventions to systematically address 
bore rehabilitation began in the mid-1980s in 
Queens land. Three separate capital works projects 
provided subsidies using both federal and state 
funds. These were:

1. The GAB Rehabilitation Project (GABBRP) 
1989–1999.

2. The Bore Drain Replacement Project (South 
West Strategy) 1994–2001.

3. The Bore Drain Replacement Project (Drought 
Regional Initiative/Outside the South West 
Strategy) 1995–2001.

The GABBRP, which provided financial and 
technical assistance to bore owners to repair un-
controlled artesian bores, commenced in 1989 and 
required bore owners to pay 20 per cent of the 
cost of bore repair or replacement. The program 
repaired, relined or replaced 327 bores. A total of 
43,122 ML/year was saved by these works. The 
two bore drain replacement projects, the South 
West Strategy and the Drought Regional Initiative, 
were very similar projects. The former operated 
in the south-western Queensland area, and the 
other applied to drought-affected areas of  western 
Queensland. The only significance dif ference in 
the way they were managed was the level of sub-
sidy provided. During the operation of these pro-
grams, the drains of 61 bores were replaced by 
 piping schemes, thus replacing 1843 kilometres of 
drains with 2698 kilometres of piping and saving a 
total of 29,843 ML/year (GABCC, 2014a).

Northern Territory 
The Northern Territory had three bores in the 
GAB, all of which were flowing uncontrollably. 
In the 1990s all were brought under control or 
plugged with total water savings of 6000 ML/year.

Summary
Rehabilitation projects in each of the jurisdic-
tions from 1954 to 1999 brought some incremen-
tal improvements in water use efficiency; however, 
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lasting solutions to basin-wide water access and 
distribu tion problems still proved problematic. 
Existing programs were inadequate to address the 
need for water  infrastructure renewal and main-
tenance across the GAB within a reasonable time 
frame, although progress had been made in each 
jurisdiction. This untenable situation was exacer-
bated by little recognition from governments and 
the wider community of the value of the GAB to 
the Australian community or the imperatives of 
sound groundwater management. 

The GAB Strategic Management Plan 
and GABSI

A Transitional Period for the Pastoral Industry
Despite significant funding and investment pro-
grams in the mid-1990s, there were still 3358 
flowing bores and more than 34,000 kilometres 
of bore drains in the basin. There was continued 
decline in artesian pressures in most regions of the 
basin, threatening the health of the GAB and spring 
ecosystems, impacting on existing water users and 
limiting opportunities for new water uses.

In 1997, a meeting was held in Brisbane between 
government management agencies, GAB water users 
and other interests to evaluate progress towards 
achieving a timely solution to long-standing issues 
surrounding uncontrolled bores and the use of bore 
drains. Following extended discussion, the meeting 
agreed that a coordinated basin-wide approach was 
required. The discussion resolved that successful 
bore rehabilitation would require:

• a policy response from governments to  clarify 
users’ rights and responsibilities; 

• a change in local culture for many landholders, 
resulting in improved on-ground management 
practice; and 

• an agreed basin-wide investment response to 
capping and piping bores from landholders 
and governments. 

The major outcomes from the meeting were:

• the establishment of a Basin-wide Consul-
tative Committee; and 

• a process to develop a Strategic Management 
Plan (SMP) for the GAB. 

The responsibility for GAB management re-
mained with the states; however, the establishment 

of the Basin-wide Consultative Committee and its 
successor the Great Artesian Basin Coordinating 
Committee (GABCC) proved to be an important 
initiative in facilitating the required cooperative 
 approach to capping and piping bores. Over the 
next two years, federal and state governments 
worked cooperatively with the GABCC,  water 
 users and other interests to complete the first GAB 
Strategic Management Plan (SMP). The SMP 
was subsequently agreed to and signed by Water 
Ministers from each of the jurisdictions in 2000 
(GABCC, 2000).

The major focus of the SMP was rehabilitating 
uncontrolled bores and replacing bore drains with 
piping. A key driver for the implementation was the 
governments’ agreement to the first phase of the 
national program called the Great Artesian Basin 
Sustainability Initiative (GABSI). The implemen-
tation of the SMP and GABSI was the beginning 
of an 18-year period of renewal in the pastoral 
industry. During this transition period, the actions 
of governments and landholders working together 
eliminated over 70 per cent of uncontrolled bores 
and bore drains. 

Great Artesian Basin Sustainability Initiative 
(GABSI)
GABSI was a joint program between the Aus-
tralian, New South Wales, Queensland, South Aus-
tralian and Northern Territory governments and 
basin land holders. It was initiated in 1999 to be 
implemented over three five-year funding rounds; 
it would be subject to review every five years and, 
depending on outcomes, revised and funded again 
over the next five-year period. The public bene-
fits used to justify the GABSI investment centred 
on water savings, pressure recovery, sustaining 
GAB spring flows and avoiding market failure for 
pastoral ists in the GAB (Hassall, 2003). GABSI 
provided a substantial financial input, leading to 
an accelerated program to assist land holders in the 
rehabilitation of bores and water delivery infra-
structure (Tables 2, 3). 

A mid-term independent review of GABSI 
Phase 3 found that the program was highly success-
ful and appreciated by stakeholders. Rehabilitation 
of high-flow bores remained a high priority in 
GABSI Phase 3, but for landholders yet to rehabi-
litate bores or bore drains on their land, the cost 
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and resistance to change were the main deterrents 
(GABCC, 2011b). 

On 16 October 2014, the Australian Gov ern-
ment announced the extension of the GABSI 
 program for an additional three years through to 
30 June 2018 after the review indicated that pro-
gress had been curtailed due to low commodity 

prices and drought creating problems for land-
holders to meet funding requirements. This exten-
sion  pro  vided governments the opportunity to 
work with  industry and communities to develop a 
 private sec  tor model for water infrastructure main-
tenance and  replacement in anticipation of the 
drought ending.

Table 2. Activity under the Great Artesian Basin Sustainability Initiative (1999 to 2018): bores controlled, open 
bore drains removed and water saved (Source: DAWE, 2020).

State Bores controlled Bore drains removed  
(km)

Water saved  
(ML/year)

Queensland 397 12,491 139,081

New South Wales 311  8,558  68,830

South Australia  51    342  48,961

Total 759 21,391 256,872

Table 3. Investment by governments in each phase of the Great Artesian Basin Sustainability Initiative (Department 
of Agri  culture, Water and the Environment, 2020).

Jurisdiction

GABSI 1: 
1999–2000 to 

2003–2004
($ million)

GABSI 2: 
2004–2005 to 

2008–2009
($ million)

GABSI 3: 
2009–2010 to 

2013–2014
($ million)

GABSI 4: 
2015–2016 to 

2017–2018 
($ million)

Total

Australian 
Government

28.386 38.531 44.644 13.401 124.962

QLD 14.304 22.736 23.706  3.996  64.742

NSW 12.335 15.595 18.011 2.78  48.721

SA  1.747  0.200  2.927  6.625  11.499

Total 56.772  77.062* 89.288 25.961  249.924*

* In addition to totals shown, landholders contributed $50+ million, as shown in the Implementation Plans against each year. Landholder 
contributions were different in each jurisdiction and from year to year due to flood events, drought, and capacity of landholders to invest. 

Government Activities
In 1999 at the beginning of GABSI, each jurisdic-
tion government started from different positions 
in  policy, regulation and on-ground investment. 
All state  agencies had drilling, logging, monitor-
ing and  technical/information crews working with 
land holders in bore rehabilitation and stock water 
 delivery projects. This created different expectations 
concerning government and landholder responsibi-
lities for the capping and piping roll-out. Participa-
tion in GABSI was voluntary, so landholders were 
free to decide whether changing practices was in 
their best interest. For example, in Queensland 
 local cultures continued to support long-standing 

 traditional stock  watering practices centred on bore 
drains and pumping from ‘turkey nests’ (above-
ground dams completely en closed by earth embank-
ments). Landholders  gen erally resisted change. 

State water management agencies were actively 
involved in bore assessment and rehabilitation, and 
each determined the requirements for GABSI in dif-
ferent ways. Each interpreted criteria for eligibility, 
priorities, entitlements, cost sharing and implemen-
tation differently and readjusted at the beginning 
of each GABSI funding period (Commonwealth 
Government, 2010). The acceptance by regulators 
of existing inefficient water management practices 
(e.g. use of drains, combined with the traditional 
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 technical support from government drillers and 
technical staff) created expectations amongst some 
landholders that the responsibility for change rested 
mainly with govern ments (Centre for International 
Economics, 2008).

Governments initiated a wide range of educa-
tion and information initiatives in support of GABSI 
designed to change existing perceptions and atti-
tudes amongst landholders and encourage the instal-
lation of more efficient water management practices. 
The GABCC, state advisory and other government-
sponsored groups organised and par ticipated in field 
days (Figure 9), technical workshops,  trials, and 
demon strations in  special workshops and numer-
ous community events. Landholders participated 
in a ‘GAB Champions’ campaign which identified 
and supported advocates for closed water delivery 
infrastructure. 

Information products included: case studies; 
GAB maps and posters; and DVDs and booklets 
on the GAB and efficient watering systems. GAB 
researchers’  forums were held in basin states. 
The CSIRO completed a major investigation into 
 efficient stock water management in the  pastoral 

industry (James & Bubb, 2008). Governments 
produced technical brochures on the design, instal-
lation and maintenance of water infrastructure. The 
media published articles and screened television 
programs on GABSI and the value of re habilitating 
bores (SKM, 2008). 

Policy responses at the beginning of the tran-
sition period consisted mainly of information about 
the benefits of efficient water management systems, 
along with assistance with infrastructure design 
and installation. The key message to water users 
was that changes in regulations were coming, and 
closed  water  delivery systems would be required 
at some time in the  future. During the transition 
period, all jurisdictions  developed or adjusted statu-
tory plans and incorporated regulations to clarify 
the rights and responsibilities of landholders to use 
water judiciously and eliminate waste. As the tran-
sition progressed, policies concern ing the rights 
and responsi bilities of landholders and the role of 
govern ments for  water infra structure  rehabilitation 
and maintenance changed. Commu nity and  industry 
 attitudes shifted towards the need for more efficient 
water delivery systems (GABCC, 2014a). 

Figure 9. Field day for landholders about water management in the Great Artesian Basin (Source: Great Artesian 
Basin Coordinating Committee website).
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A core purpose of the GABSI program was to 
protect GAB springs, and the basin states put in 
place programs specific to this aim. In Queensland 
under the Blueprint for the Bush plan, the then 
Department of Natural Resources and Water com-
mitted $500,000 in 2006–2007 for the next three 
years to help rural landholders rehabilitate nine of 
the most difficult free-flowing bores in the GAB. 
The high-risk bores were bores that had deterio-
rated to a state where there was no visible bore 
casing and a pool had formed at the surface. The 
condition of the bore makes it very difficult to esti-
mate the cost of rehabilitation, and as a result the 
bore owners are reluctant to participate in GABSI. 
The Blueprint for the Bush funding addressed this 
by capping the landholder’s contribution to access-
ing and plugging the bore to $20,000, with the 
remaining project cost under GABSI met from the 
Blueprint for the Bush funding.

Statutory water allocation plans of each state 
juris diction included regulations that require closed 
water delivery systems by the end of the transition 
period. Water plans that included provisions that 
artesian  systems be made watertight commenced 
in New South Wales in 2008, with a sunset clause 
to 2016, South Australia in 2009, and Queensland 
in 2017 (DAWE, 2020). 

Technology – Change and Challenge
In 1983, jurisdictional governments organised a 
Tech nical Working Group (TWG) with hydro-
geologists, government drillers and other technical 
staff from each of the state and federal manag-
ing agencies to investigate water infrastructure 
and provide advice to governments, drillers and 
landholders on the most efficient and effective 
way to utilise new technologies for bore reha-
bilitation and bore drain replacement. Over more 
than two decades the work of the TWG was very 
effective in improving standards for bore drill-
ing and maintenance, as well as for designing, 
installing and maintaining closed water delivery 
systems (National Uniform Drillers Licensing 
Committee, 2012). Closed water delivery systems 
deliver water to stock through well-maintained 
piped systems controlled by float valves in tanks 
and troughs to prevent leakage and waste of water. 
Agreed standards for water bores across the basin 
were established to reflect the range of conditions 

in which the bores were established, rehabilitated 
and maintained or abandoned. Government drillers 
and technical staff also provided a range of other 
services relative to the assessment of bores and 
delivery systems to landholders. 

In each of the jurisdictions, governments offered 
different assistance packages to landholders who 
chose to install new water delivery infrastructure 
under the GABSI. Some included water plans for 
entire properties, negotiated between infrastruc-
ture engineers and landholders. For example, in 
some areas where bores were shared over several 
prop erties, water supply infrastructure was fully 
designed and supplied via external contracts and 
required the unanimous agreement of all land-
holders through bore trusts or other formal legal 
arrangements. Other packages offered landholder 
advice from engineers or consultants to assist in the 
design and installation of water delivery systems. 
However, some programs only assisted with bore 
rehabilitation, so landholders themselves designed 
and installed new water delivery infrastructure 
(Aurecon, 2009).

GABSI and allied programs were very impor-
tant for employment in remote and regional areas. 
The rehabilitation of so many bores supported 
 drillers, engineers and water infrastructure material 
sup pliers. The steady supply of rehabilitation work 
jus tified maintaining government drilling crews 
and qualified contractors. This made it much easier 
and more economical for landholders to respond 
to maintenance issues and bore failures. Planners, 
water infrastructure engineers and installers in 
regional centres found steady employment. 

New technologies and materials were developed 
and trialled by infrastructure supplier industries 
to address the problems identified during the 
transition to closed, piped systems. For example, 
closed water delivery systems create both bene-
fits and challenges that did not exist with bore 
drains. High-temperature and high-pressure water 
from controlled bores demand the development 
and installation of new technologies, especially 
if landholders want to utilise natural pressure to 
push water around their property. The release 
of dissolved gases as piped pressure drops in 
piped systems causes blockages, which led to the 
development of a variety of in-line gas-release 
mechanisms with more or less effective outcomes. 
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High temperatures compromised the effectiveness 
and longevity of polypipe and required the instal-
lation of cooling grids until new materials and 
designs provided better solutions. Pipe size, quality 
fittings, valves, connectors, tanks and troughs, as 
well as innovation in installation, design and place-
ment, all needed to be robust and ‘fit for purpose’, 
especially in the harsh environments in which they 
were installed (Aurecon, 2009). 

As bore drains were replaced and systems 
extended to remote parts of properties, pastoral-
ists faced new challenges for managing stock and 
grazing pressure and the management of infra-
structure. In high-pressure areas of the GAB, well 
designed and installed distribution systems provide 
the opportunity to use artesian pressure to push 
water to remote watering points. In lower-pressure 
areas, or as pressure reduced in piped systems, a 
 variety of different pumps including windmill, 
diesel and solar are used to push water around 
properties. Tanks with valves were often placed 
on high points so water gravity fed to troughs with 
controlled intakes. Some landholders let water flow 
into turkey nests and then pumped it to where it 
was required. Dispersed remote watering points 
required frequent ‘bore runs’, especially in hotter 
months. Bore runs often proved time consuming 
and expensive. As a result, the use of telemetry 
became widespread (James & Bubb, 2008).

These and many other factors meant that the costs 
and benefits, as well as the utility and re liability of 
water systems, were very different from those to 
which landholders were tradi tionally accustomed. 
The installation and features of the new piped 
water systems required technical understanding and 
advice to ensure acceptable outcomes. That support 
was not always available or sufficiently utilised. 
Infrastructure rehabilitation on some properties has 
been only partially completed under GABSI with, 
for example, only the rehabilitation of bores com-
pleted to date due to landholders being financially 
constrained, or the highest-flowing bores controlled 
but dribblers still remaining. 

Pastoral Landholders
Changing from bore drains to closed water  delivery 
systems was a massive shift in both lifestyle and 
business practice in the pastoral industry. At the 
beginning of the 18-year transition period, many 

landholders had no clear plan for the rehabilita-
tion of uncontrolled bores and elimination of bore 
drains. All new bores were required to meet drill-
ing standards and be fitted with headworks, but 
much of the water delivery infrastructure attached 
to bores fed into open bore drains or inefficient 
water delivery systems. The traditional practice 
favouring bore drains was strong, and some land-
holders were opposed to change; conversely, some 
adopters of new water distribution systems were 
passionate in advocating for change and the bene-
fits available from this. 

Participation in infrastructure rehabilitation was 
voluntary for most of the GABSI funding period. 
Government policy and regulations did not clearly 
define pastoralists’ rights for taking stock water 
and their responsibilities to deliver water through 
closed delivery systems. As a result, the response 
by landholders (SKM, 2008) to the shared funding 
scheme under GABSI was mixed: 

• Some landholders understood the benefits 
that would accrue from the GABSI funding 
arrangements. They recognised the need to 
restore pressure and save water, so installed 
and maintained closed water delivery systems. 
They influenced local cultures and encour-
aged fellow producers to adopt closed delivery 
systems. They accepted the responsibility for 
maintaining their water delivery infrastruc-
ture as an integral part of their business. 

• Other landholders viewed GABSI incen t-
ives as just another opportunity for govern-
ment assistance. They participated in the 
program but failed to change long-standing 
attitudes and water management practices. In 
the absence of clear enforceable regulation, 
they failed to install and maintain efficient 
delivery systems across their properties. Some 
of these landholders cite a lack of capacity 
to invest as the reason for poor maintenance. 
The response of this group compromises 
the desired outcomes of GABSI and puts at 
risk the public and private benefits from the 
investment.

• Some landholders, for a variety of reasons, 
still refuse to participate in bore and infra-
structure rehabilitation or to change wasteful 
practices. Some do not have the capacity to 
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pay and still maintain a viable business. Dry 
periods and the fluctuations in commodity 
prices affect their capacity to invest. Others 
operate large, profitable grazing businesses 
but still refuse to change. Often these pas-
toral enterprises have non-resident owners 
with little understanding of or commitment 
to the GAB. 

Despite this range in attitudes, landholders 
 invested at least $50 million per GABSI phase as 
their part of the rehabilitation initiative, either as 
cash or in-kind activity. In addition, once land-
holders had converted to piped water delivery 
systems, they continued to invest many millions 
of dollars in pipes, tanks, fittings, pumps, and tele-
metry to extend water infrastructure beyond that 
serviced by bore drains into previously unwatered 
areas on their properties. 

Over the life of the program, attitudes changed 
significantly from those that existed at the beginning 
of GABSI and continue to change (GABCC, 2011b). 
The numbers of landholders who advocate closed 
 delivery systems is increasing, and only a minority 
are still holding out and maintaining wasteful prac-
tices. Some landholders require stronger incentives 
such as enforcement to comply, but most understand 
the need to adopt efficient practices. 

Outcomes for the Basin
Between 1999 and 2018, over 250,000 ML of 
water was kept in the GAB for later generations by 
the control of almost 760 bores and the piping of 

most of the remaining bore drains (Table 4). While 
there is no doubt that the funding for GABSI has 
been the critical driver for the transition to more 
efficient and effective stock watering systems 
(Table 3), it certainly has not been the only key 
response  during the transition period. The success-
ful transition required a range of responses from 
critical i nterest groups including governments, 
land holders, the GABCC, State GAB Advisory 
Committees and water infrastructure suppliers. 
The outcomes driven by GABSI were realised 
only because of the range of complementary 
investments and programs delivered by govern-
ments and industries, and subsequent responses 
by the pastoral industry (Centre for Inter national 
Economics, 2003; SKM, 2008). 

Later government reviews of GABSI focus 
almost entirely on the single matrix of dollars per 
kilolitre saved, the number of bores rehabilitated 
and the length of bore drains closed (Tables 2 
and 3) (Commonwealth Government, 2010; SKM, 
2014). Although stock watering practices across 
the basin are much improved, the rehabilitation of 
artesian bores and closure of bore drains are not 
complete (Table 4). Issues surrounding the instal-
lation and ongoing maintenance of efficient stock 
watering practices across the basin have not dis-
appeared. The nature of the GAB and the types 
of water delivery infrastructure mean that pasto-
ral bores will continue to fail, and bores and stock 
watering systems will continue to require ongoing 
investment and maintenance (GABCC, 2013).

Table 4. Estimate of the remaining bore capping and piping work in the Great Artesian Basin (Department of 
Agriculture, Water and the Environment, 2020). 

State New South Wales Queensland3 South Australia Total

Bores to be controlled1 229 179 23 431

Bore drains to be deleted (km)2 1,150 3,896 0 5,136

Estimated water saving (ML/annum)2 26,600 89,296 365 116,261

Total estimated cost ($ million)2 114 135 1.25 250.25

1 GABCC (2017). Summary of past drilling activity within the Great Artesian Basin – November 2017; updated to reflect projects completed 
since November 2017.

2 SKM (2014). Great Artesian Basin Sustainability Initiative Value for Money Review – January 2014; these figures are estimates based on 
state data.

3 (GHD, 2019). Census of uncontrolled artesian bores and artesian-fed bore drains in Queensland: Bore Summary Report. 

Note: This table presents the known number of artesian flowing bores. All states have bores that have become subartesian, either due to 
declining head or due to discharge below the surface, that also require rehabilitation but are not currently counted (S. Cheal, pers. comm.).
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A New Management Plan for the Basin
Responding to Changes in the Management 
Environment
The policy and management environment in the 
GAB changed extensively during the implemen-
tation of the 2000 SMP. The mid-term review of 
the SMP completed in 2007 detailed achievements 
during the implementation period and the chal-
lenges that still needed to be addressed (GABCC, 
2009). In 2014, GABCC and the basin governments 
facilitated a two-day ‘Futures Workshop’ to update 
the findings of the mid-term review and focus on 
the need for a new SMP. As a result, governments 
and the GABCC proposed and agreed to a frame-
work to develop a new strategic management plan 
in 2015. 

Reviews concluded that a comprehensive, 
outcomes- based SMP was required. The review 
found that a plan would provide a basin-wide 
framework that complements national and state 
legislation. It should be developed around prin-
ciples that protect the rights of current users and 
offer scope for development while protecting the 
resource and the cultural and natural  values that it 
supports (GABCC, 2013).

Legislation and on-ground practices in each of 
the jurisdictions changed in response to challenges 
and opportunities over the implementation period 
of the 2000 SMP; however, the review emphasised 
that a range of management challenges remain. The 
judicious use of water by all users is accepted as 
the key management goal. 

The GAB Strategic Management Plan 2019
The revised SMP is principle based and reflects the 
national water management guidelines and the new 
management environment, as well as the outcomes 
of the reviews. The Consultation Draft was released 
in mid-2018. Following the response to consulta-
tions, at the time of writing (late 2019) the final 
SMP was with Ministers awaiting release in the 
first quarter of 2020 (Department of Agriculture, 
Water and the Environment, 2020).

The SMP 2019 clearly identifies important 
challenges and opportunities that exist in the 
management of the GAB. Unfortunately,  austerity 
budgets and changing priorities of governments 
mean that much of the technical, consultative and 
financial support that was so critical during the im-
plementation of the 2000 SMP has been redirected. 
New data shows that there are more than 50,000 
bores in the GAB (Table 5), with over 12,000 drilled 
before 1960 and at high risk of failure. There are 
6600 artesian bores, and at least 430 bores  remain 
uncontrolled. The estimated replacement cost for 
the artesian bores alone is $3.2 billion. Water from 
the basin supports more than $13 billion in produc-
tion and supplies more than 120 towns (Frontier 
Economics, 2016). As well as their significant 
economic contribution, the residents in the basin 
have traditionally provided critical human and land 
management services across the more remote parts 
of three states. The Outback community con tinues 
in this important role today (Yelland & Brake, 
2009).

Table 5. A summary of Great Artesian Basin bore statistics (GABCC, 2017).

50,496 Total number of bores drilled into and through the basin, including recharge and nonartesian 
areas; 75% of these are for water supply. 

12,498 Number of bores drilled before 1960 and at high risk of failure; 1974 of these are in artesian 
or previously artesian areas, the majority being water supply bores. 

676 Number of bores rehabilitated under the GABSI program since 2001.
14,000 Kilometres of bore drain replaced with piping under GABSI.
199,000 Estimated annual water saving (millions of litres) resulting from GABSI capping and piping. 
658 Remaining bores with uncontrolled flow (at 2015); of these, about 516 (80%) were constructed 

prior to 1960.*
$4,351 million Estimated replacement cost of all water supply bores.
$3,258 million Estimated replacement cost of deeper, higher pressure water supply bores (excludes bores less 

than 200 m deep).
* Changes in flow in artesian bores as a result of capping programs are difficult to compile without comprehensive census. Many of these 

wells have small surface flows but may have flow loss below the surface.
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GAB governance arrangements have changed 
considerably. There has been a move amongst 
regulators and politicians towards ‘commodifying’ 
water to move towards competitive pricing as the 
principal water management tool. Whether this is 
a desirable approach to regulating the waters of the 
GAB, with its remote location and sparse popula-
tion along with its demography and industry mix, 
remains to be proven.

Summary and Conclusions
Access to water has been critical to the growth and 
establishment of the GAB pastoral industry for 
more than 120 years. The reduction in the poten-
tiometric surface in response to water extraction 
practices was identified as the key groundwater 
management issue as early as 1905. For the first 
half of the 20th century, inadequate technology 
and limited understanding of the basin restricted 
responses by governments and landholders that 
may have helped address the problem. 

Early on, landholders discovered that the best 
way to distribute water around their properties from 
uncontrolled bores was by constructing and main-
taining bore drains and other open water delivery 
systems. These practices became firmly established 
in local landholder cultures. Government policy 
responses initially reinforced (or did not deter) 
such practices. Even as new technologies became 
available and were mandated for new bores, little 
was done to change or regulate established waste-
ful practices. 

When governments recognised the need for 
change in the second half of the 20th century, 
landholders had little understanding of the benefits 
that might accrue from updating water delivery 
infrastructure and had few incentives to change. 
Flowing bores and wasteful practices in the GAB 
were not a high priority on the political agenda, so 
governments had few tools and resources to regu-
late use and improve management practices. 

Shared funding initiatives, plus the wide range 
of supporting activities in each of the GAB juris-
dictions from the 1970s through the 1990s, were 
invaluable in changing hearts and minds and raising 
uncontrolled GAB bores as a critical issue on the 
political agenda. GABSI was the stimulus  required 
to accel erate and sustain the changes needed in 
the design and operation of stock water delivery 

systems. A national technical working group, pas-
sionate landholders, infra structure designers and 
suppliers, government agency staff, researchers, 
the GABCC and state advisory groups worked co-
operatively over the next two decades to ensure that 
GABSI was able to build on the initial successes. 

The GABSI investment by governments and 
land holders was about $300 million over 18 years 
from 1999. Changes during the funding period 
were enabled by government policy development 
and reinforced by education and information ini-
tiatives that defined rights and responsibilities of 
water users and improved water management prac-
tices. With changes in water management practices 
in the pastoral industry, closed water delivery sys-
tems became the accepted best practice. 

GABSI resulted in many benefits but also 
some less desirable unforeseen consequences. 
Comprehensive information exists concerning the 
critical role that governments, landholders and 
other interests assumed to support GABSI during 
each of the funding rounds; however, only simple 
metrics of dollars per kilo litre of water saved and 
the amount of infrastructure installed are reported 
as the key indicators in later and final GABSI 
audits. These simple metrics ignore some of the 
most important outputs and outcomes that have 
accrued during the transition period and beyond 
(Rolfe, 2010); no assessment is made of the returns 
on the investment made by governments and land-
holders to support GABSI. Changes were driven 
by GABSI but are a direct result of 18 years of 
well planned and executed cooperative initiatives 
between governments, landholders and others 
interested in productive, judicious use of the GAB. 

According to Rolfe (2010), for any evaluation 
process to be comprehensive, it is important to 
include the assessment of values for the off-farm 
benefits, as these are likely to be the critical values 
that justify  public investment. Off-farm benefits 
are largely  public, accruing to different groups in 
 society, and include recreation, tourism, ecological 
and bio diversity assets, including cultural heri tage 
and options for future use and conservation, as 
well as reductions in greenhouse gases. In a 2010 
benefit-transfer study, Rolfe (2010) estimated the 
off-farm benefits of improving the manage ment 
of the GAB to be at least as high as $17.8 million 
per year, outweighing the annual program costs 



172 Lynn Brake

of $15.5 million per year from the Australian and 
state governments in Stage 2 of the GABSI.

Rehabilitated bores, bore drains and public funds 
expended were audited at the end of each GABSI 
funding period. The audit of bores completed in 2018 
shows that there are now more than 50,000 bores 
in the GAB, and the value of artesian water bores 
and water  delivery infrastructure is in excess of 
$3.5 billion. There are still almost 2000 functioning 
artesian bores that were drilled before 1960. Bores 
will continue to fail, and water  delivery infrastruc-
ture needs maintenance. Continuous invest ment will 
be required. 

Lessons need to be learned from the past 120 
years of GAB management (Smerdon, 2012). The 
future role of landholders and governments in the 

construction and management of water infrastruc-
ture is a major challenge identified in the new SMP. 
Although the report on final revision of GABSI 
clearly demonstrates that bore rehabilitation and 
compliance have been very successful, the move 
towards closed water delivery systems is not yet 
complete. If the true return on the investment is to 
be understood, reliable information on the broader 
inputs and outcomes of GABSI beyond just dollar 
cost of water saved needs to be investigated and 
added to information about the number of bores 
rehabilitated and bore drains closed. This infor-
mation will provide the key evidence needed to 
guide future management and investment decisions 
concerning the taking of water from this valuable 
resource. 
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