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1 The Border Rivers catchment
The Border Rivers comprise the catchments of the Dumaresq, Severn, Macintyre and Barwon Rivers
which drain from the Great Dividing Range between Inverell in far northern New South Wales (NSW)
and Warrenbayne in Southern Queensland (Figure 1). The catchment occupies an area of
approximately 49,500 km2 of which approximately 24,500 km2 is situated within NSW. The Dumaresq
River, Macintyre River and part of the Barwon River downstream of the Weir River form the border
between NSW and Queensland for approximately 470 km. (
The Border Rivers are regulated by three dams – Glenlyon Dam on Pikes Creek (QLD), Coolmunda
Dam on Macintyre Brook (QLD), and Pindari Dam on the Severn River (NSW). The main tributaries
draining from Queensland are Pikes Creek and Macintyre Brook which enter the Dumaresq River, and
the Weir River which enters the Macintyre River. The lower end of the catchment is characterised by a
complex series of anabranching channels. The junction of the Weir and Macintyre Rivers marks the
start of the Barwon River, and the town of Mungundi on the Barwon River marks the downstream end
of the Border Rivers catchment.
The Border Rivers flows through lands previously occupied by the Kamilaroi and Bigambul Aboriginal
people. The catchment supports a population of around 50,000 people. In NSW the population is
concentrated in the major centres of Glen Innes, Inverell, and Tenterfield which support around 30,000
people between the three local government areas. The largest towns in the Queensland part of the
catchment are Goondiwindi and Stanthorpe which both have populations of around 5,000 people.
The main agricultural use of land is for grazing and dryland cropping, and this covers around ninety
per cent of the catchment. Irrigation for the production of cotton occurs on the western plains between
Goondiwindi and Mungindi.
Figure 1: The Border Rivers catchment
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The eastern half of the Border Rivers comprises the ranges and foothills of the Great Dividing Range
with elevations from 1,500 metres to 500 metres in the lower foothills (Figure 2). The south western
region of the catchment comprises flat alluvial plains which are drained by a series of intermittent
watercourses, the principal ones being Croppa Creek, Whalan Creek and Gil Gil Creek. The elevation
across these plains ranges from around 400 metres in the eastern extent to just 150 metres at
Mungindi.
Dumaresq River at Glenarbon Weir

Figure 2: Topography and elevation in the NSW Border Rivers catchment
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2 Climate
2.1 Rainfall
Annual rainfall across the Border Rivers catchment decreases along an east-west gradient from over
1,000 mm in the eastern ranges around the Great Dividing Range to around 500 mm in the west at
Mungindi (Figure 3). The rainfall is strongly seasonal with the highest volumes occurring through
summer storm activity. Average rainfall significantly increases from October with the summer months
all averaging around 100 mm per month (Figure 4). In contrast the average monthly rainfall between
April and September is 40–50 mm.
Figure 3: Average annual rainfall in the NSW Border Rivers catchment

Source: Bureau of Meteorology
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Figure 4: Average monthly rainfall at Inverell 1949-2010

Source: Bureau of Meteorology Climate Data Online

2.2 Evaporation
Annual evaporation has a strong east-gradient across the Border Rivers catchment, with average
Class A pan evaporation exceeding the average rainfall across the entire catchment. Annual
evaporation is around 1,200 mm in the eastern ranges and over 2,000 mm in the far west of the
catchment at Mungundi. Mean daily evaporation at Inverell ranges from two mm per day in winter to
6.5 mm in summer (Figure 5: Average daily evaporation at Inverell 1965-2010)
Figure 5: Average daily evaporation at Inverell 1965-2010

Source: Bureau of Meteorology Climate Data Online
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3 Land use
Land use in the Border Rivers catchment is dominated by extensive agriculture with approximately 67
per cent of the catchment used for grazing and 18 per cent used for dryland cropping (Table 1).
Grazing occurs right throughout the catchment while dryland cropping occurs predominantly on the
central plains south of Goondiwindi and Boggabilla. The principal crops are winter cereals, summer
grain and oilseed.
Approximately two per cent of land has been developed for irrigation, mostly in the west of the
catchment between Goondiwindi and Mungindi. Cotton accounts for around 85 per cent of all irrigated
crops, covering around 40,000 hectares of the NSW catchment, and having an economic value of
around $150 million per annum (DWE 2009a). Other irrigated crops include fruit, vegetables, wine
grapes, lucerne, cereal crops, corn, peanuts, and fodder for feedlots.
Conservation and other native vegetation together account for five per cent of land use in the Border
Rivers, with most of this being in the eastern ranges. Forestry is predominately in the QLD portion of
the catchment with Western Creek State Forest making up the majority of the 7.6 per cent catchment
coverage.
Table 1: Land use types in the Border Rivers catchment
Land use type

Grazing

Area (km2)

Proportion of catchment (%)

32,297

67.2

Dryland Cropping and Horticulture

8,701

18.1

Forestry

3,657

7.6

Native Landscape

1,407

2.9

Irrigation

975

2.0

Conservation

914

1.9

Residential

96

<1

Reservoir/Lake/River/Dam

31

<1

Marsh/Wetland

8

<1

Mining

3

<1

Source: 2001/02 Land use mapping of Australia, Bureau of Rural Sciences
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Figure 6: Land use in the NSW Border Rivers catchment

Source: 2001/02 Land use mapping of Australia, Bureau of Rural Sciences
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4 Environment
4.1 Native vegetation
Native remnant vegetation in the western half of the Border Rivers catchment is influenced by
floodplains and alluvial fans. Extensive areas of the lower catchment have been cleared for
agriculture, but remnants of the natural communities occur in fragmented pockets, the most extensive
of these being the coolibah floodplain woodlands (Keith 2004). Other communities present include
occasional myall woodlands, and whitewood and belah woodlands with lignum and mimosa. The
western plains once supported significant areas of Mitchell and plains grass communities however
these are now greatly reduced (BRGCMA 2007).
The vegetation communities of the slopes of the middle catchment are remnants of previously large
expanses of forest and woodland. In the Yetman area, there are large expanses of a eucalypt forest
community which is found only in the Border Rivers and Gwydir catchments. The Yetman dry
sclerophyll forests grow on hilly sandstone terrain and contain species including Angophera,
bloodwood, and ironbarks (Keith 2004). In the east this community merges with the Western Slopes
grassy woodlands, which is common throughout NSW along the western slopes of the Great Dividing
Range. The community is also known as grassy white-box woodlands, as white-box is the dominant
eucalypt species. Other typical tree species include kurrajong, cypress pine, Blakely’s red gum, yellow
box and silver ironbark (Keith 2004).
The steeper areas of the tablelands have remained uncleared, and there are also large remnants of
native vegetation on the slopes and tablelands that are conserved within national parks and reserves.
The two main communities of the upper catchment are New England grassy woodlands, and Northern
Tableland dry sclerophyll forests which merge together in areas of more fertile soils. The grassy
woodlands are dominated by yellow box and Blakelys red gum on deeper more fertile soils, and
stringybarks on the drier less fertile slopes. Northern Tableland dry sclerophyll forests are found on the
western side of the New England Tablelands as far west as Mount Kaputar. They occur on rugged
hilly outcrops with the dominant species being black cypress pine, gum-topped peppermint and
tumbledown red gum (Keith 2004).

4.2 Parks and reserves
Torrington State Conservation Area is the largest protected area in the catchment. The forests and
woodlands of this scenic 300 km2 reserve are scattered with granite rock outcrops, boulders and
gorges. The reserve is an important conservation area for northern NSW as it is an uncleared eastwest corridor that links the wet forests of the New England Tablelands with the drier woodlands of the
North West Slopes. It provides habitat for 14 threatened animal species including the regent
honeyeater, turquoise parrot, koala and spotted-tailed quoll (DECCW 2010a).
Sundown National Park, situated on the NSW-QLD border, around 70 km west of Tenterfield features
steep gorges, and peaks rising from the Severn river to over 1000 m in elevation. The area is
predominately covered by native woodland gums housing over 150 species of birds (QLD DERM,
2012).
Kwiambal National Park lies at the junction of the Macintyre and Severn Rivers. Features of the park
include the highly sculptured granite gorges and waterfalls of the Macintyre River. The park covers
over 71 km2 and protects regionally important box-ironbark woodlands that provide habitat for a range
of threatened species including koalas, gliders (sugar, feather-tailed and squirrel) and bats.
The Severn River Nature Reserve protects an area of 57 km2 and is dissected by the deeply incised
valley of the Severn River immediately upstream of Pindari Dam. The reserve features deep rocky
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gorges, rapids and large pools along the river. Eight different vegetation communities are found within
the park including rough-barked apple, yellow box, ironbark, and teatree. These communities provide
important habitat for threatened animal species including the koala, squirrel glider, glossy-black
cockatoo, turquoise parrot, square-tailed kite, and large-footed Myotis (NPWS 2004).
Kings Plains National Park is a rugged park in the upper catchment of the Severn River. A feature of
the park is the pools, rapids and waterfalls on Kings Plains Creek. The park protects 69 km2 of open
woodlands of ironbark, cypress pine, yellow box, stringybarks and apple box. The rare brush-tailed
rock wallaby is found within the park, as well as a number of threatened bird species including glossy
black cockatoos, turquoise parrots and regent honeyeaters (DECCW 2010b).

4.3 Wetlands
Kingsford et al 2003 mapped 108,800 hectares of wetlands in the Border Rivers and adjacent Moonie
River catchment, covering around two per cent of the total catchment area. Nearly 61,000 hectares of
these wetlands are found in the NSW portion of the catchment. The majority are floodplain wetlands
and woodlands associated with the watercourses of the western part of the catchment.
One wetland complex south of Goondiwindi is listed as a nationally important wetland in the Directory
of Important Wetlands in Australia (DEWHA 2010). Morella Lagoon, Pungbougal Lagoon and Boobera
Lagoon are all found along a remnant channel of the previous course of the Macintyre River. Boobera
Lagoon is one of the few naturally permanent waterbodies in the Murray-Darling basin. The lagoons
are fringed by riparian woodland of river red gum and coolibah.
Boobera Lagoon has significant Aboriginal heritage value, and is considered to be the most important
Aboriginal site in south-eastern Australia (DEWHA 2010). The Gamilaraay (Kamilaroi) people believe
that the lagoon is the resting place of the rainbow serpent Garriya. The site is estimated to contain
millions of stone artefacts as well as scar trees and canoe trees.
Boobera Lagoon

MDBA, Arthur Mostead
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4.4 Significant biodiversity
The natural habitats of the Border Rivers region are home to many plant and animal species that are
protected under the NSW Threatened Species Conservation Act 1995. There are 34 threatened plant
species found in the region of which 23 are listed as endangered.
There are 58 threatened animal species – 34 birds, two frogs, 18 mammals, and four reptiles.
Fourteen of these are listed as endangered including the Booroolong frog, bush stone-curlew, blacknecked stork, regent honey-eater, Australian bustard and brush-tailed rock wallaby.
The Border Rivers catchment supports 13 endangered ecological communities which occupy the full
range of habitats from the tablelands in the east to the floodplains of the west. On the slopes and
tablelands threatened communities include the McKies Stringybark Blackbutt Open Forest, New
England Peppermint Woodland, and White Box Yellow Box Blakely’s Red Gum Woodland. In the west
of the catchment there are extensive areas of endangered Coolibah-Black Box Woodlands (dominated
by coolibah in the Border Rivers). There are also remnants of Carbeen Open Forest, Myall Woodland,
and Inland Grey Box Woodland.
Four aquatic species that previously occurred within the Border Rivers catchment are listed as
threatened under the NSW Fisheries Management Act 1994. These are the river snail, silver perch,
purple spotted gudgeon, and the olive perchlet which is listed as an endangered population (Table 2).
The aquatic community of the Border Rivers forms part of the endangered ecological community
known as the Aquatic ecological community in the natural drainage system of the lowland catchment
of the Darling River. This includes 21 native fish species and hundreds of native invertebrate species
that are found within the Darling River and its associated streams, wetlands and anabranches within
New South Wales, including the Border Rivers and their tributaries and anabranch channels.
Table 2: Threatened aquatic species of the Border Rivers catchment
Common Name

Scientific Name

NSW Status

River snail

Notopala sublineata

Endangered

Silver perch

Bidyanus bidyanus

Vulnerable

Purple spotted gudgeon

Mogurnda adspersa

Endangered

Olive perchlet

Ambassis agassizii

Endangered population

Aquatic ecological community in the natural drainage system of the
lowland catchment of the Darling River
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5 Surface water
5.1 Dumaresq River
The Dumaresq River begins in the northern Tablelands at the junction of the Severn River (from
Queensland), the Mole River and Pike Creek about 50 km west of Tenterfield. The river flows west
over a series of weirs before being joined by its major Queensland tributary Macintyre Brook which
contributes a catchment area of 4,194 km2. Sixteen kilometres upstream of Boggabilla the Dumaresq
River flows into the Macintyre River, which then becomes the state border. For much of its journey the
Dumaresq River flows between low banks fringed by river red gums and casuarinas.

5.2 Severn River
The Severn River begins in the northern Tablelands near Glen Innes. Pindari Dam is located on the
Severn River 22 km upstream of Ashford and captures inflows from an area of 2,000 km2. The Severn
River is a tributary of the Macintyre River, entering the Macintyre about 60 km downstream of Pindari
Dam.

5.3 Macintyre River
The Macintyre River begins in the northern Tablelands between Glen Innes and Guyra and flows 321
km to the Barwon River near Mungundi. Its headwater streams include Back Creek, Kings Creek,
Middle Creek and Swan Brook. The river flows north-west through the town of Inverell, before flowing
generally northwards to its junction with the Severn River, the first major tributary of the Macintyre.
Continuing in a north-westerly direction, the river is joined by the Dumaresq River upstream of
Boggabilla. From this point until just upstream of Mungundi the Macintyre River forms the New South
Wales-Queensland state border.
Macintyre River at Boomi gauging station
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The junction of the Dumaresq and Macintyre Rivers marks the start of the riverine plains, and a
complex distributary channel system. High level watercourses such as Whalan Creek and Boobera
Watercourse break away on the left side of the channel under flood conditions. Downstream of
Goondiwindi a complex series of channels break out of the river on the right bank, some returning to
the Macintyre further downstream, others connecting with the Weir River in Queensland.
The Boomi River is anabranch that leaves the left bank of the Macintyre River about 55 km
downstream of Goondiwindi. It rejoins and then leaves the river again in several places before flowing
into the Barwon River downstream of Mungundi.
The Weir River in Queensland is the largest tributary of the Macintyre River. It flows into the Macintyre
River around 25 km upstream of Mungundi, and the two streams then form the start of the Barwon
River.

5.4 Weir River
The Weir River is a large unregulated stretch of river originating in the slopes of QLD around
Warrenbayne and flowing southwest to join the Macintyre River near Mascot (QLD).

5.5 Barwon River
The Barwon River forms the state border at the junction of the Weir River and the Macintyre River
upstream of Mungindi. The river flows towards the southwest corner of the catchment and continues to
eventually join the Culgoa River to form the Darling River.

5.6 Streamflow characteristics
The NSW Office of Water, along with the QLD government, maintains an extensive network of 60
current river gauging stations within the Border Rivers catchment. Table 3 shows mean daily flows for
some key locations held in the NSW database.
Flows have been recorded in the Macintyre River at Wallangra since 1937. This site is just upstream
of the junction with the regulated Severn River and is therefore unaffected by dam releases. Its long
period of data provides a useful record of natural streamflow patterns within the catchment. The
average annual flow at Wallangra is 129,870 ML (Figure 7) from a catchment area of 2,020 km2. The
highest annual flow occurred in 1950 when over 700,000 ML was recorded. The next highest annual
flows were in 1956 and 1971 when nearly 450,000 ML were recorded in both years. The lowest flows
were recorded in 1980 and 2009 when just 4,000 ML and 10,000 ML were recorded respectively. The
longest period of below average flows in the catchment occurred from 1937–1947.
Table 3: Mean daily flow for selected Border Rivers gauges
Gauge site

Catchment area
(km2)

Mean daily flow
(ML)

Period of record

Mole River at Donaldson

1,610

299

1969–2010

Beardy River at Haystack

866

144

1934–2010

Dumaresq River at Bonshaw Weir

7,280

1,041

1934–2010

Severn River at Fladbury

1,100

255

1967–2010

Severn River at Strathbogie

1,790

358

1974–2010

Severn River at Ashford

3,010

734

1934–2010

726

158

1962–2010

2,020

329

1937–2010

Macintyre River at Inverell
Macintyre River at Wallangra
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Macintyre River at Holdfast

6,740

1,099

1950–2010

Macintyre River at Boggabilla

22,600

2,459

1895–2010

Macintyre River at Kanowna

26,000

662

1984–2010

Barwon River at Mungundi

44,070

1,645

1889–2010

Boomi River at Offtake

n/a

127

1973–2010

Gil Gil Creek at Weemelah

n/a

302

1968–2010

Source: NSW Office of Water Real Time Data – Rivers and Streams

Figure 7: Annual flow in the Macintyre River at Wallangra 1937-2011
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Daily streamflows provide an indication of the variability of flow patterns and the peak height of flood
events. The largest flood in the catchment was recorded in February 1976 when a maximum total daily
flow of over 123,000 ML was recorded (Figure 8). Major floods exceeding 50,000 ML per day have
occurred on average once per decade since the 1970s. Moderate floods with events of 20–30,000 ML
per day have occurred every 2–3 years. The last significant flood event in the Macintyre River was in
November 2011 when daily flow in the river reached more than 37,000 ML. This was the largest event
to occur at Wallangra since November 2000.
The cumulative mass curve in Figure 8 provides insight into long term stream flow trends. The plot is
produced by calculating variations from the long-term mean, and can be interpreted according to the
following rules (Burrell and Ribbons 2006):
 Where the slope of the curve is rising the flow exceeds the long term average, indicating
wetter periods
 Where the slope of the curve is falling the flow is less than the long term average, indicating
generally drier periods
 Relative magnitude can be determined by the steepness of the slope and the y-axis of the
plot
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The cumulative mass curve (Figure 8) shows that there was a prolonged dry period in the Border
Rivers catchment from the start of gauging in 1937 until 1947. A period of higher flows followed
through the 1950s with flows declining again between 1957 and 1971. After the significant period of
above average streamflows in the 1970s the catchment has been experiencing a period of generally
average conditions with alternating periods of higher and lower flows of around five years each.
Streamflows have been below average since 2001 however the recent high flows in 2010 and 2011
have again signalled a return to higher flow levels.
Macintyre River at Wallangra looking upstream from gauging station
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Figure 8: Daily flows and cumulative deviation from the mean for Macintyre River at Wallangra
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6 Groundwater
The Border Rivers catchment uses around two percent of the total groundwater resource that is
extracted in the Murray-Darling Basin (CSIRO 2007). Much of the groundwater development occurs
along the Dumaresq River where water is available from alluvial deposits that may be up to 90 metres
deep (See Figure 9). The highest yielding aquifers however are found within shallow gravels that
occur between eight to 15 metres deep (WRC 1984).
Within the catchment there is a high degree of connectivity between surface water features, such as
streams and wetlands, and the underlying groundwater systems. It has been shown that the
Dumaresq River and its shallow aquifers are intimately related. Any groundwater extraction will
ultimately affect the flow in the river and consequently existing irrigation use from surface water
supplies (Australian Government 2006).
West of Goondiwindi the catchment is underlain by the Great Artesian Basin. Groundwater supplies
are obtained from the permeable sandstone aquifers, which are confined under sufficient pressure to
make groundwater flow to the surface. The sandstone aquifers are generally less than 600 metres
thick and less than 500 metres from the surface. East of the Goondiwindi monocline, in the North StarCroppa Creek area, the top of the productive aquifer is less than 100 metres from the surface and is
typically less than 200 metres thick (DWE 2009b).
There is little groundwater development in the upper catchment where the geology is dominated by
the fractured rocks (mostly granites) of the New England Tablelands (See Figure 9). Limited supplies
can be obtained in the valleys where the granite has weathered, however the more elevated areas
have poor groundwater potential (DWR 1984).
Within the NSW area of the Border Rivers the catchment is managed through seven Groundwater
Management Areas (See Figure 9). A water sharing plan has been prepared for the aquifers of the
Great Artesian Basin (covering management areas 2 and 3) (see section 7.5).
Figure 9: Groundwater Management Areas in the Border Rivers catchment
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7 River operations and management
7.1 Border Rivers Commission
The Dumaresq-Barwon Border Rivers Commission (BRC) was established in 1947 by the New South
Wales and Queensland governments to operate and maintain jointly owned water infrastructure and
implement water sharing arrangements in the Border Rivers region. The BRC’s operational area of
responsibility includes:


Glenlyon Dam on Pike Creek in Queensland,



the Border Rivers (Dumaresq, Macintyre and Barwon Rivers) that constitute the boundary
between New South Wales and Queensland from Mingoola to Mungindi



the Intersecting Streams which include the Moonie, Bokhara, Narran, Culgoa, Ballandool,
Warrego and Paroo Rivers and their effluents and tributaries, and any watercourse which
forms part of the Darling River drainage system and crosses the New South WalesQueensland border west of Mungindi.

One of the main functions of the BRC is to determine the amount of water available each year from
the Border Rivers system and notify the states of the portion of that water they may divert and use.
The Commission also controls the construction, operation and maintenance of the major storages,
weirs and regulators on the Border Rivers and Intersecting Streams.

7.2 Border Rivers Intergovernmental Agreement
In 2008 an Intergovernmental Agreement was signed between NSW and Queensland to address a
variety of issues including environmental flow management, the delivery of flows to the Darling River
downstream of Mungundi, and interstate water sharing, access arrangements and trading of water.
This agreement is an adjunct to () the 1946 New South Wales-Queensland Border Rivers Agreement,
but does not affect the role and functions of the Border Rivers Commission. The Agreement was
required to reflect changes in water management as a result of Council of Australian Government
water reforms, Murray-Darling Basin agreements and national water arrangements.

7.3 Major storages and regulating structures
The Border Rivers catchment is regulated by three major storages – Pindari Dam, Glenlyon Dam and
Coolmunda Dam (Table 4).
Pindari Dam, on the Severn River was completed in 1969 and upgraded in 1995 to provide a full
storage capacity of 312,000 ML. The dam supplies water for irrigation, stock and domestic, town water
supply and industrial purposes along the Severn and Macintyre Rivers upstream of the Dumaresq
River junction. It also supports stock
and domestic requirements to streams
serviced by the Boomi River Trust.
Approximately 8,000 people rely on
Pindari Dam as a water supply source,
including the populations of Ashford,
Yetman, Boggabilla, Boomi and
Mungindi.

Pindari Dam
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Glenlyon Dam is on Pike Creek in Queensland. Completed in 1976, with a capacity of 261,000 ML, the
storage is a shared resource between NSW and QLD water users, providing for irrigation along the
Dumaresq River. Coolmunda Dam was constructed in 1968 for supply of irrigation and town water to
users along Macintyre Brook in Queensland. It has a capacity of 69,000 ML.

Glenlyon Dam

Coolmundra Dam

Photos courtesy of Queensland Government
Table 4: Major water storages in the Border Rivers catchment
Pindari Dam

Glenlyon Dam

Coolmunda Dam

Capacity (ML)

312,000

261,000

69,000

River

Severn

Pike Creek

Macintyre Brook

NSW

Shared resource

QLD

Irrigation, Stock,
Domestic, Town
Water Supply

Irrigation

Irrigation, Town
Water Supply

Ashford

Texas

Inglewood

Owner of Resource
Purpose

Nearest town

In addition to the major dams there are a number of weirs and regulating structures throughout the
catchment, mostly for the storage and re-regulation of water along the Dumaresq and Macintyre
Rivers. The major structures are:


Bonshaw Weir (Dumaresq River)



Cunningham Weir (Dumaresq River)



Glenarbon Weir (Dumaresq River)



Boggabilla Weir (Macintyre River)



Goondiwindi Weir (Macintyre River)



Coomonga Weir (Coomonga Creek)



Boomi Weir (Macintyre River)



Boomi Regulator (Boomi River)



Newinga Regulator (Flood channel from Barwon to Weir River)



Mungundi Weir (Barwon River)
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7.4 Licensed water use
The Border Rivers catchment uses 4.4 percent of the total surface water diverted for irrigation in the
Murray-Darling Basin. Current average surface water availability is around 1,200 GL per year of which
34 percent is diverted for use (CSIRO 2007).
The Border Rivers system is operated or regulated to meet the needs of water users and the
environment from Pindari and Glenlyon Dams downstream to Mungundi. Water stored in Glenlyon
Dam is shared between NSW (up to 57%) and Queensland water users (up to 43%). Water stored in
Pindari Dam is shared amongst NSW users only, whereas water in Coolmunda Dam is exclusive for
QLD users.
The following sections on licenced water use and water resource management are from a NSW
government perspective with only minor information for QLD. For more information on water
use and management of QLD licence holders refer to http://www.derm.qld.gov.au

Surface water
The resource assessment process in the Border Rivers operates using a continuous accounting
system. Under this system all water in the dams is allocated in the following priority order (DWE
2009a):
1. Storage losses (evaporation and seepage) are kept topped up to provide a 12 month forward
supply.
2. Essential supplies (urban, stock and domestic, and high security water, including transmission
losses in delivering it) are kept topped up to provide a 2 year forward supply.
3. General security: 30 per cent of the volume committed to general security supply is set aside
for transmission losses, and the remainder is distributed in proportion to individual licensed
entitlement up to the limit of storage accounts of licence holders. General Security A Class
licence holders must have received an equivalent allocation of 1 ML per share before any
water can be allocated to General Security B Class licences holders.
The maximum volume that can be retained in individual storage accounts is 100 per cent of licensed
entitlement. If an inflow occurs when an account is full, the water foregone spills over into other
individual storage accounts. The maximum volume of allocation water that can be used in a water year
is 100 per cent of licensed entitlement (DWE 2009a).
In June 2011 there were over 263,000 ML of general security entitlement, and 1,500 ML of high
security entitlement within the NSW Border Rivers regulated catchment (Table 5). While QLD Border
Rivers held approximately 103,000 ML of regulated entitlement covering both general and high
security water (Supplemented licences in QLD).
Supplementary water is a significant source of water supply for NSW Border Rivers regulated licence
holders. In the past, extractions of supplementary water were termed ‘off-allocation’ because the water
taken was not counted against the licence holders regulated water allocation. The Water Management
Act 2000 requires that access to supplementary water be licensed. Supplementary water access
licences are independent of general security access licences, that is, they are separately tradeable
shares and water allocations. Supplementary water access may only be permitted after other needs
(environmental and supply to all other regulated river licences) have been met, as defined by the
water sharing plan. In June 2011 there were 120,000 ML of NSW supplementary water entitlement
(Table 5). For QLD Border River Supplementary Water (Unsupplemented licences in QLD) accounted
for about 153,000 ML of water.
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Water users located on the various unregulated tributaries of the Border Rivers catchment are entitled
to extract water with an unregulated water access licence. These licences are subject to a range of
access conditions, including cease-to-pump triggers that protect the health of watercourses. In
December 2011 there was 32,500 ML of unregulated entitlement within the catchment, of which 4,223
ML is managed through a gazetted water sharing plan (Tenterfield Creek Water Source).
As at December 2012 QLD Border Rivers had an additional 1,515 ML of volumetric entitlement and a
further 3,315 ha of area based entitlement that has yet to be converted to new licences.
Table 5: Surface water share components in the Border Rivers catchment as at 30 June 2011
Purpose

Share components
(ML/year)

Border Rivers Regulated Water Source
Domestic and Stock

1,002

Local Water Utility

620

Regulated River (High Security)

1,500

Regulated River (General Security A class)

22,027

Regulated River (General Security B class)

241,211

Supplementary water

120,001
Subtotal

386,405

Tenterfield Creek Water Source (Unregulated)
Domestic and Stock

84

Domestic and Stock (Town Water Supply)

100

Local Water Utility

824

Unregulated River

3,215
Subtotal

4,223

Other Unregulated (outside WSP area)
Aquaculture

10

Conservation of water

9

Domestic

71

Farming

15

Feedlot

613

Industrial

188

Irrigation

26,450

Mining

382

Recreation

143

Stock

288

Teaching

1

Town Water Supply

107
Subtotal

28,277

CATCHMENT TOTAL

418,905

Note: As at the date of publication 1 Share was equivalent to 1 ML.
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Groundwater
In 2011 there was over 63,000 ML of entitlement for groundwater extraction from within the NSW
portion of the Border Rivers catchment while QLD has 19,247 ML of entitlement. More than half of the
NSW entitlement is for water extracted from the Great Artesian Basin, where a Water Sharing Plan
exists under the Water Management Act 2000. The remaining half lies outside the water sharing plan
area and continues to be managed through the Water Act 1912. The majority of groundwater is used for
irrigation and stock watering. Town water supplies for villages and towns within the catchment account
for 935 ML per annum. Supplementary licences in groundwater refer to a licensed entitlement that
reduces over time based on rules as set out in the associated water sharing plan. This is intended to
progressively return the aquifer water entitlements back to the long term sustainable level. At this point
in time no supplementary entitlement is held.
Table 6: Groundwater entitlements in the Border Rivers catchment as of December 2011
Licence category

Share component
(ML/year)

Areas managed under Water Sharing Plans
Surat Groundwater
Aquifer

220

Local Water Utility

505

Supplementary

0

GAB Surat Shallow Groundwater
Aquifer

676

Local Water Utility

0

Supplementary

0

Lower Gwydir
Aquifer

515

Local Water Utility

0

Supplementary

332

Eastern Recharge
Aquifer

34,974

Local Water Utility

0

Supplementary

0
Total under WSPs

37,222

Areas managed under Water Act
Stock and Domestic

8,378

Farming

10

Town Water

430

Other (Irrigation, Recreation, Industrial, Mining)
Total under Water Act
CATCHMENT TOTAL
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7.5 Water sharing plans
A water sharing plan is a legal document prepared under the Water Management Act 2000. It
establishes rules for sharing water between the environmental needs of the river or aquifer and water
users, as well as between different types of users. Water sharing plans are designed to provide
security for the environment and water users by setting the rules for how water is allocated over a ten
year period. In addition the plans set rules for water trading, water allocations and to ensure extraction
does not exceed agreed limits over the life of the plan.
There are two surface water sharing plans and one groundwater sharing plan currently in operation
within the NSW Border Rivers catchment. In addition there are another four water sharing plans
currently in preparation.

Surface water sharing plans
NSW Border Rivers Regulated River Water Source
The Water Sharing Plan for the NSW Border Rivers Regulated River Water Source commenced on 1
July 2009. The water sharing plan applies to all regulated river sections in the New South Wales
Border Rivers Water Management Area. This includes the upper limit of Pindari Dam, the Severn
River to its junction with the Macintyre River, the Macintyre River from its junction with the Severn
River to the junction of the Barwon River, the Barwon River downstream to Mungindi Weir and the
Dumaresq River from the junction of Pike Creek to the junction of the Macintyre River.
A number of provisions for planned environmental water have been incorporated into the water
sharing plan (DWE 2009c):
1. Low flow rule
A minimum of 10 ML per day must be released from Pindari Dam. This is designed to
provide a riparian flow, connectivity of pools and riffles, and extend natural recession of
flows released from Pindari.
2. Translucency rule
The plan requires the passing of all inflows up to 50 ML per day during September to May,
and all inflows up to 200 ML per day during June, July and August. This is designed to
increase natural flow variability downstream of the dam to the next significant tributary
(Frazers Creek).
3. Stimulus flow rule
The plan provides for the reservation of 4,000 ML at the start of each water year for a
stimulus flow, a pulse of water released from the dam to stimulate natural ecological
processes. The stimulus is required to be released between 1 August and 1 December each
year, triggered by an inflow greater than 1,200 ML per day into Pindari Dam during the
preceding months of April-August. Any water not released may be carried over to the next
water year to a maximum volume of 8,000 ML. The stimulus flow is intended to provide a
flow event that will add to the benefit of any translucent environmental releases, provide
cues for ecological processes such as fish breeding, and regularly inundate riparian areas of
the river downstream of the dam.
Tenterfield Creek Water Source
The Water Sharing Plan for the Tenterfield Creek Water Source commenced on 1 July 2004 and
applies until 30 June 2014. The plan covers the unregulated catchment of Tenterfield Creek, which is
a headwater tributary of the Dumaresq River near Tenterfield.
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Tenterfield Creek has highly variable flow, responding rapidly to rainfall events, which are more
frequent in summer. The water source experiences extended periods of low or no flow. There is great
competition for water during summer when extraction is at its greatest and flows are at their lowest. At
the start of the Plan, there were 66 water access licences in the water source, with a total share
component of 4,223 ML per year. The majority of this water is for irrigation purposes.

Groundwater sharing plans in the NSW Border Rivers
NSW Great Artesian Basin Groundwater Sources
The Water Sharing Plan for the NSW Great Artesian Basin Groundwater Sources commenced on 1
July 2008 and will apply for ten years. The Great Artesian Basin (GAB) underlies the western half of
the Border Rivers catchment.
The water sharing plan covers all water contained in the sandstone aquifers of the New South Wales
portion of the GAB. The GAB has been divided into five groundwater sources - the Eastern and
Southern Recharge Groundwater Sources are in the non artesian part of the Basin, while the Surat,
Warrego and Central Groundwater Sources are in the artesian part of the Basin, where water flows
naturally to the surface. The two groundwater sources covering the Border Rivers surface water
catchment are the Eastern Recharge and the Surat groundwater sources.
The average annual net recharge is estimated at 19,000 ML per year for the Eastern Recharge
Groundwater Source. With total entitlements currently exceeding 32,000 ML per year, the Eastern
Recharge Groundwater Source is classified as a high risk of over-extraction (DWE 2009b). If everyone
extracted water to the full level of their licensed entitlement each year, there would not be enough
water for all existing water users and to protect the groundwater source in the medium to long term. As
a result of this average annual extraction are being closely monitored through the water sharing plan
process, and available water determinations reduced or increased as required.
The basis for water sharing in the Surat Groundwater Source is the sustainable pressure estimate
equivalent. This is the volume of water required to maintain pressure levels experienced under the
water management regime and infrastructure that was in place in 1990. For the Surat Groundwater
Source the sustainable pressure estimate equivalent is 75,000 ML per year (DWE 2009b).
The Plan has the following provisions for the protection of the environment (DWE 2009d):
1. In the Eastern Recharge Groundwater Source 30% of the average annual net recharge is
set aside for the environment to provide for the needs of groundwater dependent
ecosystems.
2. In the Surat Groundwater Source the volume of water required to maintain 1990 pressure
levels, plus water savings made under the Cap and Pipe the Bores Program between 1990
and 1999, plus 70% of water savings made under that program since 1999, are set aside for
the environment.
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NSW Great Artesian Basin Shallow Groundwater Sources
The Water Sharing Plan for the NSW Great Artesian Basin Shallow Groundwater Sources
commenced on 14 November 2011. The GAB Shallow Groundwater Sources are located in the north
west of the state and coincide with the underlying deeper NSW GAB Warrego, Central and Surat
groundwater sources. The plan area includes all water in all alluvials regardless of depth and all other
geological formations to a maximum depth of 60 metres below the surface of the ground within the
boundaries of these three underlying groundwater sources. Groundwater sources that are already
included in other plans are explicitly excluded.
The Border Rivers catchment is underlain by the GAB Surat Shallow Groundwater Source which
underlies much of north-eastern NSW and extends west as far as the Culgoa River. The alluvium (or
unconsolidated sediments) included in these groundwater sources consists of mainly floodplain and
marshy deposits with occasional interspersed layers of fluvial deposits. These sub-artesian aquifers
mostly yield brackish to saline groundwater which is suitable mainly for stock watering purposes. The
other geological formations included in this groundwater source consist of consolidated low permeable
sediments (or confining rock) of claystone, mudstone, calcrete and shale with minor layers of
conglomerate and sandstone. The sub artesian aquifers in these formations are sporadic and often
produce low yielding brackish to saline groundwater which limits their use.
At the commencement of the plan there were 25 water licences within the Surat Shallow Groundwater
Source with entitlements totally 5,068 ML. The plan defines a long term annual extraction limit of
143,335 ML for this groundwater source (NOW 2011).
The water sharing plan makes the following provisions for planned environmental water in the Surat
Shallow Groundwater Source (NOW 2011):


100 per cent of the average annual rainfall recharge is reserved for the environment in high
environmental value areas (such as national parks and reserves) to protect groundwater
dependent ecosystems



75 per cent of the average annual rainfall recharge is reserved for the environment in all other
areas

NSW Murray-Darling Basin Fractured Rock Water Sources
The Water Sharing Plan for the NSW Murray-Darling Fractured Rock Water Sources commenced on
16 January 2012. Two of the ten water sources covered by this plan occur within the Border Rivers
catchment.
The New England Fold Belt MDB Groundwater Source covers 2,799,000 ha of north-east NSW. The
New England Fold Belt comprises an eroded mountain range bounded on the south and west by fault
systems. The central zone consists of moderately to highly deformed Silurian to Permian rocks
(phyllites, cherts, jaspers and greywackes with interbedded volcanics) which are overlain by
Carbiniferous shallow marine sediments (mudstones, sandstones, limestones, conglomerates and
tuffs). The water source currently supports 7,672 ML of groundwater entitlement across NSW.
Average annual recharge is estimated at 863,737 ML of which 658,954 ML (76 per cent) is protected
for environmental use and 204,783 ML has been defined as the long term annual extraction limit.
The Inverell Basalt Groundwater Source covers an area of 175,000 hectares. It is dominated by
Palaeozoic and Mesozoic granites, basalts, and unconsolidated sediments. The region is underlain by
sandstones, shales and mudstones of the Great Artesian Basin. The basalt formation occurs in the
Inverell district and extends for some distance to the west where it forms the water-shed between the
Gwydir and Macintyre Rivers. The Inverell Basalt currently supports 3,079 unit shares of groundwater
entitlement. Average annual recharge is estimated at 52,516 ML with 26,709 ML (just over 50 per
cent) protected for environmental use and 25,807 ML defined as the long term annual extraction limit.
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NSW Murray-Darling Basin Porous Rock Groundwater Sources
The Gunnedah-Oxley Basin Groundwater Source lies within Permian and Triassic rocks associated
with the Gunnedah Basin and the overlying younger Jurassic and Cretaceous rocks associated with
the Oxley Basin. The groundwater source covers an outcrop area of 1,128,000 ha and a below-ground
area of 2,860,000 ha. Combining the Gunnedah and Oxley Basins into one water source allows for
these two similar systems to be managed as one unit. In addition, in many locations these two
systems are hydraulically connected to varying degrees.
At the commencement of the water sharing plan there was 16,309 ML of entitlement associated with
the Gunnedah-Oxley Basin Groundwater Source. Average annual recharge for the groundwater
source is estimated at 414,558 ML. Of this amount 214,665 ML has been protected for environmental
use, while 199,893 ML has been defined as the long term annual extraction limit.
Lower Gwydir Groundwater Source
The Water Sharing Plan for the Lower Gwydir Groundwater Source commenced on 1 October 2006
and sets the framework for managing groundwater in the Lower Gwydir until June 2017. The far top
extent of the water source lies within the Border Rivers catchment.
The Plan defines an initial extraction limit for the Lower Gwydir Water Source of 32,300 ML per year,
plus water for supplementary water access licences, and basic landholder rights. Water available for
supplementary licences will decrease each year from 2009-10 until 2014-15, after which there will be
no groundwater available under supplementary water access licences.
Within that area of the Lower Gwydir Groundwater Source that is situated within the Border Rivers
Catchment, in 2011-12 there were 515 ML of aquifer access entitlement, and 332 ML of
supplementary access entitlement.

Plans in preparation
The Water Sharing Plan for the Border Rivers Unregulated and Alluvial Water Sources was placed on
public exhibition in December 2010 and is expected to commence in 2012. This plan will guide the
management of water in 16 water sources (including four alluvial groundwater sources).The plan
provides for more than 48,500 ML in share components, of which around 31,000 ML is for unregulated
surface water (and the remainder being for alluvial aquifers).
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