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Introduction 
This paper summarises background information about groundwater in the Queensland Border Rivers 
Alluvium (QBRA) Sustainable Diversion Limit (SDL) resource unit (GS54).  It provides context for the 
QBRA including location, climate, geology, hydrogeology, ecological profiles, uses and management 
practices.  

Location 
The QBRA (Figure 1) is situated within the Groundwater Management Area (GMA) managed under 
the Queensland Water Plan (Border Rivers) 2003 (Attachment D). It stretches from the Southern 
Downs Regional Council in the east to the Goondiwindi Regional Council in the central and western 
reaches, and covers an area of approximately 2214.5 km2 (0.92 per cent of the catchment). 

 

Figure 1: Queensland Border Rivers Alluvium groundwater SDL resource unit (GS54) 

The QBRA groundwater system is located within the alluvial sediments of the Macintyre River 
(Qld/NSW) and the Lower Weir River (Qld) in the west and the Dumaresq River (Qld and NSW) and 
Macintyre Brook (Qld) in the central and eastern areas. The alluvial beds are confined to narrow 
valleys in the east and adjacent to the Queensland Border Rivers Fractured Rock aquifer and western 
slopes of the Great Dividing Range. Broad alluvial fans form west of the Dumaresq and Macintyre 
River confluence and adjacent to the aquifer of sediments above the Great Artesian Basin 
(Goondiwindi area). Supplemented flows from Glenlyon Dam on Pike Creek, Coolmunda Dam on 
Macintyre Brook and instream weirs on the Dumaresq River maintain perennial surface flows and 
connectivity with groundwater (CSIRO 2007; Ransley et al. 2007).  
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Land use 
Agricultural activities including grazing, intensive animal production, dryland cropping, horticulture, 
irrigated cropping and forestry comprise approximately 98 per cent of the land uses by area 
(Attachment A). The completion of the Glenlyon Dam in 1976 supported the expansion of irrigation 
activity along reaches of the Dumaresq River (ABARES 2012; DNRM 2017b). The main irrigated crop 
is cotton (comprising 85 per cent of production) with the majority of this land use occurring west of the 
deep formation (Baillie et al., 2007; Hope and Bennett 2003).  

Grazing of native pastures as a land use has decreased 5 per cent from 1999 to 2013, whilst dryland 
cropping increased 4% (DNRM 2017b). There has been growth in irrigated cotton and irrigated 
cropping generally with increases of 11 per cent and 30 per cent respectively from 1999 to 2013.  

Climate and rainfall 
The QBRA lies within the semi-arid climatic zone characterised by periods of drought and flood. 
Rainfall is variable across the unit with average annual totals ranging from 785 mm at Wallangarra in 
the east to 619 mm at Goondiwindi in the west. Winters are characterised by sporadic and unreliable 
precipitation and summers are usually warm to hot with moderate to heavy rainfall1. 

Geology and hydrogeology 

Major formations 

Geology 
The alluvium system is bounded by eastern valleys such as the Dumaresq River valley that are 
incised into the fractured basalt and granite tablelands of the western slopes of the Great Dividing 
Range (New England Orogen (Figure B in Attachment B). The streams and associated alluvium 
widen into broad, flat alluvial plains and fans of the Macintyre River in the west. Across large parts of 
the central and western areas of the region multi-layered mudstones and sandstones make up the 
GAB aquifer below the QBRA. Outcrops of GAB sediments (areas for GAB recharge) occur along the 
western edge of the fractured rock highlands, and significant recharge to the GAB occurs in the NSW 
border alluvium (CSIRO 2007, Herczeg 2008). 

The alluvial structure lies above the Surat and Bowen Basin (in the west) and Woolomin Provinces 
(central and eastern areas) within the New England Orogen. Details about geological stratigraphy and 
tectonic elements are provided in Attachment B. 

The alluvial sediments of the Dumaresq and Macintyre River system may be divided into two sections 
based on hydrogeology – upstream of Keetah (confluence of the Dumaresq River with Macintyre 
Brook in the east) and downstream of Keetah (western areas of the Dumaresq and lower Macintyre 
River). Upstream of Keetah, including the Macintyre Brook system, the alluvial deposits are confined 
to narrow valleys. In the western area the alluvial plains widen and become alluvial fans. 

Hydrogeology 
Within the QBRA groundwater moves from northeast to southwest as it drains from the western side 
of the Great Dividing Range (Figure C1, Attachment C). A number of rock types provide variable yield 
and water quality including porous sandstones, fractured granites and other sedimentary and volcanic 
rocks (CSIRO 2007). 

High yielding sources of groundwater on both sides of the State border are sourced from Dumaresq 
and Macintyre River deposits and east of Keetah. The deposits vary in composition, depth and yield, 
but are comprised of unconfined (the shallow formation) or semi-confined (the deep formation) 
lakebed sands, gravels and clays that have infilled palaeochannels and overlie the GAB aquifer and 

                                                      
1 Data sourced from the Bureau of Meteorology monthly climate statistics (all years); 
www.bom.gov.au 

http://www.bom.gov.au/
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the Border Rivers Fractured Rock formations (in highland areas). A clay aquitard divides the alluvium 
into shallow and deep aquifers (depths of <30m below ground level and >70m below ground level). 

Aquifer transmissivity declines from east to west. Downstream of Keetah shallow sand/gravel layers, 
of 8 to 16m depth hold low to moderately yielding stores. The only fresh groundwater that occurs in 
this unit, downstream of Keetah is associated with raised water levels in the region of the Boggabilla 
Weir upstream of Goondiwindi which benefits from supplemented flows. Artificially high water levels 
are associated with a decline in water quality (Welsh et al. 2014). The GAB water resources are 
separated from surface aquifers by thick confining beds and there is little connection between the 
aquifers (CSIRO 2007). 

Recharge and discharge 

Recharge to upper alluvium aquifers occurs mainly from river recharge, as well as from deep 
infiltration from rainfall and excess irrigation. Recharge to the deeper alluvial aquifers is by cross-
formational flows and throughflows, leakage from other aquifers and infiltration of rainfall and deep 
drainage of runoff and irrigation (Dafny 2014, Welsh et al. 2014). 

There is a high degree of connectivity between surface water features and the shallow alluvial 
resources (Green et al. 2012). Generally the streams and alluvial aquifers overlaying Border Rivers 
Fractured Rock such as the Macintyre Brook Alluvium gain flows from groundwater from the fractured 
rock system. Thereafter the streams are generally losing to the Boggabilla Weir (south-east of 
Goondiwindi), and then have low gaining properties to the end of the SDL unit, above the 
Barwon/Boomi Rivers (CSIRO 2007). Overextraction of groundwater in the central and upper areas of 
the aquifer usually affects river water levels and baseflows. Losses from the GAB system into the 
QBRA are not considered significant. In comparison NSW water plans use water sharing rules to 
control GAB extractions to protect NSW Border Rivers groundwater resources (Welsh et al. 2014). 

The Border Rivers Commission (BRC) was established to operate and maintain jointly owned 
infrastructure and implement agreed water sharing arrangements in 1947. A Border Rivers 
Intergovernmental Agreement (the IGA), made in 2008, supports water trading and interstate water 
sharing and environmental flow management. The Pindari Dam (Severn River NSW) and Coolmunda 
Dam (Macintyre Brook Qld),  10 weirs and other water regulating structures are managed through the 
Agreement to balance flows and benefits to groundwater (Green et al. 2012). The IGA also 
acknowledged increasing demands on groundwater and general agreement was struck to share the 
resource equally. 

Water resource connections 

The QBRA is an open and dynamic aquifer with connectivity to other water resource units including 
surface water. Approximately 30 GL of groundwater is allocated and shared between New South 
Wales and Queensland within the deep formation (DNRM 2016a). 

Connectivity of the QBRA with other groundwater units include recharge from the NSW Tributary 
Alluvium (GS33) and some likely recharge from deeper (higher hydraulic gradient) NSW Great 
Artesian Basin Surat Shallow (GS34). The alluvium does have a small quantum of recharge 
connectivity from the Border Rivers Fractured Rock systems (GS55)). Most of the water is discharged 
from the QBRA which is primarily governed by quantities extracted through licensed entitlements. 

Table 1 summarises connectivity status of groundwater in the QBRA with other, adjacent water 
resources, particularly whether connection is significant or not. 
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Table 1: Hydrologic connectivity between the QBRA and other water resources 

Connected resource units  Significant 
connection*  

NSW Border Rivers Alluvium (GS32) Yes 
NSW Border Rivers Tributary Alluvium (GS33) Yes 
Qld Border Rivers Fractured Rock (GS55) No 
Qld Border Rivers (SS24) (surface water) Yes 
NSW Border Rivers (SS23) (surface water) Yes 
Great Artesian Basin groundwater (not a basin plan resource unit) No 

* Two water resources are considered to have a significant hydrological connection to one another if both water 
from a resource is physically able to move to the other resource and activities in one resource may have a 
material impact on the state or condition of the other. ”No” status was assigned in case there was no evidence 
of significant, or high, connectivity between the resources based on hydrological studies or local, expert 
knowledge. 

Transmissivity and specific yield 

The natural gravity driven gradient for groundwater flow is from northeast to southwest and follows 
valley slopes. Local seasonal drawdown of groundwater levels are often 10 to 30 m, but recovery is 
usually rapid. Historical overextraction near Bonshaw Weir, Texas and Cunningham Weir has lowered 
water levels, and these lowered levels attract through flows. In the west where irrigation for cotton 
occurs, groundwater quality is fair to poor in upper and lower alluvial resources and groundwater 
levels have risen two metres since the 1990s (CSIRO 2007). More stringent controls on take has 
mitigated historical drawdown affects (DNRM monitoring data) whilst excess water is subject to basin 
planning and the IGA. 

Based on alluvium sediment textures, pumping tests and drillers’ logs, transmissivity varies from 1 to 
1500 m2/day, with values decreasing to the west (CSIRO 2007; DSITI 2015). Specific yield is a 
measure of water available to bores across the depth of the aquifer with percentages representing the 
fraction of the volume across the depth of the aquifer that may be available for extraction. The highest 
yielding aquifers are found within the eastern sections upstream of Keetah Bridge, with shallow gravel 
storages of 8 to 15 m deep (Green et al. 2012). The deeper alluvial aquifers are more reliable with 
extraction rates of up to 60 L/s (yields of about 27%), but less than 11 L/s in the west (yields of about 
5 per cent). 

Groundwater quality 

Groundwater quality is good and very usable in the east (<1000 mg/L TDS) but declines to the west 
(≥1500 mg/L TDS) and is more marginal for cropping (ANZECC 2000; MDBA 2012; Welsh et al. 
2014). Active groundwater zone monitoring is used to monitor water levels and salinity risks (DNRM 
2016b, 2016c; Dafny 2014). 

Although groundwater supports irrigation, stock and domestic use, elevated water levels east of 
Goondiwindi and high sodium levels are causing water use problems. Work undertaken by Please et 
al. (2000) found that in areas close to the Peel Fault Zone (about 45 km east of Goondiwindi) sodium 
concentrations are elevated in the aquifer. This may be due to upward leakage of groundwater from 
the GAB which is known to have elevated sodium concentrations (Welsh et al., 2014). 

Groundwater dependent ecological assets 
Groundwater dependent ecosystems (GDEs) in the QBRA include springs, baseflows and 
groundwater dependent vegetation and fauna (DSITI 2017a). Public mapping2 identifies ecosystems 
with GDE characteristics in the Border Rivers area. Often the degree of connectivity to underlying 
                                                      
2 The WetlandInfo data portal https://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/basin-balonne-
condamine 

https://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/basin-balonne-condamine/
https://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/basin-balonne-condamine/
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aquifers has not been sufficiently determined, e.g. associated remnant vegetation that has persisted 
through periods of drought and low SW flows which indicates at least some reliance on GW, even 
when the GW level have dropped significantly. In comparison surface spring features may reliably 
indicate sensitive ecosystem dependence on groundwater flows and groundwater levels. 

The DNRM risk assessment (DNRM 2017a) has identified medium level risks to baseflows to 
streams, terrestrial vegetation and wetlands dependent on elevated groundwater levels. The 
assessment did not identify any natural surface springs in the QBRA - the identified surface 
dependent ecosystems can source water from a variety of sources (DSITI 2017a). Active 
management is resulting in improved water levels and ensuring the security of GDE systems (DSITI 
2017b). 

Entitlements and use 
There are currently 100 water licences in the QBRA authorising access to 19,025 ML of groundwater. 
By volume, approximately 75 per cent of these licences are used for irrigation, 21 per cent - for 
intensive and general stock and domestic uses, and 3 per cent - for town water supply and industrial 
uses. 

Landholders within the QBRA do not require a licence to extract water for stock and domestic 
purposes. This water can be taken in addition to any nominal volume if they also hold a volumetric 
water licence. This take is estimated to be 1.45 GL/year (MDBA 2012). Overall, the total currently 
permitted extraction in the QBRA is 23.42 GL including stock and domestic take (basic rights). 

Because of the high reliability of the groundwater as an irrigation resource, growth in the utilisation of 
groundwater for irrigation has depleted the resource over the past 20 years. Groundwater 
management rules have been implemented since 2014 to ensure take in the more heavily utilised 
deep formation is managed in a responsible manner (see next section for details). 

Management arrangements 
The QBRA is currently managed under the Water Act 2000, the Water Regulation 2016 and the Water 
Plan (Border Rivers) 2003, so that groundwater users must: 

• hold a water licence, water permit or seasonal water assignment notice to take or interfere 
with groundwater, for purposes other than stock or domestic 

• obtain a development permit under the Planning Act 2016 to construct or install works that 
take groundwater for purposes other than stock or domestic. 

As part of the Border Rivers catchment, the QBRA is also managed under the NSW – Qld Border 
Rivers Intergovernmental Agreement (2008) (the IGA) with the connected NSW Groundwater Water 
Resource Plans ‘New South Wales Border Rivers Alluvium’ (GW18) and to a lesser extent the ‘New 
South Wales Great Artesian Basin Shallow’ (GW13). 

Under the water plan, the QBRA is managed as part of the broader groundwater management area 
(Attachment D), and is subdivided into the following four alluvial resources (sub-areas): 

• Border Rivers Alluvium (deep formation, located between Keetah Bridge and Mingoola) 

• Dumaresq River Alluvium (shallow formation overlying the deep formation) 

• Macintyre Brook Alluvium (shallow formation) 

• Macintyre River Alluvium (shallow formation). 

Metering of use by entitlements has been implemented in the Border Rivers Alluvium (the deep 
formation) since the year 2000.  
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Unlike other sub-areas in the QBRA, the Border Rivers Alluvium (deep formation) is managed 
intensively through a set of water sharing rules provided under the regulation3.  

Table 2 summarises current management arrangements in the QBRA.  

Table 2: Current management arrangements in the QBRA  

Management measure Status 
Water resource plan Water Plan (Border Rivers) 2003 
Moratorium No 
Declared subartesian area No 

Groundwater management 
area 

Yes (Border Rivers GMA established under the water plan; 
Border Rivers Alluvium GMA (deep formation) established under 
the regulation)  

Metering take Yes, except entitlements in the shallow formations (i.e. only 26 
entitlements in the deep formation). 

Water licences Required for all purposes excluding stock and domestic 
Development permit for works Required for all purposes excluding stock and domestic 
Water sharing rules Yes (the deep formation only) 
Announced entitlements No 
Carry over No 
Forward draw Yes 
Seasonal water assignment Yes 

Consultation committee Irrigator consultations include the Traprock Group, Border Rivers 
Food and Fibre and the Dumaresq Valley Irrigators Association. 

Limitations on take  Yes (under s29 of the Act)4 
Pumping hours restrictions No 
Monitoring Yes 

Groundwater levels have been monitored across the resource unit since 1985 in private bores, wells 
and the departmental monitoring system (Dafny 2014; Welsh et al. 2014), and the intensity of 
monitoring has increased substantially since 2000 (DSITI 2015). Monitoring of a network of bores in 
the resource unit is undertaken by the Department of Natural Resources, Mines and Energy 
(DNRME) and agents as part of the state’s Groundwater Ambient Water Quality Network and 
Groundwater Level Network, to assist planning and management of groundwater resources5. Water 
quality and salinity sampling frequency varies from one to three years and water level measurement 
frequency varies between two and four times per year depending on location. 

Proposed future management – new water plans in 2019 

Draft new water plans and water management protocols for the Condamine and Balonne and the 
Border Rivers and Moonie catchments were released in April 2018. Due for finalisation in early 2019, 
these new statutory planning instruments include revised management arrangements for the QMDB. 

The SDL for the QBRA is 14.0 GL/year, however 8 GL/year is proposed to be apportioned to the deep 
formation which is heavily utilised and an important shared resource with NSW. It is also proposed to 
convert water licences in the BRA (deep formation) to tradable water allocations. 

                                                      
3 These can be viewed at https://www.business.qld.gov.au/industries/mining-energy-
water/water/sharing-rules (DNRM 2016a) 
4 Water Act 2000 s29 provides the ability for the Chief Executive to impose restrictions on the take of 
water. 
5 Ambient monitoring occurs throughout the Border Rivers Alluvium <https://water-monitoring.information.qld.gov.au/> (DNRM 2016b,c). 

https://water-monitoring.information.qld.gov.au/
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Existing water sharing rules in the regulation are currently being revised for inclusion in the relevant 
water management protocol. Revised water sharing rules will likely include annual announcements, to 
ensure long term average extraction remains consistent with both the SDL and Qld-NSW water 
sharing agreements. 

It is also proposed to implement metering of water entitlements in the Dumaresq River Alluvial sub-
area. Better monitoring and best practices for stock and domestic allowances will also be 
implemented across the entire unit. 

Overall status 
Historical over allocation in the deep formation has been noted as a high risk to users (DNRM 2017a), 
but water quality has remained very good. Conversely, a surplus in surface water combined with 
rising groundwater, as well as salinity and pollutant concentrations, have been noted in the lower 
Macintyre River irrigation areas (Welsh et al. 2014; Dafny 2014). It has also been identified as a 
medium-level risk (DNRM 2017a) to be managed through a Healthy Water Management Plan6 and 
best practices such as water use efficiency technologies (Baillie et al. 2007). 

It’s anticipated that groundwater utilisation may increase due to proposed surface water reductions as 
part of management towards surface SDLs. 
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Attachment A: Land use 

 

Figure A: Border Rivers land use (2013) (DSITI 2016).
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Attachment B: Regional geological setting 
The geology of the sediments of the Border Rivers catchment is predominantly Triassic to Cainozoic 
in age (i.e. 252 million years to the present time (MY BP)). The area is formed upon a complex 
mixture of major tectonic elements (e.g. New England Orogen/tectonic mountain range) from the 
Cambrian to Permian periods of the Palaeozoic (252 to 541 MY BP), and more recent sediments and 
volcanics (Figure B). Detail about geological layers within the QBRA SDL area is summarised in 
Table B. 

 

Figure B: Geological basins and tectonic elements of eastern Australia (Donchak et al. 2007). 
Area of interest extends west of Warwick into the Bowen Basin and south to the State border. 

 

 

 

 



 

2 

 

Table B: Stratigraphic and geomorphological sequences in the Border Rivers catchment 
(Ransley and Smerdon 2012 in Welsh et al. 2014). 

Age Material description Features 
Palaeozoic Rocks Texas Beds (mudstone, shale, 

sandstone, conglomerate and 
limestone with interbedded acid 
and intermediate pyroclastic 
volcanic rocks) and Permian 
granite. 

Outcrops in the east, gently folded in a 
series of northward trending anticlines 
and synclines cut by numerous faults 
and thrusts. 

Mesozoic Rocks Sedimentary rocks. Eastern outcrop of the Great Artesian 
Basin (GAB). 

Mesozoic Rocks 
(Triassic) 

Sandstones and carbonaceous 
shales. 

Poorly defined outcropping. 

Mesozoic Rocks 
(Jurassic) 

Quartzose sandstones with minor 
shale interbeds (aquifers) and 
clayey sandstones with 
interbedded shale and mudstone 
(confining). 

Form the main aquifer sequence in the 
GAB. Outcropping of the Springbok 
Sandstone, Pilliga Sandstone Walloon 
Coal Measures and the Hutton 
Sandstones. 

Mesozoic Rocks 
(Cretaceous) 

Sandstone (fine quartzose 
sandstone with siltstone and 
mudstone interbeds), overlying 
sandstone, siltstone, mudstone 
with coal interbeds. 

Mooga Sandstone forms aquifer unit. 

Cainozoic Rocks 
and Sediment 

Alluvial in-fill sediments of the 
valley. 

Forms the valley floor. 

Cainozoic 
(Tertiary-mid 
Miocene or 
Oligocene) 

Quartzose rocks of coarse sand to 
cobbles. 

Rocks outcropping up to 60 m above 
alluvial plain, not hydraulically 
connected to the younger alluvium. 

Cainozoic (Tertiary 
Pliocene) 

Quartzose sandstone, sand and 
gravel with a percentage of the 
country rock and interbedded with 
mostly grey to yellow-brown clay. 

Greater that 30 m below surface and up 
to 50 m thick. No outcropping, possible 
confined to a paleochannel which it cut 
and then backfilled after the 
Goondiwindi Fault block was uplifted. 

Cainozoic 
(Pliocene to 
present time) 

Mostly brown clay with polymictic 
sand and gravel stream deposits, 
with a black topsoil cover (mostly 
weathered basalt). 

Thickness of 10 – 30 m. Continuous 
and conformably overlies Unit B or 
bedrock and forms the ground surface 
except near the alluvial boundaries 
where colluvium occurs. 
Gravel and sand deposits are lensoid in 
cross-section and shoestring in plan 
due to leveed stream deposition. 
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Attachment C: Regional hydrogeological setting 
 

 

Figure C1: Groundwater level contours within the upper groundwater units of the Surat Basin 
in the Maranoa-Balonne-Condamine subregion. Water flows from east to west and north to 
south and along valley slopes (Welsh et al. 2014). 
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Figure C2: Potential hydraulic connections with the GAB across various sub-bioregions: note 
the break in aquifers and connections around Goondiwindi associated with higher salinities 
(Welsh et al. 2014). 
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Attachment D: The Border Rivers groundwater management 
area 
 

 

Figure D: The groundwater management planning area applied in the Water Plan (Border 
Rivers) 2003, including aquifers in alluvial, fractured rock and sediments above the GAB. 
Figure 2 (Section 2 of this paper) shows the declared groundwater management area for the 
Border Rivers Alluvium resource where more stringent water use and sharing rules apply. 
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