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1

Introduction

This paper provides background information for the following groundwater Sustainable Diversion Limit
(SDL) resource units (the units): Condamine Fractured Rock (GS53) and Queensland Border Rivers
Fractured Rock (GS55). Geologically, both units are located within the northern New England
Province of the New England Fold Belt. Groundwater in these aquifers is stored in the fractures,
joints, bedding planes and cavities of the rock mass.
This paper provides context for the, including location, land use, climate, geology, hydrogeology, key
environmental assets and water use and management arrangements.

2

Location

The units are located in the south-eastern portion of the Darling Downs Region within the local
government areas of Southern Downs, Goondiwindi and Toowoomba Regional Councils.
The Condamine Fractured Rock (GS53) is located west of the Great Dividing Range and Warwick
(Figure 1). It covers an area of approximately 1755 km2 and takes in the tributaries of Sandy Creek,
Iron Pot Creek, Thanes Creek and Canal Creek that flow in a northeast direction towards the
Condamine River (Parsons Brinkerhoff 2013).

Figure 1: Location of the Condamine Fractured Rock (GS53)

The Queensland Border Rivers Fractured Rock (GS55) (Figure 2) covers an area of approximately
5600 km2 and shares the water plan area boundary with GS53; the resources being contiguous and
divided only due to water plan areas following surface water catchment areas. The unit is also known
as the Queensland granite belt and traprock area. The aquifer formation is wedged between the
eastern coastal plains and the fringing plains of the Great Artesian Basin (DPI 1976).

Figure 2: Location of the Queensland Border Rivers Fractured Rock (GS55)
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3.1

Land use
Condamine Fractured Rock (GS53)

Figure A1 in Attachment A shows the main land uses in the Warwick area. Grazing native vegetation
accounts for about 87% of the land use, followed by production forestry (about 8.5 per cent).

3.2

Border Rivers Fractured Rock (GS55)

Figure A2 of Attachment A shows the main land uses in the unit in the Stanthorpe area. Though by
area the dominant land uses are grazing (about 86 per cent) followed by production forestry (about 4
per cent) and nature conservation (4 per cent), intensive irrigated cropping in the Granite Belt area is
the primary consideration for groundwater management. The majority of this cropping is small
individual holdings irrigated from shallow groundwater; however as the crops are high value per
square area (strawberries, stonefruit, vegetables etc.), the demand on existing and new water for
cropping is extremely high.

4

Climate and rainfall

Climate in both units is classified as warm and temperate. Summer is typically the wettest season.

It is anticipated that rainfall recharge to groundwater in these units could either increase or decrease
due to climate change (CSIRO, 2007; CSIRO, 2008). However, over the lifespan of the water plans
the change is not expected to exceed 10 per cent and the impact of this on groundwater resources
would be minor in comparison to the impacts of groundwater extraction.

4.1

Condamine Fractured Rock (GS53)

The average annual rainfall across the unit is 630 mm with most of the rainfall occurring in DecemberJanuary, and the average annual temperature is 19.8°C. The driest period is July-September.
The mean annual potential evapotranspiration (PET) across the unit varies from 1600 mm to
2000 mm (Bureau of Meteorology, 2014). Within the year, the mean annual PET varies between
75 mm/month in June to 270 mm/month in December and January, reflecting the annual temperature
pattern. On average, evaporation is limited by water availability throughout the year so actual
evapotranspiration rates are not as high as the potential.

4.2

Border Rivers Fractured Rock (GS55)

The long-term mean annual rainfall in the unit is 715 mm, varying from 757 mm in the east to 673 mm
in the west.
The mean annual PET across the unit varies from 2000 mm to 2400 mm (Bureau of Meteorology
2014).
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Geology and hydrogeology

The GS53 and GS55 units comprise the fractured rock aquifers located in the northern part of the
New England Orogen (tectonic uplift/mountain range). Younger intercepted or overlying geological
formations include the Silverwood Province, Woolomin Province (including the Texas Sub-province)
and granitic rocks of the New England Batholith. These formations have produced aquifers in
sedimentary, metamorphic and igneous (intrusive and extrusive) rocks subdivided 1 into several
geologic formations, for the purposes of mapping and importance to water storage, quality and
movement.
Metamorphic and igneous rocks are characterised by very low primary porosity (0.1-1 per cent) and
permeability (10-14–10-19 m2). Primary porosity in sedimentary rocks can vary from less than 1 per cent
to 45 per cent but primary permeability is low due to the small pore size (less than10 µm). All rocks
may acquire high secondary porosity and permeability through weathering and fracturing.
Metamorphic and igneous formations are more resistant to weathering and erosion than the
sedimentary ones. The climate, topography and rock structure may have a greater effect on bore yield
than the rock type.

5.1

Major rock formations

The units are dominated by meta-sedimentary metamorphics and granites formations. The following
subsections discuss specifics of particular formations and aquifer properties within each unit.

5.1.1

Condamine Fractured Rock (GS53)

The main geological formations (Figure B1 in attachment B) in the Fractured Rock (Condamine) are
the metamorphic Texas Beds and Silverwood group (70 per cent of total area) in the central, northern
and western areas and granites (Greymare, Herries, Maryland and Stanthorpe groups) to the south
and east.
Groundwater resources in these rocks are limited, heterogeneous (unconfined and semi-confined)
and discontinuous in nature (Parsons Brinckerhoff, 2013). Groundwater resources in these formations
1

Based on the characteristics such as rock type, grain size, texture, mineralogy and chemical composition.

are typically shallow, with groundwater in the Silverwood Group at depths of 15 m and in the Texas
Beds at 35 m.
Sedimentary formations (Marburg Sandstone) form a minor part of the unit. Most of the formation is
located in the Durakai State Forest, at depth of between 5 and 100 m (Parsons Brinckerhoff, 2013).
The maximum bore depth is approximately 120 m.

5.1.2

Border Rivers Fractured Rock (GS55)

The unit is dominated by the following geological formations: the metamorphic Texas Beds covering
80 per cent of the unit in the west, with lesser areas of Stanthorpe and Ruby Creek Granites in the
east and the Marburg sedimentary subgroup scattered along the northern boundary of the unit
(attachment B). The potential groundwater resource value of each formation depends on the
predominant rock type and is similar to those described in 5.1.1 for GS53. In the Texas beds,
groundwater is predominately located in weathered zones (usually at base of hills and gullies), and
fractures and joints at depth (Parsons Brinkerhoff, 2013). The maximum bore depth is approximately
120 m. In contrast, the weathered granite zones associated with aquifers are discontinuous between
rock outcrops at depths of 0.1-40 m (Hansen et al 2008). The maximum bore depth is approximately
150 m.

5.2

Recharge and discharge

Groundwater is stored and transmitted in the fractures and weathered zones of relatively
impermeable metamorphic rocks.
Recharge in the units occurs predominately via rainfall infiltration to the fault and fold structures
(Parsons Brinkerhoff, 2013). Minor vertical leakage recharge may occur from alluvial sediments that
overlay the formations, where there is sufficient connection.
Recharge varies considerably depending on topography, surface gradient, soil type and depth,
catchment area, vegetation cover and fracture alignments, and typically represents a small proportion
of total rainfall. For example, for the Stanthorpe Granite, recharge may be 1 per cent of rainfall
(Rockwater, 2009). There is potential for groundwater within the fractured rock domains to be
recharged where streams run over suitable bedrock.
Groundwater may discharge from fractured rock aquifers typically along foot slopes and in channels,
primarily via springs. Evapotranspiration may also occur from shallow systems with water tables
smaller than three metres below ground level.
The degree of connection between groundwater systems and streams depends on the underlying
geology and stream flow conditions. Based on hydrographs, the total stream flows in the areas are
ephemeral and dominated by overland flow, with minor baseflow associated with temporary streambank storage during wet periods. Apart from the shallow Granite Belt area within GS55, there are no
significant connections between surface and underground water resources in the units.
Based on Parsons Brinckerhoff (2013), the following values have been assumed for both units:
recharge of 21 GL/yr, discharge of 14 GL/yr and evapotranspiration of 5 GL/yr.

5.2.1

Granite Belt area

Being a portion of the broader fractured rock system, the groundwater system within the granite belt is
a highly weathered, shallow and highly transmissive one. It is effectively recharged by rainfall, and
transports surface water runoff to discharge in local streams. Such is the connectivity with surface
water, the recharge and discharge processes are most recognisable as a part of the surface water
rainfall and stream inflow system.

5.3

Water resource connections

The Granite Belt sub-area of the Border Rivers Fractured Rock unit shows high connectivity in its
upper weathered sediments (shallow groundwater) and surface water, including through stream
baseflows and infrastructure that intercepts overland flow. This characteristic is not found in the
Condamine Fractured Rock unit.

The Border Rivers Fractured Rock system discharges through groundwater or surface water flows to
the Queensland Border Rivers Alluvium systems (GS 54) including the Macintyre Brook and
Dumaresq River Alluviums, and to the New South Wales Border Rivers Alluvium (GS32). Links with
shared NSW water resources are managed through the Border Rivers Alluvium management unit and
in accord with the Intergovernmental Agreement.
The Condamine Fractured Rock is connected to Condamine groundwater systems including the
Central Condamine Alluvium (GS64a) and Upper Condamine Basalts (GS65).
Table 1 summarises connectivity status of groundwater in each of these SDL units with other,
adjacent water resources, particularly whether connection is significant or not.
Table 1:

Hydrologic connectivity between the unit’s groundwater and other water resources
Connected resource units

Significant
connection*

Condamine Fractured Rock (GS53)
Upper Condamine Alluvium (Central Condamine Alluvium) (GS64a)

No

Upper Condamine Basalts (GS65)

No

Border Rivers Fractured Rock (GS55)

Yes

Border Rivers Fractured Rock (GS55)
Condamine Fractured Rock (GS53)

Yes

Qld Border Rivers Alluvium (GS54)

No

NSW Border Rivers Alluvium (GS32)

No

NSW Border Rivers Tributary Alluvium (GS33)
Qld Border Rivers (SS24) (surface water)

2

No
Yes

*

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.

5.4

Transmissivity and specific yield

The volume of water contained in an aquifer (aquifer storage) and ability of the rock to transmit water
directly relate to pore space connectivity (hydraulic conductivity). The fractured rock aquifers generally
produce limited amounts of water and are therefore used for small levels of take such as for stock and
domestic. Yields are low, with average values seldom greater than 1 L/s. The maximum yields for the
Granites range from 0.5 to 3.5 L/s and for metamorphic/ meta-sedimentary rocks – from 0.13 to 10.7
L/s (Parsons Brinckerhoff, 2013).
Hydraulic conductivity may vary from 10-5 to 0.1 m/day for metamorphic rocks (Texas beds) and 10-9
to 10 m/day for granites. The related measure of transmissivity depends on the relationship between
conductivity and the cross-sectional depth of each aquifer, and being highly variable (0.1 to 40 m,
sometimes to 120 m depths) and often not of commercial significance to report (Parsons and
Brinkerhoff 2013).

5.5

Groundwater quality

Chemical composition of groundwater depends on the original composition of rocks, aquifer depth
and groundwater flow patterns. Groundwater quality within the fractured rock units may thus be highly
variable due to the complexity of mineralisation of the rocks and irregular weathering processes.

2

In the Granite Belt sub-area only
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Groundwater dependant ecosystems (GDEs)

Groundwater may discharge from fractured rock aquifers typically along foot slopes and in channels.
Technical assessments conducted as part of water plan development identified the following GDEs
for the GS53 and 55: baseflows to watercourses, springs, terrestrial vegetation and non-riverine
wetlands. The distribution of these GDEs in the Condamine and Balonne unit are shown in Appendix
6 of the Ecological Risk Assessment (DSITI, 2017b) whilst Appendix 4 in the Border Rivers Ecological
Risk Assessment (DSITI, 2017a) provides maps for the Border Rivers units (the ecological risk
assessment reports have been submitted to the MDBA for water resource plan accreditation). Whilst
terrestrial and other types of features dependent on elevated groundwater levels exist in the units,
only one natural spring was identified and it is considered resilient. The main risks in the natural
ecosystems is that excessive drawdown will reduce baseflows to streams and impact on dependent
surface ecosystems (DSITI 2017a, 2017b).

7

Entitlements and use

Table 2 summarises entitlement statistics (the number of groundwater licences and the allocated
volumes) by water use purpose. In both units, more than 70 per cent of the licensed take of
groundwater is for irrigation.
Groundwater under each licence may be taken from multiple bores. Based on departmental database,
there are at least 230 and 105 bores constructed in the Granites and the Texas Beds, respectively. As
authorisations are not required for constructing bores and taking water for stock and domestic use,
actual numbers of bores and extracted volumes are not known for these areas.
Table 2:

Entitlement statistics

Purpose
Irrigation
Irrigation/stock
intensive
Stock intensive
Mining
Total

8

# of
licences
8

Condamine (GS53)
Allocated
Allocated
volume, ML
volume, %
163
40

Border Rivers (GS55)
# of
Allocated
Allocated
licences
volume, ML
volume, %
8
445
70

7

172

42

1

25

4

5

71

17

20

406

100

3
4
16

51
110
631

8
17
100

Management arrangements

With the exception of the Granite Belt Underground Water Area (UWA) 3 around Stanthorpe, both
fractured rock units are currently managed under Queensland water plans (Table 3) so that groundwater
users must:
•
•

8.1

hold a water licence or water permit to take or interfere with groundwater for purposes other
than stock or domestic
obtain a development permit under the Sustainable Planning Act 2009 to construct or install
works that take groundwater for purposes other than stock or domestic.

Granite Belt

Groundwater within the Granite Belt UWA is not currently regulated. However, on 6 July 2016, a
moratorium was introduced prohibiting the installation of new works to take or interfere with
3 Located within the former Stanthorpe Shire Council area, which is not currently declared as a
management area under the Queensland Water Act 2000.

groundwater in the stated Granite Belt UWA, which covers approximately 900 km2 around
Stanthorpe 4. A map of the Granite Belt UWA is shown in Attachment C. Table 3 provides a summary
of the existing management arrangements in each unit.
Under the Basin Plan (Commonwealth of Australia 2012) the sustainable diversion limit for the
Condamine – Balonne fractured rock unit is 1.48 GL/year which is 0.67 GL larger than the baseline
level of take, so no recovery of water for take is required in this unit. Similarly the sustainable
diversion limit for the Border Rivers unit is 10.5 GL/year which is 0.4 GL larger than the baseline, and
no recovery of water for take is required in this unit.
Table 3:

Current management arrangements in the units

Management measure

Condamine
(GS53)

Border Rivers (GS55)
Other than Granite Belt

Water plan

Water Plan
(Condamine and
Balonne) 2004

Moratorium

No

Declared subartesian area
Groundwater management area
Metering for take
Water licences
Development permit for works

Water Plan (Border Rivers) 2003
No

No

No

No

No

No

Yes; water licences required for all purposes
other than stock and domestic

No

Required for all purposes, except S&D

No

No
No

Carry over

No

Forward draw

No

Seasonal water assignment

No

Consultation committee

No

Monitoring

8.2

No

No

Announced entitlements

Pumping hours restrictions

Granite Belt UWA

No
(previously Eastern Downs Subartesian Area)

Water sharing rules

Limitations on take

Granite Belt

Yes (under s29 of the Act) 5
No
No regular monitoring is undertaken

Proposed future management – new water plans 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 draft water plans include additional managements for the taking of water in the Granite Belt area.
It is proposed that take using existing works (bores or excavations) will be authorised under the water
plan, while any new take would require a licence.

4

The moratorium applies to all works taking groundwater in the Granite Belt underground water area,
including from fractured rocks (granites) and weathered and colluvial zones.
5 Water Act 2000 s29 provides the ability for the Chief Executive to impose restrictions on the take of
water
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Overall status

The SDL units GS53 and GS55 are part of the fractured rock aquifer system of the New England Fold
Belt comprising granites and meta-sedimentary (metamorphic) rocks. The system is characterised by
shallow aquifers with highly variable recharge and discharge characteristics that depend on
topography, location of overland flow structures and degree of connectivity with streams. The aquifers
contain water of variable yield and quality. Groundwater management in the granites is difficult
because the shallow groundwater resource is highly connected with surface water (see 9.1).
Specific yield is extremely variable, and dependent on the distribution of major fractures. Groundwater
flow direction relates to the orientation of fractures rather than to the hydraulic head distribution.
Recharge in these aquifers is typically local and intermediate. Overall, groundwater from the fractured
rock is not considered a significant resource due to:
•

spatially variability – yields are highly variable and associated with proximity to fractures
and faults

•

low yield – the majority of bores listed in the groundwater database have yields less than 1
L/s, limiting potential use

•

unreliability of supply – aquifers can have limited storage, meaning that yields may not
sustain prolonged dry periods

•

cost – due to low yields and spatial variability of yield, the risk and cost of exploratory drilling
and well completion can outweigh the value of the groundwater, particularly if other sources of
water are readily available

•

variable water quality

Despite these limitations, groundwater from these units is pumped for stock and domestic use and
some ‘opportunity’ irrigation. Additionally, 17 per cent of authorised groundwater take from the Border
Rivers is used for mining activities (open-cut pit dewatering). However, volumes extracted are small
compared to harvesting of surface water and rainfall - such as for rainwater tanks. Current take of
groundwater is minimal and the prospect of future growth in demand is low. Risk to the resource is
therefore low.

9.1

Groundwater in the Granite Belt

The status of the shallow weathered zone within the Granite Belt is distinct from the balance of the
fractured rock in that both demand and use is relatively high and the aquifer properties are distinct
from the parent granites. The shallow groundwater is an opportunistic ‘flashy’ resource and as such,
increased take through shallow works (6m or less) would have limited long term impact on the
resource itself.
However, transmissivity is high enough that individual users both impact ‘upstream’ neighbours and
intercept baseflows before they contribute to local surface water. Any increase in shallow groundwater
take would come in direct competition to local surface users and neighbouring shallow groundwater
users. As such, the shallow resource is considered part of a larger connected system, and ongoing
management to prevent increases in extractions is considered of high importance.
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Attachment A: Land use maps

Figure A1: Map of land use in the Condamine - Balonne catchment (DSITI 2016). The Fractured
Rock unit lies to the west and south of Warwick.

Figure A2: Map of land use in the Border Rivers catchment. The Border Rivers Fractured Rock
unit underlies Stanthorpe and extends to west towards Texas and north towards Inglewood.

Attachment B: Surface geology maps
Surface geology of the Condamine Fractured Rock unit (GS53)

Figure B1: Hydrogeology units within the GS53

Surface geology of the Border Rivers Fractured Rock unit (GS55)

Figure B2: Hydrogeology units within the GS55

Attachment C: Granite Belt underground water area

