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5.0 The conceptual model of
groundwater flow in the Surat Basin
#

Department Condition

Description

Completion date

49b

Completion and reporting on GEN3 model build

April 2013

9

49b

Submission of consolidated Surat Basin Hydrogeological Model
and recalibration of GEN3 model. Commitment to ongoing model
recalibration and reporting with annual report. Reporting of
connectivity studies.

October 2014

50

49i

Submission of Annual Report including (from October 2013)
reporting results of ongoing GEN3 model recalibration

October 2013 and
annually thereafter

Development of springs conceptual models

April 2015

Detailed baseline evaluation incorporating landholder and
dedicated groundwater monitoring bores

April 2014

Pre-Dec 2012

6

61

Post-Dec 2012

53B a

53B e

59

Status

49b

Commitments completed				

Evergreen Commitments

Commitments work in progress		

Firm deliverables for that month

5.1 INTRODUCTION
At the centre of QGC’s enhanced Surat Basin knowledge base is an advanced conceptual groundwater flow
model. Now QGC is building a dual-phase (i.e. gas and water flows) GEN3 numerical model – a world’s first.
Significant industry-wide work in recent years has refined our understanding of groundwater flows. This new
modelling work will further refine the conceptual model in the lead up to major water abstraction from the
Walloon Subgroup in 2014.
This chapter presents the latest iteration of the conceptual groundwater flow model of the Surat Basin. It
represents QGC's current understanding and will be progressed as more data are collected and interpreted. It
is the starting point for the GEN3 numerical modelling which (described in Chapter 6) forms the basis for QGC
undertaking its responsibilities for groundwater management.

5.2 PURPOSE OF A CONCEPTUAL MODEL
Conceptual modelling is the procedure whereby available information is interpreted to produce an adequate
description of a groundwater system. A conceptual model comprises an assemblage of justifiable, simplifying
assumptions that summarise the principal characteristics of the real system so its behaviour may be more clearly
understood. The model should be developed so that it represents the current consensus on system behaviour,
whether this is informed by direct interpretation of published information with or without field and laboratory
data, or whether further understanding has been extracted from these data by mathematical modelling. In most
cases, the purpose of developing a conceptual model is to arrive at a sufficient understanding of the relationships
between the principal characteristics of a system. Deductive and/or mathematical methods can then be used to
evaluate possible outcomes of changes within the system for a range of feasible situations.
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Figure 5-1 – Position of QCLNG tenements within the Surat Basin and the GAB

Conceptual modelling should always precede any attempt to mathematically model a groundwater system.
However, conceptual modelling does not necessarily have to be followed by mathematical modelling. Rather,
development of a conceptual model is frequently an end in itself. It forms the basis for the majority of
hydrogeological projects where the understanding of the groundwater system provided by the conceptual
model allows informed decision-making and changes associated with new developments to be evaluated at a
satisfactory level of accuracy.

5.3 GEOLOGICAL SETTING
The QCLNG project area covers part of the Surat Basin, a broad intra-cratonic basin that spans an area of
approximately 300,000 km2 in south-eastern Queensland and north-eastern New South Wales. The basin
forms part of the larger Great Artesian Basin (GAB) complex and is contiguous across basement ridges with the
Eromanga Basin to the west and with the Clarence-Moreton Basin to the east. Figure 5-1 illustrates how the
QCLNG tenements relate to the Surat Basin and GAB.
The Surat Basin is generally considered to comprise an interbedded sequence of non-marine Jurassic strata
overlain by a mixed non-marine and marine Early Cretaceous Sedimentary succession. Sedimentation in
the basin was initiated in the Early Jurassic and resulted in deposition of the quartzose Precipice Sandstone.
Throughout the Jurassic and Early Cretaceous, several episodes of fluvial-lacustrine-coal swamp sedimentation
occurred as the basin gently subsided.
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The deposits of the Surat Basin are lateral equivalents to sediments in the Eromanga Basin further west. It
has been proposed that a basement high between the basins formed an effective watershed dividing the two
basins. Transgression during the Aptian resulted in a return to shallow marine conditions and deposition of the
Wallumbilla Formation of the Rolling Downs Group – the first marine sequence deposited since the Permian.
The Surat Basin was deposited over several distinct geological sequences and terranes. Throughout the central
depocentre (Mimosa Syncline), the basin overlies sediments of the Permo-Triassic Bowen Basin, whereas, on the
basin margins, the Surat sequence overlies crystalline basement (Ryan et al, 2012).

5.4 HYDROSTRATIGRAPHY
The current accepted hydrostratigraphy of the Surat Basin is illustrated in Figure 5-2. Formations considered to be
predominantly aquifers are the Cretaceous Sediments, Gubberamunda Sandstone, Springbok Sandstone, Hutton
Sandstone and Precipice Sandstone. Formations considered to be predominantly aquitards are the Westbourne
Formation, Eurombah Formation, Evergreen Formation and some basement rocks. The Walloon Subgroup and all
'aquifer' formations have both aquifer and aquitard characteristics.
The sandstones within the Surat Basin and upper sandstones of the underlying Bowen Basin are aquifers of the
GAB. The classical hydrostratigraphy adopts a 'layer cake' model for the GAB comprising a sequence of alternating
layers of relatively high permeability sandstones and very low permeability siltstones and mudstones, which
generally dip in a south-westerly direction. The thickness of the sedimentary sequence reaches nearly 2,500 m
in the centre of the Mimosa Syncline (QWC, 2012). The individual sandstone, siltstone and mudstone formations
range in thickness between less than 100 m to more than 600 m (QWC, 2012a). The main aquifers are considered
to be regionally continuous, dominantly shallow dipping and layered between regionally continuous aquitards.
Overlying some of the GAB units is an extensive cover of younger Quaternary unconsolidated alluvial sediments
and Late Oligocene-Early Miocene volcanic deposits. These units contain significant aquifers but of localised
extent (e.g. the Condamine Alluvium).
Key details of the hydrostratigraphy are summarised in Table 5-1. QGC is currently undertaking a re-evaluation
of the hydrostratigraphy of the Surat Basin based on groundwater flow characteristics rather than stratigraphic
classification.
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Figure 5-2 – Hydrostratigraphy of the Surat Basin
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Hydrostratigraphic
unit

Typical
yield
(L/s)

Water
chemistry

Water
quality
(µs/cm3)

Multiple discrete
aquifers and
aquitards,
unconfined to
confined

0 – 35

NaCl
dominated,
some
NaHCO3

Freshbrackish

Aquifer

Medium to coarse grained
poorly sorted quartzose
sandstone interbedded with
finer sandstone, siltstone
and shale

Confined, subartesian unit;
artesian in south

6 – 40

NaHCO3
dominated

Freshbrackish

Aquitard

Interbedded shale, siltstone,
and fine grained sandstone

Confining unit

Springbok
Sandstone

Aquifer

Interbedded sandstone and
carbonaceous siltstone,
interbedded mudstone,
tuffs, and occasional thin
coal

Confined subartesian unit. Can
be artesian where
topography is low

0.2 – 3

Broad
range NaCl
to NaHCO3

1,000 –
2,600

Walloon
Subgroup

Productive
coal unit

Mudstone, siltstone, finegrained low-permeability
sandstone and coal

Confined subartesian unit. Can
be artesian where
topography is low.

0.2 – 3

1,500 –
24,000

Eurombah
Formation

Aquitard

Sandstone, siltstone and
mudstone with rare thin
coal

Confining unit

Aquifer

Cross-bedded, quartzose
to sub-labile porous
and permeable, fluvial
sandstone with minor
thin conglomerate beds,
interbedded clay-rich and
carbonaceous silts and thin
beds of mudstone

Sub-artesian in
areas of higher
elevation. Confined
artesian unit
elsewhere.

1 – 20

NaHCO3
dominated

Aquitard

Thinly bedded mudstone,
carbonaceous mudstone,
siltstone and sandstone

Confining unit

Mainly
NaHCO3
with some
NaCl

1 – 30

Mainly
NaHCO3
with some
NaCl in
northern
recharge
areas

0–1

Type

Dominant lithology/s

Nature of aquifer

Aquifer

Includes the Orallo
Formation, Mooga
Sandstone, Bungil
Formation, Wallumbilla
Formation and Surat
Siltstone amongst others

Gubberamunda
Sandstone

Westbourne
Formation

Cretaceous
Sediments

Hutton
Sandstone

Evergreen
Formation

Precipice
Sandstone

Aquifer

Fine to coarse grained,
porous and permeable,
quartzose sandstone

Sub-artesian in
areas of higher
elevation. Confined
artesian unit
elsewhere.

Bowen Basin/
Basement

Aquifer/
Aquitard

Various from Moolayember
Formation siltstone
to crystalline igneous
basement

Confining unit

500 –
4,000

500 –
4,000

Note: Data contained in the above table have been based on and summarised from QWC May 2012 Hydrogeology of the Surat Cumulative Management Area
Report, pages 25-38. Additionally, some QGC data has been used for the Springbok Sandstone. Water bearing horizons are present in the Westbourne Formation
and Evergreen Formation.
Table 5-1 – Summary of hydrostratigraphic units within the Surat Basin
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5.5 AQUIFER PARAMETERS
A key component of ongoing data analysis is to calculate and populate static petrophysical properties
(e.g. porosity, horizontal permeability and vertical permeability). The methodology presented provides a robust
and systematic calculation of porosity and permeability for all the key Surat Basin zones using standard
hydrogeological techniques backed up by petroleum industry processes.
The first stage in defining aquifer properties was to collate the various hydraulic conductivity and transmissivity
data established from pumping tests and standard hydrogeological techniques. A further evaluation was made
by deriving petrophysical properties from high-quality wireline logs with a modern log suite that included
neutron porosity and density for porosity calculation along with stratigraphic interpretation. Associated data
from 11 wells were used to calculate the properties of the deep units (Eurombah Formation, Hutton Sandstone,
Evergreen Formation and Precipice Sandstone). The distribution of these wells was focused on QCLNG acreage,
and based on the availability and quality of deep formation log data. A second set of wells was used for the
shallow units of the Springbok Sandstone, Westbourne Formation and Gubberamunda Sandstone. This data
was from 118 wells with interpreted wireline logs. The selection of these wells was based on confidence of log
data quality.
The methodology for calculating the petrophysical properties follows well-established processes for calculating
the porosity and permeability of rock units. The methods are based on calculating porosity from wireline logs
followed by permeability calculations based on core-derived porosity-permeability relationships. An important
phase of the property calculations is calibration to core analysis. The properties calculated from zones with
reliable and systematic core analysis are more reliable than those zones with minimal or no core analysis on them
(e.g. the Westbourne Formation).
Table 5-2 displays the initial permeability/hydraulic conductivity of the different formations generated with
this petrophysical averaging workflow. For modelling purposes all layers except for the Springbok Sandstone
and Walloon Subgroup had single values of permeability assigned to each cell in the layer. For the Springbok
Sandstone and Walloon Subgroup normal distributions of permeability values were assigned as there was a
significant data set for the two formations.

Formation

Average
porosity
(%)

Arithmetic
average of
horizontal
permeability
[mD]

Arithmetic
average of
horizontal
conductivity
[m/d]

Average
of vertical
permeability
[mD]

Average
of Vertical
conductivity
[m/d]

Cretaceous Sediments

25

500

4.17 x 10-01

0.50

4.17 x 10-04

3140

2.62 x 10+00

314

2.62 x 10+01

6.25 x 10-05

0.38

3.13 x 10-04

Gubberamunda Sandstone

28

Westbourne Formation

17.8

7.5

Springbok Sandstone

21

160.5

1.34 x 10-01

1.61

1.34 x 10-03

WSG Interburden

12.5

9.2 x 10-02

7.67 x 10-05

3.8 x 10-04

3.17 x 10-03

Eurombah Formation

10

2.9

2.38 x 10-03

0.06

4.75 x 10-05

60

5.00 x 10-02

0.06

5.00 x 10-05

3.3

2.73 x 10-03

0.08

6.81 x 10-05

5.41

4.51 x 10-03

0.01

8.33 x 10-06

Hutton Sandstone
Evergreen Formation

12
9

Precipice Sandstone

20

541

4.51 x 10-01

Basement (Sub-base Jurassic
Unconformity)

5

1

8.33 x 10-04

Table 5-2 – Preliminary average properties for the stratigraphic sequence in the GEN3 model
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Due to the lack of data/uncertainty in permeabilities for other formations a range of permeabilities was used in
the pre-calibrated model for such modelled layers. Figure 5-3 and Figure 5-4 illustrate the ranges of permeabilities
used in the analyses compared with previous estimates used in the OGIA's UWIR model. QGC’s most likely
pre-calibration permeability for each formation is represented by a diamond and was calculated using the
petrophysical data as detailed above. The high and low bounds of each formation’s range was defined by a
combination of statistical analysis of the petrophysical data available and a review of values used in previous
studies with the view to keeping the range as wide as possible considering the inherent uncertainty. The QGC
philosophy is then to allow the calibration of the GEN3 model to narrow this range and identify a base case
permeability. In comparison with QWC’s UWIR base permeability for each formation, it can be seen that there is
no systematic variability between the two studies which is a reflection of the very different source and processes
used to generate the values for this parameter.
Note the single value for the Springbok Sandstone represents the average of the permeability distribution for the
modelled layer. A high-degree of uncertainty can be present when deriving petrophysical properties, especially
when calibration data such as core and formation pressure data are not present. Common processes have been
used, integrating core data in the wireline log interpretation process. However, the amount of data spanning the
regional extent of the model is limited, particularly in deep formations, and spatially concentrated in oil and gas
areas. Although a relatively large data set is used, uncertainty remains due the distribution of data throughout
the basin.
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Figure 5-4 – Summary of vertical permeability values – QGC GEN3 input ranges (orange) and QWC’s reported values

5.5.1 STORAGE VALUES
Very limited datasets exist for aquifer storage values within the Surat Basin as storage parameters are generally
derived from bore pumping analysis. Reference to the QWC report (QWC, 2012a) provides estimates of storage in
the unconfined unconsolidated sediments and alluvium which range from less than 0.1% to more than 30% and
within the confined consolidated formations averages about 5 x 10-5. Other reports indicate average storage
co-efficients for the GAB are 1 x 10-4 to 1 x 10-5 with average porosity between 10 and 30%.

5.5.2 COAL PROPERTY MODELLING
As the Walloon Subgroup represents the abstraction horizon, a key aim of the hydrogeological conceptualisation
was to capture the current understanding of subsurface variability in coal properties. These properties include
net coal, permeability, gas content and saturation. To capture the variability, the property model generated for
QGC’s Walloon development planning area models was exported and gridded regionally with additional control
points as required.
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Figure 5-5 – Intersection through one of the development planning Walloon Subgroup area geological models showing a) geological units, b) coal-permeability
property

In total, 945 wells were used to generate the Walloon Subgroup models including 145 core holes for gas content
and saturation modelling. Permeability of the coal system is controlled by the cleat and fracture system. To derive
the permeability of an individual coal seam, drill stem tests (DSTs) and wireline-based formation testers, such as
Weatherford’s Flow Rate Tester (FRT), have been undertaken on more than 300 QGC wells.
Figure 5-5 demonstrates a typical Walloon Subgroup cross-section across the central QCLNG tenements and
illustrates both layer relationships and permeability distribution.
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5.5.3 AQUITARD DISTRIBUTION AND CHARACTERISTICS
The lithologic and hydraulic properties of the major aquitards, and their spatial distribution, are the major factors
influencing the rate and distribution of the regional depressurisation of the Walloon Subgroup and the possible
impact on adjacent aquifers. Consequently QGC has put in place a program to better understand the aquitards.
The Stage 2 WMMP recognised the importance of aquitard properties and presented the understanding of the
Springbok Sandstone and the Walloon Subgroup as of April 2012.
The Stage 3 WMMP Plan presents an initial assessment of the lateral and vertical variation of the three other
key aquitards in the Surat Basin: the Eurombah, Westbourne and Evergreen formations (see Figure 5-2). The
upcoming focus will be on characterising those formations and that evaluation will be available in Q2 2014.
Westbourne Formation
The Westbourne Formation is comprised of interbedded shales, siltstones, and fine grained sandstones. The
lower part of the Westbourne Formation is called the Norwood Mudstone member, a regionally present
mudstone, sandstone, siltstone and coaly unit. The Westbourne Formation was deposited in a lacustrine
environment or lacustrine deltaic plain, and the Norwood Mudstone Member in a low energy back swamp
environment associated with meandering stream channels. The Westbourne Formation can be identified on logs
by a high gamma ray and low resistivity response. The formation is unconformably eroded into by the overlying
Gubberamunda Sandstone and is conformable with the underlying Springbok Sandstone. The Westbourne
Formation displays relatively uniform thicknesses up to 150 m across the basin.
The aquitard nature of the unit is demonstrated with porosity and ambient air permeability core data points
generally less than 1 mD with a few points reaching permeabilities up to tens of mD.
Eurombah Formation
The Eurombah Formation which lies below the Walloon Subgroup is a fining upward sequence consisting of
thickly cross-bedded, fine grained labile to sub-labile sandstones and interbedded siltstones and mudstones with
rare thin coals. The depositional environment is interpreted to be fluvial with periods of rapid sedimentation
resulting in a series of fining-upwards sequences. The aquitard nature of the unit is demonstrated with porosity
and ambient air permeability core data points generally less than 1 mD with a few samples reaching effective
porosities above 15%.
Evergreen Formation
The Evergreen Formation is characterised by thinly bedded mudstone, carbonaceous mudstone, siltstone and
sandstone, and is conformable with the underlying Precipice Sandstone (Green et al., 1997). The formation is
commonly separated into three subunits: Upper Evergreen Formation, Boxvale Sandstone Member, and Lower
Evergreen Formation. The upper Evergreen Formation is dark grey to black mudstone, laminated with sandstone,
siltstone and shale interpreted to be lacustrine. The Boxvale Sandstone Member is comprised of quartzose
sandstone, thin to thickly bedded, interpreted to be a prograding lacustrine delta system. The Boxvale Sandstone
Member has locally present and discrete porous and nonporous intervals which tend to be absent towards
the depositional edge of the formation illustrating the basin restricted nature of the lacustrine and deltaic
environment. The lower Evergreen Formation comprises fine- to medium-grained sandstone, carbonaceous
mudstone and argillite, with minor carbonaceous siltstone, shale and coal deposited in freshwater lakes or
meandering streams in coastal plains and deltas.
The Evergreen Formation overlies the Precipice Sandstone and is deposited directly on basement beyond the
depositional limit of the Precipice Sandstone. The unit reaches a maximum thickness of approximately 240 m in
the north of the basin along the Mimosa Syncline. The aquitard nature of the unit is demonstrated with porosity
and ambient air permeability core data points generally less than 1 mD with the majority of points less than
0.02 mD.
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The Initial characterisation leads to some broad conclusions:
• Groundwater pressure differences between formations can be locally and topographically distinct. Extensive
aquitard horizons exist within formations referred to as ‘aquifers’ and likewise ‘aquitard’ formations can
contain water-bearing horizons with sufficient permeability to act as water supply sources (e.g. the local
Boxvale Sandstone Member within the Evergreen Formation). Consequently the ‘layer cake’ geology of
distinct homogeneous aquifer and aquitard formations, which forms the basis of mathematical groundwater
flow models, can only be considered to be an approximate representation of groundwater flow processes.
• Many of the so called ‘aquifers’ are actually aquitards with relatively minor higher hydraulic conductivity
zones. This is illustrated with the Springbok Sandstone which generally behaves as an aquitard. Conversely
some of the aquitards have higher hydraulic conductivity zones embedded in a generally low hydraulic
conductivity sequence.
• A key outcome of the aquitard characterisation is to identify connectivity between aquifers. The core of the
connectivity testing program is the detailed monitoring of three pilot tests. These tests generally involve six
months of water extraction, followed by six months recovery, from five wells in a cluster (termed a ‘pilot’). It
is envisaged that the detailed monitoring of the overlying and underlying aquifers and aquitards will provide
valuable information enabling an assessment of pressure changes and hence vertical leakage rates and thus
vertical permeability/conductivity. These tests and the initial results are discussed further in Chapter 6 of this
Plan and Appendix F.

5.5 GROUNDWATER FLOW DIRECTIONS
QGC’s assessment of available groundwater level data indicates a groundwater divide is observed (eastwest) through the centre of the Surat Basin corresponding with the location of the Great Dividing Range. The
groundwater divide splits the system into two opposing directions of groundwater flow: (a) groundwater
within the northern ‘Dawson River Catchment’ area which exits via the Dawson River and (b) groundwater
within the southern ‘Balonne-Condamine River Catchment’ area which exits to the south and south-west.
Conceptualisation of groundwater flow directions across the surface water/groundwater divide are illustrated
in Figure 5-6.
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Key conclusions on groundwater levels and directions include:
• The occurrence of local, intermediate and regional groundwater flow is evident within the basin and
complicates the interpretation of regional flow direction (due to scarcity of information). Groundwater flow
within the Dawson River Catchment area is dominated by local to intermediate processes and correlates
closely to surface water drainage flow direction (predominantly east and north-east). This catchment occurs
within an area of Precipice Sandstone, Evergreen Formation, Hutton Sandstone, Eurombah Formation and
Walloon Subgroup outcrop and subcrop. These formations typically dip towards the south. However regional
groundwater flow direction within this area is consistent with the local to intermediate flow directions (to
the east and north-east). Groundwater discharges on a local to intermediate scale of 100 m to 10 km from the
point of recharge.
• Groundwater flow within the Balonne-Condamine River Catchment area is dominated by local to regional
processes and correlates with surface water drainage flow direction (predominantly south and southwest). This catchment occurs within an area of predominantly Gubberamunda Sandstone and Cretaceous
Sediments outcrop and subcrop. These formations are part of a southerly plunging synclinal structure and
regional groundwater flow is consistent with this southerly direction.
• In addition to the topographic control on groundwater flow directions, groundwater movement can be split
into two broad patterns based largely on stratigraphy. These include:
• A geologically younger, unconfined to confined system consisting of unconsolidated to consolidated
material (Condamine Alluvium) and volcanic sequences (Main Range Volcanics). Bore yields can be very
high, but the high yielding zones are relatively localised. This system has been heavily developed for
groundwater use (e.g. Condamine Alluvium);
• A geologically older, unconfined (outcrop/subcrop) to heavily confined system consisting of interbedded
siltstone, mudstone, sandstone units and coal. The Precipice Sandstone is interpreted as the base of this
system. Water levels within this system become artesian at the eastern end of the Dawson Valley Surat
Sub-basin and towards the southern and south-western extent of the Queensland portion of the Surat
Basin, where between 1924 to 1945, heads were 15 to 60 m above ground level; and
• The Westbourne Formation is interpreted as a major aquitard within two systems. Gubberamunda
Sandstone and overlying Surat Basin formations become more heavily confined towards the south and
south-western extent of the basin, including some regions of artesian pressure.

5.6 RECHARGE
It is generally accepted that rainfall recharge to the main GAB aquifers where they occur at or close to outcrop
represents the main recharge mechanism. Collectively these outcrop recharge areas are often referred to as the
GAB intake beds (QWC, 2012).
Recharge to the Great Artesian Basin is usually expressed as a percentage of average annual rainfall. Estimates
vary between 1 and 3% of total rainfall for the Gubberamunda Sandstone and equivalents and Hutton Sandstone.
Results of previous studies indicate that recharge rates at 14 sites ranged from 0.5 to 2.0 mm/year. Information
derived from analysis of stable isotope concentrations in groundwater samples revealed a monthly rainfall
recharge threshold of approximately 200 mm/month below which significant recharge does not occur. In
addition, chloride mass balance calculations revealed evidence of localised recharge due to river leakage,
estimated in excess of 20 mm/year along stretches of the Maranoa, Warrego and Nive Rivers. The Elimatta Coal
Mine EIS indicates calibrated recharge rates for the Walloon Subgroup of <0.1 mm/yr and approximately
1.0 mm/yr for Gubberamunda Sandstone.
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Figure 5-8 – Spring locations In the Northern Surat Basin

85

Studies support the assumption of continuing recharge from geological to modern times and also show that the
groundwater is of meteoric origin.
• Recharge to the systems occurs at outcrop, along rivers and through leakage from overlying and underlying
formations. The net recharge rate for individual formations is estimated as ranging between 0 and 1% of
annual rainfall; and
• There is potential for diffuse downward leakage from shallower to deeper formations within outcrop and
recharge zones. There is potential for diffuse upward (vertical) leakage towards the southern and southwestern extent of the basin where GAB aquifers become artesian and overlying Cainozoic aquifers are not
artesian (more likely to be unconfined to confined).
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5.7 SUBSURFACE DISCHARGE AND VERTICAL LEAKAGE
Reference to the QWC 2012 report indicates that ‘diffuse upward leakage from deep, Jurassic aquifers through
intervening confining beds to the overlying Cretaceous Sediments and possibly Cainozoic aquifers is thought
to occur over the majority of the GAB. This vertical leakage is most likely to occur where the confining beds
are relatively thin, pressures are high and in marginal areas of the basin’ (Woods et al, 1990). The majority
of horizontal discharge from the basin is to the SSW (Surat Basin Catchment), with lesser discharge to the
northern boundary (Dawson River Catchment Basin). Discharge also occurs via creeks, rivers, springs and
evapotranspiration. Springs within the region are typically located in the northern and eastern extent of the
modelled area. No springs are located within the south or south-western extents of the modelled area.
A total of 270 springs and spring complexes occur over the modelled area based on the Queensland Herbarium
database. Of these 217 will potentially be designated EPBC springs. Figure 5-8 illustrates the location of springs
across the northern Surat Basin.
An additional survey has been undertaken on behalf of the CSG industry to locate all springs within 100 km of the
outcrop of formations which may be subject to CSG impacts. Limited data however are available regarding their
mechanism for occurrence, pressure/water level and climatic fluctuation.
However most springs are likely to conform to one of a number of typical flow mechanisms as represented in
Figure 5-9. This graphic illustrates a summary of the mechanisms controlling spring occurrence within the Surat
CMA (QWC 2012). Chapter 8 presents the Joint Industry Plan for springs management and monitoring.
Going forward the Surat Basin conceptual model will be revised continually as more data are collected and
understanding develops. A significant revision in the hydrostratigraphy of the Surat Basin is underway to describe
the system in terms of flow potential rather than strict lithology and stratigraphy classifications. The ongoing
data acquisition, interpretation and modelling process has shown that a rigid assignment of aquifer properties to
lithologies does not fully represent the hydrogeological flow system.
An expansion of the mechanisms controlling groundwater surface water interaction is programed. This will
focus on:
• Shallow groundwater and its relationship to river systems;
• Mechanisms of flow to springs; and
• Expansion of connectivity studies to assess potential impacts on springs sourced from deep aquifers.
In addition, the data collected during CSG drilling will be used to prepare an updated hydrogeology of
the Walloon Subgroup. The status of the commitments relevant to the conceptual understanding of the
Surat Basin is:
#

Department Condition

Description

Completion date

49b

Completion and reporting on GEN3 model build

April 2013

9

49b

Submission of consolidated Surat Basin Hydrogeological Model
and recalibration of GEN3 model. Commitment to ongoing model
recalibration and reporting with annual report. Reporting of
connectivity studies.

October 2014

50

49i

Submission of Annual Report including (from October 2013)
reporting results of ongoing GEN3 model recalibration

October 2013 and
annually thereafter

Development of springs conceptual models

April 2015

Detailed baseline evaluation incorporating landholder and
dedicated groundwater monitoring bores

April 2014

Pre-Dec 2012

6

53B a

53B e

59
61

Post-Dec 2012

49b

Commitments completed				
Commitments work in progress		

Evergreen Commitments
Firm deliverables for that month

Status

