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ABSTRACT 

The Australian Government’s Trusted Environmental and Geological Information (TEGI) pro-
gram is a scientific program led by Geoscience Australia. The program is part of the 
Government’s Strategic Basin Initiative under its Gas-fired Recovery agenda, implemented as a 
post-COVID19 response to stimulate the economy. This program will deliver regional geological 
and environmental assessments underpinned by transparent, trusted baseline geological and 
environmental data, commencing in the north Bowen and Galilee and the Cooper and Adavale 
Basins. This repository of information is to be used in support of bringing forward energy and 
mineral developments in basins identified by the Government as strategic. This paper discusses 
how coupling resource assessments with baseline information such as groundwater, geology, 
energy and mineral resources, surface water and protected environmental matters, can be 
used to support exploration and development decisions by industry, regulators and other 
stakeholders. For example, by establishing a regional baseline resource assessment, through 
prospectivity play mapping, environmental assessments can be prioritised to match resource 
prospectivity. In anticipating future development scenarios, potential impacts on environmental 
assets, including groundwater, can be assessed in advance and with key knowledge gaps identified 
for redress. This approach aims to optimise the regulatory pathway to resource development and 
increase regulatory efficiency as future development opportunities arise across the scope of 
petroleum, minerals, carbon capture and storage, and hydrogen storage and production. An 
example of Geoscience Australia’s work on the Adavale Basin is presented in this paper 
describing the first steps in linking energy resources and environmental assessments in a changing 
world.  
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Introduction 

The Australian Government’s Strategic Basin Plans are a key measure under the Gas-fired 
Recovery agenda. The Strategic Basin Plans identify resource opportunities and the 
actions needed to accelerate development in identified, strategically important basin 
locations. To support the Strategic Basin Plans, Geoscience Australia has been engaged by 
the Department of Industry, Science, Energy and Resources to deliver the Trusted 
Environmental and Geological Information (TEGI) program. The work is conducted by 
both Geoscience Australia and CSIRO, commencing in the north Bowen and Galilee 
Basins and the Cooper and Adavale Basins (Fig. 1). The TEGI program will provide a 
common evidence base of geological and environmental data and information to assist 
decision-making in resource development. It will inform government, industry and 
community users on: resource potential; geological, hydrogeological and environmental 
systems; and the potential hazards, risks and impacts that must be effectively managed to 
support resource development in the strategic basin locations. 
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Baseline data repository 

The TEGI repository of baseline data and information, for 
each basin region, supports the program’s environmental 
and resource assessments across the scope of petroleum, 
minerals, groundwater, carbon capture and storage, and 
hydrogen production potential. The repository will become 
part of a spatial delivery system to deliver regulator- 
supported data and information for evidence-based decision 
making. The delivery system will be released during the next 
program stage. 

The Adavale Basin 

The Devonian Adavale Basin was selected for initial assess-
ment based on the limited geographic extent and relatively 
short depositional history of ~60 million years covering the 
Early to Late Devonian. Thirty-eight (38) petroleum explora-
tion wells have partially or fully penetrated the Adavale 
Basin, with twenty seven (27) of these intersecting more 
than one stratigraphic sequence. Two gas accumulations 
have been recognised in the Adavale Basin – Gilmore and 
Log Creek (Miyazaki and Ozimic 1987), of which only 
Gilmore has produced gas commercially. Given the manage-
able amount of data present in the basin, proven gas-prone 
petroleum system, large under-explored areas, and the pres-
ence of a significant salt body (Boree Salt) which could 
provide gas, carbon dioxide or hydrogen storage potential, 
the Adavale Basin presents as an initial basin to be assessed 
using the TEGI methodology. 

A diverse range of depositional environments are identi-
fied in the Adavale Basin; from dry alluvial plains to 
restricted marine embayments. The spatial and temporal 
interplay between these environments has set up conven-
tional and unconventional hydrocarbon opportunities, along 
with potential for carbon capture and storage sites, and sites 
for hydrogen production and storage. Given the presence of 
gas pipeline infrastructure across the basin, energy resources 
within the Adavale Basin are well positioned to be brought 
online if deemed commercially viable. 

Resource assessment in the Adavale Basin 

The hydrocarbon prospectivity assessments as well as the 
groundwater, carbon capture and storage and hydrogen 
storage potential work that is being undertaken for the 
TEGI program will be integrated into regional multidisci-
plinary assessments. The work is not designed to be indica-
tive of success or failure on a specific prospect or project. 
Instead, the resource prospectivity assessments hypothesise 
the likely locations of future extractive industries and are 
key prerequisites when prioritising the locations of environ-
mental assessments. 

The key play elements in determining the prospectivity of 
conventional and unconventional hydrocarbon systems for 
basin assessment in the TEGI program are characterised from 
both well-based data and existing regional datasets. Play 
elements include gross depositional environment, reservoir 
presence and effectiveness, top seal capacity, trap presence, 
hydrocarbon source quality, depth and hydrocarbon charge. 
The qualitative play chance for each of these play elements is 
assessed and spatially plotted over the extent of the assess-
ment area to provide a regional understanding of the poten-
tial of the basin. This methodology has been successfully 
used to characterise the conventional hydrocarbon potential 
of sedimentary basins (Ferdinando et al. 2019), although it 
has not been systematically applied to onshore basins within 
eastern Australia. 

To provide increased chronostratigraphic resolution, the 
stratigraphy is grouped into play intervals, representing key 
reservoirs and seals of similar age that constrain the hydro-
carbon distribution across the basin. This play division is 
also used to assess the basin on its capacity for carbon 
capture and storage and potential for hydrogen storage. 
Each play interval is assessed using every petroleum well 
that penetrates it. 

Conventional hydrocarbon prospectivity play 
mapping 

Initial work on the conventional hydrocarbon play potential 
of the Adavale Basin divided the Devonian stratigraphy into 
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Fig. 1. The first locations of the Strategic Basin Plans for which a 
common evidence base of geological and environmental data and 
information will be delivered.   
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seven key play intervals: the Buckabie, Etonvale, Cooladdi, 
Lissoy, Log Creek, Eastwood and Gumbardo sequences. 
Each of these play intervals represents, where possible, a 
distinct chronostratigraphic interval. 

For each play interval, assessment commences with the 
interpretation of its gross depositional environments across 
the basin. This interpretation primarily uses evidence from 
petroleum exploration wells along with other available data 
that are stored and analysed in a spatial database using the 
ArcGIS platform. For example, in the Lissoy Sequence 
(Fig. 2), two distinct gross depositional environments are 
interpreted from well data, a dominantly shallow-marine, 
sand-prone depositional facies (sandy marine shelf – Lissoy 
Sandstone) and a partially restricted marine carbonate plat-
form and reef depositional facies (shallow marine carbon-
ates – Bury Limestone). In addition to this, areas were 

identified where either non-deposition or subsequence ero-
sion has occurred or interpreted to be likely. 

The chance of a prospective reservoir being present across 
the basin is inferred from the gross depositional environment 
mapping along with assessment of the penetrated lithologies 
and, where present, sand thickness for the play interval in 
each exploration well. From this information, a map showing 
the qualitative chance of reservoir being present is generated 
(Fig. 3a). Similarly, by utilising the porosity and permeabil-
ity data from each play interval within the well-bore along 
with regional porosity-depth trend data for the sequence, an 
assessment of the likelihood of finding a reservoir that is 
capable of flowing hydrocarbons (effective reservoir) is 
interpreted (Fig. 3b). 

The methodology established for the conventional hydro-
carbon prospectivity of the Adavale Basin is currently being 
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Fig. 2. Gross depositional environment interpretation for the Lissoy Sequence across the Adavale Basin.    
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applied to each play element of the other assessment types that 
are being investigated (tight gas, shale gas, carbon capture and 
storage, and hydrogen potential) and a composite risk map 
of the play elements will be generated as a guide for the 
overall qualitative prospectivity of the basin. 

Linking groundwater and hydrocarbon 
resource assessments 

Many of the repository datasets used in the resource assess-
ments, relating to geological architecture, depositional 
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Fig. 3. Interpreted play element chance of (a) reservoir presence and (b) reservoir effectiveness.    
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environments and reservoir characteristics, are also used to 
support basin environmental assessments. These datasets are 
supplemented by traditional groundwater data such as bore 
depth, groundwater levels/pressure, hydrogeochemistry, 
aquifer yield and surface water/groundwater interaction. 

Environmental assessment in the Adavale Basin region 
occurs from the base Adavale Basin through the overlying 
Galilee, Eromanga and Lake Eyre Basins to the surface, 
encompassing groundwater, surface water and ecological 
assets. Prospectivity play mapping undertaken in the pro-
gram allows focused assessment in areas of potential 
resource development. For example, there are several highly 
saline (>300 000 mg/L TDS) aquifers in the Adavale Basin 
such as the Lissoy Sandstone and Log Creek Formation that 
could potentially interact with overlying aquifers. Due to 
geological complexity, these Adavale Basin aquifers may be 
separated from the fresher aquifers in the Galilee and 
Eromanga basins by thick, low-permeability units within 
the Joe Joe Group in the Galilee Basin. However, where 
the Joe Joe Group is absent or thin, there may be little to no 
separation between saline and fresh groundwater aquifers. 
Therefore, understanding the locations of potential resource 
development allows analysis of the groundwater pathways 
specific to these basin relationships from the Adavale Basin 
to overlying aquifers. This helps identify and manage risk to 
groundwater resources, as well as identify, prioritise and 
assess surface water resources and environmental matters 
such as threatened species and protected areas. 

Conclusion 

Geoscience Australia’s work on the Adavale Basin presents 
the first example of how the TEGI program is linking 
resource and environmental assessments. The products 
from the TEGI program for each assessed basin will include 
a set of regional-scale maps that characterise the conven-
tional and unconventional energy potential as well as 
groundwater quality, flow and yield that are intended to 
be used an evidence base for decision-makers. Through 
understanding the areas of future resource potential, and 
providing a data repository of transparent, trusted baseline 
geological and environmental data, the TEGI program aims 
to optimise the regulatory pathway while safeguarding 
environmental protections, increase regulatory efficiency, 
and accelerate energy resource development in a changing 
world. 
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