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Abstract

The Gippsland Basin is a potential site for large-scale carbon storage developments in the state of Victoria. The potential depends on regional top
seal, the Lakes Entrance Formation, in providing a secure subsurface environment. GeoScience Victoria investigations confirmed generally good
to excellent containment potential but the formation is locally affected by the Late Oligocene to Holocene tectonic phase with fault reactivation,
inversion and folding. The deformation risks the sea integrity and efficiency of the formation because seal capacity of the rock matrix can be
overruled by the enhanced permeability of the fracture systems. This risk is quantified by calibrating various deformation related parameters with
the hydrocarbon leakage and seepage indicators in the basin.
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Summary

/\/ictoria’s Gippsland Basin has been identified as highly prospective for large-scale geological carbon storage. Much of the long term
strategic storage potential in the basins is dependent upon the regional top seal, the Lakes Entrance Formation. Previous GeoScience
Victoria investigations confirmed the suitability of the regional top seal for the containment of CO, but as the Lakes Entrance Formation is
locally affected by late Oligocene to Holocene fault reactivation, inversion and folding, the resultant deformation requires investigation. This
deformation may affect top seal integrity and efficiency as the relatively greater permeability of local fault systems has the potential to
provide pathways for fluids regardless of the seal capacity of the unfaulted rock matrix. Fault seal potential is therefore quantified in this

\study by calibrating various deformation related parameters with hydrocarbon leakage and seepage indicators in the basin. /
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Key Geological Points

® Multiple reservoir within the Latrobe Group have been confirmed through decades of oil and
gas production (Fig. 2). These reservoirs are potentially suitable for geological carbon storage.

® The Lakes Entrance Formation is composed of fine grained clayey and calcereous lithologies
and provides the ultimate regional barrier to the upward migration of buoyant fluids in the

Latrobe reservoirs. Intra-formational seals are locally well developed but lack lateral continuity
to be efficient at the basin scale (Fig. 2).

® The top seal has been affected by post Latrobe
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Results
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Figure 4: Shale gouge ratio (SGR), strain and slip tendency parameters were found to correlate to the locations of the known Figure 5: Top seal potential, average volume of shale fraction and fracture density of the Lakes Entrance Formation. These
hydrocarbon leakage and seepage indicators in the basin. Top row — maps of SGR, strain and slip tendency in the study area; attributes potentially affect the seal efficiency of the formation. Top row — maps of top seal potential, volume of shale and
middle row — distribution of the entire population of the parameters; and bottom row — distribution of the parameters only at fracture density of the Lakes Entrance Formation; middle row — distribution of the entire population of the attributes; and
the hydrocarbon leakage and seepage indicator locations. Leakage probability models were defined for each parameter based bottom row — distribution of the attributes only at hydrocarbon leakage and seepage indicator locations. Leakage probability
on these distributions. models were defined for each attributes based on these distributions.
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Figure 8: Distribution of the integrated leakage factor at
the sites of hydrocarbon leakage and seepage indicators.
The values above 0.6 suggest high potential for seal
inefficiency.

/ Conclusions \

The leakage factor maps provide a first order assessment of
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Figure 6: The fault leakage factor map is calculated by averaging the Figure 7: The integrated leakage factor map incorporates the top seal potential,

leakage probabilities modelled based on the SGR, strain and slip volume of shale and fracture density attributes of the Lakes Entrance Formation

tendency parameters (Fig. 4). (Fig. 5) with the fault leakage factor map (Fig. 6). It is a first-order basin-scale map
depicting the overall top seal efficiency in the Gippsland Basin.
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