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	The South West Hub Carbon Capture and Storage (CCS) project is a leading initiative to reduce carbon dioxide emissions in Western Australia. 

CCS or geosequestration involves capturing CO2 emissions from industrial sources before they are released into the atmosphere. 

The captured CO2 is then liquefied, transported by pipeline and pumped deep below the ground for permanent storage.

This project is the first stage of proving up the suitability of the Lesueur formation in the southern Perth Basin.

The South West Hub Project will be Australia’s first on-shore carbon capture and storage project and is a joint industry and government partnership between the Department of Mines and Petroleum or D-M-P, Verve Energy, Griffin Energy, Wesfarmers Premier Coal, Alcoa Australia and Perdaman Chemicals and Fertilisers.

The area of interest is the Lesueur Sandstone deep beneath the Swan Coastal Plain, located near the South West town of Harvey, approximately 150 kilometres from Perth.

After years of research and analysis of existing data, drilling for the Hub’s Harvey 1 Well commenced in February 2012 and was completed in March 2012. This well was designed to provide core samples and an array of electronic data for more detailed analysis.

In order to improve knowledge of the geology within the project area, a 2D seismic survey was carried out in the Harvey and Waroona Shires during March 2011.
The precise site of the 3000 meter deep well was determined following analysis of the seismic survey results. 
The Harvey 1 Well, is a stratigraphic well that collected valuable data from deep below the earth’s surface. 

Throughout the drilling operation, essential core samples were collected for analysis. 

As no wells have previously been drilled to this depth in the immediate area of interest, collection of data is important to acquire a sound understanding of the Lesueur Sandstone and the overlying Eneabba Formation.

Core samples are cylindrical sections of earth taken from the well. 

The samples will be analysed to determine the presence of a lower shale unit in the Eneabba Formation, the sealing capacity of the shale and the injectable capacity of the Lesueur Sandstone. 

This analysis will determine if the formation can successfully trap the carbon dioxide or CO2, how much it will hold and at what rate the liquid can be pumped into the formation. 

The Harvey 1 Well provided approximately 225 metres of core from four different depths to form an understanding of the geology at different points. 

The first sample was collected at 900 m, near the top Lesueur Sandstone. 

The second sample was collected at 1,350 m a mainly shale, or mud stone, area in the upper Lesueur. The final section of cores were collected in the injection target sandstone at 1,900 m and 2,450 m near the base of the Lesueur Sandstone.

The core  provides representative samples of the different geology and potential CO2 injection intervals.

Maintaining the integrity of the samples is paramount. To ensure this occurs, the core was not viewed directly on site. The core is captured within nine metre lengths of aluminium casing which are cut into 3m lengths for transport to Perth. 

The cores were transported to a commercial laboratory in Perth for cutting, slabbing and preliminary logging. Numerous core plugs were taken for detailed testing by the Hub research partners - CSIRO, the University of Western Australia and Curtin University. Selected 0.5m shale samples were preserved in light oil and delivered directly to the CSIRO.

The core was then transferred to the Geological Survey of Western Australian (GSWA) Carlisle core library for permanent record. 

Once at the core library, hylogger high-resolution images are obtained from core samples. Hylogging enables the identification of minerals by their diagnostic spectral absorption features displayed. 

Cores at the library are stored for use by GSWA, research organisations and resource companies to investigate geology from areas all over the State.

Once transferred to the National Geosequestration Laboratory in Bentley, there will be four main research projects conducted on the samples by scientists from the University of Western Australia, the Commonwealth Scientific and Industrial Research Organisation and Curtin University of Technology.  

The reservoir characterisation project is designed to evaluate the physical and geomechanical properties of the sandstone reservoir section between 1,500 m and 2,900 m. The laboratory testing comprises of rock strength analysis, fracture pressure threshold, relative permeability, injectivity, and residual trapping potential. 

The top seal characterisation project will evaluate the physical and geomechanical properties of the top seal section. The laboratory testing comprises rock strength analysis, fracture pressure threshold, relative permeability and vertical leakage potential. Information from this project will be used to better constrain the seismic interpretation and attribute analysis. 

The fault seal characterisation project will evaluate the fault seal potential of the South West Hub region for Wonnerup and shallower strata. The project will examine up-fault leakage potential as well as across-fault leakage potential based on a shale gouge ratio (SGR) type of analysis. 

Finally, the geochemistry and reactive transport characterisation project will evaluate the potential for dissolution or mineralisation in the reservoir and seal from CO2-water-rock interactions.  The project will examine the impact of CO2 and trace elements leakage on the formation water chemistry of the nearby Leederville Aquifer. 

Small samples of the core will also be made available for organic geochemistry and palynology for the study of microfossils.

The well will help provide a better understanding of the geology of the area.

Temperature profiles down borehole will also be recorded and cores will be dated using zircon isotopes. 

The well will also help obtain better seismic to well ties, stress data from the Myalup, Wonnerup and Eneabba formations, and determine geothermal and hydrocarbon potential. 

Other important data revealed from the well drilling includes geothermal gradients – the rate of temperature change with depth, hydrocarbon formation and water resources. This valuable data will provide a more complete picture of Western Australian’s geology.

This project will provide valuable data to determine the suitability of the Lesueur sandstone formation for the permanent storage of carbon dioxide. 

The core is critical to the understanding of the geology. From drill rig, to commercial laboratory, research laboratory and core library it must be handled with care, analysed and recorded at each step to enable the valuable data to be used in sound decision making.

The research program will take at least three years. The Harvey 1 well is a successful start to a long process of research and analysis for greenhouse gas storage.




