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Figure 12.2: Approved Development Reservoir Carbon Dioxide Injection System Concept and Extent of Plume Migration after 1000 Years 
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Figure 12.3: Revised Proposal Reservoir Carbon Dioxide Injection System Concept and Extent of Plume Migration after 1000 Years 



 

 



 

GREENHOUSE GAS EMISSIONS RISKS AND MANAGEMENT 267 
 

Active pressure management of the Dupuy Formation was identified in the EIS/ERMP for 
the Approved Development as a risk mitigation strategy that may have to be 
implemented after several years of reservoir CO2 injection.  This process involves the 
extraction of formation water from the Dupuy Formation, lowering reservoir pressure and 
thereby further reducing the risk of fracturing the formations in proximity to the injection 
wells due to high injection well pressure.  The extracted formation water is proposed to 
be injected into the overlying Barrow Group.  The Barrow Group is a regionally extensive 
geologic unit and exhibits regional pressure depletion as a consequence of extensive oil 
and gas extraction operations in the Barrow–Sub Basin. 
 
To offset the anticipated CO2 injection volumes, water production from Dupuy Formation, 
and subsequent injection into the Barrow Group aquifer, will occur at a nominal 
production / injection rate of approximately 20 000 bbl/d/well, with a total volume of 
approximately 80 000 bbl/d if required. The GJVs do not believe there is potential for 
commercial scale hydrothermal energy production from these wells on Barrow Island or 
use in the reverse osmosis / desalination plant. 
 
The production / injection scheme is a closed system with no potential impacts on known 
subterranean fauna habitat or surface ecosystems other than the additional clearing for 
the Revised Proposal.   
 
The Dupuy Formation static bottomhole temperature is 107 °C at 2300m Total Vertical 
Depth Sub-sea (TVDss) and the maximum flowing tubing head temperature for the water 
production wells is 54 °C. The water has approximately 7000 ppm Total Dissolved Solids 
(TDS) with approximately 2000 ppm Chlorides and pH of 7.1.  The Barrow Group static 
bottomhole temperature is 90 °C at 1600m TVDss and the water in this aquifer has 
approximately 30 000 TDS and a higher salinity of 18000 ppm and pH of 6.9.   
 
The Dupuy water is chemically compatible with the Barrow Group aquifer (i.e. no scaling 
tendency).  The impacts of injecting Dupuy Formation water into the drawn down Barrow 
Group aquifer are reduced salinity near the injection wells and some additional pressure 
support. Note that both of these aquifers are deep saline aquifers and not potable ground 
water systems.  Large amounts of fluid have been removed from the Barrow Group 
reservoir and large amounts are extracted and reinjected into it each day through the 
existing Chevron Australia-operated oilfield operations on Barrow Island. 
 
Modelling studies involving the higher CO2 injection rates associated with the Revised 
Proposal indicate that implementation of a pressure management strategy is likely to be 
required soon after the commencement of reservoir CO2 injection.  It is anticipated that 
approximately four pressure management wells will be drilled to the south west of the 
CO2 plume.  Figure 12.3 shows several of these wells within the outline of the plume 
after 1000 years.  It is anticipated that during the injection phase of the project these 
pressure management wells will be located some distance outside the plume.  Active 
pressure management is only required during the injection phase of the project. 
 
It is anticipated that four water injection wells and ancillary surface equipment, such as 
pumps, water pipelines, electrical power and control lines and road access, will be 
required to support the pressure management wells.   
 
The location of the pressure management wells, associated water injection wells and the 
related infrastructure will be further revised during the ongoing technical assessment 
undertaken by the GJVs in order to ensure risks associated with the injection of reservoir 
CO2 are as low as reasonably practicable.  
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A cathodic protection system will be installed to protect the CO2 injection, pressure 
management and water injection wells. Cathodic protection is a requirement for all wells 
on Barrow Island to manage ground water level corrosion of surface casing to prevent 
CO2 leakage and impact to subterranean fauna as described in the Failure Mode and 
Effects Assessment (Appendix I). The Cathodic Protection design for the proposed well 
layout will be similar to the conventional Chevron design which has been in operation on 
Barrow Island since the early 1980s without evidence of impact to subterranean fauna 
habitat.  Each drill centre will be protected by four shallow anode wells.  Each anode well 
would be located about 250 - 350m from the centre of each drill centre in a north, south, 
east and west direction.  Each anode well would be driven by a transformer rectifier. The 
transformer rectifier cabinets will likely be located on each drill centre. 
 
The Reservoir Carbon Dioxide Injection System, in terms of compression, power supply 
and controls, is operated from the Gas Treatment Plant. The scope and the impacts from 
operation of the Reservoir Carbon Dioxide Injection System, which are unchanged from 
the Approved Development, were discussed along with the other impacts from the Gas 
Treatment Plant in the EIS/ERMP for the Approved Development. 
 
12.5.2 Advances in Subsurface Understanding  
Since the publication of the EIS/ERMP, the GJVs have drilled a data well to obtain 
additional data on the geology below Barrow Island.  The Gorgon Data Well (GDW1) 
was drilled in 2006 at a location within the forecast CO2 plume area.  Figure 12.3 shows 
the location of GDW1 and the anticipated extent of the CO2 plume after 1000 years.  The 
primary objective behind the drilling of GDW1 was to gather data which would help to 
further improve the GJVs understanding of the geology below Barrow Island.   
 
While there is extensive knowledge about the geology below Barrow Island by virtue of 
the extensive oil and gas exploration activities since the 1950s, it was considered that 
the technology used to evaluate many of the existing wells was not as sophisticated as 
available today.  Importantly, core samples are lacking over the proposed injection 
intervals in the lower Dupuy Formation and the upper massive sand interval, and what 
core is available may have weathered, which introduces uncertainty into any new 
analysis of that old core.  Hence the GJVs undertook to drill GDW1 in order to obtain a 
contemporary suite of evaluation tools, and over 500 m of core over the entire reservoir 
and overlying barrier unit, upon which to undertake detailed core analysis.  In addition to 
providing a valuable data set in their own right, the core and contemporary wireline log 
data can be used to correlate and correct older data sets from the existing wells. 
 
In addition to this wire line data, the entire section was cored, with the core being subject 
to detailed routine and special core analysis.  This highlights the extensive work done to 
evaluate the Dupuy Formation and is in excess of the evaluation routinely undertaken in 
an oil and gas well. 
 
The data from GDW1 has been used to refine the characterisation of the physical 
properties of the Dupuy Formation.  Having the full reservoir section represented in core 
provides a unique insight into the environment in which the Dupuy Formation was 
deposited.  By comparing the core with analogue rock units in outcrop and sediments 
being deposited in similar modern day environments, geologists are better able to predict 
the reservoir quality and geometries of the individual sand units that comprise the 
reservoir and the geometries of the various baffles and barriers that act to restrict the 
migration of the injected reservoir CO2.  This work confirmed the previous interpretation 
of a layered reservoir.  This geometry is important as the layering will assist in the 
migration of the CO2 plume during the injection phase, thereby increasing the volume of 
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rock which will be filled with reservoir CO2 before the gas starts to migrate vertically 
towards the regional seal (the base Barrow Group shale).  
 
Data from GDW1 has highlighted the capacity of the lower Dupuy Formation as an 
injection location.  Comparatively little was known about the lowermost parts of the 
Dupuy formation as it had been only penetrated by seven wells in the area proximal to 
the proposed injection location.  Core data from GDW1 have shown the lowermost unit 
to have good permeability such that it could also function as an injection interval.  This 
enables a greater thickness of the Dupuy Formation to be used for reservoir CO2 
injection which has the added benefit of lowering the expected pressure increases 
across the Formation.  The injection capacity of the lower Dupuy Formation was 
confirmed in GDW1 with localised flow tests.   
 
The capacity of the base Barrow Group shale to act as a vertical barrier (seal) to the 
migration of the reservoir CO2 was also confirmed through special core analysis 
(mercury injection capillary pressure measurements).  These data showed that the Base 
Barrow Group has the necessary physical properties to trap a column of CO2 between 
500 and 600 m in thickness.  It is anticipated that the maximum column height for the 
injected reservoir CO2 to be trapped below this vertical migration barrier is less than 100 
m. 
 
Drilling of GDW1 has provided a number of additional insights into the geology below 
Barrow Island: 
♦ Uncertainty regarding any residual hydrocarbon saturation within the Dupuy 

Formation has been reduced.  Analysis of wireline logs from existing wells on Barrow 
Island had suggested that residual hydrocarbons may have been present within the 
Dupuy Formation, which may have reduced the relative permeability of the formation 
to injected reservoir CO2.  Data from GDW1 indicates that residual hydrocarbon 
saturation in the Dupuy Formation is essentially zero, increasing certainty about the 
ability for the injected reservoir CO2 to move through the reservoir. 

♦ The nature and distribution of permeability throughout the Dupuy Formation has been 
confirmed.  Permeability within the lower Dupuy Formation is better than indicated by 
the data available for the existing wells and suggests greater potential to inject 
reservoir CO2 into this deeper zone. 

♦ Core and wireline data have improved the GJVs’ understanding of the environment in 
which the Dupuy Formation was deposited with the Formation interpreted to have 
been deposited on the continental slope dominated by sand gravity flows.  The 
presence of numerous baffles within the reservoir was confirmed by the core and log 
data from GDW1.  Understanding the environment in which the Dupuy Formation 
was deposited assists in predicting the nature of the reservoir in areas where it has 
not been penetrated by wells.  This then facilitates the creation of geologic and 
reservoir simulation models that accurately reflect fluid movement throughout the 
reservoir.    

♦ Minimal post–depositional fracturing was observed in the core, which decreases the 
likelihood of leakage of injected reservoir CO2 from faults and fractures that cannot 
be resolved by seismic data. 

♦ A large volume of geotechnical data was acquired, which provides greater 
confidence as to the horizontal stress fields.  These data are used to plan the drilling 
of the injection wells and to ensure that safe working pressures are not exceeded in 
the reservoir.   

♦ Reactive transport modelling based on core data (the analysis of the reservoir rock 
and fluids to understand the chemical reactions that are likely to occur with the 
introduction of reservoir CO2 into the system) has confirmed little if any chemical 




