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Shell Australia Pty Ltd (SA) proposes to drill a single exploration well (to fulfil NOPTA 
permit award requirements) in the Petroleum permit AC/P64 as part of the Bratwurst-1 
drilling campaign. The Bratwurst-1 exploration well will be located within the Northern 
Browse Basin in Commonwealth Waters with a water depth of approximately 155 m 
(Figure 1 - 1).  Drilling is planned be carried out by a semi-submersible Mobile Offshore 
Drilling Unit (MODU or rig). If significant gas/condensate volumes are discovered during 
this campaign, there is a future potential for a tie-back to the Prelude facilities. The 
Prelude facility is located approximately 160 km southwest of the Bratwurst -1 well 
location. Drilling is proposed to commence as early as mid-2019. 

 

Figure 1 - 1: Location of the Bratwurst-1 Drilling Campaign 

Environmental management for the Bratwurst-1 drilling campaign will be undertaken in 
agreement with this Environment Plan (EP), which is prepared in accordance with the 
requirements of the Offshore Petroleum and Greenhouse Gas Storage (Environment) 
Regulations 2009 (OPGGS(E)) Regulations, and describes the following: 

¶ the area of operations, the proposed activities and their expected time frame; 

¶ the environmental management framework for the activity including legislation and 
other requirements; 

¶ the existing environment of the region, including issues or sensitivities relevant to the 
activity; 

¶ the impacts and risks to the environment from the activity; 

¶ Shellôs Health, Security, Safety and Environment and Social Performance (HSSE 
and SP) Commitment and Policy and the environmental performance objectives that 
derive from the Policy; 

¶ the performance standards and measurement criteria against which environmental 
performance will be measured; 

¶ the Implementation Strategy, including key roles and responsibilities that will be 
employed to achieve the programôs environmental performance goals; and 

¶ a system for documenting, monitoring and reviewing the success of the 
Implementation Strategy to facilitate improvement of environmental performance. 
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The overall purpose of this EP is to demonstrate that appropriate management controls 
are in place so that the potential for environmental impacts and risks to occur as a result 
of the activity are managed to ñas low as reasonably practicableò (ALARP) and reduced 
to an acceptable level.  

 

 

In accordance with Regulation 13(1) of the OPGGS(E) Regulations, this section 
describes the activities to be undertaken as part of the Bratwurst drilling campaign in 
adequate detail to appropriately assess the environmental impacts and risks associated 
with the project. 

Shell proposes to drill a Goal Zero (a cultural mindset where no harm to people or 
environment occurs for all our activities), HSSE&SP Control Framework compliant single 
exploration well within the AC/P64 permit area to fulfil the primary term work program 
commitments before 13/9/2021. Drilling operations are planned to be conducted after 1 
July 2019 on a semi-submersible moored mobile offshore drilling unit (MODU), 
supported from Shell Australiaôs supply bases in Broome. The well will be plugged and 
abandoned or suspended if further investigation is required. This EP also covers the 
potential for future sidetracking and/or testing in the event of exploration success.   

 

Table 2 - 1: Details of Titleholder and Liaison Person 

Titleholder Details: Liaison Person Details: 

Company Name: Shell Australia Pty Ltd Name: Kieron Bennett 

562 Wellington St, Perth WA 6000 Position: Exploration Team Lead 

Phone: (08) 9338 6600  

ACN: 14 009 663 576  

 

Should there be a change in title holder, a change in arrangements for notifying the 
Regulator of a change in the titleholder, a change in the titleholderôs nominated liaison 
person or a change in the contact details for either the titleholder or the liaison person, 
Shell Australia will contact NOPSEMA within 2 weeks of becoming aware of the change.  
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Figure 2 - 1: Location of AC/P64 Commonwealth Permit 
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AC/P64 is located within the Northern Browse Basin in Commonwealth waters with an 
approximate water depth of 155 m. The well lies approximately 200 km north of the 
Kimberley coast and 600 km north north-east of Broome (Figure 2 - 2). The Bratwurst-1 
exploration well is proposed to be drilled to a total vertical depth of approximately 4,750 
m. The confirmed well location is defined below in Table 2 - 2. 

Operations are planned to take place after 1 July 2019, with a nominal spud date after 1 
August 2019. The exact timing of the activity will be dependent on the availability of a 
suitable MODU and weather conditions.  

Table 2 - 2: Location Bratwurst-1 

Well Latitude Longitude 

Bratwurst-1 12° 52' 18.385" S 124° 24' 50.050" E   

   

 

Figure 2 - 2: Location of Brawurst-1 and Shell Operational Bases 

 

At the commencement of planning and risk assessment for this EP, a buffer area around 
the potential well location was used to ensure the full range of environmental and safety 
risks were taken into consideration when confirming the exact spud location (Table 2 - 
2). To enable the assessment of impacts and risks to the environment, an approximate 
well location polygon was defined, within which the well would be located (see Figure 1 
- 1).  A further 2,000 m buffer around the polygon was added as the basis for identifying 
and assessing potential impacts from planned activities, including mooring and vessel 
related activities, and for conducting associated information searches (Sections 4.1 and 
4.4.1). The approximate well location polygon (plus 2,000 m buffer) used for the impact 
assessment is referred to as the Operational Area for the Bratwurst-1 drilling campaign. 
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Vessels and helicopters transiting to and from the Operational Area are managed under 
shipping legislation and are outside the scope of this EP, including towing of the MODU 
to and from the Operational Area by anchor handling tugs (AHTs). A 500 m exclusion 
zone will also be established around the well location. Therefore, vessel and helicopter 
operations within the 500 m exclusion zone will be considered petroleum activities for 
the purposes of this environment plan. 

 

 

In accordance with the Offshore Petroleum and Greenhouse Gas Storage (Resource 
Management and Administration) Regulations 2011, detailed well designs will be 
submitted to the Well Integrity department of National Offshore Petroleum Safety and 
Environmental Management Authority (NOPSEMA) as part of the Approval to Drill and 
the accepted WOMP.  

Once the MODU is on location and moored (Section 2.3.1), drilling operations will 
commence. The Bratwurst-1 scope comprises conventional exploration activities, 
including top and bottom hole drilling, installation of a blowout preventer (BOP), formation 
evaluation, and either well suspension or abandonment. The well will be drilled in stages. 
The top-hole sections are planned to be drilled riserless using a water-based mud (WBM) 
system. When using WBMs, drilling fluids and cuttings will be either discharged directly 
to the seabed or returned to the rig using a Riserless Mud Return System (RMR) prior to 
discharge.  

The top-hole section is planned to be drilled with a 42ò bit with WBM (seawater and pre-
hydrated bentonite) sweeps. Following drilling of the 42ò section a 36ò conductor is 
planned to be run and cemented in place to form the surface casing. Approximately 
300% excess cement is planned to be pumped to compensate for potential wash-outs 
and get the cement to the seabed.  

The next interval is planned to be drilled with a 17 1/2ò bit. This hole section is planned 
be drilled riserless. A riserless mud return (RMR) system may be used to allow the 
section to be drilled using a basic bentonite-based WBM instead of sea water and 
sweeps. If RMR is not used, WBM sweeps (dispersed bentonite/polymer) are planned to 
be used to assure good hole cleaning. A 13 5/8ò casing (and 18-3/4ò wellhead) is planned 
to be run and cemented into place and the well is planned to be flushed with WBM mud 
which will be discharged to the seabed.  

A BOP and riser is planned to be installed following top-hole drilling and casing 
installation. The control fluids are water-based and will contain a hydraulic fluid (i.e. Stack 
Magic Eco, Erifon HD603 HP or an equivalent chemical) diluted as per manufacturerôs 
instructions to achieve an OCNS Group D/E ranking. The bottom, more technically 
challenging sections of the well may be drilled using a closed synthetic-based mud 
(SBM) system due to the predicted high temperature of the reservoir and shale inhibition. 
When drilling using a closed mud system, cuttings and fluids will be brought back to the 
surface where cuttings will be separated from muds using solids control equipment 
(SCE). The SCE includes a cuttings drier and centrifuge. Following installation of the 13 
5/8ò casing, BOP and riser, the bottom hole section is planned to be drilled using a 12 
1/4ò bit. If significant mud losses occur, a 9 7/8ò casing may be run and cemented above 
the reservoir, and an 8 1/2ò hole is planned to be drilled. 

Table 2 ï 3 Summarises the details of the drilling activity. Chemical assessment of all 
fluids during drilling is outlined in Section 7.1.1. 



 
Shell Australia Pty Ltd Version: 1 

Bratwurst Environment Plan 22/05/2019 

 

Document No: HSE_GEN_015411 Restricted  Page 12 
ñCopy No 01ò is always electronic: all printed copies of ñCopy No 01ò are to be considered uncontrolled. 

 

 

Table 2 ï 3: Bratwurst-1 Summary of Drilling and Completions 

Permit Area AC/P64 

Basin Northern Browse 

Type of Well Exploration 

Water Depth (MSL) Approximately 155 m 

Commencement Timing Estimate 1 July 2019 

End of Activity Estimate 13 September 2021 

Activity Duration Estimate 45 days 

Drill Rig/AHTs MODU (semi-submersible, moored) / up to 4 AHTs vessels 

Proposed Total Depth (MDRT) Approximately 4,750 m TVDSS 

Drilling Fluids 

1067 mm 
(42ò) 

WBM drilling with seawater and pre-hydrated bentonite 
sweeps. Riserless section ï all returns to seabed. 

445 mm 
(17 İò) 

WBM drilling (bentonite/polymer based). Riserless section ï 
all returns to seabed. 

311 mm 
(12 ıò) 

WBM/SBM drilling (linear alpha olefins or Saraline 185V 
(linear and branched paraffins). Closed system (riser in 
place) with SBM recovery and cuttings discharged overboard. 

216 mm  
(8 İò) 

WBM/SBM drilling (LAO or Saraline 185V, or combination). 
Closed system with SBM recovery and cuttings discharged 
overboard. 

Volume of cuttings 
(estimate only- 
assuming 15% wash 
out for the WBM 
sections per well) 

1067 mm (42ò) ~80 m3 (WBM) 

445 mm (17 İò) ~420 m3 (WBM) 

311 mm (12 ıò) ~200 m3 (WBM or SBM) 

216 mm (8 İò) ~35 m3 (WBM or SBM) 

Base Case Total ~735 m3 (WBM or SBM) 

Contingency Siderack ~235 m3 (WBM or SBM) 

Contingency Respud (42 and 17 İò) ~500 m3 (WBM or SBM) 

Total Potential Cuttings ~1,470 m3 (WBM or SBM) 

Formation Evaluation  
Logging while drilling, Wireline logging and vertical seismic 
profiling (VSP) 

Coring Potentially, depending on results of formation evaluation 

Well Testing and Completions Potentially, depending on results of formation evaluation 

Well Suspension Potentially, depending on results of formation evaluation 

Well Abandonment Yes, by the end of AC/P64 permit period. 

 

Cement is used for conductor or casing installation during well drilling and is essential 
for well integrity. Cement is also used to provide barriers when suspending or 
abandoning wells. 

 

Formation evaluation, may include logging while drilling (LWD), wireline logging and 
VSP. These methods involve taking measurements from inside the wellbore to 
characterise the drilled formations and evaluate and quantify the presence of 
hydrocarbons in the formation surrounding the well.  

Wireline logging is the measurement of formation properties by running instruments 
down the wellbore. Different tools may be used to record (or log) information about the 
formation including whether hydrocarbons are present and the resistivity, conductivity, 
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density, mechanical properties and pressure of the formation. VSP involves firing an 
acoustic source over a 12 to 20-hour period while a receiver tool is run inside the wellbore 
to validate time ï depth conversion values used in the seismic interpretation of the 
geology surrounding the well. 

 

Following the completion of well evaluation activities, the Bratwurst-1 well will be 
abandoned as per Shell Well Abandonment Manual and the WOMP. Well abandonment 
is planned to involve installing cement plugs to form permanent barriers to the 
hydrocarbon bearing and/or geologically pressured formations and cutting the 
wellhead/casing strings below the level of the sea floor and recovering the wellhead to 
surface.  

 

In the event of hydrocarbon discovery or for operational reasons, the well may be 
suspended to either allow future re-entry for subsurface information gathering purposes 
or to re-enter and continue exploration drilling after 2019.  Should this occur, this EP will 
be reviewed, as per the EP review process and a  MOC  will be undertaken. In the event 
that significant changes arise in the MOC, this will trigger an EP resubmittion. In this 
situation, relevant stakeholders will be consulted  prior as per NOPSEMA requirements.   

Future scope may include: 

 

Well testing is the flowing of hydrocarbons from the reservoir to the rig to allow the 
assessment of reservoir properties and the collection of reservoir fluid samples. For well 
testing to be conducted, a temporary well test spread and flare booms will be installed 
on the rig. The flow stream may include gas and liquid hydrocarbons, drilling fluids, solids 
and formation water. The function of the well test spread is to separate the mud, solids 
and formation water from the produced hydrocarbons which are burned off via the flare(s) 
as there is no ability to store the produced hydrocarbons onboard the rig.   

Information on reservoir properties is derived both from well flow and shut in pressure 
responses. As such, a typical well test programme would consist of a series of flow and 
shut in periods. The well test in its entirety is unlikely to exceed 2 weeks with a combined 
flow period not exceeding 7 days. A typical well test package would be capable of 
handling up to 75 MMscf/day of gas on surface.  

 

Coring is similar to drilling, but rather than removing drilled solids from the well as 
ñcuttingsò, the formation is drilled using a hollow core head, with formation cut retained 
inside a ñcore barrelò. As coring allows whole sections of rock of up to 6-1/2ò diameter to 
be recovered, drilled cores enable a more in-depth physical characterisation and analysis 
of subsurface rock formations. 

 

Sidetracking for this activity includes sidetracking due to operational challenges or  
planned redrilling of a hole section for the purposes of subsurface evaluation.  
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Once drilling and initial formation evaluation is completed, the Bratwurst-1 well may be 
suspended to allow future evaluation as described above. Well suspension may involve 
subsurface abandomment i.e. installing sufficient permanent barriers to isolate 
formations with the potential for flow (cement), or alternatively a suspension with the 9-
7/8ò casing remaining in tact and the 9-7/8ò seal assembly remaining as a barrier. 
Complete future abandonment of Bratwurst -1 will only include removing the wellhead, 
as per NOPSEMA requirements, installing sufficient permanent barriers to isolate 
formations with the potential for flow (cement). 

 

Respudding may be required if well problems result in it being impractical to continue to 
drill in the current well location. In this situation the MODU would be moved to another 
suitable location near the original well and top-hole drilling repeated. Well problems 
requiring a respud typically occur during riserless operations, where remediation options 
are more limited. Respudding will result in an increased volume of cuttings and slightly 
increased area of impacted seabed and benthic habitat.  

 

Figure 2 - 3: Location of Brawurst-1 and respud location relative to Goree Shoal 

 

 

To mitigate the potential  losses and hole instability,  during 12 1/4ò hole drilling, a 9 7/8ò 
casing string will be installed. This is not expected to result in an increase in drill cuttings, 
nor is it expected to result in an increase in cement discharged to the seabed as neither 
the 13 5/8ò casing or the 9 7/8ò casing are cemented to the seabed.  
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A semi-submersible MODU is planned to be used for drilling. For the 2019 operation, the 
Ocean Apex has been contracted for use with mobilisation from the North West Shelf. 
The MODU is planned to be towed to the Operational Area by AHTs at a maximum speed 
of approximately 5 knots, and once on site will be moored via an anchor system. A 500 
m petroleum safety zone will be in place around the MODU for maritime safety, in 
accordance with the OPGGS Act. 

Table 2 ï 4: Specifications of a Typical Semi-submersible MODU 

Approximate size of MODU 90-100m long by 70-80m wide by 30m deep 

Mooring system 
Up to 12-point anchor system. 

Anchor spread up to 2,000m from MODU 

Accommodation Maximum capacity 200 persons 

Power generation Diesel Generators 

Bulk mud and cement 
capacity 

730.6 m3 (25,800 ft3) 

Liquid mud capacity 1,603.4 m3 (10,085 bbls) 

Base Oil 476.9 m3 (3,000 bbls) 

Brine Storage 806.7 m3 (5,074 bbls)  

Fuel capacity 1,997.5 m3 (12,564 bbls) 

Drill water capacity 1,630.3 m3 (10,254 bbls) 

Potable water capacity 177.6 m3 (1,117 bbls) 

 

It is expected approximately 2-3 vessels (depending on the size of the MODU) may be 
used to tow the MODU safely to the location of the proposed well. Once on location, 
AHTs will be used to deploy and accurately position the MODUôs anchors. At least two 
AHTs are planned to support the MODU during drilling operations and make supply runs 
to and from the supply base to service the MODU. The Marine support activities for this 
programme will be based out of Broome WA and will interface with the Port of Broome 
throughout the Bratwurst drilling campaign. There is a one-way sailing time of 
approximately 36 hours between the Port of Broome and the Operational Area.   

 

 

Aviation support and crew changes to the MODU will be conducted through Broome 
International Airport via Djarajin (if required for refuelling purposes), and then 90 mins to 
location. However, airfields at Truscott, Derby and Curtin could also be used for alternate 
landing sites if certain weather conditions exist.  

 

ROVs may be deployed from the MODU and AHTs to undertake several support tasks 
prior to and during drilling operations, such as visual surveys of the seabed before 
drilling, installing the BOP, monitoring drilling, retrieving the BOP and visual surveys of 
the seabed after drilling. ROVs may also be used to assist if an incident occurs.  
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Hydraulic control fluids are used to operate ROVs and negligible amounts may be 
released to sea during some ROV functions such as opening/closing valves.  

 

 

The Shell Commitment and Policy on HSSE & SP applies across Shell globally and is 
designed to protect people and the environment. The Shell HSSE & SP Policy is outlined 
below and is presented in Appendix C.  

Key features of the policy are: 

¶ systematic approach to HSSE & SP management designed to ensure compliance 
with the law and to achieve continuous performance improvement; 

¶ targets for improvement and measurement, appraisal and performance reporting;  

¶ requirement for contractors to manage HSSE & SP in line with this policy; and 

¶ effective engagement with neighbours and impacted communities. 

All Shellôs operations are conducted in accordance with Shellôs HSSE & SP Control 
Framework, a comprehensive corporate management framework. This Framework 
contains the HSSE and SP requirements that apply to every Shell company, contractor 
and joint venture under Shellôs operational control. It contains a simplified set of 
mandatory requirements that define high level HSSE & SP principles and expectations, 
which are documented in a set of supporting manuals. The framework covers areas 
including contractor HSSE & SP management, safety, environment, health, security and 
social performance management systems. 

The requirements of Shellôs HSSE & SP Control Framework and Shell Australia HSSE 
& SP Management System are included in the Shell Australia Business Management 
System and are included in the contractual requirements for all contractors. 

 

A broad range of legislation, conventions and other regulations apply to the Bratwurst-1 
drilling campaign and are outlined below. The specific aspects or components of the 
various requirements are referred to in later sections of this document as appropriate. 

The well is in Commonwealth marine waters and is subject to Commonwealth legislation. 
The principal acts and regulations governing petroleum operations in Commonwealth 
waters are as follows: 

¶ Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act); 

¶ Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 
(OPGGS(E) Regulations); 

¶ Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009; 

¶ Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act); and 

¶ Environment Protection and Biodiversity Conservation Regulations 2000 (EPBC 
Regulations). 

Other Commonwealth legislation of potential relevance to the proposed activity includes: 

¶ Environment Protection (Sea Dumping) Act 1981; 

¶ Protection of the Sea (Prevention of Pollution from Ships) Act 1983; 

¶ Australian Maritime Safety Authority Act 1990; 
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¶ Biosecurity Act 2015 and associated regulations ï Australian ballast water 
management requirements; 

¶ Navigation Act 2012; and 

¶ Australian Maritime Safety Authority Act 1990. 

The principal international agreement governing petroleum operations in both State and 
Commonwealth waters is the United Nations Convention on the Law of the Sea, 1982 
(UNCLOS). Australia is also a signatory to several international conventions of potential 
relevance to the activity, including: 

¶ The International Convention for the Prevention of Pollution from Ships 1973, as 
modified by the Protocol of 1978 (MARPOL 73/78); 

¶ The Convention on Wetlands of International Importance (Ramsar 1975); 

¶ The Convention on the Conservation of Migratory Species of Wild Animals (Bonn 
Convention) 1979; 

¶ The International Convention on Oil Pollution Preparedness, Response and Co-
operation 1990 (OPRC 90); 

¶ International Convention for the Safety of Life at Sea (SOLAS); 

¶ The Protocol to International Convention on the Prevention of Marine Pollution by 
Dumping of Waste and Other Matter 1972 (London Dumping Convention); 

¶ The Convention for the Control of Trans-Boundary Movements of Hazardous Wastes 
and their Disposal 1989 (Basel Convention); 

¶ Convention on the International Regulations for Preventing Collisions at Sea, 1972 
(COLREGS); 

¶ The Japan Australia Migratory Birds Agreement (JAMBA); 

¶ The Republic of Korea Migratory Birds Agreement (ROKAMBA); 

¶ The China Australia Migratory Birds Agreement (CAMBA); and 

¶ United Nations Framework Convention on Climate Change. 

Guidance documents relevant to this EP include:  

¶ National Biofouling Management Guidance for the Petroleum Production and 
Exploration Industry 2009; 

¶ Australian National Guidelines for Whale and Dolphin Watching 2017; and 

¶ Australian Quarantine and Inspection Service Australian Ballast Water Management 
Requirements. 
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This section describes the key physical, biological, socio-economic and cultural 
characteristics of the existing environment that may be affected (EMBA) by the 
Bratwurst-1 drilling campaign, both from planned activities and unplanned events. The 
Operational Area defines the exposure zone for potential impacts predicted from planned 
activities, while the EMBA defines the exposure zone for risks and potential impacts from 
credible unplanned events.  

The EMBA has been derived using the maximum extent of the exposure zone thresholds 
(Table 5 - 32) for hydrocarbons released to the marine environment in the event of the 
maximum credible loss of well containment spill scenario (Section 5.6.4.2). It is 
important to note that impacts are not expected to occur within the entire EMBA (Refer 
to Section 5.6.4.1 for a discussion on stochastic modelling).  

This approach has facilitated the conservative assessment of all environmental values 
and sensitivities that could potentially be affected by the Bratwurst-1 drilling campaign 
and has formed the basis of the EPBC Protected Matters search to identify listed 
threatened and/or migratory species which may occur within the area. Therefore, the 
description of the environment describes the environmental values and sensitivities, 
including all Matters of National Environmental Significance (MNES) as defined under 
the Commonwealth EPBC Act, within two areas: 

¶ the Operational Area, which consists of the approximate well location (given this was 
determined prior to confirmation of the well location) and a 2,000 m buffer around 
this area (as defined in Section 2.1.3); and 

¶ the EMBA, which comprises an area approximately 3,300 km west of the Operational 
Area (to account for spills that may occur during winter months), 1,400 km east of 
the Operational Area (spills during transitional months), 1,100 km north of the 
Operational Area (spills during summer months), and south of the Operational Area 
to parts of the Western Australian and Northern Territory coastline (all seasons) 
(Refer to Table 5 - 33 and Appendix B for a summary of sensitive receptors that 
could be impacted in the event of a loss of containment spill).  

The description provided in this section has informed a detailed evaluation of all impacts 
and risks associated with the project for the project, as presented in Section 5. 

 

 

The Browse Basin and Timor Sea region experience a tropical climate with two distinct 
monsoonal seasons, a winter or ñdryò season from April to September and a summer or 
ñwetò season from October to March (RPS 2017). This is a result of the two major 
atmospheric pressure systems of the region; a subtropical ridge of high pressure cells 
(highs or anticyclones) and a broad tropical low pressure (LP) region (the monsoon 
trough or inter-tropical convergence zone) (RPS 2017). The southeast trade winds 
originating over the mainland provide a steady easterly air flow to the region in the dry 
season. The monsoon trough is characterised by the reversal of these winds and brings 
high rainfall when it is near or over the mainland (RPS 2017).  

Observations from the RPS (2017) metocean study, which comprised collection of 12 
months of data in the offshore operational area, noted that air temperatures remained 
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relatively stable, with mean monthly temperatures ranging between 27°C in August and 
30°C in December (RPS 2017). 

 

The oceanography of the Operational Area and the wider region is influenced by large 
scale ocean currents, monsoonal seasonality in wind and wave action, as well as storm 
and tropical cyclone events. The Operational Area is located within the North West 
Marine Region (NWMR), as defined by the Commonwealth Department of the 
Environment and Energy (DoEE), which experiences semi-diurnal tides. Tides (up to 5m) 
have been shown to strongly influence regional currents in the NWMR due to their large 
tidal range (Brewer et al. 2007; Ivey et al. 2016; RPS 2017). Notably, tidal amplitudes 
seem to be retained at large distances offshore and travel initially in a north-east direction 
in the deeper waters of the region (RPS 2017).  

The Indonesian Throughflow (ITF) and Holloway surface currents are the predominant 
currents affecting the North West Shelf (NWS) from February through to June. The 
Holloway current is the prevailing seasonal current, travelling south-west along the north 
West Australian coast in winter and north-east in summer (Brewer et al. 2007). During 
this period the ITF produces flows of warm, low-salinity water onto the NWS (Shell 2014). 
The reversal of these currents caused by strong south-westerly winds at other times of 
the year may cause anti-clockwise circulation and a northward movement of water and 
upwellings of cold water onto the NWS (Department of Environment, Water, Heritage 
and the Arts (DEWHA) 2008a).  

The NWMR is an area of high cyclone activity (Brewer et al. 2007). Tropical cyclones 
typically form in the Timor and Arafura Sea areas during an active monsoonal trough and 
are associated with torrential downpours and potentially destructive winds. While tropical 
cyclones commonly form during the summer season (October to March), they may also 
occur within transitional seasons. The average tropical cyclone frequency for the Timor 
and Arafura Seas region is one cyclone per year with cyclones most commonly occurring 
between November and April (Bureau of Meteorology (BoM) 2018c).  

 

Water depths at the Operational Area range between approximately 140 m and 200 m 
(Figure 4 ï 1). A survey to characterise the benthic habitat and map bathymetry and 
seabed characteristics was undertaken for the Crux project in 2017 (Fugro 2017a). The 
survey area was approximately 2 km southeast of the Operational Area and found the 
seabed to be generally relatively flat with a gentle gradient falling from the north-east 
toward the deeper south-west (Figure 4 ï 1). Seabed morphology was typically smooth 
and absent of hard substrates, with predominantly sandy sediments observed (Fugro 
2017a).  

Gravelly sand with hard substrate and a large outcropping reef area was identified in the 
shallower north-eastern zone of the survey area (approximately 5 km east of the 
Operational Area). The outcropping reef structure is thought to be similar in origin to the 
many other shoals in the wider region of the Browse Basin, however lies at an 
approximate depth of 80 m (Fugro 2017a). Other seabed features observed across the 
surveyed area included clusters of pockmarks, sand waves, megaripples and some 
anchor drag scars (Fugro 2017a). 

There are a number of Shoals proximal to the Operational Area with the closest being 
Goeree Shoal, with itôs 20 m depth plateau located approximately 1.4 km northwest of 
the Operational Area and 8 km from the Bratwurst-1 well location). Water depths 
surrounding Goeree Shoal reach 100 m at a distance of 80 m from the Operational Area 
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and, given this, this the sensitive feature is not considered to overlap the Operational 
Area.  

Seabed within the Operational Area is expected to be relatively flat and comprise of 
mainly soft sediments with little, if any, available hard substrate. A description of Goeree 
Shoal and other shoals in proximity to the Operational Area, as well as offshore reefs 
and islands is presented in Section 4.3.2 and 4.3.3. 

 

Figure 4 ï 1: Bathymetry within and in proximity to the Operational Area (see Figure 4-2 for a more 
accurate depiction of the proximity of the Operational Area to Goeree Shoal) 

 

Two separate surveys have been recently conducted by Shell Australia to assess water 
quality within the Browse Basin as part of the Crux project. The surveys sampled 24 sites 
within the Crux retention lease (AC/RL9) in April/May 2016 and October/November 2016 
to reflect seasonality (AECOM 2016, 2017). The Operational Area is directly to the 
northwest of the Crux retention lease, with it expanding into the far northwest corner of 
the lease by approximately 150 m. The closest sampled site to the Operational Area is 
the northwest reference site (<1 km from the Operational Area), and all sites are <20 km 
from the Operational Area. Given this and that the water depth and general 
environmental conditions are similar within the Operational Area as in the Crux retention 
lease area, data collected as part of this survey is considered applicable to the Bratwurst-
1 drilling campaign. 

In summary, the surveys reported that water quality was of high quality (AECOM 2016, 
2017). Temperature, salinity, pH and dissolved oxygen (DO) showed minor seasonal 
variation, however, overall measurements were relatively consistent across all sites and 
well within expected ranges when compared to previous studies in the region, such as 
Prelude (Shell 2009), Ichthys (INPEX 2010) and Barossa (ConocoPhillips 2018). Surface 
temperatures (in the shallow profile up to 10 m depth) ranged between approximately 
30°C to 31 °C for both surveys (AECOM 2016, 2017).  



 
Shell Australia Pty Ltd Version: 1 

Bratwurst Environment Plan 22/05/2019 

 

Document No: HSE_GEN_015411   Restricted Page 21 

ñCopy No 01ò is always electronic: all printed copies of ñCopy No 01ò are to be considered uncontrolled. 

 

Average surface salinities (0 m ï 10 m) were recorded between 34 ï 35 Practical Salinity 
Unit (PSU). Salinity was generally slightly lower near the seabed when compared to the 
surface waters. Turbidity was consistently low throughout the water column (< 1 NTU), 
which can be expected for offshore marine environments. Nutrient concentrations, 
including nitrite and nitrate, total nitrogen and total phosphorus, were consistently low 
across sites for both surveys, as were levels of photosynthetic pigments indicating little 
seasonal variation in these properties and no obvious nutrient loads.  

 

In addition to the water quality surveys discussed in Section 4.2.4, Shell also assessed 
sediment quality during the October/November 2016 survey (AECOM 2017). The survey 
sampled 20 sites within the Crux retention lease. Three of these samples, northwest 
reference sites 1-3, are <1 km from the Operational Area and all sites <20 km from the 
Operational Area.   

Concentrations of metals, hydrocarbons and radionucleotides were generally consistent 
across all sites, indicating no obvious existing anthropogenic impacts on sediment quality 
in the area. Across the Crux retention lease, sediment samples were typically 
characterised by medium to fine sands with variable amounts of silt and clay (5 to 42%). 
Particle Size Distribution (PSD) was variable across sites, with an expected higher 
percentage of fine sediments found at sites in deeper waters. Given that the depth of the 
Crux retention lease is shallower than that of the Operational Area (90 ï 180 m versus 
140 ï 200 m in the Operational Area), The Operational Area is expected to be more 
similar to these deeper sites (i.e. comprise mainly fine sediments).  

 

No specific information concerning air quality in the Operational Area is available. 
However, the location is approximately 190 km from the Kimberley coastline, which itself 
is a remote and unindustrialised area. Therefore, the air quality is unlikely to be subject 
to significant anthropogenic effects. Commercial shipping is likely to represent the main 
source of localised and temporary reductions in air quality. Production facilities in the 
broader region, such as the Montara FPSO facility (approximately 22 km northeast of 
the Operational Area), and the Prelude and Ichthys projects, are also expected to 
incrementally influence local and regional air quality. 

 

 

Seafloor communities in offshore deeper waters, such as those found within the 
Operational Area, are generally expected to be less abundant and diverse than shallower 
coastal areas. Notably, the absence of hard substrate at depth in areas of soft sediment 
is also considered a limiting factor for the recruitment of epifaunal benthic communities 
(Shell 2009).  

Camera observation and benthic grab surveys for benthic fauna and community 
characterisation were undertaken near the Operational Area within the Crux retention 
lease by Fugro (2017a) and AECOM (2017) (see Section 4.2.3 to 4.2.5 for context of 
Crux retention least to the Operational Area). The towed video and camera survey was 
conducted in April/May, recording benthic communities along 10 transects. Grab 
sampling sites for the sediment benthic fauna analysis by AECOM (2017) were the same 
sites as for the sediment quality assessment summarised in Section 4.2.5. All sites are 
within 5 km of the Operational Area and similar depths. Given this and the similar depth 
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profile within these two areas, benthic communities within the Operational Area are 
expected to be broadly the same as observed during these surveys. 

In summary, the benthic surveys observed a very low fauna abundance (AECOM 2017). 
The dominant phyla were Annelida, Mollusca, Porifera and Arthropoda, as expected for 
the region. The amount of hard substrate present at each site appeared to have the 
greatest effect on the composition of the benthic community present (Fugro 2017a). 
Overall epifaunal abundance was low with some habitats having little to no visible fauna. 
Most habitats had low faunal abundance with a few characterising taxa. There were no 
evident spatial trends in benthic infauna based on sediment physicochemical attributes.  

 

There are a large number of shoals and banks within the Browse Basin and open 
offshore waters off northern Australia that have recognised biodiversity habitat value.  

Shoals and banks are known to support highly diverse tropical communities and are 
generally similar in terms of seabed habitats, sediments, and biota; as are the drivers 
behind the species composition, diversity and abundance. Shoals/banks support many 
of the same species found on emergent reef systems of the Indo West Pacific region 
such as Ashmore Reef, Cartier Island, Seringapatam Reef and Scott Reef (Heyward et 
al. 2017b). This indicates a high level of ecological connectivity among the reef systems 
and between the shoals/banks.  

While the benthic communities on each shoal/bank reveal a degree of connectivity, it is 
acknowledged that they may vary in the abundance and diversity of dominant benthic 
species, with subsets of species featuring more prominently on some than others 
(Heyward et al. 2017b). This variability may reflect different disturbance events (e.g. 
cyclones, storm damage and coral bleaching) and recruitment histories, as well as 
potentially different ecosystem trajectories (Heyward et al. 2017b).  

The closest shoal to the Operational Area is Goeree Shoal. Distances from the 
Operational Area and Bratwurst-1 well location to the relevant depth contours associated 
with the shoal include: 

¶ 20 m depth plateau, located 1.4 km from the Operational Area and 8 km from the 
Bratwurst-1 well location; 30 m depth contour, located 480 m from the Operational 
Area and 7.4 km from the Bratwurst-1 well location; 

¶ 50 m depth contour, located 220 m from the Operational Area and 6.4 km from the 
Bratwurst-1 well location; and 

¶ 100 m depth contour (deepest contour associated with this shoal feature), located  
80 m from the Operational Area and 6.9 km from the Bratwurst-1 well location. 

Additional shoals in proximity to the Operational Area include (Figure 4 ï 2): 

¶ Vulcan Shoal ï located approximately 12 km northwest of the Operational Area; 

¶ Eugene McDermott Shoals ï located approximately 23 km southeast of the 
Operational Area; 

¶ Barracouta Shoals ï located approximately 50 km northwest of the Operational Area; 
and 

¶ Heywood Shoals ï located approximately 65 km northwest of the Operational Area. 

These shoals typically range in depth from approximately 16 m ï 50 m below sea level 
and have steep sides which rise to plateau-like tops (Heyward et al. 2012; Heyward et 
al. 2017b). Eugene McDermott Shoal has the deepest plateau ranging from 
approximately 19 m to 60 m depth. The size of the shoalsô plateaus ranges from small 
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areas of < 3 km2 (Goeree Shoal) up to approximately 32 km2 (Heywood Shoal) (Heyward 
et al. 2012).  

In summary, the benthic communities across shoals in proximity to the Operational Area 
have been found to be typical of shallow tropical reef systems in the region, with many 
coral and algae species shared between the shoals and the emergent coral reefs 
(Heyward et al. 2012).  
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Figure 4 ï 2: Shoals and Banks, and Offshore Islands / Reefs in proximity to the Operational Area










































































































































































































































































































































































































































































































































































































































