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Rev Rev Date Amendment 
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Definitions 
The following terms as used within this environment plan have definitions used in the Offshore Petroleum 
and Greenhouse Gas Storage (Environment) Regulations 2023: 

Activity (a) a petroleum activity; or (b) a greenhouse gas activity; and includes, where the context permits, a 
reference to a proposed activity or any stage of an activity. 

Control measure means a system, an item of equipment, a person or a procedure, that is used as a basis for 
managing environmental impacts and risks of an activity. 

Environment means: 

(a) ecosystems and their constituent parts, including people and communities; and 

(b) natural and physical resources; and 

(c) the qualities and characteristics of locations, places and areas; and 

(d) the heritage value of places; 

and includes the social, economic and cultural features of the matters mentioned in paragraphs (a), (b), (c) 
and (d). 

Environmental impact, of an activity, means any change to the environment, whether adverse or beneficial, 
that wholly or partially results from the activity. 

Environmental management system for an activity, includes the responsibilities, practices, processes and 
resources used to manage the environmental aspects of the activity. 

Environment Minister means the Minister administering section 1 of the EPBC Act. 

Environmental performance means the performance of a titleholder in relation to the environmental 
performance outcomes and environmental performance standards mentioned in an environment plan. 

Environmental performance outcome for an activity, means a measurable level of performance required for 
the management of environmental aspects of the activity to ensure that environmental impacts and risks of 
the activity will be of an acceptable level. 

Environmental performance standard means a statement of the performance required of a control measure. 

Environment plan for an activity, means a plan that is submitted to NOPSEMA under section 26. 

Environment plan acceptance criteria has the meaning given by section 34. 

EPBC Act means the Environment Protection and Biodiversity Conservation Act 1999. 

Facility includes a structure or installation of any kind. 

Petroleum activity means operations or works in an offshore area undertaken for the purpose of: (a) 
exercising a right conferred on a petroleum titleholder under the Act by a petroleum title; or(b) discharging 
an obligation imposed on a petroleum titleholder by the Act or a legislative instrument under the Act. 

Petroleum titleholder means any of the following: (a) a petroleum exploration permittee; (b) a petroleum 
retention lessee; (c) a petroleum production licensee; (d) a pipeline licensee; (e) an infrastructure licensee; 
(f) the registered holder of a petroleum access authority; (g) the registered holder of a petroleum special 
prospecting authority; (h) the holder of a petroleum scientific investigation consent. 
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Term Definition 
Facility Central Production and Processing Complex (CPP)) to the beach valve at the 
shore crossing at Wickham Point, near Darwin. 

PLONOR Pose Little or No Risk to the Environment 

PLR pig launcher/receiver 

PMP Pipeline Management Plan 

PMST Protected Matters Search Tool 

PNEC predicted no effect concentration 

PSZ petroleum safety zone 

PTS permanent threshold shift 

RBI risk-based inspection 

ROV remotely operated vehicle 

Santos Santos NA Darwin Pipeline Pty Ltd 

SEL sound exposure level 

SMPEP shipboard marine pollution emergency plan 

SOLAS Safety of life at sea 

SOPEP shipboard oil pollution emergency plan 

SOX sulphur oxides 

SPL sound pressure level 

SSD species sensitivity distribution 

SSIV subsea isolation valve 

SSS sidescan sonar 

STCW International Convention on Standards of Training, Certification and Watchkeeping for 
Seafarers 

TEC Threatened ecological community 

the treaty Treaty Between Australia and the Democratic Republic of Timor-Leste Establishing 
Their Maritime Boundaries in the Timor Sea 

TTS temporary threshold shift 

USBL ultra short baseline 

UV ultraviolet light 

UXO unexploded ordnance 

VOCs Volatile Organic Compounds 

WAF water accommodated fraction 

WET whole of effluent toxicity 

Units of Measurement 
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Figure 2-1: Pipeline location and Operational Area 
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overall Asset Integrity and Process Safety Management System. The PIMP applies to all modes and phases 
of the Pipeline. 

2.3 Operations phase 

2.3.1 Pipeline parameters 
The Pipeline transports dry natural gas from the Bayu-Undan Field to the DLNG Plant located at Wickham 
Point, Darwin. The typical operating parameters of the Pipeline are presented in Table 2-3. A significant 
pressure drop due to internal friction will occur as the gas transits towards the DLNG Plant. The Pipeline is 
operated continuously under normal circumstances.  

Table 2-3: Typical parameters for the Pipeline 

Item Value 

Hydrocarbon Dry natural gas 

Pipeline Operating Flow rate (MMscfd) 650 

Maximum Operating Inlet Pressure (barg) 194 

Pipeline design pressure (barg) 198 

Pipeline Operating Inlet Pressure (barg) 160 

Pipeline Outlet Pressure (at beach with no line pack) (barg) 52 

Pipeline Operating Inlet Temperature (°C) 64 

Lowest operating pressure (barg) defined in Safety Case 10 

2.3.2 Gas composition and monitoring 
The Pipeline inventory consists primarily of dry natural gas with a very small fraction of residual liquid 
hydrocarbons (average 0.051%), approximately 79% methane (CH4), 6% carbon dioxide (CO2), 0.004% 
hydrogen sulphide (H2S) and 10% volatile organic compounds (VOCs) (Table 2-4). 

For normal operations, the composition and pressure of the export gas at the Pipeline inlet, is continuously 
monitored online at one of two gas metering skids on the Compression, Utilities and Quarters Platform 
located in the Bayu-Undan Field in Timor-Leste waters. A second gas metering point is provided at the 
Pipeline outlet before the gas enters the DLNG Plant. Data from the Pipeline inlet and outlet gas metering 
stations are fed to the dedicated pipeline leak detection system. 

Table 2-4: Typical gas composition 

Component Average Mole Percentage 

Methane 79.930 

Ethane 8.256 

Carbon dioxide 6.116 

Nitrogen 3.866 

Propane 1.575 

Iso-butane 0.125 
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ends with a dry production gas inventory stored at pressures within the parameters of Table 2-3. The Pipeline 
pressures during preservation are typically lower than during normal operating modes. 

The Pipeline will be maintained consistent with the specifications in the Bayu-Undan Export Pipeline Safety 
Case (BU/HSE/MAN/010) and the PIMP. 

When the pipeline reaches the minimum required pressure to supply gas for power generation it will be 
stopped and the SSIV will be de-energised allowing it to swing closed. Pressure monitoring will be available 
at the DPP platform (via pressure monitoring inboard of the LVO bypass arrangement). Pipeline pressure 
loss/leaks will result in the opening of the SSIV (as the flapper valve will lift as the Pipeline pressure decreases) 
allowing the topsides pressure sensor to detect the event. When the pressure is below the pressure set point 
an alarm will be raised at the CPP. 

The Pipeline is expected to be in preservation phase until it is repurposed or decommissioned. Further details 
on the future uses of the Pipeline, and the planning involved, is described in Section 2.6. 

Prior to the next activity, the pressure in the Pipeline may need to be reduced by venting/flaring at BU DPP 
or DLNG. Flaring is out of scope of this EP. 

IMMR activities may occur throughout all phases of the Pipeline, including preservation (Section 2.5). 

2.5 Inspection, Maintenance, Monitoring and Repair Activities 

2.5.1 Inspection methods 
Inspection of the Pipeline at any phase of its life will be conducted in accordance with a risk-based inspection 
(RBI) schedule (Table 2-5), as described in the PIMP.  

Inspections of the Pipeline will generally involve a vessel travelling along the route of the Pipeline using towed 
acoustic instruments, or using autonomous underwater vehicles (AUVs), or may involve using an ROV 
connected to the vessel via an umbilical, which is launched and recovered from the vessel. Pigging may be 
conducted. Events such as cyclones and known dropped/dragged objects that could affect the Pipeline may 
also trigger inspections. 

2.5.1.1 In-line inspection 

Internal inspection of the Pipeline is performed using an in-line inspection tool (intelligent pig) equipped with 
Magnetic Flux Leakage (MFL) measurement technology (or other alternative technology) capable of 
measuring the Pipeline wall thickness and detecting significant anomalies. This tool is used to inspect the 
Pipeline by pushing pigs between the DPP platform and the DLNG. Bi-directional cleaning/gauging pigs are 
used as part of the ILI campaign, prior to sending intelligent pigs. 

2.5.1.2 Acoustic survey 

Surveys of the Pipeline may be undertaken using equipment such as a sidescan sonar (SSS) or multibeam 
echo sounder (MBES) via a tow fish platform, via autonomous underwater vehicle (AUV), via ROV or mounted 
on the vessel.  

2.5.1.3 External inspection 

External inspections of the Pipeline may be undertaken, typically using an ROV. Visual inspections can be 
used to confirm the results of other inspection methods, and aid in the planning of maintenance and repair 
activities. 
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Close external inspection of the Pipeline system may be undertaken by divers. However, due to the relative 
complexity (based on health and safety risk) and cost of implementing diving operations in comparison with 
alternative methods (e.g., ROV), other inspection methods are preferred. Divers have not been used to 
inspect the Pipeline to date. 

2.5.1.4 Trailing wire 

For sections of the Pipeline are not visible due to trenching and / or cover from protective rock berms (refer 
to Section 2.2.1), inspections of the Pipeline may be undertaken using a cathodic protection trailing wire 
(CPTW) survey. Trailing wire surveys involve running a wire over the Pipeline, only in the shallow water 
section that is not accessible by the main (larger) inspection approach (ROV/AUV/vessel). A small reference 
cell is also deployed into the water. 

2.5.1.5 Inspection and monitoring intervals  

After Pipeline installation, baseline inspections were performed in accordance with DNV OS-F101 Submarine 
Pipeline Systems. Inspections were initially performed at annual intervals following Pipeline commissioning. 
However, since no noticeable degradation was evident, future inspection intervals follow an RBI schedule as 
defined in Table 2-5. The RBI schedule is determined using the methods outlined in the PIMP. 

The nominal internal inspection interval for the Pipeline was initially determined to be five years. The Pipeline 
has been inspected twice by In-line Inspection (ILI) (2009 & 2014). The inspections in 2009 & 2014 reported 
no evidence of active internal corrosion. Based on the ILI reports from the specialist vendor Rosen, and a 
detailed assessment by DNVGL, the internal inspection intervals have been moved to 10 years. The primary 
barrier against internal corrosion is the dehydration of the export gas, and the continuous monitoring of the 
quality of the gas entering the Pipeline. 

Historically, the nominal external inspection interval has been three years, although a four-year period was 
determined between 2010 and 2014. There have been a total of six external inspection surveys to assess free 
spans, buckles, cathodic protection and external corrosion, and any potential third- party impacts. Based on 
the 2017 survey report no new critical spans were identified and span rectifications were performed where 
future span growth was predicted to exceed the limits over the next five years. The CP survey results validated 
the CP system as functioning and providing adequate external corrosion protection to the Pipeline. The 
lateral buckles between KP0-7 were also confirmed to be stable. Based on the above, the external inspection 
intervals have been extended to five years.  

Table 2-5: Pipeline Risk Based Inspection program 

Hazard Register Internal / 
External / 
CP 

Risk 
Ranking 

Inspection 
Nominal 
Frequency 
(yrs) 

Inspection 
Method 

Inspection 
Platform 

Excessive free spans 
resulting in movement 
and overstressing or 
fatigue 

External Medium +  5Y +  SSS  
+  MBES 
+  GVI 

+  Tow Fish / 
AUV  

+  ROV 

Excessive marine growth External Medium +  5Y +  GVI  
+  CVI 

+  ROV 
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2.7.6 Environment plans 
Decommissioning 

Prior to the execution of decommissioning activities, Santos will need an EP accepted by NOPSEMA. The EP 
will outline the offshore activities for decommissioning the Pipeline from the SSIV to the onshore beach valve 
to achieve the proposed end-states of Table 2-14. The EP will describe the proposed end state, execution 
activities, and section 270 requirements for the Pipeline decommissioning. Santos may submit an EP for 
Pipeline decommissioning in approximately 2025. 

Cleaning 

As part of planning for decommissioning, Santos has investigated potential internal cleaning options for the 
Pipeline. The cleaning process may involve techniques such as using a pig train to push chemical slugs through 
the Pipeline from the BU field to DLNG, although the scope is yet to be confirmed. Prior to the execution of 
cleaning activities, Santos will need an EP accepted by NOPSEMA. Santos may submit an EP for Pipeline 
internal cleaning in approximately 2025, which is likely to be a separate EP to the decommissioning EP. 

2.7.7 Studies 
Various technical and environmental studies to inform decommissioning have been completed as 
summarised in Table 2-15. Note the year provided in the table is typically when the study was finalised.  

Table 2-15: Studies completed 

Category Year  Scope / Purpose Findings 

Pipeline 
Degradation 

   

Degradation 2021 
and 
2024 

An evaluation of the degradation 
timeline for the Pipeline based on in-
situ decommissioning. 

Corrosion of the pipeline steel is 
the primary process of the 
degradation. 

Contaminants    

Contaminant 
characterisation  

2018 Radiological monitoring, analysis of the 
radiological contaminants present. 

The radiological exposure 
conditions prior to opening any 
vessels, equipment or pipework 
were very low. 

Contaminant 
dispersion in 
water 

2020 To determine the potential distances 
for contaminants in solution to meet 
required dilutions. 

The mixing is very localised. 

Compliance with 
best practice 
requirements for 
radiation 
protection and 
safety. 

2020 Pipeline decommissioning assessed 
against guidance and international best 
practice for radiation protection.  

An adequate level of evidence 
to demonstrate that leaving the 
pipeline it in situ will not have a 
radiological health impact on 
biodiversity of non-human 
biota. 

Characterisation 
of Pipeline scale 

2020 A detailed elemental analysis of scale 
removed from the Bayu-Undan 
platform. 

The main difference between 
the samples is the water/ 
hydrocarbon content. 
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Category Year  Scope / Purpose Findings 
the requirements of the Bayu-Undan 
decommissioning program. 

decommissioning studies and 
further design work. 

Decommissioning 
options 
evaluation 

2019 This report provides a desktop 
overview of environmental and societal 
features and characteristics  

The selection of environmental 
and societal sub-criteria for the 
comparative assessment of 
decommissioning options are 
presented in the report. 

Decommissioning 
options 
evaluation  

2020 Evaluate options for decommissioning 
the Pipeline, with respect to removal or 
alternative strategies and methods for 
recommended strategies. 

Commonwealth waters: Leave 
in-situ strategy.  
Timor-Leste offshore waters: 
Full removal and disposal 
onshore. 

Removal and 
disposal options  

2023-
2024 

To investigate feasible recovery and 
disposal options for the Pipeline.  

Section 2.7.5. 

In addition to the studies already completed, several studies are ongoing, as per Table 2-16. 

Table 2-16: Current or planned studies 

Sub-Category Date Scope / Purpose 

Pipeline coatings 
dispersion and 
impacts 

Completion 
scheduled for Q3 
2024. 

Particle dispersion modelling and an assessment of 
potential impacts. 

Ecological fate Completion 
scheduled for 
2024. 

Research into the ecological fate from offshore 
infrastructure (such as pipelines). 

Environmental 
sampling, if 
required 

Potentially 
during 2024-
2027.  

To obtain sediment and environmental samples from the 
Operational Area, if required. 

2.7.8 Maintaining property to enable decommissioning 
As per the NOPSEMA Policy N-00500-PL1903 A720369 (Section 572 Maintenance and removal of property), 
when planning for any alternative arrangement to removal of property etc. a titleholder must continue to 
maintain property etc. in good condition and repair so that it can be removed, until alternative arrangements 
are accepted by NOPSEMA. 

During both the Operation and Preservation phases, Santos will ensure through IMMR and integrity 
management activities (as described in Section 2.5) that all property is maintained in a state that ensures it 
can be removed safely at the end of its life, or an alternate end state agreed.  

A Pipeline Integrity Management Plan (PIMP) is implemented throughout the operations and preservation 
phases. The PIMP describes how the Pipeline is managed during routine and non-routine operations including 
Pipeline inspection, maintenance and repair activities. It also covers emergency situations. These measures 
are intended to ensure integrity of the Pipelines and ensure that risks to personnel and the environment are 
as low as reasonably practicable (ALARP). 
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Figure 3-1: EMBA 
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Figure 3-2: IMCRA provincial bioregions within the EMBA and Operational Area 
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3.2.3 Benthic habitats 
The Pipeline is located in 55 m to 120 m water depths on the outer half of the Sahul Shelf where the seabed 
is relatively flat. The seabed slope falls away steeply about 100 km to the north north-west (i.e., outside the 
EMBA). It slopes down the continental slope to the Timor Trough, where maximum depths are in excess of 
3,000 m. 

The seabed within the vicinity of the Pipeline in Timor-Leste waters is predominantly flat and featureless with 
depths ranging from 75 to 110 m (URS 2015). Water depths within the Operational Area in Timor-Leste 
waters, range from 70 to 90 m. The closest sensitive feature and shallow habitat to the offshore Pipeline is 
the Big Bank Shoals, which are located on the boundary of the EMBA, approximately 65 km north-west of the 
Pipeline. A number of surveys (URS, 2013; URS, 2015; URS 2015) have been undertaken around the Bayu-
Undan Facility and Pipeline within Timor-Leste waters, and have found: 

+  Benthic habitats are generally consistent across the Operational Area within Timor-Leste waters and 
comprise predominantly bare soft sediment habitats with varying amounts of bioturbation; 

+  Hard substrate habitat is isolated to rocky outcrops in some parts and supports a low to medium cover of 
filter feeder (and soft coral colonies) made up of species that are generally well represented throughout 
the wider region; and 

+  Infauna communities have been consistently dominated by the same phyla (Annelida, Sipunculida, 
Arthropoda and Mollusca), both between sites and over time. 

From the north-western end (within Commonwealth waters of the Oceanic Shoals bioregion), the 
Operational Area initially descends a slope from 60 to 100 m before reaching a maximum water depth of 
134 m. The seafloor then remains relatively flat at a depth of approximately 100 m before following a general 
shallowing trend to 60 m over the last 30 km (Bonaparte Gulf bioregion). Within the Anson-Beagle bioregion 
(NT coastal waters) the Operational Area lies on the continental shelf, in water depths of typically less than 
30 m to its termination in Darwin Harbour. 

Topography of the Northwest Shelf Transition is considered relatively complex and comprises a diversity of 
features including coastal areas, the shelf and basins within the Joseph Bonaparte Gulf and the banks/shoals, 
terraces and reefs within the Van Diemen Rise and Sahul Shelf (DEWHA, 2008b). Many of these features lie 
in Commonwealth waters within the Oceanic Shoals bioregion. The Bonaparte Basin includes limestone 
pinnacles which can extend tens of kilometres and reach 50 m in height into the euphotic zone (DEWHA, 
2008b). These distinct features have been designated as a KEF, as they are likely supporting a high diversity 
of marine species. The KEF is defined as isolated pinnacles throughout mainly the Oceanic Shoals bioregion 
of the Northwest Shelf Transition and has been separated into a north and north-west KEF. A number of 
these pinnacles overlap the EMBA; however, the vast majority lie beyond the Operational Area. In addition 
to these features, five shoals/banks overlap the EMBA within Commonwealth waters, including The Boxers, 
Newby Shoal, Flat Top Bank, Afghan Shoal, and Shepparton Shoal; however, none overlap the Operational 
Area. 

RPS was engaged to conduct a baseline environmental survey for the Santos Darwin Pipeline Duplication 
(DPD) project, which is a planned pipeline adjacent to the BU Pipeline from approximately KP380 to DLNG. 
The survey included water quality, sediment quality and benthic habitat and communities' assessments of 
the planned pipeline from KP380 to DLNG using a subsea video system and van Veen grab (RPS 2021b). The 
survey found silty/clay habitat, with shelly sand and very spare biota (soft corals and crinoids) along the 
majority of the offshore portion of the pipeline.  

Two geophysical surveys were also taken over the planned DPD route which includes the KP380 location 
(Fugro 2016 and DOF, 2018). Each of these consisted of multi beam echo sounder, side scan sonar and sub 





7710-057-EIS-0001   

 

Santos Ltd  |  Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 61
 

and the offshore development area. The regional habitat model was also subject to testing of random data 
points to assess the predictive accuracy (as per methods outlined in Radford and Puotinen, 2016) which 
demonstrated that 10 benthic habitat classes were successfully modelled and mapped with a total accuracy 
of 82.97%. With any modelling, consideration must be given to any limitations. The following points have 
been identified by AIMS to be considered with this benthic model: 

+  The distribution of training data across the area of interest can affect the quality of the model and model 
quality may be lower in areas far from testing and training data points; 

+  The spatial scale of at which the habitat classes can be modelled, i.e., broader scale vs finer scale 
bathymetry data, can affect what features are identified and the implications of this need to be kept in 
mind, e.g., the relative proportion of the different habitat types predicted to be present may vary and 
could influence the impact assessment; and 

+  When considering the accuracy of the model to predict the presence/absence of individual habitat classes, 
it is important to not only consider absolute accuracy, but also consider how the model misclassifies 
different classes and how this may affect decisions and conclusions that can be made (Radford and 
Puotinen, 2016). 

The presence of marine, coastal and terrestrial habitats within the Operational Area and EMBA are presented 
in Figure 3-3 using the modelled benthic habitat data and listed in Table 3-3, and a detailed description of 
these habitats with reference to the IMCRA provincial bioregions is provided in APPENDIX D.  
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Figure 3-3: Benthic habitat within the Operational Area and EMBA in Commonwealth waters 
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Figure 3-4: Protected areas within and near the EMBA and Operational Area 
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Figure 3-5: Key ecological features within and near the EMBA and Operational Area 
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Figure 3-6: BIAs for EPBC Act protected cetaceans within the vicinity of the EMBA and Operational Area 
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Figure 3-7: BIAs for EPBC Act protected seabirds within the vicinity of the EMBA and Operational Area 
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Figure 3-8: BIAs for EPBC Act protected turtles within the vicinity of the EMBA and Operational Area 
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Figure 3-9: BIAs for the whale shark within the vicinity of the EMBA and Operational Area 
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Name Recovery Plan/Conservation 
Advice/Management Plan 

Threats identified as 
relevant to the activity 

Addressed 
(where 
relevant) 

Australian 
lesser noddy 

Conservation Advice Anous 
tenuirostris melanops (Australian 
lesser noddy) (2015g) 

Habitat destruction, 
pollution & oil spills 

Sections 6.8, 
7.6 

Australian 
Painted Snipe  

National Recovery Plan for the 
Australian Painted Snipe (Rotratula 
autralis) (2022a) 

Pollution/contamination 
impacts 

Sections 6.8, 
7.4, 7.6 

3.2.6 Socio-economic receptors 
Socio-economic activities that may occur within the Operational Area and EMBA include commercial fishing, 
oil and gas exploration and production, and to a lesser extent, recreational and traditional fishing, defence 
activities, heritage places and tourism, as summarised in Table 3-11. 

More detailed descriptions of socio-economic considerations are provided in APPENDIX C. 
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3.2.6.1 Commercial fisheries 

There are no operating commercial fisheries in the Operational Area or EMBA within Timor-Leste waters 
(ADB, 2014). However, Timor-Leste may issue permits to foreign fishing vessels which therefore may be 
present in the EMBA within Timor-Leste waters (West, 2019). 

Commonwealth, State and Territory fisheries overlapping the Operational Area and the EMBA are illustrated 
in Figure 3-10 and Figure 3-11. Table 3-12 describes each of these fisheries and indicates which events 
associated with the activity may impact on these. 
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Figure 3-10: Commonwealth commercial fishing zones within the EMBA and Operational Area 
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Figure 3-11: WA and NT commercial fishing zones within the EMBA and Operational Area 
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Figure 3-12: Defence areas within the EMBA
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Figure 3-13: AMSA ship locations and shipping routes within and close to the EMBA and Operational Area (March 2021) 
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Table 7-10: Entrained hydrocarbon exposure values 

Entrained 
hydrocarbons 
(ppb) 

Exposure 
Value Description 

10 Low Risk Evaluation 
Entrained hydrocarbons, as opposed to DAHs, are oil droplets suspended 
in the water column and insoluble. Entrained hydrocarbons are not as 
bioavailable to marine organisms compared to DAHs and on that basis are 
considered to be less toxic, especially over shorter exposure time frames. 
Entrained hydrocarbons still have potential effects on marine organisms 
through direct contact with exposed tissues and ingestion (NRC, 2005); 
however, the level of exposure causing effects is considered to be 
considerably higher than for DAHs.  
Much of the published scientific literature does not provide sufficient 
information to determine if toxicity is caused by entrained hydrocarbons, 
but rather the toxicity of total oils which includes both dissolved and 
entrained components. Variations in the methodology of the total water 
accommodated fraction (entrained and dissolved) may account for much 
of the observed wide variation in reported exposure values, which also 
depend on the test organism types, duration of exposure, oil type and the 
initial oil concentration. Total oil toxicity acute effects of total oil as LC50 
for molluscs range from 500 to 2,000 ppb (Clark et al., 2001; Long and 
Holdway, 2002). A wider range of LC50 values have been reported for 
species of crustacea and fish from 100 to 258,000,000 ppb (Gulec et al., 
1997; Gulec and Holdway, 2000; Clark et al., 2001) and 45 to 
465,000,000 ppb (Gulec and Holdway, 2000; Barron et al., 2004), 
respectively.  
The 10 ppb exposure value represents the very lowest concentration and 
corresponds generally with the lowest trigger levels for chronic exposure 
for entrained hydrocarbons in the Australian and New Zealand 
Environment and Conservation Council (2019) water quality guidelines. 
This is consistent with NOPSEMA (2019) guidance.  
Response Planning 
Contact at 10 ppb (as predicted by oil spill trajectory modelling) is used as 
a trigger for activating scientific monitoring plans as detailed in the OPEP. 
Establishes planning area for scientific monitoring based on potential for 
exceedance of water quality triggers (NOPSEMA, 2019). 

100 Moderate15 Risk Evaluation 
The 100 ppb exposure value is considered to be more representative of 
sub-lethal impacts to most species and lethal impacts to sensitive species 
based on toxicity testing as described above. This is considered 
conservative as toxicity to marine organisms from oil is likely to be driven 

 

1 Note that NOPSEMA does not define a moderate exposure value for entrained oil, and 100ppb is defined as the high exposure 
value. However, Santos have adopted 100ppb as the moderate exposure level for impact assessment purposes in the absence 
of a NOPSEMA defined moderate value and based on existing literature. 

. 
















































































































































	Appendix D - EA-00-RI-10062 Rev 10 (1).pdf
	1. Introduction
	1.1 Geographical Extent

	2. Physical Environment
	2.1 Geomorphology

	3. Benthic and Pelagic Habitats

	Appendix F - BU GEP Ops Appendix - Stakeholder Consultation.pdf
	11A Consultation Session Invite_November 2023.pdf
	Slide Number 1

	11A Consultation Session Invite_Jabiru_November 2023_Notice 1.pdf
	Slide Number 1

	11A Consultation Session Invite_Jabiru_November 2023_Notice 2.pdf




