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1. Introduction and background 
This report provides the advice and recommendations of the Environmental 
Protection Authority (EPA) to the Minister for Environment on the outcomes of 
the EPA’s environmental impact assessment of the proposal by Chevron 
Australia Pty Ltd to construct and operate the Gorgon Gas Development 
Fourth Train Expansion Proposal (Fourth Train Expansion Proposal).   
 
Chevron Australia Pty Ltd is the proponent for and operator of the proposal on 
behalf of the following companies, collectively known as the Gorgon Joint 
Venturers (GJVs):  

• Chevron Australia Pty Ltd;  

• Chevron (Texaco Australia Pty Ltd [TAPL]) Pty Ltd;  

• Shell Development (Australia) Pty Ltd;  

• Mobil Australia Resources Company Pty Limited;  

• Osaka Gas Gorgon Pty Ltd;  

• Tokyo Gas Gorgon Pty Ltd; and 

• Chubu Electric Power Gorgon Pty Ltd.   
 
The proponent referred the proposal to the EPA on 28 April 2011, and on 
23 May 2011 the EPA set the level of assessment at Public Environmental 
Review (PER) with an eight-week public review period. The PER document 
was available for public review from 7 July 2014 to 1 September 2014.   
 
The Fourth Train Expansion Proposal was determined to be a controlled 
action under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act), based on the following controlling provisions:  

• National heritage places (Sections 15B and 15C);  

• Listed threatened species and communities (Sections 18 and 18A);  

• Listed migratory species (Sections 20 and 20A); and 

• Commonwealth Marine Areas (Sections 23 and 24A).   
 
The then Commonwealth Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPaC) [now the Department of the 
Environment (DotE)] set the level of assessment at Environmental Impact 
Statement (EIS) and subsequently issued a set of Tailored Guidelines for the 
preparation of a Draft EIS for the Fourth Train Expansion Proposal. The EPA 
is undertaking the environmental impact assessment of the proposal in 
parallel with the DotE’s assessment.   
 
Further details of the proposal are presented in Section 2 of this report. 
Section 3 discusses the key environmental factors identified by the EPA and 
its assessment of the proposal’s impact on those factors if the proposal were 
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to be implemented. The conditions to which the proposal should be subject, if 
the Minister determines that it may be implemented, are summarised in 
Section 4 and set out in Appendix 4. Section 5 presents the EPA’s 
recommendations.   
 
Appendix 5 contains a summary of submissions from the public review period 
and the proponent’s response to submissions (on CD at the back of this report 
and at www.epa.wa.gov.au). It is included for information only and does not 
form part of the EPA’s report and recommendations. Relevant significant 
environmental issues identified from this process have been taken into 
account by the EPA during its assessment of the proposal.   

2. The proposal 
Chevron Australia Pty Ltd proposes to expand the liquefied natural gas (LNG) 
production capacity of the Gorgon Gas Development Foundation Project 
(Foundation Project) located on Barrow Island from 15 million tonnes per 
annum (Mtpa) to 20 Mtpa (nominal) through the development of the Gorgon 
Gas Development Fourth Train Expansion Proposal (Fourth Train Expansion 
Proposal) [Figure 1 and Figure 2].   
 
The Foundation Project consists of:  

• the initial Gorgon Gas Development approved under Ministerial 
Statement No. 748;  

• the Gorgon Gas Development Revised and Expanded Proposal: Barrow 
Island Nature Reserve approved under Ministerial Statement No. 800, 
as amended by Ministerial Statement No. 865;  

• the Jansz–Io Development Project and Jansz Feed Gas Pipeline 
approved under Ministerial Statement No. 769; and 

• the Gorgon Gas Development - Additional Construction Laydown and 
Operations Support Area project approved under Ministerial Statement 
No. 965.   

 
The Fourth Train Proposal is an amendment to an existing proposal which is 
authorised to be implemented in accordance with Ministerial Statement 
No. 800, as amended by Ministerial Statement No. 865.   
 
Barrow Island is a Class A Nature Reserve vested in the Conservation 
Commission of Western Australia (Conservation Commission). The 
Department of Parks and Wildlife (DPaW) manages the Nature Reserve on 
behalf of the Conservation Commission.   
 
The use of up to 332 hectares (ha) of land on Barrow Island for gas 
processing is provided for in the Barrow Island Act 2003.   
 
The Fourth Train Expansion Proposal will involve the construction of a new 
Feed Gas Pipeline System located along either the Northern Pipeline Route 

http://www.epa.wa.gov.au/
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Option or the Southern Pipeline Route Option, and the addition of a fourth 
LNG train and associated infrastructure within the existing Gas Treatment 
Plant on Barrow Island. The LNG and condensate export facilities constructed 
as part of the existing proposal will be used to export products generated by 
the Fourth Train Expansion Proposal. A detailed description of the proposal is 
provided in Section 4 of the PER document (Chevron Australia Pty Ltd, 2014).   
The potential impacts of the Fourth Train Expansion Proposal on the 
environment are identified by the proponent in the PER document (Chevron 
Australia Pty Ltd, 2014) and their proposed management is summarised in 
Tables ES-5, ES-6, ES-7, and ES-8 in the Executive Summary within the PER 
document.   
 
Nine agency submissions and one public submission were received during the 
public review period. The key issues raised relate to:  

• impacts on benthic communities and habitat and marine environmental 
quality from horizontal directional drilling (HDD) and offshore gas 
pipeline laying activities;  

• impacts on marine fauna (especially marine turtles) from artificial light, 
HDD and offshore gas pipeline laying activities, noise and vibration, 
vessel movements and discharges; and 

• air quality and greenhouse gas emissions.   
 
Issues raised were addressed in the Response to Submissions document that 
was received by the EPA on 18 December 2014 (Appendix 5).   
 
In assessing this proposal, the EPA notes that the proponent has sought to 
avoid and minimise environmental impacts by:  

• ensuring that the clearing of up to 10 ha of terrestrial vegetation at the 
HDD site falls within the 332 ha limit allowed under the Barrow Island 
Act 2003;  

• refining the lighting design of the Gas Treatment Plant to reduce light 
emissions and potential impacts on marine fauna;  

• minimising emissions of atmospheric pollutants from the Gas Treatment 
Plant by using management measures and pollution control 
technologies that are commensurate with best practice and best 
available technology; and 

• injecting about 80,000 tonnes of reservoir carbon dioxide (CO2) per year 
generated by the Fourth Train Expansion Proposal into the Dupuy 
Formation beneath Barrow Island using the Foundation Project 
Reservoir Carbon Dioxide Injection System infrastructure.   
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Figure 1: Regional location 
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Figure 2: Fourth Train Expansion Proposal Footprint and existing Proposal Area 
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3. Key Environmental Factors 
A number of environmental factors were reviewed by the proponent in its 
environmental review of the proposal (Appendix 3). Having regard to the 
environmental review (PER) document, public comments, the proponent’s 
response to public comment and the EPA’s own inquires, the EPA identified 
the following key environmental factors in the course of its assessment of the 
proposal:  

(a) Benthic Communities and Habitat and Marine Environmental Quality 
– impacts from HDD and offshore gas pipeline installation activities, 
hydrotest water discharge, spills and leaks, discharges from marine 
vessels, and the discharge of reject brine wastewater from reverse 
osmosis facilities;  

(b) Marine Fauna – impacts from artificial light, marine vessel 
movements, noise and vibration, HDD and offshore gas pipeline 
installation activities, hydrotesting, spills and leaks, and discharges 
into the marine environment from marine vessels and reverse 
osmosis facilities; and 

(c) Air Quality and Atmospheric Gases – impacts from the discharge of 
additional atmospheric pollutants and greenhouse gases.   

 
The EPA’s assessment of the proposal’s impacts on the key environmental 
factors identified above is provided in sections 3.1 – 3.3. These sections 
outline the EPA’s conclusions as to whether or not the proposal can be 
managed to meet the EPA’s objective for a particular factor and, if so, the 
recommended conditions and procedures that should apply if the proposal is 
implemented.   
 
In preparing this report and recommendations, the EPA has had regard for the 
object and principles contained in s4A of the Environmental Protection Act 
1986. Appendix 3 contains a summary of the EPA’s consideration of the 
principles.   
 
The EPA has also considered how the proponent has applied the mitigation 
hierarchy (avoid, minimise, rehabilitate and offset) to the proposal. The extent 
to which the proponent has applied the mitigation hierarchy for the key 
environmental factors for the proposal is reflected in the recommended 
environmental conditions for the proposal.   

3.1 Benthic Communities and Habitat and Marine 
Environmental Quality 

The EPA’s objectives for these factors are:  

• to maintain the structure, function, diversity, distribution, and viability 
of benthic communities and habitats at local and regional scales; and 

• to maintain the quality of water, sediment, and biota so that the 
environmental values, both ecologically and social, are protected.   
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Horizontal Directional Drilling and offshore gas pipeline installation activities 
have the potential to impact on benthic communities and habitat, and marine 
environmental quality due to the discharge of drilling cuttings and drilling fluid 
onto the seabed and by altering seabed topography and sediment 
characteristics through smothering and the introduction of contaminants. 
Benthic communities and habitat and marine environmental quality may also 
be adversely affected by hydrotest water discharge, spills and leaks, 
discharges from marine vessels, and the discharge of reject brine wastewater 
from reverse osmosis facilities.   
 
Horizontal Directional Drilling 
 
The Horizontal Directional Drilling (HDD) exit point for the Fourth Train 
Expansion Proposal is likely to be located within an area of unconsolidated 
sediment beyond the limestone pavement off North Whites Beach on the west 
coast of Barrow Island. This benthic habitat is classified as ‘Soft Sediment 
with Sparse Sessile Taxa’. The other main benthic habitat in the vicinity of the 
HDD exit point is ‘Macroalgae with Sparse Sessile Taxa’ which features 
macroalgae with seagrass and non-coral benthic macroinvertrebrates at 
subdominant levels of cover.   
 
Sediment plume dispersion modelling undertaken for the Foundation Project 
predicted that a localised change to the existing seabed profile and sediment 
character would occur up to 50 m from the HDD exit points with a horizontal 
profile up to 15 cm high. The modelling also predicted that the maximum 
suspended sediment concentration in the water would be approximately 
12 mg/L within 25 m of the HDD exit holes and 1 mg/L at a 400 m distance 
from the HDD exit holes (Figure 3). Far-field sediment plume concentrations 
are expected to be very low (i.e. <1 mg/L), such that the sediment plume 
would not be discernible above background levels (Chevron Australia, 2011).   
 
The PER document indicates that experience gained from the Foundation 
Project found that the sediment dispersion plume was smaller than that 
predicted by the modelling, and that there was no detectable impact on 
benthic habitats. In view of the above, impacts to the Montebello 
Commonwealth Marine Reserve and the Barrow Island Marine Park are highly 
unlikely given that they are located approximately 5 km west-north-west and 
7 km south-west from the Fourth Train Expansion Proposal HDD exit point, 
respectively (Figure 3).   
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Figure 3: Location of HDD exit points and marine conservation reserves 
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The volume of drilling cuttings from the Fourth Train Expansion Proposal is 
expected to be approximately half that of the Foundation Project HDD 
activities due to less holes being drilled. Approximately 90% of these cuttings 
are anticipated to range from coarse gravel to coarse sand.   
 
The drilling fluids that would be used during HDD are likely to be a 
combination of low-toxicity polymer drilling fluids or water-based fluids and are 
not expected to result in the contamination of seabed sediments. These fluids 
are commonly used in north-west Australia and are non-toxic, biodegradable, 
and are not considered to have any long-term impact on marine water quality 
(Talabani et al., 1993).   
 
Given that less HDD would be required for the Fourth Train Expansion 
Proposal in comparison to the Foundation Project, the impacts to benthic 
communities and habitat and marine water quality are anticipated to be 
smaller, localised, and short-term. Marine water quality is expected to return 
to background levels within 24 hours of the completion of drilling.   
 
Marine vessels involved in HDD activities also have the potential to cause 
seabed disturbance through anchoring, dragging of anchor chains, and the 
retrieval of anchors.   
 
Chevron Australia Pty Ltd has prepared a Horizontal Directional Drilling 
Management and Monitoring Plan under the requirements of condition 22 in 
Ministerial Statement No. 800 for the Foundation Project which details the 
mitigation and management measures that would be used to minimise the 
environmental impact of HDD activities. The EPA notes that the PER 
document indicates that the Horizontal Directional Drilling Management and 
Monitoring Plan is relevant to the Fourth Train Expansion Proposal. The EPA 
also notes that this plan includes a requirement for the construction contractor 
to develop an Anchor Management Plan which covers aspects such as 
required anchor spreads, the management of chain/wire drag and anchor 
movements, and the procedures for the deployment and retrieval of anchors.   
 
In view of the above, the EPA recommends that the HDD activities for the 
Fourth Train Expansion Proposal be managed in accordance with condition 
22 of Ministerial Statement No. 800, and that the Horizontal Directional Drilling 
Management and Monitoring Plan be amended where necessary to include 
reference to the Fourth Train Expansion Proposal.   
 
Offshore gas pipeline installation 
 
The area of seabed that could potentially be disturbed by the installation of the 
Fourth Train Expansion Proposal Feed Gas Pipeline System in State waters 
will depend on the final spacing between the individual pipelines making up 
the Feed Gas Pipeline System. The PER document indicates that the direct 
seabed disturbance area from gas pipeline preparation and laying activities is 
expected to be between approximately 0.27 and 0.32 km2 of seabed, 
depending on the final chosen gas pipeline route. The calculated disturbance 
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area also includes an allowance for the use of trenching to stabilise the Feed 
Gas Pipeline within State waters as a contingency measure. However, as 
trenching was not required for the Foundation Project it is not included in the 
base case for the Fourth Train Expansion Proposal. In the event that 
trenching for the Fourth Train Expansion Proposal Offshore Feed Gas 
Pipeline System is required, a length of up to 5 km of seabed is expected to 
be impacted in State waters. This is predicted to result in increased 
suspended sediments in the water column and may lead to localised short-
term exceedances of background or applicable ANZECC/ARMCANZ (2000) 
water quality guidelines. However, the impact of the increased sediment 
suspension on marine water quality is considered to be low.   
 
Marine vessels involved in gas pipeline installation activities also have the 
potential to cause seabed disturbance through anchoring, dragging of anchor 
chains, and the retrieval of anchors. Anchors will need to be frequently reset 
along the length of the Offshore Feed Gas Pipeline System in shallow waters 
in order to ensure that it is accurately positioned. This may result in localised 
disturbance to small areas of limestone pavement.   
 
Chevron Australia Pty Ltd has prepared an Offshore Feed Gas Pipeline 
Installation Management Plan under the requirements of condition 23 in 
Ministerial Statement No. 800 for the Foundation Project which details the 
mitigation and management measures that would be used to minimise the 
environmental impact of gas pipeline installation activities. The EPA notes that 
the PER document indicates that the Offshore Feed Gas Pipeline Installation 
Management Plan is relevant to the Fourth Train Expansion Proposal. The 
EPA also notes that this plan requires the proponent to provide details of the 
procedures that will be used to minimise the impacts on benthic communities 
and habitat resulting from anchoring, wire and chain sweep, and wash from 
thrusters and propellers. Therefore, the EPA recommends that the gas 
pipeline installation activities for the Fourth Train Expansion Proposal be 
managed in accordance with condition 23 in Ministerial Statement No. 800, 
and that the Offshore Feed Gas Pipeline Installation Management Plan be 
amended where necessary to include reference to the Fourth Train Expansion 
Proposal.   
 
Hydrotest water discharge 
 
Hydrotest water will be generated from a number of pre-commissioning 
activities during construction of the Fourth Train Expansion Proposal. The 
proponent has established the following hierarchy of options for the disposal 
of hydrotest water generated from the pre-commissioning activities:  

(a) using the same hydrotest water multiple times to minimise quantities 
requiring disposal, where practicable;  

(b) recycling and re-using the hydrotest water (e.g. for fire-fighting 
water);  

(c) disposal via deep well injection;  
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(d) disposal into deep (Commonwealth) marine waters, which is the 
preferred option; and 

(e) disposal into shallow marine waters; only as last resort.   
 
The PER document indicates that the largest potential discharge of hydrotest 
water affecting State waters will be from the testing of the Fourth Train 
Proposal’s third LNG Tank (if it is built). The proponent’s preferred option for 
disposing of hydrotest water produced from the pre-commissioning of other 
major components of the Fourth Train Expansion Proposal is to discharge it 
into deep (Commonwealth) marine waters.   
 
Hydrotest water could contain additives such as biocide, leak detection dye, 
and oxygen scavengers. The discharge of hydrotest water has the potential to 
release contaminants into the marine environment, potentially affecting 
benthic primary producer habitat (BPPH) and marine water quality. However, 
the biocide used in hydrotest water is readily biodegradable, has no potential 
for bioaccumulation, and is therefore unlikely to have a significant impact. The 
dye used during hydrotesting is non-toxic at the concentrations that would be 
used, and the oxygen scavenger present in the hydrotest water has low-
toxicity and is unlikely to pose a risk to BPPH. Any unreacted oxygen 
scavenger within the hydrotest water will react with dissolved oxygen (DO) on 
release, potentially creating a localised region of low DO. However, rapid re-
equalisation of DO is expected to occur which would minimise any potential 
impact (Chevron Australia, 2011). The discharge of Fourth Train Expansion 
Proposal hydrotest water is unlikely to have a significant impact on marine 
water quality.   
 
The EPA notes that the Offshore Feed Gas Pipeline Installation Management 
Plan also includes a requirement for the proponent to provide details of the 
proposed hydrotest water discharge and the management measures that will 
be used to avoid impacts on the marine environment. Accordingly, the EPA 
recommends that hydrotest water discharge from the Fourth Train Expansion 
Proposal be managed in accordance with condition 23 in Ministerial 
Statement No. 800 and that the Offshore Feed Gas Pipeline Installation 
Management Plan be amended where necessary to include reference to 
hydrotest water discharge from the Fourth Train Expansion Proposal.   
 
Spills and leaks 
 
The proponent considers that the potential incremental impact of spills and 
leaks associated with Fourth Train Expansion Proposal construction activities 
on BPPH is likely to be low. The PER document indicates that the incremental 
impact on BPPH due to spills and leaks arising from Fourth Train Expansion 
Proposal operations is likely to be moderate as a consequence of a possible 
bunker fuel oil spill.   
 
Spills or leaks of hydrocarbons or hazardous materials also have the potential 
to adversely affect marine water quality. Hydrocarbons may impact marine 
water quality via surface sheens or slicks, entrained oil in the water column, or 
dissolved aromatic compounds. The actual impact on marine water quality is 
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highly dependent on a range of factors including the type of hydrocarbon, the 
specific physical/chemical properties and composition of the hydrocarbon, 
weathering processes, prevailing conditions, the location of the discharge in 
relation to the waters being assessed, and the volume discharged. Chemicals 
used for the treatment of spills also have the potential to impact on marine 
water quality by changing the chemical and physical characteristics of the 
water body. Reductions in marine water quality may also result in secondary 
impacts to marine biodiversity. The incremental and cumulative impacts on 
marine water quality due to spills and leaks arising from Fourth Train 
Expansion Proposal and Foundation Project operations are likely to be low 
given the potential for such events occurring being very small and the 
proposed management measures.   
 
Chevron Australia Pty Ltd has prepared the following environmental 
management plans (EMPs) for the Foundation Project that provide details on 
the control and response measures that would be employed to minimise the 
potential impacts of spills and leaks on the marine environment:  

• Gorgon Gas Development Drilling and Completion Program 
Environment Plan;  

• Offshore Feed Gas Pipeline Installation Management Plan (or 
equivalent Environment Plan);  

• Offshore Feed Gas Pipeline Installation - Oil Spill Operational Response 
Plan; and 

• Decommissioning and Closure Plan.   
 
Chevron Australia Pty Ltd has also prepared the following subsidiary 
documents for the Foundation Project that are relevant to the management of 
spills and leaks into the marine environment:  

• Commonwealth Environment Plans (and Oil Pollution Emergency 
Plans) submitted to the regulatory authority to meet the requirements of 
the Commonwealth Offshore Petroleum and Greenhouse Gas Storage 
Regulations 2009 for activities within the Commonwealth Marine Area; 
and 

• State Environment Plans (and Oil Spill Contingency Plans) submitted to 
the regulating authority to meet the requirements of the Petroleum 
(Submerged Lands) (Environment) Regulations 2012 (WA), and the 
Petroleum Pipelines (Environment) Regulations 2012 (WA) for activities 
within State jurisdiction.   

 
The above EMPs and subsidiary documents are required to consider and 
address all potential environmental impacts from operations, accidents, and 
other emergency conditions, and to include measurements of whether specific 
environmental objectives and performance standards have been met. These 
EMPs and subsidiary documents are also required to include a plan for oil spill 
response that is kept up-to-date throughout operations, and a description of 
emergency response procedures that are regularly tested. Detailed 
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information on the proposed management actions and response measures 
that would be used to mitigate the impacts of spills and leaks on the marine 
environment and consequently on BPPH is presented in sections 5.7.3 and 
5.7.3.2 of the PER document.   
 
The EPA recommends that spills and leaks occurring during construction and 
operation of the Fourth Train Expansion Proposal be managed in accordance 
with the aforementioned EMPs and subsidiary documents, and that these 
EMPs and subsidiary documents be amended where necessary to include 
reference to the Fourth Train Expansion Proposal.   
 
Discharges from marine vessels 
 
Additional marine vessel discharges will be generated during the construction 
and operation of the Fourth Train Expansion Proposal. These discharges 
include brine from reverse osmosis units, reject cooling water, grey water, and 
treated effluent.   
 
Discharges from marine vessels have the potential to impact on BPPH 
through localised increases in nutrient concentrations and other contaminants. 
Impacts from additional nutrient inputs include algal blooms and increased 
turbidity, causing reductions in light penetration. Reduced light availability can 
prevent BPPH from producing energy, reducing growth rates and health, and 
can potentially result in mortality.   
 
Effluent from barge and/or accommodation vessels (if required) will result in 
the addition of nutrients to the water column. The proponent intends to 
manage waste discharges from accommodation vessels in accordance with 
the Solid and Liquid Waste Management Plan required by condition 30 in 
Ministerial Statement No. 800 for the Foundation Project. Therefore, the EPA 
recommends that waste discharges from marine vessels during construction 
and operation of the Fourth Train Expansion Proposal be managed in 
accordance with condition 30 in Ministerial Statement No. 800, and that the 
Solid and Liquid Waste Management Plan be amended where necessary to 
include reference to the Fourth Train Expansion Proposal.   
 
The additional marine vessels used during the operation of the Fourth Train 
Expansion Proposal also have the potential to introduce contaminants from 
the leaching of antifouling paints. As Australia is a signatory to the 
International Convention on the Control of Harmful Anti-fouling System on 
Ships (2001), vessel operators will be required to comply with this Convention. 
This would reduce the potential for antifouling compounds to impact on marine 
water quality.   
 
Given the dispersive nature of the receiving marine environment, and the low 
toxicity and spatial or temporal variability of most marine vessel discharges, 
concentrations of nutrients and contaminants are likely to be at low levels and 
rapidly diluted and dispersed by ambient currents. Hence, impacts on BPPH 
through chronic or acute toxicity are unlikely and, should they occur, would be 
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highly localised. Impacts on background marine water quality from marine 
vessel discharges are not expected.   
 
Discharge of reject brine wastewater from the reverse osmosis facilities 
 
The Fourth Train Expansion Proposal requires an extension to the period of 
time that the Foundation Project temporary reverse osmosis facility (or a 
replacement facility with similar production capabilities) is used in conjunction 
with the spare capacity in the permanent reverse osmosis facilities. However, 
discharge volumes are not anticipated to increase above the current limit.   
 
Reject brine wastewater from the reverse osmosis facilities has the potential 
to impact on BPPH in the immediate vicinity of the discharge point by 
introducing contaminants such as antiscalant acids, coagulants, biocides, and 
alkaline or acidic cleaning chemicals or changing salinity levels beyond those 
found naturally. Heavy metals and nutrients present in sea water become 
more concentrated in reject brine wastewater during the reverse osmosis 
process (RPS, 2009). Exposure to biocides may result in acute or chronic 
toxicity. Macroalgal assemblages and isolated coral community outcrops are 
located in the vicinity of the reject brine wastewater outfall off the east coast of 
Barrow Island.   
 
Brine dispersion modelling undertaken for the Foundation Project predicted 
that salinity and chemicals would be rapidly diluted to near ambient levels 
within 10 to 20 m of the outfall (RPS, 2009), and that a minimum 40-fold 
dilution could be achieved within the Zone of High Impact defined for the 
Foundation Project. A 10-fold dilution is expected to provide sufficient dilution 
to achieve a 99% species protection level in accordance with the (ANZECC & 
ARMCANZ, 2000) water quality guidelines. The interaction of the two plumes 
from the Foundation Project temporary and permanent reverse osmosis 
facilities with the plume from a potential Foundation Project accommodation 
vessel located in the tug pen was also modelled to assess the potential impact 
on marine water quality. The modelling determined that the spatial separation 
of the three discharge points will not result in the plumes overlapping. Brine 
dispersion modelling for the Foundation Project permanent reverse osmosis 
facility found that the discharge was unimpeded by the Materials Offloading 
Facility and predicted that a minimum 100-fold dilution would be achieved 
within 8 m of the discharge point (Chevron Australia, 2013). As interaction 
between the discharge plumes is not expected, there will be no impact on the 
achievement of a 40-fold dilution within the Zone of High Impact defined for 
the Foundation Project, and therefore, on compliance with the applicable 
criteria in the (ANZECC & ARMCANZ, 2000) water quality guidelines.   
 
Other key marine water quality parameters that have the potential to be 
impacted by the reject brine discharge are pH and temperature. Reverse 
osmosis reject brine will have a pH which is only marginally lower than 
ambient sea water (Chevron Australia, 2013). As a result, changes to the pH 
of sea water are not expected. Changes to water temperatures are not 
expected as the intake water does not need to be heated. Hence, the reject 
brine is likely to be near ambient temperatures.   
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Reject brine wastewater from the reverse osmosis facilities will be disposed of 
into the marine environment as authorisation has been granted by the Minister 
for Environment via approval of the proponent’s Reverse Osmosis Brine 
Disposal via Ocean Outfall Environmental Management and Monitoring Plan 
that was prepared to satisfy the requirements of condition 30.2ii in Ministerial 
Statement No. 800 for the Foundation Project. As this plan is relevant to the 
Fourth Train Expansion Proposal, the EPA recommends that the discharge of 
reject brine wastewater from the reverse osmosis facilities associated with 
Fourth Train Expansion Proposal operations be managed in accordance with 
condition 30.2ii in Ministerial Statement No. 800, and that the Reverse 
Osmosis Brine Disposal via Ocean Outfall Environmental Management and 
Monitoring Plan be amended where necessary to include reference to the 
Fourth Train Expansion Proposal.   
 
Marine environmental quality management 
 
Chevron Australia Pty Ltd has prepared a Marine Environmental Quality 
Management Plan under the requirements of condition 23A in Ministerial 
Statement No. 800 for the Foundation Project. The objectives of this Plan are 
to:  

• establish and spatially define a set of Environmental Values (EVs), 
Environmental Quality Objectives (EQOs) and associated levels of 
ecological protection for marine waters of the Barrow Island Port area 
and any other relevant areas of State Coastal Waters where there is the 
potential for the operation of the proposal to affect marine 
environmental quality; and 

• protect the EVs, and achieve EQOs and associated levels of ecological 
protection for marine waters for the life of the proposal.   

 
The Marine Environmental Quality Management Plan is relevant to the Fourth 
Train Expansion Proposal. Therefore, the EPA recommends that the Fourth 
Train Expansion Proposal be required to comply with the requirements of 
condition 23A in Ministerial Statement No. 800, and that the Marine 
Environmental Quality Management Plan be amended where necessary to 
include reference to the Fourth Train Expansion Proposal.   

Summary 

Having particular regard to:  

• the outcomes of the sediment plume dispersion modelling undertaken 
for the Foundation Project and the experience gained from the 
Foundation Project HDD activities;  

• the expected volume of drilling cuttings from the Fourth Train Expansion 
Proposal being approximately half that of the Foundation Project HDD 
activities and the use of low-toxicity polymer drilling fluids or water-
based fluids during HDD;  
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• the relatively small area of direct seabed disturbance from gas pipeline 
preparation and laying activities (i.e. between about 0.27 and 0.32 km2);  

• the inclusion of mitigation and management measures for marine vessel 
anchoring in the Horizontal Directional Drilling Management and 
Monitoring Plan and the Offshore Feed Gas Pipeline Installation 
Management Plan;  

• the EPA’s recommendation that spills and leaks resulting from the 
construction and operation of the Fourth Train Expansion Proposal be 
managed accordance with the relevant EMPs and subsidiary 
documents referred to above; and 

• the level of ecological protection required in the Marine Environmental 
Quality Management Plan,  

the EPA considers that the proposal can be managed to meet the EPA’s 
objectives for benthic communities and habitat, and marine environmental 
quality provided that conditions 22, 23, 23A, 30, and 30.2ii set out in 
Ministerial Statement No. 800 are applied to the proposal.   
 
The recommended implementation agreement in Appendix 4 would have the 
effect of allowing the proposal to be implemented and implementation 
conditions 22, 23, 23A, 30, and 30.2ii in Ministerial Statement No. 800 (as 
amended by Ministerial Statement No. 865) would apply to the Fourth Train 
Expansion Proposal.   

3.2 Marine Fauna 

The EPA’s environmental objective for this factor is to maintain the diversity, 
geographic distribution, and viability of fauna at the species and population 
levels.   
 
Marine fauna may be adversely affected by artificial light, marine vessel 
movements, noise and vibration, HDD and offshore gas pipeline installation 
activities, hydrotesting, spills and leaks, and discharges into the marine 
environment from marine vessels and reverse osmosis facilities.   
 
Artificial light 
 
Artificial light has the potential to impact marine fauna that respond to direct 
light sources or to light glow, including plankton, pelagic fish, cetaceans, 
avifauna, and marine turtles. The impact of light emissions on marine fauna 
will depend on lighting design, and on the application of mitigation and 
management measures such as using appropriate light wavelengths, 
luminaire orientation, shielding, height, and operation/use.   
 
Marine species may be attracted or repelled by lighting from marine vessels 
operating off either coast of Barrow Island, or by onshore activities.   
 
Fourth Train Expansion Proposal construction and operation will introduce 
additional lighting sources. Offshore construction activities off the west coast 
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of Barrow Island are expected to occur 24 hours a day, seven days a week, 
and will require artificial lighting for safety and navigation purposes. Artificial 
light on the west coast of Barrow Island will be generated at the HDD site and 
on offshore marine vessels. However, these construction activities are short 
term and no permanent lighting on the west coast during Fourth Train 
Expansion Proposal operations is envisaged. Construction on the east coast 
will generate additional light from activities such as LNG train construction, 
barge accommodation, barge laydown, and LNG Jetty alterations (if required).   
 
Fourth Train Expansion Proposal operations will introduce additional long-
term light sources on the east coast of Barrow Island at the Gas Treatment 
Plant and offshore during LNG and condensate marine vessel loading. An 
increase in light intensity from the Gas Treatment Plant compared with that 
from the Foundation Project is not anticipated due to refinements made to the 
lighting design of the Foundation Project which has reduced overall light 
emissions. Boil-off gas flaring is predicted to increase from approximately 290 
hours a year to about 390 hours a year when the Fourth Train Expansion 
Proposal is operating in conjunction with the Foundation Project. The 
movement and loading of additional condensate and LNG marine vessels at 
the LNG Jetty due to the Fourth Train Expansion Proposal will also extend the 
duration of light emissions in the vicinity of the LNG Jetty.   
 
Marine turtles 
 
Flatback Turtles and Green Turtles are considered to be the key species of 
concern for the Fourth Train Expansion Proposal, mainly due to potential 
impacts from artificial light. Flatback Turtles nest on the east coast of Barrow 
Island and Green Turtles nest on the west coast of Barrow Island. Flatback 
Turtles and Green Turtles are both declared to be fauna that is in need of 
special protection under the Wildlife Conservation Act 1950.   
 
Artificial light emissions including light glow are known to cause behavioural 
responses in both nesting marine turtles and hatchlings (Chevron Australia, 
2014b). Avoidance of well-lit beaches may result in turtles moving to less 
suitable beaches (Chevron Australia, 2014b). However, while nesting females 
favour darker beaches to lay their eggs, nesting has been observed to 
continue in the presence of light (Pendoley K.L., 2005).   
 
Marine turtle hatchlings use visual cues to orientate towards the sea, moving 
away from dark horizons like dunes, and towards the lower and lighter horizon 
of the sea. Lighting adjacent to breeding beaches may cause hatchling 
misorientation (moving landward, increasing exposure to predation) and/or 
disorientation (crawling in circuitous paths). Hatchlings are more attracted to 
blue and green light with short wavelengths between 300 to 500 nm than 
orange and yellow light with wavelengths longer than 500 nm. However, 
hatchlings may be more attracted to longer wavelengths if they are at higher 
intensities (EPA, 2010). The effect of artificial lighting can be particularly 
problematic around a new moon when there is reduced celestial lighting 
(EPA, 2010). Turtle hatchlings at sea may also be attracted to, and get 
trapped within, offshore artificial light emissions, which may result in exposure 
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to increased predation, or the use valuable energy reserves. Turtle hatchlings 
at sea may also be attracted to the additional lighting on the LNG Jetty and 
from marine vessels at the LNG Jetty during LNG or condensate loading.   
 
The HDD site is located approximately 60 m inland from North Whites Beach 
on the west coast of Barrow Island. Although Green Turtles nest near North 
Whites Beach, the main Green Turtle nesting area is Whites Beach which is 
located approximately 0.5 km south of the HDD site. Night-time construction 
activities at the HDD site have the potential to attract hatchlings to 
construction light towers and reflective surfaces. The night-time activities of 
gas pipeline-laying marine vessels will also generate light sources, which 
have the potential to affect hatchlings moving into the water. There will be no 
permanent lighting on the west coast of Barrow Island once the Fourth Train 
Expansion Proposal construction activities have been completed.   
 
On the east coast of Barrow Island, adult marine turtles and hatchlings also 
have the potential to be impacted by artificial light emissions associated with 
the construction and operation of the Fourth Train Expansion Proposal. 
Cumulative light spill modelling was undertaken to determine the appropriate 
light levels required for safe work practices while minimising environmental 
light spill from the Gas Treatment Plant with the Fourth Train Expansion 
Proposal and Foundation Project operating together. Cumulative light 
emissions are predicted to result in one to two orders of magnitudes less 
luminance than that predicted for the Foundation Project operating in isolation 
due to changes in lighting design for the Gas Treatment Plant. The modelling 
predicted that under most circumstances light spill to the nearby beaches 
would be between the luminance level of a quarter moon and a moonless 
clear night (i.e. luminance levels < 1 X 10-3 lux).  Planned LNG tank rooftop 
maintenance is not expected to occur at night. However, in the unlikely event 
that it is required, the modelling predicted that direct light spill of up to 2 X 10-3 
lux would be received at Bivalve Beach.   
 
Fourth Train Expansion Proposal operations will require approximately 70 
additional LNG and condensate marine vessels to be loaded at the LNG jetty 
each year, which will increase the duration of light emissions in the vicinity of 
the LNG Jetty. The PER document indicates that when the Fourth Train 
Expansion Proposal and Foundation Project are operating together, light 
emissions are predicted to increase approximately 21% above the Foundation 
Project, under a worst case scenario based on one vessel loading at a time. 
 
Chevron Australia Pty Ltd has also prepared a Long-term Marine Turtle 
Management Plan under the requirements of condition 16 in Ministerial 
Statement No. 800 for the Foundation Project. This plan includes the following 
monitoring programs:  

• Barrow Island Hatchling Orientation Monitoring Program; and 

• Flatback Turtle Hatchling Dispersal and Survivorship Program.   
 
The Barrow Island Hatchling Orientation Monitoring Program monitors the 
spread and offset angle of newly emerged Green Turtle hatchlings. The 
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results from the monitoring of hatchling onshore (fan-angle) undertaken during 
the 2010 – 2011 season indicated that artificial light from construction 
activities at the HDD site and offshore areas did not result in hatchling 
orientation varying beyond that observed from baseline levels. During the 
2011 – 2012 season no significant difference in spread angle or offset angle 
was identified compared to the combined baseline seasonal data from 2005 to 
2010 (Pendoley Environmental, 2012). Beach surveillance to date of hatchling 
fan angles during the 2012 – 2013 hatchling season also found no recurrent 
deviation in spread or offset angles at Whites Beach (Pendoley 
Environmental, 2013). Accordingly, the proponent does not expect any impact 
on nesting turtles at Whites Beach from artificial light.   
 
A Flatback Turtle Hatchling Dispersal and Survivorship Program study during 
offshore migration from nesting beaches on the east coast of Barrow Island in 
February 2011 and February 2012 was undertaken to gain a better 
understanding of the influence of offshore light sources from structures and 
construction vessels on hatchling dispersal (Pendoley Environmental, 2012a). 
The PER document indicates that monitoring of turtle hatchlings has not 
identified any mortality that is attributable to light emissions from the 
Foundation Project. The number of hatchlings observed at lit checkpoints has 
been small (less than 1%) compared to the total numbers estimated leaving 
the beaches either side of the causeway (Pendoley Environmental, 2012). 
Onshore hatchling monitoring showed that there was no significant difference 
in offset angles compared to baseline angles (Pendoley Environmental, 2012).   
 
Although the monitoring of turtle hatchlings has not identified any significant 
impacts that are attributable to light emissions from the Foundation Project, 
the EPA expects further monitoring to be undertaken during construction and 
operation of the Fourth Train Expansion Proposal to determine whether the 
extended duration of light emissions in the vicinity of the LNG Jetty due to the 
movement and loading of additional condensate and LNG marine vessels is 
adversely affecting turtle hatchlings.   
 
The EPA notes that the Long-term Marine Turtle Management Plan includes 
lighting management strategies that follow the hierarchy of controls listed 
below beginning with the most efficient through to the least efficient:  

• Elimination - (e.g. eliminating a light source or ensuring that it is 
completely shielded).   

• Substitution - (e.g. using alternative lighting with different spectral 
properties or longer wavelengths where safety considerations allow).   

• Reduction - (e.g. reducing the amount of light escaping from a light 
source by shielding, shrouding, screening, or reducing the duration of 
operation).   

• Administrative controls - (e.g. designing operating procedures to restrict 
exposure to light emissions, or monitoring one or more properties of 
light sources).   
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The EPA also notes that the above lighting management strategies are 
consistent with the requirements of the EPA’s Environmental Assessment 
Guideline for Protecting Marine Turtles from Light Impacts (EAG 5) (EPA, 
2010), which are to keep lights off, low, shielded, and long (i.e. use long 
wavelength lights).   
 
Given that construction and operation of the Fourth Train Expansion Proposal 
has the potential to impact on marine turtles, the EPA recommends that the 
Fourth Train Expansion Proposal be required to comply with the requirements 
of condition 16 in Ministerial Statement No. 800, and that the Long-term 
Marine Turtle Management Plan and associated monitoring programs be 
amended where necessary to include reference to the Fourth Train Expansion 
Proposal.   
 
Marine vessel movements 
 
The physical interaction of moving marine vessels with mobile marine fauna 
has the potential to cause a range of impacts including injury or fatality 
through direct strike or entrapment, or behavioural responses due to 
disturbance. Slow moving, surface breathing marine fauna that spend 
extended periods of time at the surface, such as marine turtles, cetaceans, 
and dugongs, are at the greatest risk of physical interaction, mainly from 
vessel strike. The PER document indicates that, to date, the Foundation 
Project has not recorded any vessel strike involving either dugongs or 
cetaceans. However, 16 incidents relating to marine turtles were reported by 
the Foundation Project between 2009 and 2013 where the outcome was 
recorded as either ‘not natural’ or ‘unknown’, which may be attributable, or 
partially attributable, to Foundation Project vessel interactions. These 
incidents occurred off the east coast of Barrow Island, except for one off the 
west coast of Barrow Island during gas pipeline laying activities.   
 
The EPA notes that the proponent’s Offshore Feed Gas Pipeline Installation 
Management Plan and Horizontal Directional Drilling Management and 
Monitoring Plan include mitigation and management measures to minimise 
the potential for marine fauna to be impacted by physical interactions with 
marine vessels during construction.   
 
Once Fourth Train Expansion Proposal operations commence, physical 
interaction between marine fauna and vessels could occur due to the use of 
additional logistics vessels, and more LNG and condensate vessels berthing 
at the LNG Jetty. The EPA understands that appropriate operating procedures 
for marine vessels operating in the vicinity of marine fauna are outlined in a 
Notice to Mariners, and that these procedures include marine vessel speed 
restriction zones within the Barrow Island Port limits.   
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Noise and vibration 
 
Anthropogenic marine noise emissions have the potential to impact on marine 
fauna that rely on acoustic cues for feeding, communication, orientation, and 
navigation. The level of impact depends on a number of variables, including 
the frequency range and intensity of the emitted noise, the receiving 
environment (e.g. salinity, water depth, and seabed type), metocean 
conditions, characteristics and sensitivity of the fauna species, and its 
distance from the noise source. The PER document indicates that terrestrial 
vibrations and onshore noise are also capable of affecting some marine 
fauna, particularly nesting marine turtles.   
 
Marine fauna considered sensitive to underwater noise include marine turtles, 
cetaceans, and fish. Adverse effects on marine fauna are broadly grouped 
into masking, behavioural disturbance, and temporary or permanent hearing 
loss. Behavioural changes can range from mild responses to complete 
avoidance of an affected area, resulting in habitat displacement. The noise 
level that may induce a behavioural change varies between species.   
 
Marine construction noise from the Fourth Train Expansion Proposal is likely 
to result in a mixture of broadband noises from sources such as HDD 
activities and associated marine vessel operations. Gas pipeline installation 
and stabilisation activities off the west coast of Barrow Island will also 
generate noise from marine vessel operations and from helicopters used to 
transfer personnel to the gas pipeline installation vessels. However, noise 
emissions from marine construction activities will be short-term and 
intermittent. The PER document indicates that noise emissions from onshore 
construction activities are likely to be incidental.   
 
Monitoring of turtle tracks on both the east and west coasts of Barrow Island 
has not identified any substantial changes to preferred nesting locations 
following the commencement of construction activities for the Foundation 
Project. Potential impacts to nesting marine turtles south of the HDD site, or 
on the east coast of Barrow Island are not anticipated.   
 
Noise emissions from construction activities off the west coast of Barrow 
Island have the potential to temporarily mask cetacean vocalisation in the 
immediate area where construction activities are being undertaken during the 
migration period. As a result, migrating cetaceans such as Humpback Whales, 
which are declared to be fauna that is in need of special protection under the 
Wildlife Conservation Act 1950, may modify their swimming direction to 
maintain distance from these activities. Although individuals may be 
temporarily affected, impacts at the population level are not expected in view 
of the short-term nature of the construction activities.   
 
Construction activities are not expected to generate noise levels that would 
result in acute impacts to fish, although some area avoidance could occur on 
the west coast of Barrow Island.   
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The EPA notes that the proponent’s Offshore Feed Gas Pipeline Installation 
Management Plan and Horizontal Directional Drilling Management and 
Monitoring Plan include mitigation and management measures to minimise 
the potential impacts of noise and vibration on marine fauna.   
 
Once Fourth Train Expansion Proposal operations commence, the flow of gas 
through the Offshore Feed Gas Pipeline System and marine vessel 
movements around the Barrow Island Port area are expected to be the main 
sources of anthropogenic marine noise emissions. The PER document 
indicates that gas pipeline flow generated noise is unlikely to compromise the 
ability of migrating Humpback Whales to forage and communicate. Noise 
emissions from marine vessels, including the approximately 70 additional LNG 
and condensate marine vessels per year operating at or in the vicinity of the 
LNG Jetty, are not expected to have a significant impact on marine fauna.   
 
Horizontal Directional Drilling 
 
Drilling cuttings and drilling fluids released at the Horizontal Directional Drilling 
(HDD) exit point will generate a sediment plume resulting in increased 
suspended sediment loads. Potential impacts to marine fauna may include 
behavioural responses by mobile species located in the vicinity of the 
discharges, and physical impacts to infaunal and epifaunal benthic 
communities.   
 
The PER document indicates that HDD activities are unlikely to result in 
population viability impacts to mobile marine fauna species. Potential impacts 
to sessile benthic marine fauna from smothering and abrasion will be localised 
to within 25 m of the HDD exit point. Analysis of field survey data from the 
Foundation Project determined that no significant impacts occurred to 
ecological elements including macroinvertebrate species composition and 
abundance as a result of HDD activities. Given the reduced scale of the HDD 
activities for the Fourth Train Expansion Proposal in comparison the 
Foundation Project, it is unlikely that marine fauna will be significantly 
impacted.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that the 
HDD activities for the Fourth Train Expansion Proposal be managed in 
accordance with condition 22 in Ministerial Statement No. 800.   
 
Offshore gas pipeline installation 
 
Seabed disturbance due to the preparation work and installation of the 
Offshore Feed Gas Pipeline System for the Fourth Train Expansion Proposal 
will be short term and localised. The magnitude of the seabed disturbance is 
considerably less than that required for the Foundation Project as a result of 
the smaller scale of the activities required for the Fourth Train Expansion 
Proposal.   
 
Seabed disturbance has the potential to increase suspended solid loads in the 
water column off the west coast of Barrow Island. This may result in short-
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term behavioural changes to marine fauna such as area avoidance. Marine 
fauna likely to be in the vicinity include marine turtles, pelagic fish, larger 
predatory fish, and marine mammals. Green Turtles use the limestone 
pavement in the area to feed, court, and mate. It is therefore considered 
critical habitat for this species. The limestone pavement extends subtidally 
around much of Barrow Island and alternative feeding areas for marine turtles 
occur both north and south of the HDD exit point and Offshore Feed Gas 
Pipeline System route. Any impact on mobile marine fauna is likely to only be 
for the duration of the construction activities. These species are expected to 
return to the area when activities cease and suspended solid levels return to 
background concentrations.   
 
Sessile benthic epifauna and infaunal communities may be smothered or 
suffer abrasion in localised areas. However, no long-term consequences to 
habitat viability from these small losses are expected. The loss of this habitat 
is not expected to impact on the marine fauna that feed on it.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that the 
offshore gas pipeline installation activities for the Fourth Train Expansion 
Proposal be managed in accordance with condition 23 in Ministerial 
Statement No. 800.   
 
Hydrotest water discharge 
 
Hydrotest water could contain additives such as biocide, leak detection dye, 
and oxygen scavengers. Impacts on marine fauna from biocide are expected 
to be limited to individuals present in the area at the time of the discharge, and 
acute toxicity effects to pelagic organisms are only likely in the immediate 
vicinity for a short duration (i.e. hours). Infaunal and epifaunal benthic species 
are more likely to be impacted as mobile species are likely to move away from 
the area. The biocide used in hydrotest water is readily biodegradable and 
has no potential for bioaccumulation in marine fauna.   
 
Given that the concentration of the dye used during hydrotesting is non-toxic, 
and the oxygen scavenger present in the hydrotest water has low-toxicity, the 
potential for marine fauna to be impacted by hydrotest water discharge is 
likely to be low.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that 
hydrotest water discharge from the Fourth Train Expansion Proposal be 
managed in accordance with condition 23 in Ministerial Statement No. 800.   
 
Spills and leaks 
 
Spills and leaks of hydrocarbons or hazardous chemicals have the potential to 
impact marine fauna indirectly by reducing marine water quality or by direct 
exposure. The level of impact on marine fauna from spills and leaks is 
influenced by a number of factors, including the timeframe of exposure with 
respect to when the spill or leak occurred, the type of spill or leak, the location 
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of the release and its proximity to sensitive marine areas, and the metocean 
conditions at the time.   
 
Marine mammals, marine reptiles, and avifauna can be directly impacted by 
hydrocarbon spills and leaks through inhalation, ingestion, or physical contact. 
Inhalation of hydrocarbon vapours may affect the central nervous system, 
liver, and lungs, and ingestion can damage the digestive tract of an animal. 
Vapours can also act as an irritant, reducing the animal’s health and overall 
viability.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that 
spills and leaks occurring during construction and operation of the Fourth 
Train Expansion Proposal be managed accordance with the relevant EMPs 
and subsidiary documents referred to in Section 3.1.   
 
Discharges from marine vessels 
 
Elevated nutrient levels from marine vessel discharges can cause algal 
blooms which may interfere with marine fauna through physical damage or 
depletion of dissolved oxygen; or cause mortality of sessile benthic species.   
 
Marine vessel discharges are likely to be episodic, spatially distributed, and 
short term, which will limit direct exposure of marine fauna to undiluted 
discharges. In view of the high-energy environment on the west coast of 
Barrow Island and the small number of marine construction vessels, the 
proponent expects that discharges will be rapidly dispersed, and any 
behavioural avoidance associated with such discharges is likely to be 
incidental and unlikely to have implications for marine fauna populations. The 
east coast of Barrow Island is well-flushed and also has the capacity to 
dissipate marine vessel discharges rapidly.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that 
waste discharges from marine vessels during construction and operation of 
the Fourth Train Expansion Proposal be managed in accordance with 
condition 30 in Ministerial Statement No. 800.   
 
Discharge of reject brine wastewater from the reverse osmosis facilities 
 
The discharge of reject brine wastewater from the reverse osmosis facilities 
has the potential to result in behavioural avoidance by mobile fauna species, 
and loss of benthic sessile fauna at the discharge point due to the introduction 
of contaminants. However, the outcomes of reject brine dispersion modelling 
predicted that marine water quality would comply with the (ANZECC & 
ARMCANZ, 2000) water quality guidelines criteria for a 99% species 
protection level beyond the Zone of High impact defined for the Foundation 
Project under all operating scenarios. As such, impacts to sessile or mobile 
marine fauna are not anticipated by the proponent.   
 
As indicated in Section 3.1 of this report, the EPA has recommended that the 
discharge of reject brine wastewater from the reverse osmosis facilities 
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associated with Fourth Train Expansion Proposal operations be managed in 
accordance with condition 30.2ii in Ministerial Statement No. 800.   

Summary 

Having particular regard to:  

• the refinements made to the lighting design of the Foundation Project 
which will reduce overall light emissions from the Gas Treatment Plant;  

• the results obtained from the cumulative light spill modelling;  

• the light management strategies included in the Long-term Marine 
Turtle Management Plan;  

• the outcomes of the monitoring undertaken for the Barrow Island 
Hatchling Orientation Monitoring Program and the Flatback Turtle 
Hatchling Dispersal and Survivorship Program;  

• the EPA’s recommendation in Section 3.1 of this report that Conditions 
22, 23, 23A, 30, and 30.2ii set out in Ministerial Statement No. 800 be 
applied to the proposal; and 

• the mitigation and management measures that will be used to minimise 
the potential for impacts on marine fauna from marine vessel 
movements, noise and vibration, spills and leaks, and discharges from 
marine vessels,  

the EPA considers that the proposal can be managed to meet the EPA’s 
environmental objective for marine fauna provided that condition 16 set out in 
Ministerial Statement No. 800 is also applied to the proposal.   
 
The recommended implementation agreement in Appendix 4 would have the 
effect of allowing the proposal to be implemented and implementation 
condition 16 in Ministerial Statement No. 800 (as amended by Ministerial 
Statement No. 865) would apply to the Fourth Train Expansion Proposal.   

3.3 Air Quality and Atmospheric Gases 

The EPA’s objective for this factor is to maintain air quality for the protection of 
the environment and human health and amenity, and to minimise the emission 
of greenhouse and other atmospheric gases through the application of best 
practice.   
 
The discharge of atmospheric pollutants and greenhouse gases from the 
Fourth Train Expansion Proposal has the potential to impact on the 
environment and human health and amenity.   
 
Atmospheric pollutant emissions 
 
The Fourth Train Expansion Proposal will emit the following atmospheric 
pollutants during normal routine operations:  

• Oxides of nitrogen (NOX) – 1,399 tonnes per year;  
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• Non-methane volatile organic compounds (NMVOCs) including 
benzene, toluene, ethylbenzene, and xylenes (BTEX) – 1,520 tonnes 
per year;  

• Carbon monoxide (CO) – 300 tonnes per year;  

• Particulate matter (PM) [as PM10 and PM2.5] – 89 tonnes per year;  

• Hydrogen sulphide (H2S) – 34 tonnes per year; and 

• Oxides of sulphur (SOX) – < 1.0 tonne per year.   
 
The main sources of atmospheric emissions from the Fourth Train Expansion 
Proposal include gas turbines used to generate power and drive compressors, 
heating medium heaters (boilers), ground flares and boil-off gas flares, acid 
gas recovery unit (AGRU) vents, diesel power generators, and condensate 
ship loading.   
 
The Fourth Train Expansion Proposal also has the potential to affect regional 
ozone (O3) ground level concentrations (GLCs) through the interaction of NOX 
and volatile organic compound (VOC) emissions with oxygen and sunlight.   
 
Two separate air quality modelling studies were undertaken to assess the 
potential for the atmospheric emissions from the Fourth Train Expansion 
Proposal to impact on air quality. The first study dealt with the criteria 
atmospheric pollutants NOX (as NO2), SOX (as SO2), CO, O3, PM10, and 
PM2.5, and the second study dealt with the air toxics H2S and BTEX.   
 
Cumulative air quality modelling was undertaken on both local and regional 
scales in the first study. The local scale cumulative modelling focused on 
Barrow Island and included the predicted emissions of NO2, SO2, CO, PM10, 
and PM2.5 from the Fourth Train Expansion Proposal, the Gorgon Foundation 
Project, which is currently under construction, and the existing WA Oil 
Operations on Barrow Island. The regional scale cumulative modelling 
focused on NO2 and O3 and included other existing and proposed industrial 
emission sources in the wider Pilbara region such as the Woodside North 
West Shelf Project Karratha Gas Plant, Pluto LNG Plant, and the Wheatstone 
LNG Project.   
 
The potential impact on human health and amenity was assessed by 
comparing the predicted GLCs with the applicable criteria in the National 
Environment Protection Measure (NEPM) ambient air quality standards. In 
addition, annual sulfur and nitrogen deposition loads on Barrow Island and at 
Coral Bay due to the Fourth Train Expansion Proposal and other regional 
sources (including the Foundation Project) were also calculated to determine 
the potential for terrestrial vegetation and ecosystems to be affected. The 
predicted annual sulfur and nitrogen deposition loads were compared with 
critical load criteria derived from the World Health Organisation – WHO Air 
Quality Guidelines for Europe (WHO, 2000).   
 
The second air quality modelling study on air toxics considered H2S and 
BTEX emissions from the Fourth Train Expansion Proposal and the Gorgon 
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Foundation Project. The potential impact on human health and amenity was 
assessed by comparing the predicted H2S and BTEX GLCs at the 
construction village and within the Gas Treatment Plant on Barrow Island 
against the applicable occupational and residential based criteria in the 
Adopted Exposure Standards for Atmospheric Contaminants in the 
Occupational Environment (OSWA,1995), and the Approved Methods for the 
Modelling and Assessment of Air Pollutants in New South Wales (NSW DEC, 
2005), respectively.   
 
The results obtained from the first cumulative air quality modelling study 
indicate that the additional atmospheric emissions from the Fourth Train 
Expansion Proposal would have a negligible impact on the GLCs of the 
criteria pollutants on both a local and regional scale under either routine or 
non-routine operations, and would comply with the applicable criteria in the 
NEPM standards. The first study also predicted that annual sulfur and 
nitrogen deposition loads on Barrow Island and at Coral Bay would be well 
below the applicable critical load criteria derived from the (WHO, 2000) 
guidelines.   
 
The results obtained from the second air quality modelling study on air toxics 
indicate that the additional H2S and BTEX emissions from the Fourth Train 
Expansion Proposal when added to the emissions from the Foundation 
Project are unlikely to have a significant impact on human health and amenity 
given that the predicted H2S and BTEX GLCs are below the applicable 
occupational and residential based criteria in the (OSWA, 1995) standards 
and (NSW DEC, 2005) guidelines.   
 
Chevron Australia Pty Ltd has prepared a Best Practice Pollution Control 
Design Report under the requirements of condition 28 in Ministerial Statement 
No. 800 for the Foundation Project which details the pollution control 
technology that would be used in the Gas Treatment Plant to minimise 
atmospheric emissions. The EPA notes the various management measures 
and pollution control technologies that will be employed to minimise the 
discharge of atmospheric pollutants from the Gas Treatment Plant and 
acknowledges that they are commensurate with best practice and best 
available technology. The EPA also notes that the PER document indicates 
that the Best Practice Pollution Control Design Report is relevant to the Fourth 
Train Expansion Proposal. In view of the above, the EPA recommends that 
the Fourth Train Expansion Proposal to be constructed and operated in 
accordance with condition 28 in Ministerial Statement No. 800, and that the 
Best Practice Pollution Control Design Report be amended where necessary 
to include reference to the Fourth Train Expansion Proposal.   
 
Chevron Australia Pty Ltd has also prepared an Air Quality Management Plan 
under the requirements of condition 29 in Ministerial Statement No. 800 for 
the Foundation Project which details the measures that would be used to 
manage atmospheric emissions, including ambient air quality monitoring.  he 
Air Quality Management Plan is relevant to the Fourth Train Expansion 
Proposal. Therefore, the EPA recommends that the atmospheric emissions 
from the Fourth Train Expansion Proposal be managed in accordance with 
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condition 29 in Ministerial Statement No. 800, and that the Air Quality 
Management Plan be amended where necessary to include reference to the 
Fourth Train Expansion Proposal.   
 
Greenhouse gas emissions 
 
The Fourth Train Expansion Proposal will generate approximately 1.62 million 
tonnes of carbon dioxide equivalent (CO2-e) greenhouse gas emissions per 
year. This additional quantity of greenhouse gas emissions would increase 
State and national emissions by approximately 2% and 0.3% respectively, 
based on 2010 – 2011 emissions data.   
 
The annual quantity of 1.62 million tonnes of CO2-e includes approximately 
20,000 tonnes of reservoir CO2 which will be vented into the atmosphere from 
the Gas Treatment Plant. The EPA notes that about 80,000 tonnes of 
reservoir CO2 per year generated by the Fourth Train Expansion Proposal will 
be injected into the Dupuy Formation beneath Barrow Island using the 
Foundation Project Reservoir Carbon Dioxide Injection System infrastructure 
required under condition 26 in Ministerial Statement No. 800.   
 
The Fourth Train Expansion Proposal’s greenhouse gas emissions intensity 
(i.e. greenhouse gas emissions per tonne of LNG produced) was 
benchmarked against other existing and proposed LNG production facilities 
on a world-wide basis. The benchmarking study revealed that the Fourth Train 
Expansion Proposal’s greenhouse gas emissions intensity for LNG processing 
is among the lowest of those facilities that were benchmarked. It also 
indicated that the Fourth Train Expansion Proposal has the lowest overall 
greenhouse gas emissions intensity of any LNG production facility in Australia 
when gas production related emissions are included in the comparison 
(Figure 4).   
 
Chevron Australia Pty Ltd has prepared a Greenhouse Gas Abatement 
Program under the requirements of condition 27 in Ministerial Statement 
No. 800 for the Foundation Project. The program requires Chevron Australia 
Pty Ltd to:  

• demonstrate that currently applied best practice has been adopted in 
the design and operations of the Gas Treatment Plant;  

• benchmark LNG production greenhouse gas emission intensity against 
other national and overseas LNG production facilities, and 

• periodically review and where practicable, adopt advances in 
technology and operational processes aimed at reducing the 
greenhouse gas emission intensity of LNG production.   

 
The Greenhouse Gas Abatement Program is relevant to the Fourth Train 
Expansion Proposal. Accordingly, the EPA recommends that the greenhouse 
gas emissions from the Fourth Train Expansion Proposal be managed in 
accordance with condition 27 in Ministerial Statement No. 800, and that the 
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Greenhouse Gas Abatement Program be amended where necessary to 
include reference to the Fourth Train Expansion Proposal.   
 

 
 
Figure 4: Benchmarking of greenhouse gas emissions intensity 
 

Summary 

Having particular regard to:  

• the negligible impact that the atmospheric pollutant emissions from the 
Fourth Train Expansion Proposal would have on local and regional air 
quality;  

• the predicted GLCs for the criteria atmospheric pollutants complying 
with the NEPM standards; 

• the low potential for the air toxics emissions from the Fourth Train 
Expansion Proposal to have a significant impact on human health and 
amenity;  

• the low potential for terrestrial vegetation and ecosystems to be affected 
by sulphur and nitrogen deposition from the Fourth Train Expansion 
Proposal;  

• the management measures and pollution control technologies that will 
be used to minimise the discharge of atmospheric pollutants from the 
Gas Treatment Plant being commensurate with best practice and best 
available technology;  
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• the quantity of reservoir CO2 generated by the Fourth Train Expansion 
Proposal that will be injected into the Dupuy Formation using the 
Foundation Project Reservoir Carbon Dioxide Injection System 
infrastructure; and 

• the outcomes of the benchmarking study on the greenhouse gas 
emissions intensity for LNG processing,  

the EPA considers that the proposal can be managed to meet the EPA’s 
objective for air quality and atmospheric gases, provided that conditions 26, 
27, 28, and 29 set out in Ministerial Statement No. 800 are also applied to the 
proposal.   
 
The recommended implementation agreement in Appendix 4 would have the 
effect of allowing the proposal to be implemented and implementation 
conditions 26, 27, 28, and 29 in Ministerial Statement No. 800 (as amended 
by Ministerial Statement No. 865) would apply to the Fourth Train Expansion 
Proposal.   

4. Conditions 
Section 44 of the EP Act requires that this assessment report set out:  

• what the EPA considers to be the key environmental factors identified in 
the course of the assessment; and 

• the EPA’s recommendations as to whether or not the proposal may be 
implemented, and, if the EPA recommends that implementation be 
allowed, the conditions and procedures to which implementation should 
be subject.   

4.1 Recommended conditions 

The Fourth Train Expansion Proposal is a revision of an existing proposal 
which is authorised to be implemented in accordance with Ministerial 
Statement No. 800, as amended by Ministerial Statement No. 865. If the 
Minister agrees, or it is decided that the Fourth Train Expansion Proposal may 
be implemented, the result will be a revised proposal to which the existing 
implementation conditions in Ministerial Statement No. 800, as amended by 
Ministerial Statement No. 865, will apply.   
 
The EPA has assessed the Fourth Train Expansion Proposal and whether the 
conditions in Ministerial Statement No. 800, as amended by Ministerial 
Statement No. 865, should be further revised to accommodate the expansion.   
 
Having considered the information provided in this report, the EPA 
recommends that the existing conditions in Ministerial Statement No. 800, as 
amended by Ministerial Statement No. 865, and as further amended by the 
recommended implementation statement in Appendix 4, be imposed if the 
proposal by Chevron Australia Pty Ltd to construct and operate the Fourth 
Train Expansion Proposal, is approved for implementation.   
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The recommended implementation statement that would allow the above 
existing conditions to apply to the proposal is presented in Appendix 4.   

4.2 Consultation 

In developing these conditions, the EPA consulted with the proponent and the 
Department of Environment Regulation, Department of Parks and Wildlife, 
Department of Mines and Petroleum, Department of Lands, Department of 
State Development, Department of Transport, Department of Aboriginal 
Affairs, and the Trustees of the Western Australia Museum on matters of fact, 
technical feasibility and potential difficulties with implementation.   

5. Recommendations 
That the Minister for Environment notes:  

1. that the proposal assessed is for the construction and operation of the 
Fourth Train Expansion Proposal;  

2. the key environmental factors identified by the EPA in the course of its 
assessment set out in Section 3;  

3. that the EPA has concluded that the proposal may be implemented to 
meet the EPA’s objectives, provided the implementation of the proposal 
is carried out in accordance with the recommended conditions and 
procedures set out in Appendix 4 and summarised in Section 4; and 

4. the EPA’s recommendations regarding the conditions and procedures 
which should apply to the proposal, set out in Appendix 4 of this report.   
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Appendix 1 
 
 

List of Submitters 
 
 



Organisations:  
 
1. Department of Aboriginal Affairs (Note - No specific issues raised) 
2. Department of Environment Regulation 
3. Department of Fisheries 
4. Department of Mines and Petroleum - Resources Safety 
5. Department of Parks and Wildlife 
6. Department of State Development 
7. Department of Transport - Coastal Infrastructure Business Unit 
8. State Heritage Office (Note - No specific comments provided) 
9. Western Australian Museum  
 
 
Individuals:  
 
1. Richard Watson 
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Appendix 3 
 
 

Summary of Identification of Key Environmental Factors and Principles 
 
 
 



 
Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

Sea 
Benthic 
communities and 
habitat 

Horizontal Directional 
Drilling (HDD) and offshore 
gas pipeline laying activities 
have the potential to impact 
on benthic communities 
and habitat.   

Department of Transport 
 
It is suggested that the proponent be required to contribute to scientific 
research, to improve our general understanding of temporary and long-
term impacts of HDD cuttings on seabed and coastal environments.   
 
It is considered essential that all collected data and data analysis be made 
publicly available to aid in the assessment and management of future 
projects.   

EPA considers this to be a 
key environmental factor 
and it is discussed in 
Section 3.1.   

Marine 
environmental 
quality 

HDD and offshore gas 
pipeline laying activities 
have the potential to impact 
on marine water quality.   

 
Hydrocarbon spills and 
other discharges from 
marine vessels may impact 
on marine water quality.   
 
Discharge of reject brine 
wastewater from the 
reverse osmosis facilities 
has the potential to impact 
on marine water quality.   

Department of Transport 
 
The proposed management measures outlined in this document and the 
previous Gorgon Gas Development and Jansz Feed Gas Pipeline: 
Horizontal Directional Drilling Management and Monitoring Plan (Chevron 
Australia, 2011f) appear reasonable.  And it is necessary to conservatively 
estimate the potential maximum impact of the development.  However, it is 
suggested that consideration should also be given to determining a ‘best 
estimate’ which may allow more efficient management of the 
environmental impacts during and following the HDD and pipeline 
installation.  Over estimation of the potential impacts can have a flow on 
effect on placing monitoring sites in in effective locations or result in 
ineffective selection of management options.   
 
There is high uncertainty remaining in the drilling fluid and cutting 
dispersion modelling with regards to the likely extent of environmental 
impact originating from the HDD and well drilling.  Where possible initial 
modelling results and predictions of impacts should be validated following 
commencement of construction.  Where predictions significantly differ from 
those actually monitored, management plans should be revised 
accordingly.   

EPA considers this to be a 
key environmental factor 
and it is discussed in 
Section 3.1.   



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

 
Model predictions should be validated against post-construction monitoring 
data.  It is recommended that a statement or commitment to this be 
included within the main report, along with an indicative post-construction 
monitoring plan.   
 
The impact assessment and monitoring of 1,200 tonnes of material to be 
discharged to the marine environment (mainly cuttings) should be 
expected to:  

a) provide supporting information for the assumptions on the release rates 
of cuttings and turbidity generation from drilling;  

b) clarify if allowance for downtime due to environmental stoppages has 
been considered in determining the drilling durations; and 

c) consider the impact of those shallow water cutting mounds on coastal 
sediment transport in both short-term cyclone events and long-term 
average metocean (winds, waves, currents) climate at Barrow Island.   

 
It does not appear that the latest local metocean conditions (winds, waves, 
currents) have been incorporated into this new proposal. The sea level rise 
projections quoted in this proposal are out of date (Section 6.4.10.3) and 
contradictions exist between Section 4.9 and Section 6.4 of this proposal.   
 
If undertaken, no details are provided of any recent model calibration. It is 
recommended that the impact prediction models be checked for accuracy 
by calibration of results against the background conditions, as soon after 
commencement of drilling, against construction conditions. Calibration 
should be against the local metocean conditions (waves, currents), water 
quality (turbidity) and sedimentation. It is recommended that the monitoring 
of requirements of waves and currents be included within the project’s 
environmental conditions.   



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

 
Department of Parks and Wildlife 
 
Shipping 
 
While the potential for use of a grounded condensate vessel and resultant 
risk of loss of heavy fuel oil (HFO) is mentioned, there is no comment on a 
full bunker load or single bunker tank release or the increase of the level of 
risk from the Foundation Project.  With the exception of condensate 
vessels, it is stated that all other spills from marine vessels will involve 
diesel.  However, during the Foundation Project, offshore pipe and rock 
laying vessels were HFO powered.  If HFO powered vessels are used in 
the Fourth Train construction, Parks and Wildlife recommends that the 
impacts of a potential spill need to be properly considered in spill scenarios 
on the east and west coasts of Barrow Island.   
 
Recommendation:  That hydrocarbon spill modelling is developed for an 
additional proposed gas field close to the continental shelf to complement 
the modelling completed for the proposal.   
 
Discussion:  Spill modelling was conducted for what is considered a worst-
case scenario involving a well blowout at the Chandon Gas Field, due to it 
being considered to have the highest potential for environmental impact as 
a result of the gas-to-oil-ratio compared to the other gas fields.  Chandon is 
approximately 70 km away from and further offshore from the nearest other 
Fourth Train Proposal gas field.  The other gas fields are located close to 
the edge of the continental shelf and are likely to be subject to significantly 
different ocean currents resulting in spill scenarios that are not comparable 
to the Foundation Project and Chandon modelled oil spill.  Parks and 
Wildlife recommends that additional modelling of a well blowout on a gas 
field in closer proximity to Barrow Island (near to the continental shelf) be 
completed to indicate the likely impact of an oil spill. Maps showing spatial 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

modelling of a spill should also be provided.   
 
Department of Environment Regulation 
 
Recommendation:  The proponent be advised that issues of sewage and 
other contaminants that may be discharged from offshore vessels moored 
in shallow waters needs further explanation in the PER.   
 
Discussion:  The PER states that offshore vessels will comply with the 
Regulations for the Prevention of Air Pollution from Ships contained in 
Annex VI of the International Convention (International Maritime 
Organization 1997), where relevant.  The proponent needs to provide more 
information on where this is considered relevant.  When the “Marine 
Vessels” component of the Solid and Liquid Waste Management Plan was 
developed, its intent was to cover general work vessels that were under 
power and moving.  The proposal to manage discharges in accordance 
with MARPOL is neither relevant nor appropriate.  MARPOL was designed 
to minimise pollution of the seas, primarily from the international; 
movement of vessels.  It was not designed to manage activities, for 
example, from stationary accommodation vessels in shallow nearshore 
waters.  The proponent is requested to demonstrate how it intends to 
manage emissions or discharges from stationary vessels at or near Barrow 
Island such that unacceptable impacts from emissions are prevented.   
 
Recommendation:  That the proponent include in the PER, management 
and assessment of acid sulfate soils associated with cuttings at horizontal 
drilling access points for the installation of pipelines in the nearshore 
environment.   
 
Discussion:  The use of horizontal drilling to install infrastructure across 
mangroves and tidal flats is supported as disturbance of surface sediments 
are generally reduced, limiting the potential for oxidation and the 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

formations of acid sulfate soils.  However, drilling is likely to generate 
cuttings from below the water table when horizontal drilling emerges above 
the land surface at pipeline beachheads.  The disposal of cuttings in 
shallow water will need to be carefully managed because of large tidal 
variation and wave action that has the potential to cause this material to 
oxidise and release metals into the water column.  DER considers an 
explanation on how this will be managed when the fourth train is 
developed, to be relevant to the PER.   

Marine fauna Marine turtles (especially 
hatchlings) may be 
adversely impacted by 
higher light-spill levels and 
increased shipping 
movements in the vicinity of 
the LNG loading facility, 
and by spills from marine 
vessels.   

Department of Parks and Wildlife 
 
Marine turtles 
 
It is noted that there have been physical changes recorded on turtle 
nesting beaches for the threatened flatback turtle species adjacent to the 
plant site (i.e. sand loss at Terminal and Bivalve beaches), and that these 
changes could have a negative impact on nesting success of turtles on 
those beaches.  It is also noted that that the PER indicates that the lighting 
associated with the Fourth Train Proposal will be within management 
guidelines during construction and operation of the completed Train.   
 
Given that the flatback turtle population may already have been impacted 
by the physical changes to the above nesting beaches, which was not 
specifically identified when the environmental impacts of the Foundation 
Project were assessed, Parks and Wildlife recommends an assessment is 
conducted of the likely impacts of the existing pressure from these physical 
changes combined with potential additional lighting pressure.  Additional 
management or mitigation measures could be considered via this 
assessment.   
 
 
 
 

EPA considers this to be a 
key environmental factor 
and it is discussed in 
Section 3.2.   



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

Shipping 
 
It is noted that there will be a substantial increase in shipping movements 
as a result of the Fourth Train Proposal.  While the potential impact of this 
factor has been assessed, it has not been considered in combination with 
other potential impacts on marine fauna, particularly marine turtles, such 
as lighting, noise and spills.   
 
Department of Fisheries 
 
Biosecurity 
 
In accordance with the Fish Resources Management Regulations 1995 
(reg. 176(1)), the Department requires that all vessel managers and 
operators of immersible equipment minimise the risk of translocating pests 
and diseases into or within WA waters.  Vessel hulls, sea chests and niche 
areas must be 'clean' before each voyage.   
 
To help minimise this risk, the Department's preferred position is that 
Chevron Australia Pty Ltd develop an overarching Invasive Marine Species 
(IMS) plan for its operations in Australia.  Such a plan would put them on 
par with other companies that have looked to best practice standards to 
ensure that structures and vessels in Australian waters are effectively 
managed for IMS.   
 
In the absence of an overarching IMS plan, Chevron Australia Pty Ltd will 
need to work with the Department of Fisheries to develop an effective 
project specific IMS strategy that is compliant with the Fish Resources 
Management Act 1994.   
 
 
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

Spawning periods 
 
Spawning grounds and nursery areas for key fish species are particularly 
vulnerable to the impacts of spills, discharges and other marine 
development activities.  Our data indicates that the following key fish 
species of the North Coast Bioregion may be spawning within the 
proposed area of activities.  These times should be taken into 
consideration in the event of a spill and when planning any activities 
associated with the project:  
 

Key Fish Species Spawning / 
Aggregation 
times 

Blacktip shark (Carcharhinus tilstoni & C. 
limbatus) 

Nov - Dec 

Gold band snapper Pristipomoides multidens) Jan - April 
Rankin Cod (Epinephelus multiinotatus) Aug - Oct 
Red Emperor (Lutjanus sebae) Jan - Mar 
Pink Snapper (Pagrus auratus) (rare) May - July 
Sandbar shark (Carcharhinus plumbeus) Oct - Jan 
Spanish mackerel (Scomberomorus 
commerson) 

Aug - Nov 
 

Coastal processes Negligible   Department of Transport 
 
Consideration should be given to the impact of the cutting mounds from 
the HDD on nearby beaches.  It is acknowledged that the coastal studies 
have shown that the sediment transport rates along the foreshore are likely 
to be relatively low.  However consideration should be given to identifying 
the gross sediment transport rates (i.e. the sediment transport rates in 
each direction parallel to the shoreline) when considering the impact of the 
cutting mounds on the shoreline, and not just the net environment.   

In view of the distance of the 
HDD exit point from shore, 
together with the results 
from the Foundation Project 
modelling and the smaller 
scale of the 4th train 
proposal HDD drilling 
campaign, the impact of the 
HDD drilling cutting mounds 
on coastal sediment 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

transport and nearby 
beaches is considered to be 
negligible.   
 
EPA does not consider 
this to be a key 
environmental factor.   
 
Factor does not require 
further evaluation by the 
EPA.   

Land 
Flora and 
vegetation 

HDD and gas pipeline 
construction and laying 
activities will require flora 
and vegetation to be 
cleared.   

Department of Parks and Wildlife 
 
Recommendation:  That further detail is provided on the proportion of 
Barrow Island vegetation associations likely to be impacted in the 20 ha 
footprint of the horizontal directional drill (HDD) area.   
 
Discussion:  Table 9.9 includes quantitative information on the proportions 
of the known areas of affected vegetation associations on Barrow Island 
Nature Reserve, for each of the vegetation associations occurring within 
the 20 ha footprint for the HDD area.  However, without knowing what 
proportions the affected areas of these vegetation associations represent 
of the total area on Barrow Island Nature Reserve, it is unclear how 
significant any additional loss may be, particularly given that the data 
provided in the PER is based a survey area that covers only 11% of 
Barrow Island Nature Reserve.   
 
There are substantial increases in areas cleared for some of the vegetation 
associations between the Foundation Project and the Fourth Train 
Proposal, and three of these are in vegetation associations identified as 
conservation significant due to their restricted distribution.  While only 11% 

The clearing of 
approximately 10 ha of 
vegetation to facilitate HDD 
and gas pipeline 
construction and laying 
activities is accommodated 
in the 332 ha of clearing 
allowed under Section 9 of 
the Barrow Island Act 2003.   
 
No threatened flora species 
listed under the Environment 
Protection and Biodiversity 
Conservation Act 1999, or 
DRF listed under the Wildlife 
Conservation Act 1950 have 
been recorded on Barrow 
Island.   
 
Minor incremental impacts 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

of Barrow Island Nature Reserve has been mapped under Astron 
classification, the combined Astron and Mattiske surveys are likely to 
provide sufficient information to indicate whether these associations are 
restricted.  Parks and Wildlife recommends that the information from both 
surveys is used to provide further detail on the proportions of vegetation 
associations likely to be impacted by the Fourth Train Proposal in relation 
to their distribution across the entire island.   
 
Department of State Development 
 
The PER in numerous instances indicates that up to 10 hectares of land 
will be cleared at the horizontal directional drill site at North Whites Beach 
(p 33, 45, 46, 47, 60, 182, 196 - and others).  Please note that the land 
available for clearing is limited to 332 hectares under section 9 of the 
Barrow Island Act 2003, and that 330 hectares has already been used, or 
allocated, subject to current approved proposals.   

on terrestrial fauna can be 
adequately managed via 
Conditions 6, 7, 8, 9, and 10 
in Ministerial Statement 
No. 800.   
 
EPA does not consider 
this to be a key 
environmental factor.   
 
Factor does not require 
further evaluation by the 
EPA.   

Terrestrial fauna Clearing of vegetation to 
facilitate HDD and gas 
pipeline construction and 
laying activities has the 
potential to impact on fauna 
through habitat removal.   

Department of Parks and Wildlife 
 
The increased construction duration of the combined Foundation Project 
and Fourth Train Proposal has the potential to further impact on terrestrial 
fauna through an increase in road kills.  The PER states that the additional 
impact of this factor from the Fourth Train Proposal will not occur across a 
greater area than the Foundation Project.  However, it does not seem to 
consider the greater numbers of animals likely to be impacted and the 
potential effects this could have on populations of conservation significant 
fauna on Barrow Island Nature Reserve.   

The clearing of 
approximately 10 ha of 
fauna habitat to facilitate 
HDD and gas pipeline 
construction and laying 
activities is accommodated 
in the 332 ha of clearing 
allowed under Section 9 of 
the Barrow Island Act 2003.   
 
Minor incremental impacts 
on terrestrial fauna can be 
adequately managed via 
Conditions 6, 7, 8, 9, 10, 
and 11 in Ministerial 
Statement No. 800.   



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

 
EPA does not consider 
this to be a key 
environmental factor.   
 
Factor does not require 
further evaluation by the 
EPA.   

Air 
Air quality and 
Atmospheric 
Gases 

Operation of the 4th train 
will produce additional 
atmospheric emissions [i.e. 
NOX, O3, SOX, H2S, CO, 
VOCs (including BTEX), 
and PM10 and PM2.5], and 
approximately 1.62 million 
tonnes of CO2-e per year.   
 
CO2 extracted from the 
natural gas reservoirs will 
be re-injected into the 
Dupuy Formation.  
Approximately 20,000 
tonnes of reservoir CO2 per 
year will be vented during 
operation of the 4th train.   

Department of Environment Regulation 
 
Recommendation:  That the proponent be requested to include some 
upset conditions/scenarios or otherwise provide explanation as to why 
these scenarios are no longer assessed or being considered for 
assessment.   
 
Discussion:  The modelling configuration and results have been modified a 
number of times since the first assessment was submitted in 2008.  For 
example, the one-hour NO2 concentration for the cold-start scenario was 
predicted to be 139% of the National Environment Protection Measure 
criteria in 2008, while this value was predicted to be 65% of the criteria 
(48.8% of criteria for regional modelling results) in the latest assessment.  
Similar patterns were also observed for ozone.  The proponent is 
requested to detail why some of the upset conditions are no longer being 
included in the modelled scenarios.   
 
Recommendation:  That the proponent be requested to provide and 
assess emission scenarios with significant ground level concentrations or 
explain why they were removed from the PER.   
 
Discussion:  In the draft PER, worst case scenarios (non-routine) were 
discussed.  In the final PER, they have been omitted without explanation.  

EPA considers this to be a 
key environmental factor 
and it is discussed in 
Section 3.3.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

Because the management of risk is central to much of DER’s regulatory 
functions, it is considered that an explanation needs to be provided in the 
PER.  As examples, the PER states that “The black start scenario was 
predicted to be the worst case of the non-routine scenarios modelled; 
therefore, no results relating to the other modelled scenarios are presented 
in the PER/draft EIS”.  DER also notes that Table 7-1 suggests that the 
“pigging” case appears to be the worst case scenario (scenario 3) for non-
routine operations.  In addition, the scenario 2c (routine operation of the 
Fourth Train Proposal with Regenerative Thermal Oxidiser [RTO]) and the 
scenario 2a (routine operation of the Fourth Train Proposal with AGRUs 
Venting) were also predicted to be the worst case routine scenarios.  It 
appears all abovementioned scenarios were also removed from the final 
PER report without explanation.   
 
Recommendation:  The proponent be requested to provide an explanation 
for removing the Regenerative Thermal Oxidiser (RTO) assessment from 
the PER and/or clarify whether the RTO will still be used in the Fourth 
Train Proposal.   
 
Discussion:  The RTO was claimed to be the largest source of SO2 in the 
Fourth Train Project as it oxidises the H2S in the acid gas recovery unit gas 
stream to SO2.  The modelling assessment of the RTO has been dropped 
from the PER without explanation.  DER recommends the proponent 
review the emissions file provided to DER in the PER review and qualifies 
why this has been omitted when it was the most significant source of SO2 
in previous draft PER versions.   
 
Recommendation:  The proponent design and undertake a comprehensive 
ambient air quality monitoring program to validate the source and 
estimates of emissions.   
 
Discussion:  DER recognises the utility and power of previous modelling 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

related to the operation of petro-chemical facilities.  However, DER 
considers it is appropriate to validate estimates of emissions from real-time 
local data to improve and strengthen the large number of model based 
assumptions and projections associated with this project.  This would help 
strengthen confidence in any management and regulatory requirements 
and better inform pollution issues associated with this project as well as 
other related projects in the area.  It would also provide contemporary 
information rather than relying solely on modelling assessments using 
older data.   
 
Public submitter No. 1 
 
Climate change impacts should be considered and mitigated if this thing is 
going to be expanded - it can no longer be said that this is being delivered 
on by the Feds, we all know direct action is a joke.   

 
 
 
 
 
 
 
 
 
 
 
 
Greenhouse gas 
emissions are discussed 
in Section 3.3.   

People 
Amenity (Noise) Higher noise levels at 

workers accommodation 
facilities due to increased 
operational noise emissions 
from the 4th train.   

Nil Noise modelling predicts 
that compliance with the 
applicable noise criteria in 
the Environmental 
Protection (Noise) 
Regulations 1997 will be 
achieved.   
The factor can be 
adequately regulated via the 
Environmental Protection 
(Noise) Regulations 1997 
and Works Approval and 
Licence conditions under 
Part V of the Environmental 
Protection Act 1986.   
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of whether 
a factor is a key 
environmental factor 

EPA does not consider 
this to be a key 
environmental factor.   
 
Factor does not require 
further evaluation by the 
EPA.   

 



 
PRINCIPLES 

Principle Relevant 
Yes/No If yes, Consideration 

1.  The precautionary principle 
Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing measures to prevent 
environmental degradation.   
In application of this precautionary principle, decisions should be guided by – 
(a) careful evaluation to avoid, where practicable, serious or irreversible damage to the environment; and 
(b) an assessment of the risk-weighted consequences of various options. 

 
 

 
Yes 

The proposal has the potential to impact on benthic communities and habitat, marine 
environmental quality, marine fauna, and air quality.  Therefore, monitoring and management 
measures should be implemented to detect changes and avoid significant impacts.  The EPA has 
recommended that a number of conditions relating to environmental management and monitoring 
plans be imposed on the proponent.   

2.  The principle of intergenerational equity 
The present generation should ensure that the health, diversity and productivity of the environment is maintained and enhanced for the benefit of future 
generations.   

 
 

 
Yes 

 

The EPA has considered the impact of the proposal on the health, diversity and productivity of the 
environment.  The EPA has recommended a number of conditions be imposed on the proponent 
in relation to managing impacts on benthic communities and habitat, marine environmental quality, 
marine fauna, and air quality.   

3.  The principle of the conservation of biological diversity and ecological integrity 
Conservation of biological diversity and ecological integrity should be a fundamental consideration.   

  
Yes 

 

Construction and operation of the proposal has the potential to affect biological diversity and 
ecological integrity.  Benthic communities and habitat, marine environmental quality, marine fauna, 
and air quality are key environmental factors that have been addressed in this report.   

4. Principles relating to improved valuation, pricing and incentive mechanisms 
(1) Environmental factors should be included in the valuation of assets and services.   
(2) The polluter pays principles – those who generate pollution and waste should bear the cost of containment, avoidance and abatement.   
(3) The users of goods and services should pay prices based on the full life-cycle costs of providing goods and services, including the use of natural resources 

and assets and the ultimate disposal of any waste.   
(4) Environmental goals, having been established, should be pursued in the most cost effective way, by establishing incentive structure, including market 

mechanisms, which enable those best placed to maximize benefits and/or minimize costs to develop their own solution and responses to environmental 
problems.   

 
 

 
Yes 

The proponent would be required to manage atmospheric pollutants, noise emissions, and solid 
and liquid wastes generated by the proposal.  The proponent should bear the costs associated 



PRINCIPLES 

Principle Relevant 
Yes/No If yes, Consideration 

 with meeting its obligations in this regard.   
5.  The principle of waste minimisation 

All reasonable and practicable measures should be taken to minimize the generation of waste and its discharge into the environment.   
 
 

 
Yes 

 

The proposal would generate atmospheric pollutants and liquid and solid wastes.  The proponent 
would be expected to address the waste hierarchy and minimise the generation of unavoidable 
wastes.  The EPA has recommended conditions relating to air quality management and solid and 
liquid waste management.   
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Appendix 4 
 
 

Identified Decision-making Authorities 
and 

Recommended Environmental Conditions 
 

 



 
 
 
 
 

Identified Decision-making Authorities 
 

Section 44(2) of the Environmental Protection Act 1986 (EP Act) specifies that the 
EPA’s report must set out (if it recommends that implementation be allowed) the 
conditions and procedures, if any, to which implementation should be subject.  This 
Appendix contains the EPA’s recommended conditions and procedures.   
 
Section 45(1) requires the Minister for Environment to consult with decision-making 
authorities, and if possible, agree on whether or not the proposal may be 
implemented, and if so, to what conditions and procedures, if any, that 
implementation should be subject.   
 
The following decision-making authorities have been identified for this consultation:  

 
Decision-making Authority Approval 

1. Minister for Lands Land Administration Act 1997 
2. Minister for State Development Barrow Island Act 2003 and the Gorgon Gas 

Processing and Infrastructure Project 
Agreement (the State Agreement) 

3. Minister for Mines and Petroleum Petroleum and Geothermal Energy 
Resources Act 1967 

4. Minister for Environment Wildlife Conservation Act 1950 - Taking of 
protected flora and fauna 

5. Minister for Aboriginal Affairs Aboriginal Heritage Act 1972 - Section 18 
clearances 

6. Minister for Transport Marine and Harbours Act 1981 
7. Director General, Department of 

Environment Regulation 
Environmental Protection Act 1986 - Works 
Approval and Licence 

8. Director General, Mines and 
Petroleum 

Dangerous Goods Safety Act 2004 

9. Trustees of the Western 
Australian Museum 

Maritime Archaeology Act 1973 

 
Note: In this instance, agreement is only required with DMAs 1-6 since these DMAs 
are Ministers.   
 
 
 
 
 
 
 
 
 



 
         Statement No. XXX 

 
RECOMMENDED ENVIRONMENTAL CONDITIONS 

 
STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 

(Environmental Protection Act 1986) 
 

GORGON GAS DEVELOPMENT FOURTH TRAIN EXPANSION PROPOSAL 
 

Proposal:  To expand the liquefied natural gas (LNG) production 
capacity of the existing proposal from 15 million tonnes 
per annum (Mtpa) to 20 Mtpa (nominal).  A full description 
of the Fourth Train Expansion Proposal is provided in 
Schedule 1 of this Statement.   

Proponent: Chevron Australia Pty Ltd  
 Australian Company Number: 086 197 757 

Proponent Address: Level 24 QV1 Building 
 250 St Georges Terrace 
 PERTH  WA  6000 

Assessment Number: 1889 

Report of the Environmental Protection Authority: 1539 

Previous Reports of the Environmental Protection Authority: 1221, 1323, & 1499 

Pursuant to section 45 of the Environmental Protection Act 1986 (EP Act) it has been 
agreed that the Proposal described and documented in Table 1 of Schedule 1 may 
be implemented and that, pursuant to section 45B of EP Act1, the implementation of 
the Proposal is subject to the implementation conditions in Ministerial Statement No. 
800 dated 10 August 2009, as amended by the implementation agreement set out in 
Ministerial Statement No. 865 dated 2 June 2011, and as further amended as 
follows.  

Note: Words and expressions used in this Statement shall have the same respective meanings as in the EP Act 
or as provided for in Schedule 1 of this Statement.   

                                            
1  Section 45B, read with section 47 of the EP Act, means that the Proponent is to ensure that the revised 

proposal (being the proposal defined in Ministerial Statement No. 800, as amended by the proposal defined in 
Ministerial Statement No. 965 and the proposal referred to in this Statement) is to be implemented in 
accordance with the implementation conditions set out in Ministerial Statement No. 800, as amended by 
Ministerial No. 865, and this Statement.   



Insert the following additional conditions into Ministerial Statement No. 800:  
 

37 Amendment of plans, reports, systems or programs 
37-1 Prior to the implementation of the Fourth Train Expansion Proposal, the 

Proponent shall amend all plans, reports, systems or programs, required by 
Ministerial Statement No. 800, which are applicable to the Fourth Train 
Expansion Proposal.   

 
 
38 Preparation of plans, reports, systems or programs 
38-1 Where an implementation condition requires the preparation of any plan, 

report, system or program to be prepared, the Minister may determine 
amendments or addendums to the plan, report, system or program, if the 
Minister is satisfied that the plan, report, system or program meets the aims, 
objectives, purposes or requirements of the relevant implementation condition.   

 
 



Schedule 1 
Table 1: Summary of the Proposal 
 
Proposal Title 
 

 
Gorgon Gas Development Fourth Train Expansion Proposal 
(Fourth Train Expansion Proposal) 
 

 
Short Description 

 
The Fourth Train Expansion Proposal will increase the 
liquefied natural gas (LNG) production capacity of the existing 
proposal (described in Ministerial Statement No. 800 as 
amended by Ministerial Statement No. 965) [existing 
Proposal] from 15 million tonnes per annum (Mtpa) to 
20 Mtpa (nominal).   
 
The Fourth Train Expansion Proposal includes the 
construction of:  
1. a new Offshore Feed Gas Pipeline System located along 

either the Northern Pipeline Route Option or the Southern 
Pipeline Route Option;  

2. a new Onshore Feed Gas Pipeline System located within 
the existing Onshore Feed Gas Pipeline Systems Corridor;  

3. a shore crossing within the Fourth Train Expansion 
Proposal horizontal directional drilling site area; and 

4. an additional fourth LNG train and associated 
infrastructure within the existing Proposal Area (as 
described in Ministerial Statement No. 800).   

 
The Offshore Feed Gas Pipeline System Northern and 
Southern Pipeline Route Options; Onshore Feed Gas 
Pipeline System; the Fourth Train Expansion Proposal 
horizontal directional drilling site area, and the additional 
fourth LNG train and associated infrastructure within the 
existing Proposal Area are delineated by the green lines in 
Figure 1 and defined by the geographic spatial data 
coordinates referred to in Schedule 2, and include areas 
previously disturbed by the existing Proposal and the Barrow 
Island Joint Venture.  The existing Proposal Area and 
associated infrastructure are delineated by the shaded grey 
areas and the red, blue and black lines in Figure 1.   
 
The Fourth Train Expansion Proposal will utilise all relevant 
infrastructure and facilities of the existing proposal identified 
in Attachment 8 in Ministerial Statement No. 800, as revised 
by the proposal defined in Ministerial Statement No. 965.   
 
The existing Proposal LNG trains and additional fourth LNG 
train may process products from any of the existing Proposal 
or Fourth Train Expansion Proposal fields.   



Figures (attached) 

Figure 1 Fourth Train Expansion Proposal Footprint and existing Proposal Area 
(This figure is a representation of the co-ordinates referred to in 
Schedule 2) 

 
 



Figure 1: Fourth Train Expansion Proposal Footprint and existing Proposal Area 



Schedule 2 
 
 
Geographic spatial data coordinates that define the Proposal Area 
 
Coordinates of the Proposal Area are held by the Office of the EPA, Document 
Reference Number: 2015-0001065575, dated 23 February 2015.   
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Appendix 5 
 
 

Summary of Submissions and 
Proponent’s Response to Submissions 

 
 

Provided on CD in hardcopies of this report 
and on the EPA’s website at www.epa.wa.gov.au 
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