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1.0  INTRODUCTION 

1.1  Purpose 

This Environmental Operating Procedure (EOP) addresses environmental management, monitoring and 
reporting requirements for operation of QGC’s LNG Facility on Curtis Island.  It applies to all QGC employees 
and contractors, including visitors to QGC workplaces. 

This Environment Operating Procedure supports the operation of QGC’s LNG Facility (also referred to as 
Midstream Asset / LNG Facility), outlining the environmental management measures to adhere to legislative 
requirements and mitigate the environmental risks to achieve Shell’s goal of no harm to people and to protect 
the environment.  This procedure includes the establishment of environmental performance criteria, 
management measures, monitoring, auditing and corrective action requirements for the LNG facility to achieve 
the goal of protecting the environment. 

1.2  Environmental Operating Procedure Overview 

This EOP was prepared to address the environmental aspects of operating the LNG Facility.  An overview 
map of the LNG Facility’s location is illustrated in Figure 1 below.  A detailed explanation of the LNG process 
and plant description including its location is provided in APPENDIX A:  .  Also included in APPENDIX A:  are 
details about the sites location within the Curtis Island Industry Precinct of the Gladstone State Development 
Area.  

The LNG facility and its operations are supported by three mainland facilities; Gladstone Supply Base (the 
warehouse), Alf O’Rourke Consolidation Facility (laydown facility) and the Marine Operations Terminal.  These 
sites whilst under the Midstream Assets control, are managed by separate approvals so are not covered under 
the scope of this EOP.  This procedure also excludes the environmental management of the export pipeline 
and pipeline delivery station located on Curtis Island.  These assets are managed under the Common Systems 
Environment Operating Procedure (QCOPS-OPS-ENV-PCE-000028). 
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Figure 1:  LNG Facility Overview Map 
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2.0 REFERENCES 

2.1 Key Legislation / Approvals 

This EOP along with subsidiary management plans and procedures must adhere to all applicable 
environmental approvals, legislation and standards.  Key environment and planning approvals, legislation, 
standards and referenced documents are outlined below and comprehensive list is provided in APPENDIX B:   

Table 1:  Key Legislation / Approvals Table 

Description Purpose  

Environmental Protection Act 1994 

State legislation to protect Queensland’s environment while allowing 
for development that improves the total quality of life, both now and in 
the future, in a way that maintains the ecological processes on which 
life depends (ecologically sustainable development). 

Environment Protection and 
Biodiversity Conservation Act 1999 

Commonwealth legislation that provides a national framework for 
protection of the Australian environment, including its biodiversity and 
its natural and culturally significant places.  The Act focuses on the 
protection of matters of national environmental significance, with the 
states and territories having responsibility for matters of state and local 
significance 

EPPG00711513 Environmental 
Authority (EA) for Petroleum 
Facility Licence (PFL) 11 

Environmentally relevant activities (ERA) require an environmental 
authority (EA) (under the Environmental Protection Act 1994).  The EA 
authorises the carrying out of an ERA and imposes conditions to 
reduce or avoid potential environmental impacts of the LNG Facility.  

EPBC 2008/4402 Approval 
Queensland Curtis LNG Project – 
LNG Plant and Onshore Facilities, 
specifically -Condition 26 and 27; 

Federal Government approval for the protection of nationally 
environmentally significant aspects related to: 
▪ World Heritage properties 
▪ National Heritage Places 
▪ Listed threatened species and communities 
▪ Listed migratory species 

Coordinator Generals Report for 
the LNG Project Specifically - 
Appendix 4) 

State Government’s assessment report relating to QGC’s 
Environmental Impact Statement for the liquified natural gas project 
including Upstream, Pipelines and Midstream.  Appendix 4 of the 
report outlines the conditions that are relevant to QGC’s Midstream 
Asset.  

MCU_DGBN11_389 State 
Development Approval 

State Government development approval for QGC’s Midstream Asset 
located within the Gladstone State Development Area that 
incorporates the conditions recommended in the Coordinator Generals 
Report. 

ISO14001 International Standard 
Environmental Management 
Systems requirements for 
guidance for use 

QGC operates under an Environment Management System (EMS) 
accredited to ISO 14001.  ISO 14001 helps organisations: minimize 
how their operations impact the environment; to comply with applicable 
laws, regulations, other environmental requirements; and requires 
organisations to demonstrate continual environmental performance 
improvements.  

The Shell Health Safety Security 
Environment & Social Performance 
(HSSE &SP) Control Framework 

The HSSE & SP Control Framework contains Shells mandatory 
standards, and accompanying manuals to support achieving the goals 
of protecting people, their communities and the environment wherever 
Shell operate.  
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2.2  Associated Documents 

Document Number Document Name 

CG Report Co-ordinated General Approval 

DA/120/2010 
Operational Works – Prescribed Tidal Works for Curtis Island 
Construction Dock  

DA/190/2010 
Prescribed Tidal Works Marine Offloading Facility (MOF) Lot 2, 
SP228454 and SP228185 

DA/239/2010 
Operational Works – Prescribed Tidal Works for Tidal Area 
Infrastructure at Curtis Island 

DA/429/2011 Operational Works – Prescribed Tidal Works for the LNG Jetty 

DA/571/2012 Material Change of Use Gladstone Supply Base 

DA2015 15 Marine Operations Terminal 

DA2015/14 Material Change of use Alf O’Rourke 

DGBN11_389 Material Change of Use approval for the LNG Facility 

EPPG00711513 Environmental Authority (EA) for Petroleum Facility Licence 11  

HSE_GEN_000027 
Shell HSSE Incident Reporting, Investigation and Follow up 
Procedure 

HSE_GEN_000973  HSSE and SP Risk Management Procedure 

LNG Facility Approval – EPBC 
2008/4402 

Approval:  Queensland Curtis LNG Project – LNG Plant and 
Onshore Facilities  

LNGOP-GB00-ENV-WIN-000001 Gladstone Supply Base Environmental Work Instruction 

LNGOP-GB00-LOG-PCE-000011 Waste Management Procedure  

LNGOP-QL00-ENV-FRM-000001 Environmental Code of Conduct  

LNGOP-QL00-ENV-PCE-000002 Bund Management Procedure 

LNGOP-QL00-ENV-PLN-000014 Shipping Management Plan 

LNGOP-QL00-ENV-PLN-000014 
QCLNG Facility Operations Environmental Management Plan – 
Shipping Activity Management 

LNGOP-QL00-ENV-PLN-000015 LNG Midstream Flaring Management Plan 

LNGOP-QL00-ENV-WIN-000006 LNG Facility Air Quality Monitoring Work Instruction 

LNGOP-QL00-ENV-WIN-000008 Sediment Basin Emergency Spill Response Work Instruction 

LNGOP-QL00-ENV-WIN-000009 Midstream Trade Waste Work Instruction 

LNGOP-QL00-HSS-PLN-000001 Midstream Operations Emergency Response Plan 

LNGOP-QL00-HSS-WIN-000039 Flaring Event Notification Work Instruction 

LNGOP-T00-ENV-WIN-000001 Water Quality Monitoring Work Instruction  

LNGOP-T00-IOM-PLN-000001 Midstream Leak Management Plan 

Marine Facilities Approval – EPBC 
2008/4401 

Approval to develop, construct, operate and decommission 
marine facilities on the mainland and on Curtis Island  

N/A Environmental Protection 1994 

N/A Vegetation Management Act 1999 

N/A Environment Protection and Biodiversity Conservation Act 1999 

N/A Petroleum and Gas (Production and Safety) Act 2004  

QCLNG-AUS-GEN-GPA-PLN-0689 Gladstone Stakeholder Engagement Plan 

QCLNG-BX00-ENV-PLN-000019 Greenhouse Gas and Energy Management Plan LNG Facility 
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Document Number Document Name 

QCLNG-BX00-ENV-PLN-000070 
Long-Term Turtle Management Plan LNG Facilities – Curtis 
Island, Gladstone 

QCOPS-BB00-ENV-RPT-000017 QGC Methane Strategy 

QCOPS-BX00-ENV-PLN-000003 Rehabilitation Framework 

QCOPS-OPS-ENV-MAN-000001 Biodiversity Action Plan 

QCOPS-OPS-ENV-PCE-000012 
Environment Response to Emergencies Incidents and Gas Leak 
Reporting 

QCOPS-OPS-ENV-PCE-000020 EMS Operational Control and Documentation Procedure  

QCOPS-OPS-ENV-PCE-000026 
QGC EMS Non-conformance, corrective action and preventative 
action procedure 

QCOPS-OPS-ENV-PCE-000028 Common Systems Environment Operating Procedure  

QCQGC-BX00-ENV-PLN-000021  QGC Biodiversity Action Plan 

QCQGC-BX00-ENV-MAN-000002 Biosecurity Manual 

QCQGC-BX00-ENV-MAN-000003 QGC Waste Management Manual 

QCQGC-BX00-ENV-MAN-000004 QGC’s Soil Management Manual 

QCQGC-BX00-ENV-PCE-000010 Biosecurity Procedure 

QCQGC-BX00-ENV-PLN-000018 Noise Management plan 

QCQGC-BX00-HSS-MAN-000005 QGC HSSE & SP Management System Manual 

Queensland Curtis LNG Project 
Environmental Impact Statement 

The Queensland Curtis LNG Project Environmental Impact 
Statement (EIS), incorporating both the draft and supplementary 
EIS 

Shipping Activities Approval – EPBC 
2008/4405 

Approval for the regulator transit of LNG tankers, ferries and 
barges between Gladstone and Curtis Island 

TW518 Trade Waste Approval 

2.3 Definitions 

Term Meaning 

ASS Acid Sulfate Soils 

EMS Environmental Management System 

EOP Environmental Operating Procedure 

EA Environmental Authority 

HER Hazard and Effects Register 

HSSE & SP CF 
Health Safety Security Environment & Social Performance Control 
Framework 

KPI Key Performance Indicator 

LOD Level of Defence 

LNG Liquified Natural Gas 

OICC Observation Intervention Compliance and Collaboration 
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2.4 Environmental Management System 

QGC operates under an accredited EMS certified to ISO 14001:2015.  This EOP is the primary operational control document for implementing the EMS within QGC’s 
Midstream Asset.  Core EMS controlled documentation has been developed to support this EOP and details of the documented management system are provided 
in Section 2.0.  QGC has also adopted the Shell HSSE & SP Policy that outlines Shell’s commitments and accountabilities for QGC employees and contractors.  A 
copy of the Shell HSSE & SP Policy is included as APPENDIX B:  .  

Key QGC environment control manuals / plans to support aspects of the Midstream Asset are as follows: 

Title  Document No. Purpose  

QGC HSSE & SP Management 
System Manual 

QCQGC-BX00-HSS-MAN-000005 

This Environmental Management System (EMS) Manual defines how QGC Pty Ltd and 
QCLNG Operating Company Ltd (QCLNG) meet obligations under ISO14001:2015, 
describing the main elements of the environmental management system and their 
interaction, with reference to related documents. 

Greenhouse Gas and Energy 
Management Plan 

LNGOP-QL00-ENV-PLN-000019 

The purpose of the GHG & Energy Management Plan is to consistently assess the GHG / 
CO2 impact across QGC and Shell, embed GHG considerations into normal decision‐
making and business / project evaluation while employing a common language for GHG‐
risk evaluation. 

Biosecurity Manual QCQGC-BX00-ENV-MAN-000002 

This Biosecurity Manual describes QGC’s minimum mandatory requirements to manage 
biosecurity risk associated with its petroleum activities.  The intent of the manual is to meet 
QGC’s general biosecurity obligation to take all reasonable and practical steps to minimise 
the risks associated with invasive plants and animals, as well as animal and plant diseases 
and pathogens. 

QGC’s Soil Management 
Manual 

QCQGC-BX00-ENV-MAN-00004 

This Soil Management Manual outlines the mandatory soil management requirements to 
comply with legislative and QGC obligations.  This document outlines processes and 
systems required to achieve successful stabilisation, rehabilitation and erosion and 
sediment control management. 

QGC Waste Management 
Manual 

QCQGC-BX00-ENV-MAN-000003 

QGC’s Waste Management Manual documents the approach to the management of solid 
and liquid waste streams across QGC assets.  It aims to ensure that: 

▪ All waste generation streams are included and understood; 
▪ Waste reduction and reuse strategies are clearly articulated; 
▪ Waste transport pathways are understood; 
▪ Appropriately licensed waste disposal facilities are being used. 
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3.0 RESOURCES 

The following resources are required to implement this EOP. 

3.1 Responsibilities 

QGC responsibilities applicable to this EOP are outlined in the table below: 

Table 2:  Personnel Responsibility 

POSITION ENVIRONMENTAL MANAGEMENT RESPONSIBILITIES 

Asset Manager Midstream 

▪ Ensure the environmental protection commitments outlined in the Shell 
HSSE & SP Control Framework (CF)and state / federal environmental 
approvals are implemented for LNG facility. 

▪ Create the leadership culture that drives the Shell commitment of no harm 
to people and to protect the environment and supporting continuous 
improvement of QGC’s environment performance. 

▪ Provide the resources necessary to achieve compliance with 
requirements of HSSE&SP CF environment manuals and relevant state / 
federal approvals. 

Operations Manager 

▪ Provide resources to assist with routine site environmental sampling and 
monitoring at the direction of the Midstream Lead Environmental Advisor. 

▪ Operate the plant in accordance with the requirements of the HSSE & SP 
Control Framework, environment manuals and state / federal environment 
approvals. 

Engineering Manager 

▪ Co-ordinates and manages civil maintenance of stormwater system. 
▪ Ensure implementation of Greenhouse Gas and Energy Management 

Plan. 
▪ Maintain the plant in accordance with the requirements of the HSSE & SP 

Control Framework, environment manuals and state / federal environment 
approvals. 

Maintenance Manager 

▪ Maintain the facility in accordance with requirements of HSSE & SP CF 
environment manuals and relevant state / federal approvals 

▪ Monitor, schedule and execute any Safety and/or Environmentally Critical 
Assets for repair or maintenance. 

Marine Operations 
Manager 

▪ Provide assurance and support regulatory compliance of marine activities. 
▪ Ensure marine operations are conducted in accordance with requirements 

of HSSE & SP CF environment manuals and relevant state / federal 
approvals. 

HSSE Manager Midstream 

▪ Ensure compliance with environmental legislation and regulations, 
permits, licences and approvals. 

▪ Provide resourcing for deployment, and development of HSSE resources 
to establish, implement, maintain and improve environmental 
performance. 

▪ Ensure this EOP and associated environmental plans and procedures are 
implemented and updated, including training of site personnel in 
applicable aspects of environmental compliance and this EOP.  

▪ Oversee environmental incident and environmental emergency 
investigations and implementation of corrective actions. 
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POSITION ENVIRONMENTAL MANAGEMENT RESPONSIBILITIES 

Environment Operations 
Manager 

▪ Ensures QGC manages compliance with environmental regulation 
including the communication of non-compliances with the EA and EPBC 
approvals to the Administering Authority and annual reporting obligations.  

▪ Provides resources (environmental technical and compliance reporting 
support) to assist in achieving compliance with state / federal approvals 
to establish, implement, maintain and continuously improve the EMS 
according to ISO14001.   

▪ Maintains relationship with environmental regulatory authorities. 
▪ Provides resources to maintain the environmental aspects of the QGC 

HSSE & SP Management System. 
▪ Provide resources to audit compliance with environmental obligations. 

Contracts and 
Procurement Manager 

▪ Ensure HSSE controls are established and executed in consultation with 
Contract Owner in applicable contracts.   

Lead Environmental 
Advisor 

▪ Provide input into the Environmental Site Induction provided to all site staff 
and visitors. 

▪ Act as primary point of contact for site personnel on environmental 
matters and any associated environmental incidents. 

▪ Provide the Operations Manager and Maintenance Manager with 
environmental technical and regulatory compliance support regarding site 
environmental management. 

▪ Coordinate routine site environmental sampling and monitoring and 
manage field and laboratory analytical data results. 

▪ Reports results of site environmental monitoring to the QGC Environment 
Compliance Team. 

▪ Initiate and participate in environmental incident investigations in 
conjunction with and as directed by the LNG Operations HSSE Manager. 

▪ Communicate incidents and non-compliance to the QGC Environment 
Compliance Team. 

▪ Collate environmental incident reports and associated regulatory 
notifications for submission to the QGC Environment Compliance Team 
for review and transmission to the administering authority. 

▪ Monitor the implementation of the management measures and identify 
corrective actions. 

▪ Communicate the need for corrective actions to the QGC Environment 
Team, Operations Manager and LNG Operations HSSE Manager. 

▪ Actively participate in scheduled audits of the QGC EMS. 
▪ Facilitate site aspects of third party auditing of the state / federal 

environment approval conditions. 

Social Performance 
Advisor 

▪ Manage community complaints in relation to LNG Facility and its 
supporting mainland sites. 

▪ Ensure compliance with Stakeholder Management Plan / System. 
▪ Ensure reputational risk as a result of operational activities is managed 

appropriately. 

Lead Tenures / Permit 
Advisor 

▪ Accountable for administering financial assurance calculations and 
submissions to administering authority. 

▪ Permit applications, amendments and surrenders relevant to the 
operation of the LNG facility. 

Finance Manager 
Midstream 

▪ Engage with Lead Environment Advisor Midstream / HSSE manager to 
ensure required environmental elements are incorporated within the 
Midstream budget.   

All Personnel 

▪ Report all HSSE incidents and hazards and participate in incident 
investigations where requested. 

▪ Use Observation Intervention Compliance Collaboration (OICC) tool to 
raise positive / negative environmental observations. 

▪ Understand their obligations under the EP Act; Duty to notify and their 
General environmental duty as reflected in the Midstream Asset induction. 
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3.2 Midstream Budget 

The HSSE Manager or delegate must provide input into the budget as part of the annual business planning 
process to ensure all costs related to environmental elements, approvals, conditions and commitments are 
incorporated.  This includes: 

▪ Statutory fees and charges (annual returns); 
▪ Offset programs and obligations under State and federal provisions (indirect offsets); 
▪ Financial contribution to monitoring programs in Gladstone / Curtis region by QGC Monitoring 

programs;  
▪ Environmental Management including equipment, incident investigation and clean up. 

3.3 Financial Assurance and Rehabilitation 

Financial assurance (FA) is held by the administering authority (the Department of Environment and Science) 
for the Midstream Asset EA.  FA is held by the administering authority to cover any likely costs of preventing 
or minimising environmental harm and rehabilitating or restoring the environment after cessation of the 
environmentally relevant activity.   

A rehabilitation and decommissioning program for the LNG Facility is required to be developed 5 years prior 
to the cessation of activities under conditions of federal approvals (EPBC 2008/4402 and EPBC 2008/4401).  

Rehabilitation of disturbed land is required to be undertaken as soon as practicable after the disturbance 
activity has ceased.  Where required, rehabilitation shall be manged in accordance with the requirements in 
this procedure, the Rehabilitation Framework (QCOPS-BX00-ENV-PLN-000003) and the Soil Management 
Manual (QCQGC-BX00-ENV-MAN-000004).  QGC submits annual returns to the administering authority 
detailing annual disturbance and rehabilitation amounts undertaken in accordance with the EA. 
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4.0 OBJECTIVE / TARGETS 

The Shell Commitment and Policy on Health, Security, Safety, the Environment and Social Performance applies across Shell and is designed to help protect people 
and the environment.  The overall environmental objective for the Midstream Asset Operation is to be fully compliant with regulatory approval conditions and relevant 
legislation and aim for continuous improvement in environmental performance.  Relevant environmental aspects and environmental values for the Midstream Asset 
are shown in Table 3:  Environmental Values.  Targets for specific environmental aspects (e.g. air emissions from flaring, GHG emissions) are set on an annual basis 
and reviewed on a quarterly basis at the QGC HSSE Committee Meeting as part of the EMS Management Review.  Section 7.0 Performance Evaluation, Table 14 
further on in the procedure stipulates the various monitoring undertaken to ensure management of the below listed environmental values. 

Table 3:  Environmental Values 

Environmental 
aspect 

Identification of existing environmental values 
Assessment of potential impacts on existing 

environmental values resulting from LNG Facility 
activities 

Air Under the EPP (Air), the following environmental values are to be enhanced or 
protected: 
The qualities of the air environment that are conducive to protecting the health and 
biodiversity of ecosystems. 
The qualities of the air environment that are conducive to human health and 
wellbeing. 
The qualities of the air environment that are conducive to protecting the aesthetics of 
the environment, including the appearance of buildings, structures and other 
property. 
The qualities of the air environment that are conducive to protecting agricultural use 
of the environment. 
Gladstone harbour and its surrounds (including the southern end of Curtis Island) is 
a major industrial centre with a number of major industrial and mineral processing 
facilities located in the region, which all contribute to the industrial value identified for 
the area. Existing industrial facilities that contribute to the values include a power 
station, significant port infrastructure, and multiple materials handling facilities and 
gas processing plants. The LNG Facility is located within Curtis Island Industrial 
Precinct of the Gladstone State Development Area. The use designation of the 
industrial precinct includes high impact industry limited to natural gas (liquefaction 
and storage).    
Despite the industrial nature of the locality, environmental impact assessments show 
that, apart from in close proximity to the Gladstone Power Station and during regional 
scale pollution events such as bushfires and dust storms, the air quality meets the 

All activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains the existing environmental 
values.  
Potential adverse impacts of operational activities 
include flaring and the release of emissions from the 
plant.  These activities are conditioned by the EA and 
associated environmental management plans where 
they have a potential to impact on environmental values.  
QGC endeavours to minimise adverse impacts to this 
environmental value where possible and has 
implemented the Monte Christo Offset Proposal as its 
environmental offset as required by its state and federal 
approvals. 
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Environmental 
aspect 

Identification of existing environmental values 
Assessment of potential impacts on existing 

environmental values resulting from LNG Facility 
activities 

Environmental Protection (Air) Policy 2008 criteria for the protection of human health, 
wellbeing and the health and biodiversity of ecosystems. 

Land The Environmental Protection Regulation 2008 requires that activities are conducted 
in a way that protects the environmental values of land, including soils, subsoils, 
landforms, and associated flora and fauna. 

All activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains the existing environmental 
values of land.  
All QGC construction and operational activities are 
conditioned by the EA and associated environmental 
management plans where they have a potential to 
impact on environmental values. 
QGC endeavours to minimise adverse impacts to land 
where possible and has implemented the Monte Christo 
Offset Proposal as its environmental offset as required 
by its state and federal approvals. 

Noise & Vibration The LNG Facility is situated within the Curtis Island State Development Area (SDA) 
Industrial Precinct which is subject to moderate to high levels of background noise 
from the surrounding LNG and industrial facilities and the harbour.   
Given the industrial nature of the area and the large separation distance to the 
nearest receptor (located approximately 4.2km from the site), the key environmental 
values to be protected, as outlined in the EPP (Noise) are those qualities of the 
acoustic environment that are conducive to protecting the health and biodiversity of 
ecosystems.   
As reflected in the current EA issued by DES, noise limits have not been set to 
specifically protect the health and biodiversity of ecosystems from noise impacts 
generated by the LNG Facility, as it is an industrial use consistent with the intent of 
the area. 
Other environment values for noise, pertaining to human health and wellbeing, and 
protecting the amenity of the community are not directly relevant to the LNG Facility 
site, as there are no sensitive receptors in the vicinity. 

All activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains the existing environmental 
values.  
QGC endeavours to minimise adverse impacts to this 
environmental value where possible. QGC has 
conducted modelling and monitoring of its activities and 
implemented a Noise Management Plan to ensure that 
all construction and operational activities are 
undertaken within the limits specified in the 
environmental authority. 
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Environmental 
aspect 

Identification of existing environmental values 
Assessment of potential impacts on existing 

environmental values resulting from LNG Facility 
activities 

Water The Department of Environment and Science have published a document Curtis 
Island, Calliope River, and Boyne River Basins Environmental Values and Water 
Quality Objectives under the EPP (Water).   
The environmental values identified in this document for the Curtis Island Basin, and 
more relevantly, to the LNG Facility located within the Curtis Island SDA Industry 
Precinct are: 
Aquatic ecosystems 
Industrial use 
Cultural and spiritual values 

All activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains the existing environmental 
values of water.  
Potential adverse impacts of operational activities 
include the release of authorised contaminants/waste 
and surface waters from the plant to receiving waters of 
Port Curtis. QGC endeavours to minimise adverse 
impacts to these environmental values where possible.  
Activities are conditioned by the EA and associated 
environmental management plans where they have a 
potential to impact on environmental values of water.  

Wetland The Environmental Protection Regulation 2008 identifies the environmental values of 
a wetland as qualities that support and maintain: 
The health and biodiversity of the wetland’s ecosystems. 
The wetland’s natural state and biological integrity. 
The presence of distinct or unique features, plants or animals and their habitats, 
including threatened wildlife, near threatened wildlife and rare wildlife under the 
Nature Conservation Act 1992. 
The wetland’s natural hydrological cycle. 
The natural interaction of the wetland with other ecosystems, including other 
wetlands. 
Queensland wetlands have been assessed for ecological significance using these 
values, and subsequently mapped as either having High (HES) or General Ecological 
significance (GES). 
The tidal areas of the LNG facility on Lot 2 SP 228185 consist of mangrove mud flats 
that are mapped as both wetlands of General Ecological Significance and sections 
are mapped as Wetlands of High Ecological Significance. 

All activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains the existing environmental 
values of wetlands.  
QGC endeavours to minimise adverse impacts to this 
environmental value where possible and does not 
expect there will be any environmental impacts to a 
wetland of high or general ecological significance as a 
result of its activities.  
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Environmental 
aspect 

Identification of existing environmental values 
Assessment of potential impacts on existing 

environmental values resulting from LNG Facility 
activities 

Waste Queensland’s Environmental Protection Act 1994 identifies ‘waste’ as anything, other 
than a resource approved for a beneficial use that is either: 
Left over, or an unwanted by-product, from an industrial, commercial, domestic or 
other activity. 
Surplus to the industrial, commercial, domestic or other activity generating the waste. 
The Environmental Protection Regulation 2008 requires that any waste generated, 
transported, or received as part of carrying out an activity is managed in a way that 
protects all environmental values. 

All wastes generated, transported or received as part of 
activities associated with the operation of the LNG 
Facility will continue to be undertaken in such a way that 
protects and maintains all existing environmental values 
to the greatest extent possible. 
QGC endeavours to minimise adverse impacts to this 
environmental value and strives where possible to 
ensure that all site activities follow the waste 
management hierarchy – i.e. avoidance; re-use; 
recycling; recovery; disposal. These activities are 
conditioned by the EA and QGC’s internal waste 
management plans where they have a potential to 
impact on environmental values.  
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5.0 HAZARD AND EFFECTS 

QGC Midstream Asset maintains a Hazard and Effects register (LNGOP-T00-ASI-REG-00001) which captures all hazards and associated controls for the facility in 
accordance with Shell’s HSSE & SP Control Framework as determined by Shells Risk Assessment matrix (RAM).  The key environmental and reputational risks for 
the site have been extracted from the Midstream Asset Hazard and Effects register and is provided in Table 4:  LNG Facility Significant Environmental Risks below.  
It should be noted that the Hazard and Effects register for the Midstream Asset is subject to both scheduled as well as unscheduled reviews and the risk ratings may 
change. 

 

Figure 2:  Shell Risk Assessment Matrix – RAM 
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Table 4:  LNG Facility Significant Environmental Risks 

Hazard 
Description 

Source (s) of 
Hazard 

Threat Consequence 

(Potential) 
RAM 

Rating 
Controls 

C E 

Surface water 
runoff 

Disturbed 
footprint, drains, 
culverts, site 
wide 

▪ High rainfall event 
▪ Runoff received from outside 

site boundary 
▪ Groundwater intrusion and 

ponding within drainage 
system 

▪ Contamination of storm water 
from normal operations 

▪ Sediment runoff to harbour. 
▪ Erosion. 
▪ Undermining of footings on 

non-critical equipment. 
▪ Elevated pH in storm water 

release 
▪ Release of contaminants to 

marine environment 

3B 2E 

Monitoring / sampling procedures 
Design and maintenance of site 
surfaces and drainage system 
Maintenance of equipment to 
prevent leaks 
Use of sediment and erosion 
controls 

Emissions to air Emissions to air Incomplete combustion 
Flaring 

Air quality impacts 
Visual amenity impacts 

3D 2E 

Air quality monitoring 
Flare Management Plan 
Maintenance of equipment 
GHG EMP 

Dynamic 
situations 

Sea transport i.e. 
Ferry 

Fauna strike 
Ferry collision 

Fauna injury / death 
Impact to protected marine life 

4B 3B 
Shipping Management Plan 
Go slow zones for shipping vessels 

Biological Biosecurity Introduction of exotic species i.e. 
weeds / fire ants 

Breach of legislation 
Habitat alteration 

2C 2C 
Biosecurity procedures 
Weed / seed vehicle inspections 

Environmental 
Aspects 

Waste  Waste storage / handling and 
transfer / disposal 

Contamination to land / water 
3B 3B 

Waste management procedures 
Waste segregation facilities 
Certified waste contractor 

Hydrocarbons 
(Hot oil / 
Hydraulic Oil / 
diesel fuel) 

 Site wide Overpressure 
Overfilling of tanks 
Corrosion 
External impact 

Spill to environment 

3B 4B 

Monitoring / sampling procedures 
Spill kits 
Design of equipment to prevent 
leaks 
Emergency response plan 
Water management procedure 
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5.1 Performance Criteria 

Performance criteria have been established to drive environmental performance for each key aspect in line 
with the risks outlined in Section 5.0.  Performance criteria are ranked in the following sections and those 
recognised as posing a significant environment risk are described (in the following sections).  The associated 
controls are managed through the referenced management system.  

5.1.1 Air Quality and Flaring 

Management of air quality, flaring and visual amenity must be in accordance with the specific performance 
criteria listed below. 

Table 5:  Air Quality and Flaring Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

A01 
Manage emissions to meet targets in Midstream 
GHG Energy Management Plan. 

Midstream GHG 
Energy Management 
Plan 

Operations Manager 

A02 

Manage emissions to keep within safe guard 
mechanism baseline issued by Clean Energy 
Regulator. 

Midstream GHG 
Energy Management 
Plan / Midstream Leak 
Management Plan 

Asset Manager 
Midstream 

A03 
Implement requirements of Climate and Clean Air 
Coalition Oil and Gas Partnership. 

QGC Methane 
Strategy 

Asset Manager 
Midstream 

A04 

Ensure risks associated with SOx and NOx have 
been assessed and comply with emission limits as 
per the requirements of SOx and NOx section of the 
Environment Manual within the HSSE&SP CF. 

HSSE & SP CF Operations Manager 

A05 
Identify ozone depleting substances (ODS) and 
comply with requirements of ODS section of the 
Environment Manual within the HSSE&SP CF. 

HSSE & SP CF 
Engineering 
Manager 

A06 
Monitor the release of contaminants to the 
atmosphere from point sources in accordance with 
Schedule B of the EA. 

Air Quality Monitoring 
Work Instruction  

Operations Manager 

A07 
Reduce emission to air of volatile organic 
compounds (VOCs) to as low as reasonably 
possible (ALARP). 

Shell HSSE & SP 
Control Framework – 
Environmental Manual 

Asset Manager 
Midstream 

A08 

Flaring reduction initiatives developed and 
implemented to reduce flaring events and limit 
continuous visible smoke as far as reasonably 
practicable and in accordance with Schedule B of 
the EA. 

Flaring Management 
Plan 

Operations Manager 

A09 
Monitoring of flaring as specified in Schedule B of 
the EA.  

Flaring Management 
Plan 

Operations Manager 

A10 

Where monitoring identifies an exceedance QGC 
will implement controls as the relevant air quality 
procedure. 

Air Quality Monitoring 
Work Instruction / 
Flaring Management 
Plan 

Operations Manager 

A11 
Notifications of flaring events (planned and 
unplanned) as specified in Schedule B of the EA. 

Flaring Event 
Notification Work 
Instruction 

Manager 
Environment 
Operations 

A12 
The sulphur content of fuel burned in the power 
generators will not exceed 0.5 percent by weight. 

Monitoring of feed gas 
concentration 

Operations Manager 

A13 

No environmental nuisance from the release of 
noxious or offensive airborne contaminants or from 
the release of dust or particulate matter at any 
nuisance sensitive or commercial place. 

Stakeholder 
Management System / 
GANI air quality 
monitoring stations 

Operations Manager 
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Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

A14 

Manage complaints in accordance with Social 
Performance Plan and Community Feedback 
Procedure. 

Stakeholder 
Management System 
Community Feedback 
Procedure 

Social Performance 
Advisor 

 

5.1.2 Nuisance (Noise / Visual Amenity) 

Management of noise and visual amenity as a result of petroleum activities must be in accordance with the 
specific performance criteria listed below. 

Table 6:  Nuisance Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

N01 

Noise from the operation of the LNG Facility will not 
cause environmental nuisance at any sensitive or 
commercial place and shall not exceed the limits 
specified in Schedule D of the EA in the event of a 
complaint. 

Noise Management 
Plan 

Asset Manager 
Midstream 

N02 
Emission of low frequency noise (below 200 Hz) 
must not cause an environmental nuisance. 

Noise Management 
Plan 

Asset Manager 
Midstream 

N03 

Respond to community complaints in accordance 
with the Social Performance Plan, Gladstone 
Community Engagement Action and Monitoring 
Plan and / or requirements of the conditions of the 
EA. 

Stakeholder 
Management System 
Community 
Feedback Procedure 

Social Performance 
Advisor 

N04 

Changes to the visual impact of the facility including 
light spill, shall be minimised with appropriate 
colour scheme in line with requirements of EPBC 
2008/4402. 

QGC Management of 
Change (MOC)  

Asset Manager 
Midstream 

5.1.3 Biodiversity 

Management of biodiversity as a result of petroleum activities must be in accordance with the specific 
performance criteria listed below. 

Table 7:  Biodiversity Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

B01 
No unauthorised clearing of native terrestrial 
vegetation or marine flora species. All clearing shall 
occur in accordance with limits specified in EA. 

QGC MOC Process 
Asset Manager 
Midstream  

B02 

Any risks associated with impacts to protected 
marine life must implement controls as per the 
Shipping Management Plan and Midstream 
Biodiversity Procedure. 

Shipping 
Management Plan/ 
Midstream 
Biodiversity 
Procedure 

Lead Environmental 
Advisor Midstream 

B03 

All fauna / death injuries of relevant EPBC listed 
species (i.e. turtle / dugong) as a result of QGC’s 
petroleum activities shall be reported to Federal 
Government in accordance with federal approval 
requirements. 

FIM / Incident 
Investigation and 
Reporting Procedure 
/ Long Term Turtle 
Management Plan 
LNG Facilities / 
Shipping 
Management Plan 

Lead Environmental 
Advisor Midstream 

B04 
For clearing activities only, all fauna/death injuries 
of protected species shall be referred to wildlife 
carer and regulator notified within 24 hours. 

FIM / Incident 
Investigation 
Reporting Procedure 

Lead Environmental 
Advisor Midstream 
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Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

B05 
Implement mangrove monitoring requirements of 
Operational Works Prescribed tidal works permits 
and ensure submission of results to DAFF. 

ECMS / Midstream 
Monitoring Schedule 

Lead Environmental 
Advisor Midstream 

BD06 
Implement the requirements of Long Term Turtle 
Management Plan (LTTMP) on behalf of Midstream 
Asset. 

Long Term Turtle 
Management Plan 

Lead Environmental 
Advisor Midstream 

BD07 
Minimise practicable light spill into the marine 
environment and potential disturbance to marine 
turtles in accordance with requirements of the EA. 

QGC MOC / Long 
Term Turtle 
Management Plan 

Asset Manager 
Midstream 

BD08 
Implement the requirements of the Shipping 
Management Plan as required by condition 1 of 
EPBC approval 2008/4405. 

Shipping 
Management Plan 

Marine Operations 
Manager 

BD09 
Where monitoring in relation to biodiversity matters 
identifies exceedances, controls as per the relevant 
procedure shall be implemented.  

Long Term Turtle 
Management Plan / 
Midstream 
Biodiversity 
Management Plan 

Lead Environmental 
Advisor Midstream 

BD10 Undertake annual shorebird monitoring. 
Migratory Shorebird 
Inspection Work 
Instruction 

Lead Environmental 
Advisor Midstream 

BD11 
Ensure requirements of fauna related conditions as 
required by the EA are met. 

Midstream 
Biodiversity 
Management Plan 

Lead Environmental 
Advisor Midstream 

BD12 
Ensure compliance with species management 
program for tampering with animal breeding places 
- low risk and high risk. 

Species 
management 
program for 
tampering with 
animal breeding 
places 

Lead Environmental 
Advisor Midstream 

5.1.4 Biosecurity Matters 

Management of biosecurity as a result of petroleum activities must be in accordance with the specific 
performance criteria listed below. 

Table 8:  Biodiversity Matters Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

BS01 
No introduction of invasive or legislated biosecurity 
matters as a result of petroleum activities. 

Biosecurity Manual 

Warehouse Manager 
-– Gladstone / 
Marine Operations 
Manager 

BS02 
No spread of invasive or legislated biosecurity 
matter as a result of petroleum activities. 

Biosecurity Manual 
Lead Environmental 
Advisor Midstream 

BS03 
All vehicles / machinery contain current Biosecurity 
Declaration – Vehicles / machinery / plant 
completed by competent person, at all times. 

Biosecurity Manual 

Warehouse Manager 
-– Gladstone / 
Marine Operations 
Manager 

BS04 

Things being moved or supplied to Midstream from 
a separate property must be accompanied by a 
completed Biosecurity declaration – Supply of 
things, completed by a competent person. 

Biosecurity Manual 
Warehouse Manager 
-– Gladstone 

BS05 

Suppliers of Things from outside of QGC tenements 
must provide an environment management plan of 
the facility outlining biosecurity actions, for review 
and approval prior to movement. 

Biosecurity Manual 

Lead Environmental 
Advisor Midstream / 
Warehouse Manager 
-– Gladstone / 
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Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

Marine Operations 
Manager 

BS06 
If things are being supplied to Midstream from 
within a biosecurity zone, a Biosecurity Instrument 
Permit must be obtained from an inspector. 

Biosecurity Manual 

Warehouse Manager 
-– Gladstone / 
Marine Operations 
Manager  

BS07 
Biosecurity, declaration and training records 
accessible for audit for at least 5 years. 

Biosecurity Manual 
Warehouse Manager 
/ Marine Operations 
Manager 

BS08 

Importer bringing things into Australia and 
supplying to Midstream must be able to 
demonstrate compliance with appropriate 
Australian Quarantine & Inspection Service 
procedures. 

Biosecurity Manual 
Contracts and 
Procurement 
Manager 

BS09 
Any identified biosecurity events will be managed in 
accordance with the requirements of QGC’s 
Biosecurity Procedure. 

Biosecurity 
Procedure 

Lead Environment 
Advisor Midstream 

BS10 
Where monitoring in relation to biosecurity matters 
identifies exceedances, controls as per the relevant 
procedure shall be implemented.  

Biosecurity 
Procedure 

Lead Environment 
Advisor Midstream 

BS11 
No increase in abundance or distortion of 
mosquitos and biting midges as a result of 
operational activities. 

Contractor 
Management 

Maintenance 
Manager 

5.1.5 Soil and Groundwater 

The management of soil and groundwater as a result of petroleum activities must be in accordance with the 
specific performance criteria listed below. 

Table 9:  Soil and Groundwater Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

SG01 
No release of contaminants to land or groundwater. Bund Management 

Procedure / Water 
Procedure 

Operations Manager 

SG02 

Ensure risks of soil and groundwater contamination 
and implement controls as per requirements of Soil 
and Groundwater Manual of the Environment 
Manual within the HSSE&SP CF. 

HSSE&SP CF Operations Manager 

SG03 
Implement certified Erosion and Sediment Control 
Plan which covers any active disturbance sites as 
stipulated in EA.  

QGC MOC Brownfields Projects 
Manager 

SG04 

Erosion and sediment control measures shall be 
implemented and maintained to minimise erosion, 
release of sediment and contaminants off site. 

Soil Management 
Manual / Water 
Management 
Procedure 

Asset Manager 
Midstream 

SG05 
Manage Acid Sulfate Soils (ASS) in accordance 
with the Queensland Acid Sulfate Soil Technical 
Manual, Soil Management Guidelines 2002. 

Soil Management 
Manual 

Lead Environmental 
Advisor Midstream 

SG06 
All spillage of waste / contaminant to be cleaned up 
as quickly as possible.  Dry methods of clean up to 
be used. 

Emergency 
Response 
Management Plan 

All Personnel 

SG07 

The storage and handling of hazardous materials 
and chemicals shall be in accordance with relevant 
Australian Standard or in absence of a standard the 
requirements of the EA 
(i.e.AS1940/AS3833 – segregation). 

Bund Management 
Procedure / 
Midstream Water 
Procedure 

Warehouse Manager 
/ Maintenance 
Manager 
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Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

SG08 
Soils / excess vegetation shall only be disposed of 
in the designated spoil areas as per the EA. 

QGC MOC Lead Environmental 
Advisor Midstream 

SG09 

Decommissioning plan to be developed at least 5 
years prior to end of asset and submitted to Federal 
regulator as per requirement of federal approvals 
(EPBC 2008 4402 and EPBC 2008 4401). 

Environmental 
Compliance 
Management System 
(ECMS) 

Asset Manager 
Midstream 

SG10 
Within 3 months of cessation of petroleum activities 
at LNG Facility, contaminated land investigation 
shall be conducted.  

ECMS Environment 
Operations Manager 
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5.1.6 Water 

Management of water as a result of petroleum activities must be in accordance with the specific performance 
criteria listed below. 

Table 10:  Water Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

WR01 
Management of surface water and wastewater 
streams shall be in accordance with the Midstream 
Water Procedure. 

Midstream Water 
Procedure 

Operations Manager 

WR02 

Any risks associated with discharges to aquatic 
environment must implement controls as per the 
Midstream Water Procedure and the Water in the 
Environment Section of the Environment Manual 
within HSSE&SP CF. 

HSSE&SP CF / 
Midstream Water 
Procedure 

Operations Manager 

WR03 

Contaminated storm water will be collected and 
treated before release. 

Bund Management 
Procedure / 
Midstream Water 
Procedure 

Operations Manager 

WR04 
Storm water must be monitored in accordance with 
the EA by suitably qualified personnel. 

Water Quality 
Monitoring Work 
Instruction 

Lead Environmental 
Advisor Midstream 

WR05 

Contaminants permitted to be released off site will 
occur only from authorised discharge points and will 
be monitored in accordance with criteria specified 
by the EA. 

Midstream Water 
Procedure 

Operations Manager 

WR06 

All stormwater system controls including drainage 
network, diversion drains, sediment basins, low 
flow pipes, and erosion and sediment controls will 
be suitably designed, maintained and operated. 

Maximo / MOC Engineering 
Manager / 
Maintenance 
Manager 

WR07 

Spillage of wastes, contaminants or other materials 
will be cleaned up as quickly as practicable to 
minimise contamination of stormwater. 

Midstream 
Emergency 
Response Plan / 
Shell HSSE Incident 
Reporting, 
Investigation and 
Follow up Procedure 

All Personnel 

WR08 
The release of contaminants via the discharge point 
will not exceed the release limits specified in 
Schedule C of the EA.  

Midstream Water 
Procedure 

Operations Manager 

WR09 
Where monitoring identifies an exceedance 
controls as per the Midstream Water Procedure 
shall be implemented. 

Midstream Water 
Procedure 

Lead Environmental 
Advisor 

WR10 
Any exceedances of water quality monitoring must 
be notified to administering authority as required by 
the EA. 

Midstream Water 
Procedure 

Environment 
Operations Manager 

WR11 
Revegetation of disturbed areas to minimise 
erosion and sediment contamination of stormwater 
released from the site. 

Rehabilitation 
Framework 

Asset Manager 
Midstream 

WR12 
Midstream Water Procedure shall be reviewed 
every 5 years and updated as required. 

McLaren / EB Lead Environmental 
Advisor 
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5.1.7 Waste 

Management of waste as a result of petroleum activities must be in accordance with the specific performance 
criteria listed below. 

Table 11:  Waste Performance Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

WA01 
Waste is managed in accordance with waste 
hierarchy. 

Waste Management 
Manual 

Asset Manager 
Midstream 

WA02 
Waste is segregated properly into clearly labelled 
bins or receptacles. 

Waste Management 
Manual 

All Personnel 

WA03 
Waste is not released to the environment, stored, 
transferred or disposed of contrary to any EA 
condition or the HSSE &SP CF requirements. 

Waste Management 
Procedure 

All Personnel 

WA04 

No contamination of soil, air or water as a result of 
inappropriate waste management or storage 
practices. 

Waste Management 
Procedure/Water 
Procedure/ Bund 
Management 
Procedure  

All Personnel 

WA05 

Hazardous waste is appropriately signed and 
stored according to the applicable legislation and 
standards. 

Waste Management 
Procedure 

Waste Contract 
Holder / Lead 
Environmental 
Advisor 

WA06 
Wastes are lawfully disposed of to waste receiving 
facilities that are appropriately licenced to receive 
the waste.   

Waste Management 
Manual 

Waste Contract 
Holder 

WA07 
Regulated waste is transported by licensed 
providers and tracked according to the QLD and 
Australian regulatory requirements. 

Waste Management 
Manual 

Waste Contract 
Holder 

WA08 
All waste providers must track all waste and submit 
monthly reports to QGC. 

Waste Management 
Manual/ Waste 
Contract 

Lead Environmental 
Advisor Midstream 

WA09 

Liquid regulated waste is to be stored within a 
bunded area such that any spillage is contained. 
The bunded area is to have a capacity of at least 
110% of the largest single receptacle. 

Waste Management 
Procedure 

Waste Contract 
Holder 

WA10 
Storage containers will be placed and managed in 
a manner that allows inspections of the containers 
and leak detection. 

Waste Management 
Procedure 

Waste Contract 
Holder 

WA11 
QGC shall not discharge ship quarantine waste 
onsite as per requirements in Shipping 
Management Plan. 

Shipping 
Management Plan 

Marine Operations 
Manager 

WA12 

Manage complaints relating to waste. Gladstone 
Stakeholder 
Engagement Plan 

Social Performance 
Advisor / 
Environment 
Operations Manager 

WA13 
All Trade waste discharge must be in accordance 
with Trade waste criteria (TW-518).  

Midstream Trade 
Waste Work 
Instruction  

Operations Manager 
 
 

WA14 
All non-routine waste (shutdown, projects or turn 
around campaigns) must be planned and budgeted 
for ahead of any planned activity. 

Waste Management 
Procedure 

All Personnel 

WA15 

Where monitoring identifies an exceedance of non-
conformance controls as per the waste 
management procedure shall be implemented 

Waste Management 
Procedure 

Waste Contract 
Holder / Lead 
Environmental 
Advisor 
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5.1.8 Incident Reporting and Emergency Response 

The performance criteria for incident reporting and emergency response are listed below. 

Table 12:  Incident Reporting and Emergency Response Criteria 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

IR01 

All notifiable incidents or the release of any 
contaminants where environmental harm has been 
caused or may be threatened not in accordance 
with the environmental authority shall be reported 
in accordance with the requirements as listed in 
conditions of EA. 

QGC’s Incident and 
Reporting & 
Environmental 
Emergency 
Procedure 

Environment 
Operations Manager 

IR02 

Environmental incidents or non-compliances which 
trigger notification to the regulator shall be 
investigated as per requirements in Shell HSSE 
Incident Reporting, Investigation and Follow up 
Procedure / OICC/ QGC EMS Non-conformance, 
corrective action and preventative action procedure   

Shell HSSE Incident 
Reporting, 
Investigation and 
Follow up Procedure 
/ OICC / QGC EMS 
Non-conformance, 
corrective action and 
preventative action 
procedure 

All Personnel 

IR03 

Mitigation measures are implemented following 
incident investigations to prevent recurrence of 
similar incidents. 

Midstream Action 
Tracker / Maximo / 
Fountain Incident 
Management (FIM) 

Asset Manager 
Midstream 

IR04 
Environmental impacts as a result of an incident / 
emergency are addressed immediately or as soon 
as practically safe to do so. 

Midstream Action 
Tracker / Maximo 

Asset Manager 
Midstream 

IR05 

Midstream Asset must implement and maintain 
contingency plans and emergency procedures to 
deal with foreseeable risks and hazards to prevent 
and mitigate environmental harm. 

Midstream 
Emergency 
Response Plan 

Midstream HSSE 
Manager 

IR06 

All non-compliances and remedial actions with 
federal approval conditions shall be made to 
Administering Authority within 5 business days. 

QGC’s Incident and 
Reporting 
Environmental 
Emergency 
Procedure / QGC 
EMS Non-
conformance, 
corrective action and 
preventative action 
procedure 

Environment 
Operations Manager 

5.1.9 Decommissioning, Rehabilitation and Financial Assurance 

The performance criteria for decommissioning, rehabilitation and financial assurance are listed below. 

Table 13:  Decommissioning, Rehabilitation and Financial Assurance 

Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

RH01 
Rehabilitation achieves a safe, non-polluting, stable 
landform and is self-sustaining.  

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH02 
Rehabilitation of disturbed land is commenced as 
soon as practicable after the disturbance activity 
has occurred. 

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH03 
Rehabilitation of contaminated land is commenced 
as soon as practicable after the contamination has 
been identified.  

Rehabilitation 
Framework 

Asset Manager 
Midstream 
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Number Performance Criteria 
Management 

Document / System 
Responsible 

Person 

RH04 
Rehabilitation of disturbed land does not impact 
future land use. 

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH05 
Decommissioning and rehabilitation activities are to 
be undertaken under an approved plan.  

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH06 

Disturbed land that is no longer required to 
undertake the petroleum activity is to be 
rehabilitated as soon as practicable after the 
petroleum activity has ceased.  

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH07 

Decommissioning and rehabilitation activities will 
be undertaken where possible, as to not result in 
any damage of naturally occurring coastal wetlands 
or natural watercourses.  

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH08 
No contaminated material is to be used as fill. Rehabilitation 

Framework 
Asset Manager 
Midstream 

RH09 

Monitoring and inspection of rehabilitation will be 
undertaken and records of rehabilitation will be kept 
until after the surrender of the Environmental 
Authority.  

Rehabilitation 
Framework 

Lead Environmental 
Advisor Midstream 

RH10 
Any defective rehabilitation shall be made good by 
the relevant contractor during the defects and 
liability period and by QGC after this period.  

Rehabilitation 
Framework 

Contract Holder 

RH11 

Prior to the cessation of the petroleum activity a 
written agreement with the administering authority 
will be obtained to retain any infrastructure for a 
future use.   

Rehabilitation 
Framework 

Asset Manager 
Midstream 

RH12 

Financial assurance is provided to the 
administering authority for land that has been or is 
proposed to be disturbed based on the 
rehabilitation costs. 

Financial Assurance 
Register 

Lead Tenures and 
Permits Advisor 
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6.0 IMPLEMENTATION 

6.1 Communication and Awareness 

This procedure will be communicated to all personnel via:  

▪ Flash notifications; 
▪ Specific tool box presentations, made available for contractors and operations personnel to 

deliver; and 
▪ Contract amendments. 

An analysis will be required to communicate any changes in scope to existing contractors relating to potential 
implications on resourcing. 

6.2 Training and Inductions 

All QGC employees and long-term contractors undergo a comprehensive induction program that outlines the 
requirements of this EOP, the general environment duty and duty to notify, as well as site specific requirements 
associated with site environmental management and incident response. 

All site personnel, including site visitors, will be required to comply with the site Environmental Code of 
Conduct.  The Environmental Code of Conduct, a requirement of the site Federal Environmental Approval, 
provides awareness on key environmental values. 

Further training and environmental awareness includes, but is not limited to: 

▪ Toolbox talks and Environmental Awareness Training (i.e. environmental incident response and 
reporting);  

▪ Environmental Code of Conduct (captured in site induction); 
▪ Internal Training i.e. Shell SOU;  
▪ Area Competencies; 
▪ EMS Learning Modules; 
▪ Environmental Operating Procedures / Environmental Work Instructions Training; and 
▪ Workbooks. 

6.3 Management of Change 

QGC’s Management of Change (MOC) process ensures all significant changes to the QGC Midstream Asset 
are appropriately examined, risk assessed, authorised and documented prior to implementation.  The MOC 
process includes the assessment of environmental risks to ensure environmental compliance (QCOPS-BX00-
HSS-PCE-000012). 

6.4 Contracts and Brownfields Projects 

All Midstream contracts must refer to and abide by the Midstream EOP.  All major contracts / projects must 
also submit an environmental management plan to QGC for review and approval.  Environment impacts of 
projects must be assessed via the Environment, Social, Health Impact Assessment (ESHIA) process as per 
the impact Assessment section of the Projects Manual in the HSSE & SP CF. 

6.5 Control of Documents and Records 

All environmental management plans and associated documents are managed via a document control system.  
The current version of the document must be sourced from the document control centre.  

This document will be reviewed and updated in accordance with the EMS Operational Control and 
Documentation Procedure (QCOPS-OPS-ENV-PCE-000020) and any changes that are made to the document 
will be communicated to the team as applicable. 

All environmental documents shall be retained for a minimum period of 5 years. 

 



 

Document Number:  LNGOP-QL00-ENV-PCE-000008 

Document Title:  MIDSTREAM ENVIRONMENTAL OPERATING PROCEDURE 

 

Revision:  0 UNCONTROLLED WHEN PRINTED Page 30 of 54 

 

7.0 PERFORMANCE EVALUATION 

7.1 Monitoring 

Environmental monitoring is coordinated by the Lead Environmental Advisor Midstream and undertaken in 
accordance with approval conditions.  

Monitoring results are communicated via technical reports to relevant internal and external stakeholders. 
Where monitoring results exceed prescribed limits, the non-compliance is reported to the environmental 
regulator in accordance with the notification provisions under the Environmental Authority or another 
Administrating Authority for other relevant approvals. 

Monitoring shall be undertaken under the direction of or a by suitably qualified, experienced and competent 
persons. 

An Annual Monitoring Report shall be prepared in accordance with the conditions of the EA and will include a 
summary of the monitoring programs applicable at the time, as shown in Table 14:  Annual Monitoring 
Programs.  In addition to the data from each monitoring program, a summary of environmental incidents that 
caused a release of contaminants from equipment failure and actions taken or proposed actions to minimise 
any environmental risk identified by the monitoring programs shall be provided in the Annual Monitoring Report. 

Table 14:  Annual Monitoring Programs 

Aspect Number Requirement 

Air A01 Monitor GHG emissions 

Air A03 
Monitor the release of contaminants to the atmosphere from point 
sources in accordance with Schedule B of the EA. 

Air A06 
Monitor flaring events and report the frequency and duration of 
continuous visible smoke emissions in accordance with Schedule 
B of the EA. 

Water 

WR02, WR03, 
WR04, WR05, 
WR0, WR08, 
WR09 

Monitoring releases to water in accordance with EA Schedule C. 

Biodiversity B01, B02, B03 Monitoring clearing activities 

Biodiversity B04 Marine Plant Health Assessment monitoring program. 

Biodiversity 
BD02, B05, B07, 
BD09 

Risks associated with MNES are monitored in accordance with the 
Long-Term Turtle Management Plan and the Shipping 
Management Plan 

Soil and 
Groundwater 

SG01 Monitoring of groundwater (if required). 

Biosecurity BS01 Monitoring of biosecurity matters i.e. invasive pests and weeds 

Rehabilitation RH09 Monitoring rehabilitated areas 

Waste WA13 Monitoring of trade waste release 

Waste WA06 / WA07 Monitoring of waste tracking 

The discharge points and emission controls associated with the above monitoring programs are depicted in 
figures contained in APPENDIX B:  . 
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7.2 Inspections 

Environmental inspections to ensure conformance to this EOP and to drive continual improvement of 
environmental performance occur as part of: 

▪ Operator inspections; 
▪ Supervisor inspections; 
▪ Observations Intervention Compliance Collaboration (OICCs); and 
▪ Lead Environmental Advisor Midstream inspections. 

7.3 Environmental Critical Equipment 

Environmentally Critical Equipment (ECE) are equipment, structures or systems designed and operated to 
significantly lower the risk of an event occurring that has an environmental consequence of RAM rating of Red 
or Yellow 5A / 5B (therefore with potential to cause environmental harm), or that has the potential to result in 
a non-compliance to regulatory conditions or negatively impact upon the Company’s reputation and social 
licence to operate. 

Equipment and tasks which are critical for environmental compliance shall be marked within the Global Work 
Management System (Maximo).  Any maintenance works required on Environmentally Critical Equipment that 
becomes overdue is communicated to production and maintenance teams to highlight the increased risk to 
environment compliance. 

7.4 Auditing 

The LNG Facility may be subject to routine audits to ensure the site’s compliance with its environmental 
requirements. Audits in Shell are classified as either Line of Defence (LOD) 1, 2 or 3 as follows: 

▪ LOD 1 – Self Assurance – Site Inspections undertaken by on site staff e.g. risk focussed 
inspections, PTW, MOC etc; 

▪ LOD 2 – Business Assurance – ISO 14001 audit program/certification; and  
▪ LOD 3 – Independent Assurance – Shell HSSE & SP Control Framework audits / environment 

manual review by a third party.  

QGC’s licensing provisions are subject to regulatory inspection / audit programs.  These audits are not planned 
as a component of the QGC assurance plan due to their unknown quantity and short-term planning limitations. 

7.5 Non-conformance, Corrective Actions and Continuous Improvements 

Non-conformances shall be documented and recorded in the relevant system as indicated below and 
communicated to the relevant responsible person(s).  Further detail on how QGC manages non-conformance 
is included in the QGC EMS Non-conformance, Corrective Action and Preventative Action Procedure. 

Table 15:  Systems for tracking non-conformance and corrective actions 

System Item Responsible 

Fountain Incident Management 
(FIM) 

Incidents  Incident Owner  

Midstream Action Tracker Non-conformances from audits Action Owner 

RADAR 
All LOD 2 & 3 audits captured 
under the QGC Assurance 
schedule 

Action Owner 

Maximo 
Work orders – tracking 
maintenance activities of ECEs 

Production Shift Manager 
(Operations) 

Leaks and Seeps Register Fugitive emissions / leaks 
Production Shift Manager 
(Operations) 

OICC 
Near misses, interventions, 
unsafe actions / conditions 

HSSE team 

Reporting requirements and responsibilities for environmental incidents are specified in the Shell HSSE 
Incident Reporting, Investigation and Follow Up Procedure (HSE_GEN_000027). 
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Any complaints received during Midstream Asset operations are addressed in accordance with the QGC 
Stakeholder Engagement Plan.  

When a non-conformance is identified the underlying cause(s) shall be evaluated to determine if further action 
is required to investigate and eliminate the original cause using causal investigation tools.  Relevant, 
appropriate and effective corrective and preventative actions will be developed and implemented to close the 
identified non-conformance and address its root cause in accordance with its priority rating.  

Actions undertaken to close non-conformances will be documented with appropriate evidence in the relevant 
non-conformance tracking system by the responsible action party. 
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8.0 MANAGEMENT REVIEW 

Performance is reviewed by management on a monthly basis by reviewing environmental Key Performance 
Indicators (KPIs).  Periodic reviews will also be undertaken to identify: 

▪ Trends of non-conformity;  
▪ Environmental performance; 
▪ Continuous Improvement; 
▪ Emerging environmental risks; and 
▪ Trends of internal and external audit findings. 

A formal review of the effectiveness of the HSSE Management System is undertaken on an annual basis in 
accordance with the Management Review section of the HSSE MS Manual. 

8.1 Reporting 

Environmental performance is monitored and reported via: 

▪ Internal weekly, monthly and quarterly reporting;  
▪ Environmental incident reporting; 
▪ Notice boards; 
▪ Environmental Authority Annual Return; 
▪ Environmental Monitoring Programs; 
▪ Weekly HSSE Incidents Update; or 
▪ QGC Monthly HSSE Committee (EMS component is quarterly). 
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APPENDIX A:   LNG PROCESS DESCRIPTION
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1.0 SITE LOCATION AND FACILITY DESCRIPTION 

1.1 Facility Scope 

QGC Pty Limited (QGC) has developed an integrated liquefied natural gas (LNG) Facility in Queensland, 
known as QGC’s Midstream Asset.  The Facility liquifies natural gas, which is transported via an underground 
pipeline from the Surat Basin in Southern Queensland for export  

The design life of the Facility is 20 years, although these trains will likely operate for significantly longer periods 
provided additional gas reserves are available.  This EOP has been prepared to address operations of the 
LNG Facility.  The Facility layout is shown in Figure 1. 

LNG Operations also utilises facilities on the Gladstone mainland including a Marine Operations Terminal 
(MOT), office facilities, laydown facilities at Alf O’Rourke, and a warehouse (the Gladstone Supply Base or 
GSB LNGOP-GB00-ENV-WIN-000001).  The management of these facilities is covered under their respective 
environmental work instruction. 

1.2 Description of Petroleum Tenures 

The LNG Facility is located within the bounds of PFL11 under the Petroleum and Gas (Production and Safety) 
Act 2004.  

The site is located within the Curtis Island Industry Precinct of the Gladstone State Development Area (GSDA).  
The Real Property Description (RPD) is Lot 2, on SP228454 (previously Lot 2 on SP225924) and SP228185 
(wet lease).  PFL11 covers both these lots and extends into the water covering marine infrastructure. 

The site location and the surrounding Curtis Island Industrial Precinct of the GSDA is shown in Figure 1:  LNG 
Facility Overview Map. 
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Figure A-1:  LNG Facility Location 
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1.3 Curtis Island Site 

1.3.1 Location and Facilities 

The LNG Facility is located approximately 8km northwest of Gladstone, and approximately 9km from the 
community at South End on Curtis Island.   

As well as the two LNG train plant and ancillary Curtis Island based utilities and infrastructure, marine facilities 
associated with the Facility covered by this EOP include a jetty for loading LNG (LNG Jetty), a MOF, and a 
Construction Dock.  These facilities, and associated shipping channels and swing basin are within the Port of 
Gladstone as defined in Transport Infrastructure (Ports) Regulation 2005 (Qld). 

1.4 Description of Petroleum Activities 

This EOP covers operations of the LNG Facility on Curtis Island.  The petroleum activities to be undertaken at 
the LNG Facility include the following (per Section 3(2) of the Petroleum and Gas (Production and Safety) Act 
2004): 

▪ The distillation, production, processing, refining, storage and transport of fuel gas;  
▪ Authorised activities for petroleum authorities; and 
▪ Other activities authorised under this Act for petroleum authorities. 

1.5 Facility Description 

The LNG Facility receives natural gas by pipeline, removes impurities from the gas, liquefies the clean dry gas, 
stores the resulting LNG in storage tanks, and loads the LNG into LNG tanker ships for export.  The LNG Facility 
includes two liquefaction trains, each having a nominal capacity of 4.23 mtpa.  The trains will utilise the 
ConocoPhillips Optimized Cascade® Process to chill and liquefy the gas.  LNG will leave the Facility in purpose-
built LNG ships. 

The LNG Facility operates 24 hours per day, 365 days per year, although each LNG train will be periodically 
shut down for maintenance.  The average production capacity of each train is approximately 4.0 mtpa, taking 
into consideration the expected average feed gas-flow rates and long-term availability of the processing 
equipment, although may be higher in any given year subject to optimisation of operations and maintenance 
scheduling. 

For the purposes of this EOP, the LNG Facility comprises: 

▪ LNG process systems, incorporating: 
▪ Gas pre-treatment: including inlet receiving and metering, gas pre-treatment facilities for the 

removal of water and impurities from the feed gas. 
▪ Gas liquefaction units: The process by which the gas is systematically cooled and liquefied at 

approximately -160°C. 
▪ LNG storage and loading facilities: LNG storage, including two full containment LNG storage tanks. 

The LNG tanks each have a capacity of 140,000 m³. Loading facilities include jetty and docking 
facilities. 

▪ Utilities: including refrigerant storage, power generation, hot oil system, fuel gas, nitrogen, air 
systems, water systems, wastewater systems, fuel and chemical storage, fire protection and safety 
systems, flare and vent systems. 

▪ Associated Pipelines: including the Pipeline Delivery Station and other pipelines located within the 
boundary of the Curtis Island Site. 

▪ Supporting services and ancillary infrastructure: including a Construction Dock and Materials 
Offloading Facility (MOF). 

1.5.1 LNG Process 

A generalised process flow diagram for the ConocoPhillips Optimized Cascade® Process is shown in Figure 
A-2 below.  A simplified summary of the process including process unit numbers is included as Figure A-3. 
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Figure A-2:  Optimised Cascade Process 

 

 

Figure A-3:  LNG Process Flow – Process Units 
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1.5.2 Gas Pre-Treatment 

Gas is transported from the gas fields to the LNG Facility through a 42” main export pipeline.  The gas is 
dehydrated to sales gas quality at processing plants in the field. The pre-treatment at the LNG Facility consists 
of: 

▪ Inlet Gas Receiving and Metering; 
▪ Acid Gas Removal / Amine Regeneration; and  
▪ Dehydration and Mercury Removal. 

Feed gas pre-treatment is important to remove impurities (primarily CO2 and water) from the feed gas, as these 
would freeze in the liquefaction section of the LNG trains if not removed and block or damage equipment.  
Residual CO2 and water in the pre-treated gas supply to the liquefaction section therefore need to be extremely 
low. 

Feedstock is processed through a feed gas heater for hydrate prevention if necessary, and then a diglycolamine 
(DGA) gas treating system removes CO2, potential trace levels of hydrogen sulphide (H2S), and other sulphur 
components that may be in the gas.  A rich amine regeneration system is included for recovery and recirculation 
of lean amine. 

Treated gas, with CO2 removed, is then chilled to a temperature sufficiently above the hydrate point (around 
20°C) to allow for the removal of as much water as possible before drying in the molecular sieve dehydration 
section.  This reduces the loading and size of the molecular sieves (free water is removed in an inlet separator 
and inlet filter coalescer, and is recycled back to the acid gas removal unit). 

Regeneration of the molecular sieve in the dehydrator vessels is achieved by using dry gas.  The dry gas is 
heated and passed through the dehydrator vessel.  The gas is then cooled, dehydrated (water removal), 
compressed and fed back to the inlet of the acid gas removal system. 

The dried gas then passes through two mercury removal beds to remove any traces of mercury in the feed gas.  
While mercury is not anticipated in feed gas, mercury removal has been provided to ensure that pre-treated feed 
gas to the liquefaction section has no mercury.  Any mercury would condense in the cooler sections, and liquid 
mercury may react with aluminium equipment in the liquefaction section, resulting in infrastructure damage. 

1.5.3 Gas Liquefaction 

The liquefaction section consists of: 

▪ Propane Refrigeration; 
▪ Ethylene Refrigeration; and  
▪ Feed Gas Liquefaction, Methane Refrigeration and Nitrogen Rejection.  

These three refrigeration units are optimally cascaded to provide maximum LNG production by efficiently using 
the maximum available horsepower of the compressor /turbine sets. 

The propane circuit is a closed loop refrigeration circuit which uses propane as the refrigerant.  The propane 
refrigeration unit has three main purposes: 

▪ Chill the feed gas prior to liquefaction; 
▪ Condense ethylene refrigerant; and 
▪ De-super-heat methane gas. 

Anti-surge protection is provided for each compressor on all stages.  Gas from each compressor discharge is 
recycled via the anti-surge control valves. Suction pressure is controlled by varying the turbine speeds of the 
compressor gas turbines.  The Distributed Control System (DCS) has the capability to reset the pressure 
controller according to the ambient temperature for maximizing plant capacity. 

At high-high liquid level in a suction drum, the associated compressor will be shut down and the corresponding 
suction isolation valves located upstream of the drum will close, thereby protecting the propane compressor 
from liquid carry-over. 

The Ethylene Refrigeration unit is a closed loop refrigeration circuit which uses ethylene as the refrigerant.  
The Ethylene Refrigeration Unit has two main purposes: 

▪ Cool and condense the feed gas; and 
▪ Cool and condense the methane gas. 
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As in propane refrigeration, each ethylene machine is equipped with an anti-surge control system. Either 
machine may be started, shut down, or placed on recycle without significant upset to the system as a whole, 
provided plant throughput is adjusted accordingly.   

Methane Refrigeration provides the final stage of feed gas liquefaction. Condensed feed gas from the Ethylene 
Refrigeration unit is liquefied at atmospheric pressure.  This produces LNG which is transferred to the LNG 
Storage Tanks via the LNG Transfer Pumps.  The methane refrigeration unit is different from the Propane and 
Ethylene Refrigeration units in that the feed gas itself is used as the refrigerant, as opposed to the closed-loop 
propane and ethylene circuits. 

Vapour from each flash is re-compressed and recycled to points upstream of the feed gas condensing 
operations, which use propane and ethylene refrigeration.  The methane flash vapours are warmed prior to 
compression and provide efficient cooling for the methane compressor discharge.  

A recycle methane gas stream is taken from the high stage compressor discharge to be used as either fuel gas 
or recondensed in the upstream propane and ethylene units. 

The methane refrigeration and liquefaction circuit are equipped with a Nitrogen Rejection Unit thermally linked 
to the methane cold box which rejects and vents excess nitrogen to the atmosphere.  The system takes its feed 
gas as a side stream from the open loop methane refrigeration circuit and rejects a nitrogen (N2) rich vent stream 
while returning a methane rich stream to the methane system.  

The Nitrogen Rejection Unit is provided to allow production of a high-quality fuel gas that meets the heating 
requirements of the gas turbines.  

Anti-surge protection is provided for both methane compressors on all stages. Suction pressure is controlled by 
varying the turbine speeds of the compressor gas turbines.  Either machine may be started, shut down, or placed 
on recycle without significant upset to the system, provided plant throughput is adjusted accordingly.  The DCS 
has the capability to reset the pressure controller according to the ambient temperature for maximising plant 
capacity.  

Compressor Turbine Inlet Air Chilling 

The Inlet Air Chilling (IAC) system packages are used to maintain a constant air temperature at the inlet of the 
GE LM-2500+G4 gas turbine drivers for the refrigeration compressors in the liquefaction units of the LNG 
Facility. 

Gas turbine power output depends on the mass flow of inlet air and the ambient air-dry bulb inlet temperature.  
The IAC will help maintain a steady efficiency for the gas turbines during hot weather to maximise LNG 
production by: 

▪ Increasing inlet air density via reduced air intake temperature; and, 
▪ Reducing the inlet air humidity. 

The IAC package has the following process configuration: 

▪ Chilled water loop to cool the air at inlet to the gas turbines; and 
▪ Propane refrigeration cycle to remove heat from the chilled water. 

Chilled water at 5.4°C from the evaporators in the lAC package is sent to the propane-ethylene-methane gas 
turbine IAC coil modules to cool the turbine inlet air in contact with the coils.  The warm return water flows from 
the gas turbine coils are sent back to the lAC package for chilling. 

Water condensed on the outside surface of the coil modules from moisture in the air at turbine inlets is collected 
and sent to the storm water system for disposal. 

1.5.4 LNG Storage and Loading Facilities 

The LNG Facility has two double-walled, full containment LNG storage tanks of 140,000 m3 capacity, each fitted 
with four ship loading pumps.  The tanks are fitted with level gauges, level transmitters, relief valves, vents, 
temperature elements and other instrumentation.  Lightning protection is provided by roof design and by roof-
wall-floor electrical continuity to earth.  The tank design temperature is 168°C. 

The LNG storage tanks are full containment cryogenic design, consisting of a primary inner tank of high ductility 
9% nickel steel surrounded by insulation with a secondary outer tank of reinforced and pre-stressed concrete.  
The roof over the complete tank is steel.  The annulus between the two tanks is filled with perlite insulation.  The 
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outer containment vessel has a 1m-thick concrete external wall offering protection from external spill fires, and 
the concrete foundation contains heaters to prevent the soil beneath the tank from freezing. 

Schematics of the LNG storage tanks are shown in Figure A-4. 

 

Figure A-4:  LNG Storage Tanks – Schematic 

From the LNG storage tanks, LNG is pumped to the jetty head for ship loading.  The ship loading pumps have 
a combined pump capacity (eight pumps operating in parallel) of 12,000 m3/hr.  At the jetty, four loading arms 
connect to each ship, including:  

▪ Two dedicated loading arms; 
▪ One dedicated vapour return loading arm; and 
▪ One loading arm that can be used either for loading or vapour return. 

The jetty is just over 250 m long with a Marine Terminal Building located on the jetty.  Mooring is facilitated via 
six mooring dolphins and four berthing dolphins over a fender line about 360 m long. 

Boil-Off Compressors 

Three Boil-Off Gas (BOG) compressors remove excess vapour from the tanks and return the vapour for 
liquefaction in the trains.  Composite gases from the LNG tanks and from the ship loading system are 
compressed by the BOG compressors and returned to the open cycle methane LNG Facility refrigerant system.  
The BOG compressors are electric motor driven centrifugal compressors designed for the cryogenic service.  

When ship loading is not occurring, one BOG compressor is required for each train in operation to handle 
vapours from the LNG storage tanks.  

To minimise flaring during the cool down of a warm ship, a quench system reduces the temperature of relatively 
warm return vapours and to ensure cooled vapours can be processed by the BOG compressors and returned 
to the liquefaction process. 
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Ship Loading 

A Navicom Dynamics “HarbourPilot” berthing aid is used with the “Smartdock” Docking Aid System in bringing 
tankers alongside.  A Mooring Load Monitoring System will guide and monitor the ships’ mooring.  When the 
ship is correctly secured, the gangway may be positioned. Earth and communications cables are connected and 
tested. Comprehensive pre-loading procedures are undertaken prior to connecting the loading arms, with the 
vapour arm connected first followed by the liquid arms.  The arms are flushed with N2 and pressure tested.  The 
functionality of the ship and jetty shutdown valves is tested by a warm Shutdown Loading (SDL) test, followed 
by cool down of the loading arms and ship manifold.  Following cool-down is a cold SDL test, after which the 
valves are reset and loading may start. 

Vented gas from the ships’ holds during loading that meets process specifications is directed back to the vapour 
space of the LNG storage tanks and processed through the BOG compressors.  A gas-chromatograph measures 
N2, CO2, and oxygen (O2) to ensure they are at the required limits before directing vented gas to the LNG tanks.  
‘Off’ spec vented gas from the ships’ holds during loading is directed to the Marine Flare. 

On completion of loading, the loading arms are all drained of LNG to the collection drains header.  The arms are 
then purged of LNG using N2 before they are disconnected. The communications and earth cables are 
disconnected, the gangway removed, and the ship released in coordination with the harbour pilot.  

LNG cargo frequency is approximately two to three per week (or one every three days) for two LNG trains 
operating under normal conditions with loading times of about 24 hours alongside the berth.  Both cargo 
frequency and vessel loading times will vary depending upon the size of the LNG vessels.  

An overview of the LNG loading layout is shown in Figure A-5. 

 

Figure A-5:  LNG Loading Layout 

Notes: 

▪ Red:  9kg fire extinguisher    
▪ Purple:  Audible alarms   
▪ Green dotted line:  open path gas detectors 
▪ Also, low temp spill detectors at the loading arms and open path gas detector across the rear of the 

loading arms. 
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Powered Emergency Release Coupling  

The unloading arms use a hard arm connector and a cantilever design to cater for ship movements.  In addition, 
the loading arms have the following features:  

Each loading arm is of the single counterweight balance type, fitted with self- levelling triple swivel assembly 
joints and equipped with an emergency release system and a manual quick connect / disconnect coupling. 

To allow for thermal shrinkage in the product carrying pipe-work, the structural part of the loading arm is 
independent from the pipe-work. 

In operation, the loading arms are limited to no more than 80% of the safe operating envelope. 

On the end of each arm is a Quick Connect Disconnect (QCDC) coupling. Upstream of the QCDC is a Powered 
Emergency Release Coupling (PERC) for emergency disconnection from the ship. The PERC is a set of two 
ball valves held together by a releasable hydraulic coupling. In an emergency, the two ball valves close and the 
hydraulic coupling releases. The loading arm counter weight will swing the loading arm to a safe position clear 
of the ship.  Mechanical linkage ensures that the PERC cannot separate until the ball valves are fully closed. 

The emergency release system (ERS) allows the unloading arm to be safely disconnected from the ship. The 
ERS has several alarms so the operator may correct the situation before disconnection occurs: 

▪ Pre-Alarm Warning – A visible and audible signal to warn the operator to adjust the mooring lines. 
▪ First Step Alarm – An intermittent and audible signal is initiated at the jetty display panel and Central 

Control Room (CCR) when the unloading arm crosses its working range limit. 
▪ Second Step Alarm (Action) – A continuous visible and audible signal to warn the operator that the 

PERC will be opened and the loading arms hydraulically blocked. 
▪ Automatic Emergency Release – The ERS of all arms will be automatically activated when any arm 

travels beyond its working range limit.  

On arrival of the ship and before unloading starts, the ship's control system is connected to the onshore 
emergency shut down (ESD) system allowing communication, alarm and shutdown signals to be passed 
between ship and shore.  This allows the ship’s pumps to be shut down either directly or through a process 
cascade leading to high discharge pressure at the pumps. 

1.6 Utilities 

1.6.1 Refrigerant and Diesel Storage 

Refrigerant 

Refrigerant storage is provided for ethylene and propane systems, allowing for periodic make-up to each 
refrigerant circuit, as well as refrigerant storage during maintenance.  These systems (Ethylene and Propane 
Storage) are common for Trains 1 and 2.  The refrigerant storage location is shown in Figure A-6. 

Ethylene is stored in pressurised, double-walled, vacuum jacketed horizontal bullets, with a capacity of 
approximately 255 m3 each, with inventory being a maximum of: 

▪ Three (3) process inventories, shared between two trains; or 
▪ Two (2) process inventories plus three-month supply for two trains based on estimated losses. 

Propane storage is in three pressurised horizontal bullets, with maximum inventory being two process 
inventories minus the inventory of the propane accumulators plus three months’ supply for two trains based on 
estimated losses.  Each pressurised vessel has a net capacity of 686 m3 at ambient temperatures. 
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Figure A-6:  Refrigerant Storage Location 

Diesel Fuel 

Diesel fuel is used for firewater pumps, back-up air compressors and black start generators. Located in the 
refrigerant storage area, the Diesel Oil Storage Tank is an API 650 atmospheric tank.  The Diesel Oil Transfer 
Pump is designed to transfer diesel oil to the day tanks of the Stand-by Diesel Generators, the Firewater Pump 
Packages and the Start-up / Back-up Air Compressor Packages.  This pump can also be used for filling the 
storage tank.  

1.6.2 Power Generation 

Electrical demands for Trains 1 and 2 are provided by three gas turbine generators, with two normally operating 
and one on stand-by.  The normal electrical load of the plant with all equipment operating is around 48,000 kW. 
Each individual generator (Gas Turbine Generator, GTG) is ISO rated at about 33,000 kW.  This may drop to 
around 26,000 kW under certain conditions. 

Diesel emergency generators provide backup power for critical services and “black start-up” power for power 
generators. The standby generator system consists of three Diesel Generator Packages, which supply power 
to standby loads during power system outages and serve as a black start generator for the gas turbine 
generators when required.  Day tanks for the Standby Diesel Generator sets are sized for a minimum of 12 
hours of operation at full load.  Facilities are provided to top up the day tanks. Top up of diesel day tanks is via 
a hard-piped diesel distribution system.  

An automatic load shedding system ensures power supply to critical services if one of the gas turbine generators 
fails. The load shedding system also reduces power demand when the electrical system is heavily loaded 
(possible during hot weather).  The load shedding system is totally separate from the standby Diesel Generators 
(which supply power to the site’s essential services). 

1.6.3 Hot Oil System 

The hot oil system is a closed loop re-circulation system provided to service the process heating requirements.  
“Therminol 55” is the heating medium selected due to its properties in the required temperature range.  

The Hot Oil Surge Drum (V-3401) is sized for hot oil volume expansion up to a temperature of 246°C.  The Hot 
Oil Storage Tank (T-3401) is common for two trains and designed to hold one train system inventory plus volume 
expansion up to the average hot oil return temperature of 142°C. 
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Two parallel Waste Heat Recovery (WHR) Units heat oil from an average inlet temperature of 142°C to an outlet 
temperature of around 250°C by waste heat recovered from the Methane Gas Compressor Turbines exhaust. 

A back-up, direct fired heater is provided for standby / start-up purposes.  The Standby / Start-Up Hot Oil Heater 
is common for the two trains. 

1.6.4 Fuel Gas System 

Natural gas is be used as fuel for major equipment during plant operations.  A fuel gas system is provided to 
supply gas to high-use components such as refrigerant turbines and power generation prime movers, and low-
level users such as the heaters and flare systems.  The primary source of high pressure fuel gas comes from 
the plant methane refrigerant system with back-up supply coming from the front end of the LNG Facility.  

The High-Pressure fuel gas system is designed to ensure continuity of supply to the power generation turbines 
in the event of plant upset conditions.  Low pressure fuel gas is pressured down from the high-pressure system 
downstream of the fuel gas heater which is used to dry the gas stream for downstream users.  

Defrost gas is supplied by pressure control to the Defrost Heater from the make-up fuel gas line on the front end 
of the LNG Facility.  The defrost gas system is used to supply low pressure defrost gas to portions of the 
refrigeration units and feed gas stream to defrost the possible build-up of CO2 and water within the equipment 
in the cold sections of the plant (should it occur).  Defrost gas at approximately 54°C is made from mixing hot 
regeneration gas from the waste heat recovery or from the regeneration gas heater with dry, cool gas from 
downstream of the mercury removal after filters.  

A water-bath heater is provided to heat the pipeline gas to operate the gas turbines when the LNG trains may 
not be operating (i.e. initial start-up and subsequent two-train shutdowns). 

1.6.5 Plant and Instrument Air 

The plant and instrument air system supplies all instrument air for plant start-up, including Nitrogen Generation 
System requirements. 

Plant air, instrument air, and feed air to the Nitrogen Generator Package is supplied by the motor-driven Air 
Compressor Packages, complete with discharge coolers and controls.  The diesel Start-up / Back-up Air 
Compressor Packages with discharge coolers and controls are provided for each train.  Each Air Compressor 
Package has 50% capacity of 2,950 normal cubic meters per hour (ncmh). 

Two normally running compressors and two diesel driven back-ups are dedicated for each LNG train. 

Low pressure at either the Train 1 or 2 Plant Air Receiver activates a low-pressure switch, which automatically 
starts the Start-Up / Back-Up Air Compressor Package. Continuing low pressure cuts off air flow primarily to the 
plant air system and secondarily to the nitrogen generation system. 

1.6.6 Nitrogen Storage and Distribution 

Gaseous nitrogen is generated by membrane Nitrogen Generator Packages (one package for each train and a 
common back-up).  The nitrogen is then fed to a Nitrogen Receiver to provide surge capacity to the users within 
the train.  Nitrogen is also supplied to Outside Battery Limits (OSBL). 

Nitrogen is used as a blanket gas for various tanks, drum and sumps, purge gas for the cold boxes, back-up 
purge gas to the blowdown headers, loading arm swivel point purge, compressor gas seals (start-up and 
tertiary), pump seals, and as a general inert gas for purging of systems before maintenance and for leak testing 
and inerting equipment before recommissioning. 

1.6.7 Fire Protection 

The LNG Facility has a philosophy that should fire be detected within the processing facilities; the immediate 
area will be automatically isolated and depressured to minimise the risk of a fire escalating.  Isolation and 
depressurisation will continue via a number of pre-programmed sequences until either the fire has been 
extinguished or the whole LNG Facility has been de-pressured. 

The Firewater system is common for both Train 1 and Train 2 facilities along with OSBL and the Jetty.  The fire 
protection system consists of:  

▪ Fire water pumps (diesel firewater pumps normally on standby, with electrically driven jockey pumps 
used to maintain the pressure of the firewater loop); 

▪ Fire water storage tanks; 
▪ Deluge systems; 
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▪ Fire monitors; 
▪ Wheeled dry chemical fire extinguishers; 
▪ Dry chemical extinguishers; 
▪ Hydrants; 
▪ Hose reels; 
▪ Fire hoses; 
▪ Emergency Tug boat connection at LNG Jetty; 
▪ Foam generators; and  
▪ Fire and gas detection.  

The firewater system source is supplied from the utility water system in two firewater tanks (T-3302 A/B) with a 
capacity of 3300m3 each.  Both tanks are sized to meet the largest firewater demand in the event of single 
largest fire in the facility or in the jetty plus 50% of maximum flow rate required.  

A simplified schematic of the firewater pumps and fire main is provided in Figure A-7 below. 

 

Figure A-7:  Firewater Pumps and Fire Main 

1.6.8 Flare and Vent System 

The flare system and vent system is designed to protect the LNG Facility in the event of overpressure, fire or 
hydrocarbon leaks. 

Flare System 

The flare system includes three separate flare systems common for both Train 1 and Train 2.  One of these flare 
stacks is designed to handle warm hydrocarbon streams that may be saturated with water vapour or may contain 
free liquid hydrocarbons and water, or both.  This is referred to as the Wet Gas Flare. 

A second flare is designed to handle vapour and liquid cryogenic hydrocarbons.  This flare stack is referred to 
as the Dry Gas Flare.  The wet and dry gas flares are located side by side in a common derrick and are jointly 
referred to as the Process Flares.  

The third flare system handles vapour from the LNG Storage Tanks in the event of BOG compressor failure, 
and any ship vapours not recovered during ship loading.  This is referred to as the Marine Flare. 

The Wet Gas and Dry Gas Flare Systems include "knock out drums" to separate any liquids from the gas before 
it is routed to the flare stack.  Any liquids separated from the flared gas in the Wet Gas Flare are pumped to the 
Waste Water Tank (T-2912) for disposal.  Connections are provided to dispose liquids from Wet Gas and Dry 
Gas K.O. Drum via vacuum truck. 
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Each flare is equipped with a utility-type flare tip and an integral purge gas reduction seal.  Each flare is provided 
with a flame front generator (FFG) ignition system.  The material of construction of the Wet Gas Flare is carbon 
steel and the Dry Gas Flare is constructed of stainless steel. 

The flares are designed to be smokeless up to a certain capacity of methane relief although smoke may occur 
during purging of the propane or ethylene systems.  

Vents  

Key vents include: 

▪ Reject gases from the amine regeneration system continuously vented to atmosphere through the 
CO2 vent stack within each LNG train, as described in Section 1.5.2. Dispersion modelling has 
confirmed that the CO2 Vent Stack outlet is at a “safe location” under worst case conditions.   

▪ The reject N2 stream from the Nitrogen Rejection Unit (NRU) in each LNG train removes non-
condensable N2 from the LNG product as described in Section 1.5.2, with the NRU reject gas stream 
continuously vented to atmosphere from a vent located around 40 m above ground level. The NRU 
reject gas contains a small concentration of methane. Dispersion modelling has confirmed that the 
NRU Vent outlet is at a “safe location” under worst case conditions. 

▪ A manual vent to atmosphere is provided at the Pipeline Delivery Station (PDS) to allow venting of 
the pig receiver and filters. In the event of an emergency, the PDS will be quickly depressured 
through the main LNG flare system. 

1.6.9 Water Systems 

Potable water for the LNG Facility is supplied by the Gladstone Area Water Board (GAWB) via pipelines 
constructed from the Gladstone mainland to Curtis Island.  The pipelines also facilitate sewage return and trade 
waste from the LNG Facility to GRC facilities on the Gladstone mainland for treatment.  

The water system has been designed to treat the water from GAWB to generate demineralized water, service 
water, potable water, and fire water.  This overall system includes an ultrafiltration package, brackish water 
reverse osmosis (BWRO) package, electro deionization (EDI) package, potable water cartridge filter package 
and an ultraviolet (UV) disinfection package. 

The wastewater and sanitary sewage collection systems are segregated in the LNG Facility.  The process area 
drains, oily water from knock-out drums, and potentially contaminated storm water from the process and utility 
areas are routed to effluent treatment unit (Unit 29) excluding the Lube Oil Console Trench which is manually 
transported.  

Sanitary waste from various sources within the Facility are routed to sanitary lift stations, pumped to the property 
boundary and then connected to the Gladstone Regional Council sewer line for treatment on the mainland.  

Further description of the site water management system and environmental management requirements 
associated with site water is provided in the Water Management Plan (LNGOP-QL00-ENV-PLN-000006).   

1.7 Associated Pipelines 

The 42” feed gas pipeline from the gas fields crosses the mainland to Curtis Island just outside of the Great 
Barrier Reef Marine Park.  On Curtis Island, it passes behind the neighbouring APLNG site and to the east of 
the LNG Facility along a Common Infrastructure Corridor (CIC-GSDA) before it turns into the LNG Facility.  At 
the LNG Facility site boundary, the pipeline is brought above ground and enters the PDS, which consists of: 

▪ Pig Receiver – this facility allows pigs, which are used to clean and conduct internal inspections of 
the pipeline, to be either launched or recovered; 

▪ Filter Coalescers – this facility removes dust particles and liquid, which may have entered the gas 
during upstream processing equipment and ensures that the gas is free from contaminants when 
transferred to the LNG facility; 

▪ Metering – this measures parameters including the gas flow rate, H2S content, temperature of the 
gas into the LNG facility at the point of custody transfer; and 

▪ Local Equipment Room – Process Control and Instrumentation. 

After exiting the metering system at the PDS, the gas enters the 850 m underground pipeline to the LNG Facility.  
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The PDS sits at the interface between the export pipeline and the LNG Facility.  The PDS is authorised under 
Petroleum Pipeline Licence 155 and Environmental Authority (EA) EPPG00945113.  The LNG Facility is owned 
and operated by QCLNG Operating Company Pty Ltd.   

1.8 Site Buildings and Helipad 

In addition to the process, utilities, and marine facilities described, the site contains other site buildings and 
infrastructure including: 

▪ Maintenance Building; 
▪ Warehouse Building; 
▪ Chemical Storage Building; 
▪ Main Control Building; 
▪ Operations Building (including office space); 
▪ Marine Terminal Building; 
▪ Temporary Demountables; 
▪ Fire Aid / Fire Station Building; 
▪ Materials Offloading Facility Guardhouse; 
▪ Various electrical substation buildings and associated control rooms; and 
▪ Helipad (for emergency use only). 

1.9 Project Life and Phases 

1.9.1 Construction and Commissioning Interface 

Handover of Total Care, Custody and Control for Trains 1 (TCCC-T1) and 2 (TCCC-T2) from Bechtel to QCLNG 
Operating Company occurred in Q2 and Q3 2015 respectively.  The sequence of works executed at LNG Facility 
to date can be described as follows: 

Phase 1 – Commissioning Train 1 and Utilities (Complete):  This phase of operations entailed power 
generation, utility and initial LNG Facility commissioning and startup.  It involved a dedicated crew of 
commissioning and operations personnel operating the LNG Facility in conjunction with the principal contractor 
(Bechtel) with live areas and systems positively isolated from construction areas where construction activities 
are ongoing.    

Phase 2 – SIMOPS (Complete):  This phase was defined by Simultaneous Operation (SIMOPS) of the first 
LNG train and utilities, and the completion of construction, commissioning and start-up of the second LNG train.  

Phase 3 – Beneficial Operation of 2 LNG Trains (Complete):  The final and ‘normal’ operating phase is the 
normal continuous operation of two LNG trains by QCLNG Operating Company personnel. 

1.9.2 Project Life 

Commercial operations commenced in 2014 for Train 1 and 2015 for Train 2. The Facility is anticipated to have 
a design life of at least 20 years for each LNG train.  However, trains will likely operate for significantly longer 
provided additional gas reserves are available.  The Project EIS envisaged construction and operation of up to 
three LNG trains, with additional LNG trains being constructed and commissioned as gas supply allows and 
subject to the commercial viability. 

The timing of a decision on construction of any LNG trains beyond two trains will be based on a number of 
commercial factors including the growth of the LNG market internationally.  This EOP does not address 
construction or operation of a third LNG train, and any such activity will trigger revision of this EOP. 
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APPENDIX B:   QGC MONITORING AND EMISSION DISCHARGE POINTS / SOURCES  
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Figure B1:  QGC Water Monitoring and Discharge Locations 
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Figure B2:  QGC Static Emission Sources 
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Figure B3:  QGC Static Emission Monitoring Locations 
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APPENDIX C:   SHELL HSSE AND SOCIAL PERFORMANCE POLICY 
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