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Acronyms 

Term Acronym/abbreviations 

Authority to prospect ATP 

Australian Capital Territory ACT 

Australia Pacific LNG Pty Ltd APLNG 

carbon dioxide CO2 

carbon dioxide equivalent CO2-e 

Department of the Environment and Energy (now known as DAWE) DOEE 

Department of Agriculture, Water and the Environment (previously DOEE) DAWE 

Department of Climate Change, Energy, the Environment and Water DCCEEW 

Department of Industry, Science, Energy and Resources DISER  

Environment Protection and Biodiversity Conservation Act EPBC Act 

Full Carbon Accounting Model FullCAM 

gigajoule GJ  

Greenhouse gases GHG 

hectares ha 

kilolitre kL 

kilowatt kW 

kilowatt-hour kWh 

Liquified natural gas LNG 

Land Use, Land-Use Change and Forestry  LULUCF 

Matters of National Environmental Significance MNES 

metres cubed m3 

metres squared m2 

National Greenhouse and Energy Reporting Act NGER Act 

New South Wales NSW 

Northern Territory NT 

petajoule PJ 

Petroleum lease PL 

Queensland QLD 

South Australia SA 

Tasmania TAS 

terajoule TJ 

United Nations Framework Convention on Climate Change  UNFCCC 

Victoria VIC 

Western Australia WA 
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Executive summary 

Origin Energy Pty Ltd (Origin) as the upstream operator for Australia Pacific LNG (APLNG) propose to 
extend the existing, previously approved APLNG Project (EPBC 2009/4974) by developing wells and 
infrastructure within development areas across the Surat and Bowen basins in central and south-west 
Queensland. This project is referred to as the Gas Supply Security Project (the Project). 

This technical report describes and estimates the Scope 1 and Scope 2 greenhouse gas (GHG) 
emissions anticipated from the construction and operation of the Project.  

This technical report considers GHG emissions from the Project only. For the purpose of this GHG 
inventory, emissions have been estimated based on the maximum development scenario for the 
Project. 

The Project will be subject to the National Greenhouse and Energy Reporting Act 2007 (NGER Act), 
which requires reporting on Scope 1 and Scope 2 emissions. NGER (Measurement) Determination 
2008 emission factors have been used to calculate GHG emissions from the sources considered for the 
Project, supplemented by emissions information provided by Origin for existing operations and the 
estimated future emissions intensity of the National Electricity Market (NEM) for consumption of grid 
electricity. GHG emissions from vegetation clearing have been calculated using the Full Carbon 
Accounting Model (FullCAM). 

The total estimated GHG emissions for the life of the Project are summarised in Table E.1, presented 
as mega tonnes of carbon dioxide equivalent (Mt CO2-e). 

Table E.1 Estimated GHG emissions for the Project 

Project stage 
Emissions 

scope 
Source 

GHG emissions 

(Mt CO2-e) 

Percentage 

contribution 

Construction 1 

Construction vehicles 0.05 0.6% 

Well drilling 0.19 2% 

Land clearing 0.43 5% 

Operation 

1 

CSG power at wellheads 0.45 5% 

CSG power at combined facilities 3.62 40% 

Flaring 0.16 2% 

Well workovers 0.19 2% 

Fugitive emissions from production 0.05 1% 

Fugitive emissions from pipeline 0.04 0.5% 

Fugitive emissions from gathering 

pipelines 

0.45 5% 

Fugitive emissions from compression 

facilities 

0.004 0.1% 

Fugitive emissions from water produced 0.33 4% 

2 

Grid power at wellheads 0.39 4% 

Grid power at Condabri (processing 

Ironbark) 

2.66 29% 

Total 9.02  

 
The Scope 2 emissions in Table E.1 have been calculated using the NGER (Measurement) 
Determination 2008 emission factor for estimating emissions from Queensland electricity use during the 
2024 to 2025 reporting year. As the NEM is planned to undergo significant decarbonisation over the life 
of the Project, these Scope 2 emissions are likely to be overestimated. A potentially more realistic 
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estimate of Scope 2 emissions based on the future generation mix estimated by the Australian 
Electricity Market Operator (AEMO) is presented in Table E.2. 

Table E.2 Estimated GHG emissions for the Project accounting for NEM decarbonisation 

Project stage 
Emissions 

scope 
Source 

GHG emissions 

(Mt CO2-e) 

Percentage 

contribution 

Construction 1 

Construction vehicles 0.05 1% 

Well drilling 0.19 3% 

Land clearing 0.43 7% 

Operation 

1 

CSG power at wellheads 0.45 7% 

CSG power at combined facilities 3.62 58% 

Flaring 0.16 3% 

Well workovers 0.19 3% 

Fugitive emissions from production 0.05 1% 

Fugitive emissions from pipeline 0.04 1% 

Fugitive emissions from gathering 

pipelines 

0.45 7% 

Fugitive emissions from compression 

facilities 

0.004 0.1% 

Fugitive emissions from water produced 0.33 5% 

2 

Grid power at wellheads 0.03 1% 

Grid power at Condabri (processing 

Ironbark) 

0.22 4% 

Total 6.22  

 
Origin will seek to implement abatement measures to minimise GHG emissions and potential impacts 
on Matters of National Environmental Significance (MNES) during the construction and operation of the 
Project.  

This GHG inventory does not account for the sequestration of CO2 due to revegetation of cleared areas. 
With rehabilitation of vegetation in cleared areas, net GHG emissions are expected to be lower in later 
years of the Project’s lifetime than those reported in this inventory. 
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1.0 Introduction 

Origin Energy Pty Ltd (Origin) is the upstream operator of the Australia Pacific LNG Project (APLNG 
Project) which is one of the largest suppliers of natural gas to the east coast domestic gas market. 

Origin is seeking Commonwealth Government approval to develop the Gas Supply Security Project (the 
Project) which is proposed to supply additional gas to the east coast domestic gas market as well as 
supplying gas to meet liquified natural gas (LNG) export demand. The purpose of this report is to inform 
a Referral under the Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth 
(Cth)) (EPBC Act) and assist with assessment of impacts to Matters of National Environmental 
Significance (MNES).  

This technical report describes the greenhouse gas (GHG) emissions anticipated from the construction 
and operation of the Project. GHG emissions from the decommissioning of the Project have not been 
included in this inventory.  

This technical report considers Scope 1 and Scope 2 GHG emissions from the Project only. 

1.1 Location 

The Project is located in the Surat and Bowen basins in central and south-west Queensland, 
approximately 400 km from the eastern coast. 

The Project encompasses three development areas: Spring Gully, Peat and Ironbark. The towns that 
broadly frame the Project extend from near the town of Rolleston in the north, Wandoan in the east, 
Tara in the south and Injune in the west. The Project is located across four regional council areas, 
specifically the Western Downs, Maranoa, Banana Shire and Central Highlands regional councils. 

1.2 Project timeline 

The Project is expected to provide natural gas supply up until 2061. Development activities are 
expected to commence in 2026/2027 with gas supply expected to commence in 2027/2028. 

1.3 Infrastructure 

The Project will involve the construction, operation, decommissioning and rehabilitation of gas 
infrastructure including:  

• wells  

• gas and water pipelines 

• gas processing facilities (GPFs) 

• water management facilities (WMFs) 

• supporting infrastructure (including accommodation, access tracks, maintenance facilities, laydown 

areas and utilities).  

Subject to commercial agreements, the Project may utilise gas processing and ancillary infrastructure 
(e.g. gas and water management facilities, pipelines, powerlines, and roads) from surrounding resource 
projects already authorised under the EPBC Act. This could include infrastructure operated by Origin, 
Arrow Energy, Santos, QGC, Senex, APA, or Jemena. 
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1.3.1 Wells 

Wells are infrastructure required to extract gas and manage gas flow from the well to the gas gathering 
and processing network. GHG emissions are generated through the construction, operation and 
maintenance of gas wells. The most significant GHG emission sources associated with wells are a 
result of fuel/electricity consumed during well drilling, maintenance of wells (well workovers) and the 
operation of wellheads. 

Where practicable, Origin will establish well leases with multiple wells (multi-well pad) to maximise gas 
recovery and reduce the overall number of well leases required; although this may result in a larger 
area for an individual well lease, it will reduce the overall Project footprint and land clearing 
requirement.  

For the purpose of the inventory, a total of 1,695 wells have been assessed. Each well is expected to 
have an operational life of up to 30 years. 

1.3.2 Pipelines 

Pipelines are required to facilitate the transport of gas and water produced by the wells.  

In addition to energy required for the construction of the pipelines (e.g. diesel combustion for vehicles 
and equipment), GHG emissions can occur from the gas pipelines as a result of venting or fugitive 
emissions. 

To minimise construction requirements and GHG emissions, existing pipelines will be used for the 
Project where practicable. Where new pipelines are required to be installed, preference will be for 
construction adjacent to existing infrastructure, access roads and tracks and along known property and 
fence boundaries to minimise overall disturbance.  

Fugitive GHG emissions from the gas pipelines have been estimated for this inventory. GHG emissions 
from water gathering pipelines (gas dissolved in water) are expected to be negligible in comparison to 
other emission sources and have not been included. 

1.3.3 Gas processing and water management facilities  

GPFs will be installed as required to dehydrate and compress gas to the pressure required for 
transmission across significant distances.  

WMFs will accommodate a dynamic water management process designed to provide fit-for-purpose 
water quality and volumes for the intended use.  

New GPFs and WMFs will be co-located and will be powered by the same power source. GPF and 
WMF facilities are referred to as “combined facilities” hereafter. It is expected a single new combined 
facility will be required in the Peat development area as part of the Project. The Project will utilise 
existing pipelines, water storage and water management facilities, including the existing combined 
facilities located in the Condabri and Spring Gully development areas.  

The operation of the combined facility will generate GHG emissions as a result of power production and 
consumption. Fugitive GHG emissions will also occur in minor quantities associated with production and 
processing equipment, including from the combined facility.  
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2.0 Legislation, policy and guidelines  

The following sections describe the international, Australian, Queensland, and local government 
legislation, policy and management frameworks applicable to the Project. A summary of Origin 
management plans relevant to MNES is also provided.  

2.1 International  

2.1.1 Kyoto Protocol  

The Kyoto protocol was concluded and agreed in 1997 by the United Nations Framework Convention 
on Climate Change (UNFCCC) and enforced in 2005. Australia ratified the Kyoto Protocol in 2007. The 
Kyoto Protocol aims to reduce the impact of human-induced climate change by setting nation-specific 
GHG emissions targets. The Kyoto Protocol sets out three flexible mechanisms for achieving GHG 
targets: 

• The Clean Development Mechanism 

• Joint Implementation 

• International Emissions Trading. 

The Protocol designated two commitment periods for emissions targets; the first commitment period 
started in 2008 and ended in 2012 and the second commitment period (Doha Amendment) began in 
2013 and ended in 2020. 

2.1.2 Paris Agreement 

Australia has also ratified the Paris Agreement which was finalised and entered into force in 2016, with 
the objective to build upon the mechanisms and targets put forward by the Kyoto Protocol. As of 
November 2025, 195 out of 198 Parties to the UNFCCC are Parties to the Paris Agreement (United 
Nations, 2025). The Paris Agreement demonstrates the Australian Government’s commitment to 
reducing human-induced climate change with a central aim is to strengthen the global response to 
climate change. The goal of the Paris Agreement is to limit the increase in the global average 
temperature to below 2°C above pre-industrial levels and reduce GHG emissions by encouraging 
technological innovation and clean energy. 

The Paris Agreement specifies that parties to the agreement are responsible for the emissions 
generated within their respective jurisdictions; Scope 1 emissions are aggregated in accordance with 
emission reporting and accounting requirements of the Paris Agreement. Part 13, Article 4 of the Paris 
Agreement requires that Scope 3 emissions within each party’s jurisdiction are excluded to avoid 
‘double-counting’ emissions. Scope 3 emissions that occur outside of Australia’s jurisdiction (e.g. 
emissions from the use of Australia’s gas overseas) are accounted for and managed within countries 
where those emissions are generated.  

Participating nations at the UN Climate Change Conference of the Parties (COP) 26 agreed on the 
Glasgow Pact including a package of actions to build additional climate change resilience, and curb 
GHG emissions through actions such as accelerating efforts towards the phase down of unabated coal 
power. If implemented by countries consuming large amounts of coal (e.g. China), such actions may 
have the effect of increasing LNG demand through the accelerated switching from coal to relatively low 
emissions LNG for power generation.  

The Paris Agreement is implemented by individual countries undertaking a series of actions known as 
nationally determined contributions (NDCs). In their NDCs, countries communicate actions they will take 
to reduce GHG emissions to reach the goals of the Paris Agreement (UNFCCC, 2021). Countries also 
communicate in the NDCs actions they will take to build resilience to adapt to the impacts of rising 
temperatures.  

Australia's latest (2025) NDC includes the following emissions targets: 

• 43% below 2005 levels by 2030, implemented as an emissions budget covering the period 2021 to 
2030 
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• 62 to 70% below 2005 levels by 2035, implemented as an emissions budget covering the period 
2031 to 2035 

• Net zero emissions by 2050. 

2.1.3 Glasgow Climate Pact 

In November 2021, Australia agreed to the Glasgow Climate Pact decided at CP-26, which reaffirms the 
Paris Agreement goal, and outlines new commitments for reduction of greenhouse emissions involving 
forest management, methane emissions, electric vehicles, reduction of coal use, and science-based 
targets. 

2.2 Federal legislation, policy and strategy 

2.2.1 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act provides a legal framework to protect and manage flora, fauna, ecological communities 
and heritage places that are MNES.  

GHG emissions and climate change are not matters regulated by the EPBC Act as MNES. However, 
GHG emissions may be considered where those emissions will have or are likely to have a significant 
impact on a protected matter. GHG emissions are both direct and indirect consequences of the Project 
and have been presented for assessment of the referral. 

2.2.2 National Greenhouse and Energy Reporting Act 2007 

The NGER Act introduces a single national framework for reporting and disseminating company 
information about GHG emissions, energy production, and energy consumption. 

The NGER Act requires individuals or corporations who exceed certain GHG emission thresholds 
publicly report their GHG emissions, energy consumption and energy production each financial year. 

The current GHG reporting thresholds for corporations are as follows: 

• emission of more than 50,000 tonnes (t) of carbon dioxide equivalent (CO2-e) 

• production of 200 terajoules (TJ) or more of energy, or 

• consumption of more than 200 TJ of energy. 

The Project’s annual GHG emissions, energy consumption and energy production values are expected 

to be reported in the annual NGER reporting for the APLNG Project. 

2.2.3 National Greenhouse and Energy Reporting (Measurement) Determination 2008  

The National Greenhouse and Energy Reporting (Measurement) Determination 2008 (NGER 
(Measurement) Determination) (DCCEEW, 2025) provides methods, criteria and measurement 
standards for calculating GHG emissions and energy data under the NGER Act. It covers Scope 1 and 
Scope 2 emissions (see Section 3.1) and energy production and consumption. 

The NGER (Measurement) Determination is updated annually to reflect improvements in emission 
estimation methods and changes made in response to industry feedback. 

The version of NGER (Measurement) Determination as issued 01 July 2025 (Compilation No. 19) has 
been used to develop the GHG inventory for the Project.  

A safeguard mechanism operates under NGER Act framework and applies to facilities with Scope 1 
emissions of more than 100,000 t of CO2-e per year. This extends to businesses across a broad range 
of industry sectors, including electricity generation, natural resources, manufacturing, transport, 
construction and waste. Collectively, these facilities account for about half of Australia’s emissions. The 
safeguard mechanism requires facilities, whose net emissions exceed the safeguard threshold, to keep 
their emissions at or below emissions baselines set by the Clean Energy Regulator.  

A facility that has, or is likely to, exceed its baseline can manage excess GHG emissions through the 
following: 

• applying for a new baseline  

http://www.cleanenergyregulator.gov.au/NGER/Pages/About%20the%20National%20Greenhouse%20and%20Energy%20Reporting%20scheme/Greenhouse-gases-and-energy.aspx
http://www.cleanenergyregulator.gov.au/NGER/Pages/About%20the%20National%20Greenhouse%20and%20Energy%20Reporting%20scheme/Greenhouse-gases-and-energy.aspx
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• purchasing and surrendering Australian carbon credit units (ACCUs) to offset excess emissions 

• applying for a multi-year monitoring period to allow additional time to reduce net emissions, or 

• applying for an exemption where excess emissions are due to exceptional circumstances such as 

a natural disaster. 

The combined Spring Gully, Reedy Creek, and Combabula operating areas, and the combined 
Condabri, Talinga, and Orana operating areas for the APLNG Project are treated as individual facilities 
for the purposes of the NGER Act. Gas production from the Spring Gully and Ironbark development 
areas processed at these facilities will be subject to the safeguard mechanism under the NGER Act. 

2.2.4 National Greenhouse Accounts Factors (2025) 

The National Greenhouse Accounts Factors (NGA Factors) (2025) (DCCEEW, 2025a) are designed for 
use by companies and individuals to estimate GHG emissions. 

The NGA Factors are not published for the purposes of reporting under the NGER Act. While drawing 
on the NGER (Measurement) Determination, the methods described in the NGA Factors have a general 
application to the estimation of a broader range of GHG emissions inventories. 

Where relevant, the GHG emissions in this inventory have been estimated in accordance with the 
emission factors provided in this instrument.  

2.2.5 Climate Change Act 2022 

The Climate Change Act 2022 sets out Australia’s GHG emissions reduction targets consistent with the 
Paris Agreement and Australia’s NDCs, including the following: 

• reducing Australia’s net greenhouse gas emissions to 43% below 2005 levels by 2030; and 

• reducing Australia’s net greenhouse gas emissions to zero by 2050.                  

This Act also prescribes the annual preparation of a climate change statement, and functions of the 
Climate Change Authority including providing advice on greenhouse gas emissions reduction targets to 
be included in new or revised NDCs. 

2.2.6 Australian Government’s Future Gas Strategy 

The Australian Government’s Future Gas Strategy (Commonwealth of Australia, 2024) recognises the 
importance of Australia’s oil and gas sector in supporting Australia’s and its trading partner’s economic 
prosperity and recognising the decarbonisation potential of natural gas as a substitute energy source. 
Key objectives of the Future Gas Strategy outline the approach to managing gas through the energy 
transformation, including: 

• promote Australia's energy security and affordability 

• maintain Australia’s trade relationships, ensuring Australia remains a reliable and trusted supplier 

of LNG 

• support decarbonisation of the Australian economy, including meeting national climate targets of 

43% reduction in emissions below 2005 levels by 2030 and net zero by 2050, and 

• help Australia’s trade partners on their own paths to net zero. 

These objectives are also consistent with the principles of the Climate Change Authority Act 2011 which 
must be considered by the Authority when discharging their duties including: 

• supporting the development of an effective global response to climate change, and 

• being consistent with Australia’s foreign policy and trade objectives. 

While confirming that gas will continue to play a role in Australia’s energy and export market, the 
strategy explains the principles the Australian Government will use to guide policymaking about gas to 
support the transition to net zero. This will have direct impacts to gas projects as developments and 
expansions may need to demonstrate how they contribute to domestic energy security, manage 
methane and other greenhouse gas emissions, and align with pathways to net zero. 

http://www.cleanenergyregulator.gov.au/NGER/Pages/The%20safeguard%20mechanism/Managing-excess-emissions.aspx#using-accus-to-offset-emissions
http://www.cleanenergyregulator.gov.au/NGER/The-safeguard-mechanism/Managing-excess-emissions#multiyear-monitoring-period
http://www.cleanenergyregulator.gov.au/NGER/The-safeguard-mechanism/Managing-excess-emissions#exceptional-circumstances-exemption


Gas Supply Security Project 

Greenhouse Gas Emissions Inventory – Gas Supply Security Project 

Revision 6 – 19-Nov-2025 
Prepared for – Origin Energy Pty Ltd – ABN: 95 064 989 813 

12 AECOM

  

2.3 State Government 

 

The Queensland Government has legislated the following emissions reduction targets: 

• by 30 June 2030, net greenhouse gas emissions in Queensland are reduced to an amount that is 
at least 30% below the net greenhouse gas emissions in Queensland for 2005, and 

• by 30 June 2035, net greenhouse gas emissions in Queensland are reduced to an amount that is 
at least 75% below the net greenhouse gas emissions in Queensland for 2005, and 

• by 30 June 2050, net greenhouse gas emissions in Queensland are reduced to zero (the 2050 net 
zero emissions target). 

The Queensland Government has prepared two key strategies in response to climate change: 

• Queensland Clean Economy Pathway (QCEP) 

• Queensland Climate Adaptation Strategy (QCAS). 

The QCEP outlines how Queensland will transition to a zero net emissions future that supports jobs, 
industries, communities and the environment. The QCAS outlines how Queensland will prepare for 
current and future impacts of a changing climate in a manner that reduces risk and increases resilience. 
The QCAS aims to address the impacts of climate change and build an innovative and resilient 
Queensland by understanding risks, providing information, integrating climate adaptation into policy and 
collaborating with stakeholders.  

2.3.2 Resource legislation 

The Project will be developed and operated in accordance with the following legislation and codes: 

• Environmental Protection Act 1994 (EP Act) 

• Petroleum Act 1923 and Petroleum and Gas (Production and Safety) Act 2004 

• Mineral and Energy Resources (Common Provisions) Act 2014 

• Department of Natural Resources, Mines and Energy (DNRME) (2019) Code of practice for the 

construction and abandonment of coal seam gas wells and associated bores in Queensland 

• DRSH (2022) Code of practice for leak management, detection and reporting for petroleum 

operating plant (Petroleum and Gas Inspectorate, version 4.1). 

2.3.3 Greenhouse Gas Emissions Guideline 

The Department of Environment, Tourism, Science and Innovation (DETSI) Greenhouse Gas 
Emissions Guideline (2025) clarifies existing application requirements under the EP Act and provides 
information about how to meet these requirements in relation to GHG emissions. It does not include any 
new regulatory provisions.  

The guideline sets out the minimum expectations for GHG emissions information to be provided with 
applications for new environmental authorities (EAs) and applications to amend existing EAs (including 
those for the Project). It also supports the administering authority in considering GHG emission 
information when making decisions on new or EAs under the EP Act.   

2.4 Local government 

The Project is located across four regional council areas, specifically the Western Downs, Maranoa, 
Banana Shire and Central Highlands local government areas (LGA). Development within these council 
areas is regulated by the following planning schemes: 

• Western Downs Planning Scheme 2017 

• Maranoa Planning Scheme 2017 

• Banana Shire Planning Scheme 2021 

• Central Highlands Regional Council Planning Scheme 2016. 
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These planning schemes do not provide guidance with respect to the development of GHG emission 
inventories and therefore these planning schemes have not been considered further. 

2.5 Origin management plans 

Potential impacts to MNES as a result of the Project will be managed through implementation of the 
following Origin management plans: 

• Environmental Constraints Planning and Field Development Protocol (the Protocol) 

• Produced Water Management Strategy 

• Groundwater Monitoring and Management Plan 

• Rehabilitation Management Plan 

• Chemical Risk Assessment 

• Environmental Management Plan, and  

• Offset Plan.  

Where relevant, these plans have been considered in the development of this emission inventory. 
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3.0 Methodology 

3.1 Overview 

Under the NGER Act, companies that meet threshold levels for GHG emissions, energy consumption, 
or energy production are required to report GHG emissions annually. The six GHG’s that are reported 
under the NGER Act include the following compounds and groups of compounds: 

• carbon dioxide (CO2) 

• methane (CH4) 

• nitrous oxide (N2O) 

• specified hydrofluorocarbons (HFCs) 

• specified perfluorocarbons (PFCs) 

• sulfur hexafluoride (SF6). 

GHG emissions are generally reported in terms of carbon dioxide equivalent (CO2-e). This is to provide 
a standardised unit for reporting due to different gases having varying effects on global warming 
impacts, known as global warming potential (GWP). The GWP refers to the GHG’s potential to trap heat 
in the atmosphere for a certain period (generally 100 years), relative to CO2 (which has a GWP of one). 
CH4 has a GWP of 28, which means for every tonne of CH4 emitted, it has the same global warming 
effect of 28 tonnes of CO2. As a result, GHGs such as CH4 and N2O have a higher potential to affect 
global warming. 

Table 1 presents the GWP of the key GHGs that are associated with the Project.  

Table 1 GWP of Key GHGs 

Gas Chemical formula GWP 

Carbon dioxide CO2 1 

Methane CH4 28 

Nitrous oxide N2O 265 

In addition to the gases listed in Table 1, carbon (C), which is released through the clearing and decay 
of vegetation has a GWP of 3.67, based on the ratio of the atomic mass of a CO2 molecule to the 
atomic mass of a C atom. 

3.2 Assessment scenario 

This emissions inventory is based on the following development scenario: 

• 1,695 wells (718 electrified) located across three development areas 

• Well lifetime of 30 years 

• 2,032 PJ of gas produced over the life of the Project 

• A single new combined facility in the Peat development area 

• 100 km of high-pressure pipeline. 

Further discussion of individual elements of the assessment scenario is provided in Section 3.5. 

It is noted that the amount of vegetation clearing required has been estimated based on current 
available information, which does not include an ecological assessment. Once an ecological 
assessment is undertaken, further reductions in habitat disturbance (vegetation clearing) is likely to be 
facilitated through the application of the Protocol (see Section 2.5), which includes detailed guidance as 
to how land disturbance to MNES will be firstly avoided where possible, and then minimised and 
mitigated.  
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As a result, the assessment of this development scenario is expected to result in a conservative 
estimate of GHG emissions. 

3.3 Emission sources 

Consistent with NGERS reporting this inventory presents GHG emissions anticipated from the 
construction and operation of the Project for Scope 1 and Scope 2 emission sources. GHG emissions 
from the decommissioning of the Project have not been included in this inventory. The emission 
sources for the Project which have been considered in this inventory are summarised as follows: 

• Scope 1: 

– diesel fuel combustion for stationary energy (well drilling and well workovers) 

– diesel fuel combustion for transport energy (construction vehicles) 

– gas combustion for stationary energy (to provide power for wellheads and combined facilities) 

– gas flaring during operation 

– vegetation clearing 

– venting of gas during well completion testing (considered in total with well drilling) 

– fugitive emissions from production and processing equipment 

– fugitive emissions from the high-pressure pipeline network 

– fugitive emissions from gathering pipelines 

– fugitive emissions from compression facilities 

– fugitive emissions from water produced from gas activities. 

• Scope 2: 

– electricity consumption for stationary energy (to provide power for wellheads and combined 
facilities). 

3.4 Emission calculations 

The emission factors and information sources used in the estimation of GHG emissions from the Project 
are detailed in the following sections. The approach to developing the emissions inventory is in 
accordance with the Origin Integrated Gas NGER Basis of Preparations procedure (AUS 1000 ENV 
PRO, CDN/ID 42348675, Rev 01). 

3.4.1 NGER (Measurement) Determination emission factors 

The NGER (Measurement) Determination GHG emission factors considered for the Project are 
summarised in Table 2. 

GHG emissions from well drilling have been estimated using emissions data provided by Origin for well 
drilling for existing operations. Further discussion of these emission factors is provided in 
Section 3.5.1.1.  

Table 2 Emission factors for Scope 1 GHG emission sources 

Scope of 

emissions 
Emission source 

Energy 

content 

factor 

GHG emission factor 
Emission factor 

units CO2 CH4 N2O Total 

1 

Diesel use - stationary 

energy 

38.6 GJ/kL 69.90 0.10 0.20 70.20 kg CO2-e/GJ 

Diesel use - transport 

energy 

38.6 GJ/kL 69.90 0.10 0.40 70.40 kg CO2-e/GJ 

Gas (methane) captured 

for combustion 

3.77 x 10-2 

GJ/m3 

51.40 0.20 0.03 51.63 kg CO2-e/GJ 

Gas flared from gas 

production 

n/a 2.69 0.56 0.021 3.27 t CO2-e/ t gas 

flared 
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Scope of 

emissions 
Emission source 

Energy 

content 

factor 

GHG emission factor 
Emission factor 

units CO2 CH4 N2O Total 

Fugitive emissions from 

production and 

processing 

n/a 2.6 x 10-6 0.0013 - 0.0013 t CO2-e/ t gas 

produced 

Fugitive emissions from 

pipeline transmission 

n/a 0.02 11.60 - 11.62 t CO2-e/ km of 

pipeline 

Fugitive emissions from 

gathering pipelines 

n/a 1.54 x 10-2 7.68 - 7.7 t CO2-e/ km of 

pipeline 

Fugitive emissions from 

compression facilities 

n/a 1.67 x 10-7 0.0001 - 0.0001 t CO2-e/ t gas 

produced 

Fugitive emissions from 

water produced 

n/a - 7.99 - 9.60 t CO2-e/ ML of 

produced water 

Table note: 

n/a not applicable  

3.4.2 Emission calculations for well drilling 

GHG emissions from well drilling have been estimated using GHG emissions information provided by 
Origin for well drilling for existing operations. Emissions from well drilling have been estimated 
considering diesel combustion, degassing of mud generated during drilling, and venting of gas during 
well completion testing. The GHG emission rate that has been used for each of these sources is as 
follows: 

• diesel fuel combustion for stationary energy for drilling: 85.7 t CO2-e per well 

• degassing of drilling mud: 9.8 t CO2-e per well, and 

• venting of gas during well completion testing: 17.6 t CO2-e per well. 

Emissions from each of these sources have been combined in this inventory and are referred to as “well 
drilling” hereafter. In total, the GHG emission factor for well drilling is 113.1 t CO2-e per well. 

3.4.3 Emission calculations for construction vehicles 

GHG emissions from diesel combustion for construction vehicles has been estimated using emissions 
information provided by Origin for existing operations for drilling and construction activities (transport 
vehicle diesel consumption for these activities). The estimated emission rate per well is 29.4 t CO2-e. 

3.4.4 Emission calculations for well workovers 

Gas emissions that occur during well workovers have been estimated using GHG emissions information 

published by the American Petroleum Institute (API) (2009). The GHG emission rate that has been 

used is 0.0407 t CH4 per workover. 

3.4.5 Emission calculations for grid electricity consumption 

The current NGER (Measurement) Determination 2008 (as issued on 1 July 2025) GHG emission factor 
for electricity consumption in Queensland is 0.67 kg CO2-e/kWh, which is 5.63% lower than the value of 
0.71 kg CO2-e/kWh published in 2024. With the transition to lower emission energy sources in the 
energy supply sector already underway, this emission factor is likely to decrease significantly over the 
course of the Project. 

The Australian Electricity Marker Operator (AEMO) Integrated System Plan (ISP) (AEMO, 2024a) 
forecasts the likely energy mix for the National Electricity Market (NEM) out to 2050-51. This forecast 
has been used along with the AEMO emission intensity and transmission loss estimates to estimate a 
realistic electricity emission factor through the life of the Project. The ISP presents four possible 
scenarios but identifies the Step Change scenario as the most likely, therefore that scenario has been 
applied in this study. The Queensland specific energy mix has been used (AEMO, 2024b). 
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Whilst the AEMO ISP for 2025 to 2026 has been released, at the time of writing the Step Change data 
has not been released, therefore, the 2024 AEMO ISP Step Change data has been used.  

As the ISP forecast only reaches 2050-51, the emission factor for the final years has been 
conservatively assumed to be constant through to the end of the Project. The estimated emissions 
intensity over the life of the Project is shown in Figure 1. Figure 1 also shows in blue the values 
published in the NGER Determination in 2021 to 2025. 

The average emission factor over the life of the Project using the AEMO data is 0.07 kg CO2-e/kWh. 
Scope 2 emissions have been calculated using both the current NGER factor and the estimated long 
term NEM average factor. 

 

Figure 1 Estimated emissions intensity of emissions of Queensland grid electricity 

3.4.6 Emission calculations for vegetation clearing 

GHG emissions from vegetation clearing have been calculated using the Full Carbon Accounting Model 
(FullCAM). FullCAM is a fully integrated Carbon Accounting Model (CAM) for estimating and predicting 
all biomass, litter and soil carbon pools in forest and agricultural systems and accounts for changes in 
major GHGs and human-induced land use practices (DAWE, 2020). FullCAM is the model used to 
construct Australia’s national GHG emissions account for the land sector and is appropriate for the 
calculation of emissions from vegetation clearing for the Project.  

Based on the expected location of infrastructure, it is expected that 70% of the vegetation clearing 
required (based on the number of assets and the land required per asset) has already been undertaken 
(e.g. largely as a result of historic agricultural land uses) and this has been factored into the estimation 
of emissions. Vegetation clearing and the development of the Project will be undertaken in accordance 
with the Protocol (see Section 2.5), which includes detailed guidance as to how land disturbance will be 
firstly avoided, then minimised and mitigated. Vegetation clearing requirements will be refined and 
quantified during Project development in accordance with the Protocol. As a result, the actual area 
where vegetation clearing is likely to be required may be less than the area which has been used to 
estimate emissions for this inventory. 

Due to the extent of areas for which vegetation clearing may be required, the FullCAM model was 
configured as “unclassified native vegetation”. The model was configured to simulate clearing of mature 
vegetation. Vegetation growth was modelled as “natural regeneration”. 

FullCAM default settings were used as required, including for “Site”, “Trees” and “Soils” categories. 
Except for clearing undertaken for the Project, no fires, vegetation disturbances or vegetation 
management events (e.g. thinning, etc) were simulated to provide a conservative estimate of GHG 
emissions.  
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3.5 Emission inventory inputs and assumptions 

This section presents the information used to estimate GHG emissions. Emissions have been estimated 
based on the development scenario for the Project as described in Section 3.2 and expanded upon in 
this section.  

This inventory of GHG emissions has been completed based on the information presented in this 
section as directed by Origin. 

3.5.1 Construction 

3.5.1.1 Well drilling and completion 

A total of 1,695 wells are anticipated to be required for the Project. Table 3 presents the approximate 
distribution of wells across development areas. 

Table 3 Number of wells per development area 

Development area  Wells 

Spring Gully 867 

Peat 110 

Ironbark 718 

Total 1,695 

 

3.5.1.2 Vegetation clearing 

Clearing requirements for Project infrastructure have been determined based on the anticipated number 
of well pads and combined facilities as well as the length of high-pressure gas transmission pipeline, 
gas and water gathering pipeline and access tracks.  

Within the Project Area there are 8 tenures which will contain wells and Project infrastructure. Centre 
points (latitude and longitude coordinates) have been identified for each tenure, and the above ground 
carbon content for each of these centre point coordinates has been determined using FullCAM. Table 4 
outlines vegetation clearing assumptions. 

Table 4 Vegetation clearing assumptions 

Activity Facilities 
Area cleared 

per facility (ha) 
Infrastructure 

length (km) 
Width of cleared 

area (m) 
Total area 30% 

clearing (ha) 

Well pads 1,695 1.2 - - 610 

High pressure 

pipeline 

- - 100 18 54 

Gas and water 

pipeline 

- - 1,545 10 464 

Access tracks - - 3,632 10 1,089 

Combined 

facilities 

1 100 - - 30 

Total 2,247 

As discussed in Section 3.4.6, the area of land which requires vegetation clearing is likely to be less 
than the area which has been used to estimate emissions for this inventory.  
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3.5.2 Operation 

3.5.2.1 Well workovers 

GHG emissions as a result of diesel combustion to generate power to support well workovers has been 
calculated. Emissions have been calculated based on the following: 

• well workover is required every three years during operation for each well, nine workovers required 

during the 30 year well life 

• well workover requires three days to complete per well, with a total volume of 4.2 kL of diesel 

consumed for each well workover. 

3.5.2.2 Gas production 

The total gas production over the life of the Project is estimated by Origin to be 2,032 petajoules (PJ). 
This equates to an average production rate of 73.9 terajoules (TJ) (73,900 GJ) per well per annum. 

For the purpose of calculating GHG emissions, the following conversions were used: 

• To determine volume (m3), the per well production rate (energy, GJ/year) was converted based on 

the energy content of gas prescribed by the NGER (Measurement) Determination (3.77 x 10-2 

GJ/m3), and 

• To determine mass (t), the per well production rate (m3/year) was converted using a density of 

7.12 x 10-1 kg/m3 for gas at 15ºC as required by the NGER (Measurement) Determination.   

The estimated gas production for the Project has been used to calculate fugitive emissions from 
production and processing equipment. 

3.5.2.3 Power generation at wellheads 

Power supply for wellheads is expected to be serviced by grid electricity or on-site combustion of gas. 
The power supply proportion for wellheads for the Project is anticipated to be as follows:  

• grid electricity: wellheads in the Ironbark development area will be powered by grid electricity, and 

• on-site gas combustion: wellheads in the Peat and Spring Gully development areas will be 

powered by gas combustion. 

Origin estimate that the proportion of gas produced per year which will be required to fuel on-site gas 
combustion for electricity generation for wellheads will be as follows: 

• 1.0% of all gas produced per year for wellheads in the Peat development area, and 

• 0.31% of all gas produced per year for wellheads in the Spring Gully development area.  

The grid electricity demand to power the wellheads which operate using grid electricity (Ironbark) has 
been determined based on the energy content determined to be required for gas-fired power generation 
for the Spring Gully wellheads (0.31% of gas produced). The grid electricity demand per well is 
estimated to be approximately 27.2 MWh/year.  

3.5.2.4 Power generation at Peat combined facility 

Gas and water produced in the Peat development area will be processed by the Peat combined facility. 
Power supply for the combined facility will be from on-site combustion of gas. Origin estimate that 5.5% 
of all gas produced per year will be required to fuel on-site gas combustion for the combined facility.  

3.5.2.5 Power generation at existing GPF and WTF facilities 

Gas and water produced in the Spring Gully development area will be processed by existing facilities, 
including the Spring Gully combined facility but also possibly by third party facilities. Power supply for 
these facilities will be from on-site combustion of gas. Origin estimate that 4.88% of all gas produced 
per year will be required to fuel on-site gas combustion for the existing facilities. 

Gas and water produced in the Ironbark development area will be processed by the existing Condabri 
combined facility. Origin estimate the following power requirements will be required based on existing 
operations: 

• 5.75 MWh/TJ for GPF 
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• 4.87 MWh/ML for WMF. 

3.5.2.6 Flaring during operation 

Based on historic operation of existing gas processing facilities for the APLNG Project, Origin estimate 
up to 3 flaring events per year will occur within each development area during operation, with each 
flaring event estimated to flare up to 7.5 TJ of gas. GHG emissions from flaring during operation of the 
Project have been conservatively estimated on this basis assuming: 

• no mitigation of flaring through measures such as production reduction, well turndown, and 
migration of gas upstream of gas processing facilities, and 

• all flared gas is attributed to the Project rather than to gas produced from existing and approved 
development areas for the APLNG Project. 

3.5.2.7 Fugitive emissions from high-pressure pipeline network  

Fugitive emissions from high-pressure pipelines typically occur due to the ageing of pipeline materials, 
cracks in welding seams, corrosion or other physical damage.  

The NGER (Measurement) Determination provides an emissions factor for GHG emissions for gas 
transmission through a pipeline network. The emission factor calculates GHG emissions based on the 
total length of the pipeline network. 

The total length of the high-pressure pipeline for the Project is anticipated to be approximately 100 km. 
Fugitive emissions from the operation of the high-pressure pipelines has been calculated assuming the 
entire length is operational for the life of the Project. 

3.5.2.8 Fugitive emissions from gathering pipelines 

Fugitive emissions from gathering pipelines typically occur because of leaks, small releases during 
handling or equipment issues. 

The NGER (Measurement) Determination provides an emissions factor for GHG emissions from gas 
gathering and boosting pipelines. The emission factor calculates GHG emissions based on the share of 
CO2 and CH4 in the gas and the length of the system of gathering pipelines. 

The total length of the gathering lines for the Project is anticipated to be approximately 1,545 km. 
Fugitive emissions from the operation of the gathering pipelines has been conservatively calculated 
assuming the entire length is operational for the life of the Project. 

3.5.2.9 Fugitive emissions from compression facilities 

A compression facility boosts the pressure of natural gas so it can flow through gathering pipelines, 
processing plants or transmission networks. Because compressors and their associated equipment 
handle high-pressure gas, there are multiple points where leaks can occur. 

The NGER (Measurement) Determination provides formulas to find the emission factors for CH4 and 
CO2 for compression facilities. The emission factor calculates GHG emissions based on the quantity of 
unprocessed natural gas that passes through the compression facilities, measured in tonnes, and the 
share of CO2 and CH4 in the gas. 

The total quantity of gas produced through the Project is anticipated to be 38,383,788 t. Fugitive 
emissions from the operation of the compression facilities has been calculated assuming they are 
operational for the life of the Project.  

3.5.2.10 Fugitive emissions from produced water 

Produced water is water that comes up along with natural gas and often contains dissolved natural gas 
such as methane. If the water is exposed to the atmosphere the gas can escape. This can occur due to 
leaks or normal handling of the water. 

The NGER (Measurement) Determination provides an emissions factor for methane from produced 
water. The emission factor calculates GHG emissions based on the share of CO2 and CH4 in the gas 
and total quantity of produced water. 

The total quantity of produced water from the Project is anticipated to be up to approximately 
34,100 ML.  
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3.5.3 Exclusions from the inventory 

The following emission sources have been excluded from the inventory: 

• Construction: 

– Grid electricity will be used during construction to power construction site offices. Emissions 

from this source are anticipated to be minor in relation to the overall Project and have not 

been calculated. 

– Other construction emissions related to the combined facility assumed to be negligible. 

• Operation: 

– Emissions from vehicles during the operation of the Project have not been reported. 

Emissions from vehicles (combustion of diesel fuel for transport energy) will be a minor source 

in comparison to other Project emission sources. There is also significant uncertainty in the 

quantity of diesel which will be consumed by this source. 

– Emissions from venting during the operation of the Project have not been calculated 

individually. Venting will not occur at the combined facility and it is expected that venting 

emissions will be minor compared to other emission sources. Fugitive emissions from 

production and processing equipment, the high-pressure pipeline, gathering pipelines, 

compression facilities and produced water have been calculated and reported. 

– Sequestration of CO2 from revegetation has not been considered. The sequestration of CO2 

has been excluded to provide a conservative estimate of emissions associated with 

vegetation clearing. 

4.0 Estimation of GHG emissions 

4.1 GHG emissions using NGER Scope 2 approach 

Total (Scope 1 and 2) GHG emissions for the Project using the NGER approach for Scope 2 emissions 
(refer Section 3.4.5) are presented in Table 5 in megatonnes (Mt), showing the construction and 
operational phases of the Project separately. Table 5 shows: 

• Total Scope 1 GHG emissions for the Project (construction and operation) are calculated to be 
5.97 Mt CO2-e over the estimated lifetime of the Project and total Scope 2 emissions are calculated 
to be 3.05 Mt CO2-e. 

• Over the life of the Project, the highest Scope 1 emission source with respect to total emissions is 
CSG consumption to power the combined facilities, estimated to be responsible for 40% of GHG 
emissions over the life of the Project. 

• Scope 1 construction phase emissions make up 7.4% of the total Project emissions, with the bulk of 
this attributed to land clearing. 

Figure 2 shows the relative contribution from each GHG emissions source over the life of the Project. 
Estimation of Scope 2 emissions using the current NGER emission factors likely represents a 
conservative estimate of emissions.  

It is noted that this GHG inventory does not account for the sequestration of CO2 as a result of 
revegetation of cleared areas. Environmental authority conditions typically require rehabilitation of pre-
disturbance vegetation prior to the end of a project’s lifetime. Therefore, with the rehabilitation of 
vegetation to cleared areas it would be expected that net GHG emissions would be lower in later years 
of the Project’s lifetime than are reported in this inventory as vegetation will increase over the life of the 
Project. This vegetation and its ongoing growth and CO2 sequestration will contribute to reducing net 
GHG emissions from the Project.  
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Table 5 Total GHG emissions for the Project using the NGER approach for Scope 2 emissions 

Stage 
Emissions 

scope 
Source 

GHG emissions 

(Mt CO2-e)a 

Percentage 

contribution 

Construction 1 

Construction vehicles 0.05 0.6% 

Well drilling 0.19 2% 

Land clearing 0.43 5% 

Operation 

1 

CSG power at wellheads 0.45 5% 

CSG power at combined facilities 3.62 40% 

Flaring 0.16 2% 

Well workovers 0.19 2% 

Fugitive emissions from production 0.05 1% 

Fugitive emissions from pipeline 0.04 0.5% 

Fugitive emissions from gathering 

pipelines 

0.45 5% 

Fugitive emissions from compression 

facilities 

0.004 0.1% 

Fugitive emissions from water produced 0.33 4% 

2 

Grid power at wellheads 0.39 4% 

Grid power at Condabri (processing 

Ironbark) 

2.66 29% 

Total Scope 1 5.97 66% 

Total Scope 2 3.05 34% 

Total (Scope 1 and 2) 9.02  

Table note: 

a. Due to rounding of decimal places for individual sources, the total GHG emissions quantity (Mt CO2-e) does not 

equal the sum of the individual sources. The total GHG emissions quantity is the most accurate representation of 

total emissions. 
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Figure 2 Source of GHG emissions (Scope 1 and 2) over the life of the Project using the NGER approach for Scope 2 emissions  
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4.2 GHG emissions using AEMO Scope 2 approach 

Total (Scope 1 and 2) GHG emissions for the Project using the AEMO ISP forecasts (refer Section 
3.4.5) are presented in Table 6 in megatonnes (Mt), showing the construction and operational phases of 
the Project separately. Table 6 shows that: 

• Total Scope 1 GHG emissions for the Project (construction and operation) are calculated to be 
5.97 Mt CO2-e over the estimated lifetime of the Project and total Scope 2 emissions are calculated 
to be 0.25 Mt CO2-e. 

• Over the life of the Project, the highest GHG emission source with respect to total emissions is CSG 
consumption to power the combined facilities, estimated to be responsible for 58% of GHG 
emissions over the life of the Project. 

• Scope 1 construction phase emissions make up 11% of the total Project emissions, with the bulk of 
this attributed to land clearing. 

Scope 2 emissions using the AEMO data provide a more realistic estimate of the emissions due to the 
decarbonisation of the NEM. Figure 2 shows the relative contribution from each GHG emissions source 
over the life of the Project.  

Table 6 Total GHG emissions for the Project using AEMO Scope 2 approach 

Stage 
Emissions 

scope 
Source 

GHG emissions 

(Mt CO2-e)a 

Percentage 

contribution 

Construction 1 

Construction vehicles 0.05 1% 

Well drilling 0.19 3% 

Land clearing 0.43 7% 

Operation 

1 

CSG power at wellheads 0.45 7% 

CSG power at combined facilities 3.62 58% 

Flaring 0.16 3% 

Well workovers 0.19 3% 

Fugitive emissions from production 0.05 1% 

Fugitive emissions from pipeline 0.04 1% 

Fugitive emissions from gathering 

pipelines 

0.45 7% 

Fugitive emissions from compression 

facilities 

0.004 0.1% 

Fugitive emissions from water produced 0.33 5% 

2 

Grid power at wellheads 0.03 1% 

Grid power at Condabri (processing 

Ironbark) 

0.22 4% 

Total Scope 1 5.97 96% 

Total Scope 2 0.25 4% 

Total (Scope 1 and 2) 6.22  

Table note: 

a. Due to rounding of decimal places for individual sources, the total GHG emissions quantity (Mt CO2-e) does not 

equal the sum of the individual sources. The total GHG emissions quantity is the most accurate representation of 

total emissions.  
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Figure 3 Source of GHG emissions (Scope 1 and 2) over the life of the Project using AEMO Scope 2 approach  
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5.0 Conclusions 

Origin as the upstream operator for Australia Pacific LNG (APLNG) propose to extend the existing, 
previously approved APLNG Project (EPBC 2009/4974) by developing gas wells and infrastructure 
within several development areas in the Surat and Bowen basins in central and south-west 
Queensland. This technical report has estimated the GHG emissions anticipated from the construction 
and operation of the Project. 

Scope 1 and Scope 2 GHG emissions have been estimated using the emission estimation methods 
prescribed in the NGER (Measurement) Determination 2008, supplemented by emissions information 
provided by Origin for existing operations and the estimated future emissions intensity of the National 
Electricity Market (NEM) for consumption of grid electricity.  

Origin will seek to implement abatement measures to minimise GHG emissions and potential impacts 
on MNES during the construction and operation of the Project. However, emission reductions 
associated with these abatement measures have not been quantified. 
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