
Telfer - Havieron Gold Mining Project 
Referral Supporting Document 
Newcrest Mining Limited   

TE23006 THGM_Proposal_RSD_Rev_6LS  Page |252 

 Greenhouse Gas Emissions 
Report 

  



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

TELFER LIFE OF MINE 
EXTENSION AND HAVEIRON 
STAGE 2 – SCENARIO 1 & 2 
 

GREENHOUSE GAS ASSESSMENT  
TECHNICAL REPORT 
 

Version 6.0 
 

Prepared by Greenbase Pty Ltd 

On behalf of Client Full Name 

 

Prepared March 2023 

 



  Newcrest GHG Technical Report 

Print Date: 21/03/2023  Page 2 of 47 

Disclaimer 

This document has been prepared for the exclusive use of Newcrest on the basis of instructions, 

information and data supplied by Newcrest. No warranty or guarantee, whether express or implied, is 

made by Greenbase Pty Ltd with respect to the completeness or accuracy of any aspect of this 

document and no party, other than Newcrest, is authorised to or should place any reliance 

whatsoever on the whole or any part or parts of the document. Greenbase Pty Ltd does not undertake 

or accept any responsibility or liability in any way whatsoever to any person or entity in respect of the 

whole or any part or parts of this document, or any errors in or omissions from it, whether arising from 

negligence or any other basis in law whatsoever. 

Rounding of Amounts 

All CO2-e and energy amounts included in this document have been rounded to the nearest Tonne 

and GJ respectively, except when rounding would result in a zero.  
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Summary 

Newcrest Mining Limited (Newcrest) is the proponent for Telfer Life of Mine Extension and Haveiron 

Stage 2 (Telfer LOM Extension and Havieron). 

This assessment covers the extension of mining at Telfer and is inclusive of the estimates for Stage 2 

of the Havieron project which is estimated to run until 2035. From 2024 Havieron ore is being 

transported to and processed at Telfer and these emissions are included in the totals presented. 

This greenhouse gas (GHG) assessment has been prepared to support the section 46 amendment of 

the Environmental Protection Act 1986 (EP Act), taking into account the requirements of the 

Environmental Protection Authority’s (EPA) Environmental Factor Guideline for Greenhouse Gas 

Emissions (EPA, 2020b). The estimated GHG emissions and energy consumption and production 

from Telfer LOM Extension and Havieron have been calculated, and potential GHG management and 

mitigation strategies have been identified in this assessment.  

The main sources of scope 1 GHG emissions identified in the Telfer LOM Extension and Havieron are 

fuel combustion and land clearance. The total estimated scope 1 GHG emissions over the LOM (up to 

2035) are 3,194,785 tCO2-e with an average of 395,346 tCO2-e over the four years (2023-2026) 

For context the total NGER reported emissions for Telfer for the FY2021 report were 500,049 tCO2-e. 

No Scope 2 emissions were identified as a part of this assessment. 

Scope 3 emissions were not included as a part of this assessment.  

The energy consumption sources identified are fuel and electricity consumption; electricity production 

is recognised as the source of energy production. Total estimated energy consumption and 

production of Telfer LOM Extension and Havieron over LOM are 94,272,586 GJ and 12,729,158 GJ 

respectively. 

Overall, scope 1 GHG emissions of the Telfer LOM Extension and Havieron are estimated to 

contribute 0.313% to Western Australia’s annual emissions and 0.054% to Australia’s annual 

emissions.  
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1 Introduction 

1.1 Background 

Newcrest Mining Limited (Newcrest) is the proponent for Telfer Life of Mine Extension and 

Haveiron Stage 2 (Telfer LOM Extension and Havieron). 

The estimated GHG emissions, energy consumption and production from the Telfer LOM 

Extension and Havieron have been calculated in this assessment and the likely contribution 

to regional, state and national emissions estimated.  

Strategies to manage and mitigate GHG emissions have also been identified and discussed 

in this assessment. 

1.2 Telfer Life of Mine Extension and Haveiron Stage 2 

The Telfer Life of Mine Extension and Haveiron Stage 2 (Telfer LOM Extension and 

Havieron) is located in the Pilbara region of Western Australia, within the Great Sandy 

Desert. 

The Havieron Project Joint Venture (JV) is a farm-in joint venture agreement between 

Newcrest Mining Limited and Greatland Gold Ltd. The Project is located approximately 45 

km east of the Telfer Gold Mine (Figure 1) and has the potential to deliver a high grade 

underground gold deposit. As part of the Project JV, the concept study has been completed 

and pre-feasibility studies are underway. Stage 1 approvals have been obtained, which 

cover a boxcut and decline development to 400 m below ground level, service roads and 

supporting infrastructure (including a waste rock landform). All mined ore will be transported 

to Telfer via road trains for processing.  

With the addition of this additional ore, Telfer is required to extend its current life of mine 

based on the additional ore being processed there. The life of mine is to be extended to end 

2035. 

Two scenarios are outlined in this report. Scenario 1 outlines emissions from Telfer and 

Havieron with mining operations at Telfer to complete during 2027. Processing of Havieron 

ore would continue. Scenario 2 outlines emissions if Telfer were to extend the mining 

operations at Telfer to 2035.  

The location of the Havieron Stage 2 project in relation to the location of Telfer are shown 

Figure 1.  
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Figure 1 Location of the Telfer LOM Extension and Havieron Australian GHG Landscape 

1.3 Australian GHG Landscape 

Australian resources are nationally and globally significant from an economic and GHG 

perspective (Denis-Ryan et al, 2020). To manage Australia’s contribution to global GHG’s, 

several frameworks, agreements and policies have been put in place in recent times. The 

history and key points of these strategies, which underpin the basis of Australian GHG 

reporting, are discussed below.  

The United Nations Framework Convention on Climate Change (UNFCCC) came into force 

in 1994 with the aim of stabilising GHG concentrations and preventing dangerous human 

interference with the climate system (UNFCCC, 2021). Australia, along with over 190 other 

countries, is a member of this Convention and submits regular reports detailing its annual 

and quarterly emissions, progress towards targets, projections, and mitigation actions to 

fulfill its reporting obligations to the UNFCCC.  

Australia is also a signatory to the Kyoto Protocol, ratified in December 2007, and the Paris 

Agreement, ratified in November 2016. Under the more recent Paris Agreement, Australia 

has committed to reducing emissions by 26-28% below 2005 levels by 2030. The purpose of 

the Paris Agreement is to restrict global warming to ‘well below’ 2oC above pre-industrial 

levels, with a goal of 1.5oC. The Agreement states that, in order to achieve the 1.5oC, global 

emissions will need to reach net zero in the second half of the century.  

The National Greenhouse and Energy Reporting (NGER) scheme, established by the 

National Greenhouse and Energy Reporting Act 2007 (NGER Act), is Australia’s national 

framework under which companies are required to report their GHG emissions and energy 

consumption and production. The objectives of the NGER scheme include informing 

government policy and helping to meet Australia’s international reporting obligations.  



  Newcrest GHG Technical Report 

Print Date: 21/03/2023  Page 9 of 47 

In October 2021, Australia set a national net-zero target. Alongside this, each state and 

territory has set their own net-zero target. Additionally, many Australian businesses have 

pledged net-zero targets. Western Australia is committed to achieving net-zero emissions by 

2050 as outlined in the Western Australian Climate Policy (Government of Western 

Australia, 2020b).  

To further align with national and state goals of reducing and managing GHG emissions, the 

Government of Western Australia published the Greenhouse Gas Emissions Policy for 

Major Projects (State Emissions Policy) in August 2019. This Policy aims to inform the 

decision-making process for Environmental Impact Assessments (EIA) assessed by the 

EPA. Under the Policy, projects with significant GHG emissions (over 100,000 t CO2-e of 

scope 1 emissions per year) are required to demonstrate their ability to contribute to 

Western Australia’s net-zero target. The Environmental Greenhouse Gas Emissions 

Guideline (EPA, 2020b) has been prepared to further inform the EIA process. 

According to recent government reports, Australia’s 2021 emissions for the year to 

September were at their lowest level in more than 25 years, with total estimated emissions 

of 502 million tonnes CO2-e (DISER, 2022). This represents a decrease of 0.8% compared 

to 2020 levels and a 20% decrease compared to the 2005 baseline year outlined in the 

Paris Agreement. As shown in Figure 2, Australia’s emissions recorded in the last thirty 

years peaked in 2007 and have since been following a downward trend.   

Key factors driving Australia’s long-term emission trends outlined by The Department of 

Industry, Science, Energy and Resources (DISER) in its recent quarterly report (DISER, 

2021) include: 

• Ongoing reductions in emissions from the electricity sector as renewable fuel sources 

displace coal as a fuel source, 

• Increasing emissions from stationary energy (excluding electricity) due to growth in 

Liquefied Natural Gas (LNG) exports, 

• Increasing emissions from transport emissions, despite the decrease in 2020 due to 

COVID-19, 

• Increasing fugitive emissions from fuel extraction in the coal, crude oil and natural gas 

sub-sector largely due to the growth of the LNG industry, 

• Decreasing agricultural emissions due to declining stock populations, and 

• Significant reductions in land use, land use change and forestry (LULUCF) emissions 

due to reductions in land clearing and soil carbon improvements. 
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Figure 2 Australia’s Annual Emissions Over Time (DISER, 2022)  

1.4 Applicable Environmental Factors  

The EPA considers two environmental factors in relation to air, namely Air Quality and 

Greenhouse Gas Emissions. The objective of each of these environmental factors are 

outlined below: 

• Air Quality - to maintain air quality and minimise emissions (from point sources) so that 

environmental values are protected.  

• Greenhouse Gas Emissions - to reduce net greenhouse gas emissions in order to 

minimise the risk of environmental harm associated with climate change.  

The EPA has also published guidelines on each of these environmental factors, namely the 

Air Quality Environmental Factor Guideline (EPA, 2020a) and the Greenhouse Gas 

Emissions Environmental Factor Guideline (EPA, 2020b).  

This GHG assessment has been prepared to assist Newcrest in meeting the objective of the 

EPA’s Greenhouse Gas Emissions Environmental Factor Guideline (EPA, 2020b), and will 

not directly address the Air Quality Environmental Factor Guideline (EPA, 2020a).  

The GHGs included in the Greenhouse Gas Emissions Environmental Factor Guideline are 

covered by the UNFCCC’s Reporting Guidelines on Annual Inventories and are listed below:  

• Carbon dioxide (CO2), 

• Methane (CH4), 

• Nitrous oxide (N2O), 

• Sulphur hexafluoride (SF6), 

• Hydro fluorocarbons (HFCs), and  

• Perfluorocarbons (PFCs).  

The main GHG emissions associated with the Telfer LOM Extension and Havieron are CO2, 

CH4 and N2O. 

In addition to the GHG emissions, this review will include a high level assessment of air 

pollutants associated with dust from open areas and dust from vehicle movement over the 

life of Havieron Stage 2. All calculations will be based on National Pollutant Inventory (NPI) 

guidelines. 
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2 GHG and Energy Inventory 

2.1 Activities Affecting Key Environmental Factors 

The key infrastructure and principal activities to be undertaken by Telfer LOM Extension and 

Havieron have been identified and outlined below:  

Telfer 

• Continuation of mining at Telfer operations, 

• Treatment of ore at the Telfer Processing Plant, 

• Electricity production by PNG generators for use at Telfer and Havieron, 

• Diesel consumption by mining fleet. 

• PNG consumption by generators. 

Havieron 

• Infrastructure corridor to Telfer  

• Disposal of tailings at the Telfer tailings storage facility 

• Open stope or sub level cave underground mine 

• Waste rock landforms 

• Evaporation ponds 

• Associated infrastructure  

• Treatment of ore at the Telfer Processing Plant 

2.2 GHG Emissions and Energy Sources 

GHG emissions can include both direct and indirect emissions, i.e. Scope 1, scope 2 and 

scope 3 emissions. Identified emission, energy production and energy consumption sources 

from the Telfer LOM Extension and Havieron are discussed below. 

2.2.1 Scope 1 GHG Emissions 

Scope 1 GHG emissions are direct emissions from sources within the boundary of the 

facility or organisation, e.g. fuel combusted on site. 

The significant sources of scope 1 GHG emissions resulting from the activities identified 

from the project are as follows: 

• Diesel consumption by mining fleet (including diesel generators) (Telfer and Havieron),  

• PNG consumption for the production of electricity (Telfer), 

• Land clearing (Havieron), 

• Gas transmission through a system of pipelines (Telfer). 
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2.2.2 Scope 2 GHG Emissions 

Scope 2 GHG emissions are indirect emissions from the consumption of purchased 

electricity, steam or heat produced by another organisation.  

All electricity consumption at Telfer electricity generated from the onsite PNG power station 

at Telfer. Havieron electricity will come from on-site diesel power generators with 

supplementary electricity provided from the Telfer power plant. 

No scope 2 emissions are expected from purchased electricity as all electricity will be 

generated from the onsite power station. 

2.2.3 Scope 3 GHG Emissions 

Scope 3 GHG emissions are all other indirect emissions that are of a consequence of an 

organisation’s activities but are not from sources owned or controlled by the organisation, 

e.g. the emissions associated with the extraction, refinement, and delivery of diesel to site. 

Scope 3 emissions have not been calculated or included for the project under this 

assessment. 

2.2.4 Energy Production and Consumption 

According to the National Greenhouse and Energy Reporting Regulation 2018 (NGER 

Regulation), energy production is the extraction of energy from natural resources for final 

consumption, or the manufacture of energy by conversion of energy from one form to 

another form. Energy consumption means the use or disposal of energy from the operation 

of the facility.  

The significant sources of energy production and consumption identified from the project are 

as follows: 

• Electricity production from the power station, 

• Electricity consumption for the processing plant and other infrastructure, 

• Gas consumption by the power station, and 

• Diesel consumption by the mining fleet, haulage fleet, generators, support equipment 

and other vehicles. 

2.3 Limitations and Exclusions 

Estimations were included for the emissions from minor fuel sources that may be used on 

site during the project. Sources identified include: 

• Oils and greases, 

• Sulphur Hexafluoride (SF6), 

• Other minor fuel sources (e.g. ULP), and  

The following emissions and energy sources have been excluded from the assessment as 

they were deemed either minor sources or no use was identified: 

• Hydro fluorocarbons (HFCs) and Perfluorocarbons (PFCs),  

• Wastewater treatment plant (WWTP). 
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Other exclusions are noted below: 

• No construction and closure phases are included in this assessment due to lack of 

information,  

• No land clearing emissions that are covered by existing approvals have been included, 

• Explosives used for mining. There are no factors/methods included in the National 

Greenhouse Accounts Factors (2020) or the NGER Determination to calculate 

emissions from explosives.     

Whilst the estimates in this assessment have been calculated using the best available 

information, it should be noted that potential for technology change (implementation of best 

available technology) and updates to costing over the project LOM may result in 

adjustments to emission estimates.  

2.4 GHG Emissions and Energy Methodology  

2.4.1 Scope 1 GHG Emissions 

Fuel Consumption 

Diesel and Pipeline Natural Gas (PNG) will be used at Telfer LOM Extension and Havieron. 

For emission calculations, fuel use is split into 3 categories, namely transport (for road-

registered vehicles), non-transport and electricity, based on the associated activity. 

Scope 1 GHG estimates from fuel consumption have been prepared using methods and 

emissions factors from the National Greenhouse and Energy Reporting (Measurement) 

Determination 2008 (NGER Determination), as applicable to 2020-21 financial year 

(FY2021) reporting. The emission factors applied to calculations are shown in Table 1. The 

emission factors are provided in carbon dioxide equivalents (CO2-e), and therefore include 

the global warming potential (GWP) of each gas.  

Table 1 GHG Emission Factors applied to Telfer LOM Extension and Havieron 

Emission/Energy Source Energy Content Factor 

Emission Factor 

(kg CO2-e/GJ) 

CO2 CH4 N2O Total 

Diesel (Post-2004 Transport) 38.6 GJ/kL 69.9 0.01 0.5 70.41 

Diesel (Non-transport/Electricity) 38.6 GJ/kL 69.9 0.1 0.2 70.20 

PNG  51.4 0.1 0.03 51.53 

 

Land Clearing 

Emissions associated with land clearing have been calculated using the Full Carbon 

Accounting Model (FullCAM) guidelines produced by the Department of Industry, Science, 

Energy and Resources (DISER, 2020) and methodology outlined in Carbon Credits (Carbon 

Farming Initiative—Avoided Clearing of Native Regrowth) Methodology Determination 2015 

(CER, 2018). The process involves determining the carbon mass for an area and converting 

it to carbon dioxide emissions (scope 1 emissions) when the land is cleared.  
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The carbon mass (tonnes of carbon per hectare) is calculated using the project location 

(latitude/longitude coordinates) and long-term average rainfall, the latter calculated from the 

Australian Government’s National Map (DISER, 2020). The maximum carbon mass of trees 

per hectare and the associated forest debris carbon mass per hectare have been utilised in 

the calculations. Other baseline settings used in the FullCAM calculations were set up in 

accordance with the FullCAM Guidelines (DISER, 2020). 

Emissions have been calculated assuming all vegetation will be completely lost upon land 

clearing and converted to carbon dioxide emissions.  

Gas Transmission 

Emissions associated with gas transmission have been prepared using methods and 

emissions factors from the National Greenhouse and Energy Reporting (Measurement) 

Determination 2008 (NGER Determination), as applicable to 2020-21 financial year 

(FY2021) reporting. The emission factors applied to calculations are shown in Table 2. The 

emission factors are provided in carbon dioxide equivalents (CO2-e), and therefore include 

the global warming potential (GWP) of each gas. All transmission losses have been included 

in the Telfer totals. 

Table 2 GHG Emission factors applied to gas transmission through a system of pipelines 

Emission Source 
Emission Factor 

(tonnes CO2-e/km of pipeline) 

 CO2 CH4 N2O Total 

Gas Transmission 0.02 11.6 - 11.62 

 

2.4.2 Energy Production and Consumption 

Energy estimates from fuel consumption, electricity production and consumption have been 

prepared using methods and energy contents from the NGER Determination. It is assumed 

that all electricity produced will be consumed on site. The emission and energy factors 

applied to fuel consumption are shown in Table 3. 

Table 3 Energy Content Factors applied to Telfer LOM Extension and Havieron 

Emission/Energy Source Energy Content Factor 

Diesel Consumption 38.6 GJ/kL 

Electricity Consumption 0.0036 GJ/kWh 
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3 GHG Emissions and Energy Estimates - Scenario 1 

3.1.1 Scope 1 GHG Emissions 

GHG emissions have been estimated for the Telfer LOM Extension and Havieron activities 

over the expected extension of Telfer mining activities time frame. The key inputs used to 

calculate the scope 1 GHG emissions associated with the project are outlined in Table 4 and 

Table 5. 

Table 4 Key Project Inputs - Telfer 

Input  Value (over LOM) 

LOM – additional mining operation, ongoing 

processing 

Mining: 5 Years (mining to 2027 at Telfer) 

Operation: Processing plant to continue to 

2035 

Total Ore processed (2023 to 2026)  Telfer: 54,806,386 Tonnes 

Power Source (Electricity Generation) On site fuel generators 

Power Generators – Operation mode 
24 hrs/7 days with 80% load (35MW 

capacity) 

Total Electricity Generation  Telfer: 2,204,009 MWh 

Total Diesel Consumption  107,333 kL 

Total Gas (PNG) Consumption (Telfer only)  25,787 TJ 

 

Table 5 Key Project Inputs - Havieron 

Input  Value (over LOM) 

LOM – additional mining operation, ongoing 

processing 
13 Years (mining to end 2035) 

Total Havieron Ore processed (2023 - 2035)  TOTAL: 22,720,813 Tonnes 

Power Source (Electricity Generation) On site fuel generators 

Power Generators – Operation mode 
24 hrs/7 days with 80% load (35MW 

capacity) 

Total onsite Electricity Generation 3,463.32 MWh  

Total Diesel Consumption  148,098 kL 

Cleared Area 1,398 ha 
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Electricity required for Processing of Ore at Telfer 

Stage 2 

848,961 MWh (PNG combusted – 9,933 

TJ) 

Electricity to supplement Havieron requirements 1,028,045 MWh (PNG combusted – 

12,028TJ) 

 

The inputs applied to Havieron land clearing calculations are shown in Table 6. 

Table 6 Land Clearing Input Data - Havieron 

Input Value 

Project Location Coordinates -21.7212703 North; 122.6533516 East 

Long Term Average Rainfall (annual) 364.9 mm 

Other Baseline Settings As outlined in FullCAM guidelines 

 

The inputs applied to PNG transmission losses from pipelines are shown in Table 7. 

Table 7 Gas Transmission Input Data 

Input Value 

Length of the system of pipelines  440 km 

Fuel Consumption 

For the Telfer LOM Extension and Havieron, scope 1 GHG emissions are associated with 

diesel consumed by the project’s mining fleet, and diesel and gas consumed by fuel 

generators.  

The results for Telfer (excluding associated electricity requirements for Havieron) show an 

estimated 1,625,735 tCO2-e of Scope 1 GHG emissions over the anticipated LOM 

extension are expected from diesel fuel use by the mining fleet, PNG combustion for 

electricity production and estimated miscellaneous oils and greases. The resulting 

emissions, by source, are outlined in Table 8.  

Average emissions are not appropriate to calculate given the difference each year in 

emissions estimations but annual breakdowns are available in Appendix A.  

Table 8 Estimated Scope 1 Emissions associated with Fuel Usage - Telfer (excluding gas for Havieron) 

Sources Emissions Over LOM (tCO2-e) 

Gas consumption by power station (Telfer use only) 1,328,800 

Diesel consumption by mining fleet 290,883 

Miscellaneous (other materials) 6,053 

Total 1,625,735 
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The results for Havieron show an estimated 1,536,605 tCO2-e of Scope 1 GHG emissions 

are expected over the Stage 2 from fuel use by the mining fleet and for electricity production 

and estimated miscellaneous oils and greases. The resulting emissions, by source, are 

outlined in Table 9. Table 9 includes all electricity generated at Telfer for processing of 

Havieron ore and for supplementing Havieron electricity requirements.  

A summary of the annual estimates is shown in Appendix A.  

Table 9 Estimated Scope 1 Emissions associated with Fuel Usage - Havieron (including gas used for 

electricity production at Telfer) 

Sources Emissions Over LOM (tCO2-e) 

Diesel consumption by power station 2,821 

Diesel consumption by mining fleet 398,762 

Gas consumption for Havieron 1,131,648 

Miscellaneous (other materials) 3,373 

Total 1,536,605 

Land Clearing 

Input data outlined in Table 6 was entered into the FullCAM simulation model producing an 

estimated maximum carbon biomass for the project area of 6.33 tCarbon/ha (Table 10). An 

emission factor of 23.21 tCO2-e/ha is calculated from this carbon biomass via the Carbon 

Credits Methodology (CER, 2018). 

Note, carbon biomass is considered the carbon mass of trees plus the carbon mass of forest 

debris.  

Table 10 Estimated Carbon Biomass and Emission Factor for Land Clearing  

Item Value 

Maximum Carbon Biomass (t Carbon/ha) 6.33 

Emission Factor (tCO2-e/ha) 23.21 

 

The results show an estimated 32,444 tCO2-e of scope 1 GHG emissions (with an average 

of 2,496 tCO2-e/year) are expected over the LOM from land clearing. The resulting 

emissions from the proposed area to be cleared and applying the above emission factors 

are outlined in Table 11. Land clearing applies only to Havieron. 

Table 11 Estimated Scope 1 Emissions Associated with Land Clearing 

Area 

(ha) 

Emissions Over LOM 

(tCO2-e) 

Annual Emission  

(tCO2-e/ year) 

1,398 32,444 2,496 
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Gas Transmissions 

Scope 1 emissions associated with gas transmission through systems of pipelines was 

calculated using the inputs outlined in Table 7 and emissions factors specified in Table 2. 

The results show an estimated 66,466 tCO2-e of Scope 1 GHG emissions over the 

anticipated LOM extension from fugitive emissions from natural gas transmission through a 

system of pipelines. This equates to approximately 5,113 tCO2-e of Scope 1 GHG 

emissions per annum. The resulting emissions, by source, are outlined in Table 12.  

Table 12 Estimated Scope 1 Emissions Associated with Gas Transmissions  

Source 
Emissions Over LOM 

(tCO2-e) 

Annual Emission  

(tCO2-e/year) 

Gas Transmissions 66,466 5,113 

The annual value is split between Telfer and Havieron based on the PNG requirements for 

each of the facilities. 

Total Scope 1 GHG Emissions 

The emissions calculated from fuel use and land clearing have been combined to provide an 

overall estimate of scope 1 GHG emissions. The estimated scope 1 GHG emissions over 

the LOM are 3,261,251 tCO2-e. Summary of the scope 1 GHG emissions breakdown, by 

source, for the project over LOM is outlined in Table 13, Table 14, Figure 3, Figure 4, and 

Figure 5. 

Calculations and resulting emission estimates are provided in further detail in Appendix A 

below.  

Table 13 Estimated Scope 1 Emissions by Source – Telfer specific requirements 

Category 
Scope 1 Emissions   

(tCO2-e) 

For Electricity Purposes – ore processing 767,313 

For Electricity Purposes – other 561,487 

For Non-transport Purposes 276,992 

For Transport Purposes 13,891 

Misc (other materials) 6,053 

PNG Transmission Losses 29,889 

Total 1,655,625 
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Table 14 Estimated Scope 1 Emissions by Source – Havieron specific requirements 

Category 
Scope 1 Emissions   

(tCO2-e) 

For Electricity Purposes – ore processing (at Telfer) 511,839 

For Electricity Purposes – other (from Telfer) 619,809 

For Electricity Purposes – other (Diesel) 2,821 

For Non-transport Purposes 305,254 

For Transport Purposes 93,508 

Land Clearance 32,444 

Misc. (other materials) 3,373 

PNG Transmission Losses 36,577 

Total 1,605,626 
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Figure 3 Estimated Scope 1 Emissions by Source over LOM - Telfer  
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Figure 4 Estimated Scope 1 Emissions by Source over LOM – Havieron 
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Figure 5 Estimated Scope 1 Emissions by Source over LOM – Total Forecast Emissions 
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3.1.2 Energy Production and Consumption  

For the Telfer LOM Extension and Havieron, energy consumption is associated with fuel and 

electricity consumption onsite. Energy production is associated with electricity production 

from the onsite power station. The key inputs outlined in Table 4 have been utilised to 

estimate the energy consumption and production. 

The estimated energy production and consumption for Newcrest over LOM are 14,704,122 

GJ and 72,311,622 GJ respectively. The resulting energy by source is outlined in Table 15. 

Refer to Appendix A for a summary of the annual estimates. 

Table 15 Estimated Energy Production and Consumption by Source over LOM 

Sources 
Energy Consumption 

Over LOM (GJ) 

Energy Production 

Over LOM (GJ) 

Electricity production   14,704,122 

Electricity consumption by processing 

plant and other infrastructure 
14,704,122  

Diesel consumption 9,859,625  

PNG consumption  47,747,875  

Total 72,311,622 14,704,122 
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4 Benchmark Assessment – Scenario 1 

4.1 Contribution of Telfer LOM Extension and Havieron GHG 

emissions  

Total estimated emissions of Australia from the Department of Industry, Science, Energy 

and Resources during 2020 was 510 million tonnes CO2-e (DISER, 2021). The CER 

published the annual NGER data for FY2019-20 in February 2021. For the FY2019-20 year, 

corporations* reported a total of 327 million tCO2-e of scope 1 GHG emissions and 86 

million tCO2-e of Scope 2 GHG emissions (CER, 2021). There were 20.9% of Scope 1 GHG 

emissions contributed from Western Australia and 29.4% of emissions were derived from 

mining industry (CER, 2021). 

To provide a perspective on the project's likely impact, average scope 1 GHG emission 

estimates over the project timeframe have been compared against state and national 

emission estimates and displayed in Table 16. 

Table 16 Estimated Impact of Telfer LOM Extension and Havieron Scope 1 GHG Emissions  

Location 

FY2019 

Scope 1 GHG 

Emissions 

 (Million tCO2-

e) 

% Contribution 

from the 

Project 

Data Source 

Western 

Australia 
91.85 0.267% 

https://www.industry.gov.au/data-and-

publications/national-greenhouse-accounts-

2019/state-and-territory-greenhouse-gas-

inventories-annual-emissions 

Australia 529.3 0.047% 

https://www.industry.gov.au/data-and-

publications/national-greenhouse-accounts-

2019/state-and-territory-greenhouse-gas-

inventories-annual-emissions 
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4.2 Emission Intensity  

Emissions intensity was estimated based on production forecasted data and estimated 

emissions. Emission intensity is calculated by: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑆𝑐𝑜𝑝𝑒 1 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠

𝑂𝑟𝑒 𝑃𝑟𝑜𝑐𝑒𝑠𝑠𝑒𝑑
 

Emission intensity estimated for the Telfer LOM Extension and Havieron in tCO2-e/Tonne is 

shown in Table 17 below.  

Table 17 Estimated Emissions Intensities – Scenario 1 

Facility Scope 1 (tCO2-e) Ore Processed (T) Emissions intensity 

Telfer 1,655,625 54,806,386 0.0302 

Havieron 1,605,626 22,720,813 0.0707 

Overall 3,261,251 77,527,200 0.0421 
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5 GHG Emissions and Energy Estimates - Scenario 2 

5.1.1 Scope 1 GHG Emissions 

GHG emissions have been estimated for the Telfer LOM Extension and Havieron activities 

over the expected extension of Telfer mining activities time frame. The key inputs used to 

calculate the scope 1 GHG emissions associated with the project are outlined in Table 18 

and Table 19. 

Table 18 Key Project Inputs - Telfer 

Input  Value (over LOM) 

LOM – additional mining operation, ongoing 

processing 

Mining: 6 Years (mining to 2029 at Telfer) 

Operation: Processing plant to continue to 

2035 

Total Ore processed (2023 to 2030)  Telfer: 110,103,985 Tonnes 

Power Source (Electricity Generation) On site fuel generators 

Power Generators – Operation mode 
24 hrs/7 days with 80% load (35MW 

capacity) 

Total Electricity Generation  Telfer: 3,008,356 MWh 

Total Diesel Consumption  168,163 kL 

Total Gas (PNG) Consumption (Telfer only)  35,198 TJ 

 

Table 19 Key Project Inputs - Havieron 

Input  Value (over LOM) 

LOM – additional mining operation, ongoing 

processing 
12 Years (mining to end 2035) 

Total Havieron Ore processed (2023 - 2035)  TOTAL: 22,720,813 Tonnes 

Power Source (Electricity Generation) On site fuel generators 

Power Generators – Operation mode 
24 hrs/7 days with 80% load (35MW 

capacity) 

Total onsite Electricity Generation 3,463.32 MWh  

Total Diesel Consumption  148,098 kL 

Cleared Area 1,398 ha 
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Electricity required for Processing of Ore at Telfer 

Stage 2 

1,272,778 MWh (PNG combusted – 

14,892TJ) 

Electricity to supplement Havieron requirements 1,040,738 MWh (PNG combusted – 

12,177TJ) 

 

The inputs applied to Havieron land clearing calculations are shown in Table 6. 

Table 20 Land Clearing Input Data 

Input Value 

Project Location Coordinates -21.7212703 North; 122.6533516 East 

Long Term Average Rainfall (annual) 364.9 mm 

Other Baseline Settings As outlined in FullCAM guidelines 

 

Fuel Consumption 

For the Telfer LOM Extension and Havieron, scope 1 GHG emissions are associated with 

diesel consumed by the project’s mining fleet, and diesel and gas consumed by fuel 

generators.  

The results for Telfer (excluding associated electricity requirements for Havieron) show an 

estimated 2,277,543 tCO2-e of Scope 1 GHG emissions over the anticipated LOM 

extension are expected from diesel fuel use by the mining fleet and from PNG combustion 

for electricity production. The resulting emissions, by source, are outlined in Table 8.  

Average emissions is not appropriate to calculate given the difference each year in 

emissions estimations but annual breakdowns are available in Appendix B.  

Table 21 Estimated Scope 1 Emissions associated with Fuel Usage - Telfer (excluding gas for Havieron) 

Sources Emissions Over LOM (tCO2-e) 

Gas consumption by power station (Telfer use only) 1,813,741 

 Diesel consumption by mining fleet 455,741 

Miscellaneous (other materials) 8,061 

Total 2,277,543 

 

The results for Havieron show an estimated 1,832,801 tCO2-e of Scope 1 GHG emissions 

are expected over the Stage 2 from fuel use by the mining fleet and for electricity 

production. The resulting emissions, by source, are outlined in Table 22. Table 22 includes 

all electricity generated at Telfer for Havieron ore processing and for supplementing 

Havieron electricity.  
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A summary of the annual estimates is shown in Appendix A.  

Table 22 Estimated Scope 1 Emissions associated with Fuel Usage - Havieron (including gas used for electricity 

production at Telfer) 

Sources Emissions Over LOM (tCO2-e) 

 Diesel consumption by power station 2,821 

 Diesel consumption by mining fleet 398,762 

Gas consumption for Havieron 1,394,821 

Miscellaneous (other materials) 3,952 

Total 1,800,357 

 

Land Clearing 

Input data outlined in Table 6 was entered into the FullCAM simulation model producing an 

estimated maximum carbon biomass for the project area of 6.33 tCarbon/ha (Table 10). An 

emission factor of 23.21 tCO2-e/ha is calculated from this carbon biomass via the Carbon 

Credits Methodology (CER, 2018). 

Note, carbon biomass is considered the carbon mass of trees plus the carbon mass of forest 

debris.  

Table 23 Estimated Carbon Biomass and Emission Factor for Land Clearing  

Item Value 

Maximum Carbon Biomass (t Carbon/ha) 6.33 

Emission Factor (tCO2-e/ha) 23.21 

 

The results show an estimated 32,444 tCO2-e of scope 1 GHG emissions (with an average 

of 2,496 tCO2-e/year) are expected over the LOM from land clearing. The resulting 

emissions from the proposed area to be cleared and applying the above emission factors 

are outlined in Table 11.  

Table 24 Estimated Scope 1 Emissions Associated with Land Clearing  

Area 

(ha) 

Emissions Over LOM 

(tCO2-e) 

Annual Emission  

(tCO2-e/ year) 

1,398 32,444 2,496 
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Gas Transmissions 

Scope 1 emissions associated with gas transmission through systems of pipelines was 

calculated using the inputs outlined in Table 7 and emissions factors specified in Table 2. 

The results show an estimated 66,466 tCO2-e of Scope 1 GHG emissions over the 

anticipated LOM extension from fugitive emissions from natural gas transmission through a 

system of pipelines. This equates to approximately 5,113 tCO2-e of Scope 1 GHG 

emissions per annum. The resulting emissions, by source, are outlined in Table 25.  

Table 25 Estimated Scope 1 Emissions Associated with Gas Transmissions  

Source 
Emissions Over LOM 

(tCO2-e) 

Annual Emission  

(tCO2-e/year) 

Gas Transmissions 66,466 5,113 

The annual value is split between Telfer and Havieron based on the PNG requirements for 

each of the facilities. 

Total Scope 1 GHG Emissions 

The emissions calculated from fuel use and land clearing have been combined to provide an 

overall estimate of scope 1 GHG emissions. The estimated scope 1 GHG emissions over 

the LOM are 3,679,533 tCO2-e. Summary of the scope 1 GHG emissions breakdown, by 

source, for the project over LOM is outlined in Table 26, Table 27, Figure 6, Figure 7 and 

Figure 8. 

Calculations and resulting emission estimates are provided in further detail in Appendix A 

below.  

Table 26 Estimated Scope 1 Emissions by Source – Telfer specific requirements 

Category 
Scope 1 Emissions   

(tCO2-e) 

For Electricity Purposes – ore processing 1,215,572 

For Electricity Purposes – other 598,169 

For Non-transport Purposes 433,977 

For Transport Purposes 21,764 

Misc (other materials) 8,061 

PNG Transmission Losses 31,550 

Total 2,309,093 
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Table 27 Estimated Scope 1 Emissions by Source – Havieron specific requirements 

Category 
Scope 1 Emissions   

(tCO2-e) 

For Electricity Purposes – ore processing (at Telfer) 767,359 

For Electricity Purposes – other (from Telfer) 627,462 

For Electricity Purposes – other (Diesel) 2,821 

For Non-transport Purposes 305,254 

For Transport Purposes 93,508 

Land Clearance 32,444 

Misc (other materials) 3,952 

PNG Transmission Losses 34,916 

Total 1,867,717 
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Figure 6 Estimated Scope 1 Emissions by Source over LOM - Telfer 
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Figure 7 Estimated Scope 1 Emissions by Source over LOM – Havieron 
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Figure 8 Estimated Scope 1 Emissions by Source over LOM – Total Forecast Emissions
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5.1.2 Energy Production and Consumption  

For the Telfer LOM Extension and Havieron, energy consumption is associated with fuel and 

electricity consumption onsite. Energy production is associated with electricity production 

from the onsite power station. The key inputs outlined in Table 4 have been utilised to 

estimate the energy consumption and production. 

The estimated energy production and consumption for Newcrest over LOM are 19,171,210 

GJ and 93,644,813 GJ respectively. The resulting energy by source is outlined in Table 15. 

Refer to Appendix B for a summary of the annual estimates. 

Table 28 Estimated Energy Production and Consumption by Source over LOM 

Sources 
Energy Consumption 

Over LOM (GJ) 

Energy Production 

Over LOM (GJ) 

Electricity production   19,171,210 

Electricity consumption by processing 

plant and other infrastructure 
19,171,210  

Diesel consumption 12,207,692  

PNG consumption  62,265,911  

Total 93,644,813 19,171,210 
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6 Benchmark Assessment – Scenario 2 

6.1 Contribution of Telfer LOM Extension and Havieron GHG 

emissions  

Total estimated emissions of Australia from the Department of Industry, Science, Energy 

and Resources during 2020 was 510 million tonnes CO2-e (DISER, 2021). The CER 

published the annual NGER data for FY2019-20 in February 2021. For the FY2019-20 year, 

corporations* reported a total of 327 million tCO2-e of scope 1 GHG emissions and 86 

million tCO2-e of Scope 2 GHG emissions (CER, 2021). There were 20.9% of Scope 1 GHG 

emissions contributed from Western Australia and 29.4% of emissions were derived from 

mining industry (CER, 2021). 

To provide a perspective on the project's likely impact, average scope 1 GHG emission 

estimates over the project timeframe have been compared against state and national 

emission estimates and displayed in Table 29. 

Table 29 Estimated Impact of Telfer LOM Extension and Havieron Scope 1 GHG Emissions  

Location 

FY2019 

Scope 1 GHG 

Emissions 

 (Million tCO2-

e) 

% Contribution 

from the 

Project 

Data Source 

Western 

Australia 
91.85 0.303% 

https://www.industry.gov.au/data-and-

publications/national-greenhouse-accounts-

2019/state-and-territory-greenhouse-gas-

inventories-annual-emissions 

Australia 529.3 0.053% 

https://www.industry.gov.au/data-and-

publications/national-greenhouse-accounts-

2019/state-and-territory-greenhouse-gas-

inventories-annual-emissions 
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6.2 Emission Intensity  

Emissions intensity was estimated based on production forecasted data and estimated 

emissions. Emission intensity is calculated by: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑆𝑐𝑜𝑝𝑒 1 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠

𝑂𝑟𝑒 𝑃𝑟𝑜𝑐𝑒𝑠𝑠𝑒𝑑
 

Emission intensity estimated for the Telfer LOM Extension and Havieron in tCO2-e/Tonne is 

shown in Table 30 below.  

Table 30 Estimated Emissions Intensities – Scenario 2 

Facility Scope 1 (tCO2-e) Ore Processed (T) Emissions intensity 

Telfer 2,309,093 110,103,985 0.0210 

Havieron 1,867,717 22,720,813 0.0822 

Overall 3,679,533 132,824,798 0.0277 
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7 GHG Management and Mitigation Strategies 

GHG emissions can result in social, economic, and environmental impacts. Potential risks 

and impacts include, for example, 

• Contribution to global climate change 

• Increased operating costs  

• Adverse effects on health and well-being of people 

• Land degradation and reduced biodiversity from land clearing 

Mitigating the impacts and reducing risks from GHG emissions can have several benefits 

including: 

• Improved corporate positioning in a carbon focussed market 

• Improved public profile from improved environmental performance 

• Improved relations with customers and regulators 

• Improved employee and contractor motivation and corporate culture 

The following sections describe examples of GHG management and mitigation measures 

that may be considered applicable to Newcrest. It is noted that some mitigation measures 

may have already been considered and included in the design of the project. The additional 

scope 1 minimisation strategies have been compiled from a desktop review of current 

technologies and available measures applied by facilities in the Australian mining sector.    

7.1 Planned and Potential Future Mitigation Measures 

7.1.1 Fuel and Energy Efficiency 

Fuel consumption is the largest source of GHG emissions for the Telfer LOM Extension and 

Havieron. Newcrest could assess opportunities to reduce fuel consumption and increase 

energy efficiency at the mine site such as: 

1.  Maintain and monitor fuel use efficiency of equipment and vehicles: 

• Regularly maintaining and servicing vehicles and equipment to minimise exhaust 

emissions. 

• Incorporate energy efficient equipment into the plant and operations. 

2.  Reduce the use of fossil fuel by replacing diesel driven equipment and vehicles with 

other alternative energy sources: 

• Investigate the feasibility of converting equipment vehicles to gas fuel or electricity 

driven. 

• Integrate renewable energy such as solar panels, wind turbines and other hybrid 

systems into power plants. 

• Replace the diesel generators in the power station with dual fuel or gas generators. 

3.  Ensure the site layout is efficient to reduce haulage distances and thus fuel 

consumption. 
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7.1.2 Management and Operational Strategies 

Emissions could also be reduced from good management and operational plans. The 

following strategies could be implemented: 

1.  Adoption of a continuous improvement program and transition to efficient technologies: 

• Establish a comprehensive monitoring program to assess plant and operating 

efficiency and develop procedures to address non-conformances accordingly. 

• Ensure technological advances are monitored regularly and the company 

participates in relevant research that contributes to the management of GHG 

emissions. 

• Investigate and implement cleaner production initiatives. 

2.  Increase the efficiency of the operation through scheduling, pit optimisation and 

reducing rehandling. 

3.  Train personnel to increase understanding and awareness of GHG and environmental 

factors. 

4.  Set GHG targets each year and monitor achievement of goals. Conduct internal 

governance by setting up resources and tracking to ensure accountability, 

measurement and reporting targets are achieved. 

5.  Track the performance by reporting GHG emissions or climate related information to an 

appropriate framework which is mentioned in Section 7.2. 

7.1.3 Land Disturbance 

Since land clearing also contributes to GHG emissions, land clearance and disturbance 

should also be monitored and minimised during the LOM. The following strategies could be 

implemented: 

1.  Limit clearing of native vegetation and undertake progressive rehabilitation. 

2.  Ensure the site layout is efficient to minimise land disturbance and unnecessary 

clearing of vegetation. 

3.  Connection to existing road and rail infrastructure reducing the need for additional 

clearing and thus also the emissions and energy from construction activities. 

4.  Select a transport route that offers a low carbon footprint from a haulage perspective. 
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7.2 GHG Monitoring and Reporting 

7.2.1 National Greenhouse and Energy Reporting (NGER) 

The NGER scheme is a Commonwealth initiative, introduced in 2007, to provide data and 

accounting in relation to GHG emissions and energy consumption and production.  

Under the NGER scheme, corporations that exceed the corporate or facility thresholds need 

to report annually to the CER (Table 31).  

Table 31 Key NGER Thresholds 

Level GHG Emissions Energy Consumed / Produced  

Facility 25,000 tCO2-e 100,000 GJ 

Corporate 50,000 tCO2-e 200,000 GJ 

 

The controlling corporation (as defined in the NGER Act) of this project is likely to be 

Newcrest. It is expected that this company will have to include the GHG emissions, energy 

consumption and energy production from this project in their NGER report.  

7.2.2 Safeguard Mechanism 

Starting on 1 July 2016, the Australian Government introduced a Safeguard Mechanism 

under section 22XS of the NGER Act. As a consequence, responsible emitters controlling 

facilities which emit 100,000 tCO2-e (Default Baseline) or more of scope 1 GHG emissions 

will be required to meet the safeguard requirements, including keeping the facility’s net 

emissions at or below a set baseline emissions level. 

Section 22XB of the NGER Act requires that the responsible emitter report annual covered 

emissions to enable a comparison against a baseline determined by the CER.   

In the event of the reported annual emissions being below the baseline the CER will take no 

further action; however, should the emissions be above the baseline; the responsible emitter 

will be required to ‘make good’ the excess emissions by surrendering carbon credit units or 

alternatively be liable to a substantial penalty. 

Telfer is currently operating under a transitional calculated baseline and based on the values 

provided for this assessment, Telfer should avoid an excess emission situation. 

Investigation needs to be completed in terms of whether Havieron will report under Telfer or 

as its own entity. If it is combined with Telfer it is unlikely to trip Telfer’s current transitional 

calculated baseline of 626,808 tCO2-e. Please note that the NGER (CER) and EPA 

guidelines surrounding the operational boundaries are slightly different. 
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7.3 Adaptive Management and Management Plan Review 

In line with the concept of adaptive management, it is recommended that mitigation and 

management strategies be reviewed and updated (where appropriate) in response to 

triggers such as: 

• Introduction of a new process or activity that has the potential to alter existing GHG 

emissions, 

• Changes to relevant State or Commonwealth legislation, policy or guidelines, 

• Introduction of new GHG reduction technologies, 

• Technical review of implemented emissions monitoring, 

• Relevant audit findings, 

• EPA and decision-making authorities’ comments during the Environmental approval 

process, or 

• Update or implementation of an operating licence issued under Part V of the EP Act. 
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8 Glossary  

Terms  Definitions 

CER Clean Energy Regulator 

CH4 Methane 

CO2 Carbon Dioxide 

CO2-e 
Carbon dioxide equivalence, the amount of the gas multiplied by a value specified in the 

regulations in relation to that kind of greenhouse gas. 

CPI Consumer price index 

Determination The NGER Determination 2008  

Downstream 

emissions 
Indirect GHG emissions related to sold goods and services 

EPA Western Australian Environmental Protection Authority 

EP Act Environmental Protection Act 1986 

Facility 
Is a single enterprise that undertakes an activity, or a series of activities that involve greenhouse 

gas emissions, the production of energy or the consumption of energy. 

GHG All greenhouse gases mentioned in the NGER Act 

HFCs  Hydro fluorocarbons 

LOM Life of Mine 

LOP Life of Project 

MS Ministerial Statement 

N2O Nitrous Oxide 

NGER National Greenhouse and Energy Reporting 

NGER Act The National Greenhouse and Energy Reporting Act 2007 as it applies to the current reporting year 

Non-transport 
Includes purposes for which fuel is combusted that do not involve transport energy purposes, see 

Sections 2.20, and 2.42 of the Determination.  

PER Public Environmental Review 

PFCs Perfluorocarbons 

PNG Pipeline Natural Gas 

Regulations The NGER Regulations 2008  

Scope 1 

Emission of greenhouse gas, in relation to a facility, means the release of greenhouse gas into the 

atmosphere as a direct result of an activity or series of activities (including ancillary activities) that 

constitute the facility. 

Scope 2 

Emission of greenhouse gas, in relation to a facility, means the release of greenhouse gas into the 

atmosphere as a direct result of one or more activities that generate electricity, heating, cooling or 

steam that is consumed by the facility but that do not form part of the facility. 

Scope 3 
Indirect emissions of greenhouse gas, that are not included in scope 2, that occur in the value 

chain of the reporting company. 

SF6 Sulphur Hexafluoride – a gas used in switchgear and circuit breakers for insulation. 

t Carbon Tonnes of Carbon  

t CO2-e  Tonnes of carbon dioxide equivalent 

Transport 
Includes purposes for which fuel is combusted for transport by vehicles registered for road use, rail 

transport, marine navigation, and air transport, see Sections 2.20, and 2.42 of the Determination 

UNFCCC United Nations Framework Convention on Climate Change 

Upstream 

emissions 
Indirect GHG emissions related to purchased or acquired goods and services 
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Appendix A Fuel and Energy Data – Scenario 1 
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Appendix B Fuel and Energy Data – Scenario 2 

 

 








