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Disclaimer 

This document has been prepared for the exclusive use of FQM Australia Nickel Pty Ltd 

on the basis of instructions, information and data supplied by FQM Australia Nickel Pty 

Ltd. 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 FQM Australia Nickel Pty Ltd, 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 amounts included in this document have been rounded to the nearest Tonne, 

except when rounding would result in a zero.  
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Summary 

FQM Australia Nickel Pty Ltd (FQMAN) is the proponent for Ravensthorpe Nickel 

Operation (RNO), located approximately 35 kilometres (km) east of Ravensthorpe in 

Western Australia.  

The operation involves open pit mining and processing of nickel ore from three ore-

bodies (Halleys, Hale-Bopp and Shoemaker-Levy), and the processing of the ore into 

nickel-cobalt hydroxide for shipment via the Port of Esperance.  

The RNO Greenhouse Gas Management Plan (GHGMP) has been prepared to meet the 

commitments set out in Schedule 2 of Ministerial Statement 633 (MS 633). This MS was 

first published under section 46 of the Environmental Protection Act 1986 (EP Act) on 5th 

September 2003 and amended as recently as May 2019 in relation to the expansion and 

development of the Shoemaker-Levy deposit. Details of the operations and subsequent 

expansion are outlined in Section 1.2  of this GHGMP. 

This GHGMP will be implemented by FQMAN following approval under the EP Act.  

Table 2 GHG Management Plan Summary Table 

Proposal /Operation Name Ravensthorpe Nickel Operation (RNO) 

Proponent Name FQM Australia Nickel Pty Ltd (FQMAN) 

Ministerial Statement Number Ministerial Statement 633 (MS 633) 

Latest amendment May 2019 

Purpose of the Management 
Plan 

The GHGMP is designed to ensure GHG emissions 
associated with the Project are adequately addressed and 
best available efficient technologies, as far as practicable, 
are used to minimise GHG emissions, as outlined in the 
MS 633 commitments and taking into account 

requirements of the Greenhouse Gas Emissions 
Environmental Factor Guideline (EPA, 2020b). 

Key Environmental factor and 
objective 

Factor:  Greenhouse Gas Emissions 

EPA Environmental Objective: To reduce net greenhouse 
gas emissions in order to minimise the risk of 

environmental harm associated with climate change (EPA, 

2020b) 

Conditions  See Table 4 

Key Components in the 
Management Plan 

Management of Scope 1 GHG emissions through the 
implementation of the following key provisions (as 

outlined in Table 16) 

• Set GHG emission targets 

• GHG monitoring and reporting in accordance with 
the NGER Act 

• Adoption of GHG minimisation strategies 

• Ensure contractor compliance with GHGMP 

• Environmental and GHG awareness training  

• Manage land disturbance 

Proposed commencement of 
operations 

April 2021 (Shoemaker-Levy proposal) 
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1   Context, Scope and Rationale 

1.1   Australian GHG Landscape 

Australian resources are nationally and globally significant from an economic and 

greenhouse gas (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 Kyoto Protocol, Australia has 

committed to limiting emissions to 103% of 1990 levels in the first commitment period 

(from 2008 to 2012) and reducing emissions to 99.5% of 1990 levels in the second 

commitment period (from 2013 to 2020). Australia exceeded both commitments by 

80%.  

Under the 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 1.5 oC, 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.  

Currently Australia does not have a national net-zero target, however, 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, 2020).  

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 

Environmental Protection Authority (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 2020 emissions for the year to 

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

emissions of 510 million tonnes CO2-e (DISER, 2021). This represents a decrease of 

4.4% compared to 2019 levels and a 19% decrease compared to the 2005 baseline year 
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outlined in the Paris Agreement. As shown in Figure 1, 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 

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. 

 

 

Figure 1 Australia’s Annual Emissions Over Time (DISER, 2021)  

 

Of all emission sources, electricity generation is the largest source of emissions in the 

country accounting for 33.4% of emissions in the year to September 2020, with 

stationary energy sources excluding electricity and transport also contributing 20% and 

17.6% of the total emissions respectively (Figure 2).  
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Figure 2 Australia’s Emissions by Sector, for the year to September 2020 (DISER,2021)  

 

1.2   Project 

FQM Australia Nickel Pty Ltd (FQMAN) operates the Ravensthorpe Nickel Operation 

(RNO) located approximately 550 km south-east of Perth and 35 km east of 

Ravensthorpe in Western Australia.  

The operation comprises three nickel ore deposits, Halleys, Hale-Bopp and Shoemaker-

Levy which are mined by conventional open cut methods, a processing plant and 

associated infrastructure. Following acid leach treatment and purification of the ore, the 

nickel-cobalt hydroxide is containerised before being transported by road and exported 

via the Port of Esperance. 

RNO has been operating under Licence L8008/2004/3 issued by the Department of 

Environment Regulation (now the Department of Water and Environment Regulation) 

(DWER) since 14th May 2013. This licence covered activities associated with Halleys and 

Hale-Bopp including processing of ore, chemical manufacturing and electric power 

generation. Mining and associated infrastructure were covered by Ministerial Statement 

633 (MS 633). 

In 2019-2020, MS 633 was amended, and a works approval was granted for activities 

associated with the Shoemaker-Levy mining area and construction of an infrastructure 

corridor joining Shoemaker-Levy with existing RNO operations. Ore will be mined at 

Shoemaker-Levy ore deposit using drill and blast methods and subject to initial onsite 

processing at a new crushing plant. The new infrastructure corridor will comprise an 

overland conveyor to transport crushed ore approximately 9 km from the Shoemaker-

Levy mining area to the existing processing facility. A saline pipeline running the length 

of the conveyor will supply water to Shoemaker-Levy for dust suppression and 

processing. 
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Table 3 Relevant Approvals and Licences 

Ministerial Statement  Ministerial Statement 633 (Amended May 2019) 

Operating Licence L8008/2004/3f (Expires Wednesday 13 May 2026) 

Works Approval  

(Shoemaker-Levy) 

W6303/2019/1 (Amended 19 August 2020) 

 

1.3   Key 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).  

The RNO Greenhouse Gas Management Plan (GHGMP) has been designed to meet 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 RNO are CO2, CH4 and N2O. 

1.4   Condition Requirements 

The RNO project was originally approved under MS 633. Condition 2-1 of the Statement 

requires FQMAN to implement environmental management commitments relevant to the 

project.  

The primary commitment relating to GHG emissions is outlined in Schedule 2 of MS 633 

and indicates that a Greenhouse Gas Management Plan will be prepared and GHG 

emissions reported upon in the Annual Environmental Report (AER). Other commitments 

relating to environmental management plans are also outlined in MS 633 and displayed 

in Table 4. Specific actions relating to these commitments will be addressed in Section 3  

of this GHGMP. 
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Table 4 Relevant Commitments and Conditions 

Document Reference Commitment/Condition 

Ministerial Statement 633 Schedule 2, p.22 Commitment 26 - Greenhouse Gas 
Emissions 

 Schedule 2, p.25 Commitment 38 – Environmental 
Management Plan (Construction 

Phase) 

 Schedule 2, p.26 Commitment 39 – Environmental 
Management Plan (Operations 
Phase) 

Operating Licence 
L8008/2004/3 

- Not applicable to GHG emissions 

Works Approval 
W6303/2019/1 

- Refers to MS 633 requirements 

 

1.5   Management Approach 

This GHGMP has been developed to address environmental risks posed by the project in 

conjunction with existing operations. It is based on an assessment of the project’s 

potential impacts and contribution to GHG emissions.  

Environmental practices outlined in the GHGMP are the responsibility of the site 

environmental team. Climate related strategies and policy are outlined at a corporate 

level and assist with guiding environmental decisions. 

The management approach is based on the following objectives: 

• Alignment with the Government’s commitment to reducing GHG emissions by 26 to 

28% by 2030,  

• Alignment with EPA guidance (EPA, 2020b), through applying the mitigation 

hierarchy (i.e. considering reasonable and practicable measures to mitigate GHG 

emissions),  

• Compliance with relevant State and Commonwealth GHG emission monitoring and 

reporting requirements, including the NGER scheme, and  

• Adaptive management to respond to current uncertainties and future developments 

in Government policies, markets and technology.  

1.6   Rationale for Choice of Management Provisions              

The GHGMP recognises that the project will have continuous emissions to air and that 

resulting impacts can be mitigated and managed via the strategies outlined in Section 3  

of this document. These management strategies have been proposed based on the 

mitigation hierarchy to avoid, reduce and offset emissions (EPA, 2020b). 
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2   GHG Inventory 

2.1   Activities Affecting Key Environmental Factors 

Current RNO plant facilities and ancillary operations covered by MS 633 and Operating 

Licence L8008/2004/3 include the following:  

• Halle-Bopp and Halley open mining pits 

• Processing plant (crushing, beneficiation, leaching) 

• Tailing storage facilities 

• Evaporation ponds 

• Power station 

• Reagent and product storage 

• Heavy machinery workshop 

• Wastewater treatment plant for accommodation camp 

 

New Shoemaker-Levy infrastructure and operations covered by the works approval 

include: 

• Shoemaker-Levy open mining pit  

• Crushing facility (throughput of up to 21.5 million tonnes per annum (mtpa)) 

• Infrastructure corridor including overland conveyor and saline water pipeline 

• Turkeys nest dam for storing saline water 

• Mine services area including bulk fuel storage facility (1,000 m3 capacity diesel 

tanks and fast fill refuelling station), workshop and washdown bay 

Existing RNO infrastructure will also be utilised by the new Shoemaker-Levy operation.  

The development of the Shoemaker-Levy operation is split into two stages, Stage 1 and 

Stage 2 expansion.  

2.2   GHG Emissions Sources 

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

Scope 3 emissions.  

2.2.1   Scope 1 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 emissions for the project, taking into account the 

activities in Section 2.1  , are as follows: 

• Diesel consumption by electricity generators (electricity purposes) 

• Diesel consumption by boilers, mining fleet, support equipment and other vehicles 

(non-transport and transport purposes) 

• Carbonate use (in the form of calcium carbonate and magnesium carbonate) to 

neutralise acid tails  

• Land clearing 
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2.2.2   Scope 2 Emissions 

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

electricity, steam or heat produced by another organisation.  

Scope 2 emissions, from electricity purchased, have not been calculated or included for 

the project. Historically, electricity purchased at off-site company housing and the 

associated Scope 2 emissions have contributed less than 0.05% to the total Scope 1 and 

2 emissions reported under NGER. These emissions have therefore been deemed to be 

minor.   

2.2.3   Scope 3 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. 

2.3   Limitations and Exclusions 

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

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

• Oils and greases 

• Acetylene 

• Sulphur Hexafluoride (SF6) 

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

• Wastewater treatment plant (WWTP) 

• Soda ash use 

• Hydro fluorocarbons (HFCs) and Perfluorocarbons (PFCs) 

• Electricity consumption at off-site company housing (Scope 2 emissions) 

 

Other exclusions are noted below: 

• Exploration activities   

• Explosives used for mining  

There are no factors/methods included in the National Greenhouse Accounts Factors 

(2020) or the National Greenhouse and Energy Reporting (Measurement) 

Determination 2008 (NGER Determination) to calculate emissions from explosives.     

• Calcium carbonate contained in ore  

There are no factors/methods included in the National Greenhouse Accounts Factors 

(2020) or NGER Determination. Furthermore, FQMAN received a letter from the 

Clean Energy Regulator (CER) in 2015 in response to an audit, acknowledging that 

there are no available methods to calculate emissions arising from carbonates 

contained in ore processed at the processing plant. If there is no method available, 

then those emissions are not reportable under the NGER scheme, and therefore 

also been excluded from this assessment.   

• Scope 3 emissions, for example fuel consumption during offsite business travel by 

FQMAN employees (including commuting to/from site) and municipal solid waste.  
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2.4   GHG Methodology  

Emissions have been estimated for the current RNO activities as well the activities at 

Shoemaker-Levy, over the expected life-of-mine (LOM).  

The Scope 1 GHG estimates have been prepared using methods and emissions factors 

from the NGER Determination (as applicable to the 2020-21 reporting year). The 

emission factors applied to RNO calculations are shown in Table 5. The emission factors 

are provided in carbon dioxide equivalents (CO2-e), and therefore include the global 

warming potential (GWP) of each gas.  

The key inputs used to calculate the Scope 1 emissions associated with the project are 

outlined in Table 6. 

Table 5 GHG Emission Factors applied to Ravensthorpe Nickel Operation 

Emission Source Energy Content 
Factor 

Emission Factor 

(kg CO2-e/GJ) 

  CO2 CH4 N2O CO2-e 

Diesel (Electricity) 38.6 GJ/kL 69.9 0.1 0.2 70.2 

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

Diesel (Non-transport) 38.6 GJ/kL 69.9 0.1 0.2 70.2 

Carbonate Use – Calcium 
Carbonate 

 
0.440 
tCO2/t 

   

Carbonate Use – 
Magnesium Carbonate 

 
0.522 
tCO2/t 

   

 

Table 6 Key Project Inputs 

Input Value 

Life-of-Mine (active mining)  

12 Years Total 

 

Current activities + Shoemaker-Levy Stage 1= 10 years 

Shoemaker-Levy Stage 2 (expansion) = 2 years 

Total Material mined (over LOM) 219,880,334 Tonnes 

Total MHP produced (over LOM) 1,555,405 Tonnes 

Total Diesel consumption (over LOM) 209,713 kL 

Total Limestone usage (over LOM) 2,743,630 Tonnes 

Area of disturbance (over LOM) 763 ha 
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2.4.1   Fuel Consumption 

Diesel is currently the only significant fuel use at RNO. Diesel is split into 3 categories, 

namely transport (road-registered vehicles), non-transport and electricity.  

Diesel used for electricity generation is expected to minimal, or zero, as the main source 

of electricity will be from the steam turbines fed by steam from the acid plant. If the acid 

plant is offline, steam is generated by diesel-fired boilers. Electricity generation can be 

supplemented by diesel-powered generators if required.  

Diesel used for non-transport and transport vehicles and equipment was estimated 

based on a historical diesel usage to total material mined (ore and waste) ratio and the 

forecast total material to be mined for the LOM.  

2.4.2   Carbonate Usage 

Limestone is added to the tailings stream to neutralise acid prior to tailings discharge. 

The calcium carbonate and magnesium carbonate content of the limestone reacts with 

the acid and generates carbon dioxide.  

Limestone use was estimated based on a historical average weight percentage of calcium 

carbonate and magnesium carbonate, and a historical limestone to MHP product 

produced ratio and the forecast MHP to be produced for the LOM.  

2.4.3   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.  

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). 

Scope 1 emissions have been calculated assuming all vegetation will be completely lost 

upon land clearing and converted to carbon dioxide emissions.  

The inputs applied to RNO land clearing calculations are shown in Table 7. 

Table 7 Land Clearing Input Data for Ravensthorpe Nickel Operation 

Input Value 

Project Location Coordinates 33.64216 South; 120.39832 East 

Long Term Average Rainfall (annual) 454 mm 

Other Baseline Settings As outlined in FullCAM guidelines 



 
 FQMAN RNO GHGMP 2021 

Version 1.1 June 2021      Page 15 of 51 

 

2.5   GHG Emission Estimates  

2.5.1   Fuel Consumption 

Based on a scenario that all on site electricity production will be from the steam turbines, 

the Scope 1 emissions expected from diesel usage is 568,342 tCO2-e over the LOM (with 

an average of 47,362 tCO2-e/yr) (Table 8).    

Table 8 Estimated Scope 1 Emissions associated with Fuel Consumption over LOM 

Source Emissions (tCO2-e) 

Electricity generation 8,680 

Equipment and vehicles (non-transport) 533,242 

Equipment and vehicles (transport) 26,420 

Total Scope 1 Emissions from Fuel Consumption 568,342 

 

However, if some diesel is required by the boilers and diesel generators it is expected 

that there would be an additional 116,329 tCO2-e over the LOM associated with 

electricity generation and non-transport diesel use (based on historical averages). The 

total Scope 1 emissions may therefore be approximately 684,671 tCO2-e over the LOM 

(with an average of 57,056 tCO2-e/yr).  

Refer to Appendix A   for a complete breakdown of the emissions calculations and 

emissions intensity estimates. 

2.5.2   Carbonate Usage 

The expected emissions associated with the use of limestone for acid neutralisation are 

889,485 tCO2-e over the LOM (with an average of 74,124 tCO2-e/yr) (Table 9).  

Table 9 Estimated Scope 1 Emissions associated with Carbonate Usage over LOM  

Source Emissions (tCO2-e) 

Calcium carbonate (Limestone) 850,148 

Magnesium carbonate (Magnesite) 39,337 

Total Scope 1 Emissions from Carbonate Usage 889,485 

 

2.5.3   Land Clearing 

Input data outlined in Table 7 was entered into the FullCAM simulation model producing 

an estimated maximum carbon biomass for the project area of 79.57 t Carbon/ha (Table 

10). An emission factor of 291.76 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. 
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Table 10 Estimated Carbon Biomass and Emission Factor for Land Clearing 

Item Value 

Maximum Carbon Biomass (t Carbon/ha) 79.57 

Emission Factor (tCO2-e/ha) 291.76 

 

The expected emissions from the proposed clearing area, and applying the above 

emission factor, are outlined in Table 11. 

Table 11 Estimated Scope 1 Emissions associated with Land Clearing  

Project Location Area (ha) Emissions (tCO2-e) 

Shoemaker Levy Stage 1 545 159,007 

Shoemaker Levy Stage 2 (expansion) 218 63,603 

Total Scope 1 Emissions from Land Clearing 222,610 

 

Refer to Appendix A   for a complete breakdown of the emissions calculations. 

 

2.5.4   Total Scope 1 Emissions 

The emissions calculated from diesel consumption, limestone usage and land clearing 

have been combined to provide an overall estimate of Scope 1 emissions over LOM 

(Table 12).  

The total Scope 1 emissions over the LOM are estimated at 1,680,438 tCO2-e with 

average annual emissions of 140,036 tCO2-e/yr, based on the scenario that no diesel will 

be required for electricity production.  

The average emissions intensity over the LOM against ore mined, mixed hydroxide 

precipitate (MHP) product produced, and nickel contained in product are outlined in Table 

13 below.  

Table 12 Estimated Scope 1 Emissions for Ravensthorpe Nickel Operation over LOM 

Category Total Scope 1 Emissions 

(tCO2-e) 

Average Annual 

Emissions (tCO2-e/yr) 

Diesel combusted  568,342 47,362 

Carbonate usage 889,485 74,124 

Land clearing 222,610 18,551 

Total Scope 1 Emissions  1,680,438 140,036 
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Table 13 Estimated Emissions Intensity for Ravensthorpe Nickel Operation over LOM 

Item Emissions Intensity 
(tCO2-e/t) 

Ore Mined  0.0188 

MHP product produced 1.0804 

Nickel contained in product 4.6387 

 

2.5.5   Scope 1 Emissions -Shoemaker-Levy Stage 2 Expansion 

Scope 1 emissions for the Shoemaker-Levy Stage 2 expansion have been calculated 

using estimates of fuel consumption, carbonate usage and land clearing. The total Scope 

1 emissions for the 2 year expansion period are estimated at 163,398 tCO2-e. These 

emissions have been accounted for in the total Scope 1 emissions outlined in Section 

2.5.4  . 

Emission intensities for the expansion against ore mined, MHP product produced, and 

nickel contained in product are provided in Table 14 below. 

Table 14 Estimated Emissions Intensity for Shoemaker-Levy Stage 2 Expansion 

Item Emissions Intensity 
(tCO2-e/t) 

Ore Mined  0.0253 

MHP product produced 1.9617 

Nickel contained in product 8.4226 

 

A complete breakdown of the emissions calculations and emissions intensity estimates 

for the Shoemaker-Levy Stage 2 expansion is provided in Appendix A   . 

2.5.6   Key Assumptions and Uncertainties  

• Historical averages used in the calculations are applicable to the future operations.  

Refer to Appendix A   for RNO’s historical emissions reported under the NGER 

scheme. 

• Emission factors sourced from the NGER Determination will remain the same.  

• The implementation of other initiatives, including renewables, to further reduce 

RNO’s GHG emissions footprint could impact GHG emissions in the future.  

• Electricity production will be solely from steam generation from the acid plant. 

It is however unlikely that electricity production will always solely be from steam 

generation from the acid plant, for example during planned shutdowns or 

maintenance. Based on the scenario that diesel may be required for electricity 

production (and historical averages), the total estimated Scope 1 emissions may be 

± 7% higher than estimated in Table 12.   
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2.6   Benchmarking Assessment 

2.6.1   Emissions Intensity  

The CER publishes the financial year NGER data on an annual basis. This data together 

with publicly available production data sourced largely from annual reports was used to 

estimate emissions intensities.  

Emissions intensity is calculated by: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑆𝑐𝑜𝑝𝑒 1 & 2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠

𝑁𝑖𝑐𝑘𝑒𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑
 

The average estimated emissions intensity for RNO over the LOM is 4.64 tCO2-e/t nickel 

contained in product.  

The estimated emissions intensity for RNO was compared to historical data for RNO and 

other nickel mines (Table 15).  

2.6.2   Survey and Study Findings 

RNO consists of laterite deposits, and it is noted that the emissions intensities for laterite 

mining and processing are typically higher than those for mining and processing nickel 

sulphide ores. This is because mining and processing laterite is a more complicated 

process. Laterite mining is however key to ensuring the longevity of Australia’s nickel 

production as nickel sulphide deposits are depleted. RNO and Glencore’s Murrin Murrin 

operations are the only operating projects that are mining laterite in Australia at this 

scale.  

Whilst there is a similarity in the orebodies at Murrin Murrin and RNO it should also be 

noted that operations at Murrin Murrin process the nickel into London Metal Exchange 

(LME) grade briquettes. At RNO, laterite is processed into MHP, which is then transported 

to Esperance for export. Due to these significant differences in onsite post extraction 

processing the emissions intensities between the facilities at Murrin Murrin and RNO are 

not directly comparable.  

Murrin Murrin is the only nickel mine in Australia that produces nickel briquettes onsite. 

The facilities at Nova, Forrestania and Mount Keith process nickel sulphite ores into 

nickel sulphite concentrates. This concentrate is then transported to Nickel West’s 

downstream processing facilities. This is downstream process is two stage, first at a 

facility in Kalgoorlie and then Kwinana before export from the port at Fremantle. The 

emissions from this downstream processing are not captured in Table 15.  

The lowest emissions intensity nickel mining facility, Nova Nickel Project has an offsite 

renewable energy supply which contributes to its lower emission intensity. BHP’s Mount 

Keith Nickel project has a higher intensity than Forrestania and Nova. This is likely 

attributable to the additional complexity and materials handling involved in mining nickel 

sulphide from low grade disseminated ore. Production from the Mount Keith area is also 

supplemented by surrounding high grade nickel sulphide extraction projects at Cliffs, 

Leinster, and Rocky’s Reward. 

2.6.3   Exclusions 

Panoramic Resources (Savannah Nickel Operations) has been excluded from the 

benchmarking assessment. They have a significantly smaller operation than the mines 

listed in Table 15. They also do not currently have publicly available GHG emissions data. 
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Table 15 GHG Benchmarking 

Project Nickel Source 
and Product 

Nickel Product Nickel 
production in 
2020 
(contained 
tonnes) 

2020 Scope 1 
and 2 GHG 
Emissions 
(tCO2-e) 

2020 Emissions 
intensity (tCO2-
e/t) 

2019 
Emissions 
Intensity 
(tCO2-e/t) 

Generates 
all required 
electricity 
on site 

Source 

FQMAN 
Ravensthorpe 
Nickel Operation 
(Post 2020 - 
average) 

Laterite  Mixed Hydroxide 
Precipitate 
(Nickel/Cobalt) 30,189 140,036 4.64  Yes 

 

FQMAN 
Ravensthorpe 
Nickel Operation 
(2016) 

Laterite Mixed Hydroxide 
Precipitate 
(Nickel/Cobalt) 

23,624 (2016) 102,318 (2016) 4.33 (2016)  Yes 

FQM 2016 Annual 
Report, 2016 Public 
NGER Data  

Glencore Murrin 
Murrin 

Laterite LME grade briquettes 
40,800* 488,332 11.97 12.33 Yes 

Glencore 2020 Annual 
Report, 2020 
Safeguard Data 

Nickel West (BHP) 
Mt Keith Nickel 
Operations 

Low grade 
disseminated 
magmatic nickel 
sulphide ore 

Nickel Concentrate 
(Nickel sulphide) 

80,100 322,027** 4.02 4.48 Yes** 

EPA Report – Mt Keith 
Satellite Project, 2020 
Safeguard Data, BHP 
2020 Annual Report  

Independence 
Group (IGO) Nova 
Nickel Project 

Magmatic Nickel 
Sulphide 
Deposit 

Nickel Concentrate 
(Nickel sulphide) 30,436 63,535*** 2.09 2.41 No**** 

IGO 2020 Annual 
Report, 2020 Public 
NGER Data 

Western Areas 
Forrestania 

Magmatic Nickel 
Sulphide 
Deposit 

Nickel Concentrate 
(Nickel Sulphide) 23,391 70,027*** 2.99 3.08 Yes 

Western Areas 2020 
Annual Report, 2020 
Public NGER Data  

 

* Includes approximately 4,400t of Nickel processed at Murrin Murrin which was mined by third parties.  
** Includes 199,198 tCO2-e in scope 1 emissions (from Safeguard) from nearby gas power generator operated by Transalta that exclusively provides electricity for this 
operation.  
***Includes exploration and other corporate activities (only aggregated data is available through NGER).  
**** Nova uses offsite solar panels for a portion of its electricity generation.  
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3   Greenhouse Gas Management Plan Provisions  

This section outlines the provisions proposed for monitoring and managing GHG emissions related to the project’s activities. It has been 

designed in accordance with the EPA instructions (EPA, 2020c) to fulfil the objective of the EPA’s Environmental Factor Guideline for 

Greenhouse Gas Emissions (EPA, 2020b).  

Table 16 lists the management provisions that will be implemented with the project. These provisions are based on the rationale and 

approach described in Section 1  of this document.  

Table 16 RNO GHG Management Provisions 

EPA Factor: Greenhouse Gas Emissions Factor 

Objective: To reduce net GHG emissions in order to minimise the risk of environmental harm associated with climate change.  

Key environmental values: Global climate change 

Purpose: To meet legal requirements of Ministerial Statement 633. These being, the proponent shall implement the environmental management 
commitments documented in Schedule 2 of MS 633 and any subsequent conditions made by the proponent. 

Outcome: FQMAN will identify and manage climate-related risks, and reduce their GHG footprint      

Key impacts & risks: 

• Contribution to global climate change 

• Increase in operating costs 

• Adverse effects on health and well-being of people 

• Land degradation and reduced biodiversity from land clearing 

Key benefits:  

• 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 
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# Management 
Targets 

Management Actions Monitoring Timing of 
actions/Reporting 

Related 
Documents & 
Information 

Responsibility 

Greenhouse Gas Monitoring and Reporting 

1 Establish a yearly 
GHG emissions target 

Set appropriate GHG 
emissions target 

Implement GHG 

emission reduction 

initiatives as outlined in 
this GHGMP 

Compare annual GHG 
emissions against 
target set.  

Emissions to be 

calculated in 
accordance with the 
NGER Act. 

Annual reporting 
against targets in the 
Annual Environmental 

Report 

See Section 3.1   Corporate 

2 Monitor and report 
GHG emissions in 

accordance with the 
NGER Act 

Compliant yearly NGER 
reporting submitted by 

deadline 

GHG emissions will be 
calculated in 

accordance with the 
requirements of the 
NGER Measurement 
Determination 

Annual reporting of 
GHG emissions and 

energy performed in 
accordance with the 
NGER Act. 

Non-compliance to be 
investigated and 

reported to the EPA in 

the annual compliance 
audit report. 

See Section 3.2.1   Environmental 
Department 

3 Report GHG 
emissions as part of 
annual sustainability 
reporting  

   See Section 3.1   Corporate & 

Environmental 
Department 
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# Management 
Targets 

Management Actions Monitoring Timing of 
actions/Reporting 

Related 
Documents & 
Information 

Responsibility 

Scope 1 GHG Reduction and Minimisation Strategies 

4 Minimise Scope 1 
GHG emissions 
through use of 

electric conveyors 

 

 

 

Where practicable, 
implement use of electric 
powered conveyors to 

transport material 
instead of a haul truck 

fleet. Reducing haul 
truck use in turn 
reduces. truck diesel 
usage and GHG 
emissions 

Monthly haul truck 
fuel usage to be 
recorded by RNO and 

relevant contractors. 

Monthly electricity 
used by conveyors to 
be recorded by RNO 

 

Document installation 
of conveyors. 

Summarise monthly 

diesel usage, Scope 1 

GHG emissions and 
conveyor electricity 
use for internal 
reporting and 
performance 
monitoring. 

Annual reporting of 
Scope 1 emissions in 
accordance with the 
NGER Act. 

See Section 3.3.4   Planning & 
Environmental 
Departments 

5 Minimise Scope 1 

GHG emissions from 
vehicles and 
stationary equipment 

RNO site machinery, 

vehicle and generators 
serviced regularly, and 
pre-start checks 
completed daily before 
use 

Daily pre-start checks 

Regular servicing of 
equipment 

Completion of 

inspection forms and 
daily check books 

Summarise monthly 
Scope 1 GHG 
emissions for internal 
reporting and 
performance 

monitoring. 

Annual reporting of 

Scope 1 emissions in 
performed in 
accordance with the 
NGER Act. 

RNO light vehicle 

inspection form – 
daily check book 

All staff – 

logbooks and pre-
checks 

&  

Environmental 
Department 
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# Management 
Targets 

Management Actions Monitoring Timing of 
actions/Reporting 

Related 
Documents & 
Information 

Responsibility 

6 Minimise diesel use 
for electricity 
production and 
related Scope 1 
emissions via waste 

heat recovery from 
the acid plant 

Utilise waste heat from 
the acid plant to 
generate steam. Steam 
to be used for electricity 
generation, process 

heating and operation of 
the desalination plant 

Monitor and record 
monthly electricity 
usage 

Summarise monthly 
electricity production, 
diesel used for 
electricity production 
and related Scope 1 

GHG for internal 
reporting and 

performance 
monitoring. 

Annual reporting of 
Scope 1 emissions in 
performed in 

accordance with the 
NGER Act. 

See Section 3.3.1   Utilities & 
Environmental 
Department  

7 Identify and 
implement new GHG 

emission reduction 
technologies to 

minimise GHG 
emissions from the 
project 

Review potential new 
technologies and 

determine their 
applicability to the 

project 

Review current 
implemented 
technologies to 
determine ongoing 
viability and success 

Annual internal 
energy audit  

Update the GHG 
Management Plan, as 

required, with 
implementation of 

new technologies 

 Planning 
Department 

&  

Environmental 

Department 

8 Ensure contractors 
adhere to RNO 

GHGMP requirements 
to effectively manage 
emissions 

Include conditions in 
contracts to ensure 

applicable contractors 
adhere to the 
requirements of the 
GHGMP such as vehicle 

servicing, pre-start 
checks and recording 
fuel use 

Annual internal 
review of applicable 

contracts to ensure 
conditions were 
included were 
required 

Reporting of 
contractor non-

Report review results 
internally for 

performance 
monitoring and 
continuous 
improvement. 

 Contract 
Department 

&  

Environmental 
Department 
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# Management 
Targets 

Management Actions Monitoring Timing of 
actions/Reporting 

Related 
Documents & 
Information 

Responsibility 

compliance with 
conditions 

9 Implement 
environmental and 

GHG emissions 
awareness training 

Implement employee 
and contractor 

environmental training 
including  

• mandatory site 
environmental 
inductions 

• regular toolbox and 
pre-start talks 

• site environmental 
notices and 
newsletters  

to raise staff awareness 
of GHG impacts, new 
initiatives and reporting 
requirements  

Records of employee 
and contractors 

inductions 

Environmental 
Training records  

100% employees and 
contractors inducted 

before start of work 
on site. 

Environmental 
Training conducted at 

pre-start/tool box 
meetings. 

Statistics recorded via 
Environmental 
Induction log/ training 
records 

RNO-ENV-IND-
0001-Site 

Environmental 
Induction 

Environmental 
Department 

10 Minimise clearing and 
disturbance of native 

vegetation 

Use previously cleared 
agricultural land for 

infrastructure purposes 
in favour of clearing 
native vegetation 

Minimise clearing and 
vegetation disturbance 
by using existing tracks 

and disturbed areas 
where possible 

Develop and implement 
a land disturbance 

  RNO-ENV-PRO-
0025-Land 

Disturbance 
Procedure  

 

RNO-ENV-FRM-
0015-Land 
Disturbance Permit 

 

Environmental 
Department  

& 

 Area Managers 
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# Management 
Targets 

Management Actions Monitoring Timing of 
actions/Reporting 

Related 
Documents & 
Information 

Responsibility 

procedure and permit 
process for site 
disturbance activities 

See Section 3.3.2   

11 Undertake 
progressive 

rehabilitation of 
cleared areas to 
increase CO2 

sequestration 

Revegetate 1.4 hectares 
for every one hectare of 

land disturbed as a result 
of operations, as 
stipulated in MS 633. 

Undertake progressive 

rehabilitation as per the 
Rehabilitation and 
Closure Management 
Plan 

  See Section 3.3.2   Environmental 
Department  
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3.1   GHG Targets 

First Quantum Minerals Ltd (FQM) has noted in their 2020 Annual Report that mining has 

a significant impact on GHG emissions and recognise that they have an obligation to 

make improvements and report on their actions to address climate change.  

FQM’s plan is to set tangible targets and focus on integrating climate change and energy 

issues into their strategic planning. Over the course of 2021, and subsequent years, FQM 

will be setting targets with identified pathways to achievement.  

At this stage FQMAN have not set any net-zero emissions targets but, will work towards 

contributing to Western Australia’s net-zero target. As part of this process FQMAN will 

introduce other initiatives in line with FQM’s initiatives to reduce RNO’s GHG emissions 

footprint.   

FQM published their Climate Change Position Statement in February 2021 (FQM, 2021), 

which outlines that they will: 

• Identify and manage climate-related physical and financial risks and opportunities. 

• Use less energy, improve efficiency, and reduce emissions by continually 

challenging the status quo, leveraging their innovative culture and new technologies 

as they become commercial. 

• Prioritise the use of renewable energy sources for new and existing operations 

where they are achievable. 

• Support the transition to a low carbon economy by mining the metals required to 

deliver this global initiative as responsibly as they can. 

• Work towards reporting to an appropriate framework on their climate-related 

financial risks and opportunities. 

• Increase the transparency of their climate change reporting and communications, 

including continuing to disclose data across a selection of ratings agencies and 

platforms. 

• Report on their performance across a range of industry accepted metrics. 

• Improve their understanding of lifecycle emissions for the nickel value chain and 

consider partnerships with suppliers and customers to reduce their value chain 

emissions. 

• Set tangible targets and implement real projects to implement change as a 

strategic priority. FQM consider targets focusing on the absolute emission levels and 

carbon intensity of their operations as the most appropriate measures of 

performance currently. 

• Integrate an internal carbon price and the expected determinant impacts on 

commodity prices in the evaluation of their new projects. 

3.2   Reporting 

3.2.1   National Greenhouse and Energy Reporting 

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 17).  
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Table 17 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 

 

FQM Australian Holdings Pty Ltd, of which FQMAN is a subsidiary, has exceeded the 

corporate reporting threshold in the past, and will continue to exceed this threshold. FQM 

Australian Holdings is therefore required to report all GHG emissions, energy 

consumption and energy production by companies and facilities under the operational 

control of FQM Australian Holdings, including RNO, on an annual basis.   

3.2.2   Safeguard Mechanism  

Commencing 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 Scope 1 emissions of 100,000 tCO2-e or more are 

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

emissions at or below a baseline set by the CER. 

If the reported annual emissions are below the baseline the CER will take no further 

action; however, if the emissions are above the baseline, the responsible emitter will be 

required to ‘make good’ the excess emissions situation by surrendering carbon credit 

units or alternatively be liable for a substantial penalty. 

The CER allocated a baseline to each facility in accordance with the facility’s NGER 

emissions reported for the five years commencing FY2010 and ending FY2014. The CER 

allocated a reported baseline of 133,096 tCO2-e to RNO. This reported baseline will cease 

on 1 July 2021. From this date, facilities that do not have either a calculated baseline or 

a production-adjusted baseline in force will revert to the default emissions baseline 

(100,000 tCO2-e).  

Total Scope 1 emissions for RNO are expected to exceed the 100,000 tCO2-e default 

baseline, and therefore FQMAN will have to apply for a new baseline in order to avoid an 

excess emissions situation.   

3.3   Reduction and Minimisation Strategies 

Existing Measures 

Several measures have been included in the design of the initial RNO operation that 

maximise energy efficiency and reduce GHG emissions including the waste heat recovery 

from the acid plant, land disturbance and land clearing provisions. These are described in 

more detail below:  

3.3.1   Waste heat recovery  

Waste heat from the acid plant generates high pressure super-heated (HPSH) steam that 

is used for electricity production, process heating and operation of the desalination plant.  

Theoretically, there is sufficient capacity to produce electricity on site solely from steam 

generation from the acid plant. If the acid plant is however offline (e.g., during planned 
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shutdowns or maintenance) steam is generated by 3 diesel-fired boilers (Figure 3). 

These boilers are capable of meeting steam requirements for both electricity production 

and process purposes.  

Electricity production can also be supplemented by diesel-powered generators as and 

when required. The generators are also used for emergency power production.   

If diesel is required by the boilers and diesel-powered generators, and based on 

historical averages, it is expected that approximately an additional 3,900 kL of diesel 

would be required annually, which equates to approximately 10,575 tCO2-e pa. This is in 

addition to the estimated total Scope 1 emissions outlined in Table 12.   

 

Figure 3 Relationship between Steam, Diesel and Electricity Production 

3.3.2   Land Disturbance and Clearing 

The plant, tailings dams and evaporation ponds of the current RNO facility were carefully 

sited on previously cleared agricultural land, minimising GHG emissions associated with 

the decomposition of cleared vegetation. This strategy effectively avoided the clearing of 

up to 615 ha of natural vegetation and was calculated by SKM (2000) to save 84,500 

tCO2-e over the life of the project or an average of 4,225 tpa. 

The mining plan for RNO minimises the need for land clearing by progressive backfilling 

of mined pits with waste rock that would otherwise need stockpiling on the surface. The 

reduction in vegetation clearing resulting from the planned backfilling reduces GHG 

emissions that would otherwise be generated from the decomposing vegetative matter. 

In addition to the backfilling activities, RNO also plan to re-vegetate the backfilled pits in 

the year following completion of the pit or phase. Waste dumps will be re-vegetated 

progressively as surface areas become available. This schedule will expedite the carbon 

sequestration expected from the establishment of vegetation on cleared areas. 
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3.3.3   Re-Vegetation 

Within MS 633 (2003), RNO have committed to re-vegetate 1.4 ha for every 1 ha of 

disturbance. This increases the CO2 being sequestered by vegetation compared to if RNO 

had only committed to re-vegetating land disturbances associated with the project. 

Planned Measures  

The following measures are planned for implementation with the new Shoemaker-Levy 
operation: 

3.3.4   Use of Conveyors 

The use of conveyors to transport ore from the mining area instead of a fleet of haul 

trucks has the potential to reduce fuel usage and therefore decrease GHG emissions. To 

date the mining method used at RNO is conventional open pit mining with hydraulic 

excavators and off highway dump trucks. This was determined from a study that 

evaluated various mining options including aqueous techniques (dredging etc). This 

study found that two equipment options were realistic. These were the use of:  

• Excavators and trucks; and 

• Excavators, mobile crushing and conveying and trucks. This would include the 

excavator feeding directly into a mobile in-pit crusher, which in turn would feed 

onto a trailing conveyor and then from conveyors to the run-of-mine (ROM) pad. 

This option would still require a fleet of haul trucks for the haulage of both ROM 

waste and Beneficiation rejects. 

Both options were evaluated in terms of economics, safety and environmental 

considerations. The study found that the safety and environmental considerations were 

similar. However, option 2 (mobile crushing and conveying) was discounted due to 

drawbacks in operational flexibility and therefore increased financial risk. This was due to 

the need to mine Halleys pit on a multi-bench basis and the high vertical bench turnover 

per annum. 

Though not practicable for the Halleys pit, the study indicated that in-pit crushing, and 

conveying might be applicable to the more distant Shoemaker-Levy deposit that will be 9 

km from the beneficiation plant. Construction and operation of an overland conveyor has 

since been confirmed as practical for the Shoemaker-Levy deposit, reducing the need for 

a large diesel-powered haul truck fleet. 

As at April 2021, construction of the approximately 9km long Shoemaker-Levy overland 

conveyor was close to completion with commissioning to start in late April 2021. The 

conveyor will convey primary crusher ore from Shoemaker-Levy to the existing crushing 

facility at RNO. The conveyor has been installed in the dedicated corridor approved 

under Ministerial Statement MS 633. 

It is estimated that if haul trucks are used in place of the overland conveyor this would 

add an approximate additional 245,900 tCO2-e over the LOM, or an annual average of 

20,490 tCO2-e. This estimate has been based on the haul truck models used at RNO, the 

distance to be covered by the conveyor, and the average annual ore mined planned.    
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4   Adaptive Management and Management Plan Review 

In line with the concept of adaptive management, this GHGMP will be reviewed and 

updated where appropriate in response to the following triggers: 

• 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. 

In the absence of the above triggers, this GHGMP will be reviewed every five years by 

the Environmental Department. 

Revisions to the GHGMP (other than administrative changes) will be submitted to the 

EPA for approval. 
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5   Stakeholder consultation 

FQMAN consulted with stakeholders on a range of topics during the Environmental 

Impact Assessment process. These stakeholders include, but are not limited to,  

• Environmental Protection Authority (EPA) 

• Department of Water and Environmental Regulation (DWER) 

• Department of Diversity, Conservation and Attractions (DBCA) 

• Department of Mines and Petroleum (now DMIRS) 

• Main Roads WA (MRWA) 

• Department of Agriculture Fisheries WA (DAFWA) 

• Jerdacuttup RNO Working Group 

• Community Groups 

• Shire of Ravensthorpe 

Full details of stakeholder interactions, comments and responses can be sourced from 

the Shoemaker-Levy Project Works Approval Supporting Document (FQMAN, 2019). 

FQMAN will continue to maintain effective communication with local and regional 

stakeholders throughout the delivery of the project. 

A summary of future significant consultation events onsite will be captured in the 

Environment or Community folders on the FQMAN server (P:\RavEnivro or 

P:\RavCommunity).  
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6   Changes to the GHGMP  

Table 18 Changes to the GHGMP 

Complexity of changes             Minor revisions                           Moderate revisions                           Major revisions   

  

Number of Key Environmental Factors        1                                               2-3                                              >3   

 

Date revision submitted to EPA: June 2021 

Proponent’s operational requirement timeframe for approval of revision 

  < 1 month                                      < 6 months                                   > 6 months                                          None 

Reason for Timeframe: Approval in parallel with the approval of the PER Environmental Review Document (by Q4 2022) 

Item No. EMP Section No. EMP Page 

No. 

Summary of change Reason for change 

1. Scope  Scope, contextual information, and 

project background combined in 

Section 1 of this document 

Scope has been updated to include the 

Shoemaker-Levy project and expansion  

2. Background   Scope, contextual information, and 

project background combined in 

Section 1 of this document 

Change of ownership for RNO. Previously 

BHP. 

3. State and National 

Strategies 

 Scope, contextual information, and 

project background combined in 

Section 1 of this document 

Updated in line with more recent 

information and legislation, for example 

the update to key environmental factors 

and guidance  
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4. GHG Emission 

Sources 

 Included in Section 2 of this 

document 

Sources have been updated to include 

current activities and changes to 

legislation / reporting requirements: 

• Land clearing – included 

• Diesel consumption by mining 

equipment – included 

• Explosives used for mining – excluded 

(no current factors / methods 

available)  

• Diesel consumption by electricity 

generators – included  

• Calcium carbonate contained in ore – 

excluded (no current factors / methods 

available)  

• Addition of limestone to neutralise acid 

tails – included 

• Wastewater treatment – excluded 

(minor source / insignificant)  

• Municipal solid waste disposal – 

excluded (disposed of offsite, would 

constitute scope 3 emissions which 

have been excluded) 

5. Emission 

Calculation 

Methods 

 Included in Section 2 of this 

document 

Updated to reflect current emission factors 

and methods  

6. Predicted Project 

Emissions 

 Included in Section 2 of this 

document 

Updated to reflect current and newly 

proposed activities  

Updated to include revised data and 

emission factors  
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7. Monitoring and 

Reporting 

 Included in Section 3 of this 

document 

Updated GHGMP to reflect current 

management strategies. Alignment with 

EPA’s Environmental Factor Guidance for 

GHG emissions. 

8. Audits and Action 

Plans 

 Included in Section 3 of this 

document 

Updated GHGMP to reflect current 

management strategies. Alignment with 

EPA’s Environmental Factor Guidance for 

GHG emissions. 

Includes measures described in previous 

management plan, with additional 

proposed measures  

Included FQM’s current climate change 

position statement  

9. Benchmarking   Included in Section 2 of this 

document 

Updated to reflect more current 

information – based on current active 

facilities and most recent data available 

(2020 data)   

10. Roles and 

Responsibilities 

 Included in Section 3 of this 

document 

Updated GHGMP to reflect current 

management strategies. Alignment with 

EPA’s Environmental Factor Guidance for 

GHG emissions. 

11. References  Included in Section 8 of this 

document 

Updated to reflect current references used  

Appendix 1  Energy / 

Greenhouse 

Inventory 

 Included in Appendix A of this 

document 

Only GHG emissions in updated document, 

energy excluded  

Updated to reflect current and proposed 

activities, current data, emission factors 
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7   Glossary  

Terms  Definitions 

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. 

Determination The NGER Determination 2008  

DWER Western Australian Department of Water and Environmental Regulation 

EIA Environmental Impact Assessment 

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 Act 

LPG Liquified Petroleum Gas 

N2O Nitrous Oxide 

NGER National Greenhouse and Energy Reporting 

NGER Act The National Greenhouse and Energy Reporting Act 2007  

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.  

MHP Mixed Hydroxide Precipitate 

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 

ULP Unleaded Petrol 
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Appendix A    GHG Emissions Estimates and Supporting Information 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 37 of 51 

 

 

 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 38 of 51 

 

 

 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 39 of 51 

 

 

 

 

 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 40 of 51 

 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 41 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 42 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 43 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 44 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 45 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 46 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 47 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 48 of 51 

 

 



  FQMAN RNO GHGMP 2021 

Version 1.1                                                                      June 2021                                    Page 49 of 51 

 

 

 



FQMAN RNO GHGMP 2021FQM RNO GHGMP 2021 V1.1.docx 

Version 1.1          June 2021                               Page 50 of 51 

 

 

8   References  

Clean Energy Regulator (CER) (2018). Carbon Credits (Carbon Farming Initiative—

Avoided Clearing of Native Regrowth) Methodology Determination 2015. Available at: 

https://www.legislation.gov.au/Details/F2018C00127 

Denis-Ryan, A., Proudlove, R and Bravo, C. (2020). Net zero momentum tracker – 

resources sector.  Available at: https://www.climateworksaustralia.org/resource/net-

zero-momentum-tracker-resources-sector/ (Accessed 8 April 2021). 

Department of Industry, Science, Energy and Resources (DISER) (2020). FullCAM 

Guidelines: Requirements for use of the Full Carbon Accounting Model (FullCAM) with the 

Emissions Reduction Fund (ERF) methodology determination. Available at: 

https://www.industry.gov.au/sites/default/files/2020-

09/final_fullcam_guideline_avoided_clearing_of_native_regrowth_method.pdf 

Department of Industry, Science, Energy and Resources (DISER) (2021). Quarterly 

Update of Australia’s National Greenhouse Gas Inventory: September 2020. Available at: 

https://www.industry.gov.au/data-and-publications/national-greenhouse-gas-inventory-

quarterly-update-september-2020 

Environment Protection Authority (EPA) (2020a). Environmental Factor Guideline: Air 

Quality. Environmental Protection Authority, Western Australia. Available at: 

https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-

%20Air%20Quality%20-%2003.04.2020.pdf (Accessed 23 February 2021). 

Environment Protection Authority (EPA) (2020b). Environmental Factor Guideline: 

Greenhouse Gas Emissions. Environmental Protection Authority, Western Australia. 

Available at: 

https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-

%20Air%20Quality%20-%2003.04.2020.pdf (Accessed 23 February 2021). 

Environment Protection Authority (EPA) (2020c). Instructions on how to prepare 

Environmental Protection Act 1986 Part IV Environmental Management Plans. 

Environmental Protection Authority, Western Australia. Available at: 

https://www.epa.wa.gov.au/sites/default/files/Forms_and_Templates/Instructions%20a

nd%20template%20-%20Part%20IV%20EMP_0.pdf  (Accessed 22 February 2021). 

FQM Australian Nickel (2019). Shoemaker-Levy Project Ravensthorpe Nickel Operations 

Works Approval Application Supporting Documentation – Final. Prepared by Umwelt 

Australia Pty Ltd. Western Australia. Available at: 

https://www.der.wa.gov.au/images/documents/our-work/licences-and-works-

approvals/Decisions_/W6303-2019-1%20attachment%201.pdf 

First Quantum Minerals Ltd (2021). Climate Change Position Statement. Available at: 

https://s24.q4cdn.com/821689673/files/doc_downloads/sustainability/210205-CCP-

Statement-FINAL-branded.pdf (Accessed 14 April 2021).  

Government of Western Australia (2020). Western Australian Climate Policy. Available 

at: https://www.wa.gov.au/service/environment/environment-information-

services/western-australian-climate-change-policy. (Accessed 9 March 2021). 

Minister for the Environment (2003).  Ministerial Statement 633 – Statement to amend 

conditions applying to a proposal – Ravensthorpe Nickel Project, 05 September 2003. 

Available at: 

https://www.epa.wa.gov.au/sites/default/files/Ministerial_Statement/Ministerial%20Stat

ement%20633.pdf (Accessed 10 March 2021) 

https://www.legislation.gov.au/Details/F2018C00127
https://www.climateworksaustralia.org/resource/net-zero-momentum-tracker-resources-sector/
https://www.climateworksaustralia.org/resource/net-zero-momentum-tracker-resources-sector/
https://www.industry.gov.au/sites/default/files/2020-09/final_fullcam_guideline_avoided_clearing_of_native_regrowth_method.pdf
https://www.industry.gov.au/sites/default/files/2020-09/final_fullcam_guideline_avoided_clearing_of_native_regrowth_method.pdf
https://www.industry.gov.au/data-and-publications/national-greenhouse-gas-inventory-quarterly-update-september-2020
https://www.industry.gov.au/data-and-publications/national-greenhouse-gas-inventory-quarterly-update-september-2020
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20Air%20Quality%20-%2003.04.2020.pdf
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20Air%20Quality%20-%2003.04.2020.pdf
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20Air%20Quality%20-%2003.04.2020.pdf
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20Air%20Quality%20-%2003.04.2020.pdf
https://www.epa.wa.gov.au/sites/default/files/Forms_and_Templates/Instructions%20and%20template%20-%20Part%20IV%20EMP_0.pdf
https://www.epa.wa.gov.au/sites/default/files/Forms_and_Templates/Instructions%20and%20template%20-%20Part%20IV%20EMP_0.pdf
https://s24.q4cdn.com/821689673/files/doc_downloads/sustainability/210205-CCP-Statement-FINAL-branded.pdf
https://s24.q4cdn.com/821689673/files/doc_downloads/sustainability/210205-CCP-Statement-FINAL-branded.pdf
https://www.wa.gov.au/service/environment/environment-information-services/western-australian-climate-change-policy
https://www.wa.gov.au/service/environment/environment-information-services/western-australian-climate-change-policy
https://www.epa.wa.gov.au/sites/default/files/Ministerial_Statement/Ministerial%20Statement%20633.pdf
https://www.epa.wa.gov.au/sites/default/files/Ministerial_Statement/Ministerial%20Statement%20633.pdf


 
 FQMAN RNO GHGMP 2021 

Version 1.1          June 2021                               Page 51 of 51 

 

National Greenhouse Accounts Factors (2020), Australian Government Department of 

Industry, Science, Energy and Resources. Available at: 

https://www.industry.gov.au/data-and-publications/national-greenhouse-accounts-

factors-2020 

National Greenhouse and Energy Reporting (Measurement) Determination 2008. 

Available at: https://www.legislation.gov.au/Details/F2017C00508 (Accessed 24 March 

2020). 

National Greenhouse and Energy Reporting Regulations 2008. Available at: 

https://www.legislation.gov.au/Details/F2017C00187 (Accessed March 2021). 

United Nations Framework Convention on Climate Change (UNFCCC) (2021). Australia. 

Available at: https://unfccc.int/node/28580 (Accessed February 2021). 

 

 

 

 

https://www.industry.gov.au/data-and-publications/national-greenhouse-accounts-factors-2020
https://www.industry.gov.au/data-and-publications/national-greenhouse-accounts-factors-2020
https://www.legislation.gov.au/Details/F2017C00508
https://www.legislation.gov.au/Details/F2017C00187
https://unfccc.int/node/28580

