
 

 

 

 

 

 
 

 
Independent Study states Manono Project likely to 

have one of the lowest carbon footprints of any global 
hard rock lithium miner 

 
Highlights: 

• Independent assessment shows Manono Project could have one of 
the lowest carbon footprints of any global hard rock lithium miner  

• Greenhouse gas assessment captured all proposed mining, power, 
haulage and downstream processing operations 

• AVZ is striving to be as close to a ‘zero emissions’ operation as 
possible 

 

AVZ Minerals Limited (ASX: AVZ or Company) is pleased to advise it has 
completed a comprehensive independent greenhouse gas (GHG) assessment for 
the life of mine of its Manono Lithium and Tin Project (“Manono Project”).  
 
The GHG assessment, which was completed by leading global environmental and 
sustainability consultants, Environmental Resource Management (ERM), 
evaluated the estimated Scope 11 and Scope 22 emissions associated with all 
operations over the 20-year life of the Manono mine, processing facilities and 
road transportation of the products. 
 
The greenhouse gases evaluated in the study include carbon dioxide (CO2), 
nitrous oxide (N2O) and methane (CH4). ERM employed a methodology consistent 
with the 2006 Intergovernmental Panel on Climate Change (IPCC) Guidelines. 
 
ERM’s findings showed the Manono Project could have one of the lowest carbon 
footprints of any global hard rock lithium miner. 
 
This is primarily due to AVZ’s strategic location adjacent to the Mpiana Mwanga 
Hydro Electric Power Plant (HEPP) which, once refurbished, is anticipated to 
provide all the Manono Project’s electricity requirements. 
 
The analysis for SC6 production is shown as the green bar in Figure 1, alongside 
other existing hard rock lithium mining operations. 

 

 
1 Scope 1: Direct greenhouse gas emissions (GHG); defined as those that occur from sources that are owned or 
controlled by the reporting entity. 
2 Scope 2: A category of indirect emissions that accounts for GHG emissions from the generation of purchased 
energy products (principally electricity, steam/heat and reduction materials used for smelting) by the entity.  
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Figure 1: Project SC6 Emission Intensities Comparison 

 

 
AVZ is investigating and planning substantial GHG mitigation measures which include: 
 

• purchase of an electric mining fleet once commercially viable equipment is available;   

• generation of Hydrogen (H2) from excess renewable electricity to enable use of Fuel Cell Electric 
Vehicles (FCEVs); and 

• the establishment of a 5,000-ha sequestration plantation. 

AVZ’s plan to transition to a fleet of electric mining and haulage vehicles should reduce GHG emissions 
of the Manono Project by an estimated 29,404 t CO2-equivalent (e)/year, as shown in the hashed bar in 
Figure 1. 
 
The GHG emissions associated with the production of primary lithium sulphate (PLS), (i.e., 715,443 t 
CO2-e/life of project), are anticipated to be greater than the emissions associated with the production 
of spodumene concentrate (SC6), (i.e. 552,785 t CO2-e/ life of project) (See Figure 2). This is due to the 
consumption of diesel in the calciner plant within the PLS processing facility. AVZ is currently pursuing 
alternative energy sources to diesel for the calciner plant. 
 
AVZ is also investigating additional carbon capture sequestration technology with the aim of recovering 
the CO2 from diesel fired calcining kilns and converting it on site to soda ash, thereby further decreasing 
the CO2-e/year. The potential impact of this carbon capture technology is shown in the hashed bars in 
Figure 2.  
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Figure 2: Project LCE Emission Intensity Comparison  

  
Note:     Roskill’s emissions intensity relates to the CO2 emissions (from all fuel sources, on and off-site) required to produce one tonne of 

refined lithium carbonate and/or lithium hydroxide, stoichiometrically normalised to a lithium carbonate product (lithium carbonate equivalent 

LCE). This calculation includes all CO2 emissions grouped under Scope 1 and 2 categories, including intermediate transport, and refining as set 

out by the Greenhouse Gas Protocol. In addition, where applicable, it accounts for the CO2 emitted in transporting feed material to any refining 

facilities involved in the production of refined lithium carbonate or lithium hydroxide. 

 

Note:    ERM intermediate transport and refining emissions are estimates. Based on average value for bulk carrier cargo ships from UK 

Government’s “Greenhouse gas reporting: conversion factors 2020”, refining emissions based on Roskill White Paper lithium growing CO2 

footprint, “Average breakdown of emissions source at mineral and brine operations 2020” with adjustments for PLS. 

 
ERM’s GHG assessment assumed the Manono Project will include an open-pit mining operation at the 
Roche Dure pegmatite deposit producing lithium, tin and tantalum and is inclusive of SC6 and PLS 
processing facilities. 
  
The assessment also assumed annual production to be 700,000 t/year of SC6 and 46,000 t/year of PLS, 
with 153,000 t/year of SC6 product used as feedstock in the PLS production.  
 
Once processed, products will be transported using Company-owned vehicles to Kabondo Dianda and 
subsequently loaded onto trains for transport to the port.  
 
Key activities considered in the assessment included land clearing, fuel consumption in mining 
equipment and transport vehicles, electricity production and blasting. 
 
AVZ’s Managing Director, Mr Nigel Ferguson, said: “We will continue to strive towards improving our 
greenhouse gas emissions profile as we develop the world-class Manono Project.” 
 
“Ultimately, we want to see the electricity generated from the Mpiana Mwanga Hydro Electric Power 
Plant used to operate all our mining equipment, making the Manono Project a 100% ‘green’ mine. Any 
surplus power may be provided into the national grid for use in the town of Manono.” 
 
“This will be a significant achievement for AVZ and everyone associated with the Manono Project, 
including our shareholders and our financiers.” 
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This release was authorised by Nigel Ferguson, Managing Director of AVZ Minerals Limited.  
 
For further information, visit www.avzminerals.com.au or contact: 
 
Mr. Leonard Math    Media Enquiries: 
Company Secretary    Mr. Peter Harris 
AVZ Minerals Limited    Peter Harris & Associates 
Phone: +61 8 6117 9397   Phone: +61 (0) 412 124 833 
Email: admin@avzminerals.com.au 
 
 
 
 

http://www.avzminerals.com.au/
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Acronym Meaning 

ANFO Ammonium Nitrate Fuel Oil 

CH4 Methane 

CO2 Carbon dioxide 

CO2-e Carbon dioxide equivalent 

DRC Democratic Republic of Congo 

ESIA Environment and Social Impact Assessment 

FCEV Fuel Cell Electric Vehicles 

GHG Greenhouse gas 

GWP Global Warming Potential 

H2 Hydrogen 

HEPP Hydro Electric Power Plant 

HFC Hydrofluorocarbon 

IPCC Intergovernmental Panel on Climate Change 

kWh kilowatt-hours 

LCE Lithium Carbonate Equivalent 

LULUCF Land Use Land Use Change and Forestry 

Mt CO2-e Mega tonnes CO2-equivalent = 1,000,000 t CO2-e. 

MW Megawatt 

MWh Megawatt-hours 

N2O Nitrous oxide 

NGER National Greenhouse and Energy Reporting 

OECD Organisation for Economic Co-operation and Development 

PLS Primary Lithium Sulphate 

PFC Perfluorocarbon 

Scope 1 emissions 
Direct greenhouse gas emissions; defined as those emissions that occur from sources 
that are owned or controlled by the reporting entity. 

Scope 2 emissions 
A category of indirect emissions that accounts for GHG emissions from the generation of 
purchased energy products (principally, electricity, steam/heat and reduction materials 
used for smelting) by the entity. 

Scope 3 emissions 

Those emissions that are a consequence of the activities of an entity, but which arise 
from sources not owned or controlled by that entity.  Examples of Scope 3 activities 
include extraction and production of purchased materials, transportation of purchased 
fuels, and use of sold products and services. 

SC6 Spodumene Concentrate 6%  

SF6 Sulphur hexafluoride 

t CO2-e tonnes of carbon dioxide equivalent 

UNEP United Nations Environment Programme 

UNFCCC United Nations Framework Convention on Climate Change 

WMO World Meteorological Organisation 
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EXCUTIVE SUMMARY 

EXECUTIVE SUMMARY 

AVZ Minerals Limited is the majority owner (60%, with the option to increase to 75%) of Dathcom 

Mining SA (Dathcom). Dathcom is seeking to convert its existing Exploration Licence PR13359, which 

contains the Manono-Kitotolo lithium-rich pegmatite deposits in the Democratic Republic of Congo 

(DRC), into a Mining Lease in order to progress with the Manono Lithium and Tin Project (herby 

termed the ‘Project’). Dathcom will own the Mining Lease. 

The Project will include an open-pit mining operation at the Roche Dure pegmatite deposit, producing 

lithium, tin and tantalum. The Project will also consist of construction of spodumene concentrate 

(SC6) and primary lithium sulphate (PLS) processing facilities. It is expected that 700,000 t/year of 

SC6 and 46,000 t/year of PLS will be produced annually with 153,000 t/year of the SC6 product used 

as feedstock in the PLS production. Once processed, products will be transported using company 

owned vehicles to Kabondo Dianda where it will be loaded onto trains for transport to the port  

ERM have been appointed to prepare a greenhouse gas (GHG) assessment for the life of the Project 

(20 years). The GHGs evaluated in this study are carbon dioxide (CO2), nitrous oxide (N2O) and 

methane (CH4), which were estimated using a methodology consistent with the 2006 

Intergovernmental Panel on Climate Change (IPCC) Guidelines. This assessment includes the 

estimation of GHG emissions (Scope 1 and Scope 2) associated with all operations at the mine, 

processing facilities and transport of the products. Key activities include land clearing, fuel 

consumption in mining equipment and transport vehicles, electricity production and blasting. 

The GHG emissions associated with the production of PLS (i.e. 715,443 t CO2-e/life of project) are 

anticipated to be greater than the emissions associated with the production of SC6 (i.e. 

552,785 t CO2-e/ life of project).This is due to the large amount of diesel that is expected to be 

combusted in the calciner plant within the PLS processing facility, which is expected to account for 

almost half of the total emissions associated with the life of the Project. 

Mean annual emissions are expected to be 27,639 t CO2-e/year and 35,772 t CO2-e/year for SC6 

and PLS production, respectively, with an annual total of 63,411 t CO2-e/year. 

To contextualise the Project’s GHG emissions, the Project’s emission intensity for SC6 production (i.e. 

Scope 1 and Scope 2 emissions per tonne of product produced) and LCE production from PLS 

(including Scope 1 and Scope 2 emissions as well as Scope 3 emissions associated with transporting 

and refining the PLS product) were compared to published emission intensities for other facilities, as 

shown in Figure E1 and Figure E2.  

Comparison of the Project’s emission intensity with other available intensities for SC6 production, 

suggests that the Project will use technology that will result in the emission intensity being less than 

half of those at other existing pegmatite facilities. The emissions intensity for LCE production from 

PLS is lower than the lowest existing emission intensity for mineral mines. It is noted that brine 

facilities typically involve less fuel intensive extraction methods, shorter transport distances to refining 

facilities and lower refining emissions than mineral mining. 

The Project is investigating and planning substantial GHG mitigation measures. These include the 

establishment of a 5000 ha plantation forest, purchase of an electric mining fleet once commercially 

viable equipment is available and generation of Hydrogen (H2) from excess renewable electricity to 

enable Fuel Cell Electric Vehicles (FCEVs). If Dathcom are able to transition to a fleet of mining and 

haulage vehicles that are entirely electric (i.e. no mobile combustion), this will reduce GHG emissions 

of the Project by an estimated 29,404, t CO2-e/year, as shown in the hashed bars in Figure E1 and 

Figure E2.  

Furthermore, additional carbon capture sequestration technology is being reviewed which will recover 

the CO2 from the diesel fired calcining kilns and convert it to soda ash, thereby decreasing the CO2-

e/year further
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Figure E1: Project SC6 Emission Intensities Comparison (using Scope 1 and Scope 2 Emissions)  
Sources: (i) (GHD, 2018) - Greenbushes Lithium Mine Expansion: Environmental Referral Additional Information, prepared by GHD Pty Ltd for Talison Lithium Australia Pty Ltd. 
 (ii) (Pilbara Minerals, 2019) - 2019 Annual Report. Pilbara Minerals Limited 
 (iii) (Galaxy Resources, 2020) - Sustainability Report for the Year Ended 31 December 2019. Galaxy Resources Limited 
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