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1 Introduction 
This report is an ex-ante estimation of potential greenhouse gas (GHG) emissions (GHG 
estimation) from Sovereign Metals Limited’s (Sovereign’s) proposed open pit Malingunde 
Graphite Mine (the Project) in Malawi, currently at development stage. A description of the 
policy and legal framework addressing climate change, the Project and GHG estimation 
methodology, study results and recommendations follows.  

2 Project Description 
Scoping and pre-feasibility studies for the Project were completed by Sovereign in mid-2017 
and October 2018, respectively. Results show an initial life of mine (LoM) of 16 years with 
construction planned to begin in 2020. The annual production of graphite concentrate will be 
approximately 52,000 tonnes, which takes place over a number of stages over the LoM. 

Figure 2-1 shows the local setting and mine infrastructure. The Project is located near the 
settlement of Malingunde some 20 km southwest of the Malawi capital city of Lilongwe. The 
ore occurs in a saprolite-hosted flake graphite deposit. Sovereign will mine the near surface, 
soft saprolite portion of the deposit to a maximum depth of approximately 25 m. 

The deposit will be accessed using open-pit mining methods utilising conventional diesel 
powered 40 t trucks, excavators and loaders. Ore will be trucked from the pit to the process 
plant. Free-dig operations are proposed for the Project. Sovereign does not anticipate a 
requirement for drill and blasting. 

The plant will be equipped with a two-stage crushing circuit, a closed-circuit single-stage rod 
mill integrating a double-deck vibrating screen and a flotation conditioning tank. It will include 
a floatation circuit with rougher, scavenger, primary and secondary cleaner flotation stages, a 
filter and dryer as well as vibrating screens and bagging facilities. Product from the plant will 
be transported on flatbed trucks 38km from the plant to the Kanengo rail siding in Lilongwe. 
Tailings from the plant will be disposed on a tailings storage facility.  

Other infrastructure will include offices, workshops, haul and access roads, pipelines, 
warehouses, fuel depot, and power station with diesel powered generators. Initially during the 
construction stage and operational Stage 1 (Year 1 – Year 3), the mine will source power from 
the generators and thereafter during Stage 2 (in Year 4 onwards) from the national grid via a 
new substation at Bunda,10 km from the Project. 
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Figure 2-1: Project infrastructure layout and local setting

Malingunde 
community 
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3 Study Objectives 
The objectives of the GHG estimation are to: 

■ Discuss the international and national policy and legislative framework addressing 
climate change in Malawi (Section 4); 

■ Define an approach for estimating the GHG emissions (Section 5); 

■ Describe the Project in terms of main parameters contributing to the Project’s GHG 
footprint (Section 6); 

■ Present the study results (Section 7);  

■ Recommend feasible climate change mitigation strategies (Section 8); and 

■ Define a management and monitoring reporting framework for GHG emissions 
(Section 9). 

Discussion on the study objectives follows below.  

4 International and National Policy and Legislative Frameworks 
Addressing Climate Change in Malawi 

A summary of the international and national policy and legislative framework addressing 
climate change in Malawi follows with relevance to the Project. Additional comment is provided 
on financers’ GHG requirements such as the International Finance Corporation (IFC) or 
Equator Principles Financial Institutions. 

4.1 International Legislative Framework 
Malawi is obligated by international agreements (and the country’s constitution) to manage 
climate change. The country has adopted international agreements on climate action namely 
the United Nations Framework Convention on Climate Change (UNFCCC), Kyoto Protocol 
and Paris Agreement. Estimating GHGs should enable Sovereign to reduce its emissions and 
contribute to the agreements’ overall objective to keep global temperatures from rising by 
stabilising atmospheric GHG concentrations caused by anthropogenic activities such as 
mining and minerals processing. 

In terms of the IFC’s Performance Standard Guidelines of 2012 (IFC PS), if the Project emits, 
or is expected to emit, greater than 25 000 tonnes of CO2-e per annum, Sovereign must 
account for its direct and indirect emissions and recalculate these emissions annually to 
monitor performance. The IFC PS would require Sovereign to investigate and implement 
technically and financially feasible alternatives to reduce GHG emissions. 

Similarly, to the IFC PSs, the Equator Principles (June 2013) would require Sovereign to 
quantify GHG emissions and take measures to reduce these emissions where technically and 
financially viable if the anticipated emissions exceed 100 000 tonnes CO2-e per annum. 
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4.2 National Policy and Legislative Framework 
According to Malawi’s National Climate Change Management Policy, 2016 (NCCMP, 2016), 
with exception of the National Adaptation Programmes of Action (a UNFCCC requirement 
which identifies priority areas for climate change adaptation needing urgent and immediate 
interventions), most existing national documents (e.g. policies, plans and laws) impacting the 
permitting and development of the Project do not explicitly address action on climate change. 
According to the Grantham Institute (2018) there are two laws in Malawi which include climate 
change aspects, namely the Energy Regulation Act (2004) and Rural Electrification Act (2004), 
both of which promote the use of renewable energy by the Project. ‘They [national documents] 
provide inadequate incentives and enforcement tools for climate change mitigation and 
adaptation’ (NCCMP, 2016). Instead climate change is addressed in general environmental 
management frameworks such as the Environment Management Act (1996) which requires 
the Project undertake environmental and social impact assessment and climate change 
assessments.  

Notwithstanding its ratification of international agreements, Malawi has not yet set quantifiable 
targets to reduce GHGs (Grantham Institute, 2018). Therefore, Digby Wells understands there 
are currently no legal instruments in Malawi which compel Sovereign to record and reduce 
GHG emissions at the Project. Accordingly, it is at the discretion of Sovereign’s board to 
manage the Project’s contribution to climate change.  

Internationally, the approach to managing GHGs has been through the marketisation of carbon 
(cap and trade system) rather than command and control laws controlling emissions. 
Understanding the Project’s carbon footprint will enable Sovereign to start planning for 
potential impacts of marketisation on the Project’s economic model. 

5 Approach to Estimating the Project’s GHG Emissions 
Digby Wells estimated GHG emissions from the Project using the following approach. The 
GHG estimation is the first step in determining potential emission reduction or offset 
opportunities for the Project and facilitates integration of such opportunities into the Project 
design and economic assessment.  

5.1 Data Used for the GHG Estimation  
For the purpose of this study Digby Wells used information provided by Sovereign and 
supplemented by information in the scoping study for the Project. Specifically, Digby Wells 
used average annual data for the construction phase and operational phase Stage 1 (Years 1 
to 3) and Stage 2 (Year 4 onwards) when the Project will start using electricity sourced from 
the national grid. The data used is given in Table 5-1. 
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Table 5-1: Average annual data provided by Sovereign and used in the GHG 
estimation  

Parameters - GHG Units 
Constructio

n Stage 
Operational Phase 
Stage 1 (Yrs 1-3) 

Operational Phase 
Stage 2 (Yrs 4+) 

Ore mined Tonnes ‘000 - 600,000 600,000 

Ore milled Tonnes ‘000 - 600,000 600,000 

Tonnes mined Tonnes ‘000 416,000 1,178,000 1,156,000 

Total energy used kWh 7,560,000 16,500,000 16,500,000 

Energy purchased kWh - - 14,850,000 

Total non-
renewable 
electricity produced 

kWh 7,560,000 16,500,000 1,650,000 

Diesel used litre 2,240,000 5,280,000 1,920,000 

Cement kg 1,008,000 - - 

Downstream 
Transport & 
Distribution: 
Trucking Product 

litre - 72,000 72,000 

Wastewater 
Treatment 
(Sewage) 

Persons 220 113 113 

Upstream 
Transport & 
Distribution: Road 
Freight 

litre - 110,000 100,000 

5.2 Method Used 
Digby Wells used the World Resources Institute (WRI) and World Business Council for 
Sustainable Development’s (WRI/WBCSD) Greenhouse Gas Protocol: A Corporate 
Accounting and Reporting Standard (2004) (GHG Protocol) method and ISO14064-2 to 
estimate GHG emissions from the Project. The GHG Protocol is a comprehensive global 
standardized framework to measure and manage GHG emissions from private and public 
sector operations and value chains.  

5.3 Reported GHGs 
The GHG Protocol requires the accounting and reporting of six GHGs covered by the Kyoto 
Protocol: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6). For GHG estimations for 



Greenhouse Gas Footprint (ex-ante) 

Environmental and Social Impact Assessment for the Malingunde Graphite Project, Malawi  

SML4726 
 

 

 

Digby Wells Environmental 6 

 

this study Digby Wells omitted emissions from HFC, PFC and SF6 (halogenated gases) which 
are associated with e.g. refrigeration equipment, foams, solvents, aerosols, semiconductors, 
electrical switchgear and tyres. However, it is recommended that Sovereign monitor SF6 

emissions from electrical switchgear during the operational phase.  

5.4 Base Year 
The base year is the earliest relevant point in time for which a company has reliable data to 
enable tracking and comparison of GHG emissions over time and identification of trends to 
assess performance. The base year should be established once operational reporting 
commences. 

5.5 Study Boundary  
The study boundary for the Project’s GHG estimation is limited to the graphite mine in Malawi. 
The GHG estimation is based on consumption of materials by Project activities that contribute 
to climate change. Digby Wells understands Sovereign is pursuing the Project through 
McCourt Mining Pty Ltd which operates from Malawi as a wholly owned subsidiary of the 
company. Consequently, GHG emissions from the Project can be accounted for from both an 
equity and control approach.  

The WRI/WBCSD (2004) distinguishes between direct Scope 1 and indirect Scope 2 and 3 
emissions when determining a company’s operational boundary (Figure 5-1).  

■ Scope 1 emissions are defined as ‘emissions from operations that are owned or 
controlled by the reporting company' (e.g. vehicles, machinery and processes). These 
are direct emissions from the company. 

■ Scope 2 emissions or supply chain emissions ‘includes emissions from energy 
purchased or acquired and consumed by the reporting company’. These are indirect 
emissions i.e. off-site production of power used by the Project at sources owned or 
controlled by another company. Examples include company offices which use 
electricity.  

■ Scope 3 emissions are ‘all indirect emissions (not included in Scope 2) that occur in 
the value chain of the reporting company including both upstream and downstream 
emissions.’ Examples include business flights carried out by personnel on behalf of the 
Project and employee travel to and from the mine. Scope 3 emissions are optionally 
reported. 

The GHG Protocol only requires reporting of Scope 1 and 2 emissions. For the purposes of 
this study Digby Wells excluded Scope 3 emissions (with exception of distribution losses by 
purchased electricity transmission and upstream transport of freight) due to the high level of 
inaccuracy of estimating the emissions at this stage. 
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Figure 5-1: Illustration of the different GHG Scopes (Source: WBCSD/WRI, 2011) 

 

In terms under the IFC Performance Standards “…Clients with Projects producing significant 
GHG emissions are required to evaluate (i) Scope 1 Emissions: direct emissions from the 
facilities that they own or control within the physical Project boundary and, if feasible and 
relevant, (ii) Scope 2 Emissions: indirect emissions associated with the Project’s use of energy 
but occurring outside the Project boundary (e.g., GHG emissions from purchased electricity, 
heat or cooling)” (IFC Guidance Note 3: Annex A, 2012). The IFC Performance Standards do 
not require estimation of Scope 3 emissions. 

If Sovereign decides to report GHGs to CDP1 (formerly the Carbon Disclosure Project), it will 
need to consistently account and report GHG information within the inventory boundary over 
time. Changes in methods, data or factors affecting emission estimates need to be 
transparently documented and justified for audit trail verification should Sovereign decide to 
externally verify its results. 

                                                

1CDP is an internationally recognised not-for-profit charity that runs the global GHG and water disclosure system 
for investors, companies, cities, states and regions to manage their environmental impacts. Investors, 
purchasers and globe policy makers representing over $100 trillion use CDP’s data and insights to make more-
informed decisions. CDP’s headquarters are in London, United Kingdom. (Source: https://www.cdp.net/en.) 

https://www.cdp.net/en
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5.6 Emission Factors 
The following emission factors were used in the GHG estimation.  

5.6.1 Hydrocarbon Fuel Consumption (Diesel) 

The Scope 1 and 3 emission factors for diesel consumption were obtained from IPCC (2006): 
Volume II, Chapter 2, Table 2.3 in the absence of country specific data for diesel. 

5.6.2 Sewage Treatment Plant 

The emissions as a result of sewage produced on the mine during the operational phase were 
calculated according to the following formula: 

𝐺𝐻𝐺 =  [((𝑃 𝑥 𝐷𝐶𝑤 ) 𝑥 (1 –  𝐹𝑠𝑙) 𝑥 𝐹𝑎𝑛 𝑥 𝐸𝐹𝑤 )) +  (𝑃 𝑥 𝐷𝐶𝑤 𝑥 𝐹𝑠𝑙 𝑥 𝐸𝐹𝑆𝐿)) –  𝑅] 𝑥 21 

Where: 

P =  The population served and measured in 1000 persons and sourced from waste treatment records 

DCw = The quantity in kilograms of Biochemical Oxygen Demand (BOD) per capita per year of wastewater. 
In the event that no waste analysis data is available, a default value of 22.5 kg per person per year can 
be used 

Fsl = Default fraction of BOD removed as sludge. Should be readily available from internal records of 
wastewater treatment plants (default value of 0.29) 

EFw = Default methane emission factor for wastewater with value of 0.65 kg CH4/kg BOD 

EFsl = Default methane emission factor for sludge with value of 0.65 kg CH4/kg BOD (sludge) 

Fan = Fraction of BOD anaerobically treated. This value varies according to wastewater treatment type. IPCC 
defaults are: 

▪ Managed aerobic treatment – 0 
▪ Unmanaged aerobic treatment – 0.3 
▪ Anaerobic digester/reactor – 0.8  
▪ Shallow anaerobic lagoon (<2 metres) – 0.2  
▪ Deep anaerobic lagoon (>2 metres) – 0.8 

R = Recovered methane from wastewater in an inventory year, measured/expressed in tonnes 

This formula is prescribed by the Department of Climate Change and Energy Efficiency of the 
Australian Government (AG, 2010). 

5.6.3 Land Use Change 

The Project requires land to be cleared for construction and operational activities. As the 
biomass is cleared it becomes a carbon source and contributes to the Project’s emissions. 
The GHG emissions for this study are based on the Gross Primary Productivity (GPP) of the 
vegetation type in the Project area.  

The total carbon stock is determined and converted to carbon dioxide emissions by: 

𝐺𝐻𝐺 = 𝐺𝑃𝑃 ∗ 𝛴𝐴𝐶/100 
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Where: 

𝛴𝐴𝐶 =  The sum of the area cleared (in ha) 

𝐺𝑃𝑃 = Gross primary productivity of the biomass found on site (in g C/m2/year) 

The GPP values were obtained from Zhao et al (2005).  

5.7 Purchased Electricity  
GHG emissions are created by the generation of electricity, typically from coal fired power 
stations. During the Operational Phase Stage 2 (Yrs 4+) the Project will consume electricity 
from the Malawian national grid via a new substation located at Bunda, 10 km from the Project. 
The emissions for the Project were estimated using country specific emission factors for each 
unit of energy consumption supplied by Sovereign. This is the location based method which 
is based on average energy generation emission factors for defined geographic locations 
including local, subnational, or national boundaries (GHG Protocol, 2015). Appendix A lists 
the emission factors and sources of data used in the GHG estimation for the Project.  

An emission factor of 0.57550 kgCO2e/kWh from neighbouring Zimbabwe was used to 
estimate indirect Scope 2 GHG emissions in the absence of country based data for Malawi. In 
order to estimate indirect Scope 3 losses from the transmission and distribution of electricity, 
an emission factor of 0.09191 kgCO2e/kWh was used which is an average for losses in Africa.   

5.8 Global Warming Potentials 
The purpose of the Global Warming Potentials (GWPs) is to convert the various GHG 
emissions into comparable CO2 equivalents (CO2-e). This facilitates easier comparison 
between different GHG sources. The GWP used for the calculation of GHG emissions for the 
Project are based on the internationally accepted IPCC’s fourth assessment report (2007) and 
listed in Table 5-2. Global emission potentials for GHGs relevant to this study are included in 
in Appendix A. 

Table 5-2: Global Warming Potentials2 

Greenhouse gas Global Warming Potential 

CO2 1 

CH4 25 

N2O 298 

                                                
2 GWP values do not account for climate carbon feedback loops 
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5.9 Assumptions, Estimates and Limitations 
The following assumptions, estimations and limitations are made in the GHG estimation for 
the Project: 

■ HFC, PFC and SF6 (halogenated GHGs) are excluded; 

■ No drilling and blasting to take place; 

■ No lime is used in the process; 

■ The GHG estimation is limited to the mine site, trucking to the trail siding and upstream 
freight and excludes emissions from commercial vehicle usage (petrol);  

■ It is assumed all diesel will be 100% mineral diesel; 

■ Kerosene has been excluded; 

■ Sewage will be treated through managed aerobic processes; 

■ Cement used in the GHG estimation is for the construction phase only; 

■ Downstream transport and distribution – rail haulage (Scope 3) of product has been 
excluded; 

■ Local information on diesel emission factors was not available therefore values in IPCC 
(2006): Volume II, Chapter 2, Table 2.3 were used; and 

■ The land use change emissions estimate is based on the total hectares of land 
disturbed in the footprint of the ‘final’ infrastructure. Digby Wells assumed all the pit 
margins will be developed in the construction phase.  

The following Scope 1 GHG emissions are considered insignificant and excluded. These 
sources of GHG emissions typically contribute less than 5% of total GHG emissions. 

■ Lubricants (oils) use in litres; 

■ Lubricants (grease) use in litres;  

■ Medical waste incineration in kilogrammes;  

■ Oil rags incinerated in kilogrammes;  

■ Organic/food waste to landfill in kilogrammes;  

■ Waste to landfill in kilogrammes; and 

■ Air-conditioning refills.  

6 Parameters Contributing to the Project’s GHG Footprint 
The main parameters contributing to the Project’s GHG footprint are in Table 6-1 and are 
based on data supplied by Sovereign to Digby Wells and supplemented by the scoping and 
prefeasibility studies. Scope 1 emissions are the primary focus of this GHG estimate because 
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these emissions typically constitute between 75% and 95% of total emissions and can be 
estimated with greater confidence. 

Table 6-1: Main parameters contributing to the Project’s GHG footprint 

Scope Parameter Mine Activities 

Scope 1 
Commercial 
diesel 
(hydrocarbon) 

Diesel fuel usage (purchased quantities in litres) by vehicles and 
equipment (e.g. cars, pickups front-end loaders, haul trucks and 
electricity generators). Activities include:  

▪ Trucking of product from the pit to the process plant; 
▪ Trucking of product on flatbed trucks 38km from the plant to 

Kanengo rail siding in Lilongwe; 
▪ Loading of product onto trucks by front-end loaders; 
▪ Use of excavators;  
▪ Generation of electricity by generators at the power station; and 
▪ Generation of electricity by generators to dewater the pit 

workings. 

Monthly records of diesel used by these mobile and non-mobile 
activities should be kept by the Project.  

GGH emissions from the use of diesel by the Project are divided into: 

▪ Emissions from the generation of energy/power by generators 
calculated using a power efficiency diesel consumption of 0.26 
l/kwh, which is an order of magnitude value Digby Wells derived 
from GHG estimations from other African mining operations; 
and 

▪ Emissions from the vehicle fleet derived from the difference 
between diesel used for power and the total diesel used as 
supplied by Sovereign. 

Scope 1 
Sewerage 
produced and 
treated 

Calculated using the number of people working on site. 

Scope 1 
Land use 
change 

Calculated using the total hectares of land disturbed in the ‘final’ 
footprint of all mine infrastructure (128 Ha). A GPP value of 721 g 
C/m2/year for cropland is used based on land capability in the footprint 
being nearly all cultivated land. Digby Wells assumed all the pit margins 
will be developed in the construction phase. (Data was sourced from 
Soils, Land Capability and Land Use Assessment Report - Digby Wells 
Environmental, 2018). 

Scope 2 
Electricity 
from the 
national grid 

The Project will source power during Stage 2 (in 2024) from the national 
grid via a new substation at Bunda,10 km from the Project. 
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Scope Parameter Mine Activities 

Scope 3 
Electricity 
from the 
national grid 

Distribution losses by purchased electricity transmission during 
Operational Stage 2. 

Scope 3 
Commercial 
diesel 
(hydrocarbon) 

Upstream transport: freight via diesel truck-trailer combination, diesel 
from Lilongwe (38 km), other consumables from Johannesburg (1860 
km). 

7 Study Results 
GHG estimations for the Project are given in Table 7-1.  

Table 7-1: Total GHG emissions for the Project 

Stage 
Construction 

Stage 

Operational 
Phase Stage 1 

(Yrs 1-3) 

Operational 
Phase Stage 2 

(Yrs 4+) 

Emission Source 
tonnes CO2-e 

per annum 
tonnes CO2-e 

per annum 
tonnes CO2-e 

per annum 

SCOPE 1 

Diesel: total emissions from all diesel 6,213 14,646 5,326 

Diesel: emissions from fleet 761 2,746 4,136 

Diesel: emissions from power 
generation 

5,452 11,900 1,190 

Cement 497 - - 

Wastewater treatment (sewage) 23 11 11 

Downstream transport & distribution: 
trucking Product 

 199 199 

Land use change 930 - - 

SCOPE 2 

Purchased electricity - - 8,546 

SCOPE 3 

Purchased electricity - transmission 
and distribution losses 

- - 962 

Upstream Transport: freight - 305 277 

Total Emissions (Scope 1 & 2) 13,878 29,504 19,410 
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It should be noted that the estimates in Table 7-1 are based on modelled data and its accuracy 
is based on the information received by Sovereign at the time of writing the report.  

A summary of emission intensities for the Project based on tonnages of ore mined and milled 
and total tonnes rock mined (ore plus waste rock) is given in Table 7-2. 

Table 7-2: Summary of emission intensities for the Project 

Scope 1, Scope 2  
GHG emission 

intensity 
Units 

Construction 
Stage 

Operational 
Phase Stage 
1 (Yrs 1-3) 

Operational 
Phase Stage 

2 (Yrs 4+) 

Ore mined Tonnes ‘000 - 600,000 600,000 

Emission intensity 
tonne CO2-e per '000 
tonne mined 

- 49.17 32.35 

Ore milled tonnes ‘000 - 600,000 600,000 

Emission intensity 
tonne CO2-e per ‘000 
tonne milled 

- 49.17 32.35 

Tonnes mined tonnes ‘000 416,000 1,178,000 1,156,000 

Emission intensity 
tonne CO2-e per ‘000 
tonne milled 

33.36 25.04 16.79 

8 Climate Change Mitigation Strategies  

8.1 Vehicle Fleet 
Once the Project is operational, the emissions from the vehicle fleet may be reduced by putting 
the following practices into place: 

■ Enforce speed limits to avoid excessive fuel consumption; 

■ Educate drivers on how driving at high engine revolution and idling increases 
emissions and how behavioural changes can reduce these; 

■ Fit vehicles with rev limiters to reduce excessive fuel consumption;  

■ Shorten travelling distances through optimal infrastructure layout; 

■ Investigate the feasibility of using biodiesel3 in light and heavy-duty vehicles (many of 
the Caterpillar vehicles already have the ability to use biodiesel); 

■ Investigate the feasibility of using hybrid vehicles where heavy duty vehicles are not 
required. This will only be feasible where the vehicle can be charged using renewable 
energy or is powered by hydrogen; 

                                                
3 Biodiesel has a nett neutral carbon footprint 
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■ Create a central parking hub for all light delivery vehicles and staff personal vehicles 
to reduce unnecessary vehicle use over short distances. This will also minimise the 
inefficient stop-go driving encountered in areas with high vehicle and foot-traffic; 

■ Define the purpose of the vehicle and purchase accordingly (i.e. do not purchase a 
four-wheel drive when a two-wheel drive will suffice); 

■ When purchasing vehicles, select the most fuel-efficient vehicle for the intended 
purposes. Different brands often have different efficiencies across the same vehicle 
type; 

■ Regular maintenance and servicing of vehicles (oil changes, adequate filtration 
systems and correct tyre pressure), can improve fuel efficiency; and 

■ Investigate the possibility of fitting start-stop technology to vehicle. 

8.2 Sewage Treatment Plant 
The GHG emission calculations assume that there is no methane captured and reused from 
the sewage treatment plant. Available technology is able to capture between 30 and 60% of 
methane emitted from a sewage treatment plant (Shimizu, 2006). Should the Project employ 
such technology it may realise a small reduction in total emissions per annum. If this methane 
is used for electricity production or incineration, a further reduction will be realised. 

8.3 General GHG Reduction and Off-Set Strategies 
GHG reduction strategies relate to the implementation of engineering solutions to reduce the 
GHG footprint of a Project. The IFC EHS guidelines recommend the following be considered 
in the reduction and control of GHG emissions: 

■ Enhancement of overall energy efficiency e.g. use of energy efficient lighting, 
optimised travelling options for staff and optimal thermal regulation; 

■ Protection and enhancement of carbon sinks and reservoirs (e.g. forests). This 
includes promoting reforestation and actively engaging in ‘planting initiatives’ to 
counter balance the land clearing activities that will result in a loss of carbon 
sequestration; 

■ Promotion, development and increased use of renewable forms of energy to 
supplement gensets and grid electricity; 

■ Investments in research and development of carbon capture and storage (CCS) 
technologies; and 

■ Limitation and/or reduction of methane emissions through recovery and use in waste 
management. 
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9 Monitoring and Management Framework 
The purpose of monitoring of GHG emissions and reporting on GHG emissions performance 
is the key to the successful identification of physical, regulatory and financial risks and 
opportunities relating to climate change. Scope 1 and 3 emissions will provide the best 
opportunity for mitigation opportunities. 

This section presents a proposed GHG reporting framework and management plan, based on 
the ex-ante quantification of GHG emissions from the proposed Project. The monitoring 
programme is built on the ISO 14064-2 standard.  

For the Project’s annual GHG emission quantification to be accurate, the parameters indicated 
in Table 9-2 must be monitored. The following information must be captured for each of the 
indicators: 

■ Origin of the data; 

■ Monitoring methodologies i.e. estimation, modelling, measurement or calculation; and 

■ Monitoring times and periods, considering the needs of intended users. 
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Table 9-1: GHG emission reduction action plan 

No Activity Action Required  Responsible Person Project Phase 

1 
Mobile combustion 
(vehicle fleet) 

Investigate different layouts as per the recommendations 
Infrastructure engineering and layout team 
as well as the procurement department 
(when purchasing vehicles) 

Design 

2 
Waste: Sewage 
treatment plant 

Investigate possibility of capturing all methane and using it 
to generate electricity. 

Design engineering team Design 

3 
Energy and GHG 
management plan 

Develop an energy and GHG emissions monitoring and 
management plan.  

The plan must include an annual review of the emission 
sources and the potential for mitigating GHG emissions 
through the use of alternative energy.  

The plan must include a review of the strategies already 
implemented and their efficacy.  

The plan must be developed in compliance with ISO 
14064-3.  

Environmental manager. 
Construction and 
Operational 

4 
Investigate 
alternative energy 
sources 

Replace fossil fuels with renewable hydro (if feasible) 
and/or solar power and include these alternative energy 
sources in the Project’s energy mix together with a 
microgrid and if possible, power purchase agreements. A 
plant supplying a gold mine (3,000 staff) in the Democratic 
Republic of Congo produced 162,200 MWh of energy or 
36% of its energy requirements in 2017. The capital costs 
for the plant were purportedly recovered in one year.  

Design engineering team 
Construction and 
Operational 
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Table 9-2: GHG emissions monitoring plan for the construction and operational phases 

Indicator (units) Monitoring Method Frequency  Responsible Person 

Fuel Consumption 
(litres/month) 

Diesel consumption volumes must be captured. This includes: 

▪ Diesel and petrol issued by the stores; 
▪ External diesel and petrol purchases (per department) 

and reimbursed.  
▪ It must be clearly distinguished between consumption of 

company vehicles and those of third parties or 
contractors. 

▪ It must be clearly distinguished between consumption by 
fleet and for electricity generation. 

Monthly Environmental Manager 

Lubricating Oil and Grease 
(litres/month) 

Consumption of lubricating oil and grease should be recorded. 
This is done by keeping track of the quantity of oil issued by the 
stores.  

Monthly Environmental Manager 

Incinerated hydrocarbon 
contaminated waste 
(kg/month) 

Weigh and record quantity of all hydrocarbon contaminated 
waste (in kgs) that is incinerated, should incineration take place. 

Monthly Environmental Manager 

Incinerated biomass 
(kg/month) 

The weight of all incinerated biomass must be recorded, should 
incineration take place. This will generally be wooden boxes 
used for packaging. 

Monthly Environmental Manager 

Gas Consumption (kg/month 
or m3/month, as appropriate) 

Consumption of other gases with GHG potential must also be 
recorded. These are predominantly butane and acetylene, 
where applicable.  

Monthly Environmental Manager 

Air Conditioning Gas SF6 

emissions from electrical 
switchgear (m3/month) 

The volume and types of air conditioning gas that is consumed 
must be recorded. The Project should monitor SF6 emissions 
from electrical switchgear during the operational phase. 

Monthly Environmental Manager 
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Indicator (units) Monitoring Method Frequency  Responsible Person 

Sewage Production 
(m3/month) 

A flow meter must be installed on the sewage line to monitor the 
volume of sewage produced.  If there is no flow metre, the 
sewage treatment plant's maximum treatment capacity must be 
used to conservatively calculate emissions. 

If a flow meter is not possible, accurate records of the number of 
staff on site must be kept. 

Monthly 
Environmental Manager with assistance 
from HR Manager 

Measurements of the Chemical Oxygen Demand must be taken. 
This is used to more accurately quantify the GHG emissions 
from the sewage treatment plant.  

Weekly (if 
a meter is 
available) 
otherwise 
monthly 
with the 
surface 
water 
sampling 

Environmental Manager 

Waste streams (kg/month) 

The weight of all the recyclable waste must be recorded in 
kilograms, per category. These are: 

Used hydrocarbons; 

Plastic; and 

Scrap metal (including food tins). 

Monthly 
Store and workshop Managers, where 
applicable, with assistance of the 
Environmental Manager 



Greenhouse Gas Footprint (ex-ante) 

Environmental and Social Impact Assessment for the Malingunde Graphite Project, Malawi  

SML4726 
 

 

 

Digby Wells Environmental 19 

 

Indicator (units) Monitoring Method Frequency  Responsible Person 

The weight of all organic waste must be recorded, along with the 
method of disposal (covered or open landfill, composted or 
recycled) 

The weight must be recorded for the following: 

Food waste; 

Paper and cardboard; and 

Wood and Vegetation. 

Monthly 
Store and workshop managers, where 
applicable, with assistance of the 
Environmental Manager 

The weight of all medical waste incinerated must be recorded (if 
incineration takes place on site). 

Monthly 
Health Manager with the assistance of the 
Environmental manager 

The weight of all mixed waste that is sent to be landfilled must 
be recorded.  

Monthly 
Line management with assistance of the 
Environmental Manager 

Commercial Flights (km/trip)  
The number of passengers, their flight routes and distances and 
the flight class (i.e. economy or business), must be recorded. 

Monthly 
HR Manager with the assistance of the 
Environmental Manager  

Electricity purchased from 
the national grid  

Usage of electricity from the grid during operational Stage 2. Monthly Environmental Manager 
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Complete list of emissions factors 

Emission source GHG 
Fuel 

density 
Net 

Calorific 
value 

Emission 
factor 

Emission 
factor 

Emission 
factor Total EF 

Source 

kg/l MJ/kg kg/MJ kg GHG/litre kg CO2e/litre   
Diesel (West Africa) CO2 0.8676 43 0.0741 2.76443388 2.76443 

2.77390 

IPCC (2006): Volume II,Chapter 2. Table 2.3 

  CH4 0.8676 43 0.000003 0.00011192 0.00280 Density: Average calculated from 16 SGS Diesel Anlaysis 
Reports dated September 2013-April 2014   N2O 0.8676 43 0.0000006 2.23841E-05 0.00667 

Lubricants (oils) use CO2 0.89 40.2 0.0733 2.6225274 2.62253 

2.63161 

IPCC (2006): Volume II,Chapter 2. Table 2.3 

  CH4 0.89 40.2 0.000003 0.000107334 0.00268   

  N2O 0.89 40.2 0.0000006 2.14668E-05 0.00640   
Lubricants (grease) 
use CO2 1 40.2 0.0733 2.94666 2.94666 

2.95686 
IPCC (2006): Volume II, Chapter 2, Table 2.3 and density 
from World Resources Institute (2014). GHG Protocol tool 
for stationary combustion. Version 4.5  

  CH4 1 40.2 0.000003 0.0001206 0.00302 

  N2O 1 40.2 0.0000006 2.41200E-05 0.00719 

Air-conditioning gases HFC-134a  NA  NA  NA 1430 1430   DEFRA (2015) IPCC AR4 

  HFCC-22 
(R22) 

 NA  NA  NA 1810 1810   DEFRA (2015) IPCC AR4 

  R12  NA  NA  NA 10900 10900   DEFRA (2015) IPCC AR4 

  R404a  NA  NA  NA 3921.6 3921.6   DEFRA (2015) IPCC AR4 

  R407C  NA  NA  NA 1773.9 1773.9   DEFRA (2015) IPCC AR4 

  SF6  NA  NA  NA 22800 22800   DEFRA (2015) IPCC AR4 

  R410a  NA  NA  NA 2087.5 2087.5   DEFRA (2015) IPCC AR4 

  R600A  NA  NA  NA 0.001 0.001   DEFRA (2015) IPCC AR4 
Lubricants (grease) 
use CO2 1 40.2 0.0733 2.94666 2.94666 

2.95686 

IPCC (2006): Volume II, Table 2.3 

  CH4 1 40.2 0.000003 0.0001206 0.003015   

  N2O 1 40.2 0.0000006 2.41200E-05 7.18776E-03   
Waste oil (rags) 
incineration CO2 1 40.2 0.0733 2.94666 2.94666 

3.02475 
IPCC (2006): Volume II, Table 2.2 

  CH4 1 40.2 0.00003 0.001206 0.03015 IPCC (2006): Volume II, Table 2.2 
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Emission source GHG 
Fuel 

density 
Net 

Calorific 
value 

Emission 
factor 

Emission 
factor 

Emission 
factor Total EF 

Source 

kg/l MJ/kg kg/MJ kg GHG/litre kg CO2e/litre   
  N2O 1 40.22 0.000004 1.60880E-04 4.79422E-02 IPCC (2006): Volume II, Table 2.2 

Cement CO2-e NA NA NA NA 0.494   

SOURCE - IPCC: Vol 3 IPPU, Chapter 2 - Mineral Industry 
Emissions, Equations 2.1 & 2.4. 
COMMENT - Assumes a 95% clinker content and no CCS 
during production. 

Food waste to landfill CO2-e NA NA NA 1.9 1.9   Australian Government Dept. of Environment National 
Greenhouse Accounts (NGA) Factors (2015) 

Organic waste to 
landfill CO2-e NA NA NA 1.3 1.3   Australian Government Dept. of Climate Change National 

Greenhouse Accounts (NGA) Factors (2015) 

Mixed waste covered 
(co-mingled) CO2-e NA NA NA 1.3 1.3   Australian Government Dept. of Climate Change National 

Greenhouse Accounts (NGA) Factors (2015):  

Inorganic waste 
landfilled CO2-e NA NA NA 0.2 0.2   National Greenhouse Accounting (NGA) (2008): [Available 

at:www.climatechange.gov.au] 
Medical waste 
incineration CO2-e NA NA NA 0.87936 0.87936   AG (2006): Table 12 [Available 

at:http://minkvote.no/australia2006.pdf] 

Emission source GHG Fuel 
density 

Calorific 
value 

Emission 
factor 

Emission 
factor 

Emission 
factor  Emission source 

 Units N/A N/A N/A kg CO2e/kWh kg CO2e/kWh N/A  

Purchased electricity - 
Zimbabwe CO2-e - - - 0.57550 0.57550  International Energy Agency, 2004 data. 

Purchased electricity - 
T&D losses Africa 
average 

CO2-e - - - 0.09191 0.09191  DEFRA 2016 “Africa Average” EF 

 

 

 

 


