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Symbols and Units 
bbl Barrels (7.33 bbl = 1 tonne) 

°C Degree Celsius 

CH4 Methane 

CO Carbon monoxide 

CO2 Carbon dioxide 

g Gram(s) 

Gg Giga gram 

GJ Giga Joule 

Gt Giga tonne 

GW Giga Watt 

kg Kilograms 

kg/day Kilograms per day 

kT Kilo tonne 

kW Kilo Watt 

K Temperature in Kelvin 

m Metre 

m3 Cubic metre 

m3/hr Cubic metre per hour 

MJ Mega Joule 

MW Mega Watt 

Mt Mega tonne 

NMVOC Non-methane volatile organic compound 

Nm³ 
Normal cubic metre of natural gas means the quantity of natural gas which at 0 degree Celsius and at an 
absolute pressure of 1.01325 bar and when free of water vapour occupies the volume of 1 cubic metre. 

NO Nitric oxide 

N2O Nitrous oxide 

NO2 Nitrogen dioxide 

NOx Oxides of nitrogen 

ppm Parts per million 

PM Particulate matter 

Sm³ 
Normal cubic metre of natural gas means the quantity of natural gas which at 15 degree Celsius and at an 
absolute pressure of 1.01325 bar and when free of water vapour occupies the volume of 1 cubic metre. 

SO2 Sulfur dioxide 

t Tonne 

t/a Tonnes per annum 

TJ Terra Joule 

TSP Total suspended particulates 

VOC Volatile organic compound 

Note:  
The spelling of “sulfur” has been standardised to the American spelling throughout the report. "The International Union of Pure and 
Applied Chemistry, the international professional organisation of chemists that operates under the umbrella of UNESCO, published, in 
1990, a list of standard names for all chemical elements. It was decided that element 16 should be spelled “sulfur”. This compromise 
was to ensure that in future searchable data bases would not be complicated by spelling variants. (IUPAC. Compendium of Chemical 
Terminology, 2nd ed. (the "Gold Book"). Compiled by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford (1997). 
XML on-line corrected version: http://goldbook.iupac.org (2006) created by M. Nic, J. Jirat, B. Kosata; updates compiled by A. Jenkins. 
ISBN 0-9678550-9-8.doi: 10.1351/goldbook)" 
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Abbreviations 

AFOLU Agriculture, Forestry and Other Land Use 

APPO Atmospheric Pollution Prevention Ordinance (No. 11 of 1976) 

AQG Air Quality Guidelines (WHO) 

BAU Business-As-Usual 

BOP Blow Out Preventor 

CCIA Climate Change Impact Assessment 

CCS Carbon Capture and Storage 

DFFE Department of Forestry, Fisheries and Environment (South Africa) 

DST Drill Stem Test 

EBRD European Bank for Reconstruction and Development 

ESIA Environmental and Social Impact Assessment 

GCM Global Climate Change Models 

GHG Greenhouse Gas 

GPG Good Practice Guidance 

GWP Global Warming Potential 

HFO Heavy Fuel Oil 

HVAC Heating Ventilating Air Conditioning 

IPCC Intergovernmental Panel on Climate Change 

IPPU Industrial Process and Product Use 

LQ Living Quarter 

MGO Marine Gas Oil 

NAAQS National Ambient Air Quality Standards 

NABM Non-aqueous Base Mud 

NDC Nationally Determined Contributions 

ODS Ozone Depleting Substance 

PLT Production Logging Tool 

PPP Pollution Prevention Plan 

PV Photovoltaic 

RCP Representative Concentration Pathways 

ROV Remote Operating Vehicle 

TEEPNA TotalEnergies E&P Namibia B.V. 

TOR Terms Of Reference 

UNFCCC United Nations Framework Convention on Climate Change 

VSP Vertical Seismic Profiling 

WBM Water Based Muds 

WHO World Health Organisation 
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1 INTRODUCTION 

Airshed Planning Professionals (Pty) Ltd (Airshed) was appointed by SLR Environmental Consulting (Namibia) (Pty) Ltd 

(“SLR”) to compile a Climate Change and Air Emissions Impact Assessment to assess the impacts from the proposed 

TotalEnergies E&P Namibia B.V. (“TEEPNA”) exploration well drilling project in Block 2912, located in the deep-water Orange 

Basin off the coast of southern Namibia, as shown in Figure 1-1 (the “Project”).  Block 2912 is located offshore, 350 km 

southwest of Lüderitz and 340 km west-southwest of Oranjemund at its closest point, in water depths between 2 940 m and 

3 700 m (see Figure 1). TEEPNA is applying to undertake exploration and appraisal activities within an area of interest in 

Block 2912.  The proposed activities include the following: 

• Drilling in a focused area within the block, including: 

o Exploration and/or appraisal wells (up to 10); 

o Vertical Seismic Profiling (VSP); 

o Well testing; and 

o Abandonment of wellheads in the deep offshore. 

• Sonar bathymetry surveys. 

• Seafloor sampling and coring surveys.  

 

The Area of Interest for the drilling operations is 5 206 km² in extent. TEEPNA proposes to drill up to 10 exploration and 

appraisal wells. Drilling would be performed using a semi-submersible drilling unit or drillship, with three support vessels during 

mobilisation and two during the risered drilling phase.  These vessels will be on standby at the drilling site, as well as moving 

equipment and materials between the drilling unit and the onshore logistics base. It is expected that it would take approximately 

three months to complete the physical drilling and testing of each exploration well (excluding mobilisation and demobilisation) 

and four months to complete an appraisal well. Commencement is not confirmed, but possibly between the second quarter of 

2023 (Q2 2023) and second quarter of 2024 (Q2 2024) to drill the first well. 

 

To compile a Climate Change and Air Emissions Impact Assessment for the Project, it is required to establish an air emissions 

inventory of the greenhouse gases (GHGs) and criteria pollutants that would potentially be emitted from the Project.  These 

emissions are associated with drilling operations and support vessels.  Well (flow) testing is also undertaken to determine the 

economic potential of any discovery before the well is abandoned or suspended.  If hydrocarbons are discovered, one Drill 

Stem Test (DST) will be performed per appraisal well. If a production logging tool (PLT) is used, the test would run 246 hours 

(10.25 days) plus 4 days build up.  Without PLT, the test could run 218 hours (9.1 days) plus 4 days build up. During the 

testing period hydrocarbons would be combusted at the well site, using a high-efficiency flare (>95%) to maximise the 

combustion (“green burner”).  The volume of hydrocarbons (to be burned) and possible associated produced water from the 

reservoir which could be generated during well testing cannot be reliably predicted due to variations in gas composition, flow 

rates and water content.  Burners are manufactured to ensure emissions are kept to a minimum.  The estimated volume of 

hydrocarbons to be burned cannot be with much accuracy because the actual test requirements can only be established after 

the penetration of a hydrocarbon-bearing reservoir.  However, an estimated 20 Mscf (million standard cubic feet) of gas per 

day and 20 400 bbl oil could be flared per test.  

 

In addition to the burner emissions, air emissions are, then, also expected from combustion sources, including internal 

combustion engines, gas turbines and heaters on the rig/drill ship, as well as from transport sources such as support vessels 

and helicopters.  It is understood that marine gas oil (MGO) or heavy fuel oil (HFO) with less 0.5% sulfur (mass) will fuel the 

drilling unit and helicopters will use kerosene. Transportation of personnel to and from the drilling unit by helicopter is the 

preferred method of transfer.  It is estimated that there could be up to four trips per week between the drilling unit and the 

helicopter support base in Lüderitz (i.e., 17 weeks (˜120 days) x 4 = 68 trips per well).  
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Figure 1-1: Location of Licence Block 2912 and the area of interest for the proposed exploration and appraisal activities off the South Coast of Namibia (Source: SLR) 
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Mobilisation is estimated to require up to 45 days and abandonment estimated to require 15 days with an additional 10 days 

to demobilise. This assessment assumes that future drilling operations could be undertaken throughout the year and not be 

limited to a specific seasonal window period.  The current assessment is for the potential impacts associated with exploration 

drilling of up to ten wells in any location within the Area of Interest for proposed exploration drilling. 

 

TEEPNA is proposing to use primarily Water Based Muds (WBMs) for riserless drilling operations and Non-Aqueous Drilling 

Fluid (NADF) during the risered drilling stage (closed loop system). During the treatment process, possible small quantities of 

gas associated with cuttings are captured in a degasser and directed to the safety vent.  Ozone Depleting Substances (ODS) 

are expected with the refrigerants used on the cooling systems of the vessels living quarters with risk of fugitive emissions. 

However, due to the very low quantities expected, these processes are not part of the current assessment, and would only be 

included in future phases if the exploration proved to be successful to consider production operations. 

 

1.1 Objectives 

In line with the overall objectives of the environmental and social impact assessment (ESIA) process, the climate change and 

air emissions impact assessment (CCIA) must assess whether the project complies with the legal and policy context; as well 

as the impacts and risks of the proposed project using a defensible and defined methodology; and measures are identified to 

avoid, minimise or otherwise manage identified impacts and monitor residual risks.   

The purpose of the report is therefore to provide a statement of the climate change and air quality impacts associated with the 

Project. 

 

1.2 Scope of Work 

The Terms of Reference (ToR) for the investigation are: 

• Preparation of all operational information required to apply emission factors.  

• Establishment of a Greenhouse Gas Inventory including carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O).  

• Establishment of Criteria Pollutant Emissions Inventory, including sulfur dioxide (SO2) oxides of nitrogen (NOx), 

carbon monoxide (CO), volatile organic compounds (VOC) and particulate matter (PM).  

• Compilation of a report including Climate Change Statement evaluating the significance of GHG emissions, as well 

as non-GHG emissions, for the proposed additional exploration activities. 

In order to compile the Climate Change Statement, the following tasks were identified for completion: 

• Presenting the Republic of Namibia’s Status in terms of Climate Change and Quantification of GHGs. 

• Quantifying Scope 1 GHG emissions1 for the operation compared to the global and national emission inventories 

and compared to international benchmarks for the project.  

• Discussing the robustness of the project in terms of forecasted climate change impacts to the area over the lifetime 

of the project. 

• Discussing the vulnerability of communities in the immediate vicinity of the project to climate change. 

• Proposing management and mitigation strategies. 

To establish the air quality impact of non-GHG emissions, the following tasks were identified for completion: 

• Identify routine and non-routine air emissions resulting associated with the drilling operations and support vessels. 

 
1 Scope 1 emissions include direct GHG emissions arising from fuel combustion, flaring, venting and fugitive emissions arising from drilling operations. 
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• Quantify all criteria pollutants using internationally acceptable emission factors or mass balance calculations where 

possible. 

• Proposing management and mitigation strategies, if necessary. 

 

1.3 Atmospheric Emission Licence and other Authorisations 

1.3.1 Scheduled Processes 

 

The Namibian Atmospheric Pollution Prevention Ordinance (No. 11 of 1976) (APPO) deals with the following: 

 

 Part I : Appointment and powers of officers; 

Part II : Control of noxious or offensive gases; 

 Part III : Atmospheric pollution by smoke; 

 Part IV : Dust control; 

 Part V : Pollution of the atmosphere by gases emitted by vehicles; 

 Part IV : General provisions; and 

 Schedule 2: Scheduled processes. 

 

As per APPO Part I, the Director  provides air quality guidelines for consideration during the issuing of Registration Certificates, 

where Registration Certificates may be issued for “Scheduled Processes” which are processes resulting in noxious or offensive 

gases and typically pertain to point source emissions. An Environmental Clearance Certificate is required for activity entailing 

any of the 60 scheduled processes as referred to in Annexure 2 of APPO. Also, APPO defines a range of pollutants as noxious 

and offensive gases, but without the establishment of ambient air quality standards or emission limits. The Executive 

Committee may declare any area a controlled area for the purpose of this Ordinance by notice in the Official Gazette. Any 

scheduled process carried out in a controlled area must have a current registration certificate (as per Annexure 2 Scheduled 

Processes) authorising that person to carry on that process in or on that premises. Well testing and flaring operations are not 

included the APPO Schedule Processes. 

 

1.3.2 The Greenhouse Gas Assessment, Monitoring and Reporting 

 

GHGs are “those gaseous constituents of the atmosphere, both natural and anthropogenic, that absorb and emit radiation at 

specific wavelengths within the spectrum of thermal infrared radiation emitted by the Earth’s surface, the atmosphere itself, 

and by clouds. This property causes the greenhouse effect. Water vapour (H2O), carbon dioxide (CO2), nitrous oxide (N2O), 

methane (CH4) and ozone (O3) are the primary greenhouse gases in the earth’s atmosphere. Moreover, there are several 

entirely human-made greenhouse gases in the atmosphere, such as the halocarbons and other chlorine and bromine 

containing substances, addressed under the Montreal Protocol. Beside CO2, N2O and CH4, the Kyoto Protocol deals with the 

greenhouse gases sulfur hexafluoride (SF6), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) (IPCC, 2007). Human 

activities since the beginning of the Industrial Revolution (taken as the year 1750) have produced a 40% increase in the 

atmospheric concentration of carbon dioxide, from 280 ppm in 1750 to 406 ppm in early 2017 (NOAA, 2017). This increase 

has occurred despite the uptake of a large portion of the emissions by various natural "sinks" involved in the carbon cycle 

(NOAA, 2017). Anthropogenic CO2 emissions (i.e., emissions produced by human activities) come from combustion of fossil 

fuels, principally coal, oil, and natural gas, along with deforestation, soil erosion and animal agriculture (IPCC, 2007).  
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Namibia does not have in place a regulated system for monitoring, reporting and verification of greenhouse gas emissions 

from industry; however, the country has made progress in developing such a system. Namibia also intends to establish a 

carbon register to record the outcome of all development activities linked with emission reductions and removals (WBG, 2021). 

 

1.3.3 International Agreements 

 

In 1992, countries joined an international treaty, the United Nations Framework Convention on Climate Change (UNFCCC) 

as a framework for international cooperation to combat climate change by limiting average global temperature increases and 

the resulting climate change, and coping with impacts that were, by then, inevitable. 

 

By 1995, countries launched negotiations to strengthen the global response to climate change, and, two years later, adopted 

the Kyoto Protocol. The Kyoto Protocol legally binds developed country parties to emission reduction targets. The Protocol’s 

first commitment period started in 2008 and ended in 2012. As agreed in Doha in 2012, the second commitment period began 

on 1 January 2013 and will end in 2020 (UNFCCC, 2017) but due to lack of ratification has not come into force. 

 

The Paris Agreement (2016) builds upon the Convention and – for the first time – brings all nations into a common cause to 

undertake ambitious efforts to combat climate change and adapt to its effects, with enhanced support to assist developing 

countries to do so. As such, it charts a new course in the global climate effort. 

 

The central aim of the Paris Agreement is to strengthen the global response to the threat of climate change by keeping a 

global temperature rise this century well below 2.0°C above pre-industrial levels and to pursue efforts to limit the temperature 

increase even further to 1.5°C. Additionally, the agreement aims to strengthen the ability of countries to deal with the impacts 

of climate change. To reach these ambitious goals, appropriate financial flows, a new technology framework and an enhanced 

capacity building framework will be put in place, thus supporting action by developing countries and the most vulnerable 

countries, in line with their own national objectives.  

 

All signed parties to the Paris Agreement are required to put forward proposed Climate Change minimisation efforts through 

“nationally determined contributions” (NDCs) and to strengthen these efforts in the years ahead. This includes requirements 

that all Parties report regularly on their emissions and on their implementation efforts. There will also be a global stocktake 

every five years to assess the collective progress towards achieving the purpose of the Agreement and to inform further 

individual actions by Parties. As of October 2022, 194 Parties of the 197 Parties to the UNFCCC Convention, including 

Nambia, had ratified the Paris agreement. As a non-Annex I country, Namibia is not bound to commit to a cap or reduce GHG 

emissions; however, in 2015 the Namibian Government submitted its ambitious Nationally Determined Contribution (NDC) 

with a pledge to reduce its national emissions of greenhouse gases (GHGs) by 89% by 2030 (NAM 2021). Since then, the 

Parties have agreed to announce a new round of enhanced NDCs. Hence Namibia has taken this major step to raise its 

mitigation ambition from 89% in 2015 to 91% with the latest update July 2021 (NAM 2021; WBG 2021a). The updated NDC 

is discussed further in Section 3.1.2. 
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2 PROCESS DESCRIPTION 

2.1 Description of Activities 

2.1.1 Drill Unit, Vessel Support and Onshore Logistics Base 

Based on the anticipated sea conditions, TEEPNA is proposing to utilise a drillship with dynamic positioning system suitable 

for the deep-water harsh marine environment.  The final drillship selection will be made depending upon availability and final 

design specifications. The use of a semi-submersible drilling unit might also be considered in future, depending on vessel 

availability.  The drilling unit is expected to be supported by up to three support vessels and helicopter transfers between the 

drilling unit and the onshore logistics base at Lüderitz.  

2.1.2 Drilling Operations 

The drilling site selection will be based on detailed analysis of the seismic and pre-drilling survey data and the geological 

target, with the final well position identified using a Remote Operating Vehicle (ROV).  The drilling is undertaken in two stages, 

namely the initial (riserless) drilling stage and the risered drilling stage. These initial riserless hole sections will be drilled 

using seawater (with viscous sweeps) and Water-Based Muds (WBMs).  All cuttings and WBM from this initial drilling stage 

will be discharged directly onto the seafloor adjacent to the wellbore.  The second stage commences with the lowering of a 

BOP and installing it onto on the wellhead, which seals the well and prevents any uncontrolled release of fluids from the well 

(a ‘blow-out’).  Drilling is continued by lowering the drill string through the riser, BOP and casing, and rotating the drill string. 

During the risered drilling stage, should the WBMs not be able to provide the necessary characteristics required to safely drill 

the well, a low toxicity Non-Aqueous Drilling Fluid (NADF) will be used.  In instances where NADFs are used, cuttings will be 

treated onboard the drilling unit to reduce oil content and discharged overboard below the sea level. 

 

Upon reaching the target depth, the well will be logged and possibly tested, which involves the evaluation of the physical and 

chemical properties of the rocks in the sub-surface, and their component minerals, including water, oil and gas to confirm the 

presence of hydrocarbons and the petrophysical characteristics of rocks.  Vertical Seismic Profiling (VSP) is an evaluation 

tool that is used to generate a high-resolution seismic image of the geology in the well’s immediate vicinity.  VSP uses a small 

airgun array, which is operated from the drilling unit.  During VSP operations, receivers are positioned in a section of the 

borehole and the airgun array is discharged at intervals. This process is repeated for different stations in the well and may 

take up to nine hours to complete.  

 

Well (flow) testing (or Drill Stem Test, DST) is undertaken to determine the economic potential of any discovery before the 

well is abandoned or suspended. One test would be undertaken per exploration well if a resource is discovered.  Testing may 

take up to 10.25 days to complete2. For well flow-testing, hydrocarbons would be burned at the well site.  A high-efficiency 

flare is used to maximise combustion of the hydrocarbons.  Burner heads which have a high burning efficiency under a wide 

range of conditions will be used.  

 

If water from the reservoir arises during well flow testing, these would be separated from the oily components and treated 

onboard to reduce the remaining hydrocarbons from these produced waters. Treated produced water will then either 

discharged overboard or transferred to shore for treatment and disposal. 

 

Once drilling and logging are completed, the exploration well(s) will be sealed with cement plugs, tested for integrity and 

abandoned according to international best practices.  Due to the depth within Block 2912 and distance from the coast where 

 
2 If a PLT is used, the test would run 10.25 days plus 4 days build up.  Without PLT, the test could run 9.1 days plus 4 days build up.    
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no trawling is undertaken, TEEPNA intends to abandon the wellheads on the seafloor without the requirement for an over-

trawlable abandonment cap.  Monitoring gauges to monitor pressure and temperature may be installed  at wells where 

TEEPNA will return in the future for appraisal / production purposes.  A final clearance survey check will be undertaken using 

an ROV, after which the drilling unit and supply vessels will demobilise from the offshore licence area. 

2.2 Description of Atmospheric Emissions 

Air emissions vary as per project phase, as summarised in Table 2-1.  During the well drilling and testing, activities include 

combustion gas emissions from the drill unit, power supply, and possibly flaring of gas during well testing only (if hydrocarbon 

resources are found).  The drilling unit will require power to operate the circulating, rotating and hoisting systems.  The cooling 

of the drilling unit Living Quarter (LQ) will involve a Heating Ventilating Air Conditioning (HVAC) system using refrigerant gas.  

Flaring is used to consume pressured tested hydrocarbons in a safe and reliable manner through combustion in an open 

flame.  Marine Gas Oil (MGO) would be used to generate power and transmit electricity to the drilling unit.   

 

Well or flow testing is undertaken to determine the economic potential of the discovery before the well is either abandoned or 

suspended.  One DST could be undertaken per well should a resource be discovered .  The volume of hydrocarbons (to be 

burned) and possible associated produced water from the reservoir which could be generated during well testing cannot be 

reliably predicted due to variations in gas composition, flow rates and water content.   

 

Table 2-1:  Air emissions location matrix  

Project Phase Project Activity Duration 

Mobilisation Transit of drilling unit and supply vessels to drill site Up to 45 days 

Operational Presence and operation of drilling unit and support 

vessels (including waste management, water intake, 

air emissions and routine discharges to sea) 

•Exploration well: Up to 4 months  

•Appraisal well: Up to 5 months 

•Three support vessels operating an expected 4 

rotations per week 

Well (flow) testing and flaring  If a PLT is used, test would run 10.25 days (+ 4 

days build up).  Without PLT, the test could run 

9.1 days (+ 4 days build up) 

Operation of helicopters The total number of trips per well would be 68 

Unplanned 

Operational 

Loss of well control / Blow-out Variable 

Demobilisation Demobilisation of drill unit & supply vessels •Well abandonment: up to 15 days 

•Demobilisation phase: up to 10 days 

 

The drilling unit will be serviced by three support vessels operating an expected two to three rotations per week, to facilitate 

the moving of equipment and materials between the drilling unit and the onshore base.  A support vessel will always be on 

standby near the drilling unit to provide support for firefighting, oil containment / recovery, rescue in the unlikely event of an 

emergency and supply any additional equipment that may be required.  These vessels, as for the drilling unit, will be using 

MGO or heavy fuel oil (HFO) with less than 0.5% sulfur (mass fraction) as source of energy.   

 

The preferred method of transfer of personnel to and from the drilling unit is by helicopter.  It is estimated that there may be 

up to four return flights per week with an average of five persons per flight between the drilling unit and the helicopter support 

base at Lüderitz. The total number of trips per well would be 68, i.e., 17 weeks (˜120 days) x 4 = 68 trips per well. Each round 
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trip will take approximately 225 minutes. The helicopters can also be used for medical evacuations from the drilling unit to 

shore (at day- or night-time), if required.  Kerosene is used by the helicopters as fuel. 

 

Typical combustion products from these unit operations include carbon dioxide (CO2), carbon monoxide (CO), oxides of 

nitrogen (NOx, N2O), sulfur dioxide (SO2), water vapour, fine particulate matter (PM) (soot), volatile organic compounds (VOC), 

methane (CH4) and non-methane volatile organic compounds (NMVOC).  Other minor sources include diffuse emissions from 

refrigerants (from refrigeration and air conditioning) and possible emissions from the on-board waste incinerators.  These 

emissions are expected to be very small and were not included in the assessment.   

 

The primary onshore logistics base will provide for the storage of materials and equipment (including pipes, drilling fluid, 

cement, chemicals, diesel and water) and a mud plant for mixing drilling fluids that will be transported by sea to / from the 

drilling vessel. The shore base will also be used for offices (with communications and emergency procedures / facilities), 

accommodation, waste management services, bunkering vessels, and stevedoring / customs clearance services. As an 

existing facility (temporarily contracted) it is not included in the assessment. 

 

2.3 Fuel Consumption 

Low sulfur (<0.5%) MGO will be used as fuel for all drill equipment and vessels.  Helicopters will be using kerosene.  Estimates 

for the fuel use by a proposed drilling unit, supply vessels and helicopters during the drilling and mobilisation/demobilisation 

periods are presented in Table 2-2. 

 

Table 2-2:  Estimated fuel consumption for drilling of one exploration well 

Source Quantity(a) Units No. units 

MGO 

Consumption 

[tonnes] 

Kerosene 

Consumption 

[tonnes] 

Per Well 1 x Drilling unit 40 tonnes/day 120 days 4 800 - 

3 x Supply vessels 25 tonnes/day 120 days 3 500 - 

Helicopter(b) 1.5 tonnes/round trip 68 round trips 
 

102 

Total Per Well    8 300 102 

Notes  
(a) - Values provided by TEEPNA, based on previous drilling campaigns. 
(b) - Calculations based on 4 round trips per week (i.e., 17 weeks (~120 days) x 4 = 68 trips per well) of 225 minutes 
per roundtrip with a consumption of 0.4 tons per hour. 

 

2.4 Flare Capacity 

The volume of hydrocarbons to be burned can only be established after the penetration of a hydrocarbon-bearing reservoir.  

However, an estimated 20 Mscf (million standard cubic feet)3 of gas per day and 20 400 bbl4 oil could be flared per test. A 

high-efficiency flare would be used to maximise combustion of the hydrocarbons.  The combustion efficiency of the flare was 

 
3 20 Mscf gas is equivalent to 565 247 standard m³ (Sm³), where standard conditions imply 1 atm and 15°C. 
4 20 400 bbl oil is equivalent to 2 783 tonnes. The applied conversion factor assumed a light to medium crude oil density of 868 kg/m³ (The 
American Petroleum Institute or API gravity of 31.5°). API gravity is a measure of how heavy or light a petroleum liquid is compared to water: 
Light crude oil has an API gravity of higher than 31.1°, i.e., less than 870 kg/m³. Medium crude oil has an API gravity between 22.3 and 
31.1° (i.e., 870 to 920 kg/m³) and heavy crude oil has an API gravity below 22.3° (i.e., 920 to 1 000 kg/m³). 
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provided as >95%. In the absence of exact oil composition, it was assumed that the oil contains 0.5% sulfur as a conservative 

approach. 
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3 CLIMATE CHANGE & GHG IMPACT STATEMENT 

3.1 Namibia’s Status in terms of Climate Change and Quantification of Greenhouse Gases 

3.1.1 Namibia National Climate Change Response Policy 

Climate change has been identified as a critical threat to sustainable development and general welfare of society in Namibia. 

Namibia has the most arid climate of all southern African countries, and its economy is exposed to difficult and harsh 

conditions, with water accessibility a serious problem. A large proportion of the Namibian people are reliant on the natural 

environment for their livelihood (i.e. it is a natural resource-based economy), and the existing fragility of the environment (viz. 

the arid climate and variability in climatic patterns, as well as a limited adaptive capacity of the population due to poverty and 

high divergence of income levels) makes Namibia one of the most vulnerable countries to climatic change impacts (Hanns 

Seidel Foundation, 2015).  

Namibia has recognized the threat posed by climate change and has put an appropriate policy framework in place to deal with 

this threat. Namibia ratified the UNFCCC in 1995 and acceded to the Kyoto protocol in 2002, with effect from 2005. However, 

since Namibia is a non-Annex 1 country, it implies no binding commitment to cap or reduce GHG emissions. Namibia later 

also ratified the Paris Agreement (as signed April 2016) which although not bound to commit to a cap or reduce GHG 

emissions, pledged in 2015 to reduce emissions by 89% below Business-as-Usual (BAU) emissions by 2030.  This pledge 

was revised in 2021 (more detail in next section) and presents a progressive shift above the 2015 pledge to reduce emissions 

from 89% to 91% by 2030. The key milestones in Namibia’s response to climate change are outlined in Table 2-1. 

 

Table 3-1: Key milestones in Namibia’s response to climate change (Source: Hanns Seidel Foundation, 2015)  

Year Report Description 

1995 United Nations 

Framework Convention 

on Climate Change 

(UNFCCC) 

In 1995 Namibia ratified the UNFCCC, with the ultimate objective of the Convention 

being the stabilisation of greenhouse gas concentrations in the atmosphere at a level 

that will prevent dangerous human interference with the climate system. 

2001 National Climate 

Change Committee 

(NCCC) 

Namibia established the NCCC in 2001 with the main function of advising and making 

recommendations to government on climate change including how to meet its 

obligations to the UNFCCC. The NCCC is hosted by the DEA in the Ministry of 

Environment and Tourism (MET). The NCCC is comprised of representatives from 

various government ministries, NGOs, parastatals and the private sector.   

2011 National Climate 

Change Policy (NCCP) 

Namibia’s NCCP takes a cross-sectoral approach and elaborates on climate change 

adaptation and mitigation in Namibia. The policy outlines a coherent, transparent and 

inclusive framework on climate risk management in accordance with Namibia’s 

national development agenda, legal framework, and in recognition of environmental 

constraints and vulnerability. The policy launched the NCC Strategy and Action Plan 

after a long process of stakeholder consultation and reviews. 

2012 Disaster Risk 

Management (DRM) Act 

Aimed to provide for the establishment of institutions for disaster risk management in 

Namibia. A DRM plan is in place to cover amongst others drought and flood events 

from climate change. The DRM Act also provides for the establishment of institutions 

for disaster risk management in Namibia; to provide for an integrated and coordinated 

disaster management approach that focuses on preventing or reducing the risk of 

disasters, mitigating the severity of disasters, emergency preparedness, rapid and 

effective response to disasters and post-disaster recovery. 
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Year Report Description 

2014 National Climate 

Change Strategy and 

Action Plan, 2013-2020 

(NCCSAP) 

The NCCSAP lays out the guiding principles responsive to climate change that is 

effective, efficient and practical. It further identifies priority action areas for adaptation 

and mitigation. The Strategy and Action Plan introduces various funding mechanisms, 

as well as Government funding (e.g. Adaptation Fund, Green Climate Fund), and 

other existing funding mechanisms such as those of the Global Environmental Facility 

(GEF), as well as support through various institutions, for the strategy to come to 

fruition. 

2015 Nationally Determined 

Contribution (NDC) 

The Republic of Namibia submitted its new climate action plan (NDC) to the UN 

Framework Convention on Climate Change (UNFCCC) in September 2015, ahead of 

the 2015 Paris Agreement. It was converted to a Nationally Determined Contribution 

(NDC) in 2016. 

2016 Paris Agreement on 

Climate Change  

In April 2016 the president of the Republic of Namibia signed the Paris Agreement 

and followed that up in September 2016 by ratifying the Agreement. 

 

3.1.2 Intended Nationally Determined Contribution (NDC) 

 

Namibia’s Nationally Determined Contribution (NDC) was submitted in September 2015 and converted into the NDC format 

in 2016, with the latest update July 2021 (NAM 2021). Namibia's mitigation commitment is in the form of a decrease in GHG 

emissions compared to the business as usual (BAU) baseline over the 2015-2030 period. The 2021 update presents an 

improvement in the commitment of the devotion of Namibia to meeting the Paris Agreement goal and following the road to net 

zero emissions by 

2050. Currently Namibia is already contributing a share of its resources to combat climate change; in the future this contribution 

will be about 10% of NDC requirements; fully conditioned to the provision of the differential 90% of means of implementation 

(in the form of finance, technology transfer, and the associated capacity building) from Annex 1 Parties, as stipulated under 

Article 4 of the UNFCCC (WBG 2021b). Namibia also considers international market-based mechanisms a potential 

component in achieving its 2030 target5. 

 

The most recent estimates as reported by Namibia Country Diagnostic (2017) puts Namibian GHG emissions per capita at 

9.15 kT CO2-eq with the total national emissions estimated at 0.02% of the global total, viz approximately 7 252 kT CO2-eq (in 

2016). In the BAU scenario, overall GHG emissions in 2030 are expected to rise by up to 24 167 kTCO2e. Namibia aims to 

reduce GHG emissions by 91% by 2030 compared to the BAU scenario (Table 3-2). The focus areas to achieve this mitigation 

objective are sustainable energy (2.4% reduction), transport (9.5%), Industrial Processes and Product Use (IPPU) (0.6%), 

Agriculture, Forestry and Other Land Use (AFOLU) (78.7%) and waste (0.1%). The estimated emissions reduction will be 

21 996 kT CO2-eq through 2030, reducing the emissions down to 2 175 kT CO2-eq. 

 

Table 3-2: Proposed reduction of GHG emissions in Namibia by the year 2030, compared to the BAU scenario (NAM 

2021 – Table 2.5) 

Sector Action 
% Share of BAU 

scenario in 2030 

Energy Renewable Energy Feed-in Tariff (REFIT) 70 MW PV - replacing imports plus Ruacana 1.12 

Solar Rooftop systems (45 MW PV) - replacing imports 0.07 

 
5 Namibia intends to establish a carbon register to record the outcome of all development activities linked with emission reduc0.91tions and 
removals; the same carbon register will be used for emission offsets and trading on the international market.0.08 
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Sector Action 
% Share of BAU 

scenario in 2030 

Embedded generation - 13 MW PV replacing imports 0.02 

Solar power - Omburu 20 MW PV - replacing imports & 20 MW Solar IPP Power Plant 0.06 

Wind power - Luderitz Wind 40 MW replacing imports & 50 MW Wind IPP Power Plant 0.05 

Biomass Energy plant 40MW - replacing imports 0.11 

Hydropower - Baynes Hydro 300 of 600 MW 0.91 

Solar Thermal Road Map - 20 000 Solar Water heaters (SWH) 0.08 

Transport Promote passenger vehicle fuel efficiency standards  2.79 

10 000 Electric Vehicles - replacing gasoline 0.03 

Fuel switching to low-carbon fuels - Hydrogen replacing diesel 3.59 

Light-duty vehicles (LDV) – reducing fuel use by 20% 3.11 

IPPU(a) Reduce 23% clinker in cement production 0.47 

Split residential air conditioners – switch to R290 (propane) 0.07 

Car air conditioning – safe disposal of old car ACs 0.001 

Domestic refrigeration - R600a (isobutane) and safe disposal of old refrigerators 0.005 

Stand-alone commercial refrigeration – switch to R290 & R744 and safe disposal 0.013 

Condensing commercial refrigeration – switch to R290 & R744 and safe disposal 0.052 

AFOLU(b) Reduce deforestation rate by 75% 55.98 (c) {61.54} 

Reforest 20 000 ha per year  7.36 ( c) {8.09} 

Restore 15.5 million ha of degraded savanna  9.51 (c) {10.46} 

Plant 10 000 ha of trees per year under Agroforestry 1.48 (c) {1.63} 

Plant 5 000 ha of trees under Urban Forestry 4.37 (c) {4.80} 

Waste Transform 70% Municipal Solid Waste (MSW) to electricity and compost 0.07 

Increase Recycling of plastic waste and e-waste by 70% 0.01 

Zero waste by 2050 through re-use and recycling (75% of target achieved by 2030) 0.04 

TOTAL REDUCTION (%) 91.4 

Notes: 

(a) Industrial Processes and Product Use 

(b) Agriculture, Forestry, and Other Land Use  

(c) These values were corrected to reflect 78.7% reduction for the AFOLU sector. The original values in NAM 2021 are 

provided in the curly brackets, but if these are used, the total for the AFOLU sector becomes 86.5% and the total reduction 

99.2%, which is incorrect since the NDC states 91%. 

 

3.1.3 National GHG Emissions Inventory 

 

According to the Third National Communication to the UNFCCC three national GHG Inventories have been prepared to date 

(1994, 2000 and 2010), and it was found that Namibia’s contribution to world-wide GHG emissions is negligible, and that 

Namibia may be considered a net sink of carbon dioxide (NAM 2018). The last national inventory update was for the period 

1991 to 2015 (NAM 2018) and included calculations based on the 2006 IPCC Guidelines for National Greenhouse Gas 

Inventories. The gases estimated were CO₂, CH₄, N₂O, Hydrofluorocarbons (HFCs), NOₓ, SO₂, NMVOCs and the precursor 

CO.  
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The Global Warming Potentials (GWP) as recommended by the IPCC have been used to convert GHGs other than CO₂ to 

the latter equivalent, expressed as an equivalent amount of CO2 or CO2-eq. The GWP is the potential of an emitted gas to 

cause global warming relative to CO2. Based on decision 17/CP.8, the GWP6 values adopted in the 12015 GHG National 

Inventory were from the IPCC 2nd Assessment Report (AR2) for the three direct GHGs, namely CO2, CH4 and N2O: 

• CH4 emissions should have a multiplier of 21; and  

• N2O emissions should have a multiplier of 310 

A substance's GWP depends on the number of years over which the potential is calculated. A gas which is quickly removed 

from the atmosphere may initially have a large effect, but for longer time periods, as it has been removed, it becomes less 

important. The GWP value depends on how the gas concentration decays over time in the atmosphere. This is often not 

precisely known and hence the values should not be considered exact. Commonly, and adopted in the National GHG reporting 

guidelines, a time horizon of 100 years is used by regulators. The GWP can have different approaches7 (that could potentially 

make a significant difference), however, this is not the subject of this study and the approach provided in National GHG 

reporting guidelines was followed in the current study. 

Namibia remained a net greenhouse gas (GHG) sink over the period 1991 to 2015 as the Land category removals exceeded 

emissions from the other categories. The net removal of CO₂ increased by 25 258 kT from 75 239 kT to 100 497 kT in 2015, 

representing an increase of 33.6% over these 25 years. During the same period, the country recorded an increase of 6.2% in 

emissions, from 19 849 kT CO₂-eq to 21 554 kT CO₂-eq. The trend for the period 1991 to 2015 indicates that the total removals 

from the Land category increased from 95 088 kT CO₂-eq in 1991 to 121 575 kT CO₂-eq in 2015 (Figure 3-1). Total national 

GHG emissions increased by 6.2% over these 25 years. The AFOLU sector remained the leading emitter throughout this 

period followed by Energy, for all years under review. Following the setting up of new industries, the IPPU sector took over as 

the third emitter in lieu of the Waste sector as from the year 2003. Emissions from the AFOLU sector decreased from 18 574 

kT CO₂-eq in 1991 to 16 856 in 2015, representing a decrease of 9% from the 1991 level. The share of GHG emissions from 

the AFOLU sector out of total national emissions regressed from 93.5% in 1991 to 80.0% in 2015. Energy emissions increased 

from 1 177 kT CO₂-eq (6.0%) of national emissions in 1991 to 3 541 kT CO₂-eq (16.8%) in 2015.  

 

 

Figure 3-1: National emissions, removals and net removals (in kT CO2-eq) from 1991 to 2015 (NAM 2018) 
 

 
6 These GWPs are different from the IPCC 5th Assessment Report (AR5), viz 28 for CH4 and 265 for N2O, as used in this assessment. 
7 In the latest, IPCC 6th Assessment Report, the GWP for CH4 has been estimated as 27.2 (non-fossil fuel) and 29.8 (fossil fuel) with an uncertainty 
of ±11. The GWP for N2O has been estimated as 273 with an uncertainty of ±130.  The IPCC also provides GWP for other periods, including 20 
years and 500 years. With the above GWP for CH4 (fossil fuel), its presence therefore has an estimated warming potential of 29.8±11 over 100 
years,  but 82.5±25.8 over 20 years; conversely N2O has a GWP of 273±130 over both 20 and 100 years.   
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3.1.4 GHG Emission Inventory for the Energy Sector 

 

The current Project would be categorised in the “Energy” category for both the global GHG inventory and for the national GHG 

inventory.  The World Resources Institute Climate Watch8 (WRICW) global GHG emissions reported a national total GHG for 

Namibia of 22 290 kT CO₂-eq for 2015, which is 3.4% higher than the Namibian National Inventory of 21 554 kT CO₂-eq for 

the same year. The WRICW GHG emissions estimate for 2019 is lower than the 2015, i.e., 21 220 kT CO₂-eq.  Furthermore, 

the Energy sector estimate for 2015 in the Namibian National Inventory is 3 541 kT CO2-eq, which is a contribution of 16.8% 

of the total GHG emissions. IPPU, AFOLU and waste sectors each contributed 2.5%, 80.0% and 0.8%, respectively. The 

corresponding WRICW estimate for 2019 is 3 940 kT CO2-eq, which is a contribution of 18.6% of the total GHG emissions, 

with the IPPU, AFOLU and waste sectors each contributing 3.4%, 75.4% and 2.5%, respectively. 

 

As discussed in Section 3.1.2, CH4 has a significant GWP, and it is prudent to include a short discussion on the contribution 

of fossil fuel to the global CH4 budget.   Estimates of CH4 emissions are subject to a high degree of uncertainty, but the most 

recent comprehensive data in the Global Methane Budget (Global Methane Budget 2000-2017 (2020)) suggest that annual 

global methane emissions are around 0.592 Gt (0.572-0.614 Gt). This includes emissions from natural sources (around 40% 

of emissions) and those originating from human activity (the remaining 61%). The largest source of anthropogenic CH4 

emissions is agriculture and waste, responsible for 38% of the total, followed closely by the energy sector (23%), which 

includes emissions from coal, oil, natural gas and bioenergy. Natural sources include wetlands (largest natural global CH4 

source), geological, termites and the oceans. Oil and gas operations are likely the largest source of CH4 emissions from the 

energy sector due to fugitive emissions from vents, leaks and unit operations, and not from routine emissions. Oil and gas are 

usually combusted in the flare and not directly released into the atmosphere. Gas flares typically operate with an efficiency of 

98-99%. This is higher than for oil burning flares which would typically be a minimum of 95%. For illustration, flaring CH4, 

assuming 98% efficiency would reduce the equivalent CO2 (CO2-eq) by a factor of 9. In other words, if 1 tonne of CH4 were to 

be released directly into the atmosphere, the equivalent CO2 would be 29 tonne CO2-eq.  Flaring with an efficiency of 98% 

would produce 2.7 tonne CO2 and the unburnt 2% CH4 would be 0.02 tonne or 0.6 tonne CO2-eq, i.e. a total of 3.3 tonne CO2-

eq versus 29 CO2-eq. 

3.1.5 Physical Risks of Climate Change on the Region 

3.1.5.1 Temperature and Precipitation 

Namibia is an arid country with climate ranges from semi-arid in the north-east to hyper arid in the south and west. With its 

dry and hot climate, Namibia is already vulnerable to climate variability, and without adaptation, climate change will heighten 

this vulnerability. High solar radiation, low humidity, and high temperature lead to very high evaporation rates, which vary 

between 3 800 mm per annum in the south to 2 600 mm per annum in the north. Over most of the country, potential evaporation 

is at least five times greater than average rainfall. Namibia is characterized by high temperatures, with mean annual 

temperatures ranging from 14.3°C to 24. 2°C. Mean annual temperatures are high inland, reaching above 22°C in the north 

and lower in the coastal areas (this is moderated by the Benguela current), reaching below 16°C in the southern coast. 

 

Understanding the potential future climate change due to global warming is facilitated with the use of climate models. An 

ensemble of several climate model results provides the basis for the results reported in the IPCC assessments, including the 

understanding of climate change and the projections of future climate change and related impacts. These climate projection 

data are summaries of the modelled data from the global climate model compilations of the Coupled Model Inter-comparison 

 
8  http://cait.wri.org/ and https://www.climatewatchdata.org/ghg-emissions?breakBy=sector&sectors=energy%2Ctotal-excluding-
lucf%2Ctotal-including-lucf  
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Projects (CMIPs), overseen by the World Climate Research Program. The data presented in this assessment is CMIP6, 

derived from the sixth phase of the CMIPs and supports the IPCC's Sixth Assessment Report (AR6) which was released on 

9 August 2021 (Working Group I), 28 February 2022 (Working Group II and 4 April 2022 (Working Group III). Projection data 

is presented at a 1.0º x 1.0º (100km x 100km) resolution. The climate panel report about the physical science of climate 

change uses five possible scenarios for the future (Table 3-3). The scenarios are the result of complex calculations that depend 

on how quickly humans curb greenhouse gas emissions, whilst also capturing socioeconomic changes in areas such as 

population, urban density, education, land use and wealth. For example, a rise in population is assumed to lead to higher 

demand for fossil fuels and water. Education can affect the rate of technology developments. Emissions increase when land 

is converted from forest to agricultural land. Each scenario is labelled to identify both the emissions level and the so-called 

Shared Socioeconomic Pathway, or SSP, used in those calculations. This first scenario is the only one that meets the Paris 

Agreement’s goal of keeping global warming to around 1.5°C above preindustrial temperatures, with warming hitting 1.5°C 

but then dipping back down and stabilizing around 1.4°C by the end of the century. 

 

Table 3-3: Possible climate change scenarios adopted in AR6 

Identifier Scenario Description 

SSP1-1.9 Most optimistic: 

1.5°C by 2050 

The IPCC’s most optimistic scenario, this describes a world where global CO2 

emissions are cut to net zero around 2050. Societies switch to more sustainable 

practices, with focus shifting from economic growth to overall well-being. Investments 

in education and health go up. Inequality falls. Extreme weather is more common, but 

the world has dodged the worst impacts of climate change. 

SSP1-2.6 

 

Next Best: 

1.8°C by 2100 

In the next-best scenario, global CO2 emissions are cut severely, but not as fast, 

reaching net-zero after 2050. It imagines the same socioeconomic shifts towards 

sustainability as SSP1-1.9. But temperatures stabilize around 1.8°C higher by the end 

of the century. 

SSP2-4.5 Middle of the 

road: 

2.7°C by 2100 

This is a “middle of the road” scenario. CO2 emissions hover around current levels 

before starting to fall mid-century, but do not reach net-zero by 2100. Socioeconomic 

factors follow their historic trends, with no notable shifts. Progress toward sustainability 

is slow, with development and income growing unevenly. In this scenario, temperatures 

rise 2.7°C by the end of the century. 

[SSP3-7.0]: Dangerous: 

3.6°C by 2100 

On this path, emissions and temperatures rise steadily and CO2 emissions roughly 

double from current levels by 2100. Countries become more competitive with one 

another, shifting toward national security and ensuring their own food supplies. By the 

end of the century, average temperatures have risen by 3.6°C. 

 

SSP5-8.5]: Avoid at all 

costs: 

4.4°C by 2100 

This is a future to avoid at all costs. Current CO2 emissions levels roughly double by 

2050. The global economy grows quickly, but this growth is fuelled by exploiting fossil 

fuels and energy-intensive lifestyles. By 2100, the average global temperature is a 

scorching 4.4°C higher. 

 

To illustrate the projected mean temperature changes for the near and far future periods, three scenarios were selected, 

namely SSP1-1.9, SSP2-4.5 and SSP5-8.5.  These three scenarios represent “most optimistic”, “middle of the road” and 

“avoid at all costs”.  The projected temperature changes are provided in Table 3-2 to Figure 3-4. The projected precipitation 

percent changes are provided in Table 3-5 to Figure 3-7. Each figure includes the near (2020-2039) and far (2080-2099) future 

projections. 
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Figure 3-2: Projected mean temperature anomalies for the near (left) and far (right) future, “most optimistic” scenario (SSP1-1.9] 
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Figure 3-3:  Projected mean temperature anomalies for the near (left) and far (right) future, “middle of the road” scenario (SSP2-4.5] 
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Figure 3-4:  Projected mean temperature anomalies for the near (left) and far (right) future, “avoid at all costs” scenario (SSP5-8.5] 
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Figure 3-5: Projected annual precipitation percent change anomaly for the near (left) and far (right) future, “most optimistic” scenario (SSP1-1.9] 
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Figure 3-6:  Projected annual precipitation percent change anomaly for the near (left) and far (right) future, “middle of the road” scenario (SSP2-4.5] 
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Figure 3-7:  Projected annual precipitation percent change anomaly for the near (left) and far (right) future, “avoid at all costs” scenario (SSP5-8.5]



 

Climate Change and Air Emissions Impact Assessment for Proposed Exploration and Appraisal Well Drilling in Block 2912 Off the 
South Coast of Namibia 

Report No.: 22SLR13 Rev 0 29 

 

Apart from the coastal zone, there is a distinct seasonal temperature regime, with the highest temperatures occurring just 

before the wet season in the wetter areas or during the wet season in the more arid parts of the country. The lowest 

temperatures occur during the dry season months of June to August. Daily maximum temperatures of above 40°C are 

recorded regularly and average temperatures do not fall below 0°C.  

 

From the projections, it is clear that increased mean temperatures are expected for the future based on the three scenarios, 

with a minimum of about 0.63°C in the southern part of Namibia for the near future and the most optimistic scenario. Towards 

the central and northern portions of Namibia, the mean temperature is projected to increase more, up to 0.89°C in the 

northeast.  Five locations were identified to more clearly illustrate the anomaly projections for all the scenarios included, 

namely northwest (NW), northeast (NE), central (C), southwest (SW) and southeast (SE) corners of Namibia.  These are 

provide in Table 3-4.  The worst-case scenario (i.e. ”avoid at all costs”), projects significantly higher mean temperature 

increments, reach value above 4.0°C for the entire country, with maximums of 5.3°C in the NE. 

 

Table 3-4: Projected mean annual temperature anomalies extracted for the northwest (NW), northeast (NE), central 

(C), southwest (SW) and southeast (SE) corners of Namibia 

SSP1-1.9 

Near Future Far Future 

[NW] 0.69°C  [NE] 0.80°C 0.50°C  0.44°C 

 [C] 0.69°C   0.53°C  

[SW] 0.63°C  [SE] 0.63°C 0.54°C  0.54°C 

SSP2-4.5 

Near Future Far Future 

0.74°C  0.76°C 2.10°C  2.71°C 

 0.81°C   2.54°C  

0.61°C  0.69°C 2.07°C  2.07°C 

SSP5-8.5 

Near Future Far Future 

0.82°C  1.00°C 4.05°C  5.31°C 

 0.93°C   5.04°C  

0.79°C  0.79°C 4.11°C  4.11°C 

 

Historically, rainfall in Namibia is extremely variable. Mean annual rainfall is only 278 mm, with a variation from 650 mm in the 

NE to less than 50 mm in the SW and along the coastal areas. In the Namib Desert, rainfall is extremely scarce. Rainfall peaks 

in January, February, and March where mean monthly rainfall averages approximately 62 mm, 66 mm, and 55 mm 

respectively.  

 

The projections show a decrease in precipitation in an already arid country, the best near future scenario predicting a decrease 

of 1.37% in the southern regions, and a decrease of 4.85% in the NE (Table 3-5).  Interestingly, an increase of 0.85% is 

projected for the central region (Windhoek).  In the far future, precipitation is projected to decrease by 3.9% in the south, 

5.57% near Windhoek, and 11.72% in the NE region.  The NW region and on the coast the decrease is projected to be 1.77% 

lower precipitation. Apart from the central region, where the prediction is for 2.6% less, the projections for the “middle of the 

road” scenario are less severe for the near future than the “most optimistic” scenario. The far future scenario for this case also 

indicates less severe reductions in the northern and central regions, but significant reductions in the south (-12.35%, compared 
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with -3.91%). The ”avoid at all costs” scenario projects significant reduction in precipitation for the far future, with as much as 

-29.53% in the NE, -24.74% in the south, -30.22% in the central region and -17.98% in the NW. 

 

Table 3-5: Projected mean annual precipitation change extracted for the northwest (NW), northeast (NE), central (C), 

southwest (SW) and southeast (SE) corners of Namibia 

SSP1-1.9 

Near Future Far Future 

[NW] -0.78%  [NE] -4.85% -1.77%  -11.72% 

 [C] +0.85%   -5.57%  

[SW] -1.37%  [SE] -1.37% -3.91%  -3.91% 

SSP2-4.5 

Near Future Far Future 

+2.41%  -3.81% -5.22%  -3.81% 

 -2.60%   -2.60%  

-0.78%  -0.78% -12.35%  -12.35% 

SSP5-8.5 

Near Far 

+0.45%  -4.06% -17.98%  -29.53% 

 -2.06%   -30.22%  

-2.18%  -2.18% -24.74%  -24.74% 

3.1.5.2 Sea Level Rise and Extreme Events 

Sea-level change for the SSP scenarios, SSP1-1.9, SSP2-4.5 and SSP5-8.5, are provided in the plot below (Table 3-8) The 

mean sea level rise is indicated by the solid line, whilst the shaded ranges show the 17th to 83rd percentile ranges. Projections 

are relative to a 1995-2014 baseline. The plot below shows the projection and uncertainties for 'Total Sea Level Change'.  For 

the near future scenario (2040), the SSP1-1.9, SSP2-4.5 and SSP5-8.5 sea level rise projections are 0.16±0.050 m, 

0.17±0.050 m and 0.19±0.050 m, respectively. For the far future scenario (2100), the SSP1-1.9, SSP2-4.5 and SSP5-8.5 sea 

level rise projections are 0.45±0.200 m, 0.64±0.230 m and 0.86±0.280 m, respectively.  

 

 

Figure 3-8: Projected sea-level rise for Lüderitz under different SSP scenarios (NASA Sea Level Projection Tool 

https://sealevel.nasa.gov/ipcc-ar6-sea-level-projection-tool?psmsl_id=911) 
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The mean global sea level rise for the RCP4.5 trajectory is estimated at 0.26 m [0.19 m - 0.33 m] for the period of 2046 to 

2065 (IPCC, 2014). The mean global sea level rise for the RCP8.5 trajectory is estimated at 0.29 m [0.22 m- 0.38 m] for the 

period of 2046 to 2065 (IPCC, 2014). Theron (2016), based on extensive literature review and local simulations, suggests that 

sea-level rise for the southern African coast is likely to be in range 0.5 m to 2 m by the year 2100.  

 

In terms of coastal real estate, the Namibian coast is largely undeveloped, and there are only four significant towns on the 

coast: Lüderitz, Walvis Bay, Swakopmund and Henties Bay. However, the coastline is an important tourism and recreation 

asset, and coastal diamond mining areas stretch along significant portions of the coast. The main harbour and only deep-

water port, located at Walvis Bay, is an important national economic hub and regional import/export freight access point for 

landlocked countries such as Botswana. 

 

The coastline consists mainly of sandy areas, which have no or very little hard protection and where the wave regime is 

regarded as high energy. This leads to a high potential for erosion of these sandy coastlines. Theron and Rossouw (2008) 

estimated the implications for sandy coastlines for two sea-level rise scenarios 0.20 m and 0.40 m. Sandy areas along the 

coastline with a steep nearshore slope are predicted to erode between about 5 m to 20 m for the given scenarios, while areas 

with relatively mild or flat nearshore slopes are predicted to erode between about 20 m to 80 m. 

 

During seasonal storms, waves wash over the major peninsular sand spit protecting the Port of Walvis Bay. Breaching of the 

Walvis Peninsula by the sea poses a real threat because the peninsula is so low-lying. Both sea-level rise and increased sea 

storminess could greatly increase this risk. A large breach of the Walvis peninsula would have similar disastrous 

consequences. Thus, both the port and the low-lying parts of the town of Walvis Bay are vulnerable (Theron and Rossouw 

2008). 

 

Increased storminess due to climate change may well impact costs and increase the difficulty of coastal diamond mining in 

certain areas (e.g., requiring increased beach-wall maintenance and protection, etc.). However, it appears that apart from 

some important potential impacts in the Walvis Bay area, the Namibian coastline is relatively invulnerable to climate change 

impacts (Theron and Rossouw 2008). 

 

Extreme weather events affecting southern Africa, including heat waves, flooding due to intensified rainfall due to large storms 

and drought, have been shown to increase in number since 1980 (Davis-Reddy & Vincent, 2017). As global and local mean 

temperature rises, temperature extremes will change as well. Hot days and nights will increase sharply, while cold snaps will 

decrease along with distinct decreases in cold days and nights. Warm spells and heat waves will also be much more frequent 

and last for longer with the biggest increase in the semi-arid zones.. For SSP1-1.9, the number of hot days (above 35°C) is 

projected to increase by about 2 to 10 days along the coast, and up to 28 days inland.  For SSP2-4.5, the number of hot days 

(above 35°C) is projected to by about 7 to 28 days along the coast, and up to 69 days inland.  For SSP5-8.5, the number of 

hot days (above 35°C) is projected to by about 18 to 55 days along the coast, and up to 137 days inland. Increasing 

temperatures will increase heat stress in Namibia’s vulnerable sectors, and will also increase the severity of droughts in the 

country. 

 

Tropical cyclones are generated in areas, where the ocean surface temperature is greater than 27°C and between latitudes 

5°S to 30°S. Since the site is located in an area where the ocean surface temperature is colder than 27°C it is therefore not 

subject to tropical cyclones.  
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3.2 GHG Impact evaluation for Exploration Drilling and Well Testing 

3.2.1 Methodology 

As the emission of GHGs has a global impact, it is not feasible to follow the normal impact assessment methodology where 

the state of the physical environment after implementation of the project is compared to the condition of the physical 

environment prior to its implementation. Instead, this report will assess the following: 

 

1. the GHG emissions during operation of the drill rig, well testing and vessel operations compared to the global 

and Namibian GHG emission inventories; 

2. The impact of climate change over the lifetime of the Project taking the robustness of the project into account; 

and, 

3. the vulnerability of communities in the immediate vicinity of exploration drilling, well testing and survey vessels 

to climate change. 

The Carbon Footprint is an indication of the GHGs estimated to be emitted directly and/or indirectly by an organisation, facility 

or product. It can be estimated from:  

 

������ 
����� = �������� ����������� ∗ 
����� ������ ∗ ��� 

where 

• Activity information relates to the activity that causes the emissions 

• Emission factor refers to the amount of GHG emitted per unit of activity (unit of activity could typically be a mass or 

volume flow or consumed energy)9 

• GWP – As per AR5, 1 for CO2, 28 for CH4 and 265 for N2O 

3.2.2 Carbon Sequestration and Carbon Sink 

Accounting for the uptake of carbon by plants, soils and water is referred to as carbon sequestration and these sources are 

commonly referred to as carbon sinks. Quantifying the rate of carbon sequestration is however not a trivial task requiring 

detailed information on the geographical location, climate (specifically temperature and humidity) and species dominance 

(Ravin & Raine, 2007).  Photosynthesis is the main sequestration process in forests and in soils. Carbon is absorbed as fixed 

carbon into the roots, trunk, branches and leaves, and during the shedding of leaves and limbs, but is emitted – although at a 

reduced percentage – from foliage and when biomass decays. CO2 is naturally stored in the ocean through chemical 

processes, either as a dissolved gas or, over a longer time scale, as carbonate sediments on the seafloor.  

 

With respect to the proposed exploration activities, these are located offshore. Although it is expected that the Project will 

have a low impact in the ocean with respect to it acting as a carbon sink, cognisance must be taken of the potential impact of 

discharged cuttings, which would result in changes in water turbidity in the vicinity of the discharge point. This could 

subsequently reduce light penetration through the water column with potential adverse effects on the photosynthetic capability 

of phytoplankton and thus reducing growth. The impact of increased turbidity in the water column and elevated suspended 

sediment concentrations will be comparatively localised, spreading from 7.7 km to 20.5 km of the well site depending on the 

season and current intensity (ProOceano, 2023).  Furthermore, this duration would only be for a few days. 

 
9 As per the Carbon Tax Regulation definition for "emission factor", it means the average emission rate of a given greenhouse gas for a 
given source, relative to the activity data of a source stream assuming complete oxidation for combustion and complete conversion for all 
other chemical reactions. 
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The main link between the exploration and the mainland is the possibility that the logistics base will be located at the Port of 

Lüderitz. Since no additional clearance of a greenfield area is anticipated, the inland part of the Project is also to have a low 

impact as a carbon sink. 

3.2.3 Fuel Combustion 

GHG emissions from fuel include marine gas oil for the drilling unit and three supply vessels.  In addition, the operation of a 

helicopter requires the use of kerosene.  These activities are all considered to be Scope 1 emissions.  In the absence of a 

Namibian GHG emissions inventory reporting regulation, and since Namibia utilises similar specified fuels as in South Africa, 

the densities and calorific values, as well as the emission factors for GHGs are based on the South African National 

Greenhouse Gas Emission Reporting Regulations for oil and gas exploration activities (code 1B2) under Annexure 1 of the 

amended Regulations of 2020 and the Draft Methodological Guidelines of 19 February 2021, the IPCC default emission factors 

for combustion in both non-transport10 (i.e. stationary drilling unit) and transport combustion (vessels and helicopter) were 

used together with country-specific density and calorific values (Table 3-6).  Since marine gas oil is not specifically included 

in the country-specific list, heavy fuel oil (HFO) characteristics were conservatively assumed for both stationary and mobile 

sources.   

 

Table 3-6: Calculation of liquid fuel related GHG emission factors per well for logistic 

Source type Fuel type 
Density 

[kg/m3] 

Calorific 

value 

[kJ/kg] 

Emission factor [kg/TJ] Fuel 

Usage(e) 

[tonnes] 

Emissions 

[tonnes CO2-

eq] CO2 CH4 N2O 

Non-Transport 

Combustion  

Marine Gas Oil – 

Assumed HFO 
958(a) 43 000(a) 77 400(b) 3(b) 0.6(b) 4 800 16 026 

Vessel 

Exhausts  

Marine Gas Oil – 

Assumed HFO 
958(a) 43 000(a) 77 400(c) 7(c) 2(c) 3 500 11 758 

Helicopter Kerosene 790(d) 47 468(a) 71 900(d) 3(c) 0.6(d) 102 272 

TOTAL        28 056 

Notes: 

(d) From the DEA Technical Guideline TG-2016.1 Table D1 (DEA, 2017) 

(e) From the DEA Technical Guideline TG-2016.1 Table A1 (DEA, 2017) 

(f) From the DEA Technical Guideline TG-2016.1 Table A2 (DEA, 2017) 

(g) 37 500 kJ/ℓ and 0.790 kg/ ℓ from the DEA Technical Guideline TG-2016.1 Table D1 (DEA, 2017) 

(h) Fuel use per well from Table 2-2 

 

3.2.4 Flaring 

Air emissions from the possible flaring burning of gas and oil during well testing (only in case of oil discovery) is also considered 

to be Scope 1 GHG emissions.  As per the IPCC, flare emission factors are provided in IPCC Guidelines for National 

Greenhouse Gas Inventories (2006) Chapter 4: Fugitive Emissions-Table 4.2. – Footnote (e) 11.  The emission factors for oil 

 
10 The drilling operation itself is non-stationary, however, in the current context "non-transport” refers to combustion units other than those 
required for the movement of the unit, e.g. drilling machine verses helicopter rotor engine.   
11 IPCC footnote (e).“ ‘Flaring’ denotes emissions from all continuous and emergency flare systems. The specific flaring rates may vary 
significantly between countries. Where actual flared volumes are known, these should be used to determine flaring emissions rather than 
applying the presented emission factors to production rates. The emission factors for direct estimation of CH4, CO2 and N2O emissions from 
reported flared volumes are 0.012, 2.0 and 0.000023 KT, respectively, per 106 m³ of gas flared based on a flaring efficiency of 98% and a 
typical gas analysis at a gas processing plant (i.e. 91.9% CH4, 0.58% CO2, 0.68% N2 and 6.84% non-methane hydrocarbons by volume).” 
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assumed the calorific values as provided by the National Greenhouse Gas Emission Reporting Regulations for crude oil (43.8 

MJ/kg).   

 

In the current study, it was given that the flare efficiency would be a minimum of 95%, although it is typical for higher efficiencies 

of >98%. The GHG emissions associated with unburnt gas stream (5%) assumed the emission factors for venting in IPCC 

Guidelines for National Greenhouse Gas Inventories (2006) Chapter 4: Fugitive Emissions-Table 4.2. – Footnote (g) 12  The 

total GHG emissions calculated for the flare is summarised in Table 3-7. 

 

Table 3-7: Calculation of oil related GHG emissions for flaring per appraisal well (1DST) 

Source type Fuel type 
Calorific 

value 

Emission factor 

Quantity(f)  

Emissions 

[tonnes 

CO2-eq] CO2 CH4 N2O 

Non-

Transport 

Combustion 

Crude Oil 43 800 (a) 73 300 (b) 3 (b) 0.6 (b) 2 783 tonnes 8 965 

Gas 38.1 (c) 1.94 (d)  0.0116 (d) 0.0000223 (d) 5 504x10³ m³ 12 496 

5% Unburnt - 0.00562 (e) 0.62 (e) - 290 x10³ m³ 5 355 

TOTAL 26 816 

Notes: 

(a) Unit kJ/kg. Assumed crude oil characteristics from DEA Technical Guideline TG-2016.1 Table A1 (DEA, 2017) 

(b) Unit kg/TJ. Assumed default emission factors from DEA Technical Guideline TG-2016.1 Table A1 (DEA, 2017) 

(c) Unit MJ/m³. Assumed SA Natural Gas characteristics from DEA Technical Guideline TG-2016.1 Table A1 (DEA, 2017) 

(d) Unit kg/10³m³. From IPCC Guideline Chapter 4 Table 4.2.5 (Footnote (e)) and combustion efficiency of 99.993% (IPCC, 2006) 

(e) Unit kg/10³m³. Fraction gas not combusted. From IPCC Guideline Chapter 4 Table 4.2.5 (Footnote (g)) (IPCC, 2006)) 

(f) See section 2.4. Estimated gas to flare: 565x10³ m³ of gas per day. For 10.25 days 5 794x10³ m³ and 95% is 5.504x10³ m³. 

 

3.2.5 GHG Summary  

The calculated CO2-eq emissions from a single successful appraisal well drilling and testing campaign is summarised in Table 

3-8.  Albeit not always the case, the total per successful appraisal well with well tests is 54 872 tonnes (54.872 kT) and 

therefore for a maximum 10 successful wells with tests, the total GHG emission for the Project would be 548.72 kT 

at a worst case.  The drilling unit constitutes approximately 29% of the GHG emissions, with flaring approximately 49% 

(assuming 95% efficiency). Vessels and helicopter contribute about 22% of the total GHG emissions. 

 

Table 3-8: Summary of estimated GHG emissions for a single appraisal well with test. 

Source Group 
GHG Emission per Well [tonne] Total CO2-eq 

[tonne per well] 
CO2  CH4  N2O 

Non-Transport Combustion  15 975 0.62 0.1 16 025 

Vessel Exhausts  11 649 1.05 0.3 11 758 

Helicopter Transport 271 0.011 0.002 272 

 
12 IPCC footnote (e).“ ‘Flaring’ denotes emissions from all continuous and emergency flare systems. The specific flaring rates may vary 
significantly between countries. Where actual flared volumes are known, these should be used to determine flaring emissions rather than 
applying the presented emission factors to production rates. The emission factors for direct estimation of CH4, CO2 and N2O emissions from 
reported flared volumes are 0.012, 2.0 and 0.000023 KT, respectively, per 106 m³ of gas flared based on a flaring efficiency of 98% and a 
typical gas analysis at a gas processing plant (i.e. 91.9% CH4, 0.58% CO2, 0.68% N2 and 6.84% non-methane hydrocarbons by volume).” 
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Source Group 
GHG Emission per Well [tonne] Total CO2-eq 

[tonne per well] 
CO2  CH4  N2O 

Flaring 19 608 256 0.2 26 816 

TOTAL 47 503 257 1 54 872 

 

3.2.6 The Project’s GHG contribution 

 

3.2.6.1 Impact on the Sector and on the National Inventory 

Based on the published 2015 National GHG annual Inventory for Namibia (Section 3.1.3), the maximum total CO2-eq 

emissions from the Project, assuming a maximum of 3 successful appraisal wells with test per year (165 kT CO2-eq), 

would contribute approximately 4.2% to the Namibian “energy” sector total of 3 940 kT CO2-eq and represent a 

contribution of 0.78% to the National GHG inventory total of 21 211 kT CO2-eq .   

 

3.2.7 Physical Risks of Climate Change on the Project’s Operations 

Since the Project is of a temporary nature and expected to be completed in the near future, changes in meteorological 

parameters are not expected to have a significant impact on the Project. 

 

3.2.7.1 Temperature 

With the increase in temperature, including heat waves, there is the likelihood of an increase in discomfort, possibility of heat 

related illness (such as heat exhaustion, heat cramps, and heat stroke). Although these have the potential to negatively affect 

future performance and productivity, it is unlikely to affect staff during the proposed offshore exploration well drilling project as 

the operations will be completed in the near future. 

 

3.2.7.2 Rainfall, Water Stress, and Extreme Events 

Annual precipitation projections from the AR6 of the IPCC indicate that the total annual rainfall over the region is projected to 

decrease by between 3 mm and 10 mm (best case) and between 18 mm and 62 mm (worst case) for the near future (2020-

2039). However, it is not expected that this would have any negative effect on the staff performance and productivity. Instead, 

more noticeable effects could result due to higher tidal regimes and increased wind speeds associated with the storm surges, 

as already been witnessed (Davis-Reddy & Vincent, 2017). Albeit with low confidence, heavy rainfall events (more than 20 

mm per 24 hours) will potentially increase. Although this may have the potential to negatively affect the operation of the drill 

unit, as well as operation of vessels and helicopter, it is unlikely for the proposed exploration well drilling project as the 

operations will be completed in the near future. 

 

3.2.8 Transitional Risks and Opportunities of Climate Change on the Project’s Operations 

Although the financial risk is out of the scope of the of work, the Taskforce for Climate-related Financial Disclosures (TCFD) 

advocates the disclosure of the financial risks associated with climate change impacts on organisations (TCFD, 2020). These 

include physical risks resulting in large-scale financial losses caused by storms, droughts, wildfires, and other extreme events 

(as identified in Sections 3.1.5, above). The Taskforce also advocates the quantification of transitional risks associated with 

the adjustment to low carbon economies, such as the rapid loss in the value of assets due to policy changes or consumer 

preference; and financial risks to the economy through elevated credit spreads, greater precautionary saving and rapid pricing 
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readjustment (TCFD, 2020). Along with risks, the Taskforce encourages organisations to identify possible opportunities that 

could build resilience in economies shifting due to climate change.  

However, due to the temporary nature of the Project, this risk is considered to be a non-issue. 

 

3.2.9 Potential Effect of Climate Change on the Community 

The following aspects are of a general nature, and it should be recognised that the Project’s contribution may be considered 

small. 

 

3.2.9.1 Temperature 

With the increase in temperature, including heat waves, there is the likelihood of an increase in discomfort and possibility of 

heat related illness (such as heat exhaustion, heat cramps, and heat stroke). There is also the possibility of increased 

evaporation which in conjunction with the decrease in rainfall can result in water shortage. This does not only negatively affect 

the community’s water supply but can reduce the crop yields and affect livestock (agriculture) resulting in compromised food 

security. 

 

3.2.9.2 Rainfall, Water Stress, Sea Level Rise, and Extreme Events 

As discussed in Section 3.1.5, the decrease in rainfall can result in the following effects: 

• Reduced water supply of reduced water quality; and,  

• A negative impact on food security. 

 

The rise in sea level will likely be gradual which will have a major effect on the communities along the coastline in the region, 

especially those located in low lying areas in the near- and far-future; the likely major negative effect associated with sea level 

rise would be the change in tides and storm events.  

 

The impact of intense rainfall events on the local communities cannot be ruled out, where the frequency of these event could 

increase from the long-term baseline. These events could affect road access due to flooding, physical damage to public and 

private infrastructure through flooding and high wind speeds. 
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4 AIR POLLUTION STATEMENT 

4.1 Ambient Air Quality Standards 

Namibia does not have ambient air quality standards and reference is usually made to international ambient air quality 

guidelines and standards. The guidelines published by the World Health Organisation (WHO) is widely referenced, including 

regional neighbours such as South Africa and Botswana who have air quality standards. 

 

The Atmospheric Pollution Prevention Ordinance (No. 11 of 1976) (APPO) deals with the following: 

 Part I : Appointment and powers of officers; 

Part II : Control of noxious or offensive gases; 

 Part III : Atmospheric pollution by smoke; 

 Part IV : Dust control; 

 Part V : Pollution of the atmosphere by gases emitted by vehicles; 

 Part IV : General provisions; and 

 Schedule 2: Scheduled processes. 

 

APPO does not include any ambient air standards with which to comply, but opacity guidelines for smoke are provided under 

Part III. It is implied that the Director  provides air quality guidelines for consideration during the issuing of Registration 

Certificates, where Registration Certificates may be issued for “Scheduled Processes” which are processes resulting in 

noxious or offensive gases and typically pertain to point source emissions. An Environmental Clearance Certificate is required 

for activity entailing any of the 60 scheduled processes as referred to in Annexure 2 of APPO. Also, APPO defines a range of 

pollutants as noxious and offensive gases, but without the establishment of ambient air quality standards or emission limits. 

Executive Committee may declare any area a controlled area for the purpose of this Ordinance by notice in the Official Gazette. 

Any scheduled process carried out in a controlled area must have a current registration certificate (as per Annexure 2 

Scheduled Processes) authorising that person to carry on that process in or on that premises. 

 

The published Public and Environmental Health Act 1 of 2015 provides “a framework for a structured uniform public and 

environmental health system in Namibia; and to provide for incidental matters”. The act identifies health nuisances, such as 

chimneys sending out smoke in quantities that can be offensive, injurious, or dangerous to health and liable to be dealt with. 

 

Air Quality Guidelines (AQGs) were originally published by the WHO in 1987 and revised several occasions since then. Since 

the completion of the second edition of the AQGs for Europe in 1997 (which included new research from low-and middle-

income countries where air pollution levels are at their highest) the WHO reviewed the AQGs as documented in the ‘Air Quality 

Guidelines – Global Update 2005’ in the form of revised guideline values for selected criteria air pollutants, which are applicable 

across all WHO regions (WHO, 2005). Since WHO’s last 2005 global update, there has been a marked increase of evidence 

that shows how air pollution affects different aspects of health. For that reason, and after a systematic review of the 

accumulated evidence, WHO has adjusted almost all the AQGs levels downwards, warning that exceeding the new air quality 

guideline levels is associated with significant risks to health (WHO, 2021). Across nearly all pollutants, the new recommended 

limits for concentrations and exposures are lower than the previous guidelines. The 2021 update reflects far-reaching evidence 

that shows how air pollution affects many aspects of health, even at low levels. 

 

Given that air pollution levels in developing countries frequently far exceed the recommended WHO AQGs, interim target (IT) 

levels were included in the update. These are in excess of the WHO AQGs themselves, to promote steady progress towards 

meeting the WHO AQGs (WHO, 2005). Air quality guidelines and standards are normally given for specific averaging periods. 

These averaging periods refer to the timespan over which the air concentration of the pollutant was monitored (predicted or 
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measured) at a location. Generally, three averaging periods are applicable, namely 1-hour average, 24-hour average, and 

annual average.  Some pollutants also have 8-hour averaging criteria. The WHO guidelines are summarised in Table 4-1. 

There are two to four interim targets depending on the pollutant, starting at WHO interim target-1 (IT-1) as the most lenient 

and IT-2, IT-3 and IT-4 as more stringent targets before reaching the AQGs. A comparison of the AQGs is also made with the 

South African air quality standards (next section).  These standards, for instance, are in line with IT-1 for sulfur dioxide (SO2) 

and IT-3 targets for particulate matter less than 10 and 2.5 µ m in aerodynamic diameter (PM10 and PM2.5)13. It should be noted 

that the WHO recommends a frequency not exceeding the guideline for 1% per year (4 days per year) for 24-hour average 

PM10 and PM2.5 concentrations. In the absence of interim targets, reference is made to the AQG value.  

 

Table 4-1: Air quality guidelines (WHO) and standards for specific criteria pollutants 

Pollutant Averaging Period WHO Guideline Value 2021 (µg/m³) 

Sulfur Dioxide (SO2) 1-year 

24-hour 

 

 

1-hour 

10-minute 

- 

125 (IT1) 

50 (IT2) (a) 

40 (guideline) 

- 

500 (guideline) 

Nitrogen Dioxide (NO2) 1-year 

 

 

 

24-hour 

 

 

1-hour 

40 (IT1) 

30 (IT2) 

20 (IT3) 

10 (guideline) 

120 (IT1) 

50 (IT2) 

25 (guideline) 

200 (guideline) 

Particulate Matter (PM10)  1-year 

 

 

 

 

24-hour 

70 (IT1) 

50 (IT2) 

30 (IT3) 

20 (IT4) 

15 (guideline) 

150 (IT1) 

100 (IT2) 

75 (IT3) 

50 (IT4) 

45 (guideline) 

Particulate Matter (PM2.5) 1-year 

 

 

 

 

35 (IT1) 

25 (IT2) 

15 (IT3) 

10 (IT4) 

5 (guideline) 

 
13 Outdoor air pollution particulate matter has conveniently been divided into two classes based on their size: 
PM10 - thoracic particulate matter, with a mean aerodynamic diameter of 10 µm, is a fraction of inhalable coarse particulate matter that can 
penetrate the head airways and enter the airways of the lung and deposit efficiently along the airways. 
PM2.5 - respirable particulate fraction is that fraction of inhaled airborne particles that can penetrate beyond the terminal bronchioles into the 
gas-exchange region of the lungs, and it consists of particles with a mean aerodynamic diameter less than 2.5 µ m. 
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Pollutant Averaging Period WHO Guideline Value 2021 (µg/m³) 

24-hour 75 (IT1) 

50 (IT2) 

37.5 (IT3) 

25 (IT4) 

15 (guideline) 

Notes:  

(a) Intermediate goal based on controlling motor vehicle emissions; industrial emissions and/or emissions from power production. 
This would be a reasonable and feasible goal to be achieved within a few years for some developing countries and lead to 
significant health improvement.  

 

4.2 Quantification of Air Pollutant Emissions 

4.2.1 Methodology 

The quantification of air pollutant emissions (i.e. contributing to the local air quality) from the Project include the following the 

following pollutants: 

 

• Carbon monoxide (CO) 

• Oxides of nitrogen (NOx), which includes both nitrogen dioxide (NO2) and nitric oxide (NO) 

• Sulfur dioxide (SO2) 

• Non-methane Volatile organic compounds (NMVOCs) 

• Particulate matter (PM) 

 

In the absence of actual emission rates from the various activities of the proposed Project, emission rates were based on the 

method of emission factors, similar to the quantification of GHG emissions: 

 

�� =  �� ����� � 

where 

�� = mass flow rate for pollutant i [kg/s] 

�� ����  = fuel or flare mass flow rate [kg/s] 

� � = emission factor for pollutant i 

 

The emission factors adopted in the current inventory were obtained from the International Association of Oil and Gas 

Producers (IOGP) Methods for Estimating Atmospheric Emissions from E&P Operations 1994 and the European Monitoring 

and Evaluation Programme (EMEP)/European Environment Agency (EEA) Emission Factor Guidebook 2019.   

 

4.2.2 Mobile and Non-Mobile Fuel Combustion  

Emissions of NOx, SO2, CO, NMVOCs and PM for the drill rig were quantified by employing the emission factors that were 

developed by the IOGP (Table 4.5 Tier 2 Estimation: Draft Emission Factors for Diesel Combustion) and the EMEP/EEA 

Emission Factor Guidebook 2019 (Table 3-19 Tier 2 emission factors for source category 1.A.1.a Reciprocating Engines using 

Gas Oil).  The original EMEP/EEA emission factors assume 0.1% (by mass) sulfur and the emission factor was adjusted for 

0.5%. These emission factors are summarised in Table 4-2. 
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The emission factors for the support vessels were obtained from the IOGP emission factor database (Table 4.11 Tier 3 

Estimation: Draft Emission Factors for Transportation Fuel Combustion – Sea Transport) and the EMEP/EEA Emission Factor 

Guidebook 2019 (Category 1.A.5.b Other, mobile (including military, land based and recreational boats)).  These emission 

factors are summarised in Table 4-3. 

 

The emission factors for the helicopter operation were obtained from IOGP (Table 4.11 Tier 3 Estimation: Draft Emission 

Factors for Transportation Fuel Combustion – Air Transport) and the EMEP/EEA Emission Factor Guidebook 2019 (Category 

1.A.3.a Aviation Table 3.11 Average of (i) Germany LTO Cycle, (ii) Netherlands Average and (iii) Switzerland LTO Cycle for 

helicopters).  These emission factors are summarised in Table 4-4. 

 

Table 4-2: Emission factors for combustion of fuel in drill unit 

Pollutant 

Emission Factor [g/kg] 

IOGP Emission Factors (a) 

EMEP/EEA Emission Factors 1.A.1 (b) and 1.B.2.c (d) 

Mean 
95% confidence interval 

Lower Lower 

NOx 70 42.3(b) 22.5 62.2 

CO 19 5.4(b) 1.4 10.4 

NMVOC 1.9 1.7(b) 0.8 2.5 

SO2 I 8 10.3 1.0 104.8 

PM - 1.3I 0.6 2.5 

Notes: 

(a) From IOGP (Table 4.5 Tier 2 Estimation: Draft Emission Factors for Diesel Combustion, page 24) (IOGP, 1994) 

(b) From EEA (Table 3-19 Tier 2 emission factors for source category 1.A.1.a Reciprocating Engines using Gas Oil (EEA, 2019) 

with S=0.5% with Calorific Value of 44.9 MJ/kg for MFO  from DEA Technical Guideline TG-2016.1 Table A1 (DEA, 2017) 

(c) EEA emission factor assumed 0.1% S.  Adjusted for 0.5%. 

(d) PM from EEA Table 3-1 Tier 1 emission factors for source category 1.B.2.c Venting and flaring, Well Testing 

 

Table 4-3: Emission factors for combustion of fuel in support vessels 

Pollutant 
Emission Factor [g/kg] 

IOGP Emission Factors (a) EMEP/EEA Emission Factors 1.A.5.b (b) 

NOx 59 78.5(b) 

CO 8.0 7.4(b) 

NMVOC 2.4 1.7(b) 

SO2 I 10.0 10.0 

PM - 1.5 

Notes: 

(a) From IOGP (Table 4.11 Tier 3 Estimation: Draft Emission Factors for Transportation Fuel Combustion – Sea Transport, 

page 30) (IOGP, 1994) 

(b) EMEP/EEA Emission factors: Table 1.A.5.b Other, mobile (including military, land based and recreational boats) accessed 

online 

(c) EMEP/EEA emission factor is 20S, where S=0.5 for 0.5% sulfur assumed in marine fuel oil. 
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Table 4-4: Emission factors for combustion of fuel in helicopter 

Pollutant 
Emission Factor [g/kg] 

IOGP Emission Factors (a) EMEP/EEA Emission Factors 1.A.3.a (b) 

NOx 59 66.4(b) 

CO 8.0 9.7(b) 

NMVOC 2.4 5.8(b) 

SO2 I 1.0 1.0 

PM - - 

Notes: 

(a) IOGP-Table 4.11 Tier 3 Estimation: Draft Emission Factors for Transportation Fuel Combustion – Air Transport (IOGP, 

1994) 

(b) EMEP/EEA Emission factors: Category 1.A.3.a – Aviation Table 3.11 Average of (i) Germany LTO Cycle, (ii) Netherlands 

Average and (iii) Switzerland LTO Cycle for helicopters 

(c) EMEP/EEA emission factor is 20S, where S=0.05 for 0.05% sulfur assumed in kerosene. 

 

4.2.3 Oil Flaring and Fugitive Emissions 

Emissions of NOx, SO2, CO, NMVOCs and PM were quantified by employing the emission factors that were developed by the 

EEA Emission Factor Guidebook 2019 (Category 1.B.2.c Venting and Flaring – Table 3-3 Tier 2 emission factors for source 

category 1.B.2.c Venting and flaring).  These emission factors are summarised in Table 4-5. Also included in the table are the 

IOGP emission factors for gas flaring. The IOGP emission factors for flaring adopted 98% combustion efficiency and sulfur 

content of 0.5%. The unburnt 2% is included in the NMVOC emission factor. The flare flow rate was based on the maximum 

estimated release of 5 000 bopd for two days flowing. 
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Table 4-5: Emission factors for combustion products from flaring during well testing  

Pollutant 

Emission Factor [g/kg] 

IOGP Emission 

Factor (a) 

EMEP/EEA Emission Factors 1.B.2.c (b) 

Mean 
95% confidence interval 

Lower Lower 

NOx 68.6 3.7 1 10 

CO 18.6 18 6 50 

NMVOC 21.9 3.3 1.1 9.9 

SO2 (c) 20S = 10 20S = 10 Based on mass balance 

PM - 2.4(d) 0.26 26 

Notes: 

(a) From IOGP (Table 4.5 Tier 2 Estimation: Draft Emission Factors for Diesel Combustion, page 24) (IOGP, 1994), applying 

98% efficiency as per gas flaring methodology, Table 4.6 on page 25 

(b) From EEA (Table 3-3 Tier 2 emission factors for source category 1.B.2.c Venting and flaring, Well testing (EEA, 2019).  . 

(c) S=sulfur percentage in %, with S=0.5% 

(d) PM from EEA Table 3-1 Tier 1 emission factors for source category 1.B.2.c Venting and flaring, Well Testing. 

 

The fugitive NMVOC emission factor (1.B2.a.iii.1) for offshore exploration facilities producing oil only is 0.4 g/kg (95% 

confidence interval: 0.0455 g/kg and 6.4g/kg) (Table 3-4 Tier 2 emission factors for source category 1.B.2.a.i Exploration, 

production, transport, Offshore facilities, EMEP/EEA air pollutant emission inventory guidebook 2019). 

 

4.3 Pollutant Emission Inventory 

The total amount of air pollutants per appraisal well, depending on the emission factor reference, are provided in Table 4-6 

and Table 4 7.  Considering the EMEP/EEA emission factors, the drilling unit constitutes approximately 13% to 31% of the 

emissions (depending on the pollutant) with flaring approximately 5% to 69% (depending on the pollutant). Vessels (and 

helicopter, albeit a minor fraction) contribute about 17% to 57% (depending on the pollutant) of the total emissions.  

 

Table 4-6: Summary of pollutant emissions for a single successful appraisal well with tests (EMEP/EEA 

Emission Factors) 

Source Group 
Pollutant Emission [tonne] {EMEP/EEA Emission Factors} 

NOx (a) CO NMVOC SO2 PM 

Drilling Unit  194.43 39% 24.77 13% 7.66 17% 47.58 31% 5.80 20% 

Vessel Exhausts  275 55% 26 14% 10 22% 35 23% 5 18% 

Helicopter Transport 0.99 0% 6.77 4% 0.59 1% 0.10 0% 0.00 0% 

Oil Flaring 26.59 5% 129.35 69% 25.86 59% 71.86 47% 18.10 62% 

Fugitive Emissions -  - - - 0.0004 0% -  -  - - 

Total 496.76 100% 186.80 100% 43.91 100% 154.54 100% 29.15 100% 

Notes: 

(a) NOx emissions consist of nitric oxide (NO) and nitrogen dioxide (NO2). Although it is expected that most of the emissions 

may be in the NO form (80%-95%), this compound is rapidly converted in the atmosphere into the much more toxic NO2. 

 

 



 

Climate Change and Air Emissions Impact Assessment for Proposed Exploration and Appraisal Well Drilling in Block 2912 Off the 
South Coast of Namibia 

Report No.: 22SLR13 Rev 0 43 

 

Table 4-7: Summary of pollutant emissions for a single successful appraisal well with test (IOGP Emission 

Factors) 

Source Group 
Pollutant Emission [tonne] {IOGP Emission Factors} 

NOx CO NMVOC SO2 PM 

Drilling Unit  336.00 45% 91.20 45% 0.00 0% 0.00 0% (b) 

Vessel Exhausts 207 28% 28 14% 9 4% 28 32% (b) 

Helicopter Transport 1.28 0% 1 0% 2.14 1% 0.00 0% (b) 

Oil Flaring 196.63 27% 84.92 41% 204.92 95% 58.70 68% (b) 

Total 740.40 100% 204.65 100% 216.25 100% 86.53 100% (b) 

Notes: 

(a) NOx emissions consist of nitric oxide (NO) and nitrogen dioxide (NO2). Although it is expected that most of the emissions 

may be in the NO form (80%-95%), this compound is rapidly converted in the atmosphere into the much more toxic NO2 

(b) From OGP no emission factors for particulate matter 

Since the proposed operations would be far removed offshore (approximately 290 km from the coast at its closest point), their 

contribution of air pollution along the coastline is expected to be very low considering the dilution effect due to atmospheric 

dispersion of the air emissions. Furthermore, the most frequent wind direction in the vicinity of Block 2912 is from the southeast 

and south-southeast (Figure 4-1), i.e., away from the continent (PRDW 2019).  The strongest winds occur in summer 

(November to April) with virtually all coming from the southeast and south-southeast. Although more frequent winds occur 

from the western sector during winter, these are significantly less prevalent than from the southeast, as shown in the figure.  

 

Figure 4-1: Seasonal wind roses based on conditions in the vicinity of Block 2912 (14°E, 28°S) (PRDW 2019) 
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5 IMPACT ASSESSMENT AND MITIGATION MEASURES  

5.1 Impacts of GHG Emissions and Climate Change Aspects 

Potential Impact Description 

Some of the gaseous pollutants released from the project vessels, helicopters and during the well tests could contribute to 

global GHG emissions. The release of GHG includes mainly CO2, CH4 and N2O.  GHGs are those gaseous constituents of 

the atmosphere, both natural and anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum 

of thermal infrared radiation emitted by the Earth’s surface, the atmosphere itself, and by clouds. This property causes the 

greenhouse effect.  Water vapour (H2O), CO2, N2O, CH4 and ozone (O3) are the primary GHG in the Earth’s atmosphere.  The 

effect of climate change is related to changing atmospheric GHG concentrations, increased temperatures, changing weather 

patterns and sea level rise (indirect negative impact). 

Note: The outcome of the proposed exploration activities will determine the nature and extent of any potential future production 

activities, which will need to be subject to the requisite environmental assessment and authorisation under a separate process. 

Thus, the GHG emissions associated with potential future production activities are not considered in this report.  

Sensitivity of Receptors 

GHG emissions impact globally and not directly impacting on the closest receptors that are located approximately 290 km 

from the coast at its closest point. A rise in sea level will have a major effect on the communities along the coastline in the 

region, especially those located in low lying areas in the near- and far-future; the likely major negative effect associated with 

sea level rise would be the change in tides and storm events. The project contribution to global GHG emissions is difficult to 

evaluate, but the sensitivity on receptors is considered as medium at this scale.   

Impact Magnitude (or Consequence) 

The calculated CO2-eq emissions from a single appraisal drilling and well testing campaign (2 DST) is summarised in  

Table 3-8, Albeit not always the case, the total per successful appraisal well with well tests is 54 872 tonnes (54.872 kT) and 

therefore for a maximum 10 successful wells with tests, the total GHG emission for the Project would be 548.72 kT as a worst 

case.  The drilling unit constitutes approximately 29% of the GHG emissions, with flaring approximately 49% (assuming 95% 

efficiency). Vessels and helicopter contribute about 22% of the total GHG emissions. For comparison purposes, the Namibian 

National GHG Inventory for 2015 reported a total GHG emission of 21 554 kT CO₂-eq. The current Project would be 

categorised in the Energy sector for both the global GHG inventory and for the national GHG inventory for Namibia.  The 

Energy sector estimate for 2015 in the Namibian National Inventory is 3 541 kT CO2-eq, which is a contribution of 16.8% of 

the total GHG emissions. The Project therefore has an anticipated contribution of 1.4% (single well with 1 test) of the Namibian 

Energy sector. The context within which reporting requirements were developed to describe and assess environmental 

impacts, have yet to be applied to GHG emissions. The fundamental concept of AR5 (IPCC 2014) is that all projects create 

GHG emissions that contribute to climate change.  Furthermore, that climate change has the potential to lead to significant 

environmental effects and that there is a GHG emission budget that defines a level of dangerous climate change whereby any 

GHG emission within that budget can be considered as significant. In the absence of any significance criteria or a defined 

threshold, it might be considered that all GHG emissions are significant. However, some guidance on establishing a threshold 

is provided below. 

 

As part of the process to determine if a full GHG analysis and mitigate programme is required in the Sacramento Metropolitan 

Air Quality Management District, an Initial Study is implemented to determine if a project may have a significant effect on the 

environment. As such a threshold of 1.1 kT CO2-eq (project construction phase) and 10 kT CO2-eq (operational phase) for 



 

Climate Change and Air Emissions Impact Assessment for Proposed Exploration and Appraisal Well Drilling in Block 2912 Off the 
South Coast of Namibia 

Report No.: 22SLR13 Rev 0 45 

 

stationary source projects per year is applied to new projects (SMAQMD 2014). These thresholds were based on capturing 

90% of the development projects across the state, ensuring that small projects, which generally have low emission levels, and 

would generally not be considered significant. As an alternative method of measure, a GHG threshold may be based on the 

classification of projects by the European Bank for Reconstruction and Development (EBRD), in which projects contributing 

more than 25 kT CO2-eq per year to have significant GHG emissions14 (EBRD 2019). This is in line with the International 

Finance Corporation (IFC 2012). Section 8 of the IFC Performance Standards on Environmental and Social Sustainability: 

“For projects that are expected to or currently produce more than 25 000 tonnes of CO2-equivalent annually the client will 

quantify direct emissions from the facilities owned or controlled within the physical project boundary, as well as indirect 

emissions associated with the off-site production of energy used by the project. Quantification of GHG emissions will be 

conducted by the client annually in accordance with internationally recognised methodologies and good practice”. In terms of 

the Equator Principles, a developer that is seeking funding from a financial institution that subscribes to the Equator Principles 

is required to publicly report on its combined Scope 1 and Scope 2 GHG emissions if it exceeds 100 kT CO2e annually, for 

the operational phase of the Project, during the life of the loan (Equator Principles, 2013). The Equator Principles also 

encourage clients to report publicly on projects emitting over 25 kT CO2e, in line with the IFC Performance Standards (Equator 

Principles, 2013). As a further example, the South African Declaration of Greenhouse Gases as Priority Pollutants 

(Government Gazette 40966 of 21 July 2017) define production processes in Annexure A of the Declaration with the 

requirement to submit a Pollution Prevention Plan (PPP) to the Minister for approval with GHG in excess of 100 kT CO2-eq. 

 

Although the Project includes up to 10 exploration and appraisal wells over its lifetime, only 2 wells (maximum 3) would be 

drilled per year since it takes up to 4 months to complete an exploration well. The combined GHG emissions per annum is 

therefore most likely 110 kT CO2-eq (or a maximum of 165 kT CO2-eq for 3 wells), which is of the same order, albeit slightly 

above the thresholds discussed above, and therefore considered to have a medium intensity. Given that the impact is of 

international extent, but of short duration the magnitude is medium (see Table 5-1). 

 

Since the project exploration activities are of a temporary nature and expected to be completed in the near future, physical 

risks of climate change and changes in meteorological parameters are not expected to have a significant impact on the project 

itself or onshore community. Thus, the financial risks associated with project climate change adaptation risks are considered 

to be a non-issue.  

 

Impact Significance 

Based on the medium sensitivity of receptors and the medium magnitude, the potential impact of GHG emissions is 

considered to be of medium significance without mitigation for all activities (see Table 5-1).   

 

Identification of Mitigation Measures 

Climate change management includes both mitigation and adaptation.  The main aim of mitigation is to stabilise or reduce 

GHG concentrations as a result of anthropogenic activities, that is achievable by lessening emissions and/or enhancing sinks 

through human intervention.  The main means to minimise GHG emissions from the proposed project would be to lower fuel 

use (e.g., optimise vessel operations/logistics and ensuring the use of efficient equipment) and limit flaring. Refer to Section 

5.3 for recommended measures to reduce air emissions.  A carbon tax framework for Namibia has not been issued yet. 

 

 
14 As per the EBRD’s Environmental and Social Policy, projects leading to a relative emissions change (either increase or decrease) higher than 25 KT CO2-
eq annually are subject to mandatory GHG assessment. The EBRD approach is available at: https://www.ebrd.com/documents/admin/ebrd-protocol-for-
assessment-of-greenhouse-gas-emissions.pdf. 
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Residual Impact Assessment 

This potential impact cannot be eliminated as project vessels will generate emissions during operations and burning/flaring (if 

undertaken).  With the implementation of the mitigation measures, the intensity and magnitude of the air quality impact reduces 

to low.  Thus, the residual impact reduces to LOW significance (see Table 5-1). 

Additional Assessment Criteria  

The additional assessment criteria are summarised in Table 5-1.  The impact of GHG emissions and Climate Change is 

considered to be partially reversible.  Due to the implementation of the project controls, namely compliance with MARPOL 

73/78 standards, the mitigation potential is low and the loss of resource is low.   

Table 5-1: Impact of project contribution to GHG emissions and Climate Change 

Project Phase: Mobilisation, Operation and Decommissioning 

Type of Impact Indirect  

Nature of Impact Negative 

Sensitivity of Receptor MEDIUM 

 Pre-Mitigation Impact Residual Impact 

Magnitude (Consequence) MEDIUM LOW 

Intensity MEDIUM LOW 

Extent INTERNATIONAL INTERNATIONAL 

Duration SHORT TERM SHORT TERM 

Significance MEDIUM LOW 

Probability POSSIBLE POSSIBLE 

Confidence MEDIUM MEDIUM 

Reversibility  PARTIALLY REVERSIBLE PARTIALLY REVERSIBLE 

Loss of Resources LOW LOW 

Mitigation Potential - LOW 

Cumulative potential LIKELY LIKELY 

 

5.2 Air Emissions from Operation of Drill Unit, Vessels and Helicopters 

Source of Impact  

The project activities likely to emit pollutants to the atmosphere and affect air quality are:  

Exploration Phase Project phase Activity 

Drilling Mobilisation Transit of drilling unit and support vessels to drill site 

Operation Operation of drilling unit at the drill site and transit of support /supply vessels and helicopters between 

the drilling unit and port and airport, respectively 

Incineration of waste on the drilling unit/support vessels (a) 

Well (flow) testing / burning (b) 

Demobilisation Transit of drilling unit and support vessels from drill site 

Notes:  

(a) Incineration is not included in the list of activities assessed in this report 

(b) Well testing and oil burning does not fall under the vessel operation, but under drilling operations.  All emissions are considered and 

assessed cumulatively in this section. 
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Emissions from these activities will include: 

• The principal sources of emissions to air will be exhaust gas emissions produced by the combustion of fuel (project 

vessels – including drill unit - and helicopter).  As with any combustion engine powered by fossil fuels, GHGs as well 

as emissions of pollutants as sulfur oxides (SOx), NOx, CO2, CO, VOCs and unburned hydrocarbons (emitted as 

particle agglomerates) are likely to be generated by power generation and the propulsion system of the vessels. 

• Well or flow testing may be undertaken to determine the economic potential of a discovery before the well is either 

abandoned or suspended.  One test may be undertaken per exploration well and up to two tests for an appraisal 

well should a resource be discovered, and flow information required.   

 

5.3 Impacts on Air Quality  

Potential Impact Description 

The release of combustion products, principally gases including SOx, NOx, CO, and VOCs, together with lesser quantities of 

particulate matter (PM10/PM2.5) from the project vessels, helicopters and well test have the potential to cause reductions in 

local air quality close to the emissions source (direct negative impact), which in turn could have effects on health (e.g. 

respiratory effects), ozone layer, acidification of air and water, etc (indirect negative impact). 

 

Project Controls 

• TEEPNA will strive to comply with the requirements set out in MARPOL Annex VI Regulation 18 - Fuel Quality.   

• Project vessels will be supplied with MGO with less 0.5% sulfur (mass).   

• Project vessels will be operated and maintained to ensure the efficient consumption of fuel in completion of the 

required activities.  

• TEEPNA will comply with the relevant MARPOL specifications for incineration at sea, in the event that an incinerator 

is used.  Projects vessels will also use well maintained, certified incinerators to optimise the combustion of waste to 

minimise emissions.   

• TEEPNA will also comply with industry good practices with regards to waste management, including: 

o Waste management will follow key principles: Avoidance of Waste Generation, adopting the Waste 

Management Hierarchy (reduce, reuse, recycle, recover, residue disposal), and use of Best Available 

Technology (BAT). 

o An inventory will be established of all the potential waste generated, clarifying its classification (hazardous, 

non-hazardous or inert) and quantity, as well as identifying the adequate treatment and disposal methods. 

 

Sensitivity of Receptors 

Emissions from activities described above would primarily take place within the area of interest and along the route taken by 

the supply vessels and helicopter (Lüderitz).   

 

The licence area is located more than 290 km offshore and therefore removed from any sensitive receptors (e.g. settlements, 

bird or seal colonies, etc.).  The atmosphere has the capacity to disperse relatively minor emissions without detectable 

alteration in local air quality and such emissions are unlikely to have a direct effect on any receptor or other activity, other than 

the project vessels themselves.  The sensitivity of offshore marine fauna and coastal receptors to changes in air quality is 

considered medium. 
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Impact Magnitude (or Consequence) 

The release of pollutants to the atmosphere from proposed activities may cause a short-term reduction in local air quality. The 

emission levels of the project vessels (excluding burning) are comparable to those produced by commercial vessels sailing 

through the licence area. The calculated emissions from a single appraisal drilling and well testing campaign (1 DST) is 

summarised in Table 4-6.  Considering the EMEP/EEA emission factors, the drilling unit constitutes approximately 13% to 

31% of the emissions (depending on the pollutant) with flaring approximately 5% to 69% (depending on the pollutant). Vessels 

(and helicopter, albeit a minor fraction) contribute about 17% to 57% (depending on the pollutant) of the total emissions. Since 

the proposed operations would be far removed offshore (approximately 290 km from the coast at its closest point) 

and the prevailing winds are from the southeast/south-southeast, their contribution of air pollution along the 

coastline is expected to be very low considering the dilution effect due to atmospheric dispersion of the air 

emissions.   

 

The impact of the estimated operational emissions from the proposed project is considered to be regional (although localised 

at any one time in the case of the project vessels and helicopter), and of short-term duration15 and low intensity (moderate 

change, disturbance or discomfort caused to receptors from vessels and helicopter activities at Lüderitz).  Thus, the impact 

magnitude (or consequence) for air quality is, therefore, considered to be very low (see Table 5-2).  

 

Impact Significance 

Based on the medium sensitivity of receptors and the very low magnitude, the potential impact on the air quality is 

considered to be of very low significance without mitigation for all activities and all the onshore logistic base alternatives 

(see Table 5-2).   

 

Identification of Mitigation Measures 

In addition to compliance with MARPOL 73/78 Annex VI, the following measures will be implemented to reduce emissions at 

the source:  

No. Mitigation measure Classification 

1 Implement a maintenance plan to ensure all diesel motors and generators receive 

adequate maintenance to minimise soot and unburnt diesel released to the atmosphere 

and maximize the energy efficiency. 

Avoid/reduce at 

source 

2 Plan drilling operations efficiently. Optimise rig positioning, rig movement and the 

logistics (number of trips required to and from the onshore logistics base) in order to 

lower fuel consumption. 

Avoid/reduce at 

source 

3 Ensure no incineration of waste occurs within the port limits. Avoid 

4 The following pollution prevention and control measures are proposed for oil burning / 

flaring16: 

• Optimise well test programme to reduce burning as much as possible during the 

test 

• Commence with well testing during daylight hours, as far as possible.  There is 

better dispersion potential during the day, as well as to ensure good combustion 

conditions and no hydrocarbon ‘drop-out.’ 

Avoid/reduce at 

source 

 
15 Expected to take approximately four (exploration well) to five (appraisal well) months to complete the physical drilling and testing of each 
well (excluding mobilisation and demobilisation).   
16 Based on the International Finance Corporation’s (IFC) Environmental, Health and Safety Guidelines for offshore oil and gas development, 
April 2007. 
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No. Mitigation measure Classification 

• Use a high-efficiency burner for flaring to maximise combustion of the 

hydrocarbons in order to minimise emissions and hydrocarbon ‘drop-out’ during 

well testing. 

• Monitor burner (continuous) for any malfunctioning, interruption, etc. 

5 Monitoring and Reporting: 

- 

• Monitor the volume of fuel consumed and estimate associated air emissions from 

fuel combustion after completion of operations.  

• Align Project GHG reporting with national policy when these are established and 

come into effect.  

• Submit an annual Carbon Tax environmental levy when this becomes effective and 

after operations commence.   

Residual Impact Assessment 

This potential impact cannot be eliminated as project vessels will generate emissions during operations and burning/flaring (if 

undertaken).  With the implementation of the project controls, namely compliance with MARPOL 73/78 standards, the intensity 

of the air quality impact reduces to very low, but the residual impact remains of  VERY LOW significance (see Table 5-2). 

Additional Assessment Criteria  

Since air emissions will disperse rapidly and there is no potential for accumulation, the impact of air quality is considered to 

be reversible.   

 

Table 5-2: Impact of atmospheric pollutants on air quality 

Project Phase: Mobilisation, Operation and Decommissioning 

Type of Impact Direct and Indirect 

Nature of Impact Negative 

Sensitivity of Receptor MEDIUM 

 Pre-Mitigation Impact Residual Impact 

Magnitude (Consequence) VERY LOW VERY LOW 

Intensity LOW VERY LOW 

Extent REGIONAL REGIONAL 

Duration SHORT TERM SHORT TERM 

Significance VERY LOW VERY LOW 

Probability POSSIBLE POSSIBLE 

Confidence MEDIUM MEDIUM 

Reversibility  REVERSIBLE REVERSIBLE 

Loss of Resources LOW LOW 

Mitigation Potential - MEDIUM to LOW 

Cumulative potential POSSIBLE POSSIBLE 
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6 CONCLUSIONS 

6.1 Air Pollutant Emissions and Air Quality  

The total pollutant emissions per well are summarised in Table 4-6 using the EMEP/EEA emission factors and Table 4-7 using 

the IOGP emission factors, respectively.  Considering the EMEP/EEA emission factors, the drilling unit constitutes 

approximately 13% (CO), 17% (NMVOC), 20% (PM), 39% (NOx) and 31% (SO2) of the respective pollutant emissions with 

flaring approximately 69% (CO), 59% (NMVOC), 62% (PM), 5% (NOx) and 47% (SO2). Support vessels contribute 

approximately 14% (CO), 22% (NMVOC), 18% (PM), 55% (NOx) and 23% (SO2) of the respective pollutant emissions. 

Since the proposed operations would be far removed offshore (approximately 290 km from the coast at its closest point), their 

contribution of air pollution along the coastline is expected to be very low considering the dilution effect due to atmospheric 

dispersion of the air emissions. Furthermore, the most frequent wind direction in the vicinity of Block 2912 is from the southeast 

and south-southeast, i.e., away from the continent.  The strongest winds occur in summer (November to April) with virtually 

all coming from the southeast and south-southeast. Although more frequent winds occur from the western sector during winter, 

these are significantly less prevalent than from the southeast, as shown in the figure.  

 

The impact of the estimated operational emissions from the proposed project is considered to be regional (although localised 

at any one time in the case of the project vessels and helicopter), and of short-term duration (i.e. six months for vessels / 

drilling unit; 7 days for testing per well) and low intensity (moderate change, disturbance or discomfort caused to receptors) 

for all onshore logistic base alternatives.  Thus, the impact magnitude (or consequence) for air quality is, therefore, considered 

to be very low. Based on the medium sensitivity of receptors and the very low magnitude, the potential impact on the air 

quality is of very low significance without further mitigation.  Measures implemented for the reduction of GHG emissions 

would also assist in reducing non-GHG emissions. With the implementation of these mitigation measures, the intensity would 

reduce to very low with the residual impact remaining of very low significance (Table 5-2). 

 

6.2 GHG Emissions and Climate Change 

The assessment was based on Scope 1 GHG emissions for the proposed exploration well drilling and testing project in Block 

2912.  The calculated CO2-eq emissions from a single drilling and well testing campaign is summarised in Table 3-8. The total 

per well is 54.872 kT CO2-eq and therefore for  10 exploration and appraisal wells over its lifetime, the total GHG emission for 

the Project would be 548.72 kT CO2-eq. The drilling unit constitutes approximately 29% of the GHG emissions, with flaring 

approximately 39%. Vessels and helicopter contribute about 22% of the total GHG emissions. 

 

Based on the published 2015 National GHG annual Inventory for Namibia (Section 3.1.3), the maximum total CO2-eq 

emissions from the Project, assuming a maximum of 3 successful appraisal wells with tests per year, would 

contribute approximately 4.2% to the Namibian “energy” sector total of 3 940 kT CO2-eq and represent a contribution 

of 0.78% to the National GHG inventory total of 21 211 kT CO2-eq. Although the Project include 10 exploration and 

appraisal wells over its lifetime, only 2 wells (maximum 3) would be drilled per year since it takes up to 4 months to complete 

a well. The combined GHG emissions per annum is therefore most likely 110 kT CO2-eq (or a maximum of 165 kT CO2-eq for 

3 wells), which is of the same order, albeit slightly higher than the adopted GHG threshold of 100 kT CO2-eq for the project, 

and therefore considered to have a medium intensity. Given that the impact is of international extent, but of short duration 

the magnitude is medium (see Table 5-1). 
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Thus, with the implementation of the mitigation measures, the intensity and magnitude of the GHG impact reduces to low, 

with the residual impact reducing to low significance. 

 

The impact of climate change over the lifetime of the Project taking the robustness of the Project into account is not 

expected to have a significant impact on the Project.  Furthermore, since the Project is of a temporary nature and 

expected to be completed in the near future, changes in meteorological parameters are not expected to have a 

significant impact on the Project.   

 

6.3 Main mitigation and management measures 

The means to minimise GHG and air pollutant emissions from the Project would be achieved by 

• Implement a maintenance plan to ensure all diesel motors and generators receive adequate maintenance to 

minimise soot and unburnt diesel released to the atmosphere and maximize the energy efficiency. 

• Plan drilling operations efficiently. Optimise rig positioning, rig movement and the logistics (number of trips required 

to and from the onshore logistics base) in order to lower fuel consumption. 

• Ensure no incineration of waste occurs within the port limits. 

• The following pollution prevention and control measures are proposed for oil burning / flaring : 

o Optimise well test programme to reduce burning as much as possible during the test 

o Commence with well testing during daylight hours, as far as possible.  There is better dispersion potential 

during the day, as well as to ensure good combustion conditions and no hydrocarbon ‘drop-out.’  

o Use a high-efficiency burner for flaring to maximise combustion of the hydrocarbons in order to minimise 

emissions and hydrocarbon ‘drop-out’ during well testing. 

o Monitor burner (continuous) for any malfunctioning, interruption, etc. 

• Monitoring and Reporting 

o Monitor the volume of fuel consumed and estimate associated air emissions from fuel combustion after 

completion of operations.  

o Align Project GHG reporting with national policy when these are established and come into effect.  

o Submit an annual Carbon Tax environmental levy when this becomes effective and after operations 

commence.  
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8 APPENDIX: CURRICULUM VITAE: DR L W BURGER 

CURRICULUM VITAE LUCIAN BURGER 

Name of Staff Lucian Burger 

Name of Firm Airshed Planning Professionals (Pty) Ltd 

Position Director and Principal Consultant 

Profession Chemical Engineer/Air Quality and Process Risk Specialist 

Date of Birth 24 May 1960 

Years with Firm 32 years 

Nationalities South African 

MEMBERSHIP OF PROFESSIONAL SOCIETIES 

• Registered with the Engineering Council of South Africa (ECSA) as a Professional Engineer (Registration No. 

20170291) 

• Fellow of the South African Institute of Chemical Engineers (FSAIChE) (Fellow: No. 4533) 

• Associate Fellow of the Institute of Chemical Engineers (AFIChemE) (Fellow: No. 99963108) 

• Member of National Association of Clean Air (NACA) 

• Accredited Inspectorate Authority (AIA) for completion of risk assessments as partial fulfilment of Major Hazard 

Installation Regulations (SANAS No. MHI0013 and Department of Labour No. MHI0005) (2005 - 2008) 

MEMBERSHIP OF WORKING COMMITTEES 

• SANAS Risk Assessment Specialist Technical Committee (2003 - 2010) 

• Member of the Technical Committee on Air Quality Standards Setting (2002 - 2003) 

• SABS Air Quality Standards Specialist Technical Committee (Chairman of Working Group 1) 

• Department of Environmental Affairs Sulphur Dioxide Emission Limits Panel of Experts (2019 - 2021) 

• Climate Change Projections for Nuclear Power Station Development (2020-2021) 

KEY EXPERIENCE 

• Air Pollution Dispersion Modelling (execution and development of mathematical models) 

• Development of Criteria Air Pollution and Greenhouse Gas Inventories (Mining and Ore Handling, Metal Recovery, 

Chemical Industry, Petrochemical Industry, Power Generation, Pulp and Paper, Waste Disposal (landfills, 

incineration, pyrolysis) and Recycling, Transport [motor vehicles, aircraft, ships]) 

• Air Quality Management Programmes 

• Micrometeorology in its application to atmospheric dispersion modelling and engineering design bases 

• Climate Change Statements 

• Ambient Air Monitoring 

• Loss of Containment Simulations and Consequence Modelling (Fires, Explosions, Toxic Clouds - execution and 

development of models) 

• Process Failure Rate Analysis 

• Quantitative Process Risk Assessment 

• Nuclear Site Safety Report Analysis – Meteorology and Dispersion Modelling 

• Chemical Engineering 

• Formulation of National Strategies 

• Project Management 
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RELEVANT EXPERIENCE 

Policy, Strategic Planning and Air Quality Management: 

• Sulfur Dioxide (SO2) Expert Panel Member (2019-2021) which was established to advise the Minister for the 

Department of Environment, Forestry and Fisheries (DEFF) and the affected companies in identifying and 

implementing mechanisms, technologies, technical and/or regulatory tools or action plans that would assist in 

addressing SO2 compliance challenges. 

• Co-author of Air Quality Section in Fuggle & Rabie’s Environmental Management in South Africa (2nd edition [2011] 

ISBN No. 978-0-7021-8134-4 (2011) and 3rd edition [2018] ISBN No. 9781485126102, Juta). The book sheds light 

on the legal frameworks in regional and international environmental law, administrative law and the National 

Environmental Management Act (NEMA). 

• Development of Guidelines for Thermal Treatment of Wastewater Sludge – Development of the position paper and 

subsequent guidelines on the air emissions impact from thermal treatment options of wastewater sludge.  The Water 

Research Commission published the complete set of guidelines in 2009 [Herselman JE; Burger LW; Moodley P 

(2009) Guidelines for the utilisation and disposal of wastewater sludge Volume 5 of 5: Requirements for thermal 

sludge management practices and for commercial products containing sludge, ISBN No: 978-1-77005-711-1]. 

• Site selection for South Africa’s Nuclear Installations.  Specialist (climatology, micro-meteorology and atmospheric 

dispersion modelling) with the Nuclear Site Safety Team appointed by Eskom for the period 2007 to 2021. 

• Dispersion modelling regulations – Group Chairman of the Dispersion Modelling Working Group for standardizing 

and setting requirements for the use of dispersion models for regulatory purposes, in conjunction with the South 

African Department of Environmental Affairs.  Published in 2014 (National Environmental Management: Air Quality 

Act, 2004 (Act No. 39 of 2004) Regulation No. R 533, Government Gazette 37804). 

• Review and Implementation of the new Air Emission License (National Environmental Management Air Quality Act) 

role out programme (2006-2008).  This included the development of the framework, technical workshops with 

industry and training of local authorities.  The tasks were divided between principal consultants within Airshed 

Planning Professionals.  Lucian Burger was responsible for the Power Generation and Pulp & Paper sectors. 

• List of Activities, Setting of Minimum Emission Standards. Served as technical advisor to the Department of 

Environmental Affairs for the development of air pollution emission rates for all major stationary industrial activities.  

Original published in 2010 (Government Gazette 33064) 

• As chairman of Working Group 1, Lucian Burger was involved in the development of the South African Air Quality 

Standards Framework (SANS 69) and the Air Quality Standards for Criteria Pollutants (SANS 1929), in conjunction 

with the South African Bureau of Standards (SABS). 

• Low Smoke Fuels Standards- Served on the Technical Committee on the Low Smoke Fuels Standards Development 

Committee administered by the Department of Minerals and Energy (1998-2003). 

• Mercury emission limits - The South African Regulations for Mercury Waste Disposal was drafted in 2001.  These 

regulations were completed together with Infotox (Pty) Ltd, specialists in toxicology. 

• Air Quality Management for Sustainable Development Planning 

o Gauteng Pollution Buffer Zones Guideline – Gauteng Department of Agriculture and Rural Development 

(GDARD) commissioned the development of buffer zone guidelines in 2002, which was reviewed in 2006 

and 2017, respectively.  The guideline was developed to ensure that pollution buffer areas are created 

between the pollution sources and the nearest human settlements.  The guideline includes air, noise, 

water and land-based pollution, as well as risks associated with nuclear facilities.  Dr Burger provided 

recommended buffer zones for different industry categories defined by size and industry type, as well as 

sewerage treatment works, landfill sites, mine dumps and slimes dams, and ash dumps. 

o Coega Industrial Development Zone (IDZ) - An air pollution management strategy was developed in 1997 

for the Coega IDZ.  Air quality guidelines were developed and a method of determining emissions for 

potential developers.  The objective was to allow equal opportunity for development without exceeding 
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unacceptable air pollution levels. Developed an air-shed air quality management model for application at 

Coega in 1999.  The model was developed in-house so as to assist the Coega Development Corporation 

in the proactive allocation of emission limits to prospective investors in the IDZ.  The purpose being to 

maximise development opportunities whilst ensuring the maintenance of good air quality in the long-term. 

o Saldanha IDZ – Part of an integrated team of specialists appointed by Wesgro that developed the 

proposed development and management strategies for the IDZ.  Air quality guidelines were developed 

and a method of determining emissions for potential developers.  The investigation included the 

establishment of the current air emissions and air quality impacts (baseline) with the objective to further 

development in the IDZ and to allow equal opportunity for development without exceeding unacceptable 

air pollution levels.  

• Air Quality Baseline Assessments for the Development of Air Quality Management Plans 

o National Economic Development and Labour Council (NEDLAC) 'Dirty Fuels Project' - The project 

undertaken for NEDLAC comprised the development of emissions inventories for several major 

conurbations across South Africa, the prediction of resultant air pollutant concentrations and the 

quantification and costing of health risks due to inhalation exposures.  The study enabled the identification 

and quantification of various implementation plans to reduce air pollution on a nationwide scale, whilst 

focussing on energy generated air pollution sources.  The project included a detailed cost-benefit analysis.  

Project was completed in 2004. 

o Vaal Triangle Airshed Priority Area Air Quality Management Plan– Served as technical advisor to the 

Department of Environmental Affairs for the development of South Africa’s first Air Pollution Priority Area 

Air Quality Management Plan.  This included the establishment of a comprehensive air pollution emissions 

inventory, atmospheric dispersion modelling, focusing on impact area “hotspots” and quantifying emission 

reduction strategies.  The management plan was published in the Government Regulation Gazette No. 

32263 on 28 May 2009, Viol. 57 No. 9090 (Part1 and 2) 

o Cape Town - An air quality situation assessment was undertaken on behalf of the City of Cape Town in 

2002 in support of their plans for the development of an air quality management plan for the City. 

o Johannesburg - An air quality baseline assessment was undertaken, and an air quality management plan 

compiled for Johannesburg on behalf of the City.  The project was completed during September 2003. 

o Gauteng - An air quality baseline assessment was completed for Gauteng in 1999 to inform their proposed 

air quality management plan.  This project was funded by Danish International Development Agency 

(DANIDA). 

o Ekurhuleni – An air quality baseline study and an Air Quality Management Plan has been developed for 

the Ekurhuleni Metropolitan Municipality.  This work was completed in 2005. 

o UMhlathuze – An air quality situation analysis has being undertaken for the uMhlathuze District 

Municipality and guidance given in terms of the air quality implication of the municipality’s spatial 

development framework.  Work is was completed in 2005. 

o Tswane – An air quality baseline study was completed for the Tswane Metropolitan Municipality (2005). 

 

Quantitative Risk Assessments and Consequence Modelling:  Air Products Durban plant (Hydrogen); Comprehensive Risk 

Assessment of AECI (chlorine, ammonia, acrylonitrile, sulphur dioxide), Umbogintwini Factory Complex; Oleum Storage Tank 

Farm   Lever Brothers. Boksburg; Ammonia Tank Farm   Palabora Mining Company, Palaborwa; Ammonia Refrigeration Unit, 

Palabora Mining Company, Palaborwa; Chlorine Dosing facility   Palabora Mining Company, Palaborwa; Accidental liquid 

Bromine spills and fugitive gas emissions at Delta-G Scientific, Halfway House; Accidental emissions and spills of organo-

pesticides at Sanachem, Verulam. Burning of waste dumps in Botswana (Botswana Government).  Chlorine Dosing Facility 

at mining operations (Rustenburg); Dispersion and Consequence Modelling of Toxic Liquid Spills (e.g. Acrylonitrile and 

Propylene Oxide), Combustion Products (e.g. Hydrogen Cyanide), Bund Fires and Vapour Cloud Explosions of a large number 

of storage tanks at Vopak Tank Terminals, Durban Harbour, Investigation of Fire at Sapref Refinery Alkylation Unit; Risk 
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assessment of ammonia, hydrogen fluoride and nitric acid Columbus Stainless (Middelburg); Natural Gas Pipeline from 

Mozambique to Secunda (Sasol Gas). Hydrogen gas pipeline from Vanderbijlpark to Springs (Air Products), Crude oil and 

white product pipelines from Chevron Refinery (Cape Town) to Cape Town Harbour, Crude oil and white product pipelines 

from Chevron Refinery (Cape Town) to Saldanha Bay, Liquid Fuels Transportation Infrastructure from Staatsolie Refinery To 

Ogane, Sol And Chevron Product Storage Depots, Suriname (Staatsolie Maatschappij Suriname N.V.) – Overland and 

Riverbed assessments; Liquid Fuels Transportation Infrastructure From Milnerton Refinery Area To Ankerlig Power Station 

(Atlantis Industrial Area), Western Cape Province (Eskom). Sunrise Liquid Petroleum Gas Ship Offloading and Pipeline 

Transportation Saldanha Bay – Sea and Land Spillages, Transnet Pipeline Greenvale Diesel Spill – Hillcrest, KwaZulu-Natal. 

Quantitative risk assessments for cross-country gas and oil pipelines for Sasol Mozambique operations, including potential 

spills and consequences along the Govuro river, and the proposed combination of the existing 10” gas flowline with a 16” oil 

pipeline from Inhassoro East to the Central Processing Facility in Temane 

 

Mining and Ore Handling (Blasting; quarrying; grinding; crushing; conveying; vehicles; tailings dams). BHP-Billiton Bauxite 

Mine (Suriname), Exxaro Heavy Minerals Mine and Processing (Madagascar), Tenke Copper Mine and Processing Plant 

(DRC), Sari Gunay Gold Mine (Iran), Zaldivar Copper Mine (Chile); Gold Mine at Omagh (Ireland); ZCCM Luancha Copper 

mine (Zambia); Skorpion Zinc mine (Namibia); Rossing Uranium (Namibia); Trekkopje Uranium (Namibia); Gokwe Coal Mine 

(Zimbabwe); Murowa Diamond Mine (Zimbabwe); Gamsberg Zinc Mine (Aggeneys); Prieska Copper mine (Prieska); 

Numerous coal collieries, including Riversdale (Tete Province Mozambique, Anglo Coal, Exxaro, Xstrata); Lime Quarries (La 

Farge, formerly Blue Circle, East London and Otjiwarongo, Namibia); Clinker Grinding and Cement Blending Plant (La Farge, 

Richards Bay); Bluff Mechanical Appliances – Durban Coal Terminal; Portnet’s Saldanha Ore Port Facility; and others. 

 

Metal Recovery (Smelting; electro-wining). Samancor Air Quality Baseline for all South African Chromium Smelter and Mines 

(Ferroveld, Ferrometals, MFC, Columbus, Tubatsi, Western Chrome Mines, Eastern Chrome Mines),  Hexavalent Chromium 

Air Quality Reference Document (FAPA), Hartley Platinum Smelter (Zimbabwe); Mufulira Smelter (Zambia), Nkana Smelter 

(Kitwe, Zimbia); Waterval Smelter (Amplats, Rustenburg); Lonrho Smelter (Brits); Ergo (Anglo American Corporation, Springs); 

Coega Zinc Refinery (Billiton, Port Elizabeth); Hexavalent Chrome and Lead (Winterveld Chrome Mines); Hexavalent Chrome 

Xstrata (Rustenburg); Pitch releases from graphite electrode (EMSA, Union Carbide, Meyerton); Copper Smelting (Palabora 

Mining Company, Phalaborwa); Portland Cement Plant (La Farge, East London and Otjiwarongo, Namibia); Westplats – 

Mooinooi Smelter (Brits), Holcim Alternative Fuels Project (Lichtenburg, Ulco and Blending Plant – Roodepoort), PPC 

Riebeeck West Expansion Project, Expansion projects for ArcelorMittal South Africa Vanderbijlpark Works, Expansion projects 

for ArcelorMittal South Africa Saldanha Bay Works 

 

Chemical Industry (bulk chemical; fertilizer; herbicides; pesticides). Comprehensive air pollution impact assessment of AECI 

(Pty) Ltd Operations, including Modderfontein, Umbogintwini, Somerset West, New Germany and Richards Bay; Kynoch 

Fertilizer plants in Milnerton and Potchefstroom; Fedmis Fertilizer Plant in Phalaborwa; Pesticides and Herbicides at 

Sanachem (Canelands); Chrome Impacts from various Bayer (Pty) Ltd operations (Newcastle and Durban); Fibre Production 

(Sasol Fibres, Durban);  NCP Chloorkop Expansion project, NCP Chloorkop Contaminated Soils Recovery 

 

Petrochemical Industry (Petroleum refineries, tank farms). Baseline and Expansion of Liquid Natural  

Gas Refinery (Equatorial Guinea); Site Selection for New South African Petroleum Refinery (DME), Proposed new Greenfields 

Petroleum Refinery at Coega (PetroSA), Hydrogen sulphide and sulphur dioxide emissions from SASOL operations 

(Sasolburg and Secunda); Sasol Coal to Gas Conversion Project (Sasolburg), Natref Refinery Expansion Project (Sasolburg); 

Engen Emissions Inventory Functional Specification (Durban); Air impact of air emissions from Sapref Refinery (Durban) 

Odour Impact assessment at ChevronTexaco Refinery (Cape Town); StaatsOlie expansion project (Suriname); Marathon LNG 

Expansion (Equatorial Guinea); PetroSA (Mossel Bay), Air impact of air emissions from Killarney, Milnerton and Saldanha 

Bay bulk storage tanks, Ambient air sampling campaign and Health Risk Analysis at Highway, Toll Plazas, Filing Stations & 

Taxi Ranks (Sasol), Air Products - Cryodrains at Sasol Secunda Oxygen Plants: Steam Ejector Vaporiser Vent Design 
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Pulp and Paper Industry.  Expansion of Mondi Richards Bay, Odour Assessment and Panel Development for Mondi Richards 

Bay, Multi-Boiler Impact Assessment for Mondi Merebank (Durban), Impact Assessment for Sappi Ngodwana (Nelspruit), 

Impact Assessment for Sappi Stanger, Air Quality Monitoring Network and Air Pollution Management Plan for Sappi Saiccor 

(Umkomaas), Comprehensive Emissions Inventory and Screening Health Risk Assessment for Sappi Enstra (Springs), Impact 

Assessment for Sappi Tugela, Expansion Project for Cape Sawmills (Stellenbosch), Comprehensive Emissions Inventory and 

Screening Health Risk Assessment for Global Forest (Sabie), Air Impact Assessment for Pulp United (Richards Bay), MTO 

George Saw Mill (George) 

 

Power Generation:  

Coal Power Stations 

Kelvin Power Station (Johannesburg);  Athlone Power Station (Cape Town);  Tatuka, Kendal, Matimba,  Duvha and Majuba 

Power Stations, ESKOM; Open Cycle Gas Turbine Peaking Power Station (Mosselbay), Inhambane Power Station, 

Mozambique, Combined Cycle Gas Turbine Power Plant In Moamba, Mozambique. 

Nuclear Installations 

Participating member in the ATMES Phase 1 project to assess the emergency preparedness to nuclear accidents following 

the Chernobyl Accident, Development and Implementation of a real-time emergency dispersion model for NECSA (Pelindaba); 

Development of a real-time emergency dispersion model for Koeberg Nuclear Power Station; Environmental Impact 

Assessment for the proposed demonstration Pebble Bed Modular Reactor (PBMR); Environmental Impact Assessment for 

the proposed Nuclear-1 Power Station; Meteorological monitoring and development of Meteorological Chapter of Site Safety 

Report for potential Nuclear-1 Power Station (Thyspunt, Bantamsklip and Duynefontyn).  

Solar Installations 

Proposed 150 MWp Photovoltaic (PV) Power Plant (Bronkhorstspruit), Baseline and Impact Assessment near Grootvlei Power 

Station for Solar Energy PV Power Facility, Air Quality Impact Assessment for the Abengoa KaXu Concentrated Solar Power 

(CSP) station (Pofadder, Northern Cape). 

 

Transport Sector: Bakwena Toll Road Concession (Pretoria – Rustenburg); N1/N2 Protea Toll Road (Cape Town – Paarl – 

Somerset West); Protea Toll Road Tunnel Options; N14 (Germiston) On-/Offramp; N3TC Toll Road Concession De Beers 

Pass Alternatives; Gauteng Heavy Vehicles Freeway Re-Routing Study;  SAPIA Vehicle Emissions Management Strategy; 

Gauteng Department of Transport Air Quality Management Plan; MMT Fuel Additive Monitoring Campaign (Afton); Sasol 

Vehicle Emissions Ambient Air Monitoring Campaign; Cape Town International Airport Air Quality Management Plan; OR 

Tambo International Airport Detailed Air Emission Inventory and Air Quality Management Plan; Sir Seretse Kama (Botswana) 

Air Impact Assessment; Iron Ore Train Transport (Sishen Mine to Saldanha Bay Iron Ore Port); Coal Train Transport (Moatize 

to Nicala Port, Mozambique); Bauxite Ore Long-haul Road Transport (Bakhuis to Nickerie, Suriname); Baseline Assessment 

of Iron Ore Transport (Zanaga Mine to Pointe Noir, Republic of Congo (Brazzaville)); Proposed Improvement of Obetsebi-

Lamptey Circle, Accra (Ghana). 

 

Landfill Waste Disposal 

• Air Quality Impact Assessments: 

o Proposed Chloorkop Class1 Landfill Site (Kempton Park) [Waste-Tech] 1993 and 2018 

o Margolis Landfill Site (Germiston) [Waste-Tech] 1994 and closure 

o Umlazi H:H Landfill Site (Isipingo, KZN, RSA) [Waste-Tech] 1996 and closure 

o Bissasar Road Landfill Site (Durban) [Durban Metropolitan Council] 1996 

o Vissershok CoCT Waste Disposal Site and Evaporating Ponds) [City of Cape Town] 1996 

o Vissershok Hazardous Waste Disposal Site [Enviroserv] 1996 

o Aloes Landfill Site (Port Elizabeth) 1996 

o Sasol 2 & 3 Black Products Disposal Site (Secunda) [Sasol] 1998 
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o Holfontein H:H Landfill (Springs) [Enviroserv] 1998 

o Goudkoppies GLB Landfill (Johannesburg) 1998 

o Rosslyn H:H Landfill (Pretoria) [Enviroserv] 1998 and 1999 

o Proposed Lekoa Vaal Regional H:H Waste Disposal Facility (Vereeniging) 1999 

o ISCOR Hazardous Waste Disposal Site (Vereenging) [Iscor] 1999 

o ISCOR Solid Waste Disposal Site (Vanderbiljpark) [Iscor] 1999 

o Sasol 1 GLB Landfill (Sasolburg) [Sasol] 1999 

o Shongweni H:H Landfill (Shongweni, KZN) [Enviroserv] 1999 

o Luipaardsvlei Landfill (Krugersdorp) [Mogale City Local Municipality 2004 

o Proposed Kingstonvale Waste Disposal Site (Nelspruit) [MMC] 2004 

o Proposed Hazardous Waste Site In Cacucao (Luanda, Angola) [Intels] 2004 

o Pappas Quarry Manganese Waste Disposal Site (Nelspruit) [MMC] 2005 

o East London Regional Waste Disposal site (East London) [Buffalo City Council] 2006 

o Ekundustria Landfill (Bronkorstspruit) 2008 

o Devon Landfill Site (Devon) [Lesedi Local Municipality] 2012 

o Proposed Modderfontein Integrated Waste Management Facility 2018 

o Chloorkop Landfill Extension Project (Kempton Park) [Enviroserv] 2018 

• Air Quality Impact Assessments and Updated/New Buffer Zone Delineations: 

o Vissershok HH Landfill Site (Cape Town) 1996, 2004 and 2009 

o Proposed East London Regional Hazardous Waste Disposal site (Berlin, East London) 1998 and 1999 

o Holfontein H:H Landfill (Springs) [Enviroserv] 2001, 2003, 2009 and 2022 

o Proposed Beluluane Hazardous Waste Landfill Site (Matola, Mozambique) [Mozal & Mozambique Authorities] 

2002 

o Proposed City of Cape Town New Regional Landfill Site (Atlantis) [CoCT] 2002-2007 and 2010 

o Proposed City of Cape Town New Regional Landfill Site Kalbaskraal [CoCT] 2002-2007 and 2010 

o Shongweni H:H Landfill (Shongweni, KZN) [Enviroserv] 2003, 2008, 2017, 2018, 2019 and 2022 

o Proposed Coega Landfill (Coega, Port Elizabeth) [Coega IDZ] 2003 and 2008 

o Aloes Landfill Site (Port Elizabeth) [Enviroserv] 2004, 2009 and 2022 

o Rosslyn H:H Landfill (Pretoria) [Enviroserv]  2004, 2006 and 2011 

o Proposed ISPAT ISCOR Solid Waste Disposal Site (Vanderbijlpark) [Iscor] 2005 

o Proposed Waterfal General Landfill (Rustenburg) 2009 

o Luipaardsvlei Landfill (Krugersdorp) [Mogale City Local Municipality 2009 and 2011 

o Proposed Eden District Municipality (Mossel Bay) [Eden District Municipality] 2011 

o Vissershok CoCT Waste Disposal Site Expansion [City of Cape Town] 2014 

o Vissershok WMF East Extension [Cape Town] (Enviroserv/Averda) 2019 

o Vissershok WMF Height Extension [Cape Town] (Enviroserv/Averda) 2020 

 

Waste Thermal Treatment/Incineration/Pyrolysis/Retorting 

• Existing Operations, including Medical waste incinerators at Rietfontein (Germiston) [Waste-Tech] 1995; Medical waste 

incinerators at Aloes Landfill Site (Port Elizabeth) [Waste-Tech] 1996; Medical waste incinerators at Vissershok Landfill 

Site (Cape Town) [Waste-Tech] 1996; Medical waste incinerators at Tembisa Hospital (Tembisa) 2001; Medical waste 

incinerators Thembo Memorial Hospital (Boksburg) 2001; Waste Rubber Incinerators at Ergo (Brakpan) [Ergo] 2002; 

Voorberg Correctional Facility Incinerator (Porterville) (Department of Correctional Services, DCS) 2012; Drakenstein 

Correctional Facility Incinerator (Paarl) (DCS) 2012; Helderberg Correctional Facility Incinerator (Caledon) (DSC) 2012, 

A-Thermal Expansion 2020 (Clayville) [A-Thermal Retort Technologies (Pty) Ltd] 

• Proposed Operations, including Medical Waste Incinerator at Two Potential Sites (Rietfontein and Randvaal) [Waste-

Tech] 1996; Proposed Eastern Cape Medical and General Waste Incinerator 2001; Thor Chemicals Plant (Kwazulu-
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Natal) [Department of Environmental Affaisrt and Tourism] 2001; Aid Safe Waste Incinerator (Benoni) [Aid Safe] 2001; 

Startech Plasma Gas Converter [Startech] 2002; KwaMashu Waste Water Treatment Facility Incinerator (Phoenix, 

Durban) [EThekwini Municipality] 2002; Shongweni Medical Waste Incinerator (Shongweni, KZN) [Enviroserv] 2003;  

 

Wastewater Treatment Works 

Rondebult Wastewater Treatment Plant (Germiston) [East Rand Water Care Company, Erwat]; Waterval Wastewater 

Treatment Plant (Klip River) [Erwat], Vlakplaats Wastewater Treatment Plant (Vosloorus) [Erwat], Dekema Wastewater 

Treatment Plant (Katlehong) [Erwat]; Zeekoegat Wastewater Treatment Plant (Roodeplaat Dam, Nokeng tsa Taemane Local 

Municipality); Baviaanspoort Wastewater Treatment Plant  (Mamelodi, Pretoria); Rooiwal Wastewater Treatment Plant 

(Proposed Sishen South Sewerage Treatment Plant (Sishen); Fishwater Flats Wastewater Treatment Plant (Port Elizabeth); 

Lusikisiki Wastewater Treatment Plant (Lusikisiki, Eastern Cape Province) 

 

Software Development. Development of real time atmospheric dispersion model - HAWK: Atomic Energy Corporation of South 

Africa; CALTEX, Cape Town; NCP CHLOORKOP, Kempton Park; MOSSGAS, Mosselbay; PALABORA MINING COMPANY, 

Palaborwa; AECI, Umbogintwini; AECI, Modderfontein; SASOL, Secunda; SASOL, Sasolburg; SAPREF Refinery, Durban; 

ENGEN Refinery, Durban; ESKOM, Majuba Power Station; South Durban Air quality management system (Joint venture 

between major industries, authorities and community); SAPPI-SAICCOR, Umkomaas; HARTLEY PLATINUM, Zimbabwe, 

Richards Bay Air Quality Committee  (Joint venture between major industries, authorities and community), ISCOR, Newcastle; 

ISCOR, Vanderbijlpark. 

 

Provision of Expert Testimony: 

• Aveda Energy (Pty) Ltd v Transnet National Ports Authority, Sunrise Energy (Pty) Ltd, Saldehco (Pty) Ltd and the 

National Energy Regulator of South Africa 

• Shongweni Enviroserv Waste Management (Pty) Ltd//The Department of Environmental Affairs and Others.  

• Interwaste (Pty) Ltd FG Landfill//Abader, Ishaam N.O. and Others 

• Koedoeskloof Landfill in Uitenhage Nelson Mandela Municipality v Pentree 

• PetroSA v Visigro Investments 

• PetroSA v Langeberg Shopping Mall 

• Triple S Diensstasie Edms Bpk / P Senekal 

• Pride Milling Company (Pty) Ltd v Klipspruit Colliery & Others 

• Global Forest Products (Pty) Ltd & Others v Lone Creak River Lodge (Pty) Ltd & Others 

• Kudu Oils v Department of Environmental Affairs and Tourism) 

• Shell v Sasol Alcohol Reformulation Contention 

• Herbicide Contention Case: Victory Farm v HL&H Timber Products (Pty) Ltd, Rautenbach Aerial Spraying Ltd, Alan 

James McEwan 

 

Notable Incident Investigations: 

• UPL Agrichemicals Warehouse Fire, Cornubia Durban (12/13 July 2021) 

• Engen Refinery Nitrogen Vessel Explosion and CHD Fire, Durban (4 December 2020) 

• Emergency Release of Ethyl Mercaptan at Engen Refinery, Durban (27 July 2020) 

• Accidental Release of Ethyl Acrylate at Vopak Tank Terminal, Durban (26 January 2020) 

• Mercury Release Guernica Chemicals Warehouse Fire Cato Ridge, KwaZulu-Natal (24 August 2019) 

• Transnet Pipeline Greenvale Diesel Spill, Hillcrest, KwaZulu-Natal (23 December 2014) 

• SAPREF Refinery Alkylation Unit Fire, Durban 

• Rhone-Poulenc Warehouse fire, Halfway House  
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QUALIFICATIONS 

University 
1984 - 1986  : PhD student at the University of Natal (Department of Chemical Engineering), Durban.  
    Completed December 1986. Degree awarded March 1987 

Supervisor: Prof M Mulholland 
1983 - 1984  : MSc Eng student at the University of Natal (Department of Chemical Engineering), 

Durban.  
    Completed April 1984. Degree awarded March 1985 

Supervisor: Prof M Mulholland 
1980 - 1982  : BSc Eng student at the University of Natal, Durban. Completed a BSc Eng (Chemical 

Engineering) - Cum Laude 
1979    : BSc Eng student at the University of Port Elizabeth, 1st Year Chemical Engineering 
Matriculated 
1978   : Cradock High School, Cradock, South Africa. Aggregate: A 
 

ADDITIONAL COURSES 

1996 Risk Assessment for Environmental Decision Making - Presented by Harvard University School of Public Health at 

the CSIR, Pretoria, RSA. 

 

 

COUNTRIES OF WORK EXPERIENCE 

Republic of Afghanistan, Central African Republic, Republic of Chile, Democratic Republic of Congo, Federal Democratic 

Republic of Ethiopia, Republic of Equatorial Guinea, Republic of Ghana, Kingdom of Lesotho, Republic of Liberia, Republic 

of Madagascar, Republic of Mozambique, Republic of Namibia, Republic of Congo, Republic of South Africa, Republic of 

Suriname, Togolese Republic, Republic of Zambia, Republic of Zimbabwe, United States of Americ 

EMPLOYEMENT RECORD 

Jan 1990 to current Managing Director/Director. Airshed Planning Professionals (Pty) Ltd, Midrand 

(Previously known as Environmental Management Services 1990 to 2003) 

A consulting firm providing services in the Air Quality and Noise Assessments and Management field to industry and national, 

provincial and local authorities. Work includes the preparation of emission inventories, dispersion modeling, impact 

assessment and mitigation planning in the mining, metallurgical and general industrial sectors. Legal compliance audits have 

been carried out.  

 

Jan 1989 to Dec 1990 Process Engineer, AECI Engineering Department, Modderfontein, Johannesburg. 

Part of process engineering team for the design of Coal to Liquid (CTL) processing plant, responsible for energy integration. 

Conceptual design of new Calcium Carbide smelter. Detailed engineering and commissioning of Gold Potassium Cyanide 

Plant. 

 

Jul 1987 to Dec 1988 Research Engineer, Council for Scientific and Industrial Research (CSIR), Pretroria 

Responsible for the development (design and construction) of a gas dynamic laser for industrial applications.  Development 

of a real-time atmospheric dispersion model for emergency response applications 
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Jan 1984 to Dec 1986 Research Assistant, Department Chemical Engineering, University of Natal, Durban. 

Development of prototype real-time atmospheric dispersion model for air pollution management applications at a petroleum 

refinery.  Development of a new theoretical model for complex atmospheric applications. 

 

CONFERENCE AND WORKSHOP PRESENTATIONS AND PAPERS 

 

Burger L W and Mulholland M. Real-time prediction of point-source distributions using an anemometer-bivane and a 

microprocessor, Atmospheric Environment, Volume 22, Issue 7, 1988, Pages 1309–1317 

 

Burger L W Air pollution modelling as part of an EIA study, Western Cape Annual Air Pollution Symposium, National 

Association for Clean Air, 11 September 1997 

 

Burger, C.J.H. & Kornelius, G. Dust dispersion from a dust road and the attenuation thereof by tree plantations beside the 

road: A mathematical model. CEMSA ‘98 International Conference and Exhibition on Integrated Environmental Management. 

East London, February 1998 

 

Burger, L.W., Coetzee, L.A., Sowden, M., Kornelius, G., Simpson, D., Swanepoel, P.A., van Niekerk, A.S., & van Niekerk, W.C.A.  

Development and implementation of the Integrated Energy Decision Support Model (IEDS) to improve health conditions in 

residential areas. Proc 11th World Clean Air and Environment Congress, Durban 1998. 

 

Hurt Q E, Burger L W, Bell C.  A Tool For Air Quality Management : The Importance Of Quality Assurance, Intelligent Assimilation 

Of Data And The Effective Representation Thereof To Industry,  The Regulatory Authorities And The Community. Proc 11th World 

Clean Air and Environment Congress, Durban 1998. 

 

Burger L W and Scorgie Y the Value Of A Quantitative Acute And Chronic Health Risk Assessment In Town Planning Around A 

Large Industrial Complex. Proc 11th World Clean Air and Environment Congress, Durban 1998 

 

Burger L W, Coetzee L A, Sowden M, Kornelius G, Simpson D, Swanepoel P A , Van Niekerk A S and Van Niekerk WCA, 

Development And Implementation Of The Integrated Energy Decision Support Model (Ieds) To Improve Health Conditions In 

Residential Areas. Proc 11th World Clean Air and Environment Congress, Durban 1998 

 

Burger L W and Hurt QE, A Tool for Air Quality Management: Real-Time Atmospheric Dispersion Modelling in Two Large Industrial 

Regions - South Durban And Richards Bay. Proc 11th World Clean Air and Environment Congress, Durban 1998 

 

Burger L W and Terblanche A P, Atmospheric Dispersion Calculations Of Toxic Gases Originating From Waste Disposal Facilities, 

Proc 11th World Clean Air and Environment Congress, Durban 1998 

 

Burger L W, Grundling A, Van Heerden J, Truter T, Rautenbach H. A Case Study: Predicting the Surface and Upper Atmospheric 

Dispersion Of Satellite Launching Rocket Exhaust Gases, Proc 11th World Clean Air and Environment Congress, Durban 1998 

 

Burger L W. Quantifying Flue Gas Temperature to Minimise Condensation in Scrubber Stack Plumes, National Association for 

Clean Air Conference 2004 
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Burger L W and Scorgie Y, Air Quality Management Systems: Pitfalls and Harmonization, National Association for Clean Air 

Conference, 2005 

 

Burger, L W, Uncertainty in Atmospheric Dispersion Modelling, National Association for Clean Air Conference, East London 2006 

 

Burger L W, Stead M and Moldan A. Prediction of Motor Vehicle Air Emission Reductions Through Intervention Policies, National 

Association for Clean Air Conference, Vereenging 2009 

 

Burger L W, Complexities in The Estimation Of Emissions And Impacts Of Wind Generated Fugitive Dust, National Association for 

Clean Air Conference, Polokwane 2010 

 

Burger L W, A Dynamic Model for The Simulation of Sulphur Dioxide Emissions from A Self-Propagating Sulphur Storage Fire, 16th 

IUAPPA World Clean Air Congress, 29 Sep to 4 Oct 2013, Cape Town 

 

Herselman JE; Burger LW; Moodley P (2009) Guidelines for the utilisation and disposal of wastewater sludge Volume 5 of 5: 

Requirements for thermal sludge management practices and for commercial products containing sludge, ISBN No: 978-1-77005-

711-1]. 

 

Liebenberg-Enslin, H, Annegarn, H.J and Burger, L.W (submitted Aeolian Research for publication in 2015), A Best Practice 

Prescription for Quantifying Wind-Blown Dust Emissions from Gold Mine Tailings Storage Facilities. 

 

Scorgie Y, Burger L W and Sowden, M: Application of Source-Receptor Modelling to Regional Air Quality Management, National 

Association for Clean Air Conference, ‘Into the Next Millennium’, held at BMW Pavilion, Cape Town on 6-8 October 1999. 

 

Scorgie Y, Burger L W and Annegarn, H.J:  Air Quality Management within the Vaal Triangle, Air Pollution Action Committee (APAC) 

meeting, held at the Lethabo Power Station, Sasolburg, South Africa, 24 May 2000. 

 

Scorgie Y, Burger L W, Annegarn, H.J and Piketh S: Background Study for the Development of an Air Quality Management Strategy 

for Gauteng: Characterisation of Existing Air Quality and Assessment of Future Trends and Driving Forces,  National Environmental 

Research Institute of Denmark, 25 October 2000. 

 

Scorgie Y, Burger L W and Annegarn, H.J: Air Quality Management System Development and Implementation in South Africa, 

paper to be presented at the Third International Conference on Urban Air Quality Conference entitled Measurement, Modelling and 

Management, 19-23 March 2001, Loutraki, Greece. 

 

Scorgie Y, Annegarn, H.J and Burger L W: Air Quality over South Africa – Persistent Problems And Emerging Issues, 14th IUAPPA 

World Congress, Brisbane, 2007 

 

LANGUAGES 

 Speak Read Write 

English Home language Good Good 

Afrikaans Good Good Good 
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CERTIFICATION 

I, the undersigned, certify that to the best of my knowledge and belief, these data correctly describe me, my qualifications, 

and my experience.   

_      24/11/2022                                  _ 

 

Physical: 480 Smuts Drive, Halfway Gardens, Halfway House, 1685, South Africa 

Postal : P O Box 5260, Halfway House, 1685 

Tel : +27 (0)11 805 1940 

Email : Lucian@airshed.co.za 

 

 


