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1.0 INTRODUCTION 

WSP Group Africa (Pty) Ltd (WSP) has been appointed by TotalEnergies EP South Africa B.V. (TEEPSA) to 

compile a closure planning framework for their proposed exploration well drilling in License Block 5/6/7, located 

off the South-West Coast of South Africa. The area of interest for the proposed project is approximately  

10 000 km2   between Cape Town and Cape Agulhas, which is 60 km from the coast at the closest location and 

at depths of between 700 m and 3 200 m (Figure 1).  

The proposed drilling project triggers several listed activities in terms of the Environmental Impact Assessment 

(EIA) Regulations 2014 (as amended), and as such requires an Environmental Authorisation (EA) before the 

project activities can commence. This closure planning report (for the purposes of this project hereafter referred 

to as a decommissioning plan, unless specific context indicates otherwise) is developed in support of the 

required EA application and presents a synopsis of the proposed development’s environmental and social 

baseline, and the proposed closure planning framework and associated cost estimate, in terms of the 

requirements of the National Environmental Management Act (NEMA, No. 107 of 1998) Financial Provisioning 

Regulations 2015 (GN. R. 1147 - as amended), hereafter referred to as GN R. 1147. 

2.0 CLOSURE PLAN DEVELOPMENT 

As required in terms of Section 24P of NEMA, the Environmental and Social Impact Assessment (ESIA) report 

for oil and gas exploration and production projects must include an estimation of the financial provision required 

for the decommissioning and closure of the proposed activities, aligned to GN R. 1147. According to  

GN R. 1147, a final rehabilitation, decommissioning and closure plan must also be developed for the proposed 

project, to meet the following objectives: 

a) Providing the vision, objectives, targets, and criteria for final rehabilitation, decommissioning and closure 

(decommissioning) of the project 

b) Outlining the design principles for closure 

c) Explaining the risk assessment approach and outcomes and link closure activities to risk mitigation 

d) Detailing the closure actions and specific measures that will be taken to mitigate and/or manage identified 

risks and describes the nature of residual risks that will need to be monitored and managed post closure 

e) Committing to a schedule, budget, roles, and responsibilities for final rehabilitation, decommissioning and 

closure of each relevant activity or item of infrastructure 

f) Identifying knowledge gaps and how these will be addressed and filled 

g) Detailing the full closure costs for the life of project at increasing levels of accuracy as the project develops 

and approaches closure in line with the final land use proposed 

h) Outlining monitoring, auditing, and reporting requirements 

Although offshore oil and gas projects are subject to the requirements of GN R. 1147, the wording of the current 

Financial Provisioning Regulations is heavily slanted towards mining development, which are also governed by 

the same legislation. Offshore oil and gas development along the Southern African coast is also limited and the 

application of the legislation in this field is therefore also limited when compared with the mining industry. 

Interpretation and nominal adjustment to individual content requirements under GN R. 1147 are therefore 

required to contextualise these in terms of oil and gas projects, as indicated in Section 4.0 of this report.   
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Figure 1: Locality of Block 5/6/7 and area of interest for the proposed exploration activities (SLR, 2022) 
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3.0 SUPPORTING INFORMATION 

The development of this decommissioning plan was based on the following documents (Table 1), refer to 

Section 16.0 for the fully referenced document list: 

Table 1: Supporting information 

Title Author Year 

Financial provisioning for proposed project  TEEPSA 2022 

TTE Plug and Abandonment criteria and processes to 
demonstrate compliance 

TEEPSA 2022 

Draft OSCP 5/6/7 TotalEnergies EP 
South Africa B.V. 

2022 

TEPSA_2_MPL_HSE_01.01 

Grievance management procedure 

TotalEnergies EP 
South Africa B.V. 

2020 

Environmental and Social Impact Assessment (ESIA) for 
Exploration Well Drilling in Block 5/6/7 of the South-West Coast 
of South Africa: Final Scoping Report 

SLR Consulting (Pty) 
Ltd  

2022 

Study on decommissioning of offshore oil and gas installations: 
a technical, legal and political analysis: final report 

European Commission 2022 

Decommissioning Research Needs for Offshore Oil and Gas 
Infrastructure in Australia 

Frontiers in 
environmental science 

2021 

Socioeconomic information  Statistics South Africa  2020 

Ecologically or Biologically Significant Marine Areas in the 
Benguela Current Large Marine Ecosystem: South Africa, 
Technical Report. MARISMA Project. South Africa 

MARISMA EBSA 
Workstream 

2020 

The underestimated risks of decommissioning Clyde&Co - Angela 
Flaherty 

2020 

Plug & abandonment of offshore wells: Ensuring long-term well 
integrity and cost-efficiency 

Torbjørn Vrålstad 2019 

Blowout Frequencies  International 
Association for Oil & 
Gas producers 

2019 

Draft Coastal Management Programme: Second Generation. 
Moorreesburg 

Western Cape 
Government 

2020 

Six key issues underpin successful decommissioning strategy Anthony Caletka & 
Casey Carringer 

2018 

Socio-Economic Profile Western Cape 
Government 

2017 

Environmental Impacts of the Deep-Water Oil and Gas 
Industry: A Review to Guide Management Strategies 

Frontiers in 
environmental science  

2016 

Overview of International Offshore  

Decommissioning Regulations: Volume 2 – Wells Plugging & 
Abandonment 

International 
Association of Oil & 
Gas Producers 

2017 
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4.0 NEMA FINANCIAL PROVISIONING REGULATIONS CHECKLIST 
(APPENDIX 6) 

This decommissioning plan was compiled in terms of the requirements for a rehabilitation, decommissioning 

and mine closure plan as per the Financial Provisioning Regulations 2015 (as amended), detailed in Table 2, 

which also provides cross references to the relevant sections of the report where these requirements are 

addressed. Note that the text in italics is from the GN R. 1147 checklist. Words that have been struck through 

and words in square brackets [ ] have been amended to reflect the context of an exploration drilling project. 

Furthermore, several of the specific requirements indicated are predicated on mining projects and are therefore 

not relevant to this project and have been indicated as such in the reference column. 

Table 2: Content of final rehabilitation, decommissioning and mine closure  

Content of rehabilitation, decommissioning and mine closure plan Reference to section 

The final rehabilitation, decommissioning and mine closure plan must be measurable and auditable and 

must include- 

a) Details of- 

(i) The person or persons who prepared the plan 
(i) The professional registrations and experience of the preparers 

b)  

Included in Project 
information in Section 
in the beginning of this 
document (Page 1) 

c) The context of the project, including- 

(i) Material information and issues that have guided the development of 
the plan 

The information used 
to compile this 
rehabilitation, 
decommissioning and 
mine closure plan is 
included in Section 1.0 

(ii) An overview of- 
(aa) The environmental context, including but not limited to air quality, 
quantity and quality of surface and groundwater, land, soils and 
biodiversity 

(bb) The social context that may influence closure activities and post-
mining [decommissioning] land use or be influenced by closure activities 
and post-mining [decommissioning] land use 

Refer to Section 7.0 
for environmental 
context and Section 
7.0 for the social 
context  

(iii) Stakeholder issues and comments that have informed the plan 

Stakeholder 
engagement was not 
undertaken 
specifically for 
rehabilitation, 
decommissioning and 
mine closure plan. 
However, stakeholder 
engagement was 
undertaken as part of 
the ESIA process, 
which information was 
provided by TEEPSA 
(Section 11.0) 
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Content of rehabilitation, decommissioning and mine closure plan Reference to section 

(iv) The mine [project] plan and schedule for the full approved operations, 
must include- 

(aa) Appropriate description of the mine operations plan 

(bb) Drawings and figures to indicate how the mine [project] develops;  

(cc) What areas are disturbed 

(dd) How infrastructure and structures (including ponds, residue 
stockpiles etc.) develops during operations 

Refer to Section 7.0 
and Section 9.0 
(beginning of report) 

d) Findings of an Environmental Risk Assessment leading to the most 
appropriate closure strategy, including- 

(ii) A description of the risk assessment methodology, including risk 

identification and quantification, to be undertaken for all areas of 

infrastructure or activity or aspects for which a holder of a right or 

permit has a responsibility to mitigate an impact or risk at closure 

(i)  An identification of indicators that are most sensitive to potential 
risks and the monitoring of such risks with a view to informing 
rehabilitation and remediation activities 

(ii) iii) An identification of conceptual closure strategies to avoid, 
manage and mitigate the impacts and risks 

(iii) iv) A reassessment of the risks to determine whether, after the 
implementation of the closure strategy, the residual risk has been 
avoided and / or how it has resulted in avoidance, rehabilitation and 
management of impacts and whether this is acceptable to the 
mining operation [project] and stakeholders 

(iv) An explanation of changes to the risk assessment results, as 
applicable in annual updates to the plan 

Refer to Section 10.0  
for the Environmental 
Risk Assessment  

e) Design principles, including- 

(i) The legal and governance framework and interpretation of these 
requirements for the closure design principles  

Refer to Section 5.0 
for legal and 
framework guiding 
compilation of this 
rehabilitation, 
decommissioning and 
mine closure plan 

(ii) Closure vision, objectives and targets, which objectives and targets 
must reflect the local environmental and socio-economic context and 
reflect regulatory and corporate requirements and stakeholder 
expectations 

Refer to Section 9.2 a 
for the 
decommissioning 
vision, targets and 
objectives 

(iii) A description and evaluation of alternative closure and post closure 
options where these exist that are practicable within the socio-
economic and environmental opportunities and constraints in which 
the operation is located 

Alternative closure 
and post closure 
options are included in 
Section 9.0 

(iv) A motivation for the preferred closure action within the context of the 
risks and impacts that are being mitigated 

Refer to Section 9.0 
for the preferred 
closure option 



October 2022  41106190-P01 

 

 

 
 6 

 

Content of rehabilitation, decommissioning and mine closure plan Reference to section 

(v) A definition and motivation of the closure and post closure period, 
taking cognisance of the probable need to implement post closure 
monitoring and maintenance for a period sufficient to demonstrate 
that relinquishment criteria have been achieved 

Refer to Section 9.5 
for the description of 
the closure and post 
closure period. Refer 
to Section 9.5 for 
monitoring 
requirements 

(vi) Details associated with any on-going research on closure options 

Refer to Section 9.4 
for ongoing research 
to inform closure 
options 

(vii) A detailed description of the assumptions made to develop closure 
actions in the absence of detailed knowledge on site conditions, 
potential impacts, material availability, stakeholder requirements and 
other factors for which information is lacking 

A description of the 
assumptions made to 
develop the 
rehabilitation, 
decommissioning and 
mine closure plan is 
included in Section 
12.2 

f) A planned final post-mining land use which is appropriate, feasible and 
possible of implementation, including 
Ii) Descriptions of appropriate and feasible final post-mining land use for 
the overall project and per infrastructure or activity and a description of 
the methodology used to identify final post-mining land use, including the 
requirements of the operations stakeholders 

ii) A map of the planned final post-mining land use  

N/A 

g) Closure actions, including- 

(i) The development and documenting of a description of specific 
technical solutions related to infrastructure and facilities for the 
preferred closure option or options, which must include all areas, 
infrastructure, activities and aspects both within [and outside] the 
mine lease [project] area and off of the mine lease area associated 
with mining for which the mine [project proponent] has the 
responsibility to implement closure actions 

Refer to Section 9.4 
for the closure actions 
to be implemented at 
closure 

(iii) The development and maintenance of a list and assessment of 
threats and opportunities and any uncertainties associated with the 
preferred closure option, which list will be used to identify and define 
any additional work that is needed to reduce the level of uncertainty 

Refer to Section 10.0 
for a list of risks and 
mitigation  

h) A schedule of actions for final rehabilitation, decommissioning and 
closure which will ensure avoidance, rehabilitation, management of 
impacts including pumping and treatment of extraneous water- 

(i) Linked to the works programme, if green fields, or to the current mine 
[project] plan, if brownfields 

(ii) Including assumptions and schedule drivers 

(iii) Including a spatial map or schedule, showing planned spatial 
progression throughout operations 

Refer to Section 8.0 

i) An indication of the organisational capacity that will be put in place to 
implement the plan, including- 

Refer to Section 11.2 
the organisational 
capacity and structure 
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Content of rehabilitation, decommissioning and mine closure plan Reference to section 

(i) Organisational structure as it pertains to the plan; 

(ii) Responsibilities 

(iii) Training and capacity building that may be required to build closure 
competence 

j) An indication of gaps in the plan, including an auditable action plan and 
schedule to address the gaps 

Refer to Section 14.0 
for identified 
knowledge gaps 

k) Relinquishment criteria for each activity or infrastructure in relation to 
environmental aspects with auditable indicators 

Refer to Section 9.0 
for relinquishment 
criteria 

l) Closure cost estimation procedure, which ensures that identified 
rehabilitation, decommissioning, closure and post-closure costs, whether 
on-going or once-off, are realistically estimated and incorporated into the 
estimate, on condition that- 

(i) Cost estimates for operations, or components of operations that are 
more than 30 years from closure will be prepared as conceptual 
estimates with an accuracy of ± 50 per cent. Cost estimates will have an 
accuracy of ± 70 per cent for operations, or components of operations, 
30 or less years (but more than ten years) from closure and ± 80 per cent 
for operations, or components of operations ten or less years (but more 
than five years) from closure. Operations with 5 or less years will have an 
accuracy of ± 90 per cent. Motivation must be provided to indicate the 
accuracy in the reported number and as accuracy improves, what 
actions resulted in an improvement in accuracy 

(ii) The closure costs estimation must include— 
(aa) An explanation of the closure cost methodology 

(bb) Auditable calculations of costs per activity or infrastructure  

(cc) Cost assumptions 

(iii) The closure costs must be updated annually during the operation’s life to 
reflect known developments, including changes from the annual review 
of the closure strategy assumptions and inputs, scope changes, the 
effect of a further year’s inflation, new regulatory requirements and any 
other material developments 

Refer to Section 12.0 
for the closure cost 
and methodology 
undertaken to 
determine the closure 
costs 

m) Monitoring, auditing and reporting requirements which relate to the risk 
assessment, legal requirements and knowledge gaps as a minimum and 
must include- 

(i) A schedule outlining internal, external and legislated audits of the plan 
for the year, including- 
(aa) The person responsible for undertaking the audit(s) 

(bb) The planned date of audit and frequency of audit 

(cc) An explanation of the approach that will be taken to address and 
close out audit results and schedule 

(ii) schedule of reporting requirements providing an outline of internal and 
external reporting, including disclosure of updates of the plan to 
stakeholders 

Refer to Section 9.5 
for the internal and 
external auditing of 
this rehabilitation, 
decommissioning and 
mine closure plan 

Further monitoring will 
not be conducted 
once plug 
performance 
standards and 
abandonment criteria 
have been met, unless 
future 
recommissioning of 
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Content of rehabilitation, decommissioning and mine closure plan Reference to section 

the well for production 
purposes will be done 

(iii) A monitoring plan which outlines- 
(aa) Parameters to be monitored, frequency of monitoring and period of 
monitoring 

(bb) An explanation of the approach that will be taken to analyse 
monitoring results and how these results will be used to inform adaptive 
or corrective management and/or risk reduction activities 

Refer to Section 9.5 
for the monitoring plan 
to be implemented. 
Further monitoring will 
not be conducted 
once plug 
performance 
standards and 
abandonment criteria 
have been met, unless 
future 
recommissioning of 
the well for production 
purposes will be done 

n) Motivations for any amendments made to the final rehabilitation, 
decommissioning and mine closure plan, given the monitoring results in 
the previous auditing period and the identification of gaps as per 2(i) 

Refer to Section 14.0 
for any amendments 
made to this plan. This 
is the first version of 
the exploration well 
decommissioning plan 
and will be revised 
and amended as 
required following 
inputs received during 
the public participation 
process. Future 
amendments of this 
decommissioning plan 
will largely revolve 
around refinement of 
the accuracy of the 
decommissioning cost 
estimation, possible 
changes in technology 
and/or future 
regulatory requirement 
changes 

 

5.0 CLOSURE-RELATED LEGISLATION CONTEXT 

The applicable legislation relevant to the decommissioning, plugging and abandonment of the proposed 

exploration well development is outlined in Table 3. Refer to the Final Scoping Report (SLR, 2022) and Draft 

ESIA report that this decommissioning plan is appended to for more detail on the project legislation and 

governance framework relevant to the project as a whole. 
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Table 3: Legislative framework   

Legislation and guidelines Details 

Constitution of the Republic of 
South Africa (Act 108 of 1996) 

Section 24 of the Constitution states that everyone has the right to an environment that is not harmful to their health or well-

being and to have the environment protected, for the benefit of present and future generations, through reasonable legislative 

and other measures, that: 

▪ Prevent pollution and ecological degradation 

▪ Promote conservation 

▪ Secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social 

development 

National Environmental 
Management Act, 1998 (Act No. 107 
of 1998) (NEMA) 

The NEMA, as amended was set in place in accordance with section 24 of the Constitution of the Republic of South Africa. 

Certain environmental principles under NEMA have to be adhered to, to inform decision making for issues affecting the 

environment. Section 24 (1)(a) and (b) of NEMA state that: 

The potential impact on the environment and socio-economic conditions of activities that require authorisation or 
permission by law, and which may significantly affect the environment, must be considered, investigated, and 
assessed prior to their implementation and reported to the organ of state charged by law with authorizing, permitting, 
or otherwise allowing the implementation of an activity. 

National Environmental 
Management: Biodiversity Act, 2004 
(Act No. 10 of 2004) (NEM: BA) 

NEMBA regulates the management and conservation of the biodiversity of South Africa within the framework provided under 

NEMA. This Act also regulates the protection of species and ecosystems that require national protection and also considers 

the management of alien and invasive species. This Act works in accordance to the framework set under NEMA. The following 

regulations which have been promulgated in terms of the NEM:BA are also of relevance: 

▪ Alien and Invasive Species Lists, 2014 published (GN R.599 in GG 37886 of 1 August 2014) 

▪ National Environmental Management: Biodiversity Act, 2004: Threatened and Protected Species Regulations and 

▪ National list of Ecosystems Threatened and in need of Protection under Section 52(1) (a) of the Biodiversity Act (GG 

34809, GN R.1002, 9 December 2011) 
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Legislation and guidelines Details 

National Water Act, 1998 (Act No. 

36 of 1998) (NWA) 

This Act provides the legal framework for the effective and sustainable management of water resources in South Africa. It 

serves to protect, use, develop, conserve, manage and control water resources as a whole, promoting the integrated 

management of water resources with the participation of all stakeholders. 

National Environmental 

Management: Air Quality Act, 2004 

(Act No. 39 of 2004) (NEM: AQA) 

According to the NEM: AQA the Department of Environmental Affairs (DEA), the provincial environmental departments and 

local authorities (district and local municipalities) are separately and jointly responsible for the implementation and enforcement 

of various aspects of NEM: AQA. A fundamental aspect of the new approach to the air quality regulation, as reflected in the 

NEM: AQA is the establishment of National Ambient Air Quality Standards (NAAQS) (GN R 1210 of 2009). These standards 

provide the goals for air quality management plans and also provide the benchmark by which the effectiveness of these 

management plans is measured 

National Environmental 

Management: Integrated Coastal 

Management Act, 2008 (Act No. 24 

of 2008)  

The National Environmental Management: Integrated Coastal Management Act, 2008 (No. 24 of 2008) (NEM: ICMA) supports 

the authorisation requirements of NEMA but specifies additional criteria for regulating activities or developments (Section 63) 

and provides for pollution control within the coastal zone (Sections 69 to 73), where the coastal zone includes the Exclusive 

Economic Zone defined in the Maritime Zone Act  

Mineral and Petroleum Resource 

Development Act. 2002 (Act No. 28 

of 2002) (MPRDA) 

The MPRDA is the principal legislation governing prospecting and mining and the exploration and production of oil and natural 

gas.  The Act provides for the equitable access to and sustainable development of mineral and petroleum resources.  The 

MPRDA Regulations (GN R527 of 2004) provide for the application for and issuing of Reconnaissance Permits, Prospecting 

Rights, Exploration Rights, Mining Rights and Production Rights.  As noted earlier, TEEPSA already holds an Exploration Right 

for Block 5/6/7.    

Since 8 December 2014, environmental regulation of prospecting, mining, exploration and production and related activities 

was removed from the MPRDA and transferred to NEMA, as set out in Section 2.2.2 above.  As stated above, the Minister of 

the DMRE is the competent authority that authorises an application for an Environmental Authorisation, while the Minister of 

Forestry, Fisheries and the Environment remains the appeal authority for such an authorisation.  

In terms of Section 102 of the MPRDA, an Exploration Right, Exploration Work Programme and/or Environmental and Social 

Management Programme (ESMP) may not be amended without the approval of the Minister (of Minerals and Energy). For the 
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Legislation and guidelines Details 

proposed exploration activities, any related amendments required to the Exploration Work Programme, linked to TEEPSA’s 

Block 5/6/7 Exploration Right, would need to be approved by that Minister. 

Carbon Tax Act, 2019 (No. 15 of 

2019) 
This Act provides for the imposition of a tax on the carbon dioxide equivalent (CO2) of GHG emissions. Certain production 

processes indicated in Annexure A of the Declaration of Greenhouse Gases as Priority Pollutants (Government Gazette 40966 

of 21 July 2017) with GHG in excess of 0.1 Mt, measured as CO2-e, are required to submit a Pollution Prevention Plan to the 

Minister for approval. The Pollution Prevention Plan regulations under Sections 29(3), 53 (o) and (p) read with section 57(1) 

(a) of the NEM: AQA, prescribe the requirements for the development and submission of Pollution Prevention Plans. Whilst 

the Production and/or Processing of Natural Gas and the Production and/or Refining of Crude Oil are included in Annexure A, 

exploration and well testing is not specifically included in the list.  Thus, the current project does not require a Pollution 

Prevention Plan 

Hazardous Substances Act, 1983 

and Regulations (No. 85 of 1983) 
This Act provides for the control of substances which may cause injury or ill-health to or death of human. No person may, 

without a licence: (1) sell any Group I Hazardous Substance; (2) use, operate or apply any Group III Hazardous Substance 

(listed electronic products); and (3) install or keep any Group Ill Hazardous Substance. Authorisation is required to be in 

possession of, use or dispose of any Group IV Hazardous Substance (which include includes radioactive material) 

Marine Living Resources Act, 1998 

(No. 18 of 1998) 
This Act provides for the conservation of marine ecosystems, the long-term sustainable utilisation of marine living resources 

and the orderly access to exploitation, utilisation and protection of certain marine living resources 

Marine Traffic Act, 1981 (No. 2 of 

1981) 
This Act regulates marine traffic in South Africa’s territorial waters. It regulates the entry and dropping of anchor within 500 m 

safety zone of installations 

Marine Pollution (Control and Civil 

Liability) Act, 1981 (No. 6 of 1981) 
The purpose of this Act is to provide protection of the marine environment from pollution by oil and other harmful substances, 

by giving power to SAMSA to take steps to prevent harmful substances being discharged from vessels. It is the responsibility 

of TEEPSA to disclose to SAMSA before the commencement of proposed activities the amounts and types of chemicals that 

would be used and disposed of during operations 
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Legislation and guidelines Details 

Marine Pollution (Prevention of 

Pollution from Ships) Act, 1986 (No. 

2 of 1986) 

This Act regulates pollution from ships, tankers and offshore installations, and for that purpose gives effect to MARPOL. In 

terms of the Act, it is an offence to discharge any oil from a ship, tanker or offshore installation within 12 miles (19 km) off the 

South African coast. The discharge of oily water or oil and any other substance which contains more than a hundred parts per 

million of oil is prohibited between 19 – 80 km offshore 

Marine Pollution (Intervention) Act, 

1987 (No. 65 of 1987) 
This Act gives effect to the international convention relating to the Intervention of the High Seas in cases of oil pollution 

casualties, and to the Protocol relating to Intervention of the High Seas in cases of Marine Pollution by substances other than 

Oil in South African Waters 

Maritime Safety Authority Act, 1998 

(No. 5 of 1998) 
This Act provides for the establishment and functions of SAMSA. The objectives of the Act are to: (1) ensure safety of life and 

property at sea; (2) prevent and combat pollution of the marine environment by ship; and (3) promote South Africa’s maritime 

interests 

Marine Spatial Planning Act, 2018 

(No. 16 of 2018) 
This Act provides a framework for marine spatial planning in South Africa and the development of marine spatial plans. The 

objectives of this Act are to (1) develop and implement a shared marine spatial planning system to manage a changing 

environment that can be accessed by all sectors and users of the ocean, (2) promote sustainable economic opportunities 

which contribute to the development of the South African ocean economy through coordinated and integrated planning, (3) 

conserve the ocean for present and future generations, and (4) facilitate responsible use of the ocean 

Maritime Zones Act 1994 (No. 15 of 

1994) 
The Act defines the maritime zones, including territorial waters, contiguous zone, exclusive economic zone and continental 

shelf. Section 9(1) states that any law in force in South Africa shall also apply on and in respect of an installation 

National Nuclear Energy Regulator 

Act, 1999 (No. 47 of 1999) 
This Act provides for safety standards and regulatory practices for the protection of persons, property and the environment 

against nuclear damage. A licence is required for a vessel which has on board any radioactive material capable of causing 

nuclear damage (including any injury to or the death or any sickness or disease of a person). A certificate of registration is 

required for any action which is capable of causing nuclear damage 

World Heritage Convention Act, 

1999 (No. 49 of 1999) 
This Act provides for the incorporation of the World Heritage Convention into South African law and the recognition and 

establishment of World Heritage Sites 



October 2022  41106190-P01 

 

 

 
 13 

 

Legislation and guidelines Details 

Wreck and Salvage Act, 1995 (No. 

94 of 1995) 
This Act regulates the law of salvage in South Africa and provides for the application in South Africa of the International 

Convention of Salvage, 1989 
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6.0 WELL PLUGGING AND ABANDONMENT REQUIREMENTS  

The mature wellfields comprising of the Northeast Atlantic, United Arab Emirates (Abu Dhabi), South Asian 

Seas, East Asian Seas, Arctic, United States of America, Latin America and the Russian Federation have 

comprehensive legislative requirements and guidance on how to deal with aspects of well plugging and 

abandonment (P & A). By contrast, offshore oil and gas development around much of the African continent, 

and specifically Southern Africa, is still emerging with far less defined legislative requirements and 

prescriptive industry guidance. The standards set by international legislative guidance can therefore be 

followed to provide context and adopted as appropriate. Figure 2 to Figure 4below reflect P&A requirements 

for the USA, UK and Canada, respectively.  

 

Figure 2: Permanent well plugging requirements for the United States of America (International 
Association of Oil and Gas Producers, 2017)  
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Figure 3: United Kingdom summary P&A requirements (International Association of Oil and Gas 
Producers, 2017) 
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Figure 4: Canada summary P&A requirements (International Association of Oil and Gas 
Producers, 2017)
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7.0 BASELINE INFORMATION 

The information summarised in the tables below is extracted from the Final Scoping Report (SLR, 2022) and 

Draft ESIA complied by SLR. The information is presented within the context of the decommissioning phase 

plugging and abandonment of the well and is therefore only a summary. For detailed descriptions of the various 

baseline aspects, reference should be made to the FSR and Draft ESIA study and their respective appendices. 

Table 4 provides the physical baseline of where the proposed exploration will take place. 

Table 4: Physical baseline 

Category Description 

Regional locality 
▪ Block 5/6/7 area of interest is situated 60 km at the closest location to 

170 km at the farthest location offshore from the Cape Town coast.  

Project background, 

exploration method and 

description of operations 

▪ The proposed exploration well drilling is planned for 10 000 km2 (area of 

interest) with up to five wells being planned. Commencement of the 

exploration has yet not been announced, however TEEPSA states that 

commencement is anticipated for the fourth quarter of 2023 and the 

second quarter of 2024 to drill the first well. The drilling durations is 

expected to take approximately three to four months (excluding 

mobilization and demobilization). 

▪ A semi-submersible drilling unit or drillship that is suitable for deep water 

harsh marine environment will be employed. The drilling unit will be 

supported by three support vessels and a helicopter. The most probable 

onshore logistics base will be the Port of Cape Town or alternatively the 

Port of Saldanha. 

▪ In terms of the drilling operation, final drilling site selection will be 

dependent on a thorough analysis of the seismic and pre-drilling survey 

data and the geological target. Drilling will follow two sequences or 

stages, namely, initial (riserless) drilling stage and the risered drilling 

stage. The initial stage includes drilling of a 36- or 43-inch hole to 70 m 

deep which the conductor pipe will run into the hole and cemented. Then, 

further sections will be drilled with a 26 inches hole to depths of 1 070 m. 

The drilling of the initial sections will be done using seawater and water-

based muds. The risered drilling stage begins with the lowering of a blow-

out preventer (BOP) and installation on to a wellhead which will prevent 

the release of fluids such as oil, gas, or condensate from the well, also 

known as blow-out. Low toxicity non-aqueous drilling fluids will be utilized 

in the event of water bases muds failing to provide adequate parameters 

required to safely drill a well. 

▪ Once the drilling stage has been completed and the target depth is 

reached, well logging will take place. Well logging entails evaluating the 

physical and chemical properties of the rocks in the sub-surface. The 

evaluation also includes checking for the component minerals (water, oil, 

gas) to confirm if hydrocarbons and petrophysical characteristics are 

available. 
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Category Description 

▪ The well (flow) testing process takes place to uncover the economic 

potential before a well is abandoned. A test would take up to seven days 

to complete (5 days of build-up and 2 days of flowing and flaring). 

▪ Once the drilling and logging phase of the project are concluded, the 

exploration wells will need to be sealed with cement plugs and deserted 

using international best practices. This process forms part of the 

demobilization phase. 

Existing oil production and 

other infrastructure  
▪ As mentioned in the TEEPSA ESIA, the current project will not result in 

the production of oil and/or gas but to gather extensive information on 

potential resources. Thus, there is no existing oil production and other 

infrastructure. 
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Table 5 presents a synopsis of the biophysical baseline of where the proposed exploration will take place.  

Table 5 Biophysical (Environmental) Baseline:  

Category Description Closure implications  

Regional weather 
and impact on 
oceanic 
conditions 

▪ Cape Towns’ average temperatures recorded ranges between 15 and 26°C in 

summer and 7 to 18°C in winter. Furthermore, the Cape Columbine (Saldanha Bay 

and St Helena Bay) records averages temperatures that are at 13°C and 26.5°C in 

summer and approximately 7°C and 17.5°C in winter. 

▪ N/A 

Geology 
▪ The inner shelf of the project area is underlain by Precambrian bedrock while the 

middle and outer areas consist of Cretaceous and tertiary sediments. 

▪  Other portions of Block 5/6/7 comprise sediment that is dominated by muds and 

sandy muds. 

▪ There is a likely occurrence of hardgrounds due to the Northern Cape coast 

constituting of mainly hardground. 

▪ Scientific coring undertaken for Block 5/6/7 in 2008 revealed the cores to be light 

greenish grey, greenish grey and light olive-grey consolidated nannofossil ooze 

throughout the profile. 

▪ Long-term fracturing of substrate surrounding the 

plugged and abandoned well may result in gas/oil 

leakage and/or compromise the structural 

integrity of the well casing and plug. 

Oceanic biology 
▪ Block 5/6/7 lies within the Southern Benguela and Southeast Atlantic Deep Ocean 

Ecoregions. The Southern Benguela ecoregion is characterized by the presence of 

cold surface water, high biological productivity and high variable physical, chemical 

and biological conditions. On the other hand, biodiversity patterns in the Southeast 

Atlantic Oceanic Ecoregion are currently not understood. 

▪ The plugged and abandoned well will be a 

permanent feature on the ocean floor and has the 

potential to affect oceanic biota, albeit that the 

feature has a small physical footprint. 

▪ In the unlikely event of a leak after well 

abandonment or (worst-case) blow-out during 

operations or plugging and abandonment 

activities, the resultant contamination would 

adversely affect marine biota and ecosystems, 
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Category Description Closure implications  

▪ The biological oceanography is subdivided into three portions, the Demersal 

Communities (seabed), Pelagic Communities (inhabit water column) and Coastal 

Communities. The seabed communities in Block 5/6/7 lie within the Southwestern 

Cape Sub-Photic and Continental Slope Biozones. The proposed drilling site 

comprises four ecosystem types, Southeast Atlantic lower-slope (water depths 

ranging between 1 800 m to 3 500 m), Southeast Atlantic mid-slope (water depths 

ranging between1 000 m to 1 800 m), Southeast Atlantic upper-slope (water depths 

ranging between 500 m to 1 000 m) and the Cape Lower Canyon (water depth at 

500 m). 

and therefore requires appropriate industry 

standard design, implementation and testing of 

well plug before abandonment. 

▪ Should alien invasive species establish in the 

direct project area, adequate and practical 

measures should be employed to ensure that the 

issues are treated well on time. 

Sensitive and 
protected areas 

Marine Protected Areas (MPAs) 

▪ There are several MPAs and sensitive marine areas that are found on the West 

and South-West Coast of South Africa. 

▪ There are two MPAs (Brown’s Bank and Southeast Atlantic Seamounts) that are 

found in the license Block 5/6/7, however these MPAs are not directly located near 

the actual drilling site and TEEPSA mentions that all exploration activities avoid all 

MPAs. 

Ecologically or Biologically significant Areas (EBSAs) 

▪ Block 5/6/7 overlaps with five EBSAs (namely the Cape Canyon and Associated 

Islands, Seas of Good Hope, Protea Seamount Cluster, Brown’s Bank and 

Benguela Upwelling System EBSAs), the Area of Interest for proposed exploration 

drilling avoids all EBSAs. 

Biodiversity Priority Areas 

▪ Block 5/6/7 overlaps with areas mapped as Protected Area, Critical Biodiversity 

Area 1 (CBA 1) Natural, CBA 1 Restore, Critical Biodiversity Area 2 (CBA 2) Natural, 

CBA 2 Restore and Ecological Support Area (ESA), whereas the Area of Interest 

▪ Same as above (implications linked to oceanic 

biology) 

▪ Portions flagged as sensitive, priority areas, IBAs, 

MPAs and Ramsar sites should be avoided 

during the construction and abandonment of the 

well. 
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Category Description Closure implications  

for proposed exploration drilling overlaps with CBA 1 Natural & Restore and CBA 2 

Natural & Restore mainly in the north, but also marginally in the south.  

Approximately 5.4 % of Area of Interest is covered by CBA 1 and CBA 2. 

Important Bird Areas (IBAs) 

▪ Block 5/6/7overlaps with the proposed Bird Island / Dassen Island / Heuningnes 

River and estuary system / Lower Berg River wetlands marine IBA and the Atlantic 

Southeast 19 IBA.  The Area of Interest for proposed exploration drilling only 

overlaps with the proposed Atlantic Southeast 19 IBA. 

▪ Block 5/6/7 consists of only several confirmed IBAs, namely, estuaries, islands, 

nature reserves and sections of the coast. 

Ramsar Sites 

A Ramsar site is a wetland that is classified as of international importance under the 

Ramsar Convention. Eleven RAMSAR sites occur within the Project's indirect area 

of influence (Orange River Mouth, Berg River Estuary, Langebaan, Dassen Island 

Nature Reserve, Verlorenvlei, False Bay Nature Reserve, Bot - Kleinmond 

Estuarine System, Dyer Island and Geyser Island Provincial Nature Reserves, De 

Hoop Vlei, De Mond, Wilderness Lakes). 
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Table 6 provides the brief description of the socio-economic baseline (SLR, 2022). 

Table 6: Socio-economic knowledge base 

Category Description Closure implications  

International status of waters in which 
project is located 

▪ Block 5/6/7 overlaps with two offshore Marine Protected Areas 

(MPAs) (namely the Brown’s Bank and Southeast Atlantic 

Seamounts MPAs), the Area of Interest for proposed exploration 

drilling avoids all MPAs. There also MPA’s within the projects indirect 

area of influence. 

▪ As part of a regional Marine Spatial Management and Governance 

Programme (MARISMA EBSA Workstream, 2020), the Benguela 

Current Commission (BCC) and its member states identified a 

number of EBSAs both spanning the border between Namibia and 

South Africa and along the South African West, South and East 

Coasts. Block 5/6/7 overlaps with five EBSAs (namely the Cape 

Canyon and Associated Islands, Seas of Good Hope, Protea 

Seamount Cluster, Brown’s Bank and Benguela Upwelling System 

EBSAs), the Area of Interest for proposed exploration drilling avoids 

all EBSAs. 

▪ Eleven RAMSAR sites occur within the Project's indirect area of 

influence (Orange River Mouth, Berg River Estuary, Langebaan, 

Dassen Island Nature Reserve, Verlorenvlei, False Bay Nature 

Reserve, Bot - Kleinmond Estuarine System, Dyer Island and 

Geyser Island Provincial Nature Reserves, De Hoop Vlei, De Mond, 

Wilderness Lakes)  

▪ Important Marine Mammal Areas (IMMAs) were introduced in 2016 

by the IUCN Marine Mammal Protected Areas Task Force to support 

marine mammal and marine biodiversity conservation. Much of the 

▪ The international status of waters 

should not be changed once the project 

ceases and should be maintained. 

▪ Areas of sensitivity should be avoided 

during the operational phase and all 

equipment should be removed during 

demobilisation to ensure that these 

areas are not impacted by equipment 

left behind.  

▪ Selection of the well site would have 

occurred during the detail project 

planning phase, and subsequent 

project-related impacts would have 

largely occurred during the initial 

mobilization, drilling and demobilization 

phases. Limited impacts similar to those 

during drilling may occur during well 

capping operations (refer to Section 

10.0) but the spatial extent of the project 

disturbance footprint will not change 

after initial drilling operations. 
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Category Description Closure implications  

West Coast of South Africa has not yet been assessed with respect 

to its relevance as an IMMA, the coastline from the Olifants River 

mouth on the West Coast to the Mozambiquan border overlaps with 

three declared IMMAs (Southern Coastal and Shelf Waters of South 

Africa, Cape Coastal Waters, Southeast African Coastal Migration 

Corridor).  

Social demographics 
▪ The area encompasses the entire approximate coastline that 

extends between Saldanha Bay and Cape Agulhas and extends into 

the Northern Cape, Western Cape, and Eastern Cape Provinces of 

South Africa. 

▪ Both Cape Town (City of Cape Town Metropolitan Municipality) and 

Gqeberha (Nelson Mandela Bay Metropolitan Municipality) are major 

metropolitan areas in South Africa, which in 2019 support an 

estimated population of 4 131 722 and 1 207 485, respectively 

(Statistics South Africa , 2020). Cape Town is the second largest 

metropolitan area in South Africa (after Johannesburg), while 

Gqeberha is ranked fifth. 

▪ The population size (in 2020) of the respective coastal district 

municipalities between Cape Town and Gqeberha is estimated at 

291 150 and 631 005 persons for the Overberg and Garden Route 

Municipalities, respectively (Government, 2017), while the Sarah 

Baartman District Municipality had 479 923 persons in 2016. The 

population size of the entire West Coast District Municipality is 

estimated at 455 881 persons (Municipality W. C., 2019) and the 

Namakwa District has an approximate population of 132 000 

(Municipality N. D., 2020). Saldanha Bay Local Municipality has the 

▪ Alteration in sense of place and cultural 

/ spiritual reliance on the sea. 

Exploration operations may be 

perceived to result in changes to the 

natural environment and/or the local 

sense of place, as well as links to area 

or items of cultural, spiritual or ritual 

significance. 

▪ Pressure on local services and facilities. 

The use of local service providers and 

suppliers, while considered an 

economic benefit, may also result in 

increased pressure on local providers or 

facilities if they do not have sufficient 

capacity to support the exploration or 

other activities. This may include both 

public services (hospitals, clinics, and 

emergency responses), as well as 

private services (accommodation, 

transport and others), but also 
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Category Description Closure implications  

second highest population in the West Coast District with a 

population size of 119 132 in 2019. 

▪ The population density of the City of Cape Town is estimated at 1 

530 persons per square kilometre, while the Nelson Mandela Bay 

Metropolitan Municipality supports 646 people per square kilometre. 

The largely rural Namakwa District is the lowest at 1.1 persons per 

square kilometre with the Overberg, Garden Route West Coast and 

Sarah Baartman District Municipalities with 21, 25, 14.6 and 8 

persons per square kilometre, respectively 

consumption of products (i.e., food, 

consumables, etc.). 

▪ Reduction in income and livelihood 

related to short-term disruption of 

commercial fisheries. 

▪ Impact on local tourism, recreation and 

recreational fishing, and commercial 

shipping. The implementation of the 

safe operational zone around the drilling 

unit, as well as movement of the support 

vessel between the drill area and port, 

will effectively exclude vessels from 

portions of the drilling area at any one 

time. Thus, their presence presents a 

potential risk of interference with 

commercial, recreational and fishing 

boats and other marine recreational 

activities. 

▪ Potential collision hazards with lost 

equipment drifting on the surface or in 

the water column, which may pose a 

public health and safety risk. 

▪ Reduction in recreational activities, and 

small-scale and commercial fishing in 

the region, including all forms of near-

shore and offshore fishing (e.g., 

exclusion areas for fishing, non-
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Category Description Closure implications  

consumption due to toxicity, decline in 

recruitment of fish stocks). 

▪ National, regional, and local collapse in 

public trust and increase in conflict 

related to environmental and social 

impacts from major spills. 

Cultural heritage and sites 
▪ According to the South African Heritage Resources Agency 

(SAHRA) there are between 45 and 50 shipwrecks located around 

Robben Island, approximately 20 shipwrecks between Cape Town 

and Milnerton and approximately 20 shipwrecks between Milnerton 

and Saldanha Bay. All these known shipwrecks are in waters 

shallower than 100 m (Berry, 2012 ). Although no wrecks have been 

identified in the Area of Interest based on the 2D and 3D seismic 

data acquired from Block 5/6/7 there are at least two suspected 

wrecks, the Argo (1942) and the Belgian Fighter (1942), that may 

occur within the proposed Area of Interest (confirmed by SAHRA in 

its comment on the draft Scoping Report, July 2022). 

▪ For Block 5/6/7, there is need to consider terraqueous (territorial and 

watery) territories which refer to and includes inshore archaeological 

sites and sites of spiritual significance. These waterways are 

described as ‘living’ waters and are believed to play a critical role in 

spiritual and health management in indigenous groups specifically 

(First Peoples and Nguni), but also the descendant groups of 

Europeans in the country and immigrant (specifically southern 

African and Central African) beliefs and ritual practices at the coast. 

▪ In the event that a shipwreck is 

discovered during a pre-drilling site 

survey, TEEPSA must adjust the well 

location to avoid any shipwrecks 

identified in pre-drilling ROV surveys, 

and if any historic shipwreck objects are 

found before or after drilling 

commencement, which could 

potentially be impacted by the activity, 

work in the directly affected area should 

cease until the SAHRA has been 

notified and the operator has complied 

with any additional mitigation as 

specified by the SAHRA. 

▪ The spatial extent of the project 

disturbance footprint will not change 

after initial drilling operations. 
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Category Description Closure implications  

Workforce 
▪ The majority of the workforce will comprise highly specialised skilled 

staff on the drilling unit and support vessels (180 - 200 people on 

board depending on drilling operations). These are employees 

provided by the drilling unit, and mostly comprise the unit’s direct 

staff as well as a portion of contracted 3rd party services. It is 

estimated that around another 177 employees will be shore based. 

Of these, local content plans indicate that about 150 South African 

staff would make up the complement within this staff number. A 

limited number of local staff would also be employed at the onshore 

base for up to six months for an appraisal well (including mobilisation 

and demobilisation).  The use of local labour will be prioritised where 

possible in line with TEEPSA’s local content commitments. 

▪ The proposed exploration activities are expected to inject USD 90 

million (or ZAR 1.3 billion) into the regional South African economy, 

which will largely be directed to bulk suppliers and logistics support.  

It is not possible to determine the total Project spend that will be 

directed into the local Cape Town Metropolitan and / or Saldanha 

areas. The proposed exploration activities will have minimal demand 

for local content and local employment, outside of the use of local 

services providers for refuelling, catering, goods as well as transport 

and accommodation for crew changes. 

▪ The project is of a relatively short-term 

duration (approximately six months) 

and of a highly specialised nature 

involving purpose-built equipment and 

vessels (the same also being true for 

decommissioning activities), limiting 

any potential for long-term development 

benefits. In addition, TEEPSA will likely 

contract local contractors where the 

skills and expertise are available, and 

this will be the larger and more 

established businesses and bulk 

suppliers. These are only likely to be 

restricted benefits to local SMME’s 

outside of incidental expenditure. 

Alternative employment opportunities 

should be created while the project is 

running to ensure that post closure does 

not result in significant unemployment in 

the local communities. 

Pressures  
▪ The use of local service providers and suppliers, while considered 

an economic benefit, may also result in increased pressure on local 

providers or facilities if they do not have sufficient capacity to support 

the exploration or other activities (direct negative impact). This may 

include both public services (hospitals, clinics, and emergency 

responses.), as well as private services (accommodation, transport 

▪ TEEPSA could consider employing 

outside contractors and service 

providers during the demobilisation 

phase to reduce pressure on local 

suppliers, noting that the scope for this 

is likely to be limited due to the project 
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Category Description Closure implications  

and others), but also consumption of products (i.e. food, 

consumables, etc.). 

site locality, logistical considerations 

and specialized nature of the work.  

Existing and planned maritime uses The western coastal shelf has highly productive commercial fisheries 

similar to other upwelling ecosystems around the world, while the East 

Coast is considerably less productive but has high species diversity, 

including both endemic and Indo-Pacific species.  

Approximately 14 different commercial fisheries sectors currently 

operate within South African waters and are all active in the indirect area 

of influence, including:   

▪ Demersal trawl 

▪ Mid-water trawl  

▪ Hake demersal longline 

▪ Shark demersal longline 

▪ Small pelagic purse-seine 

▪ Large pelagic longline 

▪ Tuna pole 

▪ Traditional line fish 

▪ West Coast rock lobster 

▪ South Coast rock lobster  

▪ Squid jig 

▪ The plugged and abandoned well will be 

a permanent feature on the ocean floor 

and has the potential to affect oceanic 

biota and uses dependent on these 

(fishing, deep-sea tourism), albeit that 

the feature has a small physical 

footprint. 

▪ Post closure maritime uses should 

minimally be affected after well 

decommissioning and abandonment.  

▪ In the unlikely event of a leak or (worst-

case) blow-out after decommissioning 

the resultant contamination would 

adversely affect marine biota, 

ecosystems and uses dependent on 

these, and therefore requires 

appropriate industry standard design, 

implementation and testing of well plug 

before abandonment. 
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Category Description Closure implications  

▪ Small-scale fisheries 

▪ Beach-seine and gillnet fisheries (netfish); and  

▪ Aquaculture / Mariculture (including abalone, mussels, oysters, 

seaweed, and finfish) 

The Area of Interest for proposed exploration drilling is situated offshore 

of the main trawl grounds in the area; however there the area does 

coincide with the outer depth range of fishing effort (SLR, 2022) 

Zone of influence 
▪ Marine protected areas 

▪ Ecologically or biologically significant areas 

▪ Biodiversity priority areas 

▪ Important bird areas 

▪ Ramsar sites 

▪ Sanctuaries 

▪ Important marine mammal areas 

▪ The areas of sensitivity should be 

largely avoided, and impact mitigation 

should take place operationally to avoid 

residual risks 

▪ The spatial extent of the project 

disturbance footprint will not change 

after initial drilling operations 
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8.0 OVERVIEW OF PROJECT PLAN 

The Area of Interest is approximately 10 000 km2 in extent and is located offshore roughly between Cape Town 

and Cape Agulhas, approximately 60 km from the coast at its closest point and 170 km at its furthest, in water 

depths between 700 m and 3 200 m. The schedule for drilling the wells is not confirmed yet; however, the 

earliest anticipated date for commencement of drilling, if an Environmental Authorisation is granted, is between 

the fourth quarter of 2023 (Q4 2023) and second quarter of 2024 (Q2 2024). A notional well depth of 3 570 m 

is assumed at this stage (SLR, 2022), with the expected target drilling depth expected to be approximately 2 

500 m. 

Table 7: Summary of exploration activities and phases (SLR, 2022) 

Exploration phases  Exploration activities  

Mobilisation phase  

Establish onshore logistic base using existing infrastructure and rental of 
quay space for use as laydown area, warehouse, and mud plant (for 
preparation of drilling fluids) 

Appointment of specialised international and local service providers and 
staff 

Procurement of long lead items, importation and transportation of drilling 
equipment and bulk materials   

Accommodation rental and local spend (e.g., food and supplies) 

Transit of drilling unit and supply vessels to drill site   

Discharge / exchange of ballast water   

Operation phase 

Presence and operation of drilling unit and supply vessels - routine 
discharges to sea / air and lighting 

Operation of helicopters 

Well drilling (including ROV site survey; spudding; installation of 
conductor pipes, wellhead, BOP, marine riser, etc.) 

Discharge of cuttings, drilling fluid and residual cement 

Well (flow) testing and flaring including the possible discharge of treated 
produced water 

Interaction with local economy (jobs and business opportunities; use of 
local services and facilities) 

Demobilisation 
(decommissioning) phase 

Abandonment of well (plugging well with cement, test integrity and 
seabed clearance survey), including any clean-up activities if required 

Demobilisation of drilling unit and support vessels from drill site 

Demobilisation of logistics base, services, and work force   

 

The purpose of well sealing and plugging is to isolate permeable and hydrocarbon bearing formations. Well 

sealing and plugging aims to restore the integrity of the formation that was penetrated by the wellbore. The 

principal technique applied to prevent cross flow between permeable formations is plugging of the well with a 

properly designed cement mix, thus creating an impermeable barrier between two zones.  

Once drilling and logging have been completed, the exploration wells will be sealed with cement plugs, tested 

for integrity, and abandoned according to international best practices and stringent company rules. Cement 

plugs will be set to isolate hydrocarbon bearing and / or permeable zones and cementing of perforated intervals 
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(e.g., from well logging activities) will be evaluated where there is the possibility of undesirable cross flow.  These 

cement plugs are set in stages from the bottom up. Two cement plugs would be installed: i.e. one each for 

isolation of the deep reservoir and the main reservoir; and a second as a second barrier for the main reservoir. 

Typical cement plug formulation (composition) for plugging and abandonment application in South Africa (based 

on drilling off the South Coast in Block 11B/12B, the exact formulation will depend on the selected contractor 

providing the services) is presented in Table 8. Cement plug formulation is based on several well conditions 

and status, viz. depth, fluids in the well, gas or oil reservoir, temperature, etc. As such, it can be adjusted based 

on the logistics and product availability, without compromising the objectives.  

The integrity of cement plugs can be tested by a number of methods. The cement plugs will be tag tested (to 

validate plug position) and weight tested, and if achievable then a positive pressure test (to validate seal) and/or 

a negative pressure test will be performed. Additionally, a flow check may be performed to ensure sealing by 

the plug. Once the well is plugged, seawater will be displaced before disconnecting the riser and the BOP (SLR, 

2022).   

Table 8: Typical cement plug formation for plugging and abandonment application in South Africa 
(SLR, 2022) 

Product Function Chemical definition  

G Neat Cement  Binder  Portland Cement Clinker  

Fresh Water  Base fluid  Water 

NF-6  Anti-foam agent  Glycol 

HALAD-344  Fluid Loss agent  Polymer 

HALAD-413  Fluid Loss Agent  Polymer 

CFR-3L  Polymer Dispersant (friction reducer) 

HR-4L  Retarder  Lignosulfonate 

GasCon-469  Bonding Agent  Silica 

* Barite may be used as a weighting material for the spacer. However, it is not generally needed when Newtonian fluids 

(i.e. a fluid in which the viscous stresses arising from its flow are at every point linearly correlated to the local strain rate) 

are in the wellbore, in which case the spacer would be water. 

The technical requirements for sealing of offshore wells and associated technologies are well-understood, 

based on several decades worth of industry experience gained mainly from the North Sea and Gulf of Mexico, 

although development of the Southern Hemisphere wellfields around Australia and Africa is far less advanced 

(Melbourne-Thomas J, 2021). The choice of a specific well plugging and sealing design configuration is driven 

by a number of factors including locality and depth, geological substrate conditions, access and logistical 

considerations, and cost. However, regardless of these factors the basic plugging and abandonment 

configuration consists of a surface plug, two or more barrier plugs (towards potential overburden and reservoir 

flow zones, respectively), and in some instances filling of a section of the well shaft with concrete or other 

material (Figure 5).  

After the exploration wells have been sealed, they are tested for integrity and abandoned. The intention is to 

abandon the wellheads on the seafloor if it is deemed safe to do so based on a risk assessment. The risk 

assessment criteria will consider factors such as the water depth and use of the area by other sectors, noting 

that the drilling water depth of approximately 2 500 m is well outside that of trawling and most other maritime 

activities .   
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Figure 5: Diagrammatic example of typical well plug and abandon measures (Vralstad, 2019) 

Where it is deemed to be safe, the wellhead will be left in place on the seafloor and fitted with an over-trawlable 

abandonment cap (Figure 6). The over-trawlable cap is estimated to measure approximately 5.2 m x 5.2 m, with 

a height of 4.4 m.  In this regard, it is noted that in developed deep-water fields in the North Sea and Golf of 

Mexico, regulators generally do accept that decommissioned wellheads be left without the need for further 

structures to be added on top. The need for the envisaged cap may therefore still be revised at a later stage, in 

consultation with local regulators and based on specific project considerations. 

Monitoring gauges to monitor pressure and temperature through wireless communication with frequencies 

between the transmitter and the receiver in the 12.75 to 21.25 kHz range may be installed on wells where 

TEEPSA will return in the future for appraisal / production purposes. The gauges will be placed and remain 

under the over-trawlable cap. Monitoring gauges will not be installed on exploration wells which are earmarked 

for abandonment.  

With the exception of the abandoned wellheads and associated over-trawlable caps, and drilling discharges 

deposited on the seabed, no further physical remnants of the drilling operation will be left on the seafloor. A final 

clearance survey check will be undertaken using an ROV. The drilling unit and supply vessels will demobilise 

from the offshore licence area and either mobilise to the following drilling location or relocate into port or a 

regional base for maintenance, repair, or resupply (SLR, 2022). 
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Figure 6: Example of over-trawlable cap to be installed on wellhead on sea floor (image provided by 
TEEPSA) 

9.0 DECOMMISSIONING PLANNING 

9.1 Concurrent operational decommissioning and rehabilitation  

GN R. 1147 requires that a concurrent operational rehabilitation plan for new projects be developed. However, 

the initial project-related disturbances and impacts will exclusively occur during the initial mobilization, drilling 

and demobilization phases. Thereafter, the well installation itself and surrounding area will remain unchanged 

for the duration of the well production yield (operations) phase. Once yield testing has concluded the 

decommissioning phase activities will immediately occur. Therefore, concurrent/operational rehabilitation is not 

relevant to the Block 5/6/7 project. 

9.2 Decommissioning vision and objectives 

The following decommissioning vision and objectives have been formulated for the Block 5/6/7 project, to guide 

the identification of appropriate well plugging and abandonment measures, as well as inform refinement of future 

planning and design in this regard: 

9.3 Total Energies EP Plug and Abandonment criteria and processes 
to demonstrate compliance: 

TTE follows best industry standards to ensure well integrity throughout the well life cycle and would in principle 

apply these to the Block 5/6/7 project, noting that this list is non exhaustive (TEEPSA , 2022): 

▪ ISO 16530-1 standard Well Integrity Life cycle governance 

▪ API RP 90-2 Annular Casing Pressure Management for Onshore Wells 

▪ NORSOK Standard D-010 Well Integrity in drilling and wells operations 

TTE also relies on several guidelines and generally applies the most stringent ones when it comes to well 

construction, such as: 

▪ The North Sea Oil and Gas UK “Guidelines for the abandonment of wells” & “Guidelines on qualification of 

Materials for the abandonment of wells” 

▪ The BSEE GOM 30 CFR 250.1715 “permanent plug and abandonment of wells” 
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During the well construction phase the P&A requirements are assessed to make sure that the design can 

accommodate the full range of known environmental conditions that relate to a well and to maintain the integrity 

and functionality over time. This is done by applying the cap rock principle as described below: 

▪ The Cap Rock principle defines the minimum setting depth of a well barrier required for isolating a flow zone 

by installing it at a depth in a wellbore that has a formation fracture pressure capable of withstanding the 

maximum anticipated pressure resulting from the flow zone. 

 

Figure 7: Cap Rock Principle (Extract CR EP FP 424) 

For Permanent Well Abandonment, TTE approach is as follows (TEEPSA , 2022): 

▪ All zones with flow potential are identified prior and after well construction process (Individual zones to be 

isolated), each possible flow zone is isolated from each other and from the seabed or from the external 

environment by permanent well barriers. This applies equally to the inner bore and all the annuli 

▪ A permanent well barrier would be installed where moveable hydrocarbons or overpressure are present in 

the lifetime of the abandonment, consists of a cement plug of adequate length set above the potential flow 

zone with its base following the cap rock principle. A well barrier envelope is built with several barriers 

elements that must be verified upon installation 

▪ The barrier must be permanent over the well life cycle and is therefore designed for the bottom hole 

environment. Mechanical barriers such as elastomers or metal-to-metal seals used in mechanical plugs and 

packers are not acceptable as a Permanent isolation material unless cased in cement. Cables, flat packs, 

and control lines can form part of a permanent isolation provided it is demonstrated that a leak path is not 

introduced over time 

Across the wellbore, several wellbore elements verified must extend across the full section of wellbore to 

constitute with the original rock an overall well barrier envelope. This applies equally for the primary and 

secondary well barrier envelope. 
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Figure 8: Rock to rock well barriers (extract CR EP FP 424) 

Several means are available to test and validate an installed Well Barrier Envelope. Verification methods are 

described below for the various well barrier elements constituting the overall envelope (TEEPSA , 2022): 

▪ Annular cement wellbore barriers can be verified by: 

▪ Validation of original records including cement placement and / or original logs considering the 

subsequent production life of the well 

▪ A logging program to assess the cement quality 

▪ Inside-cement-plug verification 

▪ All inside cement-plugs shall be weight tested 

▪ In addition to weight test, a pressure test would be performed to validate the deepest cased hole plug 

An overview of international offshore decommissioning regulations from IOGP (reports 584 & 585 dated July 

2017) describes decommissioning and wells plugging and abandonment activities. TTE P&A rules requirements 

for well barriers are as minimum compliant with regulatory requirement and uses the most stringent standards: 

▪ Each individual independent flow zone (IZI) must be isolated from the external environment by two 

permanent well barriers where movable hydrocarbons or overpressures are present in the lifetime of the 

abandonment 

▪ A minimum of one permanent Well Barrier is installed where no hydrocarbons are present and there is no 

potential to flow to surface / seabed 

TTE internal rules require that measures (surveys) are put in place when wells are suspected to have identified 

defects in the final well P&A status (design or verification), or where wells have been confirmed to have 

sustained abnormal pressures from potential flow zones. Several tools are available to ensure all risks identified 

are ALARP when well is finally declared as plugged and abandoned. 
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Figure 9: Examples of Wells Barriers during well construction and final P&A (Extract ISO 16530) 

 

9.4 General decommissioning process 

There are different phases and components of the well decommissioning process as indicated below:  

9.4.1 Mobilisation  

Well plugging and abandonment occurs at the end of exploration operations, for which fleet mobilisation would 

have already occurred at the onset of the well development, including: 

▪ Drill ship or semi-submersible rig units: Loading of equipment from departure point at Gulf of Guinea (GoG) 

and custom clearance requiring approximately three days 

▪ Support vessels: Loading of equipment from departure point at GoG and custom clearance requiring 

approximately three days, followed by mobilisation of platform supply vessel (PSV) supporting 

decommissioning to reach the well location requiring approximately seven days at a maximum travel speed 

of 14 knots 12 days of mobilisation will be required for one Healy Lift Platform Supply Vessel (HLPSV) 

▪ Additional logistics and services required during mobilisation include cranes, trucks, and helicopters  

9.4.2 Decommissioning operations  

▪ Rig: Roughly 10 days of operations at sea are required for the rig site for capping and terminating the well 

testing operations 

▪ Cementing and application of additives as indicated below 

9.4.3 Abandonment of wells 

▪ Wells are sealed with cement plugs in the well bore at various levels according to good oilfield practice with 

integrity tests exhibiting acceptable results  
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▪ The drilling, blow-out preventor (BOP) stacks and riser equipment will be retrieved leaving the wellhead at 

seabed 

▪ Over-trawlable abandonment cap placed over the wellhead after site specific risk assessments are 

conducted to minimise the risk of any third parties, as well as potential damage to the wellheads. If site-

specific risk assessment concludes there is a danger or risk to other marine users, the wellheads will be 

removed. Conversely, if in consultation with the regulator the over-trawlable cap is deemed redundant due 

to the drilling water depth, this element may be omitted from the final plug and abandonment configuration 

▪ Any excess cement, barite and other similar materials onboard the drilling unit is shipped to shore for storage 

or disposal, or if acceptable to regulator (if proven to be benign and of acceptably limited quantity) may be 

vented 

▪ Abandoned well locations are surveyed and accurately charted with the SAN Hydrographer 

▪ Conduct a 50 m x 50 m final clearance survey by ROV to confirm the status of seafloor around the well to 

ensure no dropped equipment and other removable features (e.g., excess cement) remain 

9.4.3.1 Integrity testing  

Well plugging and abandonment are undertaken to ensure safe closure of a non-producing offshore wells. Wells 

are sealed, plugged, tested for integrity, and abandoned according to the prescribed standards mentioned 

above. The goal of these measures is to provide permanent containment of the formation fluids and to prevent 

migration from the reservoir to the seabed, i.e., isolate permeable and hydrocarbon bearing formations. The 

principal technique applied to prevent cross flow between permeable formations is plugging of the well with 

cement, thus creating an impermeable barrier between two zones. Depending on the formations encountered, 

a well may be plugged at multiple locations. The integrity of cement plugs can be tested by a number of methods. 

The cement plugs will be tag tested (to validate plug position) and weight tested, and if achievable then a positive 

pressure test (to validate seal) and/or a negative pressure test will be performed. Additionally, a flow check may 

be performed to ensure sealing by the plug.    

The leakage of hydrocarbons from an abandoned well can be initiated through a compromised well barrier either 

by degradation overtime or natural seepage, or both. For the proposed activities up to five wells may be drilled, 

but only those which encounter hydrocarbon bearing formations could potentially leak. Although a leak from an 

abandoned well is unlikely, it could result in the release of considerable quantities oil or gas. The quantities 

released are, however, likely to be less than in the case of a well blow-out. 

9.4.4 Logistics  

▪ There will be a maximum of approximately two to three months of logistical support at the base with 

helicopters flying support to and from the well site when needed 

▪ Removal and final disposal of waste to an onshore licensed landfill site  

9.5 Proposed monitoring programme 

During operations, monitoring and auditing will be undertaken to confirm adequate implementation of the ESMP, 

as well as the effectiveness of mitigation measures in avoiding or minimising impacts. These monitoring and 

auditing requirements will, as relevant, be carried through into the demobilization and decommissioning phase 

of the project. 

TEEPSA’s and contractor’s HSE staff will implement a formal tracking procedure for investigating cause and 

identifying corrective actions in response to incidents, HSE and/or social non-compliances. Corrective actions 

include those intended to improve performance, non-compliances, and non-conformances (SLR, 2022).   
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Monitoring 

Monitoring will be conducted to ensure compliance with regulatory requirements and the performance objectives 

specified in the ESMP, as well as to evaluate the effectiveness of operational controls and mitigation measures. 

The main objectives of the monitoring programme include:  

▪ Identifying changes in the physical, biological, and social environment 

▪ Producing information about emergencies that require an immediate response 

▪ Obtaining information on the actual and potential environmental and social impacts of exploration and 

demobilisation activities 

▪ Using monitoring results as a source of information and as grounds for decision making regarding the design 

of new mitigation measures 

▪ Describing whether and to what extent discharges from exploration and demobilisation activities have had 

impacts on the marine environment 

Post-well abandonment monitoring 

Generally, monitoring of sealed wells is required only if there is a demonstrable risk of a significant adverse 

effect on the environment (European Commission, 2022) which would be indicated by monitoring during the 

operational phase, or in the event that the well is targeted for recommissioning during future production activities. 

As such, TEEPSA currently do not anticipate the requirement for ongoing monitoring of the well once the seal 

performance standard requirements have been met. 

Monitoring gauges to monitor pressure and temperature through wireless communication with frequencies 

between the transmitter and the receiver in the 12.75 to 21.25 kHz range may be installed on wells where 

TEEPSA will return in the future for appraisal / production purposes. The gauges will be placed and remain 

under the over-trawlable cap. Monitoring gauges if installed on exploration wells which are earmarked for 

abandonment (SLR, 2022) will not have an impact on the final abandonment, as the well will be still left in a 

status that meets requirements listed in Section 9.3. 

10.0 DECOMMISSIONING RISK ASSESSMENT (DRA) 

A screening level DRA was undertaken as part of the compilation of this closure framework. The primary 

intention of the DRA was to highlight the residual and latent risks that remain, or will manifest, after site 

relinquishment. and to determine the likely financial liability associated with managing these risks in the long 

term. The management of these risks is important to ensure that the closed site does not pose a pollution risk 

to the environment and that the closed site functions to support the intended/planned next maritime use for 

societal gain.  

10.1 Objectives and methodology 

10.1.1 Objectives 

The objective of the environmental risk assessment is to: 

▪  Ensure timeous risk reduction through appropriate interventions 

▪  Identify and quantify the potential latent environmental risks related to post closure 

▪  Detail the approach to managing the risks 

▪  Quantify the potential liabilities associated with the management of the risks 
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▪ Outline monitoring, auditing, and reporting requirements 

10.1.2 Methodology 

The methodology/approach used in the screening level DRA, undertaken as part of the environmental risk 

assessment, can be summarised as follows (Figure 10): 

 

 

Figure 10: Key components and process of risk determination 

The DRA is based on an E & P universal 6 x 6 matrix which has been provided by TTE The risk matrix consists 

of two criteria, probability (likelihood) and consequence which are shown in APPENDIX A. APPENDIX A further 

provides the scales and descriptors that were used for scoring probability and consequences. Once the 

probability and consequence scores were determined, the risk were ranked using three levels (Table 9). Based 

on the risk identified and level assigned, mitigation measures/actions were proposed. Thereafter, new post 

mitigation risk levels were identified to rate the risks that might still occur after mitigations have been 

implemented. 

Three risk levels are classified as shown in Table 9 

Table 9: Risk levels 

Risk level Descriptor Colour 

1 First Priority, risk level to be obligatorily reduced to Level 2 or 3  

2 Tolerable risk level if demonstrated to be ALARP (As low as 
practically practicable) 

 

3 Broadly acceptable risk level  
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10.2 Plugging and abandonment related risks 

The probability of a well blow-out occurring during operations, or leakage occurring during plugging and 

abandonment activities, is considered to be extremely unlikely. In a South Africa context, 358 wells have been 

drilled in the offshore environment to date (based on shapefile provided by PASA in 2021) and no well blow-

outs have been recorded to date. Global data maintained by Lloyds Register indicates that frequency of a blow-

out from normal exploration wells is in the order of 1.43 x 10-4 per well drilled  (SLR, 2022). Oil spilled in the 

marine environment will have an immediate detrimental effect on local and regional water quality, on marine 

fauna and possibly on livelihoods and tourism. A large oil spill, assuming the worst-case scenario of coastal 

oiling, would have a high negative interaction with both the biophysical and socio-economic environment. 

 

Figure 11: Diagrammatic example of an oil spill response limited capping stack (Oil Spill Response, 
2022) 

For wells during drilling operations, an “Operator Extra Expenses” (OEE) policy with a limit of not less than three 

times the Authorization for Expenditure (AFE) of the well is in place. This policy includes a Third-Party Liability 

(TPL) section with a limit of not less than 25 M$ (for Luiperd 1 it was a 100 M$ limit) and a cargo section with a 

limit of 25 M$. 

OEE policy covers the cost of regaining the control of a well under blow-out, the cost of redrilling the well and 

the cost of pollution clean-up and extends to cover possible leakage during plugging and abandonment 

activities. TPL covers the liability of the partners for damages, injury, death caused to third parties. Cargo covers 

the damages to the JV’s drilling equipment whilst in transit or intermediate storage. 

Subject to the Terms and Conditions of the policy, insurers will indemnify the assureds up to the policy limit for 

any incident during drilling operations (TEEPSA , 2022). 
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Statistics, well failures / blow out during operations and after abandonment (International Association for 

Oil & Gas producers , 2019): 

▪ TTE subscribes to various committees and industry groups thanks to which we have access to Industry 

data base (Figure 12) for blow out frequencies during drilling or after well abandonment  

▪ The International Association for Oil & Gas producers (IOGP) compiles well control incidents statistics for 

lesson sharing to promote learning and avoid the repetition of errors leading to well release and blow outs 

▪ The reasons leading to wells blowouts or well releases are well documented within the public literature 

domain. Generally, a potential flow zone not being isolated properly with adequate barriers leading to flow 

to uncontrolled flow down hole (underground blowouts) or release to environment (surface blowouts) 

▪ For subsea exploration wells drilled wells, the surface blowout frequency is in the order of magnitude of 1 

to 1.3 x 10-3 per drilled well, therefore is considered as extremely low 

▪ For P&A wells the statistics is even lower. The IOGP reports recommends in fact treating the combined 

blowout/well release category as low release events for modelling purposes, based on the actual 

observation leading to these statistics: in effect we can number only 2 incidents wells abandoned in US 

GoM OCS from 1994 to 2014, and in both cases, we have reported low flows events, not blowouts 

Therefore, for P&A wells, the statistics in terms of modelling uses frequency of well release events and is in the 

order of magnitude of 2.3 x 10-5 per well per year (100 lower than operational blowout events). 
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Figure 12: Blowout and Well Release Frequencies for Offshore Operations in Area Not Operating 
According to the North Sea Standard 
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10.3 Risk assessment results 

The DRA was informed by a screening level review of several industry references (Caletka, 2018) (European 

Commission, 2022) (Flaherty, 2020) (Melbourne-Thomas J, 2021) (Vralstad, 2019) (Cordes EE, 2016), as well 

as the FSR (SLR, 2022), to obtain a representative understanding of the relevant risks and conceptual mitigation 

requirements for well plugging and abandonment. The preliminary DRA is presented in Table 10 below and 

appended to the report:  
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 Table 10: Decommissioning Risk Assessment 

Risk driver Risk type Consequence/unwanted event 
Probability 
(likelihood) 

Consequence 
rating 

(severity) 

Risk level 
(pre-mitigation) 

Closure action Probability 
Consequence 

rating 

Risk level 
(post-

mitigation) 

WELL DECOMMISSIONING/CLOSURE ENVIRONMENTAL RISK ASSESSMENT 

Well decommissioning operations mobilization and support functions 

Mobilization of semisubmersible 
drill ship MODU and support 
vessels, travel to and from well site 

Environmental  

Impacts of similar nature to those 
occurring during well drilling 
mobilization operations: 
- faunal strikes of large mammals, 
endangered marine species 

2 3 6 (Risk level 3) 

As per well drilling mobilization phase: 
 - keep a constant watch from all 
vessels (Vessel Captain and crew) for 
cetaceans and turtles in the path of the 
'vessel. Alter course and avoid animals 
when necessary 
-  Ensure vessel transit speed between 
the drill site and port is a maximum of 
12 knots (22 km/hr), except  
within 25 km of the coast where it is 
reduced further to 10 knots (18 km/hr), 
as well as when sensitive  
marine fauna are present in the vicinity 
- Report any collisions with large 
whales to the International Whaling 
Commission (IWC) database, which 
has been shown to be a valuable tool 
for identifying the species most 
affected, vessels involved in collisions, 
and correlations between vessel speed 
and collision risk 

1 3 3 (Risk level 3) 

Mobilization of semisubmersible 
drill ship and support vessels, 
travel to and from well site 

Environmental  
Accidental oil release to the sea due 
to vessel collisions, rupture, etc. 

3 4 12 (Risk level 2) 

'As per well drilling mobilization phase: 
- Oil Spill Contingency Plan (OSCP) 
that TEEPSA will be required to 
compile and have approved by 
government 
- Ensure personnel are adequately 
trained in both accident prevention and 
immediate response, and  
resources are available on each vessel 
- Obtain permission from DFFE to use 
low toxicity dispersants. Use cautiously 
- Ensure adequate resources are 
provided to collect and transport oiled 
birds to a cleaning station 
Ensure offshore bunkering is not 
undertaken in the following 
circumstances:  
• Wind force and sea state conditions of 
≥6 on the Beaufort Wind Scale;  
• During any workboat or mobilisation 
boat operations;  
• During helicopter operations;  
• During the transfer of in-sea 
equipment; and  
• At night or times of low visibility 

3 3 9 (Risk level 3) 
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Risk driver Risk type Consequence/unwanted event 
Probability 
(likelihood) 

Consequence 
rating 

(severity) 

Risk level 
(pre-mitigation) 

Closure action Probability 
Consequence 

rating 

Risk level 
(post-

mitigation) 

                    

Well decommissioning (plugging/sealing and capping) operations  

Unplanned Blow outs or spills 
during plugging and abandonment 
operations 

Multiple 

- Oil and hydrocarbon contamination 
floating on surface, impacts to 
marine and avifaunal species 
- Impact on atmosphere 
- Oil and hydrocarbon suspension in 
water impacting plankton and 
macrofauna species 
- Impacts on seabed, coral reefs 
and associated species 
- Secondary impacts from 
dispersants used to manage 
leakage i.e. toxicity/bioaccumulation 
of dispersants, and more rapid 
spread/extent albeit diffused 
magnitude of impact of hydrocarbon 
contamination 

2 6 12 (Risk level 2) 

- Design of well seals as per industry 
best practice standards 
- Industry-standard testing of installed 
well caps to ensure compliance to 
performance specifications 
- Contract agreements held with global 
response companies based in 
Saldanha Bay and Aberdeen, available 
for global mobilisation by sea/air, 
should well leakage occur during 
plugging and abandonment operations 
- Mobilisation of the Subsea Dispersant 
Injection (SSDI) kit from OSRL 
- Oil spill dispersion modelling to 
assess potential impacts on sensitive 
and protected habitat areas and inform 
OSCP 
- OSCP plan to be developed to 
implement response procedure which 
extends to plugging and abandonment 
operations 

1 4 4 (Risk level 3) 

Mobilization of semisubmersible 
drill ship and support vessels, 
travel to and from well site, 
decommissioning activities 

Environmental  

Disruption/nuisance of aquatic and 
avian faunal species by marine and 
airborne vessels during mobilization 
and stationary decommissioning 
operations: 
- Noise pollution from vessels and 
equipment 
- Light pollution 

2 2 4 (Risk level 3) 

As per well drilling mobilization phase: 
- Noise pollution is likely to be very 
limited during decommissioning as no 
drilling or seismic testing activity will be 
undertaken and will be limited to 
operating sea-faring vessels and 
helicopters, no further mitigation 
anticipated 
- Similarly, light pollution will be 
relatively limited and involve avoiding 
excessive/unnecessary light at night, 
and dealing with affected fauna on a 
case-by-case basis as per mobilization 
phase 

2 1 2 (Risk level 3) 

Remobilization of contaminated 
material/contaminants from the sea 
floor originating from well drilling 
operations, during plugging/sealing 
and capping activities 

Environmental  

Adverse impacts on marine habitats 
and fauna in the immediate vicinity 
of well decommissioning activities, 
including smothering and 
biochemical effects 

2 3 6 (Risk level 3) 

Pre-emptive mitigation of potential 
contamination-related impacts during 
drilling phase to minimize potential 
long-term impacts, including: 
- Management and treatment of drill 
cuttings 
- On-shore disposal of wastes where 
required 
- Use of biodegradable blow-out 
preventor hydraulic fluids 

2  2 4 (Risk level 3) 
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Risk driver Risk type Consequence/unwanted event 
Probability 
(likelihood) 

Consequence 
rating 

(severity) 

Risk level 
(pre-mitigation) 

Closure action Probability 
Consequence 

rating 

Risk level 
(post-

mitigation) 

Unlawful/irresponsible disposal of 
decommissioning-related wastes  

Multiple 

- Offshore disposal of limited 
decommissioning-related 
wastes/contaminants such as 
lubricants, hydrocarbons, or general 
materials used by the various 
vessels during decommissioning, 
resulting in adverse impacts on 
marine habitat and fauna 
- on-shore disposal of 
decommissioning-related 
wastes/contaminants resulting in 
soil, surface- and groundwater 
impacts and terrestrial habitat 
degradation 

3 3 9 (Risk level 3) 

As per well drilling mobilization phase: 
- Vessels provided with equipment, 
systems and protocols in place for 
prevention of pollution by oil, sewage 
and garbage in accordance with 
international MARPOL requirements 
- Established waste management 
contracts with reputable service 
providers including proof of responsible 
disposal/recycling 

1 3 3 (Risk level 3) 

Permanent presence of well abandonment infrastructure 

Interference of permanent well 
abandonment infrastructure with 
deep sea hake fishing activities 

Human 

- Snagging of and damage to fishing 
equipment 
- Disruption of fishing due to 
interference of well abandonment 
infrastructure with target fish 
species 

2 3 6 (Risk level 3) 

- Install a trawl over structure over 
abandoned well heads 
- Ensure HydroSan is notified of any 
navigational hazard 
- Navigation warning issued to SA Navy 
Hydrograph to mark as permanent 
obstruction 
- structures left on seabed by 2400 – 
2500 m of water 

1 3 3 (Risk level 3) 

Interference of permanent well 
abandonment infrastructure with 
other oceanic activities (sea travel, 
tourism, sea-bed mining) 

Human 

- Damage to vessels 
- Negative impacts on tourism due 
to deterioration of sense of place, 
pollution 
- Constraints to future seabed 
mining/exploration activities in 
immediate vicinity of well 

1 3 3 (Risk level 3) 

- Design of well seals as per industry 
best practice standards 
- Install a trawl over structure over 
abandoned well heads 
- Ensure HydroSan is notified of any 
navigational hazard 
- Navigation warning issued to SA Navy 
Hydrograph to mark as permanent 
obstruction 

1 3 3 (Risk level 3) 

Localised disturbance of and / or 
behavioural changes to marine and 
coastal fauna  

Environmental  
Presence of permanent well 
abandonment infrastructure on sea 
floor 

1 2 2 (Risk level 3) 

- Limited physical size of over-trawl 
structure unlikely to result in noteworthy 
Impact on bottom-dwelling or near-
seabed moving species 

1 2 2 (Risk level 3) 

Increased biodiversity and biomass 
on trawl-over cap structure 

Material 

Long-term chemical degradation 
and eventual physical structural 
integrity compromise of trawl-over 
cap  

3 2 6 (Risk level 3) 

- Material selection and design, 
construction of over-trawl structure to 
account for oceanic conditions and to 
be corrosion/deterioration resistant 

1 2 2 (Risk level 3) 

Increased biodiversity and habitat provision on wellhead due to hard substrate habitat available for colonisation by benthic organisms (potential positive impact) 
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Risk driver Risk type Consequence/unwanted event 
Probability 
(likelihood) 

Consequence 
rating 

(severity) 

Risk level 
(pre-mitigation) 

Closure action Probability 
Consequence 

rating 

Risk level 
(post-

mitigation) 

Post-decommissioning (residual/latent) impacts 

Unplanned well leakage after 
plugging and abandonment is 
completed 

Multiple 

- Oil and hydrocarbon contamination 
floating on surface, impacts to 
marine and avifaunal species 
- Impact on atmosphere 
- Oil and hydrocarbon suspension in 
water impacting plankton and 
macrofauna species 
- Impacts on seabed, coral reefs 
and associated species  

1 3 3 (Risk level 3) 

- Design of well seals as per industry 
best practice standards 
 
- Industry-standard testing of installed 
well plugs and cap to ensure 
compliance to performance 
specifications 
- Financial provisioning to remain in 
place for  abandoned wells until final 
closure certificate is received from the 
regulator 
- Contract agreements held with global 
response companies to respond to any 
post closure pollution events  
- OSCP plan to be developed to 
implement response procedure 
-  

1 2 2 (Risk level 3) 

Compromise of plugged and 
abandoned well by future 
exploration drilling by third parties 

Multiple 

- Oil and hydrocarbon contamination 
of receiving environment, depending 
on the nature and degree of well 
compromise 

1 6 6 (Risk level 2) 

- Install a trawlable structure over 
abandoned well heads 
- Ensure HydroSan is notified of any 
navigational hazard 
- Navigation warning issued to SA Navy 
hydrographer to mark as permanent 
obstruction 

1 4 4 (Risk level 3) 

Stakeholder non-acceptance of 
implemented decommissioning 
measures 

Media 
Perceived impacts on fishing 
activities, marine ecology and biota 

2 3 6 (Risk level 3) 

- Appropriate public, stakeholder and 
regulatory authority consultation 
- Design of well seals as per industry 
best practice standards 
- Implementation of and adherence to 
appropriate management and 
mitigation measures 

1 4 4 (Risk level 3) 
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11.0 STAKEHOLDER CONSULTATION 

11.1 Stakeholder categories 

It must be noted that public participation was conducted as part of the scoping phase and will be conducted as 

part of the ESIA process that will be revised and submitted to the regulator. This public participation process is 

not targeted at closure. However, closure related issues may be raised during this phase of public participation 

and can be submitted to the regulator.  

A preliminary I&AP database was compiled based on (SLR, 2022): 

▪ TEEPSA’s existing databases for its South African offshore licence blocks 

▪ Stakeholder mapping undertaken by SLR, Antoinette Pietersen (Independent Public Participation 

Consultant) and TEEPSA 

▪ Input from the Commercial Fisheries Specialist (CapMarine) to ensure the fisheries sector database is 

comprehensive and up to date 

▪ Input from DFFE on the small-scale fishing and interim relief representatives 

▪ Input from Civil Society Organisations (CSO) 

▪ Data from the primary anthropological research undertaken as part of the Cultural Heritage Impact 

Assessment and 

▪ Stakeholder registration and correspondence received during the pre-application notification and 

registration process  

Table 11: Details on public participation (SLR, 2022) 

Public participation process  Actions  

Pre-Application Meetings with 
Petroleum Agency of South Africa 
(PASA) 

▪ Pre-Application Meeting held with PASA to provide 

notification of the proposed project and TEEPSA's intent to 

submit an application for Environmental Authorisation, as 

well as consult on the ESIA process 

Notification and Registration Letter 
▪ All I&APs included on the initial project database were 

notified of the proposed project, application for 

Environmental Authorisation and ESIA process by means of 

a notification / registration letter 

Advertising  
▪ Newspaper advertisements announcing the proposed project 

and the pre-application I&AP registration period were placed 

in four regional and 14 local newspapers 

Site notices 
▪ Site notices were placed to inform towns of the proposed 

project especially small-scale and recreational fishing and 

coastal regions 

Radio announcements  
▪ Radio announcements were aired to notify coastal users, 

including vulnerable and disadvantaged communities, of the 

proposed project ESIA process and I&AP registration 
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Public participation process  Actions  

process. The notices were aired multiple times per day on 10 

stations in three different languages (English, Afrikaans and 

IsiXhosa) over a period of a few days 

Cell phone number for SMS and 
WhatsApp 

▪ A cell phone number was provided in all notifications 

(notification letter, site notices and radio announcements) so 

that SLR could be contacted via SMS or WhatsApp 

messaging 

Data Free Website 
▪ The report and the Non-Technical Summary (document and 

audio recording) were also placed on a data free website 

(https://slrpublicdocs. datafree.co/en/public-

documents/TEEPSA-5/6/7) 

Public and Focus Group Meetings 
▪ Public and focus group meetings were held to inform 

stakeholders and I&Ps of the proposed project (including 

South African United Fishing Front, Sankofa Institute, 

AfriForum, Small-Scale and Commercial Fishers, Indigenous 

communities/tribes and PASA) 

 

11.2 Operational stakeholder and closure issue addressal mechanisms 

TEEPSA has a grievance management procedure (ref no. TEPSA_2_MPL_HSE_01.01) in place dated October 

2020. The grievance management procedure is a step-by-step approach for receiving, acknowledging, and 

registering, reviewing, investigating, and resolving complaints and grievances from all affected stakeholders. 

The main steps are summarized below, and an example of detailed flow chart is presented below (Figure 13). 

 

Figure 13: Grievance management procedure (TEEPSA, 2020) 
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Level 1: Resolution through dialogue with 2 options (TEEPSA, 2020): 

▪ Option 1: Immediate resolution without investigation, with a solution proposed by CLO / HSE and accepted 

by the Complainant within maximum 7 days, after the official grievance was raised. 

▪ Option 2: No immediate resolution can be found, Investigation is needed; CLO / HSE leads an investigation 

with support from the Grievance Owner, based on dialogue which shall include but not be limited to meeting 

face-to-face with the complainant, interviewing appropriate parties, site visits, seeking material evidence. 

Investigation completed and solution 1 proposed within maximum 15 days, after the official grievance was 

raised. 

CLO / HSE communicates the proposed solution 1 to the complainant in writing. 

▪ If the Complainant agrees on the proposed solution, acceptance form (agreed solution and 

schedule for implementation of the solution) shall be signed within maximum 15 days after the 

Grievance is received, 

▪ If the complainant does not accept the solution offered, the grievance is transferred to Level 2.  

Level 2: Solution 1 refused by the complainant and resolution requiring involvement and validation from 

the Grievance Management Committee (TEEPSA, 2020):  

The Grievance Management Committee reviews the case and identifies alternative or additional solutions if 

appropriate.  

If a financial commitment is required, the solution is then approved by the General Manager. CLO / HSE 

communicates the proposed solution 2 to the complainant in writing. 

▪ If the complainant agrees on the proposed solution, acceptance form (agreed solution and 

schedule for implementation of the solution) shall be signed within maximum 30 days after the 

grievance is received, 

▪ If the complainant does not accept the proposed solution, the matters is escalated to the Appeal 

Committee. 

Level 3: Solution requiring the intervention of an outside mediator, with a maximum of 45 to 60  

days from reception for the complainant to give his/her acceptance or refusal (TEEPSA, 2020): 

If the solution 2 proposed by the GMC (level 2) is not accepted by the complainant, the matter is raised to the 

Appeal Committee within maximum 7 days of the refusal of the solution 2 proposed by the Internal Grievance 

Management Committee. 

The solution is presented for approval to the General Manager / Grievance Manager (or any other the person 

in the Company to whom s/he has delegated the authority to make the appropriate external commitments).  

▪ If the complainant agrees on the proposed solution, acceptance form (agreed solution and 

schedule for implementation of the solution) shall be signed within maximum 45 to 60 days after the 

grievance is received, 

▪ If the complainant does not accept the proposed solution, the Appeal Committee authorises the 

close out of the Complaint. In the case of complex complaints this may require several meetings of the 

appeal committee and the proposal of different solutions prior to deciding to close out the complaint. A 

close out letter will be sent to the complainant explaining Company’s decision. HSE closes out the 
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complaint and updates the grievance register. The complaint is then transferred to the Legal 

department if case of any judicial follow-up. 

Table 12: Summary of key issues raised by I&APs (SLR, 2022) 

Topic Issues 

Project: Requests for additional information, including  

▪ Adaptations to blow-out technology over time 

▪ Lifespan of plugs 

▪ Cost comparison between removing wellhead and abandonment on seafloor 

▪ Toxicology of drilling fluids 

▪ Radioactivity of drill cuttings 

▪ Timeline of other exploration activities undertaken in Block 5/6/7 

▪ Requests for insurance policy details in the event of a well blow-out 

▪ Assets will become stranded as investment/markets move away from hydrocarbons 

moving towards 2050 

Impacts Risks including drilling, noise, discharges, chemicals in drilling fluids / cuttings, etc. to: 

▪ Protected (MPAs) and sensitive environments (EBSA, CBA etc). 

▪ Commercial and small-scale fishing (disruption to fishing activities, impacts to spawning 

and recruitment) 

▪ Limited opportunities for employment and service providers 

▪ Promotion of employment and skills development 

▪ In the event of fuel spillages or blow-out, risks to: 

▪ MPAs, ESBA and CBAs 

▪ Marine environment 

▪ Fishing sectors (commercial and small-scale) 

▪ Tourism 

▪ Lives and livelihoods 

 

12.0 PLUGGING AND ABANDONMENT COSTS 

12.1 Methodology for cost estimate 

The plugging and abandonment (decommissioning) cost estimate has in principle been aligned with the  

GN R. 1147 requirements, based on project-specific unit rates, as well as incorporating specific requirements 

and information sourced from TEEPSA. The costs have further been guided by the Association for the 

Advancement of Cost Engineering (AACE) International Classification Standard in these instances. AACE 
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International produces a number of recommended practices for the cost management industries and include 

both generic and industry specific classification systems. Table 13 presents the generic classification matrix for 

AACE International cost estimate classification systems. 

Table 13: AACE International cost estimate classification systems 

Estimate 

class 

Level of 

project 

definition 

End usage 
Estimating 

methodology 

Expected accuracy 

range 
Estimate type 

Class 5 0% to 2% Screening or 

feasibility 

Stochastic 

(factors or 

models) or 

judgement 

Low: -20% to -100% 

High: +40% to +200% 

Pre-feasibility or 

screening, 

conceptual or 

trade-off study 

Class 4 1% to 15% Concept study 

or feasibility 

Primarily 

stochastic 

Low: -15% to -60% 

High: +30% to +120% 

Feasibility, 

concept study or 

advanced 

conceptual 

Class 3 10% to 40% Budget 

authorization 

or control 

Mixed but 

primarily 

stochastic 

Low: -10% to -30% 

High: +20% to +60% 

Preliminary or 

budget 

authorization 

and/or control 

Class 2 30% to 70% Control or 

bid/tender 

Primarily 

deterministic 

Low: -5% to -15% 

High: +10% to +30% 

Definitive, control 

or bid/tender 

Class 1 50% to 100%  Check 

estimate or 

bid/tender 

Deterministic Low: -5% 

High: +10% 

Detailed, check 

estimate or 

bid/tender 

 

Based on this classification the estimated decommissioning costs are at a Class 4 (Low: -15% to -60%; High: 

+30% to +120%) level of accuracy. 

12.2 Plugging and abandonment cost related assumptions 

The following cost-related assumptions underpin the plugging and abandonment cost estimate. Note that 

these costs do not include OSCP or related emergency measures costs which are separately insured. 

However, costs allowances for fleet and rig mobilisation by a third-party (which would initially also be incurred 

at the onset of the project) have been made, to ensure that adequate funds are in place in an unplanned 

plugging and abandonment event: 

▪ Rig (drill ship): It is assumed that 10 days of third-party mobilisation are required from GoG at 10 knots 

sailing speed and three days will be required to load the equipment on site and perform a custom 

clearance  

▪ Support vessels: It is assumed that seven days of mobilisation of one platform supply vessel (PSV) will be 

required from GoG at 14 knots sailing speed with three days to load the equipment with custom 

clearance. 12 days of mobilisation will be required for one HLPSV 

▪  
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▪ Rig (drill ship): It is assumed that 10 days of rig operation to plug and abandon the well will be required, at 

an estimated cost of $ 270 k/day  

▪ Additional logistics, services and equipment required during decommissioning include cranes, trucks, and 

helicopters  

▪ Cement and additives: MGO (40 m3/d for rig and 8 m3/d for PSV and 10 m3/d for HLPSV) 

▪ It is assumed that 10 days of operations on the rig site for services ($ 800 k/day) are required  

▪ Additional engineering and fluid studies are required for the rig station keeping and well re-entry  

▪ It is assumed that 10 days will be required for the PSV vessels on site, with support helicopters flying in 

from base for $ 5 k/day 

▪ It is assumed that final disposal of waste will be removed to an onshore licensed landfill site  

▪ A 10% contingency was applied (TEEPSA should review the contingency allowance as more detailed 

information becomes available, to ensure the provision for contingency aspects (possible 

oversights/omissions and possible work not foreseen at the time of compilation of the closure costs) remains 

reasonable  

▪ Project management costs on EPCI projects typically account for 8% to 12% of project cost, but 

decommissioning projects have added risks related to brownfield projects, discovery work and unknowns 

related to corrosion, hazardous fluids or structural deterioration manifesting both downhole and topsides. 

(Caletka, 2018) 

12.3 Decommissioning cost estimate 

The estimated decommissioning costs for exploration well drilling at Block 5/6/7 is approximately  

USD 19,687,800  as summarised in Table 14: 

Table 14: Decommissioning Class 4 cost estimate as provided by TEEPSA 

Closure action  Closure cost (USD) 

Mobilization  $4,484,000 

Rig (Drill Ship) $3,159,000.00 

Support vessels $825,000.00 

Logistics and Services $500,000.00 

Operations $11,464,000 

Rig $2,700,000 

Equipment n/a – initial mobilization cost 

Consumables (cement and MGO) $764,000 

Services $8,000,000 

Engineering $ 900,000  

Engineering studies $ 700,000  

Fluids studies $ 200,000  
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Closure action  Closure cost (USD) 

Logistics $ 850,000  

Support vessels $600,000  

Logistics base $200,000  

Helicopters $50,000  

Waste management $ 200,000  

Handling, Storage, Treatment and Final Disposal at licensed 
landfill site onshore 

$ 200,000  

Contingency $1,789,800 

10% $1,789,800 

Total  $19,687,800 

 

13.0 PROPOSED CLOSURE ORGANISATIONAL STRUCTURE 

13.1 Closure organisational structure 

The project will have dedicated, competent personnel that will manage and oversee the demobilisation aspects 

over the project lifecycle. TEEPSA, as operator of the block, will retain the primary responsibility for meeting 

environmental and social commitments throughout the project life span.    

The key closure management roles and responsibilities supported by a project specific organogram will be 

defined and validated by the operator prior to the commencement of any closure activities. 

13.2 Training and capacity building 

In-house decommissioning. The advance notice of an asset’s end-of-life stage allows owners to assess the risk 

involved and satisfy the necessary front-end engineering and design (FEED), regulatory, and logistical 

requirements to estimate, plan and generally prepare for a smoothly executed project. (Caletka, 2018; Caletka, 

2018) 

Every unit will have a plan, training, and expertise to effectively respond to emergency situations, in order to 

minimise their potential impact on people, facilities and the surrounding community. All key personnel are 

International Well Control Forum (IWCF) certified level 2 to 4. Simulator training will be undertaken focusing on 

well control procedure in harsh environments. 

Training will take cognisance of the level of education, designation, and language preferences of the personnel.  

The appointed contractor (and any sub-contractors) will also be required to institute training programmes for its 

personnel. The contractor will be responsible for site HSE awareness training for personnel working on the 

project and for identification of any additional training requirements to maintain required competency levels. The 

contractor training programme will be subject to approval by the operator, and it will be audited to ensure that:  

▪ Training programmes are adequate and all personnel requiring training have been trained; and  

▪ Competency is being verified 
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14.0 FURTHER WORK REQUIRED FOR THE CLOSURE PLAN 

The following studies have been identified as programs and procedures which need to be developed or 

refined as the project progresses: 

▪ Well abandonment program detailing design and verification tests to establish integrity  

▪ Site specific oil spill contingency plan 

▪ Revision/refinement of closure cost assessment aligned with GN R. 1147, as greater level of detail and 

design of the specific plugging and over-trawlable structure, and plugging and abandonment mobilization 

and decommissioning schedule becomes available 

This closure framework should be regarded as a live document and will be reviewed and updated annually, to 

include new information made available through new studies and improved understanding of project and the 

planned transition to closure. 

15.0 OPERATIONAL DECOMMISSIONING ACTIVITIES  

Upon discussion and confirmation with TEEPSA in a meeting held on the 29th of September 2022, there are no 

planned concurrent operational rehabilitation. Although there is no operational rehabilitation, TEEPSA has an 

oil spill contingency plan (OSCP) in place.  

As standard practice, an OSCP will be prepared for each drilling operation for approval by SAMSA. The OSCP 

is the operational internal document prepared and aligned with local and national regulations, including the 

South Africa's National Oil Spill Contingency Plan (NOSCP), applicable international conventions and internal 

rules. The primary objective of the OSCP is to identify all possible spill scenarios, level of response requirements 

and set in motion the necessary actions to stop any discharge of oil and to minimise its effects. It also (SLR, 

2022):  

▪ Provides an emergency notification system, including a standardised format for oil spill notification 

▪ Describes the escalation monitoring process from Tier 1 to Tier 2 and Tier 3 incidents   

▪ Outlines the system for command and control of the oil spill response operations and organisation 

▪ Provides checklists of actions for key personnel during an oil spill 

▪ Provides strategy and tactics to respond to the different types and levels of oil spills using local and 

international resources 

TEEPSA will conduct final clearance survey checks using an ROV to ensure that abandoned wellheads and 

associated over-trawlable caps are removed and no further physical remnants of the drilling operation are left 

on the seafloor. The drilling unit and supply vessels will demobilise from the offshore licence area and either 

mobilise to the following drilling location or relocate into port or a regional base for maintenance, repair, or 

resupply. 
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E&P universal 6x6 risk matrix

 <2K boe  >2K, <20K boe  >20K, <200K boe  >200K, <1M boe  >1M, <10M boe >10M boe

Local rumour or no media 

consequence
Local rumour / regional press

Regional press + regional

TV, national rumour
National press + national TV

International press

+ international TV

International press + international TV 

for prolonged period

<20K € >20K, <200 € >200K, <2M € >2M, <10M € >10M, <100M € >100M €

Minor spill with no environmental 

impact

Minor pollution with a very limited 

environmental impact

Moderate pollution with limited 

environmental consequences

Pollution having significant 

environmental consequences

Large-scale pollution of ecosystems 

having a recognized ecological value

Pollution having massive and durable 

consequences for vast ecosystems 

having a high ecological value

First aid or medical treatment or 

restricted work days

Single lost-time injury (LTI) with no 

disability

Single lost-time injury (LTI) with 

disability or multiple lost-time injuries

Internal: 1 Fatality and/or several 

disabilities

Public: Disabilities

Internal: 2 to 5 Fatalities

Public: 1 Fatality

Internal: >5 Fatalities

Public: >1 Fatality

Minor Moderate Serious Very Serious Catastrophic Disastrous

1 2 3 4 5 6

Incident almost inevitable under 

current conditions (or for gain) Certain 

fully successful modification outcome

Expected to occur several times during plant lifetime
Very Likely 

> 10
-1   6 6 12 18 24 30 36

Incident probable with additional 

factors (or for gain) High likelihood of 

fully successful modification outcome

Could occur several times during over plant lifetime
Likely

 10
-1

 - 10
-2   5 5 10 15 20 25 30

Incident possible with additional 

factors (or for gain) Some uncertainty 

of successful modification outcome

Could occur once for every 10 to 20 similar plants 

over 20 to 30 years of plant lifetime 

Unlikely 

10
-2

 - 10
-3   4 4 8 12 16 20 24

Combination of rare factors required 

to cause an incident (or for gain) High 

uncertainty of successful modification 

outcome

One time per year for at least 1000 units. One time for 

every 100 to 200 similar plants in the world over 20 to 

30 years of plant lifetime. Has already occurred in the 

company but corrective action has been taken

Very Unlikely

10
-3

 - 10
-4 3 3 6 9 12 15 18

Freak combination of factors required 

to cause an incident

Has already occurred in the industry but corrective 

action

has been taken

Extremely Unlikely

10
-4

 - 10
-5 2 2 4 6 8 10 12

No similar incident in industry

Event physically possible but has never or seldom 

occurred over a period of 20 à 30 years for a large 

amount of sites (> few thousands, ex: wagons, 

process drums,…)

Remote

< 10
-5 1 1 2 3 4 5 6

1
 For more details on environmental definitions, refer to the Guidance for Environmental Classification (CR EP HSE 102)

Production 

Shortfall (MAP)

Risk Classifications & Definitions from

DIR-GR-SEC-002 and DIR-GR-SEC-008

Media

Material

Environmental 
1

Human

Production Shortfall

(or Gain)
Human, Environmental, Material and Media

Severity of Consequence

L
ik

e
li
h

o
o

d
 o

f 
O

c
c

u
rr

e
n

c
e

Major Consequence
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PROFESSIONAL AFFILIATIONS 

Institute of Landscape Architecture of South Africa (ILASA) 2007 

South African Council for the Landscape Architectural Profession (SACLAP) 2007 
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PROFESSIONAL HISTORY 

WSP Group Africa (Pty) Ltd. July 2022 – present 

Golder Associates Africa (Pty) Ltd. 2008 – June 2022 

African EPA 2004 – 2007 

University of Pretoria (part-time contract) 2003 

Strategic Environmental Focus SA (part-time contract) 2002 – 2003 

Karien Hanekom Landscape Architects (part-time contract) 2001 - 2002 

Maarten Venter Landscape Architects (part-time contract) 2000 

PROFESSIONAL EXPERIENCE 

REHABILITATION AND CLOSURE 

Anglo American Platinum – Limpopo Province, South Africa 
2021 – ongoing 
Project director 
Ongoing closure planning and costs development aligned to the requirements of GN R. 1147, Anglo American 
Mine Closure Toolbox Version 3 and IRMA, including operational rehabilitation planning and residual costs 
quantifications. 

Sasol Secunda - Mpumalanga, South Africa  
2015; 2017; 2019; 2021-2022 
Project manager/technical director 
Project manager 2015 and 2017, and technical direction and review 2019 and 2021-22 closure costs updates, 
for the Sasol Secunda Synfuels and Chemicals operations complex, including waste disposal, post-closure 
water treatment and cash flows. 

Sibanye-Stillwater Gold Mines - Gauteng, Free State, and Mpumalanga, South Africa  
2013 - ongoing 
Project manager/project director 
Ongoing closure planning and costs updates for the Kloof, Driefontein, Cooke, Ezulwini, RUSO, Beatrix and 
Burnstone operations, including operational rehabilitation planning and residual costs quantifications. 

Sibanye-Stillwater Platinum operations - Northwest Province and Limpopo, South Africa  
2017 - ongoing 
Project manager/project director 
Ongoing closure planning and costs updates for RPM, Kroondal, Marikana and Blue Ridge operations, 
including operational rehabilitation planning and residual costs quantifications. 

Arnot OpCo Coal Mine - Mpumalanga, South Africa  
2016 – 2019 (Exxaro), 2020 – ongoing (OpCo) 
Project manager/technical review  
Comprehensive GN R. 1147 compliant closure plan and costs for final closure of Arnot Coal mine, including 
qualitative and quantitative risk assessments, residual and latent risk mitigation and costs. 
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Gold Fields South Deep Mine - Gauteng, South Africa  
2013-2017; 2019 
Project manager 
Operational rehabilitation, closure planning and costs, detailed next land use plan, residual and latent costs 
determination towards GN R. 1147 compliance. Compilation of joint Sibanye/Gold Fields rehabilitation options 
analysis, planning and costing for the Leeuwspruit.  

Mafube Coal Mine - Mpumalanga, South Africa  
2017 
Project manager 
Closure plan and bio-physical closure costs, qualitative and quantitative risk assessments, residual and latent 
risk mitigation and water treatment costs, towards GN R. 1147 compliance.  

Morupule thermal power station, and coal mine - Morupule area, Botswana  
2016; 2018, 2021 - ongoing 
Project manager/project director 
Closure costs determination and closure framework for Phase 2 expansion of Morupule thermal coal power 
station (2016), and closure costs review and update of Morupule coal mine (2018, 2021). 

Kenmare Moma Mine - Sofala, Mozambique  
2015; 2018; 2020 
Project manager 
Scheduled and unscheduled closure cost updates for Moma sand mine in Mozambique. 

Anglo New Denmark, New Vaal, Union and Goedehoop Mines interim closure planning and costing - 
Mpumalanga, South Africa 
2013 – 2014 
Project manager/closure specialist  
Anglo Closure Toolbox interim closure planning for respective Anglo Coal mines, including state of the 
environment, rapid strategic environmental assessment, closure criteria, risk assessment, closure costing and 
next land use planning. 

Zincor detailed land use plan - Gauteng, South Africa  
2013 
Project manager 
Detailed evaluation of post-closure next land use options for decommissioned Zincor zinc smelter complex. 
Letlhakane and Jwaneng land use plans and graphic modelling - Botswana  

2012 – 2014 
Closure specialist 
Post-closure land use plans for the Letlhakane and Jwaneng open pit diamond mines in Botswana. Graphic 
modelling direction for various waste rock disposal, site-wide rehabilitation and end land use planning 
alternatives. Closure costs final review for Jwaneng.  
Thaba Metsi Coal Mine - Limpopo, South Africa  

2012 
Closure specialist 
Scheduled and unscheduled closure cost determinations, preliminary end land use plan for Thaba Metsi 
opencast and underground coal mine. 
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Goedehoop Colliery - Mpumalanga, South Africa  
2012 
Closure specialist 
Scheduled and unscheduled closure cost determinations, preliminary land use plan for Goedehoop North and 
South underground coal mines. 
International closure projects review and technical inputs (various) 

Project manager/closure specialist 
Specialist closure planning and costs direction and review for various African and international mines, 
including Kinsevere, Kipushi and Kamoa copper mines (DRC), Kansanshi copper mine (Zambia), Guelb 
Moghrein gold-copper mine (Mauritania), Maamba coal mine (Zambia), Torex gold mine (Mexico). 

VISUAL IMPACT ASSESSMENTS 

CNOOC on-shore gas project Visual Impact Assessment - Lake Albert, Uganda 
2018 – 2019 
Project manager/visual assessment specialist 
Visual impact assessment and strategic direction for night-time light glare pollution for the new CNOOC 
offshore oil project on the shore of Lake Albert in Uganda. 

Lonmin solar plant Visual Impact Assessment - Northwest Province, South Africa  
2013 
Project manager 
VIA, including viewshed analysis and complex glare path analysis of a proposed photovoltaic installation at 
Lonmin mine. 

Zonnebloem, Schoonoord, Brakfontein, Optimum, Rondebult, Doornrug, and Middelkraal mines – 
various locations in South Africa  
2006 – 2013 
Project manager/visual assessment specialist 
Complex, staged VIA including viewshed analysis, for various phases of mining. 

Letlhakane and Jwaneng diamond mines Visual Impact Assessment - Botswana  
2012 
Project manager/visual assessment specialist 
Visual assessment and extensive graphic modelling for the rehabilitation, closure, and end land use of 
Lethlakane and Jwaneng open pit diamond mines in Botswana. 

Kamoa, Dumasi mines Visual Impact Assessment - DRC, Ghana  
2013 
Visual assessment specialist 
Visual impact assessments for open pit mines. 

Schoonoord coal mine Visual Impact Assessment - Mpumalanga, South Africa  
2012 
Visual assessment specialist 
Complex, staged VIA including viewshed analysis, for various phases of mining. 

Prestea gold mine Visual Impact Assessment - Ghana, Ghana  
2012 
Visual assessment specialist 
VIA for the redevelopment and expansion of the mothballed Prestea mine at the town of Prestea. 
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Letlhakane Diamond Mine Visual Impact Assessment - Orapa, Botswana 
2012 
Visual assessment specialist 
Visual assessment and extensive graphic modelling for the rehabilitation, closure, and end land use of 
Letlhakane open pit diamond mine in Botswana. 

Scantogo, Project title, Tabligbo, Togo 
2011 
Visual assessment specialist  
VIA for the construction of a quarry and clinker production plant. 

Crossways & Sunnyvale Estate Visual Impact Assessment - Kouga Municipality, EC, South Africa  
2009 
Visual assessment specialist 
VIA Report for proposed new residential development just outside of Jeffrey's Bay. Report included 
photographic assessment of existing site conditions, GIS viewshed analysis and modelling of visual impact 
before and after proposed development, Graphic representation of the visibility of the development from key 
visual vantage points and assessment of visual mitigation measures. 

Client, Boplaas Residential Estate Visual Impact Assessment - Kouga Municipality, EC, South Africa  
2009 
Visual assessment specialist 
VIA for proposed new residential development just outside of Jeffrey's Bay. Report included photographic 
assessment of existing site conditions, GIS viewshed analysis and modelling of visual impact before and after 
proposed development, Graphic representation of the visibility of the development from key visual vantage 
points and assessment of visual mitigation measures. 

KUKA, KUKA Aerial Ropeway Visual Impact Assessment - Mpumalanga, South Africa 
2009 
Visual assessment specialist 
VIA specialist study for the proposed new 50 km aerial ropeway, that will transport coal ore between the Lion 
and CMI Smelters and Thorncliff Mine, via suspended buckets. The Ropeway itself is suspended from a series 
of pylons up to 22 m high, spaced several hundred meters apart. The VIA included a thorough photographic 
baseline assessment of the study area, modelling of the proposed infrastructure, a complex viewshed analysis 
that illustrated the impact of the ropeway over distance as well as the number of pylons that will be visible, a 3-
dimensional photo montage of the proposed infrastructure within the landscape as well as impact assessment 
and mitigation report. 

Tubatse Chrome WTP Visual Impact Assessment - Mpumalanga, South Africa 
2009 
Project manager/visual assessment specialist 
VIA specialist study for the proposed new Water Treatment Plant and associated additional infrastructure for 
Tubatse Chrome, as part the overall Environmental Impact Assessment (EIA) process for the project. The 
existing Tubastse Chrome plant is situated just south of the town of Steelpoort along the R555 Road in 
Mpumalanga Province, South Africa. 

Anglo, Coal bed methane - Anglo Coal Gas Projects, Limpopo, South Africa  
2009 
Visual assessment specialist 
VIA specialist study for the proposed new Anglo Coal Gas Projects (Anglo Coal) 4,000 ha coal bed methane 
gas production site 25 km northwest of Lephalale (Ellisras), and an electricity transmission line to be routed 
from the proposed 4,000 ha site to a substation north of Lephalale in the Limpopo Province. 
The development includes the development of 37 gas well on the farm Nooitgedacht that is approximately 
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1,000 ha in extent. The proposed 37 spot will be run as an extension to exploration activities, in order to 
provide a large-scale production test. 

Western Utilities Corporation Visual Impact Assessment - Gauteng, South Africa 
2009 
Visual assessment specialist 
VIA specialist study for the proposed new collection and distribution pipelines and associated purification and 
pumping infrastructure, for the ambitious WUC project, that aims to address the acid mine drainage problem in 
the West Rand. Although the pipeline will be mostly buried, they traverse a vast area and may potentially 
affect several areas of some visual significance and the project will potentially influence a very large number of 
people during the construction phases of the project. the VIA included a thorough photographic baseline 
assessment of the study area, modelling of the proposed infrastructure, GIA mapping of the visual resource 
quality of the landscape and anticipated of visual impact during construction, as well as impact assessment 
and mitigation report. the VIA report was awarded with the first Golder Africa Technical Writing Award, for 
excellence in technical report writing. 

Cape Gate waste site Visual Impact Assessment - Gauteng, South Africa  
2009 
Visual assessment specialist 
VIA specialist study for the proposed expansion of the Cape Gate waste and by-product storage site, which 
will include several large storage and discard dumps, storm water management dams, vehicular parking and 
loading areas and ancillary infrastructure. Analysis included extensive modelling of the dumps over the 
lifespan of the project, projected visibility of the dumps, the development of visual mitigation strategies and 
modelling of the anticipated effectiveness of the proposed mitigation of the development and management 
strategy. 

Umcebo Rondebult, Doornrug, Steelecoal and Middelkraal mines Visual Impact Assessment -
Mpumalanga, South Africa 
2006 
Visual assessment specialist 
VIA for new opencast coal mine infrastructure and mining operations. Report included photographic 
assessments of existing site conditions, assessment of visual impact before and after proposed mine 
infrastructure, and graphic representation of proposed visual mitigation measures. 

Xstrata Rhovan mine VIA - Brits, South Africa 
2006 
Visual assessment specialist 
VIA for expansion of existing slimes dam, related infrastructure and plant area. Report included photographic 
assessments of existing site conditions, GIS viewshed analysis and modelling of visual impact before and after 
proposed mine infrastructure, and graphic representation of proposed visual mitigation measures. Preliminary 
cost assessment and implementation plan for proposed visual mitigation measures. 

Xstrata Aloys, Lydenburg Works VIA - Mpumalanga, South Africa  
2006 
Visual assessment specialist 
VIA for expansion of existing slimes dam, related infrastructure and plant area. Report included photographic 
assessments of existing site conditions, GIS viewshed analysis and modelling of visual impact before and after 
proposed mine infrastructure, and graphic representation of proposed visual mitigation measures. Preliminary 
cost assessment and implementation plan for proposed visual mitigation measures. 
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Paardeplaats Residential Estate VIA - Gauteng, South Africa  
2006 
Visual assessment specialist 
VIA compiled for proposed new residential development near the National Botanical Gardens in Krugersdorp. 
Report included photographic assessments of existing site conditions, modelling of visual impact before and 
after proposed development, Graphic representation of the visibility of the development from key visual 
vantage points and assessment of visual mitigation measures. 

Schurveberg Residential Estate, Northwest Province, South Africa 
2006 
Visual assessment specialist 
VIA for proposed new residential development east of Pelindaba, within ecologically significant valley. Report 
included photographic assessments of existing site conditions, GIS viewshed analysis and modelling of visual 
impact before and after proposed development, Graphic representation of the visibility of the development 
from key visual vantage points and assessment of visual mitigation measures. 

ENVIRONMENTAL ASSESMENTS 

Menlyn Maine EMPs and environmental audits, Pretoria, South Africa 
2011 – 2013 
Project manager, EMP auditor 
Compiled Environmental Management Plans for the Menlyn Maine Clinton Climate Change Initiative-endorsed 
Phase 1 infrastructure development as well as Falcon, Epsilon and Pegasus Buildings; and conducted 
construction environmental compliance audits. All projects are targeting a minimum Green Star SA four-star 
rating, and LEED ND certification. 

Tubatse, Water treatment and pelletiser plant EMP audits, Limpopo Province, South Africa 
2010 – 2013 
Project manager, EMP auditor 
Six-monthly environmental compliance audits in terms of approved EMP and Environmental Authorisations for 
construction and operation of new water treatment plant and pelletiser plant. 

Rand Uranium, TSF EIA, Gauteng, South Africa 
2010 
EIA Lead  
Long term tailings storage facility for disposal of up to 350 million tons of re-processed tailing from a number of 
tailing resources in the Randfontein area, including 40 km associated pipelines. Coordination of specialist 
assessment and public participation in terms of overall EIA process. 

Transnet, New Multi-Products Pipeline (NMPP) EMP, Durban, Kwa Zulu-Natal to Jameson Park Near 
Heidelberg, South Africa 
2008 
EMP development 
Compiled the Environmental Management Plan (EMP) for the design, construction, operations, and 
decommissioning phases of the NMPP project. This consisted of a new multi-products liquid fuel pipeline (or 
"Trunkline") running from Durban, Kwa Zulu-Natal to Jameson Park near Heidelberg in Gauteng, with a pump 
station at each terminal, and eight pump stations along the route. A coastal fuel terminal either at the Durban 
International Airport or and inland fuel terminal at Jameson Park near Heidelberg. The EMP ensured that 
recommendations of numerous specialists from a wide variety of fields were implemented. Following the 
compilation of a draft version of the EMP, I also facilitated a detailed workshop between the Contractor and 
the Client to establish that the mitigation measures proposed are feasible, following which the EMP was 
amended as required. 
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City of Tshwane, KH2 and KK1,2,3 Pipelines, Pretoria, South Africa 
2008 
Project manager, EMP auditor 
Various environmental processes to obtain authorisation for the installation of the proposed pipeline. 
Amendment and update of detailed Environmental Management plan for planning, construction, and operation 
phases. 

The Hills and Sammy Marx lifestyle estates, Water Use Licence Applications, East of Pretoria, South 
Africa  
2008 and 2013 
Project manager 
Water use licence applications for two extensive mixed use lifestyle estates. 

Northwest Province Department of Roads and Transport Road D419 EIA, Northwest Province, South 
Africa 
2005 
EMP development 
EMP for the construction of road D419, including extensive addressing of erosion prevention and mitigation. 
EIA Scoping report for the proposed D419 Road between the two Lekgophung and Swartkopfontein in the 
Northwest Province. The distance between the two termini of the road (approximately 15 km) required 
extensive consideration of several alignment option and extensive public participation. 

The Hills Estate EIA and WULA, Pretoria, South Africa 
2004 
Project manager, EIA and WULA development, EMP auditor  
EIA Scoping Report, EMP and various Water Use Licence Applications for “The Hills” mixed use development 
in Kungwini, east of Tshwane. This project was particularly complex due to the large extent of the site, large 
scale of the development and many environmental factors that had to be accommodated. The project includes 
single stands within an ecological conservation area, medium and high density residential and commercial 
sectors, resort and hotel facilities, a golf course designed by Greg Norman and the Jacques Kallis cricket oval. 

Landscape Design 

South African Police Services, Roodeplaat dog school landscape, Gauteng, South Africa 
2007 – 2014 
Project manager, landscape architect 
Initial planning and detail landscape design as well as construction supervision for expanded and upgraded 
South African Police Services dog school facilities. 

DPW Mahlamba Ndlopfu, Presidential residence landscape design, Pretoria, South Africa 
2006 – 2009 
Project manager, landscape architect 
Conceptual and detail design of landscape architectural improvements. Set up of tender documentation and 
full administration and management of tendering and tender adjudication process for main landscaping 
contractor, contractor supervision and instruction for interim improvement measures and implementation. 
Coordination of process with Bryntirion ISM requirements. 

DPW Bryntirion Estate Detail Landscaping Design, Pretoria, South Africa 
2006 – 2008 
Project manager, landscape architect 
Initial conceptual and detail design of the landscape associated with the proposed new inner and outer fences 
around the entire estate, as well as the proposed new gatehouses. Extensive coordination with the entire 
project team and integration of all relevant Bryntirion ISM planning principles. 
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Rustenburg Local Municipality, Open Space and Heritage Management Plan (ROSHMAP), Rustenburg, 
South Africa 
2007 
Spatial planning expert 
Initial project execution planning and engagement of stakeholders and public as well as various departments 
of Rustenburg Local Municipality (RLM). Coordination of all GIS mapping and databases associated with the 
project. Administration and management of the Public Participation and Ward Council Engagement processes. 
Co-author and compilation of the Draft, Final Draft and Final versions of the comprehensive project report 
outlining open space and heritage management plan, including proposed genetic project proposal and 
management strategies. 

Bloemhof, Bloemhof Dam Landscape Planning and Conceptual Design, Free State, South Africa 
2007 
Landscape architect  
Conceptual layout and design as for the proposed Bloemhof Dam tourism and recreation resort development, 
as well as master plan proposal for the development. Development includes water park, sports facilities, multi-
functional halls, agricultural show grounds, caravan park, fish amenities and associated facilities, as well as 
residential golf estate. Integration with engineering services and design of jetty structure. 

Bryntirion Estate, Union Building and Ministerial Residential FM Tender, Pretoria, South Africa 
2007 
Project manager, landscape architect 
Drafting setup and completion of tender documentation for DPW Facilities management project, including all 
specification, contractual matters and Provisional Bills of Quantities for landscape architectural and 
horticultural services for the project, and integration with architectural, engineering, safety and main Quantity 
Surveyor consultants on project, as well as DPW Horticultural Services. Facilities Estate and properties 
included in the project are the entire union Building complex, Brynition Estate and over 20 prestige portfolio 
residences in Gauteng. Projected landscape value of the project over 3 years amount to upwards of R 350 
million. 

Bryntition Estate, Heritage Conservation Management Plan, Pretoria, South Africa 
2007 
Project manager, landscape architect 
Part of a multi-disciplinary consortium involved with the Bryntirion Heritage Integrated Services Management 
Plan. Duties included a landscape inventory and assessment of the individual landscape elements and 
gardens of Bryntition Estate. Specifically, the trees and built landscape elements were inventoried. 
Furthermore, the different landscape areas, that have distinct qualities and attributes that distinguish them 
from each other, were also identified and prescribed according to the definitions of the National Heritage 
Resources Act (Act No. 25 of 1999). Area of "cultural significance" in terms of aesthetic, architectural, 
historical, scientific, social, spiritual, linguistic or technological value or significance were identified and 
inventoried. The significance of the individual landscape elements and areas, both natural and man-made, 
was determined using the criteria of the NHRA. This was done using a set of assessment sheets, developed 
specifically for the project. The overall purpose of the landscape character assessment and inventory was to 
guide the development of the landscape character assessment and inventory was to guide the development of 
the landscape Heritage Conservation Plan, Landscape Development Plan and Landscape Management 
Programme, which I carried out for the project. Conservation, development and management guideline in 
terms of planting design, hard landscaping design and spatial design were set up for the entire estate and a 
report was written for the integration of the new outer boundary fence with the existing landscape elements of 
significance. Pilot projects from a landscape point of view were also identified and described. 
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City of Tshwane, Environmental Guidelines, Pretoria, South Africa  
2005 
Environmental Guidelines 
Civil municipal infrastructure projects for Tshwane Municipality. This project involved determining all 
environmental impact caused by municipal infrastructure during the contraction, operational and maintenance 
phases and displaying these impacts in a matrix with all the infra-structural components. The process involved 
extensive participation from the various relevant departments of CTMM, including several workshops. An 
extended EMP was produced for all three phases of the infrastructure. A tool was developed in consultation 
with a programmer, which allows the electronic capture of the information, enabling the user to carry out 
various kinds of searches per impact or to update the database. 

Bryntirion Estate, VIP Residence and Staff Quarters Landscape, Pretoria, South Africa 
2005 
Landscape Design 
VIP residence and staff housing on Bryntirion Estate in Pretoria: Extensive co-ordination with the architectural 
design team, taking into account the requirement for extensive indigenous planting design, due to the 
proximity of the site to the Meintjieskop Hill natural area. Integration of the landscape design with the Bryntirion 
Estate Heritage Conservation Management Plan Final tender documentation and Bills of Quantities. Site 
supervision/ inspection for construction process. 

Galeshewe, Open Space and Landscape Plan (GOSLP), Kimberley, South Africa 
2003 
Primary Project Planner 
Responsibilities included liaison with all parties involved in the project, on site survey of open space network 
with members of the community, research and background study work, writing of articles to promote the 
project, participation in workshops to involve community members in the decision-making process and 
conceptual design solution for the identified priority projects. Extensive GIS mapping and categorisation of 
open space network including suggested future development and proposed projects. Creation of an interactive 
electronic database of all spatial and written information of the open space inventory and spatial development 
programme. 

PUBLICATIONS 
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