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ABBREVIATIONS

Acronym

Definition

AE Accidental event

AIS Alien invasive species

AIS MP Alien Invasive Species Management Plan

ALARP As low as reasonably practicable

ANPN Agence Nationale des Parcs Nationaux - National Agency of National
Parks

AOA Area of Analysis

AOI Area of Influence

AOO Area of Occupancy

ASF Aventures Sans Frontiéres

BAMP Biodiversity Action and Management Plan

BAP Biodiversity Action Plan

BAT Best available techniques

BAU Business as usual scenario

bbl/d Barrels per day

BID Background information document

BOD Biological oxygen demand

BOP Blowout preventor

BWE BW Energy Gabon

BWM Convention

Ballast Water Management Convention

°C Celsius
CCPAP Centre Communautaire de Péche Artisanale — Artisanal Fishing
Community Centre
CEDAW Convention on the Elimination of All Forms of Discrimination against
Women
CEFAS Centre for Environment, Fisheries and Aquaculture Science
CEMAC Central African Economic and Monetary Community
CEPE Certificat d’Etudes Primaires Elémentaires - Certificate of Elementary
Primary Studies
CEPP Contrat d'Exploration et de Partage de Production — Exploration and
Production Sharing Agreement
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Acronym Definition

CGSL Gabonese Confederation of Free Trade Unions

CH Critical Habitat

CHa4 Methane

CHA Critical Habitat Assessment

CIA Cumulative Impact Assessment

CIA Central Intelligence Agency

CNAP Centre of National Anti-Pollution

CNDIO Centre National de Données et Informations Océanographiques —
National Oceanographic Data and Information Centre

CNSS Caisse Nationale De Security Sociale — National Social Security Fund,
Gabon

CO2 Carbon dioxide

COze Carbon dioxide equivalent

COLREGS Convention on the International Regulations for Preventing Collisions at
Sea

COVID 19 Coronavirus

CR Critically Endangered (IUCN Red List)

CSG Gabonese Trade Union Confederation

CSlI Corporate Social Investment

dB decibel

DD Data deficient (IUCN Red List)

DGEA La Direction Générale des Ecosystémes Aquatiques - General
Directorate for Aquatic Ecosystems

DGEPN La Direction Génerale de 'Environnement et de la Protection de la
Nature - General Directorate for the Environment and Nature Protection

DGFAP Directrice Générale de la Faune et des Aires Protégées - General
Directorate for Fauna and Protected Areas

DGH Direction General des Hydrocarbures - General Directorate of
Hydrocarbons

DGPA La Direction Génerale des Péches et de I’Aquaculture - General
Directorate for Fisheries and Aquaculture

DNA Deoxyribonucleic acid

DP Dynamic positioning

EBSA Ecologically or Biologically Significant Area
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Acronym Definition

EDGE Evolutionarily Distinct and Globally Endangered Database
E&S Environmental and Social
EEA Exclusive Exploitation Area
EHSS Environment, Health, Safety and Social
EHS Environment, Health and Safety
EIA Environmental Impact Assessment
ELMO South African Elasmobranch Monitoring
EN Endangered (IUCN Red List)
EOCO Extent of Occurrence
EP Equator Principles
EPFls Equator Principles Finance Institutions
ERM Environmental Resources Management
ESAP Environmental and Social Action Plan
ESDD Environmental and Social Due Diligence
ESG Environmental, Social and Governance
ESIA Environmental and Social Impact Assessment
ESMS Environmental and Social Management System
EU European Union
EEZ Exclusive Economic Zone
FAD Fish Aggregation Device
FAQs Frequently Asked Questions
FCFA Central African francs
FFI Fauna & Flora International
FGDs Focus Group Discussions
FHG Functional Hearing Group (marine mammals)
FPIC Free, prior and informed consent
FPSO Floating Drilling, Production, Storage and Offloading facility
FPSO Floating Production, Storage and Offloading facility
FSC Forest Stewardship Council
GBIF Global Biodiversity Information Facility
GCLME Guinea Current Large Marine Ecosystem
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Acronym Definition

GDP Gross Domestic Product

GHG Greenhouse gas

GlIP Good international industry practice
GN Guidance Note

GPH Good Practice Handbook

GPM Gabon Port Management

GPS Global Positioning System

GSEZ Gabon Special Economic Zone
GWP Global warming potential

HA Ol Hibiscus Alpha Offshore Installation

HF cetacean

High frequency cetacean

HIV Human Immunodeficiency Virus
HQ Hazard quotient
Hz Hertz
IALA International Association of Lighthouse Authorities
IEG Independent Evaluation Group
IEG Impact Environnement Gabon (IEG) - waste management facility
IFC International Financial Corporation
IFC PS International Financial Corporation Performance Standard
IFls International Financial Institutions
IGCC Interim Guinea Current Commission
ILO International Labour Organisation
IMR Infant mortality rate
INDC Intended Nationally Determined Contribution (related to greenhouse
gases)
IOGP International Association of Oil & Gas Producers
IPCC Intergovernmental Panel on Climate Change
IPIECA International Petroleum Industry Environmental Conservation
Association
IRAF Institute for Agronomic and Forestry Research (Gabon)
IRD Institute for Research and Development
IUCN International Union for Conservation of Nature
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Acronym Definition

IUCN-CEM International Union for Conservation of Nature - Commissions on
Ecosystem Management

IWC International Whaling Commission

JNCC Joint Nature Conservation Committee (UK)

kHz Kilohertz

Klls Key Informant Interviews

km Kilometres

kW Kilowatt

LAT Lowest astronomical tide

LC Least Concern (IUCN Red List)

LDC Least Developed Countries

LF cetacean

Low frequency cetacean

LPG Liquefied petroleum gas
LUCF Land Use Change and Forestry
m meters
MARPOL International Convention for the Prevention of Pollution from Ships
MMO Marine Mammal Observer
MMSCFD Million standard cubic feet per day
MODU Mobile Offshore Drilling Unit
MPA Marine Protected Area
MtCOze Metric tonnes of carbon dioxide equivalent
N/A Not applicable
NADF Non aqueous drilling fluid
NAVAID / NAVAREA Navigation warnings
NDC Nationally Determined Contribution (related to greenhouse gases)
NE North East
NEIA Notice of Environmental Impact
NG Net gain
NGO Non-Governmental Organisation
nm Nautical miles
NMFS National Marine Fisheries Service
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Acronym Definition

N20 Nitrous oxide
NOAA National Oceanic and Atmospheric Administration
NOCPG National Oil Contingency Plan for Gabon
NOXx Nitrogen oxides
NP National Park
OCNS Offshore Chemical Notification Scheme
OGP / I0GP International Association of Oil and Gas Producers
Ol Offshore Installation
0ooC Oil on cuttings
OPRAG Office des Ports et Rades du Gabon - Office of Ports and Harbours of
Gabon
OSPAR Convention for the Protection of the Marine Environment of the North-
East Atlantic
OSRL Oil Spill Response Limited
PACs Project affected communities
PAHs Polycyclic aromatic hydrocarbons
PCDDs Polychlorinated dibenzo-p-dioxins
PCDFs Polychlorinated dibenzofurans
PDG Gabonese Democratic Party
PLONOR Poses little or no risk to the environment
POB Persons on board
PS Performance Standard (IFC)
PSC Production Sharing Contract
PSGE Plan Stratégique Gabon Emergent
PSU Practical salinity units
PTS Permanent threshold shift
PW Produced water
rms Root mean square
RoC Republic of Congo
RPA Routine planned activity
RSK RSK Environment
SClI Sources of Cumulative Impact
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Acronym Definition

SDNI Schéma Directeur National d’Infrastructures
SEEG Société d’électricité et d’eau du Gabon — Electricity and Water Company
of Gabon
SEL Sound exposure level
SEP Stakeholder Engagement Plan
SIA Social Impact Assessment
SME Small and medium enterprise
SMIG Salaire Minimum Interprofessionnel Garanti — minimum wage Gabon
SMP Social Management Plan
SOPEP Shipboard Oil Pollution and Emergency Plan
SOx Sulphur oxides
SPP Suspended Particulate Phase
SRIMP Social Risk and Impact Management Procedure
SSC Species Survival Commission
STI Sexually transmitted infection
B Tuberculosis
TDA Transboundary Diagnostic Analysis
TEREA Terre Environnement Aménagement
TGMP Third-party Grievance Management Plan
TTS Temporary threshold shift
TVET Technical and vocational education and training
UDHR Universal Declaration of Human Rights
UKCS United Kingdom Continental Shelf
UN United Nations
UNEP-CBD United Nations Environment Program - Convention on Biological
Diversity
UPEGA Association of Petroleum Companies (Gabon)
UNFCCC United Nations Framework Convention on Climate Change
usb United States dollars
USFWS The United States Fish and Wildlife Service
UNHRC United Nations Human Rights Council
VCoC Vessel Code of Conduct
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Acronym Definition

VECs Valued Environmental and Social Components
VHF cetacean Very high frequency cetacean
VMS Vessel Monitoring System
VOCs Volatile Organic Compounds
VU Vulnerable (IUCN Red List)
WBDF Water based drilling fluid
WBG World Bank Group
WCS Wildlife Conservation Society
WHO World Health Organisation
WRI World Resource Institute
WWF World Wildlife Fund
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1 INTRODUCTION

1.1 Project Overview

BW Energy Gabon (BWE) is an exploration and production company in the oil and gas
sector. It is a subsidiary of BW Offshore and forms part of the BW Group.

BWE has acquired a majority interest in the Dussafu Block located off the east coast of
Gabon, adjacent to Basse-Banio Department (Nyanga Province), see Figure 1.1.

The Dussafu Block encompasses the 850 km? Ruche Exclusive Exploitation Area (Ruche
EEA) that contains six oil discoveries: Tortue, Hibiscus, Ruche, Ruche North East,
Moubenga and Walt Whitman Fields, together containing a total of 112 million barrels of
oil based on current development plans. BWE is focusing its development efforts on the
Tortue, Hibiscus, Ruche and Ruche North East (NE) Fields.

The Ruche EEA is located approximately 50 km offshore in water depths of 70-650 m.

REPUBLIC
OF CONGO

.I'J‘I.
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;.."'; .
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/ ql‘h oL
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7 vl (e

Figure 1.1 Dussafu Block, Ruche EEA and fields
Source: BW Energy (2019)
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BWE has successfully initiated development activities in the Ruche EEA and reached
first oil in October 2018 (Tortue Phase 1). Subsequent phases of the development are
Tortue Phase 2 and Ruche Phase 1 (more information on the development phases is
provided in Chapter 2).

The full field development consists of multiple wells, producing from a combination of the
Gamba and Dentale formations, tied back through flowlines to the BW Adolo Floating
Production Storage and Offloading (FPSO) unit, with a manned Offshore Installation (the
Hibiscus Alpha OI) between the Hibiscus and Ruche Fields.

1.2 Impact Assessments Conducted to Date

BWE appointed a Gabonese environmental and social consultancy ‘Enviropass’, to
undertake environmental and social impact assessments to meet national regulations for
Tortue Phase 1 and 2 and Ruche Phase 1. The following documents have been
submitted to, and approved by, the national regulator (Ministere des Eaux, des Forets,
de la Mer, de 'Environnement, Charge du Plan Climat et du Plan d’Affectation des Terres
(Ministry of Water, Forests, Sea, Environment, charged with Climate Change and Land-
use Planning)):

¢ Etude d’impact Environnemental et Social Développement Phase | du champ
Tortue Marine (Environmental and Social Impact Assessment (ESIA) of the
Phase 1 Development Project in the Tortue Field)

¢ Notice d'Impact Environnemental Project de Developpement du Champ Tortue
Phase 2 (Notice of Environmental Impact (NEIA) of the Phase 2 Development
Project in Tortue Field)

¢ Notice d'Impact Environnemental Projet de forage du puits d’appréciation Ruche
NE (DRNEM-1) dans le champ Ruche de 'AEE Ruche Marine CEPP Dussafu
Marin n°G4-209 (NEIA for Appraisal Drilling in the Ruche North East Field)

e FEtude d’'impact Environnemental et Social Project de Développement du champ
Ruche Phases 1 et 2 (ESIA of the Ruche Field Development Project Phases 1
and 2).

1.3 Requirement for ESIA Addendum

BWE is expanding its development and production activities in the Ruche EEA.
RSK Environment (RSK) has been contracted to provide support to help ensure BWE
meets the environmental and social requirements of International Financial Institutions
(IF1s) on the Project. RSK has been assisted in this work by their local Gabonese partner
Terre Environnement Aménagement (TEREA).

Lenders generally require that activities being funded are compliant with the
environmental and social requirements stipulated in the following:

e Applicable national laws and regulations
e Equator Principles IV (dated July 2020 and effective 1 October 2020)

e International Finance Corporation (IFC) Performance Standards on
Environmental and Social Sustainability (2012) (the IFC Performance Standards)

o World Bank Group General Environmental, Health and Safety (EHS) Guidelines
(April 2007)

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02 2



o World Bank Group EHS Guidelines for Offshore Oil and Gas Development (June
2015).

An Environmental and Social Due Diligence (ESDD) conducted for the Project by ERM
identified a number of gaps in the content of the national ESIA / NEIA documents in
relation to Lender requirements. The measures to address the gaps identified during the
ESDD process are documented in an Environmental and Social Action Plan (ESAP).

14 ESIA Addendum Scope

The aim of this ESIA Addendum is to address some of the gaps as documented in the
ESAP and to supplement the existing ESIA / NEIA documents so that the documentation
and processes are collectively compliant with the Lenders’ environmental and social
requirements, as far as is practicable.

Many of the gaps identified are being addressed in-house by BWE, other actions /
deliverables have been outsourced to RSK. It should be noted that the scope of this ESIA
Addendum is mainly limited to the deliverables compiled by RSK', as follows:

e Critical habitats screening? and assessment

e Social baseline and social impact assessment

o Ecosystem services screening® and assessment
e Cumulative impact assessment

e Environmental and social management — Biodiversity Action & Management
Plan; Alien Invasive Species Management Plan; Stakeholder Engagement Plan;
Third-Party Grievance Management Procedure; Social Risk and Impacts
Management Procedure; and stakeholder input to Emergency / Oil Spill
Response Plans.

In addition, RSK has prepared a Legal Register (environmental, health, safety, and social
(EHSS) requirements). This is a separate standalone deliverable due to its size and
complexity and is referred to in more detail in Section 3.1.

The field development activities covered by this Addendum are as follows:

o Tortue Phase 1 (currently at operational phase)
o Tortue Phase 2 (currently at operational phase)

e Ruche Phase 1 (currently at execute phase (detailed design and construction /
conversion are running in parallel)).

It should be noted that the BW Adolo FPSO is classed as an associated facility (see
cumulative impact assessment in Chapter 10) and has been included in the impact
assessments listed above as it is an integral part of the operations.

' Outputs from some ESAP deliverables being addressed in-house by BWE are also captured in this ESIA
Addendum (e.g., mitigation measures from ESAP deliverables, revised GHG emissions).

2 The critical habitats screening has been submitted previously as a standalone document, but key findings are
summarised in this report.

3 The ecosystem services screening has been submitted previously as a standalone document, but key findings
are summarised in this report.
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Ruche Phase 2, and transhipment of oil from the FPSO, are outside the scope of the
impact assessments, however, they have been considered in the cumulative impact
assessment in Chapter 10.

1.5 Area of Influence

The area of influence (AOI) for the impact assessments in this Addendum has been
determined taking into consideration the IFC definitions*, as follows:

Primary AOI

The primary AOI consists of the area where the main routine / planned activities of the
Project take place and comprises an offshore and an onshore component.

The offshore component includes:
e the Ruche EEA, where the field development activities take place

o the expected route of the support / supply vessels between the Ruche EEA and
the onshore logistics base in the port of Port Gentil

o the helicopter flight path between the Ruche EEA and the onshore heliport in Port
Gentil.

The onshore component includes:
o the logistics base in the port of Port Gentil and its immediate surroundings
o the heliport in Port Gentil and its immediate surroundings
o the coastal communities in the vicinity of the Ruche EEA.
The various components of the primary AOI are presented in Figure 1.2.
Unplanned / accidental events AOI

This AOI takes into account the potential impacts of a large-scale accidental oil spill in
the Ruche EEA and is based on the results of Project-specific oil spill modellings. It
includes the Gabonese coastline and coastal and offshore waters between the Ruche
EEA and Port Gentil.

The AOI for the accidental events is shown in Figure 1.3.
Country context

A third AOI includes the entire country of Gabon and serves to provide the national
context for the socio-economic baseline, identify human rights sensitivities, and support
the assessment of any potential national (often indirect) socio-economic impacts.

Exceptions
There are two exceptions to the above:

e the critical habitat assessment (CHA) (Chapter 6) uses the primary AOI and
unplanned / accidental events AOI described above, however, an Area of

4 Project area of influence defined in IFC Performance Standard 1.

5 Limited to areas mostly frequently affected by sheens (5 — 50 um) and thicker in oil spill trajectory modelling
(see Appendix 6¢).
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Analysis (AOA) is also used to focus the analysis of critical habitat triggering
biodiversity and includes a broad suite of habitats from the shore to the abyssal
plain and associated species (it includes the entirety of the Aquatic Reserve of
the Grand South of Gabon and Mayumba National Park and fully encompasses
the Ruche EEA)

e the Cumulative Impact Assessment (CIA) (Chapter 10) uses the primary AOI
described above, however, reference is also made to a 50 km radius study area
in which information on third-party developments has been collected. This larger
area is defined to help ensure that all developments that may have an AOI that
overlap with the Ruche AOI are identified.
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400000

Figure 1.2: Primary area of influence

Note: The alignment of both the support / supply vessel and helicopter routes are approximate as the exact alignment was not known at the time of writing
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1.6  Summary of Identified Gaps

Table 1.1 outlines the Table of Contents of this ESIA Addendum and the ESAP action
item addressed in each chapter (more detail on each action item is provided in the BWE
Pre-Financial Close Environmental and Social Assessment, February 2021).

Table 1.1: ESAP action item signposting

Chapter heading ESAP action items addressed and description

in brackets

1 Introduction -

2 Project description -

3 Legal and other requirements 1.1 Regulatory Action Plan

(Develop a Legal Register (EHSS regulatory
requirements) as part of BWE’s Regulatory Action Plan
stating how compliance to the conditions of issuance of
the Gabon Ministry of Petroleum and Hydrocarbons will
be achieved).

4 Stakeholder engagement 3.2 Stakeholder Engagement

(Develop and implement a Stakeholder Engagement
Plan for the Project).

3.3 Address Gaps in the National ESIAs

(Develop an ESIA Addendum to supplement the
Gabon national ESIA reports to meet Lenders’ E&S
requirements — national ESIA reports do not provide
details on how stakeholder analysis, engagement, and
consultation and disclosure of relevant information will
take place over the duration of the Project).

5 Impact Assessment Methodology -

6 Critical Habitat Assessment 11.2 Critical Habitat

(Conduct a Critical Habitat Assessment for the
Project).

3.3 Address Gaps in the National ESIAs

(Develop an ESIA Addendum to supplement the
Gabon national ESIA reports to meet Lenders’ E&S
requirements — national ESIA reports do not include a
CH Assessment).

BW Energy Gabon
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Chapter heading

ESAP action items addressed and description
in brackets

7 Social Baseline

8 Social Impact Assessment

3.3 Identification of Risks and Impacts

(Develop an ESIA Addendum to supplement the
Gabon national ESIA report to meet Lenders’ E&S
requirements — national ESIA report has social impact
assessment gaps).

9 Ecosystem Services Assessment

11.1 Ecosystem Services

(Conduct an assessment on ecosystems services that
may be impacted by the Project).

10 Cumulative Impact Assessment

3.3 Identification of Risks and Impacts

(Develop an ESIA Addendum to supplement the
Gabon national ESIA report to meet Lenders’ E&S
requirements — national ESIA report does not include a
cumulative impact analysis).

11 Environmental and Social
Management

3.1 Social Risks and Impacts Identification,
Assessment and Mitigation Procedure

(Develop a corporate procedure for the identification,
assessment and mitigation of social risks and impacts
associated with all BW Energy/Offshore operations).

6.1 & 10.1 Updated Emergency Response Plan
based on SEP results

(Based on the outcomes of the stakeholder
identification and analysis process, update the existing
oil spill and emergency preparedness and response
procedures / plans to include community health and
safety considerations and mitigations).

7.2 Grievance Management Procedure

(Develop a third-party grievance management
procedure).

11.2 Critical Habitat — Biodiversity Action Plan

(Develop a Biodiversity Action Plan as part of the
Critical Habitat Assessment).

11.3 Alien Invasive Species Management Plan

(Develop an Alien Invasive Species MP, if required, as
a result of findings of the Critical Habitats
Assessment).
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2 PROJECT DESCRIPTION

21 Ruche EEA Field Development

BWE has successfully initiated development activities in the Ruche EEA and reached
first oil in October 2018 (Tortue Phase 1). Subsequent phases of the development are
Tortue Phase 2 and Ruche Phase 1. Figure 2.1 shows the oil fields within the Ruche EEA
and existing and planned associated infrastructure.

Table 2.1 provides a summary of the development phases and more information is
provided in Sections 2.1.1 to 2.1.3.

N

RUCHE EEA AREA

»
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W Od Fadds Thsorenes
G Proapests
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Figure 2.1: Ruche EEA offshore oil fields and existing / planned associated
infrastructure

Source: BW Energy (2019)
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Table 2.1: Summary of Ruche EEA development phases

Tortue Phase 1

Tortue Phase 2

Ruche Phase 1

No. of wells Two subsea Four additional subsea | Six production wells in
development wells in development wells in Hibiscus and Ruche
Tortue Field Tortue Field Fields
e DTM-2H targeting e DTM-6H targeting ¢ (2) Hibiscus Gamba
Dentale reservoir Dentale reservoir (1) Ruche Gamba
¢ DTM-3H targeting ¢ DTM-4H, DTM-5H (2) Ruche NE
Gamba reservoir and DTM-7H Gamba
Appraisal well in targetmg Gamba (1) Ruche Dentale
Ruche NE area reservoir
Appraisal well in
Hibiscus UpDip area
Supporting Drilled from jack-up rig | Drilled from jack-up rig | Drilled from jack-up rig
infrastructure | g hsea wells tied back | Subsea wells tied back Rfsrt]edo"l‘ Hibiscus
to BW Adolo FPSO to BW Adolo FPSO pha
Appraisal well plugged | Appraisal well plugged E;Zilf[gt'r?‘gr‘:ﬁf tied
and abandoned and abandoned Hibiscus Alpha Ol with
~ 20 km subsea
flowline to BW Adolo
FPSO
Progress Production First two wells came Installation of Hibiscus
commenced on-line in 2020, Alpha Ol expected late
September 2018 remaining wells came | 3Q 2022
Current production on-line in 2021 Drilling second half of
12,500 barrels per day | Production expected to | 2022
(bbl/d) peak at 25,000 bbl/d First oil end of 2022 /
beginning of 2023
Anticipated production
40,000 bbl/d

211

Tortue Phase 1

The Tortue Field is located in the southeast part of the Ruche EEA. Production
commenced from the Tortue Phase 1 development in September 2018, therefore it is

already in operational phase. Current production is 12,500 bopd.

The construction and installation stage of the development consisted of the following:

e Dirilling of two subsea development wells in the Tortue Field using a jack-up rig.
The drilling programme was supported by support / supply vessels operating from
the Project logistics base at Port-Gentil and a shuttle helicopter operating from
Port-Gentil heliport.

e [nstallation of a seabed manifold and two 6” inch subsea flowlines from the
development wells to the FPSO over a length of approximately 750 m.

¢ |[nstallation of two umbilical lines for well control and monitoring from the FPSO.
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¢ Installation of the BW Adolo FPSO (Figure 2.2) and commissioning.

Figure 2.2: BW Adolo FPSO
Source: BW Energy (2019)

The operational stage of Tortue Phase 1 consists of the following:

e Storage and processing of hydrocarbons on the FPSO (oil / gas / water
separation)' and marketing of crude oil by transhipment to oil transportation
tankers (hydrocarbon transfer operations carried out once a month with the
assistance of two vessels).

e Well production is enhanced by gas lift that is provided by a discharge
compression unit and a gas lift manifold control unit on the FPSO.

e Helicopters used for crew change on the FPSO and support vessels for materials
and waste transfer. These operational activities are managed from the FPSO.

In addition to the above, an appraisal well was drilled in the Ruche North East area in
2018 as part of Tortue Phase 1. Well testing demonstrated that it was a successful well,
however it was plugged and abandoned as it was not intended to be a producer.

21.2 Tortue Phase 2

Tortue Phase 2 is now at operational phase. The construction and installation stage
consisted of the following:

" The BW Adolo FPSO has a processing capacity of 40,000 barrels of oil per day (bopd), 18 million standard cubic
feet of gas per day (mmscfd) and 60,000 barrels liquids production capacity per day (blpd). The FPSO is designed
for 15 years of uninterrupted operation without the need for mooring disconnection or dry-docking.
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e Drilling of four development wells in the Tortue field using a jack-up rig. The
drilling programme was supported by support / supply vessels operating from the
Project logistics base at Port-Gentil and a shuttle helicopter.

¢ [nstallation of subsea manifolds and flowlines to connect the development wells
to the BW Adolo FPSO.

Tortue Phase 2 was sanctioned in late 2018, however, owing to the Covid-19 pandemic
the drilling campaign was suspended in early 2020. As a result, two wells came on-line
in 2020 and the remaining two wells came in-line in 2021.

The operational stage of Tortue Phase 2 is the same as that for Tortue Phase 1,
production is expected to peak at 25,000 bopd.

An appraisal well was drilled in the Hibiscus UpDip area in 2019 as part of Tortue Phase
2. Well testing demonstrated that it was a successful well, however it was plugged and
abandoned as it was not intended to be a producer.

Ruche Phase 1

The Ruche Field in the central part of the Ruche EEA (see Figure 2.1).
Ruche Phase 1 is currently in execute phase with detailed design, construction /
conversion currently underway. Drilling of the first production well is expected to take
place in the second half of 2022, with first oil expected end of 2022 / beginning of 2023.

The construction and installation stage of this phase will consist of the following:

e Installation of a manned offshore installation (OI) (converted mobile offshore
drilling unit (MODU)) 2 between the Hibiscus and Ruche Fields in approximately
117 m water depth (expected installation late 3Q 2022). The Hibiscus Alpha Ol
will support the on-deck wellheads and there will be primary oil and water
processing on the installation. A schematic of the Hibiscus Alpha Ol is presented
in Figure 2.3 and design parameters are provided in Table 2.2.

e Installation of a 12” insulated subsea flowline between the Hibiscus Alpha Ol and
the BW Adolo FPSO in Tortue Field (approximately 20 km) (see Figure 2.1). Final
processing, storage and cargo offtake will take place at the FPSO.

o Drilling of four horizontal production wells in the Hibiscus Field and two horizontal
production wells in the Ruche Field from a jack-up rig nested in the Hibiscus Alpha
Ol. Table 2.3 provides summary information on the development wells. The
drilling programme will be supported by support / supply vessels operating from
the Project logistics base at Port-Gentil and a shuttle helicopter.

The operational stage of Ruche Phase 1 will be the same as that for Tortue Phase 1 and
Phase 2 along with operation of the Hibiscus Alpha Ol. Production is expected to peak at
40,000 bopd. Due to the expected reservoir decline and water cut increase over the
production lifecycle, the wells will have electrical submersible pumps for lifting fluids from
the wellbores.

2 The MODU rig conversion will be completed in a shipyard in Dubai (United Arab Emirates).
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The Hibiscus Alpha Ol will have 12 conductor slots in order to accommodate a further six
additional wells planned over the western part of the Ruche EEA as part of Ruche Phase
2 Project.

liﬂ n o
Blo,00 00 wo
i)
=
ot I :‘\‘/ l ég | ; g - !
g L : S
S | — I TN
- <n >
<‘ N N
< e N, ]
7N PaN
\1/ \\/
L~ N >
N A LA N
b b ><
. ~ N LA N
% K
ZaN E N
5 Pl N
g N L~ N
7 A L]
< <
C ZaN ﬂ:/
D> ZaY
D N
N PaN
| D A
L7 ™ A N
ny N, 1
L~ N
N K
L~ 7 N G
-~ =N v NN . ) _ N
EUSU = N ) <

ELEVATION

Figure 2.3: Hibiscus Alpha Offshore Installation Schematic

Source: BW Energy (2021)
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Table 2.2: Summary of Hibiscus Alpha Design Parameters

Description Design parameters

Location (tentative) X 684 911
Y 9 539 187
+ 117 m water depth lowest astronomical tide (LAT)

Facility description Converted from 400 ft jack-up MODU (3 leg triangular) to an
Offshore Installation

On location to support twelve wells

Reserve deck space / riser and umbilical slots for future subsea
tiebacks

Manned facility (POB 20)
Design life 20 years

Simultaneous drilling | Possible with cantilevered rig
and production

Well bay 12 production dry tree wells
Vent / flare boom Provided
Power generation Main power: diesel generator (6 units — each 910 kW)3

Emergency power: diesel generator
Topsides power genset: fuel gas

Source: Adapted from BW Energy (2021)

Table 2.3: Ruche 1 development wells — summary information

g [o] [} Length Drilling fluid system Discharge depth and treatment

section

26” 62 m Water-based drilling fluid Discharged at seabed during
(WBDF) seawater / high riserless drilling
viscosity sweep mud
system

17 %2* 938 m WBDF seawater / bentonite | Discharged from rig -15 m below
mud system sea level, treatment on rig to

12 % | 1400 m WBDF seawater / bentonite | Minimise fluids on cuttings (shale
mud system shakers, desander, desilter)

1000 m Non-aqueous drilling fluid Discharged from rig -15 m below

(NADF) Versaclean (OGP sea level, treatment on rig to
Group III) minimise fluids on cuttings (shale

8 14" 495 m NADF Versaclean (OGP shakers, desander, desilter and
Group I1l) Verti-G centrifugal cuttings drier)

Source: Adapted from Enviropass (2020)

3 Gas fired generators will be used during early field life when fuel gas is readily available, however, production
profiles indicate that available associated gas is likely to drop below the quantities required to meet Hibiscus
Alpha Ol power demand. At this point the facility will switch to diesel powered generators.
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2.2 Logistics Base

The offshore fields are supported by the logistics base, which is located in the existing
commercial port of Port Gentil, see Figure 2.4.

Activities at the base include loading and offloading of Project supply vessels; casing and
tubing inspection; delivery of equipment from freight forwarder / workshop to BWE;
equipment storage; temporary small-scale storage of chemicals before they go offshore?;
and waste transfer (no waste treatment).

Facilities at the logistics base include:

e pipe / storage yard (5225 m?)
e 80 mlong quay (draft 7 m)
e warehouse (1900 m?).

These facilities are shown in Figure 2.4.

Discharges from the logistics base are limited to rainwater runoff. These are only
permitted from non-contaminated areas. For other areas, where there is the potential for
spillages, containment is in place. Sanitary discharge from the site goes to septic tank.

The logistics base is connected to the electrical grid of the port. In addition, there is one
back-up generator present on site (to be used only in case the electrical grid power supply
is unavailable).

In terms of water supply, the logistics base is connected to the Port Gentil water supply
and a 200 m3 storage tank is utilised on site.

4 Project related chemicals are stored off site at service contractor’'s warehouses. Drilling fluid mud plant is at
service contractor’s premises.
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Pipe / storage
yard 5225 m?

Figure 2.4: Location of logistics base and layout

Source: Provided by BW Energy
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2.3 Emissions, Discharges and Sources of Impact

Table 2.4 provides a summary of the emissions, discharges and sources of impact
generated by the current and future phases of the Ruche EEA field development Project
(i.e., operational phase of Tortue Phase 1; operational phase of Tortue Phase 2; and
construction / installation, drilling, and operational phase of Ruche Phase 1; and
decommissioning of all phases of the Project).

Table 2.4: Overview of emissions, discharges and sources of impact generated by the
Ruche EEA field development

Activities

Emissions / discharges / sources of impact

Drilling programmes (Ruche Phase 1)

Installation of the jack-up
rig

Physical disturbance of seabed
Uptake and discharge of seawater for preloading foundation

Physical presence of rig

500 m safety exclusion zone

Drilling of upper well
sections with water-
based drilling fluid
(WBDF)

Discharge of cuttings and associated WBDF to sea, see Table
2.3

735 t cuttings generated per well according to Ruche Phase 1
ESIA (containing 99 t WBDF)

Drilling of lower well
sections with non-
aqueous drilling fluid
(NADF)

Discharge of cuttings and associated NADF to sea, see Table
23

NADF Versaclean system - base fluid Escaid 120 classified as
OGP Group lll. Contains less than 0.001% Polycyclic Aromatic
Hydrocarbons (PAHs)

Maximum allowed oil on cuttings 3%, in line with World Bank
guidelines for existing facilities® (non-compliant cuttings returned
to Port-Gentil)®

248 t cuttings generated per well according to Ruche Phase 1
ESIA (containing 6 t NADF)

No discharge to sea of whole NADF (backloaded after use in
well). Untreatable slops either placed in abandoned wellbores
(between cement plugs) or transferred for treatment and / or
disposal onshore. Small volumes of slops can be treated and
then put back into the reconditioned mud systems for further use

5 ‘World Bank EHS Guidelines — Offshore Oil and Gas Development’ (2015) stipulate that for existing facilities:
Use of Group Il NADF and treatment in cuttings dryers, maximum residual NADF 6.9% on wet cuttings.
Definition of existing facilities includes ‘offshore drilling rigs deployed for development well drilling programmes’.
Drilling rig for Ruche Phase 1 classed as an existing facility in line with this definition.

6 According to the Ruche Phase | and 2 ESIAs, BWE evaluated the Best Practicable Environmental Option
(BPEO) for cuttings management for the Ruche and Hibiscus development wells (offshore reinjection, onshore
treatment and disposal and offshore discharge). The BPEO approach took into account the environmental
sensitivity of the area concerned, the feasibility of possible technical options in the country, the cost, and health
and safety considerations. After a review of previous studies in southern Gabon, BWE concluded that offshore
discharge of cuttings is the best possible environmental option, taking into account feasibility, costs, and HSE
risks; providing that the oil content of the cuttings is within the required limits.
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Activities Emissions / discharges / sources of impact

Other drilling discharges | During cementing of the surface hole section some excess
cement will be displaced into the water column and onto seabed

Pipe dope’ not discharged but small quantities may enter water
column during drilling of 26” hole section
Blowout preventors (BOPs) will be tested every 21 days,

however, as these are surface BOPs there will be no discharge
of hydraulic control fluids to sea

Drilling rig operational Sanitary wastewater treated onboard in accordance with
discharges - sanitary MARPOL 73/78 Annex |V, chlorine concentration of effluent < 1
wastewater, food waste, | mg/l

drainage water (bilge, Food waste macerated and discharged > 12 nm from shore in
deck drainage, etc), accordance with MARPOL 73/78 Annex V

li t
coaling water Deck drainage and bilge water < 15 ppm oil in water in
accordance with MARPOL 73/78 Annex |. Use of low toxicity
biodegradable detergents in deck wash

Cooling water temperature discharge limit not stipulated in ESIA /
NEIA documents. According to the World Bank Group effluent
limits, cooling water discharged should result in a temperature
increase of no more than 3°C at the edge of the zone where
initial mixing and dilution take place

Emissions from power GHG calculations for the Borr Norve drilling rig are provided in
generation on rig Table 2.5 (emissions based on rig diesel combustion up to Q2
2021 and projected emissions thereafter)

No well testing of Tortue Phase 2 or Ruche 1 production wells

Underwater noise from Continuous low-level underwater noise generated from jack-up
drilling rig operations rig operation

Lighting of rig Light spill

Hibiscus Alpha Ol - installation & commissioning (Ruche Phase 1)

Installation and jack-up Physical disturbance to seabed
of Ol Uptake and discharge of seawater for preloading foundation (no
piling involved)

Hibiscus Alpha Ol — operation & maintenance (Ruche Phase 1)

Physical presence of Ol |1 km safety exclusion zone

Ol operational See above for ‘drilling rig operational discharges’

discharges - sanitary Cooling water discharge from steam turbine generators 458 m3/s
wastewater, food waste, | at 34.5°C (salinity 20 PSU)

drainage water (bilge,
deck drainage, etc),
cooling water

Discharge of separated | PW discharge maximum of 54,000 bbl/d at 92.2°C (salinity 279
produced water (PW) PSU)

Discharged to sea if oil content < 30 mg/l (non-compliant
produced water diverted to slops tank and retreated until back
within specification)

Figure 2.5 presents the predicted PW production for the Ruche
EEA field development

7 Pipe dope is a thread lubricant that is used to make a pipe thread joint leak proof and pressure tight.

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02 10



Activities

Emissions from power
generation and flaring on
Ol

Emissions / discharges / sources of impact

Separated LP gas sent to gas compression unit. HP gas used for
power generation on the Ol (supplemented by diesel power
generation) and activation of electrical submersible pumps,
portion flared off (production flaring and fuel gas consumption for
flare pilot and purging 3.4 t / m). Also commissioning flaring
when wells are connected to process facility

Projected GHG calculations for the Hibiscus Alpha are provided
in Table 2.5 (fuel gas / diesel combustion emissions and flaring)

Underwater noise from
Ol operations

Underwater noise generated by Ol anticipated to be negligible

Lighting of Ol

Light spill

Chemical injection into
oil stream

Demulsifiers and asphaltene inhibitors injected into production
fluids, small quantity of production chemicals may end up in PW
stream, concentrations will be low

Subsea flowlines and umbilicals — installation & commissioning (Ruche Phase 1)

Installation of pipelines
and cables

Physical disturbance of seabed

Subsea pipeline
commissioning

Discharge of hydrostatic test water will be carried out in line with
BWE’s ‘Environmental Performance Requirements in Selection
of Chemical Products for Offshore Use’ (in draft)

Subsea flowlines & umb
Ruche Phase 1)

ilicals — operation & maintenance (Tortue Phase 1, 2 and

Flowline pigging
operations

Pigging waxes generated from subsea pipeline commissioning
and maintenance. Chemicals used to soften paraffin (e.g.,
ALCO’s Flotron WD 1000). HA Ol and FPSO able to launch and
receive pigs

Pigging waxes collected on HA Ol and FPSO transferred to
shore for treatment / disposal

BW Adolo FPSO upgrad

es (Ruche Phase 1)

Modifications to FPSO
to accommodate
increased production

No emissions or discharges anticipated

BW Adolo FPSO - operation & maintenance (Tortue Phase 1, 2 and Ruche Phase 1)

Physical presence

1 km safety exclusion zone around FPSO

FPSO operational
discharges - sanitary
wastewater, food waste,
drainage water (bilge,
deck drainage, etc),
desalination unit
discharges, cooling
water, ballast water

See above for ‘drilling rig operational discharges’ plus ballast
water uptake and discharge

Cooling water discharge from process 1089 m3/h at 30°C
(salinity 20 PSU)

Cooling water discharge from steam turbine generators 2,875
ms/hr at 33°C (salinity 20 PSU)

Discharge of separated
produced water

PW discharge maximum of 60,000 bbl/d at 46.11°C (salinity 279
PSU). Current discharge 32,000 bbl/d

Discharged to sea if oil content < 30 mg/l (non-compliant
produced water diverted to slops tank and retreated until back
within specification)

Figure 2.5 presents the predicted produced water production for
the Ruche EEA field development
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Activities

Emissions / discharges / sources of impact

Emissions from power
generation and flaring
on FPSO

Design philosophy is to utilise HP associated gas from the inlet
production and test separators as fuel gas (until 2025 when an
alternate fuel source will be required as associated gas no longer
sufficient) and to flare associated gas that is surplus to the FPSO
power and heating needs (projected flaring estimate 2 MMSCFD)

GHG calculations for the BW Adolo FPSO are provided in Table
2.5 (emissions based on mainly fuel gas combustion emissions
and flaring up to Q2 2021 and projected emissions based on fuel
gas / diesel combustion emissions and flaring thereafter).

Underwater noise from
FPSO operations

Continuous low-level underwater noise generated from FPSO
operation

Lighting of FPSO

Light spill

Support / supply vessel and construction vessel operations

Drilling operations (Ruche Phase 1) - 2 support vessels to mobilise jack-up rig, 2 vessels (1
support vessel, 1 supply vessel) supporting drilling operations

Construction vessels (Ruche Phase 1) - 1 installation vessel and 2 support vessels for
installation of Hibiscus Alpha Ol, pipelay barge for installation of flowline and possible
second pipelay barge for installation of umbilical

Operation (Tortue Phase 1, 2 and Ruche Phase 1) - vessel support during operation (supply
vessel visits to HA Ol and FPSO from logistics base), 2 vessels assisting hydrocarbon
offloading activities at the FPSO

Support / supply vessel transfers - 3 transfers per month from logistics base to Ruche EEA
during operations, 15 transfers per month from logistics base to Ruche EEA during drilling
periods

Vessel operational
discharges - sanitary
wastewater, food waste,
drainage water (bilge,
deck drainage, etc),
desalination unit
discharges, cooling
water, ballast water

See ‘FPSO operational discharges’

GHG estimates for support vessel operations are provided in
Table 2.5 (based on diesel combustion emissions up to 2021 and
projected thereafter)

Continuous underwater noise generated by support / supply
vessel transfers and construction vessel movements

Emissions to air from
vessel engine exhausts

Underwater noise from
vessel movements

Lights on vessels

Helicopter support activities (Tortue Phase 1, 2 and Ruche Phase 1)
Helicopters used for drilling, Ol and FPSO crew changes

20 flights / month during operations

40 flights / month during drilling periods

Light spill

GHG estimates for helicopter operations are provided in Table
2.5 (based on kerosene jet fuel combustion emissions up to 2021
and projected thereafter)

Increased noise levels along helicopter flight path to heliport in
Port Gentil

Emissions to air from
helicopter exhausts

Airborne noise from
helicopter transfers
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Activities

Emissions / discharges / sources of impact

Logistics base operation

On-site power
generation emissions

Power at logistics base sourced from SEEG (Societe d’electricite
et d’eau du Gabon), gas oil generator used as back-up source

Discharges

Discharge of rainwater drainage from uncontaminated areas

General

Waste management

Onshore disposal of wastes. Waste volumes (m3) provided
below:

2019 2020 2021 (to Aug)

Haz Non- Haz Non- Haz Non-

haz haz haz

Drilling 266 238 114 395
Prod / 381 1079 5 613 63 637

Projects

Office 0 36 0 24

Total 381 1079 271 957 177 1056

Local employment

Estimated that 426 employees will be involved in BWE'’s
activities in Gabon

The upcoming Ruche Phase 1 will bring an additional number of
positions (approximately 40), which will require skilled, semi-
skilled, and unskilled personnel

Decommissioning

Decommissioning of

A Site Abandonment and Rehabilitation Plan will be developed

facilities for the Project, anticipated that:
o static flowlines will be abandoned in place (plugged and
matted)
o flexible risers disconnected at seabed and vertical section
recovered, subsea end plugged and matted
¢ flexible jumpers cut in sections and removed
¢ pipeline end manifolds and subsea umbilical termination
assemblies removed
¢ control umbilical abandoned in place cut at touch-down point
and vertical section removed, subsea end crimped and matted
¢ hydraulic and electrical flying leads disconnected, spooled and
recovered
BW Energy Gabon
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Figure 2.5: Ruche EEA predicted produced water production (bbl/d)
Source: BW Energy (2021)

Note: Only the produced water from Tortue (green line) and Ruche Phase 1 (blue line) are applicable to
the impact assessments in Chapters 6, 8 and 9. Produced water from Ruche Phase 2 (red line) is only
considered in the cumulative impact assessment in Chapter 10.
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2018 2019

BW Adolo| 29847.24 | 97500.97
Hibiscus Alpha 0.00 0.00
Borr Norve/Drill Rig | 17673.43 10930.56
Support Vessels| 21193.40 10956.21

Helicopters| 1385.44 1490.32

Purchased Electricity [ 25.59 43.34

Scope 1,2 & 3 (tCO ,e): | 7012511 | 120921.40
Scope 1 only (tCO ,e): | 29847.24 || 97500.97

Jan 2022 - Dec
2038

2020 2021

123618.29 | 122107.39  2048085.04

0.00 0.00 533226.67

6317.01 5670.26 19819.80

10448.74  17621.84 236047.01

953.88 1261.51 25012.84

38.72 49.28 1675.56

141376.64 < 146710.29  2863866.92
123618.29 122107.39 | 2581311.71

Totals

2421159

533227

60411

296267

30104

1832

3343000
2954386

Scope 2 emissions as % of total emissions:

o s
Emissions from Flare combustion sources: 1144565 tCO,e
Flaring as % of Scope 1 emissions:-%
Emissions from Diesel combustion (Scope 1 sources): 893033 tCO,e
Combustion of Diesel as % of Scope 1 emissions: 30.2 %
Emissions from Fuel Gas combustion (Scope 1 sources): 916788 tCO,e
Combustion of FG as % of Scope 1 emissions:-%
Emissions from Diesel combustion (Support Vessels & Drilling): 336858 tCO,e
Scope 3 Diesel emissions as % of total emissions:-%
Emissions from Kerosene combustion (helicopters): 30104 tCO,e
Scope 3 Kerosene emissions as % of total emissions:-%
Scope 2 (purchased electricity): 1832 tCO,e

%

* Scope 1: direct emissions; Scope 2: indirect emissions from energy consumption; Scope 3: other indirect emissions (as defined in IPIECA / APl / IOGP, 2011)

Table 2.5: Dussafu Block GHG emissions (based on actual emissions up to 2021 and projected thereafter)

Source: BW Energy, 2022
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LEGAL & OTHER REQUIREMENTS

3.1 National Regulatory Requirements
The legal hierarchy in Gabon is understood to consist of the following:
o the constitution
o ratified conventions and treaties
e laws
e regulations (including decrees and orders).
A standalone Legal Register has been developed and issued separately for the Dussafu
Project that pulls together environmental, health, safety and social requirements from
applicable national legislation and conventions and treaties ratified by Gabon (RSK
document reference: P80834/04/04_Rev00). RSK utilised national consultancy TEREA
to assist with this work scope. Available national legislation and international conventions
were sourced, translated where necessary, and requirements that BWE must action /
implement were identified and consolidated into an Actionable Items Matrix for use in
compliance assurance activities.
3.2 Lender Standards and Guidelines
Lenders generally require that the activities being funded are compliant with the
environmental and social requirements stipulated in the following:
e applicable national laws and regulations (see above)
e International Finance Corporation (IFC) Performance Standards on
Environmental and Social Sustainability (2012) (the IFC Performance Standards)
e Equator Principles IV (dated July 2020 and effective 1 October 2020)
e World Bank Group General Environmental, Health and Safety (EHS) Guidelines
(April 2007)
o World Bank Group EHS Guidelines for Offshore Oil and Gas Development (June
2015).
These are discussed in more detail below.
3.21 IFC Performance Standards
The IFC’s Performance Standards (PS) offer a comprehensive and practical approach to
managing environmental and social risks for private investments in emerging markets
and are considered an international benchmark.
The following PSs are considered most applicable to this ESIA Addendum:
e PS 1. Assessment and Management of Environmental and Social Risks and
Impacts
e PS 2: Labour and Working Conditions
BW Energy Gabon
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e PS 4: Community Health, Safety, and Security

e PS 6: Biodiversity Conservation and Sustainable Management of Living Natural
Resources.

In addition, parts of other IFC standards, such as ‘PS 3: Resource Efficiency and Pollution
Prevention’ are relevant. IFC PS requirements for each of the deliverables are discussed

below.

3.2.1.1 Stakeholder Engagement

Stakeholder engagement activities conducted during the studies have been aligned with
the requirements of IFC PS 1 (IFC, 2012). This establishes various requirements for
stakeholder engagement:
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Stakeholder engagement must establish and maintain a constructive relationship
with a variety of external stakeholders over the project's lifecycle. The
engagement process should allow the views, interests, and concerns of different
stakeholders, particularly of the local communities directly affected by the project
(affected communities) to be heard, understood, and considered in project
decisions and the creation of development benefits.

Affected communities are defined as any people or communities located in the
geographical proximity of the project, particularly those contiguous to the existing
or proposed project facilities who are subject to actual or potential direct project-
related risks and/or adverse impacts on their physical environment, health, or
livelihoods.

Stakeholder engagement may involve the following elements: stakeholder
analysis and planning, disclosure and dissemination of information, consultation
and participation, a grievance mechanism, and ongoing reporting to affected
communities. The nature, frequency, and level of effort of stakeholder
engagement may vary considerably and will be commensurate with the project’s
risks and adverse impacts, and the project's phase of development (e.g.,
planning, construction, operation, and closure).

The project sponsor (BWE in the case of this Project) will develop and implement
a Stakeholder Engagement Plan (SEP) that is scaled to the project risks and
impacts / development stage and tailored to the characteristics and interests of
the affected communities. Where applicable, the SEP will include differentiated
measures to allow the effective participation of those identified as disadvantaged
or vulnerable.

Consultation should focus inclusive engagement on those directly affected, as
opposed to those not directly affected, including men, women, the elderly, youth,
displaced persons, and vulnerable and disadvantaged persons or groups.

The consultation process should capture both men’s and women’s views, if
necessary, through separate forums or engagements, and reflect men’s and
women’s different concerns and priorities about impacts, mitigation mechanisms,
and benefits, where appropriate.



o If a project is likely to engender risks to, or adverse impacts on, affected
communities, a grievance mechanism must be established.

IFC PS 1 underlines that the disclosure of relevant project information helps affected
communities and other stakeholders understand project risks, impacts, and opportunities.
The project sponsor must provide stakeholders with access to relevant information on:

o the project’s purpose, nature, and scale
o the duration of proposed project activities

e any risks to, and potential impacts on, such communities, and relevant mitigation
measures

¢ the envisaged stakeholder engagement process
o the grievance mechanism.

The timing and method of disclosure is not specified, as IFC PS 1 deems that this may
vary according to national legal requirements, the characteristics and needs of the
affected communities, the type of assessment involved, and the stage of the project’s
development or operation. IFC PS 1 does, however, specify that disclosure should be as
early as possible.

In addition to the requirements of IFC PS 1, specific requirements for grievance
mechanisms are outlined in other Performance Standards, including IFC PS 2 (on Labour
and Working Conditions) and IFC PS 4 (on Community Health, Safety and Security).

3.2.1.2 Critical Habitat Assessment

The Critical Habitat Assessment has been conducted in accordance with the
requirements and criteria of IFC PS 6 (IFC, 2012).

IFC PS 6 provides five criteria to follow with definitions and thresholds set out for each
criterion. If there are features within the project area that match the definitions and
thresholds provided, then they will trigger critical habitat. Species and habitats can be
considered features and can trigger more than one criterion. The criteria are listed under
the following headings:

o Criterion 1: Critically Endangered (CR) and/or Endangered (EN) species

e Criterion 2: Endemic or restricted-range species

e Criterion 3: Migratory or congregatory species

o Criterion 4: Highly threatened and/or unique ecosystems

o Criterion 5: Key evolutionary processes.

IFC PS 6 requires clients to not implement any project activities in areas of critical habitat
unless all of the following are demonstrated:

e no other viable alternatives within the region exist for development of the project
on modified or natural habitats that are not critical;

o the project does not lead to measurable adverse impacts on those biodiversity
values for which the critical habitat was designated, and on the ecological
processes supporting those biodiversity values;
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3.2.1.3

3.2.1.4

o the project does not lead to a net reduction in the global and/or national/regional
population of any CR or EN over a reasonable period of time; and

e a robust, appropriately designed, and long-term biodiversity monitoring and
evaluation program is integrated into the client’'s management programme.

In areas of critical habitat, the client will be expected to demonstrate net gains in
biodiversity values for which the critical habitat was designated, as stated in paragraph
18 of IFC PS 6. A Biodiversity Action Plan (BAP) is required for projects located in critical
habitat. The BAP should describe how the project will meet the specific requirements for
critical habitat.

Social Impact Assessment

The social impact assessment has been conducted in line with IFC PS 1, PS 2, and PS
4 (IFC, 2012).

IFC PS 1 underscores the importance of managing social and environmental
performance throughout the life of a project by using a dynamic social and environmental
management system. Specific objectives of this PS are to:

¢ identify and evaluate environmental and social risks and impacts of the project

e adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not
possible, minimise, and, where residual impacts remain, compensate/offset for
risks and impacts to workers, affected communities, and the environment

e promote improved environmental and social performance of clients through the
effective use of management systems.

IFC PS 2 requirements have been in part guided by a number of international conventions
negotiated through the International Labour Organization (ILO) and the United Nations
(UN). Specific objectives are to:

e establish, maintain and improve the worker-management relationship

e promote the fair treatment, non-discrimination and equal opportunity of workers
and compliance with national labour and employment laws

e protect the workforce by addressing child labour and forced labour

e promote safe and healthy working conditions, and to protect and promote the
health of workers.

IFC PS 4 recognises that project activities, equipment, and infrastructure often bring
benefits to communities including employment, services, and opportunities for economic
development. However, projects can also increase risks arising from accidents, releases
of hazardous materials, exposure to diseases, and the use of security personnel. While
acknowledging the public authorities’ role in promoting the health, safety and security of
the public, this PS addresses the project sponsor’s responsibility in respect of community
health, safety and security.

Ecosystem Services Assessment

Ecosystem services is a transdisciplinary topic; hence, it is covered under several of the
IFC Performance Standards.
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3.2.1.5

3.2.2

IFC PS 6 is the most relevant and requires the conducting of “a systematic review to
identify priority ecosystem services”. Priority ecosystem services are two-fold and refer
to:

e Type 1 ecosystem services: those services on which project operations are most
likely to have an impact and, therefore, which result in adverse impacts on
affected communities and/or

e Type 2 ecosystem services: those services on which the project is directly
dependent for its operations (e.g., water).

When affected communities are likely to be impacted, they should participate in the
determination of priority ecosystem services in accordance with the stakeholder
engagement process as defined in IFC PS 1.

With respect to impacts on priority ecosystem services of relevance to affected
communities, and where the client has direct management control or significant influence
over such ecosystem services, adverse impacts should be avoided. If these impacts are
unavoidable, the client will minimise them and implement mitigation measures that aim
to maintain the value and functionality of priority services. With respect to impacts on
priority ecosystem services on which the project depends, clients should minimise
impacts on ecosystem services and implement measures that increase the resource
efficiency of their operations, as described in IFC PS 3.

Cumulative Impact Assessment

The cumulative impact assessment (CIA) has been conducted in accordance with the
requirements and criteria of IFC PS 1 (IFC, 2012).

This PS requires that cumulative impacts are taken into account in defining the area of
influence of a project. It also states that “where the project involves specifically identified
physical elements, aspects and facilities that are likely to generate environmental and
social impacts, the identification of risks and impacts will take into account the findings
and conclusions of related and applicable plans, studies, or assessments prepared by
relevant government authorities or other parties that are directly related to the project and
its area of influence. These include master economic development plans, country or
regional plans, feasibility studies, alternatives analyses, and cumulative, regional,
sectoral, or strategic environmental assessments where relevant”.

Performance Standard 1, footnote 16, limits the cumulative impacts to be addressed to
“those impacts generally recognized as important on the basis of scientific concerns
and/or concerns from affected communities”.

Equator Principles

The Equator Principles is a risk management framework, adopted by financial
institutions, for determining, assessing and managing environmental and social risk
in projects and is primarily intended to provide a minimum standard for due diligence and
monitoring to support responsible risk decision-making.

In line with the Equator Principles, the Dussafu Project has been classified as Category
A — “Projects with potential significant adverse environmental and social risks and/or
impacts that are diverse, irreversible or unprecedented”.
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A revision to the Equator Principles, known as EP4, came into effect on October 1, 2020,
reflecting increased focus on sustainability and sustainable finance, and environmental,
social and governance (ESG) issues globally. A summary of the key differences between
EP3 and EP4 is provided in Table 3.1.

Table 3.1: Summary of Key Differences Between EP3 and EP4

Area EP3 EP4
Scope and o Applies to project-related Applies to project-related
applicability corporate loans over and corporate loans over and
including US$100 million including US$50 million
o Project-related refinancing and Project-related refinancing and
project-related acquisition project-related acquisition
financing are out of scope financing are within scope
“Designated | ® Projects located in countries on All Category A and Category B
Countries”’ the Designated Countries list projects will be reviewed for
are deemed to satisfy compliance with the EPs
Principles 2, 4, 5, and 6 if they Projects located in Designated
are in compliance with host- Countries will be separately
country laws evaluated for specific project-
related risks to determine if IFC
PS could be applied to address
those risks
Human e Preamble acknowledges a Preamble includes a statement
Rights and responsibility to respect human that Equator Principles Finance
Indigenous rights Institutions (EPFIs) will abide by
Peoples ¢ No necessity for Environmental the UN Guiding Principles on

and Social Impact
Assessments to consider
human rights impacts

e Projects must obtain Free,
Prior, and Informed Consent
(FPIC) of Indigenous Peoples
who may potentially be affected

Business and Human Rights
Projects’ Environmental and
Social Impact Assessments to
include an assessment of
potential adverse impacts to
human rights

For all projects (including those
in Designated Countries),
Indigenous Peoples who may
potentially be affected must be
consulted in a manner compliant
with IFC PS 7, including where
applicable obtaining FPIC of
such peoples in relation to the
project. This compliance will be
assessed by an independent
consultant

" The Equator Principles define “Designated Countries” as “countries deemed to have robust environmental and
social governance, legislation systems and institutional capacity designed to protect their people and the natural

environment.”
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3.2.2.1

3.2.2.2

3.2.2.3

Area EP3 EP4

Climate ¢ Climate change is “recognised |e Preamble includes a recognition
change as important”, but specific of EPFIs’ role in achieving
actions in relation to climate targets under the 2015 Paris
change are not considered Agreement
¢ Alternative analyses of greener |e Climate Change Risk
solutions to be carried out for Assessments necessary for
Projects above a certain Category A and, as appropriate,
threshold of Scope 1 and Category B Projects
Scope 2 GHG emissions e Requirements to: (i) consider

transition risks; (ii) conduct
alternative analyses of greener
solutions; and (iii) annually report
emissions levels and the GHG
efficiency ratio, for projects
above a certain threshold of
Scope 1 and Scope 2 GHG
emissions

EP4 requirements for each of the deliverables are discussed below.

Stakeholder Engagement

Principle 5 requires that the project sponsor demonstrates effective stakeholder
engagement as an ongoing process in a structured and culturally appropriate manner
with affected communities, workers and, where relevant, other stakeholders.

Principle 6 calls for the establishment of an effective grievance mechanism designed for
use by affected communities and workers, as appropriate, to received and facilitate
resolution of concerns and grievances about the project's environmental and social
performance.

Critical Habitat Assessment

EP 4 uses a similar definition of critical habitats as IFC PS 6 and indicates that they
should be identified, assessed and protected.

Social Impact Assessment

Principle 2 requires that an appropriate assessment is conducted to address the relevant
environmental and social risks and scale of impacts of the proposed project (full
Environmental and Social Impact Assessment (ESIA) required for Category A projects).
The assessment documentation should propose measures to minimise, mitigate, and
where residual impacts remain, to compensate / offset / remedy for risks and impacts to
workers, affected communities, and the environment, in a manner relevant and
appropriate to the nature and scale of the proposed project.

The assessment documentation will be an adequate, accurate and objective evaluation
and presentation of the environmental and social risks and impacts, whether prepared by
the client, consultants or external experts. For Category A and, as appropriate, Category
B projects, the assessment documentation includes an ESIA. One or more specialised
studies may also need to be undertaken. For other Category B and potentially C projects,
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3.2.2.4

3.2.2.5

3.2.3

a limited or focused environmental or social assessment may be appropriate, applying
applicable risk management standards relevant to the risks or impacts identified during
the categorisation process.

Ecosystem Services Assessment

There are no specific requirements related to ecosystem services in EP4.

Cumulative Impact Assessment

Exhibit Il states that the assessment documentation may include, where applicable
“‘cumulative impacts of existing projects, the proposed project, and anticipated future
projects”.

World Bank Group Guidelines

The World Bank Group’s Environmental, Health, and Safety (EHS) Guidelines are
technical reference documents with general and industry-specific examples of good
international industry practice.

The General EHS Guidelines (2007) and the EHS Guidelines for Offshore Oil and Gas
Development (2015) are both applicable to this offshore field development Project.

3.3 Other Guidance Documents
The deliverables included within this addendum document were prepared with reference
to a number of other guidance documents, as detailed below.
3.3.1.1 Stakeholder Engagement
The following guidance document was used as input to the stakeholder engagement
process:
e |IFC Guidance Note 1: Assessment and Management of Environmental and
Social Risks and Impacts (IFC, 2012)
3.3.1.2 Critical Habitat Assessment
The following guidance documents were used as input to the CHA:
¢ |FC Guidance Note 6: Biodiversity Conservation and Sustainable Management
of Living Natural Resources (IFC, 2019)
e Biodiversity and Ecosystem Services Fundamentals, Guidance Document for the
Oil and Gas Industry (IPIECA/IOGP, 2016).
3.3.1.3 Social Impact Assessment
The following guidance documents were used as input to the social impact assessment:
e |FC Guidance Note 1: Assessment and Management of Environmental and
Social Risks and Impacts (IFC, 2012)
¢ |FC Guidance Note 2: Labour and Working Conditions (IFC, 2012)
BW Energy Gabon
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IFC Guidance Note 4: Community Health, Safety and Security (IFC, 2012).

3.3.1.4 Ecosystem Services Assessment

The following guidance documents were as input to the ecosystem services assessment:

Biodiversity and Ecosystem Services: Good Practice for Oil and Gas Operations
in Marine Environments (Flora & Fauna International, 2017)

Biodiversity and Ecosystem Services Fundamentals, Guidance Document for the
Oil and Gas Industry (IPIECA/IOGP, 2016)

Ecosystem Services Guidance, Biodiversity and Ecosystem Services Guide and
Checklists (IPIECA/IOGP, 2011).

The Corporate Ecosystem Services Review: Guidelines for Identifying Business
Risks and Opportunities Arising from Ecosystem Change, Version 2.0 (WRI,
2012)

Weaving Ecosystem Services into Impact Assessment, A Step-by-Step Method
(WRI, 2013).

3.3.1.5 Cumulative Impact Assessment

The following guidance document was used as input to the cumulative impact
assessment:
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Good Practice Handbook on Cumulative Impact Assessment and Management:
Guidance for the Private Sector in Emerging Markets (IFC, 2013).
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STAKEHOLDER ENGAGEMENT

4.1

4.2

Introduction

Stakeholder engagement is an integral part of the ESIA process and the foundation for
developing and maintaining a project's social licence to operate. Stakeholder
engagement helps to develop and sustain relationships and build a project’s reputation
as a venture that is socially responsible and acts with integrity.

Stakeholder engagement for this Project has been undertaken in accordance with the
applicable legal requirements of the Gabonese Republic and good international industry
practice (GIIP), as established by the IFC Performance Standards (2012) (see Chapter
3).

A standalone Project-specific Stakeholder Engagement Plan (SEP) has been developed
to support meaningful and effective engagement (see Appendix 11C) and forms the basis
of this chapter.

The following sections describe how stakeholder engagement activities have been
undertaken since the outset of the Project and how stakeholder engagement will be
continued after the ESIA Addendum studies. They include:

e objectives of the stakeholder engagement

o stakeholder analysis

e activities undertaken

e analysis of issues and concerns raised by stakeholders

e |essons learnt and recommendations.

Objectives of the Stakeholder Engagement

The objectives of the stakeholder engagement, as stated in the SEP, are to:

¢ inform stakeholders about the Project and the studies, stakeholder engagement
activities, and grievance management procedure, in an accessible and culturally
appropriate manner

e ensure that stakeholders understand how they might be affected by the Project,
including potential Project benefits, and understand their potential role in impact
identification and management

e obtain the input of stakeholders into the studies with regards to impact
identification and to discuss how best to avoid, mitigate, or offset impacts in
addition to those previously identified during the preparation of the ESIA / NEIA
documents for the Project by Enviropass (2017; 2019; and 2020)

e provide opportunities for stakeholders to express their opinions, concerns, and
recommendations about the Project and the studies, and ensure that these are
considered in the studies and related management decisions.
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The main objectives for BWE are to:

e ensure that stakeholders understand the Project’s aims and requirements and
have confidence in the management of environmental and social risks

e build stakeholders’ concerns into Project design and execution, as appropriate
e provide consistency of messaging

e manage stakeholder expectations

e supplement baseline information necessary to meet lender requirements

e meet international standards of environment and social performance for
stakeholder engagement to secure international financing.

4.3 Activities Undertaken
This section describes the activities undertaken as part of the ESIA Addendum
stakeholder engagement programme.
It should be noted that, as part of the critical habitat / biodiversity studies, some additional
ex-situ stakeholder engagement was undertaken, as detailed in Section 6.3.1.2.
4.3.1 Stakeholder engagement preparation
Preparation for the meetings comprised several steps, including:
e arrangement of stakeholder meetings
o development of stakeholder materials to be used during the meetings
e preparation of reporting templates and the stakeholder engagement database.
4.3.2 Arrangement of meetings
Letters of invitation were hand-delivered by TEREA to the head office of the relevant
authority to arrange meetings with government authorities and agencies at national,
provincial and departmental / local level (see example in Appendix 4A). When invitation
letters were not acknowledged, follow-up phone calls were made by TEREA to confirm
receipt.
For meetings with Project Affected Communities (PACs), phone calls were made to the
Prefect of Basse Banio Départment and the Mayor of Mayumba to arrange meetings in
Mayumba and mobilise the chiefs of nearby villages and chiefs of quartiers. For other
community meetings, including Malembé 2 and Mambi, telephone calls were made to
community leaders who then arranged the meetings and mobilised communities and
groups on the proposed date, time, and location.
4.3.3 Information material used for the meetings
Information for the consultation meetings comprised presentation materials and
reference materials, as described below.
4.3.3.1 Presentation materials used to facilitate the meetings
Materials included:
BW Energy Gabon
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4.3.3.2

434

4.3.4.1

4.3.4.2

4.3.5

e a background information document (BID) in French which was distributed to all
attending stakeholders

e posters, in French, describing the Project, the studies undertaken, stakeholder
engagement and the grievance management procedure.

Reference materials for the stakeholder engagement team

The stakeholder engagement team used a frequently asked questions (FAQ) document
to ensure accuracy and consistency in responses to stakeholder questions.

Undertaking the stakeholder meetings
Stakeholder meetings were carried out as described below.

It should be noted that RSK personnel were unable to attend the in-country field visit due
to travel restrictions associated with the COVID-19 pandemic. In-country stakeholder
engagement was conducted by RSK’s local Gabonese partner TEREA.

Additional measures were taken during the conduct of stakeholder engagement activities
in Gabon to minimise the risk of COVID-19 transmission and protect the health and safety
of all those involved. These measures are described in detail in the SEP (Appendix 11c).

Meetings with government authorities

Two consultants from TEREA conducted meetings with government authorities; one
consultant facilitated the meetings and the other ensured that attendance sheets (see
Appendix 4B) were completed, and meeting minutes taken. A representative of BWE also
attended the meetings to answer any Project-related technical questions from
stakeholders.

Meetings started with introductions and opening remarks by the consultants about the
purpose and format of the meeting. The facilitator highlighted that participation from
stakeholders was voluntary. All meetings were held in French and permission was sought
to take photographs (see Appendix 4C) during the meetings as proof of attendance.

The stakeholder team then gave an overview of the Project, the studies, and stakeholder
engagement activities, using the BID and posters. The Project grievance management
procedure was also clearly outlined during the meetings, including the contact details.

Following the presentations, a question-and-answer session was conducted.

Meetings with Project Affected Communities (PACs)

Meetings at PAC level were undertaken using the same process as government
authorities (see Section 4.3.4.1).

Following on from the stakeholder engagement meetings, a series of data collection focus
group discussions (FGDs) and key informant interviews (KlIs) were carried out and this
information was used to inform the socio-economic baseline in the ESIA Addendum.

Recording the meetings

Sufficient time was allocated to the question-and-answer sessions and efforts were made
to ensure that all stakeholders present had their concerns heard. All stakeholder
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4.3.6

4.3.7

questions, suggestions, comments, and responses from the stakeholder team, were
recorded on the RSK meeting minutes template, and photographs were taken after
seeking permission from the participants.

Meeting records, including attendance lists and minutes, were forwarded to RSK’s
stakeholder engagement database manager and entered in an Office 365 database using
four entry forms: stakeholders (individuals), organisations, events and interventions.

The following information was recorded in the database: name of the stakeholders;
organisational affiliation; issues, questions and concerns raised by stakeholders;
category of issue; responses provided; and an indication of the need for follow-up.

In addition to the above, stakeholder engagement materials (BID, posters), minutes of
the meetings with stakeholders (including attendance sheets) and photographs of
stakeholder events were saved in a separate folder.

Stakeholder engagement with vulnerable groups

During stakeholder identification, vulnerable groups were identified. Youth, women, the
elderly, widows, persons with physical and / or mental impairments, and persons
experiencing unemployment were identified as the main vulnerable groups. Efforts were
made to engage these groups in meetings.

Meetings held

Stakeholder meetings were held at government and PAC level between 31 March 2021
and 1 July 2021. In total, 15 meetings were held involving over 225 stakeholders. A
diverse group of stakeholders were met. These are presented by stakeholder groups in
Table 4.1. A record of all meetings held by date can be found in Appendix 4D.

It should be noted that letters of invitation were also delivered to the General Directorate
of Hydrocarbons (La Direction Générale des Hydrocarbures); the General Directorate of
Merchant Marine (Direction Générale de la Marine Marchande); and the National Centre
for Oceanographic Data and Information (Centre National de Données et Informations
Océanographiques (CNDIO). However, due to lack of response these meetings did not
take place.
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Table 4.1: List of stakeholders consulted by group

Stakeholder group Stakeholders and date(s) of meetings

Ministry of Water, Forests, Sea, Environment, Climate Plan and Land Allocation Plan

o General Directorate for the Environment and Nature Protection (DGEPN): 02/04/21
Government authorities / agencies — o General Directorate for Wildlife and Protected Areas (DGFAP): 29/06/21

national level o General Directorate for Aquatic Ecosystems (DGEA): 18/06/21

e Ministry of Agriculture Livestock and Fisheries

o General Directorate for Fisheries and Aquaculture (DGPA): 28/05/21

e Ogooué-Maritime Province
o Provincial Directorate for Fisheries and Aquaculture: 18/05/21

Government authorities / agencies — o Provincial Directorate of the Merchant Marine: 20/05/21

provincial level _
¢ Nyanga Province

o Governor of Nyanga province: 26/04/21

e Ogooué-Maritime Province
o Prefect, President of the Departmental Council for:
= Bendjé Department: 18/05/21
o Municipality of Port-Gentil
= Office of Ports and Harbours of Gabon (OPRAG): 19/05/21
¢ Nyanga Province
o Prefect, President of the Departmental Council for:
= Basse Banio Department: 28/04/21
= Haute Banio Department: 27/04/21
o Municipality of Mayumba
= Mayumba Fisheries Brigade: 30/04/21

Government authorities / agencies —
departmental / local level

BW Energy Gabon
ESIA Addendum
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Stakeholder group Stakeholders and date(s) of meetings

Project-Affected C ities (PACs) e Mayumba: 27/04/21
roject-Affected Communities s), . . |
including groups such as men, women, o Local leaders, women and fisherfolk of quartier Mabounda: 27/04/21

authority figures (e.g., village chiefs, o Local leaders, women and fisherfolk of quartier Tchiole-Ndembe: 01/05/21

customary chiefs, religious chiefs, e Ndindi: 28/04/21
elected leaders), fisherfolk and other e Mambi: 29/04/21

natural resource users
e Malembé 2: 29/04/21

e Mayumba:
o Fishing cooperatives: Bana Péche and Ibengounou: 01/05/21
Civil society organisations (including o Port-Gentil:
non-governmental organisations o Competency centre for artisanal fishing in Port-Gentil (CCPAP): 19/05/21
(NGOs)) o Fishing cooperatives: Senegalese Cooperative and Gabonese (ltchoni-Nkala) Cooperative: 20/05/21

e Gabon Bleu: 31/03/21
e World Wildlife Fund (WWF) Gabon: 01/07/21

e Mayumba:

Private sector o Local businesses — tourism-related (e.g., hotels including Likoualé Lodge, restaurants, tour
operators): 30/04/21

Education and research institutions e Agricultural and Forestry Research Institute (IRAF):15/06/21
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4.4

4.41

Analysis of the Stakeholder Engagement

This section analyses the information gathered during the consultation meetings.

Stakeholder analysis

The SEP (Appendix 11C) sets out the detailed methodology for stakeholder analysis,
which is summarised below.

Analysis is based on the:

o level of influence that stakeholders have on the Project, rated as low, medium or
high

o level of interest that stakeholders have on the Project, rated as low, medium or
high (see Figure 4.1),

“»H

4 . Engage Engage
ﬁ Keep satistied closely closely
2

Q

x

I

7]

5 Engage
[ Keep salisfied | Keep satisfied gag
o closely
o

=

(=

£

e

o

©

- Monitor Keep informed | Keep informed
|

v
Level of interest of stakeholders

Figure 4.1: Example stakeholder analysis matrix
In addition, stakeholders are further characterised by:
o level of potential impact the Project has on stakeholders, rated as low, medium
or high.

It should be noted that stakeholder analysis is to a certain extent subjective, depending
on personal experience with different stakeholders. To reduce individual subjectivity, the
process was carried out as a collaborative exercise.

Stakeholder mapping is an ongoing exercise, as stakeholders’ relationships to the Project
may change at any time.
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4.5 Analysis of Stakeholder Issues and Opportunities

This section presents the analysis of issues raised by stakeholders.

Appendix 4E provides a detailed question and answer trail raised by stakeholders during
engagement meetings. Appendix 4F summarises the issues and questions raised by

stakeholders by topics across all meetings held.

The issues are first categorised in terms of topics and subtopics (Table 4.2)" and secondly

in terms of differences between stakeholder groups.

Table 4.2: Stakeholder topics and subtopics

Topics Subtopics

Project characteristics

Project infrastructure
Safety and security

ESIA studies

Baseline studies

ESIA related

Project related

Request for further involvement
Request for data collection

Stakeholder engagement

Stakeholder engagement

Environmental

Biodiversity
Climate
Water

Air quality
Sall

Socio-economic

Water-based livelihoods

Community development and infrastructure
Project benefits and impacts

Employment opportunities

Land-based livelihoods

Economy

Health

Other

Company information
Other

In total, 130 comments, questions and concerns were raised by stakeholders at

stakeholder engagement meetings.

Figures 4.2 and 4.3 summarise the issues and questions raised by stakeholders by topic

across all meetings held.

"1t should be noted that the allocation of issues and concerns to subtopics is not mutually exclusive. In some

cases, an issue or concern has been allocated to more than one category.
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4,51 Stakeholder issues raised

Figure 4.2 shows the frequency of which specific issues were raised during stakeholder
engagement meetings. The largest number of issues were raised in the socio-economic
category, the second and third most frequent comments were related to the ESIA studies
and stakeholder engagement.

The socio-economic category was analysed further in terms of its sub-topics (see Figure
4.3). This shows that the sub-topic of ‘employment opportunities’ had the largest number
of questions and comments, with most stakeholders commenting on the rate of
unemployment and enquiring about the availability of job opportunities, particularly for
youths in the local communities. Comments were also prevalent in the ‘community
development and infrastructure’ category, with questions relating to supporting the
development of communities and providing infrastructure such as communication pylons,
electricity, and medical dispensaries.

Comments and questions raised regarding ESIA studies included the types of studies
being undertaken and questions about what were expected in terms of findings. Other
stakeholders offered to provide information to be used when undertaking the studies.
Questions were also raised about studies that had taken place previously in relation to
the Project.

Questions relating to stakeholder engagement included the process in which
stakeholders were being met and the types of stakeholders being met. Other
stakeholders that could be engaged were also suggested.
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Figure 4.2: Frequency of issues raised by topic
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4.6

4.6.1

4.6.2

4.7

Lessons Learnt

This section presents the lessons learnt from the stakeholder engagement process.

Meeting preparations

As a result of the COVID-19 pandemic, a curfew was put in place across Gabon and
meetings could not take place after 16:00 hours. Due to this, some meetings had to be
completed earlier or cut short, and others could not take place due to scheduling.

The posters and BID used during stakeholder meetings with government representatives
and communities were welcomed and understood by all.

Stakeholder participation at the meetings

Some meetings did not take place as planned or were rescheduled for various reasons.
For example, an attempt was made to meet with the governor of Ogooué-Maritime
Province (Port Gentil). This meeting couldn’t be held because the governor was in
Libreville and his general secretary was recovering at home.

The density of information requested in the questionnaires for baseline data collection
proved a challenge. Data collection meetings often required a minimum of two hours to
complete. Stakeholders began to lose interest and the level of detail provided for some
answers was as a result minimal.

Conclusion

The stakeholder engagement process was undertaken in line with the Project-specific
SEP. Stakeholders were met and any issues, questions and comments raised were
recorded and analysed.

Socio-economic topics were prominent among stakeholder comments and issues,
comments and questions raised have been addressed in this ESIA Addendum.

Going forward stakeholder engagement will be undertaken by BWE on an ongoing basis
to provide stakeholders with updates on the Project as described in the SEP.
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APPENDIX 4A -
EXAMPLE LETTER OF INVITATION

« BW ENERGY GABON SA
Yy

Member of BW r:n.erm' ﬁmq,p

Libreville, le 25 Mars 2021

A l' Attention de :
Monsieur le Directeur Général de la
Marine Marchande
BP : 803 Libreville

Np o549 BWE/25/3/21/GE/UB

Objet : Développement du bloc Dussafu - Informations

Monsieur le Directeur Général,

BW Energy a mandaté Terea Ltd et RSK Environment Ltd pour entreprendre
une étude d'impact cumulatif (CIA) pour le projet de développement
d'hydrocarbures du bloc Dussafu, au large du Gabon.

A cet effet, RSK effectuera les mises a jour nécessaires en collaboration avec
Terre Environnement Aménagement (Terea), un cabinet de conseil
environnemental local basé A Libreville. Le document d'information de base
(BID) ci-joint fournit de plus amples informations sur le développement des
champs pétroliféres de Hibiscus/Ruche, ainsi que sur les travaux qui seront
entrepris par RSK et Terea pour mettre a jour les évaluations d'impact.

BW Energy souhaite recevoir vos commentaires et les questions liés au
développement des champs pétroliféres et aux mises a jour de l'analyse
d'impact. Veuillez utiliser les coordonnées fournies dans le BID.

Veuillez agréer, Monsieur le Directeur Général, I'expression de ma parfaite
considération.

| il

Piisce potnie = Dipgy Information de Base (B

BW Energy Gabon S.A. au capital de 10,000,000 de Francs CFA = ROCM 2018821328 Libreville - N* Statistique D45484 F - NIE 745484 F,
Boubevard du Bord de Mer, Immeuble Bond de Mer, Jeme Stage, B 2377 Libreville, Gabon

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02 13



APPENDIX 4B - ATTENDEE LISTS

Stakeholder Engagement Meeting in Bendjé (Port-Gentil), 18 May 2021
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Stakeholder Engagement Meeting in Quartier of Mayumba (Tchiole-Ndembe), 1 May 2021
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Stakeholder Engagement Meeting in Ndindi, 28 April 2021
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Stakeholder Engagement Meeting in Malembe, 29 April 2021
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Stakeholder Engagement Meeting in Tchibanga, 26 April 2021
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Stakeholder Engagement Meeting in Mayumba, 27 April 2021
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Stakeholder Engagement Meeting in Quartier of Mayumba (Mabounda), 27 April 2021
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APPENDIX 4C -

SELECTED MEETING PHOTOGRAPHS

" L

Community meeting with stakeholders in Mabounda Quarter, Mayumba, 27 April 2021
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Community meeting with stakeholders in Mambi, 29 April 2021
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Community meeting with stakeholders in Tchiole-Ndembe Quarter, Mayumba, 1 May 2021
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APPENDIX 4D - MEETINGS HELD

Data collection activities - focus group discussion (FGD) or key
information interview (KIl)

Stakeholder engagement meetings

Engagement in and near Mayumba

26/04/21 Meeting with the governor of Nyanga Province
(Tchibanga)
Meeting with the prefect of Haute Banio department FGD with local leaders, women and fisherfolk (Quartier of
including departmental council, mayor and chiefs of Mayumba = Mabounda)
27/04/21 quartiers of Mayumba and other community Data collection meeting with the Prefect of Basse Banio
stakeholders (Mayumba)
Meeting with the Quartier of Mayumba (Mabounda)
Meeting with the prefect of Basse Banio department FGD with local leaders, women and fisherfolk and Kll with health
28/04/21 including departmental council, mayor and chiefs of and hotel staff (Ndindi)
quartiers of Mayumba and other community Data collection meeting with the Prefect and Mayor of Ndindi
stakeholders (Ndindi)
Meeting with local leaders and community members of FGD with local leaders, women and KlIl with health staff, fish
Malembé 2 (Malembé 2) wholesalers and natural resource users (Malembé)
20/04/21 Meeting with local leaders and community members of FGD with local leaders, women and fisherfolk and KiI with fish
Mambi (Mambi) wholesalers and natural resource users (Mambi)
Data collection meeting with the President of Mayumba
Departmental Council
Kll with health staff and tourism (Mayumba)
30/04/21 Data collection meeting with fisheries brigade (Mayumba)
Data collection meeting with the mayor of Mayumba
01/05/21 Meeting with the Quartier of Mayumba (Tchiole- FGD with local leaders, women and fisherfolk and KiI with fish
Ndembe) wholesalers (Quartier of Mayumba = Tchiole-Ndembe)
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Data collection activities - focus group discussion (FGD) or key

Stakeholder engagement meetings information interview (KII)

o Data collection meetings with fishing cooperative: Bana Péche
and Ibengounou (Mayumba)

Engagement in Port-Gentil

o Attempt to meet with the governor of Ogooué-Maritime e Data collection meeting with Gabon Port Management
Province (Port-Gentil). Meeting couldn’t be held because
the governor was in Libreville (to deal with urgent
matters about fishermen’s strike) and his general
secretary was recovering at home

e Meeting with the prefect of Bendjé department including
departmental council, mayor and provincial Directorate
for Fisheries and Aquaculture

18/05/21

e Data collection meeting with the Provincial Directorate of the
Merchant Marine of Ogooué-Maritime Province. Because the
Director General was not available for this first meeting, a

19/05/21 second meeting was held the next day

¢ Data collection meeting with Office of Ports and Harbours of
Gabon (OPRAG)

e Data collection meeting with artisanal Fisheries POG (CCPAP)

e Data collection meeting with the Director General of the

. . Provincial Directorate of the Merchant Marine of Ogooué-
o Attempt to meet with the Director General of the Maritime Province.

20/05/21 Provincial Directorate for Fisheries and Aquaculture of

Ogooué-Maritime Province. ¢ Data collection meetings with Cooperatives in the fisheries

sector: Senegalese Fisheries Cooperative and Gabonese
(Itchoni-Nkala) Fishing Cooperative

Engagement in Libreville

31/03/21 e Meeting with Gabon Bleu
02/04/21 e Meeting with the DGEPN
28/05/21 e  Meeting with the DGPA
BW Energy Gabon
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Data collection activities - focus group discussion (FGD) or key
information interview (KIl)

Stakeholder engagement meetings

29/05/21 e Meeting with the DGFAP
e Meeting with IRAF. Because the director of IRAF was
15/06/21 expected to attend another meeting by videoconference,
this meeting was adjourned after 15 minutes.
18/06/21 e  Meeting with the DGEA
01/07/21 o  Meeting with the WWF
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APPENDIX 4E -
DETAILED QUESTION AND ANSWER TRAIL ORGANISED BY DATE

Meeting Location Meeting Meeting name Questions and Concerns Response Provided
Date Type
26 April | Tchibanga Formal Meeting with How will you settle sustainably the conflicts The National Sea Council is entitled to solve this
2021 meeting / the Governor between ANPN / Fisheries and fishermen in problem because it brings together most of the
interview of Nyanga connection with the presence of the marine parks institutions having a role to play in territorial waters
Province of Mayumba and the mouth of the Banio). Some (DGEPN, ANPN, Gabon Bleu, Péche, Merchant
(Tchibanga) expatriate fishermen who have been living in navy etc.)
Mayumba for several decades are planning to
return to their country of origin due to the
suspension of fishing activities (restriction of
access to certain areas)
27 April | Mayumba Meeting with What does BWE intend to accomplish for the Using the posters pasted on the panels and the
2021 the Prefect of population, a population that has many leaflets distributed to the participants, the BWE
Haute Banio expectations relating to the improvement of their Project was re-explained. He then informed the
Department, living conditions? populations about the other objectives of the
including meeting which are, the collection of fears, concerns,
Departmental expectations and recommendations formulated by
Council, Mayor the local populations, in connection with the oil
and Chiefs of exploitation activities carried out by BWE off the
Quartiers of coast of Mayumba. To achieve this, it was,
Mayumba and therefore, necessary for BWE to into the field in
other order to communicate with the populations.
community
stakeholders On this point, additional explanations were given,
(Mayumba) based on the leaflet distributed to participants
before the meeting.
At the first meeting in 2019, the representative of No, this goal has not been reached because of the
BWE informed participants that the company Covid-19 pandemic. However, projections have
produces 12,000 barrels of oil per day and aims to been made for this goal to be reached in 2021-
produce 40,000 barrels per day, has this target 2022.
been met?
BW Energy Gabon
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Meeting Location Meeting Meeting name Questions and Concerns Response Provided
Date Type

In ESIAs, of all the elements that are taken into BWE's oil production is only two years old, one year
account, the most impacting is the social aspect. of which was affected by Covid-19, the impacts of
What is the base of BWE on the social impact of this situation have had repercussions on social
Mayumba? aspects. However, in two years of production,

actions in favour of the populations have been
carried out, in particular the installation of lampposts
in the town of Mayumba, support for students for
the baccalaureate exam and the delivery of school
bags to students. Also, he specified that these
actions were financed from their funds.

Indeed, in the oil sector, companies are now
subjected to an Exploitation and Production Sharing
Contract (CEPP) with the Gabonese state. This
contract contains an agreement which establishes a
fund for actions in favour of local populations. But in
the case of BWE, the agreement has not yet been
validated and signed. As a result, funds are not
available. In this process, it is the economic
operator who pays the funds, but it is the
quadripartite commission that will validate the
projects intended for the local communities.

BWE's strategy is to consult the local populations The development of BWE's activities is taking place

to gather their opinions and project ideas. He in stages. Currently, there has been a lag in
recommends that BWE reports back to the production and the 2020 targets have been
populations when the funds are available. postponed to 2021, and those for 2021 will be

postponed to 2022. At each phase of the Project,
ESIAs are carried out to comply with national
legislation. It is, therefore, necessary to go into
depth in the collection of social indicators,
expectations and recommendations of stakeholders
including local populations.
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Meeting Location

Date

Meeting
Type

Meeting name

Questions and Concerns

Is BWE's environmental watch already active?

Also, he asks if the social activities already carried
out by BWE are in phase with its level of oil
production? What is the balance sheet of BWE's
social activities?

Response Provided

In terms of the review of activities, particularly in the
social field, BWE remains open to everyone to
communicate what it does in favour of communities.
However, from the point of view of the Production-
Actions correlation, he recalls that BWE is linked to
the Gabonese State by an Exploitation and
Production Sharing Contract, and therefore all
Projects and expenses must be previously validated
by the State via the General Directorate of
Hydrocarbons. Also, he asks stakeholders not to
compare BWE with other economic operators who
have been in the area for decades.

It was assured that at the end of the ESIA, a report
containing the Environmental and Social
Management Plan will be submitted to the General
Directorate of Nature Protection (DGEPN) and to
other administrations concerned by the activities of
BWE. These administrations carry out checks on
the ground to watch the execution of the ESMP by
BWE. Likewise, international institutions have a look
at the activities of operators, particularly in terms of
respecting the environment.

Asked BWE to develop strategies that allow him to
get to the same level as the senior people (the old
ones) of the national oil sector, in terms of
supporting the department even if the company is
young.

Comment noted.

What response was given to the job application
filed with the company?

Is there a possibility to create a BWE branch in
Mayumba?

In terms of employment, the current context does
not make the task easier. Indeed, before Covid-19,
100 people worked for BWE on the boat, but
currently, there are only 50-60 people left because
of the Covid-19 pandemic. Moreover, the oil sector
requires highly qualified people, profiles that are not
always well represented in the area. For offshore
projects, the need for unskilled or poorly qualified
profiles is rare. For now, the employment file is on
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Location

Meeting
Date

Meeting
Type

Meeting name

Questions and Concerns

Response Provided

hold until the health situation related to Covid-19
improves significantly.

Regarding the installation of a BWE branch in
Mayumba, the idea is not ruled out, it is under
study, BWE has a development plan over several
years. Indeed, BWE wishes to engage in the long
term with the populations of Mayumba.

What criteria were used to select the six district and
village heads who took part in the meeting?

If the expectations of the local populations gained
approval with BWE, would the selected actions be
extended to villages whose chiefs did not
participate in the meeting?

For reasons relating to compliance with barrier
measures against Covid-19, the number of
participants in the meeting was limited. The choice
of village chiefs was made via a random draw. This
involves entering information that can be
transposed to other villages. For the actions to be
carried out, they could be extended to all the
villages of the departments of Basse Banio and
Haute Banio and are not limited to the
villages/districts represented and/or consulted.

The idea to create the CRDM arose from the public
consultation meeting held in Mayumba in 2019 by
BWE. The statutes and internal rules have been
sent to BWE but so far no response has been
received from BWE. What is the reason?

What will be the role of the CRDM in the realization
of community projects?

BWE's initiative to come and collect information at
the local level and report it back to the top is
welcomed, but the existence of the CRDM should
not be forgotten.

The CRDM is very important and will not be
forgotten.

Formulated the expectations of the CRDM which
can be summed up in the provision of tools and
operating materials for the CRDM (multimedia
room, computers, copiers, printers). He asks BWE

Comment noted.
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Location

Meeting

Date

Meeting
Type

Meeting name

Questions and Concerns

Response Provided

to differentiate CRDM's expectations from those of
the population.
Mabounda Meeting with Further comment on employability of young people | Comment noted.
the Quartier of | even in the position of versatile staff i.e handymen.
Mayumba
(Mabounda) He asked whether the team remembered the first This meeting is a continuation of the previous one.
meeting relating to the Dussafu Marin oil permit The difference is that the first time around, only a
and the specifications that had been sent to BWE? | public consultation meeting was held.
For this part of engagement, stakeholders at
various levels of the population of the department of
Basse Banio are met with to obtain their opinions
and expectations, to have a better knowledge of
their living environment and activities. These
meetings will allow for an ongoing process of
communication with stakeholders.
He expressed his encouragement to BWE for this BWE has the will to support the population but
initiative to have a direct and deep look at the today in the oil sector actions in favour of the
population. However, he underlines that the population are no longer carried out as in the past.
population has lots of difficulties in conducting Oil operators are now working under a production
income-generating activities, particularly in sharing contract with the state. All actions in favour
agriculture (where elephants devastate plantations) | of communities must first be validated by the
and in fisheries where activities are suspended by Hydrocarbons Department before being carried out
the manager of the Mayumba Marine Park. in the field. However, some actions may be
financed with funds by BWE as has already been
Therefore, they want to be an active stakeholder in | done in th? department. The existence of
the BWE Project by supplying food products, fishermen'’s associations is an element that
fishing (sea and lagoon) and market gardening, he | facilitates the financing of certain actions. The
requests the support of BWE in the granting of economic operator prefers in terms of CSR to
equipment to do so. support groups with an effect on a larger number of
people and by limiting individual support as much
as possible.
It is also possible to include this support in
cooperatives/associations of farmers.
BW Energy Gabon
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Location

Meeting
Date

Meeting
Type

Meeting name

Questions and Concerns

He underlines that whenever economic operators
have a look at the population, their interventions do
not meet the real needs of the communities. He,
therefore, asks what was the real cause of the non-
recruitment of young people (Covid-19, no need,
absence of a BWE office in Mayumba)? For him,
before considering future phases of development,
the first step is to honour the hiring of young
people, 95% of whom are unemployed. Indeed, no
oil company employees come to Mayumba to
recruit. Apart from a few state agents, there are not
many employees in Mayumba commune who can
constitute outlets for agricultural and fishing
products to support its sectors. He insists on the
need to hire young people from the departments of
Basse and Haute Banio.

Response Provided

Recognized that the issue of youth employment
was a major concern for the community. He recalled
that the current context does not facilitate the task.
Indeed, before Covid-19, 100 people worked for
BWE, but currently, there are only 50-60 people left
because of the Covid-19 pandemic. Not everyone
can work on the boat, in Gabon, there is a need for
only 2 or 3 people but with very specific skills.
Indeed, the oil sector requires highly qualified
people. For example, if there are petroleum
engineers in Mayumba among the candidates for
the job, they will be given priority in recruiting with
equal skills.

When it comes to food supplies, you need reliable
suppliers. How can the commune of Mayumba
guarantee a supply of tankers in the absence of a
wharf where boats can dock: "Help us to help you”.
The observation made after a tour of the city is that
everything is deteriorating in the town and it is
necessary to make Mayumba attractive to economic
operators.

Following the response given by the representative
of BWE. For him, he believes that since the
creation of BWE in 2016, that not only engineers
have been recruited. Does washing the plates or
the equipment of the employees require a high
qualification? Why are there no jobs that do not
require specific qualifications reserved for young
people from the Basse Banio department?

Any job carried out in the oil industry is likely to
generate risks (safety, health, etc.). For example,
washing the dishes requires a minimum of
qualification in terms of hygiene. In fact, badly
washed dishes can cause gastric problems for
workers. However, in terms of youth employment,
BWE will see how to insert some when employment
opportunities arise, in any case, training to be
allowed to work will always be necessary.
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Meeting

Date

Location

Meeting
Type

Meeting name

Questions and Concerns

He returns to the issue of employment. According
to him, there are the sectors of agriculture and
fishing that can be employment alternatives, but
young people do not have the necessary tools to
carry out these activities. Taking his case, he is a
pastry chef by training but lacks the necessary
tools to exercise his profession. As a result, we
seek material support and capacity building for
young people in income-generating activities.
Finally, he asks the question of whether BWE could
help young people outside giving paid jobs.

Response Provided

All the grievances and expectations formulated by
the local populations will be examined. BWE will not
make false promises and will do what they can
within their means. BWE hopes for lasting
cooperation with communities, and that it be based
on transparency

01 May | Tchiole- Meeting with He said he was happy to see an economic operator | It was explained that in terms of the economic
2021 | Ndembe the Quartier of | come and explain its activities to the "base". This is | development of a locality, there are economic
Mayumba the first time in the economic life of the locality. operators and public authorities, that is to say the
(Tchiole- Faced with the emergence of diseases that State. These two entities support the local
Ndembe) originate from who knows where, BWE's approach | populations in improving their living conditions.
is to be welcomed. Since the ESIAs have been Moreover, there are issues falling within the
validated and the operating permits have been sovereign power of the State and those on which
given to BWE, today's session should focus only on | economic operators can intervene.
the complaints of the populations.
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Meeting Location
Date

Meeting
Type

Meeting name

Questions and Concerns

Welcomed the delegation led by BWE and
presented the needs of the local population: public
lighting leading to the city centre, rubbish bins,
public pumps, the better the quality of drinking
water and youth unemployment. For her, the first
concern is that of youth employment.

Response Provided

In terms of the quality of the neighbourhood's water,
it may be the treatment of the water coming into the
pump. Regarding street lighting, he explained that
the streetlights (solar panels) installed in downtown
Mayumba are one of the actions of BWE. And the
question will be examined in order to see the
possibility of extending the radius of this action.

In terms of youth employment, the grievance is the
same in all the localities where the mission has
passed. He reminded the participants that
recruitment in a company is done according to its
needs. In Mayumba, BWE job application files are
located at the Departmental Directorate of Labor,
but the recruitment process is currently on hold due
to the Covid-19 pandemic.

This pandemic has resulted in a downsizing at the
company level. In the long term, the operator will
review files when employment opportunities arise.
In all cases, recruitment will be based what is
required to fill the positions available. Also, given
the magnitude of job demands in the departments
of Haute and Basse Banio, it will not be possible to
hire everyone, especially as the number of jobs may
be limited.

What is BWE's social policy? Does this consist in
giving out donations?

Faced with the scarcity of employment, BWE's
ambition is to provide materials to the population in
order to support them in the exercise of their
respective activities. However, recipients must be
motivated and grouped by area of activity in order to
benefit, depending on the possibilities and support
BWE can give.

The current phase is that of collecting expectations
and opinions, followed by the selection of the most
relevant expectations (prioritization) and decision-
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Meeting

Date

Meeting
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Meeting name

Questions and Concerns

Response Provided

making. Priority will be given to causes of collective
interest.

Employment remains the main concern of young
people. Despite the role of the state, is it not
possible for BWE to support young people in this
area? For example, to reduce unemployment, BWE
can provide fishing equipment for the young people
gathered in associations. Since these young
people lack the qualifications that would allow them
to hope for a job at BWE.

In addition, is it possible for BWE to provide paint in
order to redo the walls of the school and to provide
this establishment with computer equipment.

Took note of all expectations and those regarding
jobs are not excluded. However, priority will be
given to the empowerment of populations through
support for Income Generating Activities (IGA).
BWE will come back with proposals and work with
the Mayumba Development Reflection Framework
(CRDM). This is in order to retain the priority actions
and examine the modalities of their possible
financing and their implementation.

Is the oil exploited off Mayumba the same as that

sold at petrol stations? What justifies the increase
in prices at the pump for an oil-producing country?
What justifies the rise in sea level?

The oil sold at the pump in Mayumba is not the
same as that exploited offshore. The oil produced
by BWE is unrefined. It is directly exported. The one
sold at the Mayumba pump is refined and comes
from SOGARA. As for the fluctuation of prices at the
pump, it remains subject to the economic policy of
the State. At the time, prices were fixed because
they were subsidized by the state, which is no
longer the case today, since the price is now
pegged to the fluctuation in the price of a barrel.
Regarding the rise in sea level, it was explained that
it is a worldwide natural phenomenon. BWE cannot
individually deal with this phenomenon which is the
responsibility of the Gabonese state.

Rising sea level is a phenomenon linked to climate
change. In some parts of the world, there are floods
while in others droughts are on the rise. The
solution envisaged by the State can be found in its
Climate Change Adaptation Strategy, the answers
are given on a case-by-case basis by the State
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Meeting
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Meeting name

Questions and Concerns

She asked if BWE will help women traders. And
what were the actions planned for this social
category.

In addition, it raises the difficulties generated by the
presence of national parks at the level of the
department with the regulation (or even the ban) of
fishing and hunting activities. The populations are
in a dilemma: impossible fishing, food crops are
devastated by wild animals.

Response Provided

The “gender” issue is part of BWE's concern.
Indeed, women are an active stakeholder in the
actions taken in favour of the communities and must
be supported. He invites women to form
cooperatives in order to pool their efforts.

With regard to agricultural activities, the presence of
parks poses the problem of “Man-Fauna” conflicts.
He recommended that local and traditional
authorities present these difficulties during the
various meetings with provincial and government
authorities.

The same is true for the fishing sector in which he
recommends discussing regularly with the
departmental fisheries management.

In terms of fishing techniques, he encourages local
populations to work with their Beninese brothers
who have extensive experience in the field of
fishing. Fishing is a job like any other which requires
prior training. Young people need to be motivated to
learn from others.

Why send young people who have the
baccalaureate to trainman camps; what does it
consist of?

It is a lack of long-term strategy of the department.
In fact, since the economic operators have settled in
the area, the local authorities have not encouraged
young people to train in oil trades. As a result, their
profiles are not attractive to oil companies. There is
the problem of the match between training and
employment.

Local authorities often do not know what profiles
requested by the economic operators. He
recommends BWE sends the types of profiles it
needs of the Department of Labor management so
that they can launch a call for applications from
young people.

It was replied that for their part these profiles had
been transmitted to the authorities.

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02

59



Meeting
Date

Location

Meeting
Type

Meeting name

Questions and Concerns

Response Provided

28 April | Ndindi Meeting with Since the main concerns of the population lie in the | Refrained from making promises that cannot be
2021 the Prefect of social field; What can the population receive from kept. The current mission focuses on collecting
Basse Banio BWE, in particular in terms of employment? data, collecting opinions, expectations, possible
Department, fears and complaints from the population.
including Prioritization will be established to provide relevant
Departmental answers.
Council, Mayor | (g asked that the population go out so he could It was replied that the main purpose of the meeting
and Chiefs of | o5nsyit them on the expectations they wanted to was to allow everyone to express themselves
Quartiers of present BWE. publicly. Global complaints can be sent to the BWE
Mayumba and communications unit, the telephone numbers are
other " given out in the brochure.
:?an;;%rllcljgrs The response finished by re-explaining the main
(Ndindi) objectives of the meeting. Expectations can be
discussed during the main meeting, but other more
specific expectations can be formulated during
focus group meetings.
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His intervention focused on the geographic location
of BWE's oil permits. These permits are more
located off the department of Haute Banio,
unfortunately, in their name, it is the names of the
department of Basse Banio that are attributed to
them:

e For example, we are talking about the
Mayumba marine park, while the latter is
located opposite the Haute Banio department.

e The example of the potash mine, which is in
its exploration phase, is attached to Mayumba
while the Project is located in the Haute
Banio.

However, he thanked BWE for taking the initiative
to include Haute Banio in the information and
communication process. Also, in the area of
employment, the young people of Ndindi should be
recruited from the start to benefit from the
development of oil activities (12,000 barrels/today).
The economics prioritise the municipality of
Mayumba.

Response Provided

The municipality has been identified as a
stakeholder in the Project, which is why they are
being met with. Young people will not be forgotten
about if recruitment opportunities arise. However,
recruitment in the oil sector requires prerequisites
(in terms of training and security) on the part of the
candidate.

In terms of jobs, the current situation of BWE is not
pleasant. The company has seen its workforce
shrink from 100 employees before the Covid-19
pandemic to 50 employees at the time of Covid-19.
Also, the company being in the first years of its
creation, the recruitments (jobs) will be done
gradually with the development of the Project.

It was explained how the area of impact studies is
defined in the realisation of a project. For example,
in the case of BWE, the Municipality of Port-Gentil
has been considered by the fact that the boats
transporting BWE's equipment pass through this
locality while the oil exploitation site is very far
away. It is the potential impacts of the Project that
make it possible to define the study area in an
EIES, hence the inclusion of Port-Gentil which is far
away and also of the Lower Banio and the
municipality of Mayumba which are closer although
not located directly opposite the development area
of BWE.
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Often economic operators give priority to the
municipality of Mayumba. He asks BWE that this
injustice be corrected in the future. In addition, he
asks BWE to invest in the commune of Ndindi
where the population has lots of expectations.

He also indicated whether it was planned for BWE
to set up a quadripartite commission to support the
development of communities, like what is being
done by the oil operator Maurel & Prom also
present in the department.

Response Provided

The quadripartite commission can only be set up
when the hydrocarbons administration has given
the green light for the establishment of the local
development fund in connection with the activities of
BWE.

He focused his intervention on the fact that Ndindi
has been forgotten by the economic operators
operating in the department and who favour the
commune of Mayumba over that of Ndindi in
carrying out actions in favour of the local
population. Coming back to jobs, he asked BWE to
recruit “enforcement agents” (labourers) in the
villages of the Haute Banio department. He ends
his remarks by presenting the grievances of the
populations, the main ones of which are:

the electrification of the villages,

the installation of communication relay pylons
the supply of medical dispensaries

the delivery of chainsaws and brush cutters
as well as outboard motors with a power of 15
horses to each village in the department

Took note of the grievances formulated which will
be transmitted to his hierarchy for decision-making.
In any case, not all expectations and grievances will
be answered positively. Indeed, some actions fall
under the sovereign role of the State and those
which are likely to be financed by economic
operators.

BWE is governed by an exploitation and production
sharing contract with the Gabonese State, for the
moment, the agreement which gives the economic
operator the possibility of making an allocation
available for the financing of actions in favour of
communities is not yet signed. BWE's current
approach is to anticipate the collection of the
expectations of local populations to better react
when the agreement is signed.

He asked the question relating to the opening up of
the Haute Banio department, the only way to
access the area is via the lagoon. Knowing that the
road is the first factor of development, is it not
possible to redo the Ndindi Mayumba road which is
important to supply Ndindi with food, produce etc.

It was recalled that there are actions that fall under
the sovereign role of the State and those that are
likely to be financed by economic operators.

Congratulates BWE for its initiative: visiting Ndindi.
He blessed BWE and asked the ancestors to help
this new company find new oil wells in the
department of Haute Banio.

The assembly was informed that the established
program plans to stop in one of the villages of
Haute Banio to work and discuss with the
population.
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In addition, he asks the delegation accompanying
the representative of BWE to travel through their
villages to soak up the realities of the department.

Response Provided

He expressed his regret that the commune of
Ndindi is landlocked. He asks that the Ndindi
Mayumba road be rehabilitated because the
department of Haute Banio has lots of natural
resources (gold, diamonds, wood, oil, etc.) but they
are not exploited because there is no road.
Likewise, he asks for the asphalting of the Ndindi
road network. In addition, he encourages BWE to
continue exploring the area because according to
him BWE will find new oil wells.

Took note of the concerns expressed by the land
chief and thanked the participants for accepting the
invitation to the meeting. Indeed, BWE wishes to
have an honest relationship and promises regular
visits to ensure that their partnership is fruitful.

29 April | Malembé Meeting with He pointed out the communication difficulties that Re-explained that this mission was put in place to
2021 local leaders his village is experiencing due to the lack of an ICT | collect expectations, possible fears and opinions on
and relay antenna. To make a phone call, the the Project under development. Also, it will be
community population is forced to go to the hills to have a impossible to respond favourably to all the
members of signal. And even then, the network is unstable. grievances formulated by the populations.
Malembeé What to do in an emergency to call for help? Also,
at the dispensary, there is a lack of medication.
He also came back to the network issues. His Re-explained that this mission was put in place to
intervention was also focused on the question of oil | collect expectations, possible fears and opinions on
which has been exploited for many years in the the Project under development. Also, it will be
Haute Banio, but their villages are still deprived of impossible to respond favourably to all the
ICTs and electricity, we have difficulties preserving | grievances formulated by the populations.
the fish we catch which constitutes our main
activity.
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We drink non-treated water from the lagoon. Is it
possible for BWE to help us get clean water?

Also, in the event of pollution caused by oil
exploitation, are there measures in place that will
allow us to have access to drinking water?

Response Provided

In the event of accidental pollution, which would
then be an exceptional situation, the reaction will be
swift to limit the extent of the effects of the oil spill.
BWE has emergency procedures and works in
collaboration with state-ordered national emergency
procedures and international response methods
that involve recognized structures and other oil
operators equipped and trained for these situations.
In day-to-day operations, in the ESIAs carried out
by BWE, there is the Pet validated by the
administration, there is the ESMP which provides
for several measures to protect the environment
(including water control before the discharge) and
these measures are controlled by the environment
and petroleum administrations.

He asked about the jobs of the young people in the
village. According to him, all of the economic
operators who are in the Haute Banio department
do not employ young people. How will BWE do to
show its difference at this level?

It was reassured that youth employment is a
recurring problem raised during all the meetings
and is currently being considered. But there are no
easy answers. Indeed, apart from the technicality
required by the oil sector, it is impossible to recruit
all the young people from the different villages. He
hoped that when BWE's activities resume their
normal pace, recruitment opportunities will arise, but
they will be very limited.

Currently, the Covid-19 pandemic has generated a
decline in activity resulting in a reduction in the
number of BWE staff. Also, the boat that BWE uses
belongs to a service provider who uses its
employees. BWE can't impose on this service
provider the recruitment of agents if this does not
meet its needs in terms of profiles and number of
hires.
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The population is too solicited in terms of data It was clarified that the economic activities of a
collection and the formulation of expectations and country are governed by the state in which they are
this by the political decision-makers and the carried out. Economic operators, after having paid
economic operators. However, no favourable their compulsory levies (taxes and various taxes),
response is given to these grievances. This are not obliged to carry out additional actions in
situation generates discouragement among the favour of local populations. It is in their CSR
population which reduces their enthusiasm in approach that they support village communities for
participating in meetings. People are really better collaboration between different stakeholders.
discouraged. We must avoid discouragement; the population
should always get involved in the communication
process and projects in the area. In general, the
economic operator studies the grievances and will
intervene to the extent of their possibilities, but not
all grievances can be solved.
29 April | Mambi Meeting with He wanted a prior consultation of the population It was explained that BWE came to the village to
2021 local leaders before coming to decline their complaints. This discuss and exchange with the population. It is not
and proposal was not validated by the assembly, just a question of coming and taking a catalogue of
community preferring that each participant speak freely. complaints, but above all seeing together how to
members of respond favourably to some of the expectations, to
Mambi the extent of BWE's possibilities.
The hydraulic pump is not functional, the The presence of BWE off the coast of Mayumba
population collects water in the Banio for domestic | implies that the Gabonese state has given its
use: consent and that BWE has met the requirements of
o How will the population be able to use the the public authorities and international organisations
water in the event that the Banio is polluted? in terms of the environment. With regard to water
e Besides, doesn't offshore oil activities also pollution and discharge§ intq the air_, measures
affect the air quality? have been taken to avoid this pollution. Also,
mitigation mechanisms for this pollution are put in
place.
In the impact studies, commitments have been
made by BWE to avoid air and water pollution via
treatment systems before discharge. The
Environment and Hydrocarbons administrations
regularly ensure through inspections that the
commitments are respected in terms of
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Response Provided

environmental protection. The vessels used are the
latest generations.

He asked BWE's representative what were the
expectations identified by BWE in relation to the
population.

It was explained that it is up to the people to
express their expectations and not the other way
around.

How many people from the village has BWE
recruited since its creation?

No one from the village works at BWE. The current
operation of BWE does allow for too many
possibilities for employment. BWE rents the boat
from a service provider who comes with his crew.
The number of direct employees of BWE is just
around 20 people.

The question of employment is asked in every
village in the department. Assuming that BWE starts
recruiting a person, even at the level of unskilled
jobs, in each village we will see at the end that the
number of people recruited will be double or three
times the company's current workforce. However,
as it grows, it will according to its needs see how to
recruit the young people of the department. It
should also be noted that in this case, priority will be
given to the most qualified candidates.

He objected to the response in relation to the
minimum training required of any candidate for
employment. Does cleaning plates require a
training course? Since the dawn of time, people
have washed the plates in their villages and have
not die. The population is ready to be trained to
come and work at BWE.

When the plates we use to eat in are poorly
cleaned, it can lead to iliness. Also, we work in
companies that have international ramifications and
we are obliged to comply with their hygiene
requirements.

He completed the answer by explaining that one
should not compare the realities of villages to those
of boats where there is a concentration of large
numbers of people in a small space. The risk of
proliferation and spread of microbes is higher in
boats (closed environment) than in villages (open
environment). Hence the need to be good in all
activities that take place in the boats.
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You carry out your activities 47 km from our
villages. In the near future, is the extraction of oil
not going to cause an upheaval in the sall, in
particular the appearance of volcanoes

Response Provided

The oil industry has greatly improved its operating
systems. The boreholes are 30 km deep at sea and
have no impact on the mainland. At this level, it is
rather the operator who is subject to a risk of
eruption.

It was also explained that the borehole has a very
small size. While BWE is a newly established
company in Gabon, its parent company and its
international partners have several years of
experience in oil exploitation. There is no correlation
between the appearance of volcanoes and oll
exploitation.

Also, precautions are taken to avoid pollution
accidents. For example, the discharges and
emissions made by BWE are regularly checked by
the DGEPN. This control is one of the requirements
that BWE must meet.
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He asked if BWE is doing onshore exploration and
looking into the possibility of having a terminal at
the mainland level?

He then asked whether there was a water pollution
monitoring group in view of the fact that people use
the water from the Banio Lagoon?

Response Provided

Onshore or offshore installations depend on
permits. Generally, the explorations are carried out
by the Gabonese state, which makes permits
available to economic operators. Operators often
specialize either at sea or on land, so the operation
is done according to the specialties and the choices
of the economic operators. BWE at the moment
focuses on exploration and exploitation at sea.

In terms of monitoring possible water pollution,
there are water control mechanisms before
discharging them into the sea. The quality of the
discharged water must comply with national and
international standards. For example, there is an
automatic mechanism for stopping discharges and
reprocessing the water in order to reach the right
concentration before it can be discharged.

This is to avoid possible pollution during everyday
operation. The example of water resulting from
BWE's activities which is first treated before being
discharged into the sea, as provided for in the
impact studies, was provided.

If an accident does occur, BWE has the means to
intervene and halt the effects urgently by
collaborating with the State (National Emergency
Plan) and other national and international partners.
For surveillance, it is the domain of the DGEPN, the
Merchant Navy, national and international NGOs
and everyone to give the alert.
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18 May | Bendjé
2021 | (Port-Gentil)

Location
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Meeting with
the Prefect of
Bendjé
Department,
including
Departmental
Council, Mayor
of POG and
Provincial
Directorate for
Fisheries and
Aquaculture

Questions and Concerns

Why is POG taken into account in BWE's
approach? For her, economic operators are mainly
linked to departmental and municipal authorities
through community projects and these are under
the responsibility of departmental councils. If there
are projects in favour of local populations how can
these be implemented? In addition, she asked
where the premises of BWE were located and how
many people were employed by BWE.

Response Provided

The premises of BWE are located at the new port of
POG and this company has about 100 employees
distributed between POG, Libreville and the license
area.

The approach is good because it already allows
BWE to come and present itself after local and
administrative authorities, although this could have
been done earlier in the consultation process
knowing that the activity of BWE is effective since
2018.

He then highlighted the reasons for taking POG
into account in BWE's approach. For him, the
logistical arsenal contained in POG obliges oil
operators to settle in this locality for the conduct of
their activities. He is not surprised to see economic
operators setting up their bases in his commune.
Not only does their presence generate jobs but
also tax gains through the compulsory levies to
which companies are subject.

Comment noted.

After thanking the Mayor for his details regarding
the choice of POG, he asked whether today's
meeting was a public consultation meeting.

He also drew attention to the fact that his brigade
covers all 4 provinces (including Ogooué Maritime
and Nyanga).

It was not a public consultation, but rather a
meeting with stakeholders. The public consultation
had taken place in Mayumba before the validation
of the ESIA and the obtaining of certificates of
conformity by BWE.
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Throughout the development of a project like the Comment noted.
one led by BWE, ESIAs remain dynamic. They are
often updated as the Project evolves. BWE's oil
production activities having started in 2018, there is
a question during this meeting of making ourselves
known. About the expectations of local populations,
since 1998 economic operators must contribute to
the economic development of the localities in which
they carry out their activities. To do this, they must
recruit local labour (POG and Nyanga) and
consume locally, to allow the local economy to
develop. The Mayor makes a recommendation
according to which: The General Management of
BWE must tour the various administrations based
at POG to make themselves known.

Focused his intervention on the fact that POG Comment noted.
fishermen often meet in Mayumba. And within the
framework of these interactions, it is also important
that the population of POG and in particular the
fishermen be consulted as foreseen by BWE and
TEREA

There is an exclusion zone around which fishing is | Comment noted.
prohibited. Also, he welcomes the initiative of BWE
to have settled in POG and encourages the
employability of the populations of POG and
Nyanga.
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Asked whether BWE considered the occupation of
the maritime domain in its activities. This involves
considering the potential impacts, in particular
marine pollution and security risks, which requires
determining the navigation zones.

Response Provided

The Mayor replied that in terms of marine pollution,
Gabon is the best-monitored country in Central
Africa. And in its acceptance, all the administrative
requirements have been fulfilled by BWE by going
to the various administrations before obtaining the
authorizations.

Affirmed the words of the Mayor and reiterated that
in the current process, meetings are held with the
various administrations identified as stakeholders in
the Project. Also, BWE keeps watching to anticipate
pollution risks under international
recommendations, and in particular MARPOL.

The administrative and municipal authorities want
the General Management and the Operations
Department of BWE to meet them.

Comment noted.
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DGEPN

Questions and Concerns

He summarized in a few lines the purpose of the
visit as presented by the team (complementary
approach to data collection, information,
resumption of activities).

Not being the one who followed the BWE files at
the DGEPN, he asked the delegation to clearly
specify what the operator expects from the DGEPN
since the EIES have been validated and they
already contain basic information.

Response Provided

It was indicated that the current approach is part of
a logic of information and resumption of contact with
all the major stakeholders involved in the Project. In
addition to this, data collection is done, always from
stakeholders in order to meet the requirements of
the donors who support BWE in the development of
the Project.

It was clarified that in addition to the legal steps
taken by carrying out the impact studies and
validating them, it was for BWE to renew contacts
with stakeholders for opinions/ recommendations
and to collect data that will make it possible to
consolidate environmental knowledge (biophysical
environment and human environment) and thus
meet the specific expectations of donors and BWE
for a good environmental and social management of
the Project.

It is important for the proper execution of the Project
activities that the administration can make available
updated and relevant data from their database,
which also makes it possible to cross-check the
information available on the different subjects.
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The field team provided a comment concerning in
general the request for data collection?

Response Provided

DGEPN pointed out that there is a lot of information
at the level of the DGEPN services, provided by
operators operating in the Mayumba area. It should
be noted, however, that for EIES, as soon as the
operator files its reports with the DGEPN, these
documents, as well as the data they contain,
become the property of the Administration and are
not freely accessible.

In addition, they have carried out or participated in
the work of certain initiatives:

e  Coastal profile of Gabon
e Coastal Erosion Project
He indicated that he would send the Delegation the

digital versions of those two studies mentioned
above.

Following the request of the donors, he clarified
that among other sovereign missions of the
DGEPN is to ensure that the implementation of the
Environmental and Social Management Plan is in
accordance with what the operator wrote in its
documents. FnsaD shall monitor Project activities
in accordance with the EIES,in line with the
requirements and budget set out in the GGP. To
this end he referred to Article 35 of the
Environment Code in the Gabonese Repubilic.

Wished to have clarifications on the following
points;
e  Considering the transport of hydrocarbons
between the platform and the FPSO in the
EIES (ensure this aspect is included)

The points identified by the representative on the
EIES will be checked.

As EIES and PGES have been validated, activities
are carried out in accordance with commitments.

He indicated 1 to 2 months after the start of the
mobilization phase of the teams, it will be
necessary for BWE to invite the DGEPN to carry

The platform is under construction in Dubai. Actions
will be taken in accordance with the GGP
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out the follow-up of the GGP in the mobilization
phase.

Response Provided

He stresses that in order to reassure donors, if it is
not possible for the DGEPN to be on the ground
during the collection of data, this administration has
the possibility of certifying the data before their
transmission.

The engagement process as planned with RSK
includes a collection of primary and secondary data
in Mayumba without the administration (social
surveys done by the research firms)

The field team enquired about information
regarding populations in the park/biodiversity in the
park?

DGEPN recalled that the ANPN has a large amount
of data on the study area.

The field team enquired about tourism and
recreation at the park?

DGEPN indicated that there are three hotel
structures on Mayumba that may be involved for
this component.

The field team enquired about priorities and
recommendations?

DGEPN indicated that there are no major
environmental impacts in the Project area, but one
of the problems raised by DGEPN at the community
level is that of the lack of communication between
oil operators and local populations. Local
populations reproach oil operators for often ignoring
them after public consultations have been carried
out. Recommendation to BWE to strengthen
cooperation with local riparian communities; To
show the difference with other operators by carrying
out small actions in favour of local populations
(example: repair of painting in schools) and this,
despite the contribution of BWE to the local
development fund.

On the question of showing at the social level the
difference with other operators by carrying out
small actions in favour of local populations.

An update on the actions carried out in recent years
as part of BWE's societal commitment
(development of a linear kilometre of electricity,
support program for students who pass the
baccalaureate (teachers for support, transport of
students to pass the exam), support for fishermen
was provided.
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31 March Gabon Bleu Requested BWE to provide details of current or Provided some answers on this point by specifying
2021 future activities (exploration/exploitation, phases, that the Project had started since 2018 with phase 1

timetable etc.) which it is currently completed. However, phase 2
had started but is incomplete due to the emergence
of Covid-19 in 2020. Phase 2 is being relaunched,
which justifies the need to update certain data. A
leaflet summarising the Project's activities was
produced for this purpose and accompanied the
interview request letter.

After reviewing the maps presented by the Overlay areas will be added to future maps.

delegation recommended that the boundaries of

the Marine Protected Areas off Mayumba be

superimposed on the contours of the permits and

activity areas of BWE. This overlay operation will

make it possible to better visualise the Project's

area of influence and to understand the potential

effects on the water reserve and the marine park.

Indicated that it is also possible for BWE to share The transmission of Project area coordinates is

the geographical coordinates of the permit and well | possible and would be discussed internally and

areas with the ANPN so that their geomatics validated by BWE.

department can integrate them into their matrix.

Important in the context of surveillance and

communication with the actors of the PC maritime

crisis

Asked to provide them with a timetable of activities | Given the effects induced by Covid-19, activities

in order to allow the ANPN-Gabon Bleu to carry out | have been slowed down, but the Projects are being

surveillance activities, including the fight against redefined, the revised timetables can be

illegal fishing in the exclusion zone established transmitted.

within the perimeter of the oil installations.
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He recalled that a first meeting had already taken
place with the management of BWE in February
2019 during which BWE had presented the Project,
but no report on the implementation of oil activities
on the ground has been produced so far. Also,
since this meeting, the two parties have not met to
discuss the progress of the Project and the
memorandum of understanding that was to be
signed between BWE and the ANPN. The
information related to the planning of activities and
the estimated budget to be included in the
memorandum had already been presented at the
last meeting in 2019. Since some wells have
already gone into production, it is necessary for the
agreement to be signed between the two parties in
order to work better together. This approach is
identical to that of other economic operators
operating within the perimeters of protected areas.

Response Provided

He replied that communication between the two
parties had been interrupted due to Covid-19.
However, the information will be sent back to the
hierarchy so that exchanges can resume as soon
as possible.

The intervention of the ANPN / Gabon Bleu is as
beneficial for the nation as for the activities of
BWE. He illustrated by mapping before and after
the implementation of the Gabon Bleu program
(2013) that the program's monitoring activities have
made it possible to reduce, for example, the use of
trawlers along the coasts and in particular in the
mouths. He also recalled that the majority of
aquatic areas have been created in areas of
petroleum activity because of the particular
ecosystems that exist around oil platforms. The
wealth of fish products in these territories attracts
illegal fishermen, and the role of the Blue Gabon
programme is, among other things, to combat this
prohibited fishing and to protect oil installations.

This support would be integrated into the
convention, the information would be relayed to the
hierarchy.
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The field team wished to collect data, in particular
on the management plans of the marine protected
areas concerned by the Project

Response Provided

Several prerequisites were set by the Technical
Director:

* No formal request has been made by BWE,
but this data exists and can be shared when
the time comes

e  The Project must meet two levels of
requirement. Firstly, the requirements of
Gabonese law, within which the EIES and
associated PGES have been validated by the
DGEPN.

Secondly, the requirements of the donors vis-a-vis
BWE and for which the ANPN/Gabon Bleu wishes
to have clarification (what requirements? What
actions are expected in terms of
cooperation/support for BWE's activities? Note that
the ANPN can produce compliance reports if
necessary).

To make progress on the data collection part, a
technical meeting between TEREA and the
ANPN/Gabon Bleu can be carried out but first of all,
the DG of BWE Gabon must refer the matter to the
Executive Secretary of the ANPN to signify the
resumption of communication.

18 June DGEA Are BWE's activities offshore or onshore? It is offshore.
2021 Does BWE take water samples for quality It is necessary to have a clear typology in terms of
monitoring? surveillance. At the marine level, Gabon has many
weaknesses. In the absence of up-to-date data,
EIES consultancy firms are obliged to refer to
international publications. This is the particular case
of aquatic ecosystems where recent data do not
exist for Gabon.
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For the CEOQ, it is necessary to update the data of
the impact studies. It found that the experts
specialising in the EIES often use data from the
bibliography and do very little field data collection.
However, the field data allow the DGEA to be
reassured about the consideration of marine fauna
and flora in the conduct of oil exploitation activities.
Also, operators must provide the restoration
methodology provided in case of risk of pollution.
This method must be effective.

The GDA insists that for the mission of knowledge
of the resource, its management needs the EIES
carried out with updated data in order to proceed to
the valorisation of aquatic ecosystems.

Response Provided

It is necessary to have a clear typology in terms of
surveillance. At the marine level, Gabon has many
weaknesses. In the absence of up-to-date data,
EIES consultancy firms are obliged to refer to
international publications. This is the particular case
of aquatic ecosystems where recent data do not
exist for Gabon.

He notes the absence of the DGEA during the
exploration campaigns that the operators carry out
together with the agents of the Ministry of Oil.
Indeed, these campaigns would be an opportunity
to associate the experts of the DGEA in order to
establish the initial state of the Project area and to
follow the evolution of the situation. In oil extraction
activities, it is more than necessary to follow the
evolution of the environment. How in 2021, can we
continue to use the 1960 data as a reference base.
This data had to change and needs to be updated.

Comment noted.
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Meeting Location
Date

Meeting
Type

Meeting name

Questions and Concerns

Is BWE's environmental watch already active?

Also, he asks if the social activities already carried
out by BWE are in phase with its level of oil
production?

What is the balance sheet of BWE's social
activities?

Response Provided

In terms of the review of activities, particularly in the
social field, BWE remains open to everyone to
communicate what it does in favour of communities.
However, from the point of view of the Production-
Actions correlation, he recalls that BWE is linked to
the Gabonese State by an Exploitation and
Production Sharing Contract, and therefore all
Projects and expenses must be previously validated
by the State via the General Directorate of
Hydrocarbons. Also, he asks stakeholders not to
compare BWE with other economic operators who
have been in the area for decades.

At the end of the ESIA, a report containing the
Environmental and Social Management Plan is
submitted to the DGEPN and to other
administrations concerned by the activities of BWE.
These administrations carry out checks on the
ground to watch the execution of the ESMP by
BWE. Likewise, international institutions have a look
at the activities of operators, particularly in terms of
respecting the environment.
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Criticised the way in which economic operators
worked, particularly with regard to aquatic
ecosystems. The RD is concerned about improving
knowledge and monitoring in this area. It considers
that economic operators are not investing enough
in sea based EIES in Gabon. He cites the example
of Mauritania, where the operators are launching
numerous studies in the marine environment. To
this end, the DG is setting up consultancy firms to
show operators the importance of financing studies
in the marine environment. We need an inventory
of where drilling is carried out. It is not always a
question of seeing things on the wrong side.
Indeed, drilling can enrich biodiversity.

With regard to data, the DG notes that the data for
the Gabonese marine environment are data from
1960 at the time of ORSTOM. Which is a real
drawback. That data is over.

In the context of oil exploitation off Mayumba, all
the elements of pollution often found are attributed
to operators located in neighbouring Congo; while
there are many platforms installed off Mayumba.
No operator on the Gabonese side wants to take
responsibility. To do this, the DG calls for
transparency. The DG's concerns are articulated in
the following areas:

e Development of a monitoring model; it
involves making a simulation in the event of
an accidental oil spill, indicating the areas of
leakage and/or and how to intervene. At this
level the DGEA does not have too many
answers provided by economic operators

e The colonization of fish around the platform:
How is it done? Indeed, platforms are fish
concentration devices; they are also
indicators of the state of the resource

e  Monitoring around oil installations: Need to
make projections in the event of an accident;
modelling of intervention areas.

Confirms the observation made by the CEO that
during the validation sessions of the EIES, the
DGEA is not often represented.

It was agreed that the intervention and the requests
of DG MVE BHE. However, it calls for there to be a
genuine synergy between all the oil operators
present in the area where BWE exploits the oil. He
asserts that BWE is not against field observations.
Also, DG MVE BHE has observation projects BWE
remains open to any form of proposals. However, it
deplores the multiplicity of administrations in which
each of them brings its grievances. It would like to
see consultation between the administrations in
order to carry out joint field missions to collect data.
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However, the DG clarified that this message is not
only addressed to BWE but to the entire Gabonese
oil industry.

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02

81




Meeting
Date

Location

Meeting
Type

Meeting name

Questions and Concerns

What is the BWE development Project? And what
is the monitoring?

Response Provided

The question was an opportunity for the BWE
representative to go into more detail in the
presentation of the Project. He insisted on two main
activities: Drilling by boat, and Platform with 6 wells.

He asks BWE to do things differently compared to
the former operators who have been established in
the area for a long time. From the beginning of the
exploration of the site, an operator can already
make an inventory of the situation. For monitoring
water quality, the operator may place a monitoring
device. In this case, BWE can regularly monitor
through periodic sampling, the evolution of the
quality of the water around its site. The collected
data can be shared with the DGEA, so BWE will
contribute to the knowledge of the resource.

The TEREA design office for which he is
responsible can contribute to the development of
monitoring. It also stresses that in the event of
accidental pollution, apart from the restoration of the
environment, compensation must also be made. He
notes that in the process of identifying critical
habitats, it is necessary to involve all users of the
marine environment, for example, oil tankers,
transporters and trawlers. Moreover, it was noted
that the Gabonese State often makes requests that
fall within its sovereign role. This way of doing
things unnecessarily scatters the resources. Hence
the need to formulate needs properly.

In other countries, oil operators contribute
enormously to improving knowledge of the
resource in the field of aquatic ecosystems, in
particular the marine environment. But in Gabon
this contribution is slow to come. Even at the level
of monitoring the temperature of the water, no
action is visible. To this end, it asks BWE to place a
thermometer in its installations if possible in order
to measure the evolution of the water temperature.

He explained that BWE works in complete
transparency with the administration. For example,
the position of its oil facilities was sent to the
Merchant Navy. It is up to that administration to
share the information with others. With regard to
complaints, whether administrative or technical, he
advises the DEA to send an official letter to the
Director-General of BWE. BWE will always respond.

29 June GDFAP How can the DGFAP as a stakeholder be involved This is an international procedure that requires
2021 in the Project? consultation with all stakeholders who work or have
an interest in the aquatic field. To this end, he
raises the question of whether the DGFAP had
activities in the marine field.
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Location

Meeting
Date

Meeting
Type

Meeting name

Questions and Concerns

He explains that most of the activities of the
DGFAP are done in the continent but its field of
intervention extends to the sea. However, at the
level of carrying out the EIES, the DGFAP is
consulted only at the end, i.e. during the validation
of the studies. In this situation, it is often impossible
to make relevant proposals that can be taken into
account in the implementation of the Project.
Similarly, when it comes to studies relating to the
oil sector, very often the Directorate-General for
Hydrocarbons and the DGEPN designate the
stakeholders to be consulted without first carrying
out a real identification of the said stakeholders.

Response Provided

Took the floor to explain that in the choice of
stakeholders, the fault does not rest with the
economic operator because it is the administration
in particular the DGEPN, which is in charge of the
EIES, to make recommendations on this subject. In
the event that the DGEPN made a list of
stakeholders to be consulted, the operator will take
care to call them in order to consult them. According
to him, the identification of stakeholders should be
fair when the Project notice is submitted to the
DGEPN. Indeed, the purpose of stakeholder
consultation is not only to involve them but also to
inform them about the Project or programme.
Stakeholders are also a source of information
needed to feed into the EIES document.

He notes a low involvement of the DGFAP. Rather,
it is the ANPN that takes over activities related to
the marine domain. This is linked to its strong
capacity to mobilise financial resources and its
prerogatives. As a result, when it comes to data on
marine aquatic fauna, it is better to contact the
NNPC.

Comment noted with thanks.

28 May GDPA Asked whether specifically BWE had obtained the The team is not aware of a previous visit by BWE to
2021 opinion of APD. the GDPA and has obtained an independent
Even if the DGEPN issued the certificate of opinion from this directorate. However, at the public
conformity to the BWE, the most appropriate and consultation meeting held in Mayumba, APD was
effective approach would be that of ensuring that represented.
economic operators meet each stakeholder | |t js the public administrations that set the
separately according to their specialty. The majority | congitions for economic operators. These
of operators do not always come to consult the administrations need to agree to form a single team
DGPA while there is a law on fisheries (Fisheries to carry out the site visits. It is difficult for an
Code) which obliges them. It calls for economic | gconomic operator, in view of the large number of
operators to step up meetings with stakeholders, in | agministrations concerned by his project, to invite
particular the DGPA. DGPA technicians must go to | them to visit the sites separately. It states that
the field where the activities are carried out in order | oconomic operators are not hostile to the quick
to issue opinions that are in line with reality. operation of their sites by public administrations.
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Location

Meeting

Date

Meeting
Type

Meeting name

Questions and Concerns

The two APD officers are not informed about the
EIES conducted by BWE.

Response Provided

He recalled that the agents of the DGPA have a
good knowledge of the problems that arise in the
departments of Upper and Lower Banio. Also, it
would be better to consider them before going
down to the field. Sometimes the local populations
we meet do not have the technical knowledge to
measure the stakes of the activities carried out by
economic operators.

He cites the example of an oil operator located in
the area who wanted to transit his "pipeline" in the
Banio lagoon that DGPA agents recommended to
make it pass through the sea. To this end, he
praises BWE's approach (stimulated by donors) to
consult widely with the PPs because of the
pollution risks presented by oil activity. Reaffirmed
the DGPA's readiness to support economic
operators in the development of their activities.
However, economic operators must comply with
the law and the design offices (councils) are well
aware of the procedure to be followed.

Acknowledged that the ideal would have been to
consult the DGPA before going to the field but the
program did not allow it. Indeed, it is necessary first
to send a letter to the DGPA and to seek a
response. This procedure extends the time taken to
carry out the mission that RSK has entrusted to
TEREA.

Indicated to the agents of the DGPA, that BWE
remains open to requests for visits to its site. The
main thing is to send a letter to the general
management of BWE.

WWF

Presented WWF's areas of intervention in Gabon.
These are all trades working for sustainable
development (landscape, forest, etc.).

Who were BWE and RSK?

It was explained that that BWE is a department of
BW Offshore and RSK the design office based in
England which accompanies BWE in the
establishment of the environment of its activities. A
brief presentation of the BWE company from its
inception to the present day was provided. It relied
on the brochure given to the WWF representative
beforehand, which details the project and its
activities. BWE's current approach which consists of
making a broad consultation of stakeholders in
order to collect their opinions, concerns and
recommendations but also to collect the necessary
data to feed the environmental baseline of the
Project.
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Meeting Location

Date

01 July
2021

Meeting
Type

Meeting name

Questions and Concerns

He returns to the follow-up process. According to
him, given the weakness of the means (human and
financial), the DGEPN and the DGH do not follow
up too much on the PGES. It notes that the
monitoring reports are not transmitted to economic
operators. To this end, he proposes that the
monitoring of the PGES should be carried outby
NGOs that have the capacity to mobilize external
funding in this area. In the follow-up, there must be
control tools that make it possible to make
corrections in the event of non-compliance. In the
event of serious misconduct, the Penal Code must
be applied, which now takes certain aspects into
account.

Response Provided

It is believed that the introduction of legal control
tools is a good thing. However, the question arises
as to whether the judicial institution has the
necessary expertise in specific areas such as oil
exploitation.

Responding to the answer provided, it existed and
in case of lack, the judicial administration calls on
external expertise. He cites the example of the
implementation of contractual specifications in the
CFAD.

In the process of monitoring the PGES, it affirms
WWF's readiness to carry out this activity and
specifies that the funding will be done by the funds
of this International NGO mobilizes itself and not
from funding from economic operators.

In the case of the WWF development project, he
recommended that BWE and TEREA should go
and consider their WCS colleagues because the
location of the project was in their intervention
area. It considers that WCS holds important data
from the Mayumba area.

Comment noted.
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Meeting Location Meeting Meeting name Questions and Concerns Response Provided

Date Type

As for the approach taken by BWE to carry out a Comment noted.
broad consultation of stakeholders, this is to be
welcomed and encouraged. Indeed, it is necessary
to pacify relations between economic operators
and local populations located in the areas where
the various projects are to be held. It recommends
that BWE as an economic operator often collect
data during the implementation of its Project.
These data are necessary for all stakeholders as
they allow for better monitoring of the GGP.

As part of the migration monitoring of sea turtles Comment noted.
BWE can help collect this data and share it with the
administration and NGOs including WWF.

By way of closing words, it was reaffirmed the will Comment noted.
of his institution to position itself in the follow-up
process.

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02 86



APPENDIX 4F - SUMMARY OF CONCERNS AND QUESTIONS ACROSS

TOPICS

Concerns, issues, and questions raised Relevant Responses
stakeholders

Project Questions relating directly to the Project, including what Meetings in It was explained that both onshore and offshore

characteristics | will be undertaken, how the Project will be operated and Mambi and installations in Gabon depend on permits. Explorations
clarification as to where the Project is located. Bendje. are carried out by the Gabonese state, which makes
permits available to economic operators.

ESIA Studies Questions relating to what studies have already been Meetings in It was explained that a report containing the
undertaken and what studies are currently being Mayumba, Environmental and Social Management Plan will be
undertaken, including environmental monitoring. Mabounda, submitted to the DGEPN and to other administrations
Emphasis on the expectations of the CRDM. Ndindi, concerned by the activities of BWE. These
Comments that BWE'’s approach to this Project was good Malembe, administrations will carry out checks on the ground to

. . . Mambi, watch the execution of the ESMP by BWE. Furthermore,
and requests to be further involved in the Project were Bendi . : S L
noted. endje. international |n§t|tut|on§ have a look at thcla activities of

operators, particularly in terms of respecting the
Requests were made for BWE to provide details of Meeti th environment.
current and future act|V|t|§s in the area.. . Dg%g,?,s " It was explained that the CRDM is very important and will
Request for BWE to prowc}e geographlca! coordlne}tes of Gabon éleu, not be forgotten.
tsr:,uervﬁﬁ;nr:tc:nadn\évilérirrii?\ilcr:]a?igdne;;%Slzollr:i?eefbfz(::e DGEA, It was explained that a leaflet explaining the current
. DGFAP, Project and its phases had been provided.

emergency in the area. DGPA WWEF ) o )

’ - | It was explained that the transmission of Project area
coordinates is possible and would be further discussed
internally and validated by BWE.

Stakeholder Questions relating to the first round/initial meetings held in | Meetings in It was explained that the current meetings are a

engagement 2019. Mabounda, continuation of the previous meetings held. These
Questions relating to what is expected of stakeholders Tchiole- meetings allow for the stakeholders to express their
and the outcome of these meetings. Ndembe, concern, opinion and raise questions about the Project. It
. . Malembe, was explained that these would be considered in the final
Questions as to how stakeholders can be further involved Mambi ESIA it
in the Project. amol, report.
Bendje.
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Topic Concerns, issues, and questions raised Relevant Responses

stakeholders
The approach taken by BWE to carry out these Meetings with | It was explained that the Project requires consultation
consultations for stakeholders is welcomed and DGEPN, with all stakeholders who work or have an interest in the
encouraged for future projects. Gabon Bleu, Project.

DGEA,

DGFAP,

GDPA, WWF.

Environmental | Questions relating to the justification of the Project and Meetings in It was explained that there are several measures in place
the impact on sea level rise. Questions relating to the Tchiole- to protect the environment and that these are controlled
impact on air quality and soil. Ndembe, by the environment and petroleum administrations.

Ndindi, Mitigation measures will be put in place to reduce these
Mambi. impacts.

In relation to impact on soail, it was explained that the
Meetings with boreholes are small in size and will be drilled 30 km deep
Gabon Bleu, at sea and will have no impact on the mainland.
DGEA.

Social Questions relating to the employment of people from local | Meetings in It was recognised that the issue of youth unemployment
communities, particularly young local people. Tchibanga, in local communities was a concern. In the long term, the
Questions about what can be done for communities in Mayumba, operator will review files when employment opportunities
terms of infrastructure (roads, water infrastructure, Mabounda, arise.
medical dispensaries, communication pylons etc.) L‘éh'ds' It was explained that BWE will come back with proposals
Concerns over the exclusion zone interrupting fishing Nd.erg. © and work in communities with the Mayumba
grounds in the area. M Iln I,b Development Reflection Framework (CRDM).

alembe, . C :
Question as to whether BWE could help women traders. | Mambi It was explained that this mission was put in place to
o collect expectations, possible fears and opinions on the
Bendje. .
Project under development.
It was encouraged that women are an active stakeholder
in the actions taken in favour of the communities and
must be supported. It was put forward that women form
cooperatives in order to pool their efforts.
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Concerns, issues, and questions raised Relevant Responses
stakeholders

Other Questions relating to who BWE as a company, including Meetings in It was explained that BWE’s premises are located at the
how they help communities, where their premises are Tchiole- new port of POG ad the company currently employs
located, and how many people they employ. Ndembe, around 100 people located between POG, Libreville and

Ndindi, in the Project licence area.
Bendje. Information was provided on BWE'’s social commitment

and work they have done to help communities in recent
Meetings with | years.

DGEPN,
DGEA, WWF.
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5 IMPACT ASSESSMENT METHODOLOGY

5.1  Overall Approach

The assessment of potential environmental and social impacts from the Project used in
this report is a systematic process that involves:
o identifying Project activities and associated aspects or sources of impact
e identifying related environmental and social receptors
e assessing the significance of the impacts on receptors based on the magnitude
of the impact and the sensitivity of the receptors.
Mitigation measures are then applied to reduce the magnitude of the impacts.

The significance of the ‘residual’ impacts (subsequent to application of mitigation
measures) is then determined using the same criteria.

This process is outlined in Figure 5.1 and discussed in more detail in this chapter.

Identification of
environmental and social
receptors

Identification of Project
aspects/ sources of impact

Assessment of potential

impacts based on impact

magnitude and receptor
sensitivity

Development of mitigation
measures

Assessment of residual
(post-mitigation) impacts
based on impact
magnitude and receptor
sensitivity

Figure 5.1: Process for assessing significance of impacts
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5.2 Types of Impact

Impacts arise when activities and associated aspects interact with environmental and
social receptors. Impacts may be described in several ways, as follows:

positive - an impact considered to represent an improvement to the baseline
environmental or social conditions, or that introduces a new desirable factor

negative - an impact considered to represent an adverse change from the
baseline conditions, or that introduces a new undesirable factor

direct - an impact that results from a direct interaction between a planned project
activity and the receiving environment

indirect - an impact between the proposed activity and the environment as a result
of subsequent interactions within the environment

induced — impact resulting from other non-project activities that happen as a
consequence of the project activities

cumulative - an impact that acts together with other impacts (including from other
third-party project or projects) to affect the same receptor(s)

perceived — activities and aspects that stakeholders believe would change
baseline social and / or environmental conditions even when there is no factual
basis for the concern.

5.3 Impact Significance

The significance of impacts is determined based on the magnitude of the impact and the
receptor sensitivity using the matrix presented in Figure 5.2.

Figure 5.2: Impact significance matrix

The criteria for scoring / rating impact magnitude and receptor sensitivity are explained

Very low Low Medium High
0
Positive L 2 3 4
1 2 3 4
Negligible Negligible Minor Minor
2 4 6 8
Negligible Minor Moderate Moderate
3 6 9
Minor Moderate Moderate
4 8
Minor Moderate

in more detail in Sections 5.4 and 5.5 respectively and in Tables 5.1 and 5.2.
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5.4

Impact Magnitude

For each Project activity/aspect, the magnitude of impact is evaluated according to the
following criteria:

o the geographical extent of the impact
e the duration of the impact

e the scale of impact

o the frequency of impact.

Definitions / criteria to assist in determining impact magnitude are provided in Table 5.1
and scoring is allocated from 1 (very low) to 4 (high). A rating of 0 is provided for beneficial
(positive) effects.

Impact frequency relates to the constancy or periodicity of the impact. Where possible
this is expressed quantitatively, where this is not possible terms such as ‘once-off’,
‘temporary’ or ‘continuous’ are used.

Additionally, for unplanned events only, magnitude incorporates the likelihood factor. The
likelihood of an unplanned event occurring is designated using a qualitative scale:

e possible - unplanned event that occurs during such projects
¢ unlikely - unplanned event that happens occasionally

e very unlikely - unplanned event that is very unlikely to occur

o extremely unlikely - unplanned event that would occur only in exceptional
circumstances.

5.5 Receptor Sensitivity
The evaluation of receptor sensitivity takes into account its local, regional, national and
international designations, its importance to the local or wider community and its
economic value. The assessment of the sensitivity of human receptors, for example, a
household, community or wider social group, takes into account their likely response to
change and their ability to adapt to and manage the effects of the impact.
Stakeholder concerns associated with the type of receptor and the potential for
cumulative and/or transboundary impacts to occur are also taken into consideration.
Sensitivity of the receptors is scored from 1 (very low) to 4 (high) as described in Table
5.2
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Table 5.1: Definitions / criteria to assist with scoring impact magnitude

Score

Geographical
extent of impact

Duration of impact

Examples to assist with determining scale of impact

Environmental (physical and biological)

Social (socio-economic, health, cultural
heritage)

0 B L . . Beneficial impacts on local communities,
Positive | - ) eneficial impacts on habitats and species health, resources, or cultural heritage sites
Disturbance to the environment limited to the
immediate area, with rapid recovery without
intervention
Planned activity or accident causes disturbance
to individuals of a species that is similar in
effect to the random changes in population due .
; to normal environmental variation Ch?”ges tc_> demoglraI\phlcs,.employment,
Temporary: impact very ) _ . _ . social service provision or lifestyle are neutral
short-term, likely to be No discernible effect of disruption of behaviour Very limited / intermittent interference, may be
Immediate: within | Mitigated through or species interactions of noticed by users of resources
1 Very th ediate. natural processes (or nationally/internationally important species of i . ]
low € P"?JeCt project mitigation conservation concern Inmder_mce of chrom_c and acute |I[ness and
footprint measures) immediately | No protected areas affected reduction of wellbeing stays within normal
(within one month of Emissions and effluent dischar d t variation in baseline levels
\ ) ges do no .- . .
impact occurring) breach licence limits, or national/international Negllglble degradation of cultural heritage
standards and have negligible impact due to sites
rapid dilution and dispersion
Spill or accidental event (onshore or marine)
that causes immediate area damage only and
can be restored to an equivalent capability in a
period of days up to one month
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Examples to assist with determining scale of impact

Duration of impact Social (socio-economic, health, cultural
heritage)

Geographical
extent of impact Environmental (physical and biological)

Score

Disturbance of habitat on a local scale,
restoration within a year requiring minimal or no
intervention
Localised short-term disturbance of individuals
of a species that does not affect other trophic
levels or the integrity of the population
Potential disruption of behaviour or species Activity that causes minor interference with
interactions of nationally/internationally other users of resources.
important species of conservation concern but | Direct or indirect impacts will be discernible
Short-term: impact effects confined to minor disturbance of current | but use and value of resource not impacted.
Local: within the | likely to be mitigated generation Rapid return to baseline conditions on
o Low | Project footprint through natural Activities may temporarily disturb protected completion of project activities
and up to 3 km processes (or mitigation | areas but not lead to any long-term effects on Planned activity resulting in a short-term
from site measures) within 1 year | the ecological integrity of the protected area increase in incidence of acute or chronic
of cessation of activities | Emissions and effluent discharges do not illnesses in the local community
breach licence limits, or national/international Activity that causes minor disturbance and / or
standards superficial damage to cultural heritage site
Spill or accidental event (onshore or marine) that is easily rectified
leading to immediate area or localised damage
to water resources or soil that may take up to
six months to restore to pre-existing
capability/function
Environmental incident typically resolved with
on-site response equipment
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Score

Geographical
extent of impact

Regional: effects

Duration of impact

Medium-term: impact
likely to be mitigated

Examples to assist with determining scale of impact

Environmental (physical and biological)

Impacts on a unique habitat, or regional scale,
resulting in medium term damage and a
restoration time of several years that may
require intervention

Disturbance of a population of species resulting
in a change of abundance over one or more
generations, but that does not change the
integrity of the population of the species, or
populations of dependent species

Potential for small-scale pathological damage

Social (socio-economic, health, cultural
heritage)

Planned activity that causes changes to
demographics, employment, social service
provision or lifestyle that may affect groups of
local stakeholders

Activity or accident that causes moderate
interference with other users of resources

3 of imp_act through natural o of nationally/internationally important species of _Planned gct_ivit_y resulting in short-term_
Medi experienced processes (or mitigation ; increase in incidence of acute or chronic
edium . conservation concern ' . ‘
up to 50 km from | measures) within a few 0 ional mi i ith illnesses in local community and long-term
site (up to 5) years of ccasional minor non-compliances with increase in vulnerable groups, e.g., children,
cessation of activities emission and effluent discharge licence limits elderly
or national/ international standards . , ,

, , , Activity or accident that damages a site of
lSplLI.or accaldental event (onshore or marlr_1|e) cultural heritage importance that requires
eading to damage to water resources, soil or | jmediate repair by existing project resources
habitat over a larger geographical area (not
localised), or that cannot be restored to pre-
existing capability/function within one year
Environmental incident typically requiring
mobilisation of in-country response resources
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Score

4 High

Geographical
extent of impact

International /
transboundary:
experienced

>50 km from site

Duration of impact

Long-term: impact and
its effects will continue
for up to five years or
more following cessation
of activities, potentially
irreversible

Examples to assist with determining scale of impact

Environmental (physical and biological)

Impacts on a unique habitat, or national scale,
resulting in long-term damage and a restoration
time of more than five years and requiring
substantial intervention

Activity or event disturbing a sufficient portion
of the biogeographic population of a species to
cause a change in abundance, distribution or
size of genetic pool such that natural
recruitment would not return the population of
the species, and several species dependent on
it, to former levels within several generations

Potential for large-scale pathological damage
of nationally/internationally important species of
conservation concern

Numerous non-compliances with emission and
effluent discharge licence limits, or national /
international standards

Environmental incident with potential for
extensive ecological damage typically requiring
mobilisation of in-country or international
response resources

Social (socio-economic, health, cultural
heritage)

Activity or event causing substantial
interference to other users of resources,
change to demographics, employment, social
services provision or lifestyle that is out of line
with international guidelines or national policy
affecting a large number of people and lasting
considerably beyond project lifetime

Planned activity resulting in increased long-
term mortality, long-term chronic iliness,
permanent disability or significant reduction in
wellbeing in a large number of people

Activity or accident that seriously damages a
site of cultural heritage importance, notifiable
to the relevant authority and requiring
specialist skills to repair

' Transboundary impact — an impact that occurs across and beyond the national boundary of a neighbouring state / nation.
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Table 5.2: Definitions / criteria to assist with scoring receptor sensitivity

Score Physical Biological Social, health, and cultural heritage
e Study area and potential zone impacted includes
¢ Commonly occurring habitats and species, very few inhabitants and / or resources that are not
_ . . not subject to significant decline used or protected
1 Very * iﬁ:an%ecméizzﬁé:{mf:éngr r;]nalrlne) e Habitats that are already disturbed / ¢ No human receptors for air emissions and noise
low v only modified with little biodiversity value apart from work force
used for low grade industrial use . . .
e Fauna present not particularly susceptible | © Highly skilled and experienced labour pool
to noise and vibration e No cultural heritage assets or activities, or artefacts
of low archaeological importance
o Low sensitivity or local ecosystem value ¢ Study area and potential zone impacted include a
« Sites of local biodiversity value but not low number of inhabitants and / or resources that
intact, fragile or unique are used but not protected
« Habitats that recover quickly following e Individuals or households in local communities
_ _ _ disturbance (e.g., habitats comprisin have access to alternative resources, the use of
» Surface waters (including marine) species that(ragidly re-colonisepdistu?bed which may cause limited adverse indirect impacts
with some pre-existing pollution . . T
2 Low that limit their use or value for areas) e Human receptors for air quality and noise limited to
wildlife or communities « Species present are widespread common individuals from local community that may pass
species (e.g., IUCN Red List? ‘near thro_ugh the_ area, but exposure for extended
threatened’ or ‘least concern’) with low periods unlikely
biodiversity value o Skilled labour pool but lacks relevant experience
o Fauna present has low susceptibility to ¢ Designated and undesignated cultural heritage
noise and vibration assets and activities of local importance

2 The International Union for Conservation of Nature (IUCN) Red List provides taxonomic, conservation status and distribution information on species that are facing a high risk
of global extinction.
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Score

3 Medium

Physical

¢ Surface waters (including marine)
of moderately high quality, e.g., in
its natural state, or supports an
area or species valued or
designated for its importance at
national level. Waters used for
drinking or domestic use by a small
number of users. Waters that
support commercial or subsistence
fishery

Biological

Medium sensitivity or regional / national
ecosystem value

Sites of regional importance, or designated
for protection at national level, e.g.,
national parks

Internationally recognised areas such as
key biodiversity areas and important bird
areas

Natural habitat as defined in IFC
Performance Standard 6 (IFC PS6)3.

Habitats providing important feeding or
breeding grounds

Habitats of high species or habitat diversity
or ‘naturalness’, or recognised as intact or
unique, or areas recognised by non-
governmental organisations as having high
environmental value

Species listed as ‘vulnerable’ on the IUCN
Red List

Keystone species and species with long
life histories, reflecting the inability of
localised populations to recover from
significant disturbance

Habitats that are unlikely to return to
natural conditions without some
intervention, but which are capable of
assisted recovery

Fauna and flora with moderate susceptibly
to noise and vibration

Social, health, and cultural heritage

e Study area and potential zone impacted include a
moderate number of inhabitants and / or resources
of regional importance (e.g., fisheries). Some
individuals / households depend on the affected
resource with no nearby alternatives

e Human receptors for air quality and noise include
residential buildings where longer periods of
exposure may occur

e Some households and business owners /
operators perceive that the change will affect their
ability to maintain their livelihood or quality of life
for a significant time period (<1 year)

¢ Limited skills and experience in labour pool

o Cultural heritage assets and activities of regional or
national importance

3 Natural habitats are defined as areas composed of viable assemblages of plant and/or animal species of largely native origin, and/or where human activity has not essentially
modified an area’s primary ecological functions and species composition.
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Score

4 High

Physical

e Surface waters (including marine)

of very high quality, e.g., in natural
state or supports an area or
species valued or designated for
importance at international level.
Waters used for drinking or
domestic use by a large number of
users. Waters that support very
productive fisheries

Biological

¢ High sensitivity or international ecosystem

value

Sites of international importance,
designated for protection at international
level, e.g., World Heritage Area, Ramsar
wetlands

Areas internationally recognised as Areas
for Zero Extinction sites

Species listed as ‘critically endangered’ or
‘endangered’ on the IUCN Red List

Habitat and species triggering Critical
Habitat as per IFC PS6+

Habitats that are very difficult to restore to
natural conditions, such as coral reefs

Fauna with high susceptibly to noise and
vibration

Social, health, and cultural heritage

e Study area and potential zone impacted include a
significant number of inhabitants and / or resources
of national or global importance. Communities
depend on the affected resource(s) with no nearby
alternatives

e Human receptors for air quality and noise include
residential buildings, schools, hospitals where
near-constant presence of people is possible and
long-term exposure likely

e Many households and business owners / operators
perceive that the change will affect their ability to
maintain their livelihood or quality of life to an
unacceptable extent and may have to leave the
area / community

e Lack of skilled and experienced labour pool

e Cultural heritage assets and activities of
international importance such as UNESCO World
Heritage Sites

4 Critical habitats are areas with high biodiversity value, including (i) habitat of significant importance to Critically Endangered and / or Endangered species; (ii) habitat of significant
importance to endemic and / or restricted-range species; (iii) habitat supporting globally significant concentrations of migratory species and / or congregatory species; (iv) highly
threatened and / or unique ecosystems; and / or (v) areas associated with key evolutionary processes.
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5.6

5.7

5.8

Mitigation Measures

Mitigation measures are proposed to eliminate or reduce potential negative impacts
ranked moderate or major, and enhancement measures recommended to maximise
potential positive impacts where possible. The following mitigation hierarchy is followed:

e avoid at source/reduce at source
e abate on-site

e abate off-site/at receptor

e repair or remedy

e compensate in kind.

The above hierarchy is aimed at ensuring that, wherever possible, potential negative
impacts are reduced at the source rather than mitigated through restoration after the
impact has occurred.

Residual Impacts

Any impacts that remain after mitigation measures have been applied are considered
residual impacts. Mitigation recommendations are explored as part of the impact
assessment process for ‘moderate’ or ‘major effects. Impacts are reassessed as
described above until either the significance is reduced to acceptable levels (‘negligible’
or ‘minor’), or no more mitigation can be applied, and impacts are ‘as low as reasonably
practicable’ (ALARP).

Cumulative Impacts

The cumulative impact assessment in Chapter 10 uses a modified approach to assign
impact significance based on the ‘IFC Good Practice Handbook on Cumulative Impact
Assessment and Management: Guidance for the Private Sector in Emerging Markets’
(2013). This considers the sensitivity of the receptor (or valued environmental and social
component (VEC)), however, the significance of the cumulative impact is determined
qualitatively based on a predicted exceedance of VEC thresholds, limit of acceptable
change or preferred condition (based on professional judgement). Mitigation measures
are proposed to eliminate or reduce potentially negative cumulative impacts based on
the mitigation hierarchy, the scale of the contribution of the Project to the overall
cumulative impact and the level of influence that BWE has on third-party operators.
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CRITICAL HABITAT ASSESSMENT

6.1

6.2

6.2.1

Purpose

This chapter provides a technical assessment of the extent of natural and critical habitats
of relevance to the proposed Ruche EEA field development programme. Critical habitats
are areas of high biodiversity value where stringent requirements must be met if project
activities are to be permitted. Where compliance with these requirements is not possible,
project activities should be reconsidered.

The identification of critical habitat has been undertaken for the Project using a seascape
approach, as described in Section 6.2.1.1. The Area of Analysis (AOA) has been defined
as the entirety of the Aquatic Reserve of the Grand South of Gabon and Mayumba
National Park.

This chapter also includes an assessment of Project-related impacts to critical habitat-
qualifying features arising from the Ruche EEA field development programme (Section
6.4). Measures have been applied to avoid or minimise residual impacts to receptors.

This assessment should be read in conjunction with the ‘Critical Habitat Screening Report
— Dussafu Development, Gabon’ (RSK, 2019) (P80834/04/01_Rev01), although the
findings from this document have been summarised in the chapter below.

Applicable standards relevant to this critical habitat assessment (CHA) are included in
Chapter 3.

Critical Habitat Screening

Detailed guidance on CHA is available from the IFC (Guidance Note 6, 2018 ‘Biodiversity
Conservation and Sustainable Management of Living Natural Resources’). The
determination of critical habitat is initially undertaken in isolation of any proposed project
activities.

Criteria1to 3
The following steps were followed in assessing candidate species against Criteria 1 to 3:

1. define the overall area of analysis, ensuring a seascape approach
2. prepare a list of candidate species to include in the assessment and

3. obtain or calculate the global extent of occurrence' (EOO), area of occupancy?
(AQOQ), population size and/or number of known sites for candidate species

Obtain or calculate:

TEOO is defined as the area contained within the shortest continuous imaginary boundary which can be drawn to
encompass all the known, inferred or projected sites of present occurrence of a species, excluding cases of
vagrancy (IUCN, 2001).

2 AOO is defined as the area within a species extent of occurrence which is occupied by that species, excluding
cases of vagrancy. This measure reflects the fact that a species will not usually occur throughout the full area of
its EOO, which may contain unsuitable or unoccupied habitats (IUCN, 2001).
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a. the EOO, AOO, population size and/or number of known sites of each
candidate species within the area of analysis

b. for Critically Endangered (CR), Endangered (EN) and Vulnerable (VU)
species that are wide-ranging and/or whose population distribution is not
well understood, an assessment of the importance of the broader
landscape/seascape was made based on literature review and
professional judgement

4. calculate the proportion of the global or national EOO, AOO and/or population
represented by these results
5. screen outputs against significance thresholds.

It is noted that while recommendations in Guidance Note 6 have been referenced as far
as possible, this methodology cannot always be easily applied to wide-ranging, data
deficient marine species. Efforts have been made to overcome these limitations through
the application of best available information, expert judgement and, where required, a
precautionary approach.

The methods used at each step are described in more detail below.

6.2.1.1 Step 1 - Define the Area of Analysis (AOA)

Guidance Note 6 encourages the determination of critical habitat in the marine
environment at a seascape scale (IFC, 2019). The term ‘seascape’ does not necessarily
correspond to any one pre-defined unit of geographical space, rather it is a broadly
defined term that might correspond to an ecoregion, a biome, or any other ecologically
significant unit of space on a regional level. Seascape analysis is a fundamental step in
determining ecologically appropriate mitigation options that align with broader
conservation efforts in the region. The external boundaries of marine seascapes are
challenging to define due to the wide ranging; highly mobile species present that often
have poorly understood population distributions.

For the purposes of this report, the Area of Analysis (AOA) has been defined as the
entirety of the Aquatic Reserve of the Grand South of Gabon and Mayumba National
Park (see Figure 6.1). This area fully encompasses the Ruche EEA, the administrative
area delineated by the Field Development Plan approved by the General Directorate of
Hydrocarbons (DGH) within which all of BWE’s exploration and production activities will
take place. The alignment of the AOA with the Aquatic Reserve of the Grand South of
Gabon and Mayumba National Park is in line with Paragraph 17 of Guidance Note 6 (IFC,
2019) which states that “the landscape/seascape unit might be defined in terms of an
administrative or territorial boundary or a particular zoned area within international
waters. The intention of the requirement is that clients identify project-related impacts,
especially those on habitat connectivity and/or on downstream catchment areas, outside
the boundaries of the project site”.

The continental slope of Gabon is uniform and gentle up to the 100 m isobath (40-60 km
offshore), beyond which depth increases rapidly (Enviropass, 2017). The continental
shelf therefore forms a distinct boundary between the shallow in-shore waters to the east
and the deep offshore waters to the west.

Given the above, two broad seascapes, including the entire water column and seabed
have been defined within the AOA:

e shallow water up to 100 m depth, comprising an area of 3,376 km?
BW Energy Gabon
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e deep water > 100 m, comprising an area of 25,105 km?.

The coverage of these seascapes is presented in Figure 6.1. The majority of the Ruche
EEA is within the deepwater seascape. The CHA has been undertaken for the full extent
of both seascapes. Considering a broader seascape than just the Project site
demonstrates that the Project is taking a precautionary approach to biodiversity so that
all Project risks are taken into consideration.

Each species in the candidate list for critical habitat screening was considered separately
using professional judgement and publicly available scientific information to determine in
which seascape(s) it is known or could occur. For example, Atlantic humpback dolphin
are confined to the shallow seascape favouring waters less than 30 m in depth close to
the shore, whereas leatherback turtles are present in both seascapes using the whole of
the AOA (Aquatic Reserve of the Grand South of Gabon and Mayumba National Park)
as a migration route to the coastal nesting beaches (pers. comm. Tim Collins, 2022).
Where little or no information was available on depth distribution, a conservative estimate
was made of occurrence in both seascapes.

The AOA discussed above was used to focus the analysis of critical habitat triggering
biodiversity and includes a broad suite of habitats from the shore to the abyssal plain and
associated species. The results of that analysis are shown in Table 6.7 and includes
almost exclusively highly mobile species of fish, marine mammals and turtles. Because
of the general uniformity of the coast between the Ruche EEA and Port Gentil with
respect to coastline and continent shelf topography the assumption is made that the
presence and distributions of critical habitat triggering species are likely to be similar
throughout this portion of the EEZ, mindful that there will inevitably be differences over
time and space.

The primary AOI and the unplanned / accidental events AOI are the same as that
described in Section 1.5.
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Figure 6.1: Extent of Area of Analysis (AOA) and shallow and deepwater seascapes

NB: The AOA on this figure reflects the boundaries of the Aquatic Reserve of the Grand South of Gabon and Mayumba National Park
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6.2.1.2 Step 2 — Prepare a Long List of Candidate Species

A large number of species use habitats that are found within the AOA. Consequently, the
first step was to screen all those species present to identify candidate species that could
potentially trigger critical habitat. The full list can be found in the Critical Habitat Screening
Report (RSK, 2019).

Species that are purely terrestrial or purely freshwater were automatically screened out.
Criterion 1

In relation to threatened species, footnote 11 of IFC PS 6 defines threatened species as
those listed as such on the IUCN Red List of Threatened Species (2019), with
consideration also given to the national threat status where known. There is currently no
National Red List for Threatened Species in Gabon.

The following were reviewed to identify those species that were identified as CR, EN or
VU at a global, regional or national level, and which were known or considered likely to
be present within the region:

e National ESIA / NEIA documents compiled for Tortue Phase 1 and 2 and Ruche
Phase 1 and 2

e |UCN Red List of Threatened Species (2019)

e Gabon country profile under the Convention on Biological Diversity

e Gabon country profile by BirdLife International

e Citation sheets and other published data relating to protected and/or designated
areas within the region

e Previously completed ESIAs for projects in the same region

e State of the World’s Sea Turtles (an online database created and maintained by
a partnership between the Oceanic Society, the IUCN-SSC Marine Turtle
Specialist Group, Duke University’s OBIS-SEAMAP and an international network
of institutions and individuals)

o Fishbase (a global online database of over 33,000 fish species)
e Scientific and grey literature, as referenced throughout.

Criterion 2

Paragraph 72 of Guidance Note 6 (IFC, 2019) defines restricted-range species for marine
systems provisionally as those with an extent of occurrence (EOO) of less than 100,000
km?2. Species’ EOO was obtained from the IUCN Red List of Threatened Species.

Criterion 3
IFC Guidance Note 6 defines migratory and congregatory species in the following way:

o Migratory species: any species of which a significant proportion of its members
cyclically and predictably move from one geographical area to another (including
within the same ecosystem).
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6.2.1.3

Migratory species were identified by review of literature and online databases (such as
the Global Register of Migratory Species3), and through professional judgment and/or
expert opinion.
o Congregatory species: species whose individuals gather in large groups on a
cyclical or otherwise regular and/or predictable basis, such as:
o species that form colonies

o species that form colonies for breeding purposes and/or where large
numbers of individuals of a species gather at the same time for non-
breeding purposes (e.g., foraging, roosting)

o species that move through bottleneck sites where significant numbers of
individuals of a species pass over a concentrated period of time (e.g.,
during migration)

o species with large but clumped distributions where a large number of
individuals may be concentrated in a single or a few sites while the rest
of the species is largely dispersed (e.g., wildebeest distributions)

o source populations where certain sites hold populations of species that
make an inordinate contribution to recruitment of the species elsewhere
(especially important for marine species).

Congregatory species were identified by review of literature and online databases, and
through professional judgment.

Step 3 — Screening

Where possible, the following information was collected on the biodiversity features
identified in Step 2:

e estimates of population size at the global and national levels

e estimates of population density at the global and national levels

e ranges of extent of occurrence (EOQ) at the global and national levels
e distribution maps of species ranges

e area of occupancy (AOOQ) at the global and national levels

e reproductive units of a species at the global and national levels (i.e., number of
breeding pairs)

o reliable records of species distribution and numbers and reproductive units within
known protected areas relevant to the area of analysis and the surrounding
landscapes.

Candidate features were then screened against the IFC critical habitat criteria to
determine critical habitat (see Table 6.1).

When considering the threshold criteria relevant to a species, the proportion of the global
(or national) population represented by the units of analysis was based on the estimates
of population size and/or its geographical extent and, for some criterion, the number of
reproductive units. The output value is a percentage of the extent of the species’ global
or national population (and reproduction units) potentially supported by the AOA. For the
majority of marine species (with the exception of birds and some marine mammals),
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population data is lacking and so the EOO was used as a surrogate for population size*.
For species likely to be found only in the deep seascape, an AOA of 25,105 km? was
used. For species likely to be found only in the shallow seascape, an AOA of 3,376 km?
was used. For species likely to be found in both, the total, 28,481 km?, was used.

Table 6.1: IFC PS6 Criteria and Thresholds for the Determination of Critical Habitat

(IFC, 2019)
IFC criterion Definition Threshold values
type
Criterion 1: Species threatened with global | (a) Areas that support globally-
Critically extinction and listed as CR and | important concentrations of an IUCN
Endangered | EN on the IUCN Red List of Red-listed EN or CR species (= 0.5% of
and Threatened Species shall be the global population and = 5
Endangered | considered as part of Criterion | reproductive units of a CR or EN
Species 1. Critically Endangered species);
species face an extremely high | The |UCN KBA Standard (IUCN 2016)
risk of extinction in the wild. definition of reproductive unit: “the
Endangered species face a minimum number and combination of
very high risk of extinction in mature individuals necessary to trigger
the wild. a successful reproductive event at a
site (Eisenberg 1977). Examples of five
reproductive units include five pairs, five
reproducing females in one harem, and
five reproductive individuals of a plant
species.”
(b) Areas that support globally-
important concentrations of an IUCN
Red-listed VU species, the loss of
which would result in the change of the
IUCN Red List status to EN or CR and
meet the thresholds in (a).
(c) As appropriate, areas containing
nationally/regionally-important
concentrations of an IUCN Red-listed
EN or CR species.
Criterion 2 The term endemic is defined as | (a) Areas that regularly hold =10% of
Endemic and | restricted-range. Restricted the global population size AND 210
Restricted- range refers to a limited extent | reproductive units of a species.
range of occurrence (EOO).
Species For terrestrial vertebrates and
plants, a restricted-range
species is defined as those
species that have an EOO less
than 50,000 km?2.
For marine systems, restricted-
range species are provisionally
being considered those with an
EQO of less than 100,000 km?.

4 AOA/EOO * 100 = overlap (%)
Overlap * population = expected population
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IFC criterion
type

Definition

For coastal, riverine and other
aquatic species in habitats that
do not exceed 200 km width at
any point (e.g., rivers),
restricted range is defined as
having a global range less than
or equal to 500 km linear
geographic span (i.e., the
distance between occupied
locations furthest apart).

Threshold values

Criterion 3:
Migratory

and
Congregatory
Species

Migratory species are defined
as any species of which a
significant proportion of its
members cyclically and
predictably move from one
geographical area to another
(including within the same
ecosystem).

Congregatory species are
defined as species whose
individuals gather in large
groups on a cyclical or
otherwise regular and/or
predictable basis. For example:

Species that form colonies.

Species that form colonies for
breeding purposes and/or
where large numbers of
individuals of a species gather
at the same time for non-
breeding purposes (e.g.,
foraging, roosting).

Species that move through
bottleneck sites where
significant numbers of
individuals of a species pass
over a concentrated period of
time (e.g., during migration).
Species with large but clumped
distributions where a large
number of individuals may be
concentrated in a single or a
few sites while the rest of the
species is largely dispersed.

Source populations where
certain sites hold populations
of species that make an
inordinate contribution to
recruitment of the species
elsewhere (especially
important for marine species).

(a) Areas known to sustain, on a
cyclical or otherwise regular basis, = 1
percent of the global population of a
migratory or congregatory species at
any point of the species’ lifecycle.

(b) Areas that predictably support =10
percent of the global population of a
species during periods of environmental
stress.
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IFC criterion Definition Threshold values

type

Criterion 4: The IUCN is developing a Red | (a) Areas representing 25% of the
Highly List of Ecosystems, following global extent of an ecosystem type
Threatened an approach similar to the Red | meeting the criteria for IUCN status of
or Unique List for Threatened Species CR or EN.

Ecosystems | (see https://iucnrle.org). This (b) Other areas, not yet assessed by
should be used where IUCN, but determined to be of high
possible. priority for conservation by regional or
Where an IUCN assessment national systematic conservation
has not been performed, an planning.

assessment should be made
using systematic methods at
the national/regional level,
carried out by governmental
bodies, recognised academic
institutions and/or other
relevant qualified organisations
(including internationally
recognised NGOs).

Criterion 5: Maintaining physical or spatial | No thresholds.
Key features which are of

Evolutionary | importance for evolutionary

Processes and ecological processes.

Such features are often
associated with species
diversification. By conserving
species diversity within a
landscape, the processes that
drive speciation, as well as the
genetic diversity within species,
ensures the evolutionary
flexibility in a system, which is
especially important in a rapidly
changing climate.

6.2.2 Criterion 4
The IUCN is developing a Red list of Ecosystems (IUCN-CEM, 2016), following a similar
approach to the IUCN Red List of Threatened Species (2019). Where formal IUCN
assessments of ecosystems have been undertaken these should be used to assess
habitats for Criterion 4.
No formal IUCN assessments have been undertaken for marine habitats in Gabon, as
such, determination of critical habitat was based on areas considered to be of high priority
for conservation by regional or national systematic conservation planning.

6.2.3 Criterion 5
The structural attributes of a region, such as its topography, geology, soil, temperature
and vegetation and combinations of these variables can influence the evolutionary
processes that give rise to regional configurations of species and ecological properties
(IFC, 2019). Guidance Note 6 provides the following examples of spatial features
associated with evolutionary processes include:
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6.2.4

¢ landscapes with high spatial heterogeneity, which are a driving force in speciation
as species are naturally selected on their ability to adapt and diversify

e environmental gradients, or ecotones, which produce transitional habitat which
has been associated with the process of speciation and high species and genetic
diversity

e edaphic interfaces which are specific juxtapositions of soil types (e.g., serpentine
outcrops and limestone deposits) which have led to the formation of unique plant
communities characterised by both rarity and endemism

e connectivity between habitats ensures species migration and gene flow

¢ sites of demonstrated importance to climate change adaptation for either species
of ecosystems.

Guidance Note 6 (paragraph 81) notes that in the majority of cases, this criterion will be
triggered in areas that have been previously investigated and that are already known or
suspected to be associated with unique evolutionary processes. It is further noted that
while systematic methods to measure and prioritise evolutionary processes in a
landscape do exist, they are typically beyond a reasonable expectation of studies
conducted by the private sector.

Critical Habitat Screening Results

A total of 19 species and 3 habitats / ecosystems were identified with the potential to
trigger critical habitat through the screening stage. The 19 species between them
potentially trigger criteria 1 to 3, and the habitats have the potential to trigger criterion 4.
In addition, criterion 5 may be triggered by the proximity of Mayumba National Park.

Table 6.2 provides a summary of the critical habitat features identified and which criteria
and threshold values they have the potential to trigger. Some species may trigger more
than one criterion, such as the humpback whale and the leatherback turtle. Full details
can be found in the Critical Habitat Screening Report (RSK, 2019).
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Table 6.2: Summary findings critical habitat screening

IFC PS6 criteria

IFC PS6
criterion

threshold
numbers

Critical habitat-qualifying features

(IUCN Red List evaluation in brackets)

Habitats of significant | 1a: African wedgefish Rhynchobatus luebberti
importance to (CR)
endangered or . o .
critically endangered Blackchin guitarfish Glaucostegus cemiculus
species (CR)
Daisy stingray Fontitrygon margarita (EN)
White skate Rostroraja alba (EN)
Common guitarfish Rhinobatos rhinobatos
(EN)
Atlantic humpback dolphin Sousa teuszii (CR)
Cape gannet Morus capensis (EN)
1b Leatherback turtle Dermochelys coriacea
(VU)
1c Atlantic humpback dolphin Sousa teuszii (CR)
Habitats of significant | 2 West African pygmy skate Neoraja Africana
importance to (DD)
endemic or L
geographically Sea cucumber Holothuria sinefibula (DD)
restricted species Sea cucumber Holothuria suspecta (DD)
Goby Lesueurigobius koumansi (LC OR
LR/LC)
Eel Hemerorhinus opici (DD)
Eel Xyrias guineensis (DD)
Eel Uroconger drachi (DD)
Habitats supporting 3a Ruddy turnstone Arenaria interpres (LC OR

globally significant
(concentrations of)
migratory or
congregatory species

LR/LC)

Common ringed plover Charadrius hiaticula
(LC OR LR/LC)

Cape gannet Morus capensis (EN)

Bonga shad Ethmalosa fimbriata (LC OR
LR/LC)

Atlantic humpback dolphin Sousa teuszii (CR)
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IFC PS6 criteria IFC PS6 Critical habitat-qualifying features

criterion . .
threshold (IUCN Red List evaluation in brackets)

numbers

Humpback whale Megaptera novaeangliae
(LC)

Leatherback turtle Dermochelys coriacea
(VU)

3b Humpback whale Megaptera novaeangliae
(LC)

Leatherback turtle Dermochelys coriacea
(VU)

Highly threatened or | 4a None identified
unique ecosystems

4b Mayumba Ecologically or Biologically
Significant Area (EBSA)

North-western Continental Shelf EBSA

Equatorial Tuna Production EBSA

Areas associated N/A None identified

with key evolutionary

processes

Protected areas and | N/A Mayumba National Park

internationally
recognised areas of
high biodiversity
value

Notes: CR critically endangered; EN endangered; VU vulnerable; LC least concern; LR lower risk; DD
data deficient.

6.3 Critical Habitat Assessment
An in-depth analysis of the potential critical habitat features was undertaken as part of
the CHA phase to refine the findings of the CH screening. This refinement involved
stakeholder liaison and a detailed literature review.

6.3.1  Stakeholder Liaison
The stakeholder engagement was conducted in two parts: in-situ and ex-situ
engagement.

6.3.1.1 In-situ Stakeholder Engagement
One of the aims of the stakeholder engagement conducted for the Project was to
supplement existing baseline information (see Chapter 4). The engagement (conducted
in Gabon by RSK’s in-country subcontractor TEREA) focused primarily on social issues,

BW Energy Gabon

ESIA Addendum

P80834/04/12_Rev02 12



but also provided useful biodiversity data. Local fishermen were consulted and presented
with an information factsheet with photographs of the species that have the potential to
trigger critical habitat. They were asked questions about these species, including whether
they were regularly seen (or caught) and where / when sightings typically occurred. There
were some limitations to this method of data collection as information was limited for
some species and some species were difficult to distinguish from others without specific
scientific expertise. Information gathered during this process was used to inform the CHA
and to determine the likelihood of finding each species within the AOA.

6.3.1.2 Ex-situ Stakeholder Engagement

Ex-situ stakeholders were identified by conducting online searches of academic literature
and institutions with an interest in the species that potentially trigger critical habitat.

Stakeholder engagement was conducted through correspondence with relevant
academics, experts, and NGOs between March and April 2021. An initial e-mail provided
a brief background to the Project, along with a list of priority species that the person or
institution had expertise in, and a list of questions. Communication was continued via e-
mail or phone call, as appropriate. Table 6.3 provides a list of the ex-situ stakeholders
engaged in the process.

Table 6.3: Ex-situ stakeholder engagement

Person / Role

Organisation

Subject matter / expertise

Grant Abel IUCN Species Survival Cetaceans
Ex-situ Coordinator Commission (SSC) Cetacean

Specialist Group
Paolo Casale IUCN SSC Marine Turtle Specialist | Leatherback turtle
Co-chair Group
Roderic Mast IUCN SSC Marine Turtle Specialist | Leatherback turtle
Co-chair Group
Brian Hutchinson IUCN SSC Marine Turtle Specialist | Leatherback turtle
Programme Officer Group

Erich Hoyt IUCN SSC Marine Mammal Marine mammals
Co-chair Protected Area Specialist Group

Giuseppe IUCN SSC Marine Mammal Marine mammal protected
Notarbartolo Di Protected Area Specialist Group areas

Sciara

Co-chair

Info email address

BirdLife Africa
Regional Office

IUCN SSC Shark Specialist Group | Rays

BirdLife International

Avifauna

Igor Akendengue Environmental science

Aken

Christy Achtone
Nkollo Aganga

Omar Bongo University

Omar Bongo University Fisheries, marine mammals

Jean Bernard Mombo | Omar Bongo University Environmental science
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Person / Role

Organisation

Subject matter / expertise

SSC Cetacean Specialist Group

Peter Wirtz n/a Gabonese marine
Researcher invertebrates
Rob Crawford University of Cape Town Avifauna
Researcher

Gavin Naylor Florida Museum of Natural History Rays
Researcher

Godefroy de Bruyne TEREA Biodiversity specialist
Matthew Gollock IUCN SSC Anguillid Eel Specialist | Eels

Group Chair/ Red

List Authority

Coordinator

Kent Carpenter IUCN Marine Fishes Red List Marine fish
Red List Authority Authority

Coordinator

Beth Polidoro IUCN Marine Fishes Red List Marine fish
Red List Authority Authority

Coordinator

lan Burfield IUCN Bird Specialist Group Avifauna
IUCN SSC Red List

Authority Coordinator

Tim Collins WCS / National Geographic / IUCN | Cetaceans

Wynand Viljoen

Mayumba National Park

National Park Management

Angela Formia

WCS

Turtles

In order to determine the presence of the species identified during the screening process
within the AOA, RSK conducted a more detailed desk-based literature review using a
range of published materials including journals, online resources, and the national ESIAs
prepared for the Project (see Section 1.2). Additional secondary data sources were
provided by experts contacted during the stakeholder liaison process. During this
process, expert stakeholders also gave their insights into the species’ presence, potential
impacts, and mitigation measures that could be used.

Below is a list of resources used frequently throughout the process:

e Existing ESIA / NEIA documents for the Project (see Section 1.2)
¢ |UCN Red List of Threatened Species

e BirdLife International Data Zone

e Global Biodiversity Information Facility

o EDGE of Existence programme: Evolutionarily Distinct and Globally Endangered

Table 6.4 provides a summary of the key reference documents for each species.

6.3.2 Literature Review
Database.
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Table 6.4: Key reference documents for each species that potentially trigger critical

habitat

Species Key reference documents

Cape gannet

Crawford et al. (1983)
Klages (1994)
Oatley et al. (1992)

Ruddy turnstone

Angehr et al. (2005)

Common ringed plover

Angehr et al. (2005)

African wedgefish

Kyne et al. (2020)
Moore (2017)

Blackchin guitarfish

Newell (2017)

White skate

No further literature was found.

Common guitarfish

Newell (2017)

Daisy stingray

Bianchi (1992)

West African pygmy skate

Stehmann and Seret (1983)

Bonga shad

Charles-Dominique and Albaret (2003)
Durand et al. (2013)

Goby Lesueurigobius koumansi

Miller (1990)

Eel Hemerorhinus opici

Polidoro et al. (2016)

Eel Xyrias guineensis

Polidoro et al. (2016)

Eel Uroconger drachi

Polidoro et al. (2016)

Sea cucumber Holothuria sinefibula

Thandar and Mjobo (2014

Sea cucumber Holothuria suspecta

Thandar and Mjobo (2014)

Atlantic humpback dolphin

Collins (2015)
WCS Gabon (2021)
Weir and Collins (2015)

Humpback whale

Razafindrakoto et al. (year not stated)
Strindberg et al. (2020)

UNEP-CBD (2015a)

WCS Gabon (2021)

Leatherback turtle Billes et al. (2006)
Kouerey Oliwana et al. (2020)
SWOT (2021)
Witt et al. (2009)
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6.3.3

6.3.3.1

6.3.3.2

Determination of Critical Habitat Triggering Species

This section provides a summary of each species included in the analysis and the
reasoning behind the decision to include them / discount them from the critical habitat
impact assessment.

Cape gannet

The cape gannet is listed as Endangered by IUCN and is a congregatory species that
may trigger criteria 1a and 3a. The screening process determined that the presence of
the species in the Project area is uncertain but that the AOA theoretically represents
approximately 9% of the population, equivalent to approximately 21,500 individuals®, and
so the species was included for analysis owing to the precautionary principle.

Crawford et al. (1983) reported the cape gannet from a number of locations along the
Gabonese coast, including Iguela (c.250 km away), Sette Cama (¢.150 km away),
Mayumba, as well as in Pointe-Noire (¢.100 km away) in neighbouring Congo. However,
there are few recent records of birds moving north of southern Angola, suggesting
possible change in dispersal pattern (Oatley et al. 1992; Klages, 1994).

BirdLife International lists the cape gannet's occurrence in Gabon as ‘presence
uncertain’. The feedback from ex-situ stakeholder engagement with BirdLife International
was that they had no specific data in the area, but that the data was limited and so the
species may still be found in the AOA. During the in-situ stakeholder engagement with
local fishermen, the respondents stated that they had never seen this species in the local
area. This was true for all locations.

This species is unlikely to be found in AOA and so will not be included for impact
assessment.

Ruddy turnstone

The ruddy turnstone is a migratory and congregatory species that may trigger criterion
3a because the AOA represents approximately 16% of the population, equivalent to
approximately between 48,273 and 80,455 individuals®. The species was included for
analysis owing to the precautionary principle.

The ruddy turnstone has been identified in Loango National Park (Angehr et al. 2005),
approximately 150 km away from the AOA.

During the in-situ stakeholder engagement with local fishermen, the respondents stated
that they had never seen this species in the local area. This was true for all locations.
None of the ex-situ or in situ experts expressed concern regarding this species and
potential impacts from the Project.

This species is unlikely to be found in AOA and so will not be included in the impact
assessment.

528,481 /326,000 = 8.74%
8.74 /100 * 246,000 = 21,491.79

628,481 /177,000 = 16.09%
16.091 /100 * 300,000 = 48,273
16.091 /100 * 500,000 = 80,455
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6.3.3.3 Common ringed plover

The common ringed plover is a migratory and congregatory species that may trigger
criterion 3a because the AOA represents approximately 7% of the population, equivalent
to approximately between 28,550 and 96,313 individuals’. The species was included for
analysis owing to the precautionary principle.

The common ringed plover has been identified in Loango National Park (Angehr et al.
2005), approximately 150 km away from the AOA.

A more in-depth analysis of this species resulted in a re-calculation of criterion 3a with
only the shallow seascape being used due to the species’ preference for coastal and
inland habitats. As such the AOA represents approximately 0.8%?2 of the global EOO.
During the in-situ stakeholder engagement with local fishermen, some respondents
stated that they had seen this species in the AOA before. The two locations where this
species was reported were Quartier Tchiole-Ndembe (Mayumba) and Mambi.

Taking these factors into consideration, bearing in mind that this species has a very large
global range, it is considered that it does not trigger under criterion 3a and will not be
included in the impact assessment.

6.3.3.4 African wedgefish

The African wedgefish is a Critically Endangered species that may trigger criterion 1a
because the AOA represents approximately 3%? of the global EOQO.

This species has been recorded at different times in the last decade in Mayumba National
Park, but it has not been recorded by trawlers along the Gabonese coast or in Port-Gentil
(Kyne et al. 2020). Due to heavy exploitation, this species is in decline in West Africa and
has not been recorded recently in areas where it was previously known to occur (idem).
The disappearance of this species from parts of its original range drove calls for the IUCN
status to be changed from Endangered to Critically Endangered (Moore, 2017).

Stakeholder engagement provided evidence of this species’ presence within the AOA. It
was found to be caught and consumed by fishermen in Quartier Tchiole-Ndembe
(Mayumba). The fishermen said it was seen infrequently in the sea. Additionally, the
presence of this species in the Project area was reported by Igor Akendengue Aken, an
academic in the geography department of Omar Bongo University in Libreville, via e-mail.

The fact that this species is likely to be found in the AOA, whereas it has declined in other
areas, suggests that the AOA may be a key habitat for the species. Therefore, this
species is likely to trigger critical habitat as the Project area provides habitat for a
significant proportion of the species’ population. The original estimate of 3% of the
population being found in the AOA may be an underestimate as the species is in decline
elsewhere.

728,481 /414,000 = 6.88%
6.8795 /100 * 415,000 = 28,549.925
6.8795 /100 * 1,400,000 = 96,313

83,376 /414,000 = 0.82%
93,376/ 130,949 = 2.58%
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This species is found within the AOA and the AOA represents an estimated proportion of
the population® above the 0.5% threshold for criterion 1a, qualifying it as a critical habitat
trigger. This species will therefore be included in the impact assessment.

6.3.3.5 Blackchin guitarfish

The blackchin guitarfish is a Critically Endangered species that may trigger criterion 1a.
The AOA represents 0.48%'" of the global EOO, slightly less than the 0.5% trigger
threshold. Due to uncertainties surrounding the data, and adopting a precautionary
approach, it is considered likely that the shallow seascape qualifies as critical habitat for
the blackchin guitarfish under Criterion 1a.

This species is reported along the West African coast and has been identified in an
artisanal fishery in Mayumba (Newell 2017). Data has proven sparse for the rest of the
West African coastline (Newell 2017), suggesting that the Gabonese population may
represent a significant proportion of the overall population, likely over the 0.5% threshold.

Stakeholder engagement provided evidence of this species’ presence within the AOA. It
was found to be caught and consumed by fishermen in Quartier Tchiole-Ndembe and
Quartier Mabounda (both in Mayumba). The fishermen in both locations described
sightings as infrequent and occurring in the sea and the lagoon. Those in Quartier
Mabounda stated this species was more likely to be found there during the dry season;
those in Quartier Tchiole-Ndembe stated it was found in all seasons. Additionally, the
presence of this species in the Project area was reported by Igor Akendengue Aken, an
academic in the geography department of Omar Bongo University in Libreville, via e-mail.

This species is found within the AOA and the AOA represents an estimated proportion of
the population above the 0.5% threshold for criterion 1a, qualifying it as a critical habitat
trigger. This species will therefore be included in the impact assessment.

6.3.3.6 White skate

The white skate is an Endangered species that may trigger criterion 1a because the AOA
theoretically represents 0.6%'? of the global EOO.

The white skate is only found in isolated patches (EDGE, 2021) and the literature review
found no sources confirming the species in the Project area. However, stakeholder
engagement provided evidence of this species’ presence within the AOA. This species
was found to be caught and consumed by fishermen in Quartier Tchiole-Ndembe and
Quartier Mabounda (both in Mayumba), and in Mambi. The fishermen in all locations
described sightings as infrequent and occurring in the sea and the lagoon. Those in
Quartier Mabounda stated this species was more likely to be found there during the dry
season; those in Quartier Tchiole-Ndembe stated it was found in all seasons, and those
in Mambi stated it was found in all seasons. Additionally, the presence of this species in
the Project area was reported by Igor Akendengue Aken, an academic in the geography
department of Omar Bongo University in Libreville, via e-mail.

10 Where population numbers are unavailable, EOO is used as a proxy to provide an estimate.

113,376 /704,567 = 0.48%

12.28,481 /4,774,800 = 0.6%
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As this species is found in isolated patches, it is likely that the population in the AOA
represents an estimated population greater than the original estimate and therefore is
above the threshold for triggering critical habitat under criterion 1a. This species will
therefore be included in the impact assessment.

6.3.3.7 Common guitarfish

The common guitarfish is a Critically Endangered species that may trigger criterion 1a
because the AOA theoretically represents approximately 2% of the global EOQQO.

This species can be found along the Gabonese coast but has not been reported in
Mayumba and so is considered to not be extant in the area (Newell, 2017). The literature
review found no records of the species in the Project area. However, stakeholder
engagement provided evidence of this species’ presence within the AOA. This species
was found to be caught and consumed by fishermen in Quartier Tchiole-Ndembe and
Quartier Mabounda (both in Mayumba). The fishermen in both locations described
sightings as infrequent and occurring in the sea and the lagoon. Those in Quartier
Mabounda stated this species was more likely to be found there during the dry season;
those in Quartier Tchiole-Ndembe stated it was found in all seasons. Additionally, the
presence of this species in the Project area was reported by Igor Akendengue Aken, an
academic in the geography department of Omar Bongo University in Libreville, via e-mail.

The literature review data and engagement data contradict of each other, and there is
the possibility that this species was misidentified by fisherman. However, the
precautionary approach will be used and so this species is assumed to be present within
the AOA and therefore qualify as a critical habitat feature under criterion 1a. This species
will therefore be included in the impact assessment.

6.3.3.8 Daisy stingray

The daisy stingray is an Endangered species that may trigger criterion 1a. The AOA
represents 0.48%'" of the global EQQ, slightly less than the 0.5% trigger threshold. Due
to uncertainties surrounding the data and adopting a precautionary approach, it is
considered likely that the daisy stingray qualifies as a critical habitat feature under
Criterion 1a.

Bianchi (1992) reported this species as common in a sample near the coast just off Sette
Cama, a village approximately 150 km northwest of the AOA. The Global Biodiversity
Information Facility reported two observations in 1964 of this species within the AOA and
several others along the Gabonese and Congolese coastline (GBIF, 2021). The literature
review revealed that this species is known under different names. IUCN lists the scientific
name as Fontitrygon margarita and the common name as daisy whipray, whereas other
academic sources use Dasyatis margarita and daisy stingray (Bianchi, 1992).

Stakeholder engagement provided evidence of this species’ presence within the AOA.
This species was found to be caught and consumed by fishermen in Quartier Tchiole-
Ndembe (Mayumba), and in Mambi. The fishermen in both locations described sightings

328,481 /1,642,930 = 1.73%
143,376 /700,217 = 0.48%
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6.3.3.9

as infrequent and occurring in the sea and the lagoon. Those in Mambi stated this species
was more likely to be found there during the rainy season; those in Quartier Tchiole-
Ndembe stated it was found in all seasons. Additionally, the presence of this species in
the Project area was reported by Igor Akendengue Aken, an academic in the geography
department of Omar Bongo University in Libreville, via e-mail.

This species is Endangered and likely to be found within the AOA. A lack of data makes
it difficult to determine the proportion of the population likely to be found there and so the
precautionary approach will be applied and this species will be assumed to trigger critical
habitat under criterion 1a. This species will therefore be included in the impact
assessment.

West African pygmy skate

The West African pygmy skate is classed as Data Deficient by IUCN and may trigger
criterion 2. The limited reports suggest that the species is rare and so may be classed as
regionally endemic. Approximately 28%5 of the global EOO for the West African pygmy
skate theoretically occurs within the deep-water seascape of the AOA.

This species was collected at a depth of around 1,000 m off the coast of Gabon and
reported by Stehmann and Seret (1983). No other records from the AOA were found
during the literature review. The 1,000 m isobath is approximately 80 km from the
shoreline and so this species could be found within the AOA. IUCN lists this species as
benthic and occurring between 900 m and 1,550 m water depth.

Stakeholder engagement provided evidence of this species’ presence within the AOA. It
was reported as being caught and consumed in Mambi, but not seen in any other location.
Residents of Mambi recalled this species as being seen in the mouth of the lagoon in the
rainy season. Additionally, the presence of this species in the Project area was reported
by Igor Akendengue Aken, an academic in the geography department of Omar Bongo
University in Libreville, via e-mail.

As it is found at a minimum depth of 900 m, it is likely that the deep seascape represents
a larger area than this species inhabits. Therefore, the original estimate of 28% is likely
an overestimate.

Overall, there is limited yet contradictory evidence of this species’ presence within the
AOA. A precautionary approach should be applied and so it should be assumed that this
species may be found and therefore qualifies as a critical habitat feature. This species
will therefore be included in the impact assessment.

6.3.3.10 Bonga shad

The bonga shad is a migratory species that may trigger criterion 3a because the AOA
theoretically represents approximately 3% of the global EOO.

It is a pelagic, catadromous species occurring in inshore waters, coastal areas, estuaries,
lagoons and rivers (Entsua-Mensah, Laleyé & Moelants, 2010). This species’ range
reportedly extends along the West African coastline, including Gabon and the species is

1525,105 /90,101 = 27.86%

16 28,481 /876,547 = 3.25%
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said to be abundant throughout most of this range (Durand et al. 2013). Charles-
Dominique and Albaret (2003) reported a catch of 12,500 fish per year from 1985 to 1997
for this species in Gabon. The catches were mostly in lagoons and estuaries.

This species was reported as being caught, consumed, and frequent by all four groups
of fishermen during the in-situ stakeholder engagement. The species was reported as
avoiding salty water and being present in the area during the dry season, although this is
contradictory to the IUCN description of the species’ range as occurring in both salty and
fresh water. Additionally, the presence of this species in the Project area was reported
by Igor Akendengue Aken, an academic in the geography department of Omar Bongo
University in Libreville, via e-mail.

Whilst this species is found in rivers for about half the year and shallow waters for the
rest, its maximum depth range is reported as 200 m (IUCN, 2021). Having conducted a
more detailed literature review, which shows that this species exists mostly in shallow
waters (coastal waters down to 45 m (FIRMS, 2021)), a reassessment against criterion
3a was undertaken using the shallow seascape only. This re-evaluation led to a value of
0.4%"" of the population being found within the AOA. However, as this species is
migratory, the proportion of the population found within AOA during certain seasons is
likely to be far higher than this and thus over the threshold value of 1% for criterion 3a.

Whilst exact numbers are uncertain, it is clear that this species is found within the AOA
and its migratory status qualifies it as a critical habitat feature under criterion 3a. This
species will therefore be included in the impact assessment.

6.3.3.11 Goby species Lesueurigobius koumansi

L. koumansi is a species that may trigger criterion 2 as a restricted range species.
Approximately 24%8 of the species’ global EOO is represented by the AOA. The species’
range has been reported from Gabon to Angola, potentially extending into Northern
Namibia (Miller, 1990). Observations close to the AOA are recorded by GBIF (2021),
however, the most recent is from 1964. The species is known from museum records,
suggesting it is not uncommon (IUCN, 2021). The literature review could identify no more
recent records of the species in the AOA.

Stakeholder engagement provided evidence of this species’ presence within the AOA.
This species was reported as being caught and consumed by fishermen in Mambi. They
stated that it was seen infrequently and could be found in the mangrove habitat in all
seasons. It was not reported elsewhere. The reports of this species’ presence in
mangrove habitats are contradictory to the information gathered by the IUCN, and so it
is possible that this species was mis-identified during the in-situ stakeholder engagement.

The estimate of 24% of the EOO being represented by the AOA is likely an overestimate.
This species is reportedly found up to depths of 135 m and so the shallow and deep
seascapes were used in analysis. Applying the calculation to the shallow seascape alone

173,376 / 876,547 = 0.39%
828,481 /118,581 = 24.02%
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would represent 2.9%'" of the EOO. Due to a lack of data, it cannot be stated with
certainty what the overlap with the EOOQ is.

The threshold for marine species to be considered range-restricted according to criterion
2 in IFC’s Guidance Note 6 is to have an EOO below 100,000 km?. The reported EQO
for L. koumansi is only 18,581 km? larger. Due to uncertainty around the data, a
precautionary approach will be used, and this species will be assumed to trigger criterion
2. This species will therefore be included in the impact assessment.

6.3.3.12 Eel species Hemerorhinus opici

H. opici may trigger criterion 2. Approximately 35%% of the global EOO for the species
theoretically occurs within the AOA.

This species’ IUCN status is Data Deficient and is known only from three specimens
collected from Congo, Ghana and Senegal (IUCN, 2021). It has been classed as endemic
to the Eastern Central Atlantic (Polidoro et al. 2016).

Stakeholder engagement provided evidence of this species’ presence within the AOA.
This species was reported to be caught and consumed by fishermen in Quartier Tchiole-
Ndembe (Mayumba). They stated that it was found in the sea in the dry season, but
sightings were infrequent. This species was not reported as being seen in other areas.

It is likely that this species is found within the AOA and that the AOA represents an
estimated proportion of the species’ population greater than the 10% threshold required
for criterion 2 to trigger critical habitat. This species will therefore be included in the impact
assessment.

6.3.3.13 Eel species Xyrias guineensis

X. guineensis may trigger criterion 2. Due to the lack of data, it was difficult to determine
the overlap of this species’ EOO with the AOA. This species burrows into soft substrate,
which is likely to be found in the AOA.

This species is classed as Data Deficient and is known from only a few specimens,
including Pointe Noire in Congo (IUCN, 2021), which is approximately 100 km away from
the AOA. This species has been classed as endemic to the Eastern Central Atlantic
(Polidoro et al. 2016). The most recent observation near the AOA listed by GBIF dates
from 1974.

Stakeholder engagement provided evidence of this species’ presence within the AOA.
This species was reported to be caught and consumed by fishermen in Quartier Tchiole-
Ndembe (Mayumba). They stated that it was found in the sea in the dry season, but
sightings were infrequent. This species was not reported as being seen in other areas.

It is likely that this species is found within the AOA and that the AOA represents an
estimated proportion of the species’ population greater than the 10% threshold required
for criterion 2 to trigger critical habitat. This species will therefore be included in the impact
assessment.

193,376/ 118,581 = 2.85%

2028,481 /81,577 = 34.91%
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6.3.3.14

6.3.3.15

6.3.3.16

Eel species Uroconger drachi

U. drachi may trigger criterion 2. Due to the lack of data, it was difficult to determine the
overlap of this species’ EOO with the AOA. This species is classed as Data Deficient and
is known from only one specimen collected off Congo (IUCN, 2021), which borders the
AOA.

There is limited information around the habitat and ecology of this species and so it
cannot be said whether there is suitable habitat in the AOA. This species has been
classed as endemic to the Eastern Central Atlantic (Polidoro et al. 2016). The literature
review could identify no further recorded observations of this species.

Stakeholder engagement provided evidence of this species’ presence within the AOA.
This species was reported to be caught and consumed by fishermen in Quartier Tchiole-
Ndembe (Mayumba). They stated that it was found in the sea in the dry season, but
sightings were infrequent. This species was not reported as being seen in other areas.

It is likely that this species is found within the AOA and that the AOA represents an
estimated proportion of the species’ population greater than the 10% threshold required
for criterion 2 to trigger critical habitat. This species will therefore be included in the impact
assessment.

Sea cucumber species Holothuria sinefibula

H. sinefibula may trigger criterion 2. Due to the lack of data, it was difficult to determine
the overlap of this species’ EOO with the AOA. This species is classed as Data Deficient
and is known from only one specimen collected off Congo in 1969 (IUCN, 2021).

There is no recorded information around the habitat and ecology of this species and so it
cannot be said whether there is suitable habitat in the AOA. There is some debate in the
literature as to whether this is a separate species or a misidentified juvenile specimen of
H. lentiginosa (Thandar and Mjobo, 2014). The literature review could identify no further
recorded observations of this species.

Stakeholder engagement did not provide any evidence of this species’ presence within
the AOA. It had not been seen by local fishermen in any of the areas where consultation
was conducted.

Overall, it is unlikely that this species will be found within the AOA and so it will not be
included in the impact assessment.

Sea cucumber species Holothuria suspecta

H. suspecta may trigger criterion 2. Approximately 52%2' of the global EOO for the
species theoretically occurs within the AOA. This species is classed as Data Deficient
and is known from only two reports, one in Sierra Leone and one in Congo, both in the
late 1950s (IUCN, 2021).

There is no recorded information around the habitat and ecology of this species and so it
cannot be said whether there is suitable habitat in the AOA. There is some debate in the
literature as to whether this is a separate species or a misidentified juvenile specimen of

2128,481 /54,276 = 52.47%
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H. lentiginosa (Thandar and Mjobo 2014). The literature review could identify no further
recorded observations of this species.

Stakeholder engagement did not provide any evidence of this species’ presence within
the AOA. It had not been seen by local fishermen in any of the areas where consultation
was conducted.

Overall, it is unlikely that this species will be found within the AOA and so it will not be
included in the impact assessment.

6.3.3.17 Atlantic humpback dolphin

The Atlantic humpback dolphin is classed as an IUCN Critically Endangered species that
also exhibits migratory behaviour that may trigger criteria 1a, 1c, and 3a. The AOA
theoretically represents approximately 2%?22 of the global EOO and the species has been
identified in Mayumba National Park so is considered likely to trigger critical habitat.

Weir and Collins (2015) identified Mayumba National Park as a hot spot for Atlantic
humpback dolphins in Gabon, noting that fieldwork produced more observations in that
area than elsewhere along the Gabonese coast. The IUCN state that clusters of the
species in Central Africa are limited to Gabon and the northern section of the Republic of
the Congo, which borders the AOA. Conkouati-Douli National Park in the Republic of
Congo is recognised as a potential spot for a cluster of this species (Collins, 2015). WCS
Gabon (2021) recognise the transboundary protected area of Mayumba-Conkouati as
“one of the most important areas of all for the Atlantic humpback dolphin.”

Based on the above information, it is likely that the AOA provides habitat for a proportion
of the species greater than the threshold. Weir and Collins (2015) recorded 102
observations along the southern Gabonese coast during their fieldwork. This is not a
confirmation of the exact numbers in the area as observations could be repeat sightings
and not all individuals would have been sighted. However, it arguably shows that the
proportion of the global population found in the AOA is likely to be above the appropriate
thresholds as 102 individuals would theoretically represent approximately 7% of the
1,500 population.

Stakeholder engagement provided evidence of this species’ presence within the AOA.
Local fishermen reported sightings of this species, but sightings were infrequent or very
rare (see Table 6.5).

The data show that the population of Atlantic humpback dolphins in the AOA is above the
0.5% threshold for criterion 1a and the 1% threshold for criterion 3a. This species will
therefore be included in the impact assessment.

223,376/183,584 = 1.84%
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Table 6.5: Summary stakeholder engagement output - Atlantic humpback dolphin
sightings by local fishermen in AOA

Location ‘ Caught Consumed Sightings
Quartier Mabounda (Mayumba) N Y* Very rare
Quartier Tchiole-Ndembe (Mayumba) Y N Infrequent
Ndindi N N N

Mambi N N N

* Assumed accidental catch

6.3.3.18 Humpback whale

The humpback whale is a migratory species that may trigger criteria 3a and 3b. The
UNEP-CBD (2015a) reports that the waters of Mayumba National Park regularly support
> 10% of the global population and so the species was considered likely to trigger critical
habitat.

Strindberg et al. (2011) identified 1,200 individuals off the coast of Gabon, which would
represent approximately 1.4% of the reported global population of 84,000 (IUCN, 2021).
They were unable to conduct surveys near Mayumba due to bad weather, but sightings
were made of humpback whales in the AOA. The waters off Gabon are a recognised
breeding ground for this species who migrate there during the southern hemisphere
winter, with numbers peaking in August (WCS Gabon, 2021; Razafindrakoto et al.).

Stakeholder engagement provided evidence of this species’ presence within the AOA.
Sightings of humpback whales were reported as frequent in Quartier Tchiole-Ndembe,
but very rare, or not at all, in other locations (see Table 6.6).

Table 6.6: Summary stakeholder engagement output - humpback whale sightings by
local fishermen in AOA

Location ‘ Caught Consumed Sightings
Quartier Mabounda (Mayumba) N Y* Very rare
Quartier Tchiole-Ndembe (Mayumba) Y N Frequent
Ndindi N N N
Mambi N N N

* Assumed accidental catch

The data shows that the population of humpback whales in the AOA is above the 1%
threshold for criterion 3a and Mayumba National Park regularly supports more than 10%
of the global population triggering criterion 3b. This species will therefore be included in
the impact assessment.
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6.3.3.19 Leatherback turtle

6.3.4

6.3.4.1

The leatherback turtle is classed as IUCN Vulnerable and is both migratory and
congregatory, as such it may trigger criteria 1b, 3a, and 3b. According to UNEP-CBD, it
is likely that 30% of the world's population of these turtles pass through Gabon, the
maijority of them in Mayumba National Park (UNEP-CBD, 2015a).

Gabon has been described as having the largest leatherback population in the world (Witt
et al. 2009). Two major nesting beaches have been identified in Mayumba National Park
(Kouerey Oliwana et al. 2020) and turtles can be tracked crossing the Atlantic from South
America to nest on specific beaches within the AOA (Billes et al. 2006; SWOT, 2021). In
order to access nesting beaches in Mayumba National Park, these turtles would have to
migrate through the AOA.

Sightings of leatherback turtles were reported as infrequent, very rare or non-existent by
local fishermen during the in-situ stakeholder engagement. However, the evidence from
academic literature outweighs these assertions.

The data show that the estimated population of leatherback turtles in the AOA is above
the 1% threshold for criterion 3a and Mayumba National Park regularly supports >30%
of the global population triggering criteria 1b and 3b. This species will therefore be
included in the impact assessment.

Determination of Critical Habitat Triggering Habitats

Highly threatened and unique ecosystems (criterion 4b)

The marine biodiversity importance of the waters of southern Gabon is reflected in the
designation of three EBSAs which overlap with or are in close proximity to the primary
AOI. These are illustrated in Figure 6.2 (top) and their characteristics summarised as
follows:

e Mayumba Marine and Coastal EBSA: this site is recognised as one of the most
important sites globally for leatherback turtle nesting (UNEP-CBD, 2015a), with
at least 500 females laying eggs within the NP each year. Mayumba is also on
the migratory pathway of a number of species of baleen whale. Exceptional
primary productivity in offshore Gabonese waters is driven by the discharge of
nutrients from the Congo River as well as seasonal upwelling (Cofrepeche, 2010).
Evaluation undertaken by Cofrepeche (2010) indicates eight times the biomass
in waters south of Cap Lopez as compared with areas to the north.

¢ Northwest Continental Shelf EBSA (Congo): this is the only known ecosystem to
support a number of deep-water shrimps: Parapenaeus longistris, Aristeus
varidens and Plessiopenaeus edwardsia (UNEP-CBD 2015b). The continental
shelf is approximately 20 km wide, with uniformly cold waters beyond 200 m.

e Equatorial Tuna Production Area EBSA: supports the partial or complete lifecycle
of migratory aquatic species such yellowfin tuna, bigeye tuna, albacore tuna,
frigate tuna, sailfish and swordfish, among others (UNEP-CBD 2015c). Such is
the productivity of this vast area, that annual tuna capture exceeds 200,000
tonnes and the European Union negotiates fishing agreements with the relevant
African nations (including Gabon) every three years (idem). This area is also
important for sharks and rays, red crabs and a number of polychaetes (idem).
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Based on the above information, the primary AOI is considered to trigger critical habitat
under Criterion 4b on a precautionary basis.

6.3.4.2 Other criteria — protected areas and internationally recognised areas of high biodiversity

value

The primary AOI overlaps with one legally protected area and is adjacent to another as
illustrated in Figure 6.2 (bottom):

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02

the Aquatic Reserve of the Grand South of Gabon, a large (27,518 km?) MPA
designated in 2017 to promote biodiversity conservation and the recovery of fish
stocks. Protected Planet (2020) lists this area as ‘management type unassigned’
and a management plan is under development. Based on RSK’s current
understanding of the intent and implementation of this MPA designation and
using the IUCN Guidelines for Applying Protected Area Management Categories
(Dudley, 2008), the Aquatic Reserve of the Grand South of Gabon would most
likely fall into management category VI — protected area with sustainable use of
natural resources. The MPA would therefore not be considered to trigger critical
habitat under paragraphs GN53 and GN54 of the IFC Guidance Note 6 (IFC,
2019).

Mayumba National Park (NP) (870 km?) abuts the southern Gabon coast and
roughly correlates with the shallow seascape within the critical habitat screening.
It was established in 2002 and could be considered an IUCN Category Il site
based on its designation (it is currently listed by Protected Planet as
‘management type unassigned’ and a management plan is under development).
Category Il sites have for their primary objective “to protect natural biodiversity
along with its underlying ecological structure and supporting environmental
processes, and to promote education and recreation” (Dudley, 2008). This would
indicate that Mayumba NP triggers critical habitat under the ‘other criteria’. It
includes 60 km of pristine beach that provide important nesting sites to
leatherback turtles (Mayumba National Parks, 2021).
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Figure 6.2: EBSAs in vicinity of primary AOI (top) and protected areas in vicinity of
primary AOI (bottom)
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6.3.5 Critical Habitat Features Taken Forward to Critical Habitat Impact Assessment

Based on the analysis of critical habitats features in the ‘Critical Habitat Screening —
Dussafu Development, Gabon’ report (RSK, 2019) (P80834/04/01_Rev01) and the
additional data presented in Sections 6.3.1 to 6.3.4 the shallow and deepwater
seascapes adjacent to the primary AOI have been identified as critical habitat. The final
list of critical habitat features that will be taken forward into the assessment are included
in Table 6.7.

Table 6.7: Final list of critical habitat-qualifying features

IFC PS6 criterion threshold
numbers

Critical Habitat-qualifying features

CH species (shallow seascape)

African wedgefish 1a
Blackchin guitarfish 1a
Daisy stingray 1a
Atlantic humpback dolphin 1a, 1c, 3a

CH species (deep seascape)

West African pygmy skate 2

CH species (both seascapes)

White skate 1a
Common guitarfish 1a
Bonga shad 3a
Goby Lesueurigobius koumansi 2

Eel Hemerorhinus opici 2

Eel Xyrias guineensis 2

Eel Uroconger drachi 2
Humpback whale 3a, 3b
Leatherback turtle 1b, 3a, 3b

Other CH features

Mayumba NP and EBSA — shallow seascape 4b and ‘other’

Northwestern continental shelf EBSA — deepwater

4b
seascape

Equatorial tuna production EBSA — deepwater

4b
seascape
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6.4 Critical Habitat Impact Assessment

The assessment of potential impact on critical habitat features uses a systematic process
that involves:

¢ identifying Project aspects (activities) or sources of impact (these are listed in
Table 2.4)

e identifying related environmental receptors (for this assessment it is the critical
habitat features in Table 6.7)

e evaluating Project effects on those receptors (an impact interaction table for the
Project is provided below, see Table 6.8).

The impacts interactions identified in Table 6.8 are discussed further in Sections 6.4.1 -
6.4.5 and the significance of the impact assessed based on the magnitude of the impact
and the sensitivity of the receptor, as described in Chapter 5.

As stated previously, the critical habitat screening / assessment sections above use an
AOA to focus the screening of critical habitat triggering species as a proxy to understand
the distribution and abundance in the wider EEZ. The following impact assessment uses
the primary AOI and the unplanned / accidental events AOI as described in Section 1.5.
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Table 6.8: Critical habitat triggering species impact interactions with Project activities within the AOI (primary AOI and unplanned / accidental
AOI)

Hemerorhinus opici

(eel)

West African pygmy

African wedgefish
skate

=
2
=
[
=
5
o
=
=
7]
x
o
8
2]

Common guitarfish
Uroconger drachi
Atlantic humpback
Humpback whale
Leatherback turtle

(eel)

Xyrias guineensis

(eel)

Activities

Routine / Planned Activities

Drilling Programmes

Installation of the jack-up rig X X

Physical presence of rig (500 m safety exclusion zone) X X X X X X X

Drilling of top hole section with WBDF sweep mud —
discharge of cuttings and WBDF to sea (discharged at X X X X X X
seabed during riserless drilling)

Drilling of 17 %2” and upper part of 12 4" hole sections with
WBDFs (discharged from rig following treatment)

Drilling of lower part of 12 4" hole and 8 %" hole sections
with NADFs — discharge of cuttings and NADF to sea X X X X X X X
(discharged from rig following treatment)

Other drilling discharges — cement, pipe dope X X X X X X X

Drilling rig operational discharges - sanitary wastewater,
food waste, drainage water (bilge, deck drainage, etc), X X X X X X X
desalination unit discharges, cooling water

Underwater noise from drilling rig operations X X X X X X X X X
Lighting of rig — light spill X X
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Hibiscus Alpha Ol — Installation & Commissioning
Installation and jack-up of HA Ol X X
Underwater noise from HA Ol installation X X X X X X X X X
Hibiscus Alpha Ol — Operation & Maintenance
(I;Ir)ysmal presence (1km safety exclusion zone around HA X X X X X X X
HA Ol operational discharges - sanitary wastewater, food
waste, drainage water (bilge, deck drainage, etc), X X X X X X X
desalination unit discharges, cooling water
Discharge of separated produced water from HA Ol X X X X X X X
Underwater noise from HA Ol operations X X X X X X X X X
Lighting and flaring on HA Ol — light spill X X
Subsea Flowlines and Umbilicals — Installation & Commissioning
Installation of pipelines and cables X X
Slubsea pipeline commissioning discharges — hydrotest X X X X X X X
discharges
FPSO — Operation & Maintenance
Physical presence (1km safety exclusion zone around X X X X X X X
FPSO)
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Activities

FPSO operational discharges - sanitary wastewater, food
waste, drainage water (bilge, deck drainage, etc),
desalination unit discharges, cooling water, ballast water
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Blackchin guitarfish

Common guitarfish

West African pygmy

skate

Hemerorhinus opici

(eel)

Xyrias guineensis

(eel)

Uroconger drachi

(eel)

Atlantic humpback

Humpback whale

Leatherback turtle

Discharge of separated produced water

Underwater noise from FPSO operations

Lighting and flaring on FPSO — light spill

Support/Supply Vessel and Construction Vessel Operations

Vessel operational discharges - sanitary wastewater, food
waste, drainage water (bilge, deck drainage, etc),
desalination unit discharges, cooling water, ballast water

Underwater noise from vessel movements

Lights on vessels — light spill

Helicopter Support Activities

Airborne noise from helicopter transfers

Logistics Base Operation

Discharges of rainwater drainage
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Activities

Potential Unplanned / Accidental Event Scenarios

Project vessel collision with marine fauna

Introduction of alien invasive species

Bunkering spill - small spill or leak / release during hose
disconnection

Collision with FPSO resulting in loss of oil

Well blowout (expected reservoir crude oil)
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Bonga shad




6.4.1 Critical Habitat Qualifying Fish Species

6.4.1.1 Sensitivity Summary

Section 6.3.5 identifies eleven species of fish that trigger critical habitat along with the
seascapes in which they are found and the criteria they trigger.

Pelagic species

Of the eleven species only one is pelagic (the bonga shad). The bonga shad is migratory
and undertakes a spring migration towards the coast, including lagoons, estuaries, and
rivers (IUCN, 2021). It breeds throughout year in waters of salinity 3.5 to 38°/s0, but with
peaks in some areas, e.g., November to June off Ivory Coast and Nigeria (FAO, 2019).
During the autumn, it migrates to the open sea. lts maximum depth range is 200 m but
tends to favour water depths of less than 45 m. Numbers of bonga shad in the Ruche
EEA are therefore anticipated to be low, with the majority likely to be found in the shallow
seascape.

Benthic species

The remaining critical habitat qualifying fish species are demersal, spending most of the
time on or near the seabed.

The African wedgefish, daisy stingray and blackchin guitarfish are coastal, shallow water
species and are therefore only anticipated to be present in the shallow seascape.
Sensitivity information on these shallow water species is summarised below:

e African wedgefish - likely to be found in the year-round as non-migratory. Species
from this genus give birth to live young, with most being born between March and
April (ELMO, 2016) which make these months times of relatively high sensitivity.
It is generally restricted to water depths of less than 35 m.

o Daisy stingray - little is known about this species; it is not migratory so can be
expected to be present year-round. Associated with estuarine habitats.

e Blackchin guitarfish - gives birth to live young in the shallow waters of West Africa
during August and September (NOAA, 2021) which make these months times of
relatively high sensitivity. It is generally restricted to water depths of less than
80 m.

The white skate, common guitarfish, goby (Lesueurigobius koumansi) and the three eel
species (Hemerorhinus opici, Xyrias guineensis and Uroconger drachi) have a larger
depth range and are anticipated to inhabit both seascapes. Sensitivity information on
these species is summarised below:

o White skate - there is little information available about this species’ lifecycle such
as spawning locations and timings (Defra, 2010) and so it is difficult to determine
when it is likely to be most sensitive to impacts. In general skate species deposit
their eggs cases in sandy or muddy flats and the eggs develop for a number of
months before hatching. Approximate depth range 40 — 400 m.
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e Common guitarfish - give birth to live young in shallow waters between May and
September (Ismen et al. 2007) making this a time of peak sensitivity for this
species. According to IUCN, fishing is the main threat to this species, which are
used for their fins and meat. Approximate depth range 0-180 m.

e Goby (L. koumansi) - little information available regarding this species therefore
difficult to determine its seasonality, but the species is not thought to be migratory
and so can be expected to be present year-round. Another species of the same
genus has been recorded as spawning in April to May in Namibia (Olivar, 1989)
and so this may be a time of heightened sensitivity for L. koumansi. Approximate
depth range 50-135 m.

o Eel species (H. opici, X. guineensis and U. drachi) - considered range restricted
as they are endemic to the Eastern Central Atlantic. There is little information
available about these species. A study on eel larvae in the Gulf of Guinea (Miller
and Robinet, 2018) found that most eel species spawn over or near the
continental shelf during the warm water season of November to May.

The West African pygmy skate is a deep-water species with a depth range of
900-1500 m so is only anticipated to be present in the deepwater seascape and in water
depths greater than those in the Ruche EEA. Sensitivity information on this species is
summarised below:

o West African pygmy skate - considered range-restricted as three of the four
specimens known to science have been collected off Gabon.

The sensitivity of all these species is considered to be high (4), as they trigger critical
habitat as per IFC PS6.

Potential impacts on these species from Project routine / planned activities and accidental
/ unplanned accidental event scenarios are discussed below.

6.4.1.2 Impacts from installation of facilities and their physical presence

Potential Impacts

Impacts could result from the following Project aspects:
¢ installation of the facilities
e physical presence of the facilities

o light spill from the facilities (from lighting and flaring).

Installation of facilities

The feet of the Hibiscus Alpha Ol and the installation of the subsea flowline will
permanently remove some benthic habitat in the immediate area and cause direct
physical disturbance of the seabed ecosystem. The jack-up rig will also nest within the
Hibiscus Alpha Ol and cause temporary disturbance of the seabed during drilling
activities. These activities may cause disturbance of benthic fish spawning sites. The
majority of the cartilaginous critical habitat triggering fish species present give birth to live
young in the shallow waters of the Gulf of Guinea (African wedgefish, blackchin guitarfish
and common guitarfish) therefore these species are unlikely to be impacted by facility
installation. Similarly, bonga shad and the critical habitat triggering eel species have
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pelagic eggs and larvae so are not anticipated to be impacted by facility installation. Only
the goby (Lesueurigobius koumansi) and white skate carry out benthic spawning and
these species are therefore anticipated to be the most sensitive to seabed impacts.
However, the installation of the proposed infrastructure is a discrete event and habitat
loss is considered negligible compared to the extent of the sea floor available (20 km of
12” subsea flowline laid on seabed (no trenching), plus <40 m? for the Hibiscus Alpha Ol
feet, plus temporary impacts < 30m? from jack-up rig feet). It is also anticipated that the
flowline is likely to self-bury over time in the soft sediment, therefore, it is unlikely that
there will be a discernible disturbance effect on demersal spawning grounds in the Project
area within a year of installation activities ceasing.

Physical presence of facilities

Safety exclusion zones around offshore facilities can reduce fishing pressure allowing
biomass to increase. Friedlander et al., 2014 conducted studies on oil platforms in Gabon
and found this to be the case with fish biomass dominated by pelagic species (barracuda,
rainbow runner, jacks) and large snappers in deeper water, with top predators accounting
for a large part of it, as on pristine reefs. In addition, much of the observed species
richness consisted of demersal fish species, many of which had distinct and unique
assemblages. As the Ruche EEA is within the Aquatic Reserve of the Grand South of
Gabon, fishing pressure is likely to be limited, though it is acknowledged that illegal fishing
may take place. As such any positive impacts are anticipated to be limited, although the
facilities may provide some form of reef effect.

Light spill from facilities (from lighting and flaring)

Light spill from the facility lighting and from production flaring on the HA Ol and BW
Adolo FPSO may attract planktonic organisms and subsequently larger marine fish,
which may result in increased predation. Little information is available regarding the
potential impacts of light spill from offshore structures and vessels on marine
communities (Marchesana, 2005) however, it is anticipated that light spill will only impact
a small area, with insignificant impacts on critical habitat triggering fish species. Barker &
Cowan (2018) studied the effect of artificial light on the community structure of reef-
associated fishes at oil and gas platforms in the Gulf of Mexico. More fish were seen at
lit platforms than at unlit platforms, with the majority of individuals identified near the
surface. While fish abundance at the surface remained high during the day, the numbers
declined at night. This suggests that though fishes are attracted to the vertical relief of
the structure, they may be avoiding the artificial light field at the surface either to escape
nocturnal predation or to forage away from the platform.

Of the critical habitat triggering fish species being considered, bonga shad is considered
the most sensitive to light spill impacts as it is the only pelagic species. It should be noted
that this species is mainly found in coastal waters down to 45 m so its presence in the
Ruche EEA is unlikely.

23 This will include commissioning flaring when the Ruche 1 wells come online.
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Impact assessment of installation of facilities and their physical presence on critical
habitat-triggering fish species

Aspect / Impact

Potential impact

magnitude

Receptor sensitivity

Potential impact
significance

facilities (from
lighting and flaring)
— direct impact,
attraction of fish /
predators

Extent: Immediate, within
Project footprint

Duration: Ongoing
throughout operations

Scale: Disturbance limited to
the immediate area with
rapid recovery without
intervention

Frequency: The frequency of
the impact will be continuous
(during hours of darkness)
but very low level

Critical habitat trigger

Installation of Very low (1) High (4) Minor (4)
facmtl?s - ?”:‘f;t Extent: Immediate, within Critical habitat trigger
impact on ish from | project footprint (Goby (Lesueurigobius
disturbance of . . .
: Duration: Temporary — koumansi) and white

demersal spawning | -~ . . . . ;
sites limited to installation period skate considered most

Scale: Disturbance limited to | Sensitive as they are

the immediate area with benthic spawners)

rapid recovery without

intervention

Frequency: Once off impact
Physical presence Positive (0) High (4) Positive (0)
of the facilities — Potential for beneficial Critical habitat trigger (positive effect
direct impact on fish | jnpacts on fish species limited)
from small
reduction in fishing
pressure due to
safety exclusion
zones
Light spill from Very low (1) High (4) Minor (4)

Mitigation Measures

Mitigation measures relating to facility installation and physical presence of the facilities
are not proposed as potential impacts on critical habitat triggering fish species are
considered minor, or positive.

Mitigation measures relating to light spill are limited to the following:

e Area and work lighting will be limited to the amount and intensity necessary to
maintain worker safety. Directional lighting will be used to minimise light spill onto

the sea.

e In terms of flaring, gas flow rates will be reduced as far as practicable; any
maintenance activities requiring flaring will be scheduled outside of turtle
hatchling season; and the flame will be shielded behind a containment structure.

Residual Impacts

The residual impact significance scores provided below are the same as the pre-
mitigation impact scores. Although the impact magnitude is anticipated to be very low
(particularly taking into consideration the mitigation above) residual impacts are minor
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due to the high receptor sensitivity. The exception to this is the positive residual impact
resulting from reduction in fishing pressure due to the safety exclusion zones around the
facilities.

Residual impact assessment of facility installation and physical presence of facilities
on critical habitat-triggering fish species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Installation of facilities — Minor (4) Minor (4)
disturbance of demersal
spawning sites

Physical presence of the Positive (0) Positive (0)
facilities — reduction in fishing
pressure due to safety exclusion
zones

Light spill from facilities (from Minor (4) Minor (4)
lighting and flaring) — attraction
of fish / predators

6.4.1.3 Impacts from Underwater Noise

Potential Impacts

Underwater noise from the Ruche field development programme is generated from a
number of sources, as follows:

e drilling activities

o facility installation activities (operation of large construction vessels, e.g.,
installation vessels, pipelay barge)

e operation of the BW Adolo FPSO
e support / supply vessel movements (operation of medium sized vessels).

It should be noted that underwater noise from operation of the Hibiscus Alpha Ol has
been scoped out of the assessment as the hull of the converted jack-up MODU will not
be in contact with the water column and noise sources of significance on this facility are
anticipated to be minimal.

In order to determine impacts to marine fauna from underwater noise generated by the
above sources, acoustic propagation modelling has been carried out in order to
determine the potential distances from each noise source at which noise decreases to
below thresholds for injury, hearing and behavioural impacts (the full study is provided in
Appendix 6A).

Published literature was reviewed in order to obtain representative acoustic source levels
and frequency spectra of each of the noise sources listed above (see Appendix 6A), a
summary is provided in Table 6.9.
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Table 6.9: Acoustic source levels for key activities

Acoustic source level

Noise activity

Representative frequency

(dBre 1@ Paat1m) range (Hz)
Drilling 146 2500-8000
FPSO 183 20-2500
Vessel (medium sized) 180 60-200
Vessel (large sized) 191 60-200
Physiological impacts

Popper et al. (2014) reviewed a number of studies and subsequently suggested various
noise thresholds related to potential acoustic impacts that were a function of the hearing
sensitivity of fish species. The functional hearing groups refer back to studies of either
the internal physiology of the fish, or else to their auditory sensitivity. The latest

categories, along with key characteristics of each group, are defined in Table 6.10.

Table 6.10: Fish hearing groups

Functional

hearing
group
Group 1

Description

Fish with no swim
bladder

Characteristics

Generally, these fish have no swim bladder or other
gas chamber. They are relatively unsusceptible to
barotrauma and are sensitive only to particle motion
rather than sound pressure. This class includes
flatfish, sharks and rays.

Group 2

Fish with swim
bladders in which
hearing does not
involve the swim
bladder

Although fish in this class have a swim bladder and
thus the organ is able to respond to sound pressure,
the swim bladder is not connected to the inner ear
hence the hearing ability of fish depends only on
particle motion. Fish in this class are relatively
sensitive to only a narrow range of frequencies. This
group includes salmonids and some tunas and
mackerels.

Group 3

Fishes with swim
bladders that are
close, but not
intimately
connected, to the
ear

Fish in this class are sensitive to both particle motion
and sound pressure. They are sensitive to a wider
range of frequencies compared with Groups 1 and 2.
This group includes members of the cod fishes
(Gadidae), eels (Anguillidae) and some drums and
croakers (Sciaenidae) families.

Group 4

Fish where
hearing involves a
swim bladder

Fish in this class have a connection between the swim
bladder and the inner ear and are sensitive to both
particle velocity and sound pressure. Species in this
class are sensitive to sounds over a wide frequency
range (~several kHz) and have a higher sensitivity
than fish in the preceding groups. The group includes
some of the squirrelfishes (Holocentridae), drums and
croakers (Sciaenidae), herrings (Clupeidae) and the
large group of otophysan fishes.

Source: Southall et al. (2019)
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Subsequently, Popper et al. (2014) provided threshold levels of continuous-type noise for
fish of all functional hearing groups and these are given in Table 6.11.

Table 6.11: Summary of acoustic impact threshold criteria for fish functional hearing
groups exposed to continuous type noise

Functional Mortality and Recoverable TTS Masking Behavioural
hearing Potential Injury
group Mortal Injury
Group 1 (N) Low (N) Low (N) Moderate | (N) High (N) Moderate
(I) Low () Low () Low (1) High (1) Moderate
(F) Low (F) Low (F) Low (F) Moderate | (F) Low
Group 2 (N) Low (N) Low (N) Moderate | (N) High (N) Moderate
() Low () Low () Low (1) High (1) Moderate
(F) Low (F) Low (F) Low (F) Moderate | (F) Low
Group 3 (N) Low 170 dB re 1 158 dB re 1 (N) High (N) High
(I) Low puPa rms uPa rms (1) High (I) Moderate
(F) Low for 48 hr for 12 hr (F) High (F) Low
exposure exposure
Group 4 (N) Low 170 dBre 1 158 dB re 1 (N) High (N) High
(I) Low pPa rms uPa rms (I) High (I) Moderate
(F) Low for 48 hr for 12 hr (F) High (F) Low
exposure exposure

Source: Popper et al. (2014)

It is noted that threshold levels representing the onset of ‘mortality and potential mortal
injury’; ‘recoverable injury’; and ‘temporary threshold shifts (TTS)'2* for most of the fish
subgroups do not currently exist due to insufficient data. Popper et al. (2014)
acknowledges the difficulty in ascribing specific distances or a range of distances to the
risk of an impact given the number of variables that underpin such a decision. They
suggest that “... “near” might be considered to be in the tens of metres from the source,
“intermediate” in the hundreds of metres, and “far” in the thousands of metres”.

Due to the general lack of appropriate threshold level data representing physiological
damage in most of the fish functional hearing groups, it is not possible to determine
suitable distances over which each impact criterion may be met. Some limited data are
available for Group 3 and Group 4 fish (i.e., fish with swim bladders close to or connected
to the ear) where impact distances for recoverable injury and TTS assessed using SPL
rms (sound pressure levels using root mean squared metrics) are summarised in Table
6.12. It will be seen that for all noise types, the impact criteria are met at distances
extending no further than 40 m from the source.

24 TTS is a relatively short-term reversible loss of hearing, often resulting from cellular fatigue and metabolic
changes (Saunders et al., 1985; Henderson et al., 2008).
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Table 6.12: Distances in metres at which SPL has fallen to recoverable injury and TTS
threshold levels for fish exposed to each noise source

Functional Impact Threshold Noise source
Lzl L] Driling FPSO  Vessel Vessel
group Medium Large
Group 3 Recoverab | 170 dB re 1 pPa <1m <1im <1m 4m
Group 4 le Injury rms

for 48 hr exposure

TTS 158 dB re 1 pPa <1im 6m 4m 40 m
rms
for 12 hr exposure

It should be noted that most of the critical habitat-qualifying fish species present are
considered to have low sensitivity to underwater noise as they are included in the families
of sharks, skates or rays (namely, African wedgefish, blackchin guitarfish, white skate,
common guitarfish, daisy stingray, and West African pygmy skate). These species lack a
swim bladder so are classed as Group 1.

Exceptions to the above are the goby L. koumansi which is considered to be Group 2 (Lu
and Xu, 2002); the eel species (H. opici, X. guineensis and U. drachi)) which are
considered to be either Group 2 (Jerkd et al. 1989) or Group 3 (Popper et al. 2019); and
the bonga shad which is part of the herring family and is therefore anticipated to be Group
4,

Table 6.12 demonstrates that the eel species and bonga shad could potentially suffer
recoverable injury within 4 m of the large construction vessels and within 1 m of the other
noise sources, and TTS within 40 m of the large construction vessels and 6 m of the other
noise sources. However, it should be noted that eels are generally benthic in nature and
will therefore not be in close proximity to the noise sources and bonga shad are generally
more coastal in distribution and therefore are unlikely to be out in the Ruche EEA. Even
if individuals are present, they are highly mobile species and are anticipated to take
evasive action if elevated noises levels are causing discomfort. Based on this,
physiological impacts to the critical habitat triggering fish species present are not
anticipated.

Behavioural impacts

Threshold levels may be assigned to the onset of behavioural response in fish species,
but current guidance appears somewhat ambiguous. The US Fish and Wildlife Service
(USFWS) works with a level of 150 dB re 1 uPa as a threshold for behavioural responses
in fish (Stadler & Woodbury, 2009). Popper et al. (2014) state that it is not clear whether
this is a peak or rms metric. They also affirm that the corresponding criterion does not
specify a particular behavioural response or whether it merely assumes that at that sound
level, there is the potential to experience a behavioural reaction. Further, Hastings (2008)
declares that the scientific origin of this threshold is unknown and thus the validity of the
criterion is uncertain. However, in the absence of any data in addition to the guidelines
provided by USFWS and for the purpose of continuing the analysis contained in the
current study, it is decided that a 150 dB re 1 uPa (rms) threshold be used to represent
the onset of low-level behavioural responses in fish.

Due to the relative audiological insensitivity of fish, behavioural impact criteria are
generally met at short distances from each of the noise sources considered (see Table
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6.13). Of all noise sources, large-sized construction vessels are considered to have the
most impact. The behavioural impact criterion is met at distances of 100 m from the
source.

Table 6.13: Distances in metres at which SPL has fallen to behavioural threshold
levels for fish exposed to all noise sources

Functional Impact Threshold Noise source

hearing Driling FPSO  Vessel  Vessel
group Medium Large
All fish Behaviour | 150 dBre 1 pPa <1m 40 m 20 m 100 m
groups al rms

A review of published literature was carried out to ascertain behavioural effects of
underwater noise on the critical habitat-triggering fish species present (elasmobranchs,
shad, goby, and eel species); the results are presented below.

A review of anthropogenic impacts on cartilaginous fish (Francis and Lyon, 2013) found
that elasmobranchs (sharks, rays and skates) hear underwater sound best in low
frequency bands (less than 1,000 Hz). The review found that loud sounds in their audible
range may repel elasmobranchs whereas low sounds may attract them (perhaps
because they may mimic the sounds of struggling or injured prey). Thus, the response of
an elasmobranch may depend on its distance from the source and the volume of the
source. Chapuis et al. (2019) studied the effect of underwater sounds on shark behaviour.
A baited camera rig was used to record the behavioural response of eight shark species
to artificially generated sounds. When sounds were playing, reef and coastal sharks were
less numerous in the area, were responsible for fewer interactions with the baited test
rigs, and displayed less ‘inquisitive’ behaviour, compared to during silent control trials.

Blom et el (2019) working in aquaria, experimentally tested the impact of broadband noise
exposure (added either continuously or intermittently), compared to a control, on the
behaviour and reproductive success of the common goby (Pomatoschistus microps), a
vocal fish with exclusive paternal care. Compared to the intermittent noise and control
treatments, the continuous noise treatment increased latency to female nest inspection
and spawning and decreased spawning probability.

Research into behavioural effects of underwater noise on eels (European eel Anguilla
anguilla in particular) has shown that they can be negatively impacted by marine noise
pollution. A decrease in anti-predator response and an increase in startle latency was
reported as a behavioural reaction to boat noise in adult European eel (Bruintjes et al.,
2016). Purser et al. (2016) also investigated the anti-predatory response and ventilation
rate in juveniles of European eels. Their results were similar to those reported by Bruintjes
et al. (2016), but only when the fish were in bad body condition.

Shad species have a very broad hearing range, with the American shad Alosa
sapidissima detecting signals from 50 Hz to over 180 kHz in the ultrasound range.
However, this species shows relatively poor hearing sensitivity at low frequencies (Mann
et al. 2001). Behavioural studies on shad species are generally focused on their response
to ultrasound (O’Keeffe et al, 2009; Plachta & Popper, 2003; Wilson et al. 2008) rather
than behavioural studies with lower frequency underwater noise.
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Impact assessment of behavioural effects from underwater noise on critical habitat-

triggering fish species

Aspect / Impact

Drilling activities (rig
noise) — direct impact on
fish, behavioural effects
from underwater noise

Potential impact

magnitude

Very low (1)

Extent: Immediate-
behavioural effects <1m
from rig

Duration: Temporary — only
for period of drilling
activities / installation
activities

Scale: Behavioural effects
limited to proximity of noise
source and rapid return to
normal following cessation
of activities

Frequency: The frequency
of the impact will be
continuous but low level for
the duration of these
activities

Receptor
sensitivity
High (4)
Critical habitat
trigger

Potential impact

significance
Minor (4)

Facility installation
(large construction
vessels) — direct impact
on fish, behavioural
effects from underwater
noise

Very low / Low (1/2)

Extent: Local - behavioural
effects up to 100m from
vessel

Duration: Temporary — only
for period of installation
activities

Scale: Behavioural effects
limited to proximity of noise
source and rapid return to
normal following cessation
of activities

Frequency: The frequency
of the impact will be
continuous but low level for
the duration of these
activities

High (4)
Critical habitat
trigger

Minor / Moderate
(4/8)

Operation of FPSO and
support / supply vessels
— direct impact on fish,
behavioural effects from
underwater noise

Very low / Low (1/2)

Extent: Local - behavioural
effects up to 40 m from
FPSO

Duration: Short-term -
ongoing operation,
mitigated relatively rapidly
following cessation of
activities

Scale: Behavioural effects
limited to proximity of noise
source and rapid return to
normal following cessation
of activities

Frequency: The frequency
of the impact will be
continuous but low level for
the duration of these
activities

High (4)
Critical habitat
trigger

Minor / Moderate
(4/8)
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Mitigation Measures

It should be noted that the underwater noise impacts associated with the Ruche EEA field
development activities are significantly less intensive than those associated with seismic
survey activities and there are several measures inherent in the Project design than
minimise underwater noise, namely:

The Hibiscus Alpha Ol design (converted jack-up MODU) allows facility
installation without the requirement for high noise impulsive piling activity

The FPSO is moored so propeller and thruster usage will be minimised

Large construction vessels will only be used during the facility installation period,
medium sized support / supply vessels will be utilised for ongoing operations and
maintenance.

In order to further minimise behavioural impacts on critical habitat triggering fish species
the following mitigation measures will be implemented:

Support / supply vessel transfers from the logistics base at Port Gentil to the
Ruche EEA will be optimised (3 transfers per month during operations)

The drilling rig support vessel will drift around the rig site to minimise engine use

Vessel speeds will be reduced to minimise underwater noise radiation
(particularly effective if speed reduction reaches less than cavitation inception
speed)

Gradual start-up of engines and thrusters where possible (particularly on large
construction vessels), to provide opportunity for species to take evasive action

Vessel engines and generators will be operated according to manufacturer’s
instructions and maintenance programme will be in place to minimise noise
emissions.

Residual Impacts

With the implementation of the above mitigation measures the residual impacts are
considered to be as follows:

Residual impact assessment of physical injury from underwater noise on critical
habitat-triggering fish species

Aspect / Impact

Residual impact significance

Significance (pre-mitigation)

Drilling activities (rig noise) — Minor (4) Minor (4)
behavioural effects from
underwater noise

(post-mitigation)

Facility installation (large Minor (4) / Moderate (8) Minor (4)
construction vessels) —
behavioural effects from
underwater noise

Operation of FPSO and support | Minor (4) / Moderate (8) Minor (4)
/ supply vessels - behavioural
effects from underwater noise
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6.4.1.4

Impacts from discharges to the marine environment

Potential Impacts

Discharges to sea from the Ruche Field Development Project are generated from a
number of sources, as follows:

e drilling activities — drill cuttings and associated WBDFs and NADFs, cement, pipe
dope

o supply/ support vessel and construction vessel operational discharges — sanitary
wastewater, food waste, drainage water, desalination unit discharges, cooling
water, ballast water

e drilling rig operational discharges — same as vessels, with the exception of ballast
water

e Hibiscus Alpha Ol — same as vessels, with the exception of ballast water and the
addition of produced water

e BW Adolo FPSO - same as vessels, with the addition of produced water
¢ flowline installation — hydrotest discharges
e logistics base — rainwater drainage.

The majority of the above discharges are relatively small-scale, will be treated before
release (see mitigation measures below), and will be rapidly diluted in the offshore
environment of the Ruche EEA with minimal impacts on the fish populations present.

The most significant discharges that will be discussed in more detail below are discharge
of produced water; discharge of cuttings and associated drilling fluids; and discharge of
hydrotest water.

Potential impacts from ballast water discharges are discussed in more detail in the
unplanned / accidental events sections of this chapter.

Dirill cuttings discharge

Water based drilling fluids (WBDFs) are used in the upper well sections of the Ruche
EEA wells and non-aqueous drilling fluids (NADFs) in the lower well sections. Cuttings
and associated drilling fluids are discharged to sea following treatment on the rig (with
the exception of the riserless top hole section which is discharged at the seabed), see
Table 2.4.

Impacts from cuttings discharge primarily affect the sessile benthic sediment community
in the vicinity of the well site and effects include physical burial of organisms; elevated
suspended particulate matter and turbidity of the water column near the seabed;
sediment grain size changes; oxygen depletion in the sediment; and toxicity effects.

Discharge of cuttings also produces a visible plume that moves through the water column
with the current as the materials dilute, disperse and settle to the seafloor. This plume
may extend a considerable distance from the rig, however, chemical risk to the water
column is generally temporary (number of days) with the main impact being turbidity
effects from the release of insoluble components such as barite and bentonite. These
turbidity effects could result in clogging of fish gills and asphyxiation, however, the short-
term increase in turbidity is unlikely to result in such effects. Critical habitat triggering
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pelagic fish species (bonga shad) are highly mobile and have the ability to temporarily
leave the area. Benthic fish species closely associated with the seabed at the water
depths of the well sites are also either highly mobile (white skate and common guitarfish)
or can generally withstand high suspended sediment levels (goby species L. koumansi
and eel species H. opici, X. guineensis and U. drachi) (Wilber and Clarke, 2001).

It is notoriously difficult to study effects of cuttings discharges on populations (e.g., fish
stocks) and the structure and function of marine ecosystems. According to Bakke et al
(2013), all evidence suggests that the effects of discharges are local and that the risk of
widespread impact from the operational discharges is low. However, it is also important
to stress that, apart from studies on the effects of drilling waste on sediment macrofauna
community structure, there is nearly no published information on the effects on
populations or communities.

Studies on the Norwegian Continental Shelf of multi-well discharge sites and unimpacted
reference sites do not indicate that past and present cuttings discharges are causing
accumulative or long-lasting effects on the macrofauna structure at a wider scale. Feral
haddock and cod caught in the North Sea Tampen region have shown biomarker effects
which may reflect exposure to cuttings when the fish are foraging on the piles but may
also stem from produced water exposure. (Balk et al., 2011; Grgsvik et al., 2010).

As stated previously, the goby (L. koumansi) and white skate carry out benthic spawning
and are therefore considered more sensitive to seabed impacts. The cuttings piles from
Ruche Phase 1 will be centred around the Hibiscus Alpha Ol. The extent of the cuttings
piles is difficult to determine without site-specific modelling, however, biological effects
have been recorded out to 2000 m from some well sites (Ellis et al 2012). This area is
considered relatively small in relation to the extent of the sea floor available with similar
types of sediments and sea depths.

Produced water

Produced water can be defined as water from the formation which is produced together
with oil and gas. It may contain residues of reservoir hydrocarbons as well as chemicals
added during the production process (in this case demulsifiers and asphaltene inhibitors),
along with dissolved organic and inorganic compounds that were present in the
geological formation. In addition, produced water can have elevated temperature and
salinity, as is the case in the Ruche EEA.

First stage separation of the produced fluids will take place on the Hibiscus Alpha Ol and
the BW Adolo FPSO, with the produced water treated and discharged overboard. At the
start of field production, produced water discharges are anticipated to be low, with an
increase in water cut as the field matures. Current produced water discharge is 32,000
bbl/d, the predicted produced water discharge as the field matures is presented in Figure
2.5,

Hydrodynamic modelling of the produced water discharge from the BW Adolo FPSO has
been carried out using DHI's Mike 3 software platform to analyse the effluent dilution into
ambient seawater (see Appendix 6B). The modelling was based on the design capacity
of the BW Adolo FPSO (60,000 bbl/day of produced water) using the parameters of
temperature (46.11°C) and salinity (279 practical salinity units (PSU)). The results show
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that the plume of produced water released at the sea surface remains in the top 20 m of
the water column and dilutes quickly with ambient temperature and salinity conditions
being reached approximately 300 m from the FPSO%. Given that the majority of the
critical habitat triggering fish species present in the vicinity of the BW Adolo FPSO or
Hisbiscus Alpha Ol are benthic in nature (white skate, common guitarfish, goby species
L. koumansi and eel species H. opici, X. guineensis and U. drachi) they are highly unlikely
to significantly interact with the rapidly diluted and buoyant plume of produced water.
Bonga shad is the only pelagic critical habitat triggering fish species anticipated to be
present and this is considered to generally be more coastal in distribution.

Results of monitoring the ecological effects of oil and gas activities indicate that effects
of discharges of produced water are not probable (Research Council of Norway, 2012)
while the risk of widespread, long term ecological impact from operational discharges can
be considered low (Bakke et al., 2013), although evidence in the available literature is
lacking in this regard (Blanchard et al., 2013; Bakke et al, 2013). Because of the rapid
dilution, dispersion and transformation rates of most chemicals in produced water in
open-ocean conditions, harmful biological effects of produced water discharges are
expected to be minimal and localised (Neff, 2005)%¢. Furthermore, although several
substances potentially harmful to the reproductive success of fish may be present in
some produced water discharges, the concentrations that have given rise to adverse
effects are normally only found within a few kilometres of the discharge sites and
extensive and long-term reproductive effects of produced water on fish are not very
probable (Research Council of Norway, 2012). Other effects of the components of
produced water include alteration in fish enzyme activity, liver oxidative metabolism and
cell death, deoxyribonucleic acid (DNA) damage, impaired immunity and gene
modification which can affect overall fish health (Research Council of Norway, 2012;
Gagnon, 2011; Hamoutene et al., 2011). However, ecological effects that have been
detected have typically been associated with a dilution of produced water of 0.1% to 1%
or higher which is found very close to discharge points indicating that effects are usually
local (Research Council of Norway, 2012).

Most of the laboratory and field studies described above support the conclusion that
significant biological effects on pelagic organisms will be limited to a distance of less than
1 km due to rapid effluent dilution and very short exposure time. Most fish species have
a much wider distribution than the documented produced water impact zones. Hence, for
a significant impact to occur either harmful exposure to produced water has to be
sufficiently wide scale or the population influence from locally affected individuals has to
be large enough. None of these are likely. It is also inherently difficult to make reliable
extrapolation to the population level since effects on individuals may be masked by other
factors acting on populations e.g., distribution patterns, seasonality, species interaction,

25 Combined modelling of produced water and cooling water from the BW Adolo FPSO and Hibiscus Alpha Ol
showed ambient temperature and salinity conditions being reached at approx. 300 m from the FPSO and almost
ambient conditions at 500 m from the HA OI. All discharges were in line with the World Bank Group standard for
cooling water, i.e., the temperature of the discharge was within 3°C of ambient seawater temperature within 100
m of the discharge point (World Bank Group, 2015). See Appendix 6B.

26 According to the ‘UK Risk Based Approach to the Management of Produced Water Discharges from Offshore
Installations’ (Department for Business, Energy and Industrial Strategy, 2020) dilution of produced water at 500 m
is primarily dependent on discharge rate. Annual discharges of 1,000,000 — 8,000,000 m3 (which are applicable
to this Project) in water depths of 50-125 m of water are conservatively considered to have a dilution rate of 400.
Based on this produced water discharged at 30 ppm oil in water will be diluted to 0.75 ppm at 500 m.
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density dependent functions, other stressors, and the complex and dynamic physical
conditions in the offshore pelagic ecosystem (Hjermann et al., 2007).

Hydrotest water

Flowline pre-commissioning operations will involve subsea inspection, hydrotesting and
leak testing operations. Pre-commission of the flowlines and other components is
necessary to prove integrity prior to production. These operations currently involve filling
the flowline with seawater from the FPSO firewater system dosed with hypochlorite to
maintain a residual concentration of 3 ppm by volume. This water will be discharged to
sea following hydrotest activities.

Impact assessment of discharges to sea on critical habitat-triggering fish species

Aspect / Impact

Cuttings and
associated fluids
discharge — direct
impact on fish

Potential impact magnitude

Low (2)
Extent: Local — extent of cuttings
plume

Receptor
sensitivity

High (4)
Critical habitat
trigger

Potential
impact
significance

Moderate (8)

discharge — direct
impact on water
quality from
elevated
temperature,
salinity and
chemicals,
indirect impacts
on fish

Extent: Local — extent of produced
water plume

Duration: Short-term - continuous
throughout operations but impact
mitigated relatively rapid following
cessation of activities

Scale: Localised impact to individuals
of a species

Frequency: Operational discharge
throughout the Project lifetime

Critical habitat
trigger

from turbidity Duration: Temporary — turbidity effects | (Goby
impacts on adult only last for number of days (Lesueurigobius
fish, smothering Scale: Localised impact to individuals | koumansi) and
of benthic eggs of a species white skate
. - considered most
Frequency: Discharges limited to sensitive as
duration of drilling programme benthic
spawners)

Produced water Low (2) High (4) Moderate (8

Hydrotest water
discharge — direct
impact on water
quality from
hydrotest
chemicals,
indirect impacts
on fish

Low (2)

Extent: Local — extent of hydrotest
water plume

Duration: Temporary — rapid dilution
and dispersion anticipated

Scale: Localised impact to individuals
of a species

Frequency: Once off during hydrotest
water discharge

High (4)
Critical habitat
trigger

Moderate (8)
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Aspect / Impact Potential

Receptor

Potential impact magnitude e . impact
sensitivity gt
significance
Other operational | Very low (1) High (4) Minor (4)
discharges Extent: Immediate Critical habitat
(drilling rig, Duration: Temporary — rapid dilution trigger
vessels, Hibiscus ddi - lemporary P
Alpha Ol and and dispersion
FPSO) — direct Scale: Localised impact to individuals
impact on water | of a species
quality from Frequency: Operational discharges
.turbldlty, throughout the Project lifetime (for rig
increased BOD and construction vessels limited to
and chemicals, drilling and facility installation period)
indirect impacts
on fish

Mitigation Measures
Mitigation measures addressing cuttings discharge are as follows:

e Chemicals used in the WBDF well sections will be PLONOR (poses little or no
risk to the environment), HQ Band Gold, or OCNS Group E or D chemicals.
These chemicals have low toxicity, high biodegradability and low bioaccumulation
potential.

¢ No discharge of whole WBDF to sea except if in compliance with 96 hr. LC-50 of
Suspended Particulate Phase (SPP)-3% vol. toxicity test for drilling fluids, or
alternatively testing based on standard toxicity assessment species (preferably
site-specific species).

o NADF well sections will utilise the Versaclean system - base fluid Escaid 120
classified as IPIECA OGP Group lll, contains less than 0.001% Polycyclic
Aromatic Hydrocarbons (PAHSs).

o There will be no discharge to sea of whole NADF. It will be backloaded after use
for re-use in future wells. Untreatable slops will either be placed in abandoned
wellbores between cement plugs or transferred for treatment and / or disposal
onshore. Small volumes of slops will be treated and returned to the reconditioned
mud system.

¢ Maximum allowed oil on cuttings (OOC) for well sections drilled with NADF is 3%
(non-compliant cuttings will be returned to Port Gentil). Cuttings are treated using
a cuttings dryer that incorporates a high-speed centrifuge. OOC properties will be
measured and recorded every 12 hours. Where mud properties become sub
optimal then drilling will be stopped, and the mud system conditioned before
drilling goes ahead. In the case of equipment failure if OOC levels cannot be met
then drilling will be stopped until the equipment is repaired.

e Barite in drilling fluids will meet World Bank Group heavy metals concentration
standards, i.e., mercury <1 mg/kg and cadmium <3 mg/kg dry weight (total)
(World Bank Group, 2015). A certificate will be provided for each batch prior to
shipment to Gabon.

Mitigation measures addressing produced water discharge are as follows:

e The oil in water content of the produced water discharge will be less than 30 mg/l,
in line with OSPAR Recommendation 2001/1 amended by 2006/4 and 2011/8.
Non-compliant produced water diverted to slops tank and retreated until back
within specification. It should be noted that according to the BWE Annual Report
2020, the average monthly oil in water content for produced water discharged to
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sea in 2020 was only 9.9 ppm. Available data for produced water discharges in
2021 has monthly oil in water content of 4.6 - 18.7 ppm.

e Production chemicals (e.g., demulsifiers and asphaltene inhibitors) will be
selected according to the following criteria: lowest toxicity, lowest
bioaccumulation potential and highest biodegradation (preference for PLONOR,
HQ Band Gold, OCNS Group E or D).

o BWE will undertake an assessment of best available techniques (BAT) covering
produced water. To manage the environmental risk posed by added and naturally
occurring chemicals in the produced water discharge, a risk-based approach will
be used in line with those described in OSPAR Recommendation 2012/5 and
appropriate measures taken to reduce the risk. BWE has drafted a procedure
based on compliance with the OSPAR/CEFAS UKCS OCNS approach and are
currently undertaking due diligence to ascertain the level of compliance for the
chemical products deployed on BW Adolo FPSO as well as those being
considered for use on the Hibiscus Alpha Ol.

Mitigation measures for hydrotest water are as follows:

o BWE will conduct a risk assessment in respect of the current management and
disposal of hydrostatic testing water for the Project and will develop a
documented management plan for this waste stream. The management plan will
take into consideration the pollution prevention and control measures set out in
the EHS Guidelines for Offshore Oil and Gas Developments (World Bank Group,
2015) for the management of hydrotest waters.

Mitigation measures for other operational discharges:

e Sanitary waste, food waste, deck drainage and bilge water will be discharged in
line with requirements of the International Convention for the Prevention of
Pollution from Ships (MARPOL 73/78).

e Chorine content of sanitary waste will be <1 mg/l.
o Low toxicity biodegradable detergents will be used in deck wash.

e Cooling water discharge will result in a temperature increase of no more than 3°C
within 100 meters of the discharge point in accordance with World Bank Group
effluent limits (World Bank Group, 2015).

Residual Impacts

With the implementation of the above mitigation measures the residual impacts are as
considered to be as follows:

Residual impact assessment of discharges to sea on critical habitat-triggering fish
species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Cuttings and associated fluids Moderate (8) Minor (4)
discharge — turbidity impacts on
adult fish, smothering of benthic
eggs

Produced water discharge — Moderate (8) Minor (4)
impacts from elevated
temperature, salinity and
chemicals
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Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Hydrotest water discharge — Moderate (8) Minor (4)
impacts from hydrotest

chemicals

Other operational discharges Minor (4) Minor (4)

(drilling rig, vessels, Hibiscus
Alpha Ol and FPSO) — impacts
from turbidity, increased BOD
and chemicals

6.4.1.5 Impact of Unplanned / Accidental Events

Potential impacts

Accidental event scenarios that have the potential for impacts on critical habitat triggering
fish species include:

e introduction of alien invasive species
e accidental release of hydrocarbons.

Alien invasive species (AlS)

Alien invasive species are non-native species that are deliberately or unintentionally
introduced by human action outside their natural habitats where they establish, proliferate
and spread in ways that cause damage to biological diversity (e.g., by competing with
native organisms for limited resources and altering habitats).

There are three main pathways for the introduction of AIS associated with the Project
vessels / FPSO, drilling rig, Hibiscus Alpha Ol and equipment, namely:

o ballast (water and sediment)
e biofouling

o direct physical introduction through other means such as intact plant particles or
sediment on anchors.

The critical habitat triggering fish species present could be significantly affected by the
introduction of AIS and there are numerous cases in literature of this type of event. The
American comb jelly (Mnemiopsis leidyi) was introduced, presumably in ballast water,
into the Black Sea in 1982. It quickly dominated the Black Sea ecosystem due to its
tolerance of a wide range of salinity, temperature and water quality conditions, its high
reproduction rate and the fact that it had no natural predators in the Black Sea. The
introduction of Mnemiopsis caused a dramatic decrease in local pelagic fisheries due to
predation on eggs and larvae, and reduction in food stocks for adult fish (IPIECA, 2010).

Whilst the impacts of AIS may be considered local for an individual species, they have
the potential to become much more extensive if unmanaged (FFI, 2017).

Accidental release of hydrocarbons

Fish are not generally affected by hydrocarbon slicks on the sea surface and have been
shown to detect and exhibit avoidance behaviour to hydrocarbon products. This
avoidance may, however, cause disruption to migration or spawning patterns. Mature fish
of most species can tolerate water-soluble oil fractions of about 10 mg/l. Some species
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can survive much higher levels unless whole oil or dispersed oil droplets coat the gills
and cause asphyaxiation.

Although various development disorders in fish, as well as mortalities, are believed to
occur to some degree under oil slicks, so far it has proved impossible to detect
consequential effects on adult populations. Potential sublethal effects of spilled oil on fish
include impairment of reproductive processes and increased susceptibility to disease and
predators.

Fish eggs and larvae are more vulnerable to oil pollution than adult fish, as demonstrated
in numerous laboratory toxicity tests (Kiihnhold 1977; Tilseth et al, 1984; Serigstad and
Adoff 1985; Falk-Petersen and Kjersvik 1987). In many fish species, these stages float
to the surface where contact with spilt oil is more likely.

However, in several studies effects on pelagic fish eggs and larvae were not observed in
the field following oil spills. One reason for this may be that toxic concentrations of oil
components are generally confined to the uppermost parts of the water column
immediately beneath an oil slick and that fish eggs and larvae are encountered below the
toxic water layers (Clark, 2001). Other studies have demonstrated massive Kkills of fish
eggs and larvae near oil spills without causing any significant effect on fish populations
in the open sea. For example, studies following an oil spill from the Argo Merchant in the
USA in 1976 (25,000 t of fuel oil spilled) found 20% of cod eggs and 46% of pollock eggs
and larvae in the spill area to be dead or moribund. However, the same fish stocks studied
in 1977 and 1978 showed no major impacts (Longwell, 1977, 1978; IPIECA, 1997). The
lack of effects on numbers in subsequent adult populations following massive kills of eggs
and larvae is probably because most fish species produce vast numbers of eggs and
larvae and have extensive spawning grounds (IPIECA, 1997). Certain fish stocks may be
more affected than others, particularly if the spill is very large, coincides with spawning
periods, or enters the grounds of species with restricted spawning areas.

The most likely spill event during the Ruche field development programme is the
accidental release of fuel during at-sea bunkering operations. Spill volumes for this kind
of unforeseen event are typically small, ranging from 2 m3, to the unlikely event of a
decoupling of the fuel supply line (potentially up to 50 m?3). It is anticipated that marine
gas oil will be used as fuel by the Project vessels. This is a middle petroleum distillate
that undergoes rapid dispersion and evaporation in the marine environment when
subjected to wave action, winds, currents, light and bacteria. Consequently, small
releases are likely to break up and disperse in a short space of time. A bunkering spill
from the FPSO could result in a small-scale release of reservoir crude oil which is likely
to be more persistent. Potential impacts on adult critical habitat triggering fish species are
likely to be limited to those on bonga shad as this is the only pelagic species present. It
should be noted, however, that the distribution of this species is generally more coastal.
In terms of impacts on eggs and larvae, bonga shad and the critical habitat triggering eel
species H. opici, X. guineensis and U. drachi have pelagic eggs and larvae therefore
small-scale impacts could potentially occur if the spill was to coincide with key spawning
periods. As detailed in the studies above, however, significant effects on fish populations
in the open sea are unlikely and these species have extended spawning periods over
large geographical areas.
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In the case of a large-scale crude oil hydrocarbon release in the Ruche EEA (worst case
scenarios considered to be a well blowout, or a collision with the FPSO) significant areas
could be impacted. Oil spill modelling of a well blowout scenario was conducted as part
of the Ruche Field Development Qil Spill Contingency Plan (7,000 bbls/day for 30 days
using SINTEF’s Oil Spill Contingency and Response (OSCAR) model). Stochastic
modelling (maximum emulsion thickness) predicts that the slick would move in a northerly
direction from the well site (particularly in the wet season) with Gabonese offshore and
nearshore waters impacted and oiling of significant tracts of the coastline (Appendix 6C
— Figure 1). Trajectory modelling (most oil ashore) in the wet and dry season predicted
slicks of 5-200 um thickness affecting offshore waters, coastal waters and the shoreline
up to Port Gentil (Appendix 6C — Figures 2 and 3) with sheens (0.3 — 5 ym) further north.

In this scenario critical habitat triggering fish species in both seascapes have the potential
to be affected. As stated previously, potential impacts on pelagic fish species (bonga
shad) are anticipated to be the most significant as they are most likely to encounter the
slick in surface waters. However, impacts on benthic fish species could also occur
through dissolution of oil droplets into the water column and from oil reaching the coast
and affecting sediment communities along the shoreline.

In terms of impacts on eggs and larvae, the majority of the cartilaginous critical habitat
triggering fish species present give birth to live young in the shallow waters of the Gulf of
Guinea (African wedgefish, blackchin guitarfish and common guitarfish). As these
juveniles are unlikely to be in the surface waters, and are highly mobile, they are
considered less vulnerable to spill impacts. Likewise, the goby (L. koumansi) and white
skate carry out benthic spawning therefore eggs and larvae of these species are also
considered less vulnerable to surface hydrocarbon slicks, although dissolution of oil
droplets into the water column could affect them. Bonga shad and the critical habitat
triggering eel species have pelagic eggs and larvae and are therefore considered the
most sensitive to a large-scale release of hydrocarbons.

The magnitude and significance of these adverse impacts to critical habitat-qualifying fish
would be dependent on the composition and volume of the hydrocarbons released, the
wind and weather conditions at the time of the incident, and whether the spill event
coincides with key spawning periods.
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Impact assessment of unplanned accidental events on critical habitat-triggering fish

species

Aspect / Impact

Introduction of
AIS — competition,
alteration of
habitats, potential
for direct impacts
on fish

Potential impact magnitude

Medium (3)
Extent: Potential for regional impacts
Duration: Medium to long term

Scale: Activity or event disturbing a
sufficient portion of a population of a
species to cause a change in
abundance, distribution or size of
genetic pool such that natural
recruitment would not return the
population to former levels within
several generations. Restoration may
require substantial intervention.

Frequency: Unplanned / accidental
event

Likelihood: Unlikely

Receptor
sensitivity

High (4)
Critical habitat
trigger

Potential
impact
significance

Major (12)

Accidental spill,
small scale
bunkering spill —
direct impacts of
hydrocarbon
contamination on
adult fish and
eggs/larvae

Low (2)
Extent: Local - considered that slick
would be limited

Duration: Short-term — impact likely to
be mitigated through natural processes
(evaporation, dispersion, dissolution)

Scale: Spill or accidental event leading
to immediate area or localised damage
to water resources

Frequency: Unplanned / accidental
event

Likelihood: Possible

High (4)
Critical habitat
trigger

Moderate (8)

Accidental spill, High (3/4) High (4) Major (12/16)
large scale Extent: International / transboundary Critical habitat

release of Duration: Medium to | t trigger

hydrocarbons uration: Medium to long-term

(well blowout /
FPSO collision) —
direct impacts of
hydrocarbon
contamination on
adult fish and
eggs/larvae

Scale: Environmental incident with
potential for extensive ecological
damage typically requiring mobilisation
of in-country or international response
resources

Frequency: Unplanned / accidental
event

Likelihood: Very unlikely

Mitigation Measures

Mitigation measures with respect to AIS focus on the prevention of introduction as very
little can be done by the operator retrospectively once AlS have become established in a
new marine area. Key measures include:

¢ Compliance with the requirements of the ‘International Convention for the Control
and Management of Ship’s Ballast water and Sediments’ (BWM Convention).
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o Implementation of the biofouling management practices outlined in the
‘Guidelines for the control and management of ship’s biofouling to minimise the
transfer of invasive aquatic species - Resolution MEPC.207(62) 2011°.

e Pre-use and post-use inspection of submersible equipment (e.g., ROVs,
inspection equipment, survey equipment, etc) including checks for the presence
of marine growth. All equipment is required to be free of marine growth prior to
mobilisation.

e Routine removal of marine growth (with high-pressure water) as part of day-to-
day activities and maintenance before departing from a site from anchors /
chains; ropes, cables, fenders and buoys; anchor wells and chain lockers and
submersible equipment.

An Alien Invasive Species Management Plan has been developed for the Project which
details the mitigation measures above in more detail (see Appendix 11B).

Mitigation measures with respect to small-scale spills, such as bunkering releases, are
listed below.

In built control measures that will reduce the likelihood of occurrence include:

e Bunkering procedures in place - rigorous monitoring during offloading / refuelling
operations.

e Transfer operations only conducted in calm weather conditions.

o Use of certified and pressure tested transfer hoses that are visually inspected
before use and allow spill free connection and disconnection.

e Maintenance of storage tanks.
Mitigations measures to reduce magnitude include:

o Vessel Shipboard Oil Pollution and Emergency Plan (SOPEP) on FPSO, drilling
rig and Project vessels in line with MARPOL requirements.

o Tier 1 spill response equipment on all offshore facilities, vessels and at logistics
base and relevant key personnel trained in spill response.

Mitigation measures with respect to a larger-scale spill event, such as a well blowout or
collision with offshore facility, are listed below.

In built control measures that will reduce the likelihood of occurrence (well blowout)
include:

e Pore pressure will be closely monitored (flow checks).

e Drilling fluid weight and properties will be controlled.

¢ Integrity of cementing operations will be checked.

e BOP and well control equipment testing will be conducted.
e Critical personnel will be trained and certified in well control.
¢ Rig audit will be carried out.

o Well shut in and well control procedure will be in place.

e Frequent kick drills will be conducted.

Additional mitigation measures specific to this Project include the following:
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During the rig special periodic survey in Port Gentil, prior to the Ruche Phase 1
drilling campaign, the current 18 %" BOP will be replaced with a new 13 5/8” BOP
improving safety, equipment handling and suitability for the Ruche 1 well design.

Contingency well control equipment and procedures will be in place at the
Hibiscus Alpha Ol location that are appropriate to the Ruche Phase 1 surface
wellheads (capping stacks more relevant to subsea wellheads).

In case of a loss of well control scenario, all equipment will be in place (surface
wellhead, conductor, casing, drilling fluid, cement) to drill a standalone relief well
at an offset location to the platform. A Relief Well Planning document will be
developed detailing surface locations and relief well profiles specific to the Ruche
Phase 1 drilling campaign.

In built control measures that will reduce likelihood of occurrence (collision) include:

1 km safety exclusion zone in place around the FPSO and Hibiscus Alpha Ol.
500 m safety exclusion zone around the drilling rig.

A support vessel will be at the well site during drilling operations providing security
and safety and will alert any vessels on a collision course.

There will be 24/7 radio communication and watches from the FPSO and Hibiscus
Alpha Ol.

A Notice to Mariners (NAVAID/NAVAREA system) will be issued regarding the
location of the temporary drilling rig. Permanent facilities and their exclusion
zones will be indicated on new versions of published navigation charts.

Facility and vessel warning lighting will be in accordance with the IALA
international standard (International Association of Lighthouse Authorities) and
Convention on the International Regulations for Preventing Collisions at Sea,
1972 (COLREGS).

Mitigation measures in place to reduce large-scale spill magnitude include:

Oil Spill Contingency Plan in place for Ruche Field Development that is aligned
with the National Oil Contingency Plan of Gabon (NOCPG) and details Tier 1, 2
and 3 responses. BWE has agreements in place with Oil Spill Response Limited
(OSRL) and the Association of Petroleum Companies (UPEGA) for assistance in
the event of a Tier 2/3 spill.

Spills will be notified to the Director of the Direction Générale des Hydrocarbures
(DGH) and the Technical Director of the Centre National Anti-Pollution (CNAP).
(The National Coordinator or Director of CNAP will make the decision to either
grant or refuse permissions to use dispersants as a response strategy?’).

BWE will work with local agencies and environmental groups to identify marine
coastal areas sensitive to spills and develop strategies to protect these areas. In
line with this work, more detailed mitigation measures to address impacts of oil

27 Chemical dispersion is only authorised on or in the immediate vicinity of ecologically vulnerable or sensitive
zones and in settings where the possibilities for renewal and agitation of the water offer conditions that allow for
speedy dilution of the dispersed pollutant. The use of dispersants is prohibited on a pollutant with viscosity
greater than 5,000 centistokes (cSt). The use of the dispersants shall only be authorised at depths greater than
18 m and more than 15 km from the coast, in the direction of the current.
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on critical habitat triggering species will be developed (additional information
provided in Section 4.5 of the Biodiversity Action and Management Plan
(Appendix 11A)).

Residual Impacts

With the implementation of the above mitigation measures, and the development of a
Project-specific Alien Invasive Species Management Plan (Appendix 11B), the likelihood
of introduction of AIS is substantially reduced from unlikely, to extremely unlikely. This is
considered to reduce the residual impact significance to minor (4).

With the implementation of the above mitigation measures the likelihood of a spill event
is also reduced from possible to unlikely for small-scale spills, e.g., bunkering, and from
very unlikely to extremely unlikely for a major spill event. This is considered to reduce the
residual impact significance to minor (4) and moderate (8), respectively.

Residual impact assessment of unplanned accidental events on critical habitat-
triggering fish species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Introduction of AIS — Maijor (12) Minor (4)
competition, alteration of

habitats

Accidental spill, small scale Moderate (8) Minor (4)

bunkering spill — impacts of
hydrocarbon contamination on
adult fish and eggs/larvae

Accidental spill, large scale Maijor (12/16) Moderate (8)
release of hydrocarbons (well
blowout / FPSO collision) -
impacts of hydrocarbon
contamination on adult fish and
eggs/larvae

6.4.2 Critical Habitat Qualifying Marine Mammals

6.4.2.1 Sensitivity Summary
Section 6.3.5 identifies two species of marine mammal that trigger critical habitat along
with the seascapes in which they are found and the criteria they trigger.
Atlantic humpback dolphin
The Atlantic humpback dolphin is not considered to be a migratory species and typically
does not travel very far (IUCN, 2021) and so can be expected year-round. The calving
period for this species is thought to occur in March and April, with calves likely to be
present until October (idem), meaning that the period of March to October is when this
species is likely to be most sensitive to negative impacts.
The Atlantic humpback dolphin is a Critically Endangered species with a decreasing
population. The most recent IUCN estimate puts the population at 1,500 individuals and
a high proportion of this likely lives in Mayumba National Park and the southern half of
Gabon (Weir and Collins, 2015). An impact on this population may have significant
impacts for the species as a whole and so this species can be considered highly sensitive.
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Their preferred habitat is shallow, warm waters of less than 20 m depth (Weir and Collins,
2015) with the majority of sightings recorded 3 m to 13 km from land, they are therefore
only anticipated to be present in the shallow seascape.

Humpback whale

Humpback whales migrate to Gabonese waters from colder waters further south, arriving
in June with a peak in August and migrate south again in October/November (WCS
Gabon, 2021; Rosenbaum and Collins, 2006). Adult females’ mate or give birth to the
calves conceived during the previous mating season (Parnell, 2010) with cow and calf
pairs making up five percent of humpback whale sightings in Gabon (Rosenbaum and
Collins 2006, Walsh et al., 2000, Weir, 2010). Peak calving occurs in July and August
(IUCN, 2021). Adult males are present in large numbers to compete for mates. During
this period, there is also a peak in the level of whale song recorded (Razafindrakoto et
al., undated). Boat-based and aerial surveys along the coast of Gabon show that large
groups of animals congregate along the continental shelf each year (Rosenbaum &
Collins, 2006). The area around Port Gentil headland is particularly important for mothers
and calves, with large numbers congregating in the area and using the sand banks in this
area to protect young from predation. Peak number of mothers and calves are usually
observed in October (pers. comm Tim Collins, 2022).

As much as 10 percent of the world’'s humpback whales may be involved in the migration
along the western coast of Africa (Parnell, 2010). The humpback whale is listed as Least
Concern and has an increasing population (IUCN 2021), but the importance of the AOI
to this species mean that it is a critical habitat-qualifying species.

Humpback whales are considered to be more sensitive to impacts during their time in the
Gulf of Guinea owing to the strain put on them from migrating with little food intake, and
from breeding (ANPN, 2015).

The sensitivity of all these species is considered to be high (4), as they trigger critical
habitat as per IFC PS6.

6.4.2.2 Impacts from Underwater Noise

Potential Impacts

A description of the underwater noise sources associated with the Ruche EEA field
development programme is provided in Section 6.4.1.3.

In order to determine impacts to marine fauna from underwater noise generated by the
above sources, acoustic propagation modelling has been carried out in order to
determine the potential distances from each noise source at which noise decreases to
below thresholds for injury, hearing and behavioural impacts (the full study is provided in
Appendix 6A).

Physiological impacts

Southall et al. (2007) reviewed earlier work on animal audiology and noted that marine
mammals could be assigned to one of a number of functional hearing groups (FHG)
where each group depended on differences and similarities in the animal’s audiological
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physiology and behavioural psychophysics. The latest hearing group classification
(Southall et al. 2019) for cetacean species is given in Table 6.14.

Table 6.14: Functional hearing groups for marine mammal species

Functional hearing Marine mammals

group

Low-frequency cetaceans | Mysticetes including the critical habitat triggering humpback

(M) whale

High-frequency cetaceans | Odontocetes including sperm whale; beaked whale species;

(M) dolphin species; and the critical habitat triggering Atlantic
humpback dolphin

Very high-frequency Odontocetes including pygmy sperm whale; dwarf sperm

cetaceans (Mvnr) whale

It is acknowledged that, like humans, marine mammals do not hear equally well across
all frequencies. In order to account for this, Southall et al. (2019) proposed a series of
frequency-dependent weightings that were derived from the hearing sensitivity curves for
animals in each FHG. These have the effect of emphasising the frequencies over which
the animals are most sensitive and de-emphasising the remaining frequencies. The
frequency-weighting curves (collectively known as M-weightings), for each FHG
representing marine mammals found in and around the Project Area, are shown in Figure
6.3. The M-weightings curves are used to modify the frequency spectrum of the impacting
noise so that it more closely represents the noise as perceived by the target species.

10.0

0.0
1000000

M-weighting [dB]

-40.0 LF cetaceans
HF cetaceans

— VHF cetaceans

-60.0

Frequency [Hz]

Figure 6.3: M-weighting curves for low-, high- and very high-frequency cetaceans

From reviewing available data derived from extensive tests involving marine mammals,
Southall et al. (2019) proposed thresholds representing the onset of permanent threshold
shift (PTS) for marine mammals (based on measurements relating to the onset of
temporary threshold shift (TTS)) which were expressed in terms of sound pressure level
(SPL) and sound exposure level (SEL), where the latter metric (expressed as dB re 1
uPa?.s) takes note not only of the period of time over which the receptor is exposed but
also the sensitivity of the animal to the impacting sound. For continuous-type noise, the
thresholds are given using SEL metrics where the appropriate M-weightings have been
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applied across the noise source spectrum. The resulting impact thresholds for both PTS
and TTS are given in Table 6.15.

Table 6.15: Summary of acoustic impact threshold criteria for PTS and TTS for each
functional hearing group when exposed to continuous-type noise, using the Southall
et al. (2019) thresholds

Functional hearing group M-weighted SEL thresholds
dBre1@ Pa’s
PTS LES)
Low-frequency cetaceans (M) 199 179
High-frequency cetaceans (M) 198 178
Very high-frequency cetaceans (Mvnf) 173 153

Given the nature of the M-weighting curves above, and the fact that the noise sources
associated with the Project are all predominantly low-frequency in content, it may be
ascertained that LF-cetaceans are likely to be most sensitive to the underwater noise
generated by each activity. By contrast, the least sensitive FHG are the VHF-cetaceans.

A summary of the distances over which the PTS and TTS threshold conditions are met
for each noise generating activity is given in Table 6.16 to Table 6.19. In these tables
results for exposure durations of 0.5 — 24 hours are provided. However, in reality it is
assumed that that any marine mammal experiencing high sound levels would move out
of the area causing it discomfort, thus minimising its exposure duration. Based on this,
the following discussion focuses on the results for 0.5 hour exposure durations.

Values of interest for the discussion on critical habitat triggering marine mammal species
are shaded in grey.

Table 6.16: Distances in metres at which SEL has fallen to PTS and TTS and
behavioural threshold levels for marine mammals exposed to drilling noise

Exposure duration
FHG Impact Threshold
0.5 hour 2 hour 8 hour 24 hour
LF PTS 199 dB re 1 mPa%s <1m <im <1m <im
cetaceans | rrg 179 dB re 1 mPa2.s <im <im 3m 6m
HF PTS 198 dB re 1 mPa%s <1m <im <1m <im
cetaceans | 7g 178 dB re 1 mPa?.s <im <im <im <Im
VHF PTS 173 dB re 1 mPa?.s <1m <1m <1m <1m
cetaceans | 7g 153 dB re 1 mPa2s <im 3m 7m 13 m
All groups Behavioural | 160 dB re 1 mPa rms <1m
140 dB re 1 mPa rms <1m
120 dB re 1 mPa rms 7m
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Table 6.17: Distances in metres at which SEL has fallen to PTS and TTS and

behavioural threshold levels for marine mammals exposed to FPSO noise

Exposure duration

Threshold
0.5 hour 2 hour 8 hour 24 hour

LF PTS 199 dB re 1 uPa’s 6m 14 m 60 m 100 m
cetaceans  "rrg 179 dB re 1 uPa’s 140 m 360 m 880 m 1840 m
HF PTS 198 dB re 1 pPa.s <1m <1m <im <1m
cetaceans  "rrg 178 dB re 1 pPa’.s <im <im 3m 6m
VHF PTS 173 dBre 1 pPa’s <im <im 2m 3m
cetaceans  "rrg 153 dB re 1 uPals 5m 1m 40m 80 m
All groups Behavioural | 160 dB re 1 uPa rms 4m

140 dB re 1 pParms 120 m

120 dB re 1 pParms 2200 m

Table 6.18: Distances in metres at which SEL has fallen to PTS and TTS and
behavioural threshold levels for marine mammals exposed to noise from medium-
sized vessels

Exposure duration
0.5 hour

FHG Impact Threshold Ep— Y— pr—
LF PTS 199 dB re 1 pPa’s 2m 4m 10m 40m
cetaceans  "rrg 179 dB re 1 uPa’.s 40m 100 m 240 m 480 m
HF PTS 198 dB re 1 uPaZs <im <im <im <im
cetaceans  ["rg 178 dB re 1 uPa’.s <im <im <Im <Im
VHF PTS 173 dB re 1 uPaZs <im <im <im <im
cetaceans  "rrg 153 dB re 1 pPals <I'm <I'm <I'm <Im
All groups Behavioural | 160 dB re 1 uPa rms 3m

140 dB re 1 uParms 80m

120 dB re 1 pParms 1500 m

Table 6.19: Distances in metres at which SEL has fallen to PTS and TTS and
behavioural threshold levels for marine mammals exposed to noise from large-sized

vessels
FHG Impact Threshold Exposure duration
0.5 hour 2 hour 8 hour 24 hour
LF PTS 199 dB re 1 uPa’s 8m 40m 80 m 140 m
cetaceans | "rg 179 dB re 1 uPa’.s 220 m 540 m 1340 m 2760 m
HF PTS 198 dB re 1 pPas <1m <1m <1m <1m
cetaceans  "rrg 178 dB re 1 pPals <I'm <I'm <I'm <Im
VHF PTS 173 dB re 1 pPas <1m <im <1m <1m
cetaceans  ["y1g 153 dB re 1 uPals <Im <Im 3m 5m
All groups Behavioural | 160 dB re 1 pPa rms 15m
140 dB re 1 uParms 420 m
120 dB re 1 uParms 8740 m
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The acoustic impact modelling shows that drilling noise is likely to be the most benign of
all the activities considered. The results show that the PTS impact criterion is not met,
even for a continual exposure of 24 hours (see Table 6.16). The TTS impact criterion is
not met for LF cetaceans (critical habitat triggering humpback whale) or HF cetaceans
(critical habitat triggering Atlantic humpback dolphin) over a 0.5 hour exposure duration.

In terms of FPSO noise, the PTS impact criterion for LF cetaceans (critical habitat
triggering humpback whale) is 6 m, and The TTS impact criterion is met at a distance of
140 m for the 0.5 hour exposure duration considered. For HF cetaceans (critical habitat
triggering Atlantic humpback dolphin) the PTS and TTS criteria are not met within a 0.5
hour exposure duration.

For medium sized vessels, the PTS impact criterion is met at 2 m when LF cetaceans
(critical habitat triggering humpback whale) receive a 0.5-hour exposure duration, while
the TTS impact criterion is met at a distance of 40 m. When exposed to noise from
medium-sized vessels, neither the PTS nor TTS impact criteria are met for HF cetaceans
(critical habitat triggering Atlantic humpback dolphin).

Large sized vessels are likely to generate higher noise levels but, given the generally low
frequency content of the noise, these are not likely to impact HF cetaceans (critical habitat
triggering Atlantic humpback dolphin). By contrast, for a 0.5-hour exposure duration, the
PTS impact criterion on an LF cetacean (critical habitat triggering Atlantic humpback
dolphin) is 8 m, while the TTS impact criterion is 220 m.

Behavioural impacts

Behavioural impacts were defined using the Level B Harassment?® criterion as given by
the US National Marine Fisheries Service (NMFS) for exposure to continuous-type noise
of 120 dB re 1 yPa (rms). NMFS regards a Level B Harassment as a response that
occurs “to a point where such behavioural patterns are abandoned or significantly
altered.”

It is subject to interpretation as to how long a given behaviour (e.g., foraging) should be
interrupted before meeting the definition of being “abandoned’. Similarly, the term
“significantly altered” could be interpreted in a statistically significant sense or in a
biologically significant sense. Despite this, and for the purpose of the current study, a
threshold level of 120 dB re 1 uPa (rms) is proposed as representing a noise which results
in the onset of a strong behavioural reaction in marine mammals when exposed to
continuous-type noise. Additional thresholds at 140 dB re 1 uPa (rms) and 160 dB re 1
uPa (rms) are included for comparison.

Behavioural impacts are quantified in terms of SPL rms metrics and are independent of
exposure-duration. For continuous noise, the NMFS Level B Harassment is set at a
threshold value of 120 dB re 1 mPa rms and this is applied to all FHG regardless of
audiological sensitivity.

28 |Level B Harassment is defined as having the potential to disturb a marine mammal or marine mammal stock in
the wild by causing disruption of behavioural patterns, including, but not limited to, migration, breathing,
nursing, breeding, feeding, or sheltering but which does not have the potential to injure a marine mammal or
marine mammal stock in the wild.
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When exposed to drilling noise, the Level B Harassment threshold extends to a maximum
distance of 7 m. The distance increases to 2200 m when exposed to FPSO noise. The
noise from medium-sized and large-sized vessels results in the threshold extending to
distances of 1500 m and 8740 m respectively (see Tables 6.16 — 6.19).

Research indicates that marine mammals can react differently to the introduction of
additional noise into the marine environment. Reactions may vary depending on sound
source level, propagation conditions and ambient noise, in addition to species, age, sex,
habitat, individual variation, and previous habituation to noise (Richardson et al., 1995).
It should also be noted that marine mammals react differently to stationary noise,
compared to sudden bursts of noise and noises that appear to be coming towards them.
Studies suggest that most cetaceans will alter their course or display avoidance reactions
to a noise that appears to be moving directly towards them. Stationary noises, such as
drilling noises, outwith an immediate zone of discomfort to the animal, seem to have a
lesser effect in disturbing migration patterns and animal feeding, although data and
observations on this matter are limited (Davis et al., 1990).

The impacts of noise pollution on humpback whales have been studied more so than
most other marine species, with impacts being well-established in the literature, although
study sites are concentrated around developed nations (Erbe et al. 2019). There is strong
evidence showing that humpback whales react to noise from ships (idem). Reactions vary
with place and type of vessel, with reactions including avoidance, singing louder, or
ceasing to sing (idem). Whale song appears to be an important part of mating rituals and
so interruptions to the humpback whales’ song could interrupt their breeding success
(idem). Reductions in the success of breeding for humpback whales would be highly
detrimental as the coast of Gabon is typically home to large numbers of breeding
humpback whales between June and October.

The reactions of HF cetaceans (i.e., dolphin species and toothed whales, and in this case
the critical habitat triggering species Atlantic humpback dolphin) to non-pulsed sounds
were much more varied and did not lead to a clear conclusion about received sound
levels coincident with various behavioural responses (Southall et al., 2007). The Atlantic
humpback dolphin’s preferred habitat is water depths of less than 20 m that are close to
the shore (within 13 km of land). This species is therefore highly unlikely to be impacted
by underwater noise from activities in the Ruche EEA. Supply vessel transfers to the
logistics base through the coastal zone (medium vessels) would be the only source of
underwater noise potentially affecting this species from the Project activities.
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Impact assessment of behavioural effects from underwater noise on critical habitat-
triggering marine mammal species

Aspect / Impact

Potential impact magnitude

Receptor

Potential impact

Drilling activities
(rig noise) — direct
impact,
behavioural
effects from
underwater noise

Very low (1)

Extent: Immediate - behavioural
effects limited and only in very close
proximity to jack-up rig -up to 7 m
Duration: Temporary — only for
period of drilling activities

Scale: No discernible effect due to
disruption of behaviour

Frequency: The frequency of the
impact will be continuous but low
level for the duration of the drilling
activities

sensitivity

High (4)
Critical habitat
trigger

(Only applicable
to humpback
whale, Atlantic
humpback dolphin
not anticipated
this far offshore)

significance
Minor (4)

Facility installation
(large
construction
vessels) — direct
impact,
physiological
effects and
behavioural
effects from
underwater noise

Low (2)
Extent: Local / Regional —

physiological effects within 220 m,
behavioural effects up to 9 km

Duration: Temporary —large
construction vessels only present
during facility installation

Scale: Potential disruption of
behaviour or species interactions of
nationally/internationally important
species of conservation concern
(coast of Gabon important
humpback breeding area)

Frequency: The frequency of the
impact will be continuous but
transient as the construction vessels
move along the flowline route

High (4)
Critical habitat
trigger

(Only applicable
to humpback
whale, Atlantic
humpback dolphin
not anticipated
this far offshore)

Moderate (8)

Operation of
FPSO and
support / supply
vessels — direct
impact,
physiological
effects and
behavioural
effects from
underwater noise

Low (2)
Extent: Local - physiological effects

within 140 m, behavioural effects up
to just over 2 km

Duration: Short-term - ongoing
operation, mitigated relatively
rapidly following cessation of
activities

Scale: Potential disruption of
behaviour or species interactions of
nationally/internationally important
species of conservation concern
(coast of Gabon important
humpback breeding area)

Frequency: Operational noise
throughout the Project lifetime

High (4)
Critical habitat
trigger

(FPSO operations
only applicable to
humpback whale,
Atlantic humpback
dolphin not
anticipated this far
offshore. Support /
supply vessel
transfers
applicable to
humpback whale
and Atlantic
humpback
dolphin)

Moderate (8)
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6.4.2.3

Mitigation Measures

Mitigation measures listed in Section 6.4.1.3 (applicable to noise impacts on fish) are also
applicable to cetaceans. In addition:

e Project vessels will follow the BWE Vessel Code of Conduct (see Biodiversity
Action and Management Plan (Appendix 11A — Appendix A)). This Code of
Conduct includes provision for Marine Mammal Observers (MMOs) onboard the
construction vessels during facility installation (Hibiscus Alpha Ol and flowline to
FPSO) in order to record wildlife sightings and any interactions between the
installation activities and marine mammals / turtles.

Residual Impacts

With the implementation of the above mitigation measures the residual impacts are as
considered to be as follows:

Residual impact assessment of physical injury from underwater noise on critical
habitat-triggering marine mammal species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Drilling activities (rig noise) — Minor (4) Minor (4)
behavioural effects from
underwater noise

Facility installation (large Moderate (8) Minor (4)
construction vessels) —
physiological effects and
behavioural effects from
underwater noise

Operation of FPSO and support | Moderate (8) Minor (4)
/ supply vessels - physiological
effects and behavioural effects
from underwater noise

Impacts of Unplanned / Accidental Events
Potential impacts

Accidental event scenarios that may have the potential for an impact on critical habitat
cetacean species include:

e Project vessel collision with marine fauna
e introduction of alien invasive species
e accidental release of hydrocarbons.

Project vessel collision with marine fauna

Collisions of vessels with whales and dolphins are increasingly recognised as an
international conservation issue. The most commonly identified casualties are larger
whales, and the more serious incidents occur with very large vessels and those going at
speeds of 14 knots or more (Sea Watch Foundation, 2009). However, signs of direct
injury to bottlenose dolphins from vessel strikes (i.e., propeller wounds) have been
recorded by several studies and are often associated with collisions with high-speed
leisure craft.

Ship strikes have been recorded as causing injury and fatality to humpback whales, but
data on the issue are limited (IUCN, 2021). Laist el al. (2001) reported that direct mortality
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of humpback whales from vessel strikes is low. Rosenbaum et al. (2014) studied the long-
range movement of humpback whales in the South Atlantic Ocean. Satellite monitoring
of tagged whales showed a high degree of range overlap with anthropogenic activities
(offshore oil and gas development) in the EEZ of Gabon (see Figure 10.9) with large
numbers migrating along the coast and congregating along the continental shelf to breed.
Significant number of humpback whales (and calves) could therefore be present in the
Ruche EEA and along the transfer routes to the logistics base, particularly between June
and October, increasing the risk of collision.

Which animal-related factors affect the risk of collision is not well-understood. One
important factor is the amount of time a species spends at or near the surface. Lactating
female humpback whales in Exmouth Gulf (Australia) spent 53% of their time within 3 m
of the surface (Bejder et al., 2019). Animals at or near the surface are at risk of collision
because they are within reach of a vessels' hull and propeller (Schoeman et al, 2020).

It should be noted that the area around Port Gentil headland (on the supply vessel transfer
route to the logistics base) is particularly important for mothers and calves, with large
numbers congregating in the area and using the sand banks in this area to protect young
from predation. Peak number of mothers and calves are usually observed in October
(pers. comm Tim Collins, 2022).

Vessel collisions have also been known to cause fatalities in humpback dolphin
populations (Jefferson and Curry, 2015) and are considered a threat to the conservation
status of this species (Collins 2015; IUCN 2021). However, as these species are smaller
and more mobile the collision risk is considered lower. It should also be noted that the
Atlantic humpback dolphin is typically found only in water depths of up to 20 m very close
to the shore.

Introduction of alien invasive species

Alien species can become invasive in a new environment and out-compete native species
(FFI, 2017). This can have a knock-on effect, leading to disturbances in the ecological
balance, such as reducing the amount of available prey for predatory species. Whilst AIS
are not listed as a specific threat to the critical habitat triggering cetacean species
identified, the potential impacts of AIS on higher trophic levels of the food chain are well
documented.

When Mnemiopsis was introduced into the Caspian Sea, reportedly via the ballast water
of large commercial vessels, ecosystem effects were faster and stronger than in the Black
Sea (see Section 6.4.1.5). In 2001, repercussions were felt at all levels, including that of
the top predator the Caspian seal, due to the significant impact on fisheries (IPIECA,
2010).

Accidental release of hydrocarbons

Project-specific hydrocarbon spill / release scenarios and the results of spill dispersion
modelling are presented in Section 6.4.1.5.

Hydrocarbons may affect marine mammals through various pathways: direct contact,
inhalation of volatile components, and ingestion (directly or indirectly through the
consumption of fouled prey species) (Geraci and St. Aubin, 1987; Loughlin et al., 1996).
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Cetacean skin is highly impermeable and not seriously irritated by brief exposure to
hydrocarbons, therefore direct contact is not likely to produce a significant impact. Whales
and dolphins apparently can detect slicks on the sea surface but do not always avoid
them; therefore, they may be vulnerable to inhalation of hydrocarbon vapours, particularly
those components that are readily evaporated. Ingestion of the lighter hydrocarbon
fractions found in diesel fuel can be toxic to marine mammals. Ingested diesel fuel can
remain within the gastrointestinal tract and be absorbed into the bloodstream and, thus,
irritate and/or destroy epithelial cells in the stomach and intestines. Certain constituents
of diesel fuel (i.e., aromatic hydrocarbons, polycyclic aromatic hydrocarbons) include
some well-known carcinogens. These substances, however, do not show significant
biomagnification in food chains and are readily metabolised by many organisms.
Released hydrocarbons may also foul the baleen fibres of mysticete whales (such as
humpback whale), thereby impairing food-gathering efficiency or result in the ingestion of
hydrocarbons.

The magnitude and significance of these adverse impacts to critical habitat triggering
marine mammals would be dependent on the composition and volume of the
hydrocarbons released, the wind and weather conditions at the time of the incident, and
whether the spill event coincides with key breeding / calving periods.

A large accidental release of hydrocarbons, particularly one that extends into sensitive
habitats for these marine mammals (i.e. Mayumba National Park and coastal areas) and
during a sensitive time of year for these species (i.e. the calving period of the Atlantic
humpback dolphin of March / April and the humpback whale of July / August and for
several months after while juveniles mature) may potentially have a significant impact on
the population viability and longevity of these species at the regional and global scale.

Impact assessment of unplanned accidental events on critical habitat-triggering
marine mammal species

Aspect / Impact Receptor Potential

Potential impact magnitude sensi’:ivit impact

y significance

Project vessel Low (2) High (4) Moderate (8)
coII|§|or1fW|th Extent: Local Critical habitat
marine fauna - Duration: Short-term trigger
direct impact,
injury / mortality Scale: Potential disruption of behaviour | (humpback

or species interactions of whale

nationally/internationally important considered most

species of conservation concern but sensitive)

effects confined to minor disturbance of
current generation

Frequency: Unplanned / accidental

event
Likelihood: Unlikely
Introduction of Medium (3) High (4) Major (12)
AIS — td"eCt Extent: Potential for regional impacts Critical habitat
impact on prey . . trigger
species, indirect Duration: Medium to long term g9
impact on marine | Scale: Activity or event disturbing a
mammals sufficient portion of a population of a

species to cause a change in
abundance, distribution or size of
genetic pool such that natural
recruitment would not return the
population to former levels within
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Aspect / Impact

Potential impact magnitude

several generations. Restoration may
require substantial intervention.

Frequency: Unplanned / accidental
event

Likelihood: Unlikely

Receptor
sensitivity

Potential
impact
significance

Accidental spill,
small scale
bunkering spill —
direct impacts of
hydrocarbon
contamination

Low (2)

Extent: Local - considered that slick
would be limited to within 3 km from site
Duration: Short-term — impact likely to
be mitigated through natural processes
(evaporation, dispersion, dissolution)
Scale: Spill or accidental event leading
to immediate area or localised damage
to water resources

Frequency: Unplanned / accidental
event

Likelihood: Possible

High (4)
Critical habitat
trigger

Moderate (8)

Accidental spill,
large scale
release of
hydrocarbons
(well blowout /
FPSO collision) —
direct impacts of
hydrocarbon
contamination

High (3/4)
Extent: International / transboundary
Duration: Long-term

Scale: Environmental incident with
potential for extensive ecological
damage typically requiring mobilisation
of in-country or international response
resources

Frequency: Unplanned / accidental
event

Likelihood: Very unlikely

High (4)
Critical habitat
trigger

Major (12/16)

Mitigation Measures

Mitigation measures with respect to collision with marine mammals are as follows:

e Project vessels will follow the BWE Vessel Code of Conduct (see Biodiversity
Action and Management Plan (Appendix 11A — Appendix A)). This Code of
Conduct also includes provision for MMOs onboard the Project supply vessels
during key periods of the year.

o BWE will work with local agencies and environmental groups to improve their
understanding of the populations of Atlantic humpback dolphins and humpback
whales in the AOI (see Section 4.6.3 of Biodiversity Action and Management Plan
(Appendix 11A).

e Any collision with a marine mammal or turtle must be reported to the Agence
Nationale des Parcs Nationaux (ANPN) - National Agency of National Parks.

Mitigation measures for reducing the likelihood of the introduction of invasive species are
listed in Section 6.4.1.5.

Mitigation measures with respect to accidental releases of hydrocarbons are listed in
Section 6.4.1.5.
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6.4.3

6.4.3.1

Residual Impacts

With the implementation of the above mitigation measures, the likelihood of marine
mammal collision is reduced from unlikely, to extremely unlikely. This is considered to
reduce the residual impact significance to minor (4).

With the implementation of the above mitigation measures, and the development of a
Project-specific Alien Invasive Species Management Plan (Appendix 11B), the likelihood
of introduction of AIS is substantially reduced from unlikely, to extremely unlikely. This is
considered to reduce the residual impact significance to minor (4).

With the implementation of the above mitigation measures the likelihood of a spill event
is also reduced from possible to unlikely for small-scale spills, e.g., bunkering, and from
very unlikely to extremely unlikely for a major spill event. This is considered to reduce the
residual impact significance to minor (4) and moderate (8), respectively.

Residual impact assessment of unplanned accidental events on critical habitat-
triggering marine mammal species

Aspect / Impact

Residual impact significance

Significance (pre-mitigation) (post-mitigation)

Project vessel collision with Moderate (8) Minor (4)
marine fauna — injury / mortality

impacts

Introduction of AlS — reduction Major (12) Minor (4)

in prey species

Accidental spill, small scale Moderate (8) Minor (4)
bunkering spill — impacts of
hydrocarbon contamination

Accidental spill, large scale Maijor (12/16) Moderate (8)
release of hydrocarbons (well
blowout / FPSO collision) —
impacts of hydrocarbon
contamination

Critical Habitat Qualifying Turtles

Sensitivity Summary

Section 6.3.5 identifies one species of marine turtle (leatherback) that triggers critical
habitat along with the seascapes in which it is found and the criteria it triggers.

Gabon has been described as having the largest leatherback population in the world (Witt
et al. 2009). The Mayumba marine and coastal EBSA is recognised as one of the most
important sites globally for leatherback turtle nesting (UNEP-CBD, 2015a), with at least
500 females laying eggs within the National Park each year. Two major nesting beaches
have been identified and turtles can be tracked crossing the Atlantic from South America
to nest here (Billes et al. 2006; SWOT 2021). The egg-laying season lasts from October
through until April with a peak from December to January (see Figure 6.4). Female turtles
will come ashore to deposit eggs about 3 or 4 times in a season and will spend the time
between beach visits around 20 km out to shore. Monitoring conducted from the drilling
rig in the Ruche EEA between 25 November and 4 December recorded one leatherback
turtle during this period (Terrocea, 2019).
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The sensitivity of this species is considered to be high (4), as it triggers critical habitat as
per IFC PS6.

Movember December lanuary February March Apr

Figure 6.4: Monthly counts of leatherback turtles November 2018 — April 2019
beaches of Mayumba

Source: Terrocea, 2019

6.4.3.2 Impacts from Underwater Noise

Potential Impacts

A description of the underwater noise sources associated with the Ruche EEA field
development programme is provided in Section 6.4.1.3.

In order to determine impacts to marine fauna from underwater noise generated by the
above sources, acoustic propagation modelling has been carried out in order to
determine the potential distances from each noise source at which noise decreases to
below thresholds for injury, hearing and behavioural impacts (the full study is provided in
Appendix 6A).

Physiological impacts

Sea turtles appear to hear best between 200 and 750 Hz and do not respond well to
sounds above 1,000 Hz. As an example, tests to determine the hearing capabilities of
adult green turtles concluded that their hearing range was best between 200 - 500 Hz.
The opening into a sea turtle’s ear is covered by thick skin, known as the cutaneous plate,
which is a ring of scales that are similar but smaller than those on the rest of the head.
Below this skin is a fatty (subcutaneous) layer. The thick skin and a fatty layer make it
difficult for the turtle to hear well in air but provide good tissue conduction for underwater
sound to the middle ear and subsequently on to the inner ear.
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Due to the general lack of appropriate threshold level data representing physiological
damage in sea turtle FHGs, it is not possible to determine suitable distances over which
each impact criterion may be met.

Behavioural impacts

With regards to behavioural responses in sea turtles exposed to continuous type noise,
an extensive literature search has revealed that no data are available. Finneran and
Jenkins (2012) reviewed a number of studies reporting the responses of caged sea turtles
when exposed to impulsive-type noises. They report that behavioural responses first
become evident at received sound levels of 166 dB re 1 uPa (rms). When sound levels
are increased to lie in the range 175-179 dB re 1 uPa (rms), the reactions are more erratic
and avoidance behaviour becomes apparent. Given the lack of data on behavioural
responses following exposure to continuous-type noise a threshold of 175 dB re 1 uPa
(rms) is used to represent the onset of avoidance behaviour in sea turtles for the current
study.

Due to the relative audiological insensitivity of sea turtles, behavioural impact criteria are
generally met at short distances from each of the noise sources considered, see Table
6.20.

Table 6.20: Distances in metres at which SPL has fallen to recoverable Injury and TTS
threshold levels for sea turtles exposed to each noise source

Functional Impact Threshold Noise source

hearing Drilling FPSO Vessel Vessel

group Medium  Large

Sea turtles Behavioural | 175 dB re 1 <1im <1im <1im 2m
pPa rms

Behavioural responses to vessels have been observed but are difficult to attribute
exclusively to noise rather than to visual or other cues (Weir, 2007). Loggerhead and
Olive Ridley turtles have been shown to avoid areas with sudden noise or high levels of
background noise (Peng et al. 2015). Recent studies have shown that marine turtles may
wait on the seabed for vessels to pass (Tyson et al. 2017). It is assumed that behavioural
changes, if they were to occur, would be limited to evasive manoeuvres such as diving,
changes in swimming direction, or changes in swimming speed to distance themselves
from vessels.

It should be noted that there is also the potential for nesting turtles to be disturbed by
airborne noise from helicopter transfers to the Ruche EEA. However, it is considered
highly unlikely that the helicopter route from the facilities in the Ruche EEA to the heliport
in Port Gentil will pass over the beaches of Mayumba. This impact is therefore scoped
out.
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Impact assessment of behavioural effects from underwater noise on critical habitat-

triggering turtle species

Aspect / Impact

Potential impact

magnitude

Receptor
sensitivity

Potential impact
significance

support / supply vessels
— direct impact,
behavioural effects from
underwater noise

Extent: Immediate, within
1 m of noise source

Duration: Short-term -
ongoing operation,
mitigated relatively
rapidly following
cessation of activities
Scale: No discernible
effect due to disruption of
behaviour

Frequency: The
frequency of the impact
will be continuous but low
level for the duration of
these activities

Critical habitat
trigger

Drilling activities (rig Very low (1) High (4) Minor (4)
noise) and facility Extent: Immediate, within | Critical habitat
installation (large 2 m of noise source trigger
construction vessels) — ..
direct impact, Duration: T_emporar.y.—
behavioural effects from only for period of drilling /
underwater noise installation activities
Scale: No discernible
effect due to disruption of
behaviour
Frequency: The
frequency of the impact
will be continuous but low
level for the duration of
these activities
Operation of FPSO and | Very low (1) High (4) Minor (4)

Mitigation Measures

Mitigation measures listed in Section 6.4.1.3 and 6.4.2.2 (applicable to noise impacts on
fish and marine mammals) are also applicable to turtles.

Residual Impacts

The residual impact significance scores provided below are the same as the pre-
mitigation impact scores. Although the impact magnitude is anticipated to be very low
(particularly taking into consideration the mitigation above) residual impacts are minor
due to the high receptor sensitivity.
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Residual impact assessment of physical injury from underwater noise on critical
habitat-triggering turtle species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Drilling activities (rig noise) and Minor (4) Minor (4)
facility installation (large
construction vessels) —
behavioural effects from
underwater noise

Operation of FPSO and support | Minor (4) Minor (4)
/ supply vessels - behavioural
effects from underwater noise

6.4.3.3 Impacts from light spill (from lighting and flaring)

Potential impacts

Light at sea can affect zooplankton, fish, turtles and migrating birds. Of these one of the
most important is the effect on turtle hatchlings that have headed to sea away from the
coast. It is well-established that artificial lights can interfere with the in-water dispersal of
hatchlings (Witherington & Bjorndal, 1991).

The hatchlings of all turtles may respond to light at sea which may impact on their survival.
At sea, hatchlings have been reported swimming around lights on boats and in laboratory
studies lights have attracted swimming hatchlings (e.g., Salmon & Wyneken, 1990).
Passive tracking of hatchlings at sea have also demonstrated that hatchlings are
attracted to lights at sea and spend longer in the nearshore environment when lights are
present (Thums et al, 2016; Wilson et al., 2018). This attraction can divert hatchlings from
their usual dispersal pathway, causing them to linger around a light source, or become
trapped in the light spill (Wilson et al, 2018). Hatchlings actively swim against currents to
reach light, which is likely to reduce survival either from exhaustion and/or predation. An
additional problem is that light sources are associated with structures that also attract fish
(such as jetties), as there will be increased predation (Wilson et al, 2019).

Impact assessment of flaring on critical habitat-triggering turtle species

Aspect / Impact o : Receptor Potential impact
Potential impact magnitude sensitivity significance

Light spill from Low (2) High (4) Moderate (8)

facilities (from Extent: Immediate, within project | Critical habitat

lighting and flaring) footprint trigger

— direct impact,

attraction of turtles Duration: Ongoing throughout

operations

Scale: Potential disruption of
behaviour or species
interactions of
nationally/internationally
important species of
conservation concern but effects
confined to minor disturbance of
current generation

Frequency: The frequency of the
impact will be continuous but
low level
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6.4.3.4

Mitigation Measures
Mitigation measures relating to light spill include the following:

e Area and work lighting will be limited to the amount and intensity necessary to
maintain worker safety. Directional lighting will be used to minimise light spill onto
the sea, and motion-sensitive lighting used where there isn’t the requirement for
permanent lighting.

e In terms of flaring, gas flow rates will be reduced as far as practicable; any
maintenance activities requiring flaring will be scheduled outside of turtle
hatchling season; and the flame will be shielded behind a containment structure.

e Seasonal monitoring of potential light attraction effects on turtle hatchlings and
other marine life will be conducted and mitigation measures adjusted accordingly.
Residual Impacts

With the implementation of the above mitigation measures the residual impacts are as
considered to be as follows:

Residual impact assessment of flaring on critical habitat-triggering turtle species

Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Light spill from facilities (from Moderate (8) Minor (4)
lighting and flaring) — attraction
of turtles

Unplanned / accidental impacts

Potential impacts

Accidental event scenarios that may have the potential for an impact on critical habitat
triggering turtle species include:

e Project vessel collision with turtles
e introduction of alien invasive species
e accidental release of hydrocarbons.

Project vessel collision with turtles

All species of sea turtle are vulnerable to vessel strike as they surface to breathe, bask
near the surface, or forage in shallow areas or on prey near the sea surface. Adult sea
turtles appear to be at increased risk during breeding and nesting season.

Turtles are less mobile than cetaceans and cannot move out of the path of the vessels
as easily as cetaceans, however, anecdotal evidence suggests that when ships are
travelling at speed, turtles may be carried away from the ship by the bow wave of the
vessel, preventing collision.

Hazel et al. (2007) conducted a field experiment to evaluate behavioural responses of
green turtles Chelonia mydas to a research vessel approaching at slow, moderate or fast
speed (4, 11 and 19 km/hour, respectively). Data were recorded for 1,890 encounters
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with turtles sighted within 10 m of the research vessel's track. The proportion of turtles
that fled to avoid the vessel decreased significantly as vessel speed increased, and
turtles that fled from moderate and fast approaches did so at significantly shorter
distances from the vessel than turtles that fled from slow approaches. The results implied
that vessel operators cannot rely on turtles to actively avoid being struck by the vessel if
it exceeds 4 km/hour.

As stated earlier, the coastline in the vicinity of Mayumba has global significance for
leatherback turtle nesting. The egg-laying season lasts from October through until April
and females come ashore to deposit eggs about 3 or 4 times in a season (approximately
12-14 days apart). They spend the time between beach visits feeding around 20 km out
to shore. As the Ruche EEA is located 50 km offshore, interactions between Project
vessels and the turtle breeding congregations are anticipated to be limited. The highest
number of individuals migrating through the Ruche EEA are anticipated in November and
February (at the beginning and end of the peak in egg-laying).

It is expected that an accidental vessel strike would only impact one to a few individuals
of turtle and as such would be unlikely to adversely impact the population viability and
longevity of these species at the regional and global scales.

Introduction of alien invasive species

As stated earlier, alien species can become invasive in a new environment and out-
compete native species (FFI, 2017). This can have a knock-on effect, leading to
disturbances in the ecological balance, such as reducing the amount of available prey for
predatory species. Whilst AIS are not listed as a specific threat to the critical habitat
triggering turtle species identified, the potential impacts of AIS on higher trophic levels of
the food chain are well documented.

Accidental release of hydrocarbons

Project-specific hydrocarbon spill / release scenarios and the results of spill dispersion
modelling are presented in Section 6.4.1.5.

As with marine mammals, hydrocarbons in the marine environment may affect sea turtles
through direct contact, inhalation of volatile components, and ingestion. Several aspects
of sea turtle biology and behaviour place them at risk, including lack of avoidance
behaviour, indiscriminate feeding in convergence zones and inhalation of large volumes
of air before dives (Milton et al., 2003). Studies have shown that direct exposure of
sensitive tissues (e.g., eyes, nostrils, other mucous membranes) to diesel fuel or volatile
hydrocarbons may produce irritation and inflammation. Hydrocarbons can also adhere to
turtle skin or shells. Hatchling and juvenile turtles feed opportunistically at or near the
surface in oceanic waters and are especially sensitive to released hydrocarbons.

Turtles are very vulnerable at beach nesting sites during the breeding season. If these
sites are oiled it can lead to contamination of adult turtles, eggs and newly hatched
juveniles.

Breeding female turtles bury their eggs above the high-water mark. Thus, the nests
should be beyond the reach of spilled oil unless a spill coincides with a severe storm. The
most critical period in which a spill could occur is when the hatchlings emerge, thereby
interfering with their seaward migration. It is probable, although not specifically proven,
that the presence of an oil slick will disorientate the hatchlings, which would lengthen their
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exposure to predators on the beaches and/or interfere with their swimming abilities.
Hatchling survival is not high in any case (Bjorndal, 1982) and increased mortalities,
attributable to oil spills, could be reflected in the overall population. Should a spill coincide
with the emergence of hatchlings the impact on regional populations could therefore be
severe and have a long-term effect.

Large numbers of adult females will be within Gabon’s coastal waters between October
and April (with peak egg laying in December and January). The eggs incubate for about
60 days therefore hatchlings will be present between December to June, with peak
numbers February to May. These are periods of key sensitivity with respect to large-scale
hydrocarbon releases.

Impact assessment of accidental events on critical habitat-triggering turtle species

Aspect / Impact

Project vessel
collision with
marine fauna —
direct impact,

Potential impact magnitude

Low (2)
Extent: Local
Duration: Short-term

Receptor
sensitivity

High (4)
Critical habitat
trigger

Potential
impact
significance

Moderate (8)

injury / mortality Scale: Potential disruption of behaviour (particularly
impacts or species interactions of sensitive
nationally/internationally important during
species of conservation concern but breeding and
effects confined to minor disturbance of nesting
current generation season)
Frequency: Unplanned / accidental event
Likelihood: Unlikely
Introduction of Low (3) High (4) Major (12)

AIS — direct
impact on prey
species, indirect
impact on turtles

Extent: Potential for regional impacts
Duration: Medium to long term

Scale: Activity or event disturbing a
sufficient portion of a population of a
species to cause a change in abundance,
distribution or size of genetic pool such
that natural recruitment would not return
the population to former levels within
several generations. Restoration may
require substantial intervention.

Frequency: Unplanned / accidental event
Likelihood: Unlikely

Critical habitat
trigger

Accidental spill,
small scale
bunkering spill —
direct impacts of
hydrocarbon
contamination

Medium (2)
Extent: Local - considered that slick
would be limited to within 3 km from site

Duration: Short-term — impact likely to be
mitigated through natural processes
(evaporation, dispersion, dissolution)
Scale: Spill or accidental event leading to
immediate area or localised damage to
water resources

Frequency: Unplanned / accidental event

Likelihood: Possible

High (4)
Critical habitat
trigger

Moderate (8)
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Aspect / Impact

Accidental spill,
large scale
release of
hydrocarbons
(well blowout /
FPSO collision) —

Potential impact magnitude

High (3/4)
Extent: International / transboundary
Duration: Long-term

Scale: Environmental incident with
potential for extensive ecological damage

Receptor
sensitivity

High (4)
Critical habitat
trigger

(turtle nesting
beaches and

Potential
impact
significance

Major (12/16)

direct impacts of | typically requiring mobilisation of in- hatchlings

hydrocarbon country or international response considered

contamination resources extre.n.”nely
sensitive)

Frequency: Unplanned / accidental event
Likelihood: Very unlikely

Mitigation Measures

Mitigation measures relating to these unplanned / accidental impacts are listed in Section
6.4.2.3.

Residual Impacts

With the implementation of the above mitigation measures, and the development of a
Project-specific Alien Invasive Species Management Plan (Appendix 11B), the likelihood
of introduction of AIS is substantially reduced from unlikely, to extremely unlikely. This is
considered to reduce the residual impact significance to minor (4).

With the implementation of the above mitigation measures the likelihood of a spill event
is also reduced from possible to unlikely for small-scale spills, e.g., bunkering, and from
very unlikely to extremely unlikely for a major spill event. This is considered to reduce the
residual impact significance to minor (4) and moderate (8), respectively.

Residual impact assessment of unplanned accidental events on critical habitat-
triggering turtle species

Aspect / Impact

Significance (pre-mitigation)

Residual impact significance
(post-mitigation)

bunkering spill — impacts of
hydrocarbon contamination

Project vessel collision with Moderate (8) Minor (4)
marine fauna — injury / mortality

impacts

Introduction of AlS — reduction Major (12) Minor (4)
in prey species

Accidental spill, small scale Moderate (8) Minor (4)

Accidental spill, large scale
release of hydrocarbons (FPSO
collision / well blowout) —
impacts of hydrocarbon
contamination

Major (12/16)

Moderate (8)
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6.4.4

6.4.4.1

6.4.4.2

Highly Threatened and/or Unique Ecosystems

Sensitivity Summary

The marine biodiversity importance of the waters of southern Gabon is reflected in the
designation of three Ecologically or Biologically Significant Marine Areas (EBSAs) which
overlap with, or are in close proximity to, the primary AOI and are considered to trigger
critical habitat. Their characteristics are summarised as follows (Secretariat of the
Convention on Biological Diversity (2020)):

e Mayumba Marine and Coastal EBSA: this site is recognised as one of the most
important sites globally for leatherback turtle nesting with nearly 30,000 turtles
visiting its beaches each year. Mayumba is also on the migratory pathway for
baleen whale species.

e Northwest Continental Shelf EBSA (Republic of Congo): area of high productivity
due to the influx of nutrients from the Congo River. Area supports a number of
deep-water shrimp - Parapenaeus longirostris, Aristeus varidens and
Plessiopenaeus edwardsia (UNEP-CBD, 2015b).

e Equatorial Tuna Production Area EBSA (spans half the width of the Atlantic
Ocean at the equator, largest EBSA on record): supports the partial or complete
lifecycle of migratory aquatic species such yellowfin tuna, bigeye tuna, albacore
tuna, frigate tuna, sailfish and swordfish, among others (UNEP-CBD, 2015c).

Potential Impacts

Impacts on the species that these EBSAs have been designated for could have impacts
on the EBSA as a whole.

Mayumba Marine and Coastal EBSA is designated for its nesting leatherback turtles and
baleen whales. Impacts of routine / planned activities and unplanned / accidental events
on these critical habitat-triggering turtle and cetacean species has already been
presented in Sections 6.4.2 — 6.4.3.

Residual impacts from routine / planned activities on these species have been scored as
minor, therefore impacts on the EBSA are also anticipated to be minor.

In terms of unplanned / accidental events, the only scenario with moderate residual
impacts is a large-scale hydrocarbon spill.

Oil spill modelling of a large-scale release of hydrocarbons indicates that large tracts of
the Gabonese coastline could be impacted, including the shoreline within the Mayumba
Marine and Coastal EBSA and the coastal and offshore waters. Due to the high sensitivity
of the critical habitat triggering species within the Mayumba Marine and Coastal EBSA
residual impacts of this kind of accidental event scenario have been scored as moderate,
however, it should be noted that the likelihood of such an event is extremely unlikely due
to the controls in place. In addition, BWE has an Qil Spill Contingency Plan in place
outlining immediate response measures to limit environmental impacts. BWE will work
with local agencies and environmental groups to identify marine coastal areas sensitive
to spills and develop strategies to protect these areas. In line with this work, more detailed
mitigation measures to address impacts of oil on critical habitat triggering species will be
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developed (additional information provided in Section 4.5 of the Biodiversity Action and
Management Plan (Appendix 11A)).

The Northwest Continental Shelf EBSA is designated for its high productivity and deep-
water prawn species. It is in Congolese waters, relatively remote from activities in the
Ruche EEA, therefore impacts from routine / planned activities are not anticipated. In
addition, the deep-water shrimp species would not be anticipated to be significantly
impacted by a surface slick of hydrocarbons resulting from this kind of unplanned /
accidental event scenario.

The Equatorial Production Area EBSA is designated for supporting the life cycle of tuna
species and other large predatory fish. The impacts of the Ruche EEA field development
on critical habitat triggering fish species have been discussed in Section 6.4.1, which can
be extrapolated to other species of fish. Residual impacts on fish have been scored as
minor (with the exception of produced water discharge which has been scored as
moderate), therefore impacts on the EBSA are also anticipated to be largely minor. In
terms of unplanned / accidental events two scenarios had moderate residual impacts on
fish species, namely introduction of AIS and a large-scale hydrocarbon spill, however as
stated earlier, it should be noted that the likelihood of such an event is extremely unlikely.
In addition, impacts from the Project are anticipated to be insignificant in comparison to
the impacts from the commercial exploitation of tuna and other large predatory species
throughout the EBSA.

Scoring of pre and post mitigation impacts has not been undertaken for the ecosystem
as impact scoring is covered in detail within the species sections above. The collective
impacts described above are not considered to affect the integrity or ecological
functioning of the EBSAs and as such only minor residual impacts are likely (with the
exception of a large-scale accidental hydrocarbon release the residual impact scoring
has been assigned a moderate scoring).

6.4.5 Protected and Designated Areas

6.4.5.1 Sensitivity Summary
The primary AQI is adjacent to one legally protected area that is considered to trigger
critical habitat, namely Mayumba National Park (NP). Its marine portions have been
designated to protect nesting leatherback turtles and migratory whales.

6.4.5.2 Potential Impacts
Potential impacts on Mayumba National Park from the Ruche EEA field development are
anticipated to be similar in extent to those on the Mayumba Marine and Coastal EBSA
(see Section 6.4.4).
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6.5 Conclusions

Critical habitats are areas of high biodiversity value and are key sensitivities for the
Project. This CHA identified 14 critical habitat-qualifying species and three ecosystems,
with both seascapes (shallow and deep) qualifying as critical habitat. Several of these
features were identified as triggering critical habitat on a precautionary basis due to the
paucity of existing data and in alignment with best practice. A summary of these critical
habitat-qualifying features is presented in Table 6.7.

The critical habitat impact assessment determined the impacts arising from Project-
related activities on these critical habitat-qualifying features. Measures will be
implemented by the Project to avoid, minimise or mitigate impacts to the extent
practicable. Diligent application of these measures is expected to significantly decrease
the potential for residual impacts. The most significant potential Project-related risk to
these key sensitivities is a large-scale accidental release of hydrocarbons (e.g., from a
well blowout, or collision with the FPSO). However, it is important to acknowledge that
the likelihood of this type of accidental event scenario is deemed to be extremely unlikely
given the mitigation measures in place.

The assessment also identified that with the diligent application of key avoidance,
mitigation measures and spill contingency plans, Project-related direct and indirect
impacts will not threaten the longevity and viability of the biodiversity features at the global
scale for which the critical habitat was designated. In line with Guidance Note 6 a
Biodiversity Action and Management Plan (BAMP) has been developed, due to the
Project being located within critical habitat. The BAMP:

e sets out management measures to mitigate adverse impacts during drilling,
facility installation and operation

e outline actions required to minimise risks to biodiversity

o describes biodiversity offsets — measures to achieve no net loss or a net gain of
biodiversity

e describes the ecological monitoring and reporting commitments

o define roles and responsibilities.

Table 6.21: Summary of impact assessment results

Aspect / Impact

Residual impact significance

Significance (pre-mitigation) (post-mitigation)

Impacts on critical habitat triggering fish species

Installation of facilities and physical presence

Installation of facilities — Minor (4) Minor (4)
disturbance of demersal
spawning sites

Physical presence of the Positive (0) Positive (0)
facilities — reduction in fishing
pressure due to safety exclusion
zones

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02 81



Aspect / Impact

Significance (pre-mitigation)

Residual impact significance

Light spill from facilities (from
lighting and flaring) — attraction
of fish / predators

Minor (4)

(post-mitigation)

Minor (4)

Underwater noise

Drilling activities (rig noise) —
behavioural effects from
underwater noise

Minor (4)

Minor (4)

Facility installation (large
construction vessels) —
behavioural effects from
underwater noise

Minor / Moderate (4 / 8)

Minor (4)

Operation of FPSO and support
/ supply vessels - behavioural
effects from underwater noise

Minor / Moderate (4 / 8)

Minor (4)

Discharges to marine environment

Cuttings and associated fluids
discharge — turbidity impacts on
adult fish, smothering of benthic
eggs

Moderate (8)

Minor (4)

Produced water discharge —
impacts from elevated
temperature, salinity and
chemicals

Moderate (8)

Minor (4)

Hydrotest water discharge —
impacts from hydrotest
chemicals

Moderate (8)

Minor (4)

Other operational discharges
(drilling rig, vessels, Hibiscus
Alpha Ol and FPSO) — impacts
from turbidity, increased BOD
and chemicals

Minor (4)

Minor (4)

Accidental event scenarios

Introduction of AIS —
competition, alteration of
habitats

Accidental spill, small scale
bunkering spill — impacts of
hydrocarbon contamination on
adult fish and eggs/larvae

Accidental spill, large scale
release of hydrocarbons (well
blowout / FPSO collision) -
impacts of hydrocarbon
contamination on adult fish and
eggs/larvae

Moderate (8)

Impacts on critical habitat triggering marine mammal species

Minor (4)

Minor (4)

Moderate (8)

Underwater noise

Drilling activities (rig noise) —
behavioural effects from
underwater noise

Minor (4)

Minor (4)
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Aspect / Impact Residual impact significance

(post-mitigation)

Significance (pre-mitigation)

Facility installation (large Moderate (8) Minor (4)
construction vessels) —
physiological effects and
behavioural effects from
underwater noise

Operation of FPSO and support | Moderate (8) Minor (4)
/ supply vessels - physiological
effects and behavioural effects
from underwater noise

Accidental event scenarios

Project vessel collision with Moderate (8) Minor (4)
marine fauna — injury / mortality

impacts

Introduction of AlS — reduction Minor (4)

in prey species

Accidental spill, small scale Moderate (8) Minor (4)
bunkering spill — impacts of
hydrocarbon contamination

Accidental spill, large scale
release of hydrocarbons (well
blowout / FPSO collision) —
impacts of hydrocarbon
contamination

Moderate (8)

Impacts on critical habitat triggering turtle species

Underwater noise

Drilling activities (rig noise) and Minor (4) Minor (4)
facility installation (large
construction vessels) —
behavioural effects from
underwater noise

Operation of FPSO and support | Minor (4) Minor (4)
/ supply vessels - behavioural
effects from underwater noise

Light spill from facilities (from Moderate (8) Minor (4)
lighting and flaring) — attraction
of turtles

Accidental event scenarios

Project vessel collision with Moderate (8) Minor (4)
marine fauna — injury / mortality
impacts

Introduction of AIS — reduction
in prey species

Minor (4)

Accidental spill, small scale Moderate (8) Minor (4)
bunkering spill — impacts of
hydrocarbon contamination
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Aspect / Impact

Accidental spill, large scale
release of hydrocarbons (FPSO
collision / well blowout) —
impacts of hydrocarbon
contamination

Significance (pre-mitigation)

Residual impact significance

(post-mitigation)

Moderate (8)

Impacts on highly threatened and / or unique ecosystems and protected areas

release of hydrocarbons

Collective impacts from routine / | Minor
planned activities
Accidental spill — large scale Moderate
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APPENDIX 6A -
UNDERWATER NOISE IMPACT STUDY

Refer to standalone Appendix 6A.

BW Energy Gabon
ESIA Addendum
P80834/04/12_Rev02

95



APPENDIX 6B -
THERMAL EFFLUENT DISPERSION STUDY

Refer to standalone Appendix 6B.
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APPENDIX 6C -
