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ART
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GIS

African Aquaculture Namibia (Pty) Ltd

Acquired Immunodeficiency Syndrome

Antenatal Care

Anti-retroviral Therapy

Aquaculture Stewardship Counsel

Amnesic Shellfish Poisoning

African Union

Benguela Current Convention

Benguela Large Marine Ecosystem

Biosecurity Management Plan

Convention on Biological Diversity

Crude Birth Rate

Centers for Disease Control and Prevention

Crude Death Rate

Circular Economy

Convention on the Elimination of All Forms of Discrimination against Women
Chief Executive Officer

centimetre

centimetre per second

Case Notification Rates

Convention on the International Regulations for Preventing Collisions at Sea
degrees centigrade

Directorate of Environmental Affairs

Directorate of Environmental Affairs and Forestry
Diarrhetic Shellfish Poisoning

Department of Water Affairs

Environmental Assessment

Environmental Assessment Practitioner
Environmental Assessment Professionals of Namibia
Ecologically or Biologically Significant Marine Area
Environmental Clearance Certificate

Executive Director

Environmental Health and Safety

Environmental Impact Assessment

Environmental Management Act

Environmental Management Plan

Environmental Protection Agency/Authority
European Union

Fish Aggregating Device

Food and Agriculture Organization of the United Nations
Feed Conversion Ratio

Food Loss and Waste
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Good International Industry Practice

Geographic Information System
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HIV
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IFC
ILO
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m3/hour
m3/year
mm
MARPOL
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ML

MME
MPA

MPI
MSDS
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MWT
NAMCOB
NAMPHIA
NamPort
NamPower
NamWater
NCE
NDP
NHIES
NHPF
NHSS
NIDS

General Notice / Government Notice

Government of the Republic of Namibia

hectare

Harmful Algal Blooms

HIV Counselling and Testing

Human Immunodeficiency Virus

Harambee Prosperity Plan

Interested and Affected Parties

Important Bird Area

International Covenant on Civil and Political Rights
International Covenant on Economic, Social and Cultural Rights
Institute of Environmental Management and Assessment
International Finance Corporation

International Labour Organization

International Organization for Standardization
International Union for Conservation of Nature
Integrated Waste Management

kilogramme

kilometre

square kilometre

kilometre per hour

kiloWatt hour

Legal Assistance Centre

Labour Force Participation Rate

metre

metre per second

milligramme per litre

square metre

cubic metre

million cubic meters

cubic metre per hour

cubic metre per year

millimetre

International Convention for the Prevention of Pollution from Ships
Ministry of Agriculture, Water and Forestry

Ministry of Agriculture, Water and Land Reform
Managing Director

Millennium Development Goals

Ministry of Environment and Tourism

Ministry of Environment, Forestry and Tourism
Ministry of Fisheries and Marine Resources
Ministry of Health and Social Services

Mining Licence

Ministry of Mines and Energy

Marine Protected Area

Ministry for Primary Industries (New Zealand)
Material Safety Data Sheet

Mother-To-Child Transmission

Ministry of Works and Transport

Namibian Foundation for the Conservation of Seabirds
Namibia Population-Based HIV Impact Assessment
Namibian Ports Authority

Namibia Power Corporation (Proprietary) Limited
Namibia Water Corporation

Namibia Chamber of Environment

National Development Plan

Namibia Household Income and Expenditure Survey
National Health Policy Framework

National HIV Sentinel Survey

Namibia Inter-censal Demographic Survey
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NIMPA Namibian Islands’ Marine Protected Area

NIOSH National Institute for Occupational Safety and Health
NIPDB Namibia Investment Promotion and Development Board
NLFS Namibia Labour Force Survey

NMA Namibian Mariculture Association

NMPCP National Marine Pollution Contingency Plan

NSA Namibia Statistics Agency

NSF National Strategic Framework

NSI Namibian Standards Institution

NSP Neurotoxic Shellfish Poisoning

o&L Ohlthaver & List Group

OIE Office International des Epizooties

PAYE Pay As Your Earn

PEPFAR U.S. President’'s Emergency Plan for AIDS Relief
PHC Primary Health Care

PLHIV Person Living with HIV

PMTCT Prevention from Mother to Child Transmission
PPE Personal Protective Equipment

PPP Public Participation Process

PSP Paralytic Shellfish Poisoning

RAS Recirculating Aquaculture Systems

RIAM Rapid Impact Assessment Matrix

ROV Remotely Operated Vehicle

RSA Republic of South Africa

SA South Africa

SADC Southern African Development Community
SANS South African National Standards

SDGs Sustainable Development Goals

SEA Strategic Environmental Assessment

SHE Safety, Health, Environment

SOLAS Safety of Life at Sea

SST Sea Surface Temperature

STls Sexually Transmitted Infections

B Tuberculosis

TDS Total Dissolved Solids

UK United Kingdom

UN United Nations

UNAM University of Namibia

UNCLOS United Nations Convention on the Law of the Sea
UNESCO United Nations Educational, Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change
us United States

USA United States of America

VAT Value Added Tax

VHP Veterinary Health Plan

VLS Viral Load Suppression

VOC Volatile Organic Compound

WHO World Health Organization

WOAH World Organisation for Animal Health

| Aquaculture || The farming and ranching of aquatic organisms (Aquaculture Act 18 of 2002).

(Aquaculture Act 18 of 2002).

Aquaculture Facility It includes any equipment, construction or site in which aquaculture is conducted

environment (International Organization for Standardization (ISO), 2004).

Aspect Element of an organization's activities or products or services that can interact with the

Industries (MPI), 2013).

Bio-deposition The excretion of faeces and pseudo-faeces onto the sediment below (Ministry for Primary
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Biodiversity

Defined in the Convention on Biological Diversity (CBD) as “the variability among living
organisms from all sources including, inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they are a part; this includes diversity
within species, between species, and of ecosystems.”

Biofouling

The attachment of organisms to a surface in contact with water (MPI, 2013).

Biosecurity

The exclusion, eradication or effective management of risks posed by introduced pests
and diseases (MPI, 2013).

Blue Transformation

A set of actions, policies and strategies aimed at sustainably expanding and enhancing
aquatic food systems and increasing their contribution to affordable and accessible
healthy diets, while fostering equitable growth (Food and Agriculture Organization of the
United Nations (FAQO), 2022).

Circular Economy (CE)

A CE is based on the principles of designing out waste and pollution, keeping products
and materials in use, and regenerating natural systems  (see
https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-
economy). Organisations need to engage in the transition from waste management to
resource management. The Institute of Environmental Management and Assessment
(IEMA) translated the concept into four practical areas of business action: i) Efficiency:
making the most of material resources while minimising the production of waste; ii)
Effectiveness: optimising resource efficiency to avoid environmental harm and drive
societal benefits; iii) Security: responsibly sourcing a reliable and affordable supply of
materials; and iv) Cycling: ensuring unused and end of use materials are returned to
productive use (IEMA, 2014). Key materials may include: oil, steel, rare earth minerals,
timber; there is also conflict materials and palm oil.

Chlorophyll a

The green pigment found in the chloroplasts of plants (FAO; see MPI, 2013).

Cumulative effect

Ecological effects in the marine environment that result from the incremental,
accumulating and interacting effects of an aquaculture development when added to other
stressors from anthropogenic activities affecting the marine environment (past, present
and future activities) and foreseeable changes in ocean conditions (such as, in response
to climate change) (MPI, 2013).

Depositional footprint

Area that is predicted to be directly exposed to farm-derived organic deposits (MPI, 2013).

Disposal

The discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid or
hazardous waste on or in the land or water (United States (US), Environmental Protection
Agency (EPA)).

Environment

Surroundings in which an organization operates, including air, water, land, natural
resources, flora, fauna, humans, and their interrelation (ISO, 2004).

Environmental
Assessment (EA)

The process of identifying, predicting and evaluating the effects of proposed activities on
the environment. It should include information about the risks and consequences of
activities, possible alternatives, and steps which can be taken to mitigate (minimise or off-
set) any negative impacts. It should also discuss steps to increase positive impacts and
to promote compliance with the principles of environmental management. Both
Government bodies and private persons or groups (such as private companies) can be
required to carry out environmental assessments (Ministry of Environment and Tourism
(MET) (now Ministry of Environment, Forestry and Tourism (MEFT)), 2008).

Environmental
Clearance Certificate
(ECC)

A certificate which allows a listed activity to go ahead. The certificate means that the
Ministry of Environment and Tourism is satisfied that the activity in question will not have
an unduly negative impact on the environment. It may set conditions for the activity to
prevent or to minimize harmful impacts on the environment (MET (now MEFT), 2008).

Environmental
Management Plan (EMP)

A key document that should consist of the set of measures to be taken during
implementation and operation to eliminate, offset, or reduce adverse environmental
impacts to acceptable levels. Also included in the plan are the actions needed to
implement them (Directorate of Environmental Affairs (DEA) (now Directorate of
Environmental Affairs and Forestry (DEAF)), 2008).

Erosion

The breaking down and subsequent removal of either rock or surface material by wind,
rain, wave action, freezing and thawing and other processes (The Northern Miner, 2007).

Eutrophication

Natural or artificial nutrient enrichment in a body of water, associated with extensive
plankton blooms and subsequent reduction of dissolved oxygen (FAO; see MPI, 2013).

Feed conversion ratio
(FCR)

Ratio between the dry weight of feed fed and the weight of yield gain. Measure of the
efficiency of conversion of feed to fish (for example, FCR = 2.8 means that 2.8 kg of feed
is needed to produce one kilogram of fish live weight) (FAO; see MPI, 2013).

Good International
Industry Practice (GIIP)

The exercise of professional skill, diligence, prudence, and foresight that would
reasonably be expected from skilled and experienced professionals engaged in the same
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type of undertaking under the same or similar circumstances globally or regionally. The
outcome of such an exercise should be that the project employs the most appropriate
technologies in the project-specific circumstances (International Finance Corporation
(IFC), 2007a).

(Grouped) Hazardous
Substance

Any substance, mixture of substances, product or material declared in terms of section 3
(1) to be a hazardous substance of any kind (Hazardous Substances Ordinance No. 14
of 1974).

Habitat exclusion

The exclusion of one or more species of animals from an existing habitat due to the
introduction of a new activity (for example, a new marine farm) (MPI, 2013).

Hazardous Waste

Waste that poses substantial or potential threats to public health or the environment.
There are four factors that determine whether or not a substance is hazardous: i)
ignitability (i.e. flammable); ii) reactivity; iii) corrosivity; and iv) toxicity (Wikipedia).

Impact

Any change to the environment, whether adverse or beneficial, wholly or partially resulting
from an organization's environmental aspects (ISO, 2004).

Important Bird Area (IBA)

IBAs are discrete regions in which: i) significant assemblages of birds occur (defined as
5,000 birds at a national level, or 20,000 globally); ii) significant numbers of restricted-
range or biome-specific birds occur; iii) significant numbers of threatened birds occur (i.e.
globally and nationally threatened Red Data species); or iv) 1 percent (%) of the world
population of any species occurs (Simmons et al., 1999).

Innovation Principle

Innovation Principle: policy or regulatory decisions and controls should consider the role
of innovation as a driver for jobs, growth, social and environmental improvement (IEMA,
2017)

Integrated approach

Integrated approach: systems thinking should underpin an integrated approach to
environmental management, helping to prevent shifting environmental burdens and
optimise outcomes (IEMA, 2017).

Integrated Waste
Management (IWM)

Concept of employing several waste control and disposal methods to minimise the
environmental impact of commercial and industrial waste streams (Business Dictionary).
The generation of waste should be avoided as far as practicable; where it cannot be
avoided, waste should be reduced, re-used and recovered (including recycling and
composting); where waste cannot be reduced, re-used and/or recovered, it should be
disposed of in an environmentally sound manner.

Interested and Affected
Party (I&AP)

“Interested and affected party”, in relation to the assessment of a listed activity (see below)
includes - (a) any person, group of persons or organisation interested in or affected by an
activity; and (b) any organ of state that may have jurisdiction over any aspect of the activity
(Environmental Impact Assessment Regulations 2012: Environmental Management Act
(EMA) 7 of 2007)

Invasive Alien Species

The intentional or accidental introduction of alien, or non-native, species of flora and fauna
into areas where they are not normally found can be a significant threat to biodiversity,
since some alien species can become invasive, spreading rapidly and out-competing
native species (IFC, 2012).

Listed Activity

An activity listed in terms of Section 27(1) or 29 of the EMA 7 of 2007 (see List of activities
that may not be undertaken without ECC 2012: EMA 7 of 2007).

Mariculture

Mariculture is the farming of marine organisms for food and other products such as
pharmaceuticals, food additives, jewellery (e.g. cultured pearls), nutraceuticals, and
cosmetics, either in the natural marine environment, or in land- or sea-based enclosures,
such as cages, ponds, or raceways. Seaweeds, molluscs, shrimps, marine fish, and a
wide range of other minor species such as sea cucumbers and sea horses are among
the wide range of organisms presently farmed around the world’s coastlines (Phillips,
2009).

Marine cage / cage
culture / net-pen culture

It refers to a net suspended in the water column with a flotation system around its
perimeter. The net may be hung in a square or rectangular configuration; some cage
systems employ circular nets The cage is moored by one or more anchor lines extending
out from the perimeter. More than 90% of the world’s farmed salmonids are reared in
marine cage systems (Weston et al., 1996).

Millennium Development
Goals (MDGs)

The MDGs were the eight international development goals for the year 2015. Emphasis
was put on three areas: human capital, infrastructure and human rights (social, economic
and political), with the intent of increasing living standards. There were altogether eight
goals with 21 targets and a series of measurable health indicators and economic
indicators for each target (Wagle, 2019).

Mitigation

Any action intended to either reduce or avert exposure or the likelihood of exposure to
sources that are not part of a controlled practice, or which are out of control as a
consequence of an accident (DEA (now DEAF), 2008).
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Mitigation Hierarchy

Adoption of a mitigation hierarchy to anticipate and avoid, or where avoidance is not
possible, minimise, or compensate/offset for risks and impacts to workers, Affected
Communities, and the environment is widely regarded as a Good International Industry
Practice (GIIP) approach to managing environmental and social risks and impacts:
Avoidance requires the client to identify and, where available and technically and
financially feasible, make changes to the project’s design (or potential location) to avoid
adverse risks and impacts on social and/or environmental features. Avoidance is
considered to be the most acceptable form of mitigation.

Minimisation: where avoidance is not possible, adverse impacts and risks can be
minimised through environmental and social measures/treatments/design. Acceptable
options to minimise will vary and include: abate, rectify, repair, and/or restore impacts, as
appropriate.

Compensation/Offset: where avoidance or minimisation measures are not available, it
may be appropriate to design and implement measures that compensate/offset for
residual risks and impacts. It should be noted that these measures do not eliminate the
identified adverse risks and impacts, but they seek to offset it with an (at least) comparable
positive one (IFC, 2012).

Monitoring The repetitive and continued observation, measurement and evaluation of environmental
data to follow changes over a period of time to assess the efficiency of control measures
(DEA (now DEAF), 2008).

Pollution The direct or indirect introduction of something which is harmful to people, property, or

the environment into the air, land, or water. Pollution can be caused by substances,
vibrations, heat, radiation or noise. One of the key ideas behind the law is that the polluter
must pay the costs of pollution (MET (now MEFT), 2008).

Pollution Prevention

Reducing or eliminating pollution at source based on taking an integrated approach to
environmental protection (IEMA, 2017).

Polluter Pays Principle

The environmental costs of pollution should be borne by those who cause the pollution
(IEMA, 2017).

Precautionary Principle

Where there is the potential for significant or irreversible environmental damage, lack of
full scientific evidence should not be used as the basis for not taking appropriate
measures to prevent or mitigate environmental harm (IEMA, 2017).

Proximity Principle

Environmental damage should be rectified, compensated or treated at or as near to
source as practicable and waste should be dealt with as close as possible to where it is
produced (IEMA, 2017).

Sewage

The subset of wastewater that is contaminated with faeces and/or urine; it includes
domestic, municipal, or industrial liquid waste products disposed of, usually via a pipe or
sewer or similar structure (Wikipedia).

Significant Effect

Having, or likely to have, a consequential qualitative or quantitative impact on the
environment, including changes in ecological, aesthetic, cultural, historic, economic and
social factors, whether directly or indirectly, individually or collectively (Environmental
Management Act (EMA) 7 of 2007).

Stormwater

Water that originates during precipitation (rainfall) events. Stormwater that does not soak
into the ground becomes surface runoff. Stormwater is of concern for the following two
reasons: one is related to the volume and timing of runoff water (for flood control and the
supply of water) and the other is related to the potential contaminants that the water may
be carrying and subsequent water pollution (Wikipedia).

Sustainable
Development

Meeting the needs of the present, without compromising the ability of future generations
to meet their own needs (IEMA, 2017).

Sustainable
Development Goals
(SDGs)

The SDGs are a successor of the MDGs and are the United Nations (UN) global
development goals that were set to end poverty in all its dimensions and craft an equal,
just and secure world. There are 17 SDGs and 169 targets. Officially, the SDGs are
known as “Transforming our world: the 2030 Agenda for Sustainable Development” and
it is built on the principle agreed upon the resolution “The Future We Want” (Wagle, 2019).

Sustainable Use

Using natural resources in a way and at a rate that does not lead to a long-term decline,
so that the environment will be able to meet the needs of future generations, i.e. the
natural resources of the earth must be shared fairly between present and future
generations (MET (now MEFT), 2008).

Transparency &
Inclusivity

Multi-level and multi-sector stakeholder engagement, accountability and empowerment
should underpin environmental policy development. Local level buy-in and participation
should guide the design of local solutions (IEMA, 2017).
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Waste

An unwanted or undesired material or substance. It is also referred to as rubbish, trash,
refuse, garbage, or junk, depending on the type of material. Litter is waste that has been
carelessly disposed of in plain sight. Waste is “dumped” in order to avoid paying waste
disposal fees (Wikipedia).

Waste Management

The collection, transport, processing, recycling or disposal, and monitoring of waste
materials (Wikipedia).

Wastewater

Any water that has been adversely affected in quality by anthropogenic (human)
influences, i.e. liquid waste discharged by domestic residences, commercial properties,
industry, and/or agriculture and can encompass a wide range of potential contaminants
and concentrations (Wikipedia).
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1 Introduction

1.1  Background

The Norwegian African Aquaculture Company AS, through its Namibian subsidiary African Aquaculture
Company (Pty) Ltd (AAC), is proposing to farm Atlantic salmon Salmo salar in the Luderitz area, //Karas Region
Namibia.

AAC’s main goal is “to create sustainable fish farming in the cold waters of the Benguela current”; the
Company’s intention is “to develop facilities for breeding North Atlantic salmon by harvesting the best from
Norwegian aquaculture”; advanced technology “will secure the most sustainable growth conditions as well as
a thriving economy”; project management will be carried out by “highly skilled Norwegians and Africans with
long experience from the fish farming industry”; and “local employment at the fish-farming sites, in the fish
factories, as well as in the related services industries” will be created (African Aquaculture Company AS, 2022).

The Company’s target is to produce up to 100,000 tonnes of Atlantic salmon through both offshore and onshore
production facilities in the Luderitz area. Based on statistics from the Norwegian Salmon Industry, a production
level of 100,000 tonnes/annum would lead to the creation of, directly and indirectly, 15,000 to 20,000 new jobs
and would generate an annual turnover towards N$20 billion (African Aquaculture Company (Pty) Ltd, pers.
comm., June 2023).

It is anticipated that the offshore production of Atlantic salmon (50,000 tonnes/annum) will take place at three
sites (AAC-I, AAC-II, and AAC-IIl), each 16 square kilometres (km?) (1,600 hectares (ha)) in size, north-west
of Lideritz (note that offshore production sites include a buffer zone) (see Figure 1).
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Figure 1: Map showing the location of the three proposed offshore sites (AAC-I; AAC-Il, and AAC-III), north-
west of Luderitz, //Karas Region, Namibia (Source: Maike Prickett, GIS Specialist, 18 May 2023).
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Each site will be equipped with a number of standard, large cages (or “net pens”) (e.g. from Akva Group) with
a circumference of between 75 and 180 metres (m), equipped with seal- and bird-protection, and moored in
arrays. Depending on future Metocean conditions, submersible cages (e.g. Nautilus by Akva Group) may be
used.

A phased approach is proposed in order to measure and mitigate environmental impacts, as well as to optimise
infrastructure and production techniques: an Offshore Pilot Phase (production of 1,000 tonnes) will be
followed by the expansion of production in steps of 5,000 tonnes (to ultimately reach 50,000 tonnes; Full-field
Offshore Development).

Atlantic salmon (50,000 tonnes/annum) will also be produced onshore at a location south of Diaz Point. It is
proposed to build around 30 flow-through basins at sea level; water will be pumped from offshore through large
diameter pipes, or via underground tunnels (to the onshore facility). The size of the onshore location is
foreseen to be 500 x 800 m (40 ha) in size (African Aquaculture Company (Pty) Ltd, 2023). The latter
development will be subject to a new Environmental Assessment / Addendum to the existing Environmental
Assessment.

1.2  Activities Requiring Environmental Clearance
The following activities may not be undertaken without an Environmental Clearance Certificate (ECC):

WASTE MANAGEMENT, TREAMENT, HANDLING AND DISPOSAL ACTIVITIES 2.3 The import,
processing, use and recycling, temporary storage, transit or export of waste.

AGRICULTURE AND AQUACULTURE ACTIVITIES 7.1 Construction of facilities for aquaculture
production, including mariculture and algae farms where the structures are not situated within an
aquaculture development zone declared in terms of the Aquaculture Act, 2002. 7.8 The introduction of
alien species into local ecosystems.

HAZARDOUS SUBSTANCE TREATMENT, HANDLING AND STORAGE 9.1 The manufacturing,
storage, handling or processing of a hazardous substance defined in the Hazardous Substances
Ordinance, 1974. 9.2 Any process or activity which requires a permit, licence or other form of
authorisation, or the modification of or changes to existing facilities for any process or activity which
requires an amendment of an existing permit, licence or authorisation or which requires a new permit,
licence or authorisation in terms of a law governing the generation or release of emissions, pollution,
effluent or waste. 9.4 The storage and handling of a dangerous goods, including petrol, diesel, liquid
petroleum gas or paraffin, in containers with a combined capacity of more than 30 cubic meters at any
one location.

INFRASTRUCTURE 10.1 The construction of - (e) any structure below the high water mark of the sea.

In line with the Commencement of the Environmental Management Act (EMA), 2007 (Act No. 7 of 2007) (06
February 2012; Government Notice (GN) No. 28), the Listed Activities that may not be undertaken without an
ECC (GN No. 29), and the Environmental Impact Assessment (EIA) Regulations (GN No. 30) (Government of
the Republic of Namibia (GRN), 2012a), African Aquaculture Company (Pty) Ltd thus applied to the Executive
Director, Ministry of Fisheries and Marine Resources (MFMR), for an ECC on 27 April 2023 (see Annexure A).

The Ministry of Environment, Forestry and Tourism (MEFT) verified the application (APP-001392) (see
Annexure A) and requested the uploading of the following documents: Scoping Report; EMP; Consent letter
or support document from relevant Authority; Proof of Consultation (Minutes, Newspaper adverts, etc);
Confirmation of screening notice received (through email) in terms of assessment procedures (Section 35
(1)(a)(b) of the Environmental Management Act, No 7 of 2007); Preliminary Site Map with coordinates (decimal
degrees) and a Legend; and Curriculum Vitae of Environmental Assessment Practitioner (EAP) on the same
date.

1.3 Terms of Reference

LM Environmental Consulting was appointed by African Aquaculture Company (Pty) Ltd to undertake an
Environmental Assessment for the proposed Project in March 2023.
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1.4 Environmental Assessment Practitioner

The author of this Report is Dr Lima Maartens who has more than 30 years’ experience in natural resource
management (she gained her doctorate (Ph.D.) in Fisheries Science from Rhodes University, South Africa
(SA) while working for the Namibian Ministry of Fisheries and Marine Resources (MFMR) in 2000), lecturing
(University of Namibia (UNAM)), environmental science and management (De Beers Marine Namibia and the
Canadian Forsys Metals Corp), and consulting (LM Environmental Consulting was established by Dr Maartens
in October 2009).

Sectors that she worked in as an Environmental Assessment Practitioner (EAP) include: exploration (including
offshore oil and gas); mining and quarrying; renewable energy (solar and wind); tourism; manufacturing;
agriculture; aqua- and mariculture; township, property (including medicine storage facilities) and waterfront
developments, transport (rail and road), and infrastructure.

Dr Maartens is registered as a Lead Practitioner and Reviewer with the Environmental Assessment
Professionals of Namibia (EAPAN) (she served on the Executive Committee during 2016/17), an Associate
Member and Environmental Auditor with the Institute of Environmental Management and Assessment (IEMA)
in the United Kingdom (UK), a Full Member of the Namibia Chamber of Environment (NCE), and a Member of
the Namibia Scientific Society.

She has published five peer-reviewed scientific research articles (and three as co-author), six popular articles
(and one as co-author), one book chapter (and one book chapter as co-author), 147 technical reports (LM
Environmental Consulting), three technical reports (for De Beers Marine Namibia), and one conference paper.

Specialist input to the Report was obtained from: Miss Maike Prickett (Geographic Information System (GIS;
Site Maps; Assistance with the Public Consultation Process), Dr Diganta Sarma (Namib Hydrosearch)
(Hydrology and Hydrogeology), Dr Jessica Kemper and Dr Jean-Paul Roux (Ecology), and Mr Frikkie Botes
(Biosecurity).

Miss Maike Prickett holds a B.Sc. degree in Information Systems & Geography, and has more than 15 years’
experience with various GIS (Geographic Information System) systems. She is widely experienced in GIS
Systems, socio-economic baseline studies, and technical drafting.

Dr Diganta Sarma has 28 years' experience in hydrogeology in the Southern African region. His experience
includes groundwater exploration and development, groundwater management, mining related hydrogeology
and environmental assessments. He has a firm understanding of the regional hydrogeology, exploration
techniques, aquifer hydraulics, numerical groundwater flow modelling, and GIS applications to hydrogeology.
Dr Sarma has authored peer-reviewed scientific papers on arid region hydrogeology in international journals
and presented in local and international conferences. He is currently the managing member and principal
hydrogeologist at Namib Hydrosearch CC, a 33-year old Namibian hydrogeology firm.

Dr Jessica Kemper contributed information on seabirds, protected areas and legislation to this report. She is
a freelance biologist, with a PhD in seabird demographics from the University of Cape Town, South Africa.
Jessica has lived in Luderitz for 24 years. While employed as the head of the Seabird Section of the Namibian
Ministry of Fisheries and Marine Resources, she made a significant contribution in getting the first Namibian
Marine Protected Area proclaimed. She has a sound knowledge of the local avifauna, and has a thorough
understanding of relevant local and international conservation issues. Jessica has previously conducted
specialist studies, including for proposed wind energy generation and oil/gas exploration projects.

Dr Jean-Paul Roux contributed information on marine mammals to this report. He is a marine scientist, with
a vast background on marine top predator ecology and the Benguela upwelling ecosystem functioning
spanning more than 40 years. He holds a PhD on the sub-Antarctic fur seal from the University of Montpellier,
France. He has lived in Luderitz for nearly 40 years, working as the head of the Marine Mammal Section and
later of the Ecosystem Section at the Ministry of Fisheries and Marine Resources until his retirement in 2019.
He continues to be involved in a number of projects related to the Benguela marine ecosystem and the
Namibian Islands’ Marine Protected Area, and has published more than 100 research papers and numerous
technical reports in the fields of marine mammalogy, marine ornithology, marine ecosystems and food webs,
marine conservation and fisheries management.
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Mr Frikkie Botes has vast multi-disciplinary experience in marine and environment related fields in the public
and private sectors where he gained substantial coordination and planning skills, relevant experience, and
excellent interpersonal communication skills. His substantial expertise in professional and official
representation at international level was gained by representing the Ministry of Fisheries and Marine
Resources (MFMR) on national, regional, and international platforms and scientific events. He served on the
Environmental Management Committee (EMC) of the NamPort New Container Terminal Project in Walvis Bay,
as well as on the Environmental Monitoring Committee (EMC) of the National Oil Storage Facility Project in
Walvis Bay since 2015. He has represented the MFMR as a Council Member of the Namibian Standards
Council of the Namibian Standards Institution (NSI) from July 2017 until September 2020. He possesses
extensive experience and capacity in the compiling, reviewing, and editing of comprehensive scientific reports
and his tenure at the UNOPS Projects contributed significantly to his management experience of professional
teams and individuals.

16



2 Description of the Project

2.1 Location

In order to spread the production of Atlantic salmon geographically, three separate locations (AAC-I at 70 m
depth; AAC-Il at 115 m depth; and AAC-IIl at 130 m depth), each 16 km? (1,600 ha) in size, have been selected
offshore and north-west of Liideritz (note that the offshore production sites include a buffer zone).

The three offshore sites are placed in the Luderitz Upwelling Cell of the Benguela Current upwelling system.
The area is characterised by strong winds, high turbulence, much offshore advection, and low phytoplankton
levels (Hutchings et al., 2009).

The three sites are located within the Namibian Islands’ Marine Protected Area (NIMPA; see below for more
information), but falls outside the waters of the Port of Lideritz, operated by the Namibian Ports Authority
(NamPort), and the rock lobster (and linefish) sanctuary (the rock lobster sanctuary extends from Diaz Point
north to a point north of Liideritz at 26°34’S; no person may, in any manner or for any purpose harvest rock
lobster in this area (GRN, 2001)).

The NIMPA was proposed as a Type 2 Ecologically or Biologically Significant Marine Area (EBSA) (see
https://cmr.mandela.ac.za/Research-Projects/EBSA-Portal/Namibia/Namibian-EBSA-Status-Assessment-
Management; MARISMA EBSA Workstream, 2020; see below for more information).

A large-scale kelp farm (Kelp Blue; non-native giant kelp Macrocystis pyrifera) and a finfish farm (Benguela
Blue Aqua Farming; Atlantic salmon) is planned inshore of the three proposed sites (AAC-I; AAC-II; and AAC-
lll) (see Figure 2). There are also several active Mineral Licenses in the area (see Figure 4).
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Figure 2: Map showing the location of the three proposed offshore sites (AAC-I; AAC-II, and AAC-Ill), the
proposed kelp and finfish farms, and the proposed Ecologically or Biologically Significant Marine Area
(EBSA) zones, Luderitz, //Karas Region, Namibia (Source: Maike Prickett, GIS Specialist, 19 May
2023).
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Fourteen (14) islands can be found close to the shore in the area between Walvis Bay and the Orange
River mouth. These include: Hollamsbird, Mercury, Ichaboe, Seal, Penguin, Halifax, Long North, Long
South, Possession, Albatross, Pomona, Plumpudding, Sinclair, and Little Roastbeef (Atlas of Namibia
Team, 2022). Seal, Penguin, and Halifax Island are closest to the project area.

The NIMPA was declared in 2009 (GRN, 2009). It stretches for 400 km from Meob Bay in the north (24°38’S)
to Chamais Bay in the south (27°57°S). The NIMPA extends roughly 30 km from the high water mark into the
sea; Luderitz is roughly at its centre (Currie et al., 2009; Kemper and Roux, 2023).

Currie et al. (2009) noted that it is intended that the Marine Protected Area (MPA) will contribute to: i)
sound management and conservation of marine resources under Namibia’s jurisdiction; i) the protection
of spawning and nursery grounds of the commercially exploited rock lobster (Jasus lalandii) and that of
certain fish stocks and other marine resources, to promote stock recovery; iii) protection of the foraging
requirements of top predators in the Benguela Upwelling Ecosystem, including a number of globally
threatened seabirds; iv) MFMR’s “precautionary principle” management strategy, whereby representative
habitats are set aside to mitigate potential future threats, as well as MFMR'’s legal obligations to EAF
(Ecosystems Approach to Fisheries Management) management; v) improved vigilance with regard to
risks posed by shipping-related threats, such as oil spills; vi) continued collection of oceanographic and
biological data from offshore island sites, constituting important monitored indicators of the state of
Namibia’s marine environment and coastal ecosystem (contributing an integral link to Namibia’s
environmental monitoring system); vii) awareness, in a regional context, regarding novel approaches to
the declaration and management of offshore MPAs; and viii) enhancement of Namibia’s international
relations by illustrating steadfast commitment to international environmental treaties, regional and
national needs and requirements, and international law.

Kemper and Roux (2023) noted that the overall extent and shape of the NIMPA is based on known
foraging ranges of breeding African Penguins that nest on some of the islands (i.e. Ichaboe, Halifax and
Possession Islands) (Currie et al., 2009; Ludynia et al., 2012), but also covers large proportions of the
key foraging ranges of other threatened seabirds breeding there (Ludynia et al., 2012). Also, the NIMPA
aims to protect key habitats of resident and migratory marine mammals and explicitly prohibits marine
operations, the erection of structures, and the fixing of moorings or lines, that obstruct known cetacean
pathways within the NIMPA (see Part 5 Regulation 13 of the Regulations relating to Namibian Islands’
Marine Protected Area, 2012).

The NIMPA is dived into four zones of protection (Currie et al., 2009). Zone 4 represents areas of priority
conservation and highest protection status (i.e. on the islands, islets, rocks, rock lobster sanctuaries and
line fish sanctuaries). Zone 3 restrictions are enforceable to a perimeter of 120 m (or less in specified
cases in the approved management zonations) around each island, islet or rock. Zone 2 enforceable
conditions apply to near-shore and on-shore mining areas up to a water depth of 30 m and Zone 1
represents the buffer zone with generalised and the fewest restrictions (GRN, 2012c).

According to Kemper and Roux (2023), the MFMR is in the process of revising the Regulations relating
to NIMPA (2012), with the aim of updating and aligning the Regulations to other existing legislation and
to address some gaps and inconsistencies in the current legislation.

Important Bird Areas (IBAs) are areas that are considered critical for birds at a global or regional scale. The
areas do not carry legal weight, but they provide decision-makers with an inventory of areas of high bird
conservation importance. In Namibia, there are 19 designated global IBAs; three of these are found in the
broader project area (Barnes, 1998; BirdLife International, 2023; see Kemper and Roux, 2023): Ichaboe Island
IBA (NA016); the Luderitz Bay Islands IBA (NA017) (consisting of four islands: Flamingo Island (joined to the
mainland); Seal Island; Penguin Island; and Halifax Island); and Possession Island IBA (NA018). Note that
the broader project area also falls entirely into a proposed marine IBA, the Sperrgebiet Marine IBA
(http://maps.birdlife.org/marineibas/; see Kemper and Roux, 2023).

EBSAs are areas that provide crucial services to an ecosystem or components thereof and must meet a
number of stringent criteria to qualify. These criteria evaluate a site’s uniqueness (which includes the
occurrence of endemic species), its significance for species life histories, threatened species and/or habitats,
the proportion of sensitive site habitats and their susceptibility to human-induced degradation, its support of
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biological productivity and biodiversity, as well as a site’s state of naturalness/degradation (Appiott et al,. 2016;
see Kemper and Roux, 2023).

As part of a regional marine spatial planning management and governance programme, headed by the
Benguela Current Convention (BCC), seven EBSAs in Namibia have been designated or are being
proposed (four are situated in Namibia, one is shared with Angola, and two are shared with South Africa).

The Namibian Islands EBSA currently only includes the four main seabird breeding islands (i.e. Mercury,
Ichaboe, Halifax and Possession); three of these are situated in the broader project area. A proposal to
extend the EBSA to include the entire NIMPA (and thus the key seabird foraging areas) has been
submitted to the Convention on Biological Diversity (CBD) for ratification in December 2022 (MARISMA
EBSA Workstream 2020; see Kemper and Roux, 2023).

2.2  Alternatives — Location of Offshore Sites

The original site selection of AAC-I (AAC-I (1)), was based on the bathymetry of the area, as well the distance
from the Port of Llderitz (see Figure 3) (African Aquaculture Company AS, pers. comm., June 2023).

Taking the before-mentioned into consideration, as well as the location of the active Mineral Licenses
(especially Mining License (ML) 111) in the area, the location of AAC-I was moved to the south (AAC-I (2));
see Figures 3 and 4).
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Figure 3: Map showing the location of the three proposed offshore sites (in relation to the bathymetry in the
area); note that the location of AAC-I was moved twice (Source: Maike Prickett, GIS Specialist, 26
May 2023).

During the Public Consultation Process, a member of the fishing industry noted that AAC-I holds a risk to
marine traffic entering and exiting the Port of Liideritz. Following dialogue with representatives from NamPort,
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the location of AAC-I was moved to free an east/south-west and ship-channel to the Port of Lideritz, while still
taking into consideration the bathymetry (AAC-I (3); see Figures 3 and 4).
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Figure 4: Map showing the location of the three proposed offshore sites (in relation to the Mineral Licenses in
the area); note that the location of AAC-I was moved twice (Source: Maike Prickett, GIS Specialist, 26
May 2023).

2.3 Aquaculture

2.3.1 Global Aquaculture

The following nine key messages can be found in 2022 The State of World Fisheries and Aquaculture. Towards
Blue Transformation (Food and Agriculture Organization of the United Nations (FAO), 2022):

1) Global fisheries and aquaculture production is at a record high (global production of 214 million tonnes in
2020: 178 million tonnes of aquatic animals and 36 million tonnes of algae; in 2020, the international trade
of fisheries and aquaculture products generated around U$151 billion) (see Table 1) and the sector will
play an increasingly important role in providing food and nutrition in the future;

2) Aquaculture (global production of 122.6 million tonnes in 2020: 87.5 million tonnes of aquatic animals
worth U$264.8 billion and 35.1 million tonnes of algae worth U$16.5 billion; 54.4 million tonnes were
farmed in inland waters and 68.1 million tonnes came from marine and coastal aquaculture) has great
potential to feed and nourish the world’s growing population (in 2022, more than 800 million people
suffered hunger and 2.4 billion people have severely limited access to adequate food), but growth must
be sustainable (aquaculture growth has often occurred at the expense of the environment; and sustainable
aquaculture development remains critical to supply the growing demand for aquatic foods);

3) Inrecentyears, the world’s consumption of aquatic foods has increased significantly (3% average annual
rate since 1961, excluding algae, and vs. a population growth rate of 1.6 %) and it will continue to increase
(consumption of 9.9 kilogrammes (kg) per capita in the 1960s vs. 20.5 kg in 2019 and 20.2 kg in 2020 (see
Table 1), and an estimated on average 21.4 kg per capita in 2030);
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4)

5)

6)

7

8)

9)

As a result of overfishing, pollution, poor management, etc., fishery resources continue to decline; the
number of landings from biologically sustainable stocks is, however, increasing (improved global fisheries
management is critical in order to restore ecosystems and to thus protect the long-term supply of aquatic
foods);

The size of the global fishing fleet is declining; more needs to be done to minimise overcapacity and ensure
sustainability in fishing operations;

Aquatic animal production is forecasted to grow an additional 14% by 2030 (202 million tonnes: 106 million
tonnes from aquaculture and 96 million from capture fisheries); it is crucial that this growth goes hand in
hand with safeguarding ecosystems, reducing pollution, protecting biodiversity, and ensuring social equity;
Millions of lives and livelihoods are supported by aquatic food systems (an estimated 600 million livelihoods
depend at least partially on fisheries and aquaculture; in 2020, and of the 58.5 million people employed in
the primary fisheries and aquaculture sector, 21% were women, and rising to about 50 % for those
employed in the entire aquatic value chain (including pre- and post-harvest); women still constitute a
disproportionately large percentage of the people engaged in the informal, lowest paid, least stable and
less skilled segments of the workforce, and often face gender-based constraints);

Aquatic food systems are a powerful solution - Blue Transformation can meet the twin challenges of food
security and environmental sustainability;

The FAO (2022) noted: Blue Transformation aims to: i) increase the development and adoption of
sustainable aquaculture practices; ii) integrate aquaculture into national, regional and global
development strategies and food policies; iii) expand and intensify aquaculture production to meet the
growing demand for aquatic food and enhance inclusive livelihoods; and iv) improve capacities at all
levels to develop and adopt innovative technology and management practices for a more efficient and
resilient aquaculture industry.

Fundamental barriers facing aquaculture production systems, governance, investment, innovations
and capacity building must be addressed. Improved aquaculture systems require further technical
innovations — with a focus on genetic improvements in breeding programmes, feeds, biosecurity and
disease control — coupled with coherent policies and appropriate incentives along the entire value
chain. Focus priority areas for innovative aquaculture practices are aquafeeds and feeding,
digitalisation, and the promotion of efficient and pro-environment practices. Implementing these
solutions requires adequate capacity and skills, training, research and partnerships, and can benefit
from developments in information and communications technology and the wider access to mobile
applications and platforms.

Good governance, based on sound and enforceable legal and institutional frameworks, is fundamental
to create an enabling environment to attract investment in aquaculture expansion. A balanced mix of
finance and insurance services is needed at all scales to improve infrastructure and support
technological innovations and mechanisms, such as carbon or nitrogen credits and blue bonds to
reward blue investment for environmental benefits and ecosystem services.

Commitment (to Blue Transformation) is needed from the public and private sectors in order to achieve
the United Nations 2030 Agenda (proactive public and private partnerships are needed to improve
production, reduce food loss and waste (FLW) and enhance equitable access to lucrative markets; also,
inclusion of aquatic foods in national food security and nutrition strategies, together with initiatives to
improve consumer awareness on their benefits, is needed to increase availability and improve access)
(also see https://news.un.org/en/story/2022/06/1121602).
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Table 1: World fisheries and aquaculture production, utilisation and trade! (Source: Food and Agriculture
Organization of the United Nations (FAQO), 2022).

1990s | 2000s | 2010s 2018 2019 2020
Average/Year
Million tonnes (live weight equivalent)

Production
Capture:
Inland 7.1 9.3 11.3 12.0 12.1 11.5
Marine 81.9 81.6 79.8 84.5 80.1 78.8
Total capture 88.9 90.9 91.0 96.5 92.2 90.3
Aquaculture:
Inland 12.6 25.6 44.7 51.6 53.3 544
Marine 9.2 17.9 26.8 30.9 31.9 33.1
Total aquaculture 21.8 43.4 715 82.5 85.2 87.5
Total world fisheries and aquaculture 110.7 134.3 162.6 178.9 177.4 177.8
Utilisation?
Human consumption 81.6 109.3 143.2 156.8 158.1 157.4
Non-food uses 29.1 25.0 19.3 22.2 19.3 20.4
Population (billions)? 5.7 6.5 7.3 7.6 7.7 7.8
Per capita apparent consumption (kg) 14.3 16.8 19.5 20.5 20.5 20.2
Trade
Exports — in quantity 39.6 51.6 61.4 66.8 66.6 59.8
Share of exports in total production 35.8% 38.5% 37.7% 37.3% 37.5% 33.7%
Exports — in value (U$ 1 billion) 46.6 76.4 141.8 165.3 161.8 150.5

1Excluding aquatic mammals, crocodiles, alligators and caimans and algae. Totals may not match due to rounding.
“Utilization data for 2018-2020 are provisional estimates.

*Source of population figures: United Nations. 2019. 2019 Revision of World Population Prospects. In: UN. New York. Cited 22 April
2022. https://population.un.org/wpp

In 2020, global aquaculture production grew in all regions, except Africa. Chile, China and Norway are the top
producers in their respective regions. Africa experienced a decrease (in aquaculture production) in the two
major producing countries, Egypt and Nigeria, while the rest of Africa enjoyed 14.5% growth from 2019. Asia
continued to dominate world aquaculture, producing 91.6% of the total. The contribution of aquaculture to the
global production of aquatic animals amounted to a record of 49.2% in 2020. Aquaculture of fed aquatic
animals (vs non-fed aquatic animals) dominates. A small number of “staple” species, i.e. grass carp (for inland
aquaculture) and Atlantic salmon Salmo salar (for marine aquaculture) make up most of aquaculture
production.

In recent decades, salmon, and particularly farmed Atlantic salmon, has been one of the major
contributors to growth in global trade of fisheries and aquaculture products. In 2020, world production
of Atlantic salmon totalled 2.7 million tonnes (from 896 tonnes in 2000) or 32.6% of marine and coastal
aquaculture of all finfish species. Exports of salmon, led by Norway and Chile, amounted to U$27.6
billion in 2020. Norway’s primary market is the European Union; Chile supplies Atlantic salmon to
the United States of America (USA) and Brazil.

Mowi (2022) noted that fish farming is among the most climate-friendly forms of animal husbandry; the
carbon footprint is only 5.1 kg of carbon equivalent per kg of edible product, compared with 8.4 kg of carbon
equivalent per edible kg of poultry, 12.2 kg per edible kg of pork and 39.0 kg per edible kg of beef (Gephart
et al., 2021; see Mowi, 2022).

2.3.2 Namibian Aquaculture & Mariculture

Namibia’s Vision 2030 is the overriding document for development in Namibia. It was formulated after a long
consultative process in 2004. Vision 2030 envisages a prosperous and industrialised Namibia, developed by
her human resources, enjoying peace, harmony and political stability.
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In 2004, aquaculture activities in Namibia were limited (the Directorate of Aquaculture, MFMR was only
established in 2003). However, it was foreseen (Vision 2030) that aquaculture could contribute towards
sustained food security, income and employment for many Namibians and it was thus regarded as a sector
with great potential (GRN, 2004a). Aquaculture was also identified as a key priority development area in
Namibia’s second National Development Plan (NDP2) (2001-2005).

An Aquaculture Strategic Plan was developed in order to “provide guidance on the regulatory framework,
business climate, public acceptability, and strategies to ensure training, research, marketing and infrastructure
development.” Included in the Strategic Plan were targets for employment creation, investment, training, and
the value of production for the period between 2004 and 2009 (GRN, 2004b).

Britz (2006a) prepared a plan for implementation of the regional aquaculture policy options. The latter project
was undertaken as part of the Benguela Large Marine Ecosystem (BCLME) Project LMR/MC/03/01:
Development of Responsible Aquaculture Policy for the Region. Other outputs from the project included:
Development of draft aquaculture guidelines and a national policy for the Angolan Government (Hinrichsen
and Britz, 2004: see Britz, 2006a); Assessment of existing regional policy and institutional capacity for
aquaculture development (Britz, 2005: see Britz, 2006a); and Recommendations on regional aquaculture
policy options and strategies including recommendations for the harmonization of policies (Britz, 2005: see
Britz, 2006a). Subsequently, an assessment of the existing regional policy and institutional capacity for
aquaculture development was carried out, and recommendations on regional aquaculture policy options and
strategies, including recommendations for harmonisation of policies, were made (see Britz, 2006b).

Stated in the third National Development Plan (NDP3) was that “Furthermore, the Ministry of Fisheries and
Marine Resources has generated vital knowledge on aquaculture. This knowledge when harnessed
appropriately will contribute immensely to rural development. Local communities have generated knowledge
and methods over the years on how fish drying and salting which, when integrated into commercial fishing,
might find a niche market” (GRN, 2008).

In March 2010, the Agricultural Bank (Agribank) of Namibia and the MFMR signed a Memorandum of
Understanding (MoU) toward financing Aquaculture businesses (as the Government considers the
development of aquaculture in Namibia as a sector with considerable growth) (see
https://agribank.com.na/product/aquaculture-97-47).

No reference is made to the status of and future aquaculture activities in the Namibia’s Fourth National
Development Plan (NDP4; 20012/13-2016/17) (GRN, 2012b). This was partly due to the fact that the MFMR
was in the process of developing an Aquaculture Master Plan (2013-2023).

In the Draft Master Plan for Marine Aguaculture in Namibia, AquaStel (Pty) Ltd (2012a; b) listed the following
challenges and constraints negatively affecting marine aquaculture (mariculture) development in Namibia:

i) biophysical production limitations (challenging oceanographic conditions, i.e. frequent and
recurring occurrences of hydrogen sulphide eruptions, and the unprotected, high energy coastline
- less than 100 km of the 1,500 km coastline is serviced by requisite infrastructure);

i) unproven technologies (e.g. the technology for the offshore longline production of oysters, the
application of RAS (Recirculating Aquaculture Systems) for grow-out operations, and the technical
and financial feasibility of abalone ranching);

iii) uncertainty regarding the availability of and access to land and water;

iv) limited resource availability (at the time aquaculture development resources at the MFMR were
limited and there was a specific need to improve capacities to undertake effective due diligence of
marine aquaculture project proposals and to link start-up entrepreneurs with institutional, venture
capital and social investors);

v) weak access to capital (most of the existing mariculture ventures in Namibia have been financed
by means of private capital and bank loans; and the conservative lending practices (in terms of
cost, required returns and guarantees) of financial institutions in Namibia (and elsewhere in the
Southern African Development Community (SADC) region) have limited the amount of capital
available to both existing and start-up aquaculture companies);

vi) start-up nature of most of the existing mariculture businesses (with limited human capital and
financial resources);

vii) certification requirements for export (i.e. the lack of an accredited national shellfish sanitation
programme and the lack of capacity and resources in the area of standards, testing and
accreditation);
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viii) and the distance to markets (e.g. to premium export markets in the European Union (EU), USA
and Far East).

Noted in Namibia’s 5th National Development Plan (NDP5; Working together towards prosperity (2017/18 —
2021/22)) was: “Fishery Strategies and Desired Outcomes, 2017-2022; Strategies include: Sustainable
Fisheries Management; Enhance market access; Incentivize fish import for sustainable value addition;
Increase value addition and investments in on-shore processes; Develop retail ready products in the Hake and
other white fisheries such as monk; and Promote investment in Mariculture (This strategy aims at promoting
mariculture as a viable economic option by demarcating land in suitable places, and facilitating infrastructure
and other services necessary for mariculture development)” and “Desired Outcomes are: By 2022, Namibia to
be the key fisheries and processing hub in the South West Atlantic Ocean through increasing the volume of
fish handled, canned or processed in Walvis Bay cumulatively by 40%”. Also, aquaculture should be promoted,
employment creation should be maximised, and sustainable value addition of (horse mackerel) to 70% should
be achieved (Republic of Namibia, 2017).

The Harambee Prosperity Plan (HPP) Il covers the period between 2021 and 2025 (Republic of Namibia,
2021) and builds on the solid foundation of the inaugural HPP 2016-2020 (Republic of Namibia, 2016). It
continues to prioritise the implementation of targeted policy programmes in order to enhance service delivery,
contribute to economic recovery and engender inclusive growth. HPPII aims to ensure Namibia is poised to
respond to domestic socio-economic challenges and global opportunities, during and after the COVID-19
pandemic. The HPPII remains a targeted Impact Plan, consisting of prioritised short to medium term goals
and strategic actions to accelerate national development towards Vision 2030 and Prosperity for All. The
HPPII retains the five (5) Pillars, namely: Effective Governance; Economic Advancement; Social Progression;
Infrastructure Development; and International Relations (see http://hppii.gov.na/executive-summary/. No
reference is made to aquaculture activities in the HPPs.

According to litembu (2005; see litembu et al., 2022), aguaculture activities in Namibia commenced in the
1980s. Between 1990 and 2002, aquaculture production was below 100 tonnes per annum (see Figure 5).
During the 2000s, the private sector became more involved in commercial farming, especially marine species,
and aquaculture production increased (litembu, 2005; see litembu et al., 2022). Aquaculture production
reached a peak in 2010 (696 tonnes) (see Figure 5) (vs 381,929 tonnes landed by capture fisheries), after
which it declined to 321 tonnes in 2021 (see Figure 5) (vs 410,849 tonnes landed by capture fisheries).
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Figure 5: Aquaculture production in Namibia (Source: https://data.worldbank.org).
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A report entitled Review of Mariculture and Assessment of Vulnerability to Climate Change in the Benguela
Current Coastal Region was published by the Benguela Current Convention (BCC) as part of the Climate
Change Project Enhancing Climate Change Resilience in the Benguela Current Fisheries System. The project
was carried out between March 2016 and January 2023 (see https://www.benguelacc.org/climate-change-
project/?tax%5Bwpdmcategory%5D=publication-reports).

According to the report, sites for aquaculture along the Namibian coast is limited to two sheltered
embayments (at Luderitz and Walvis Bay); shore-based aquaculture operations can be found in
Swakopmund (oysters), Walvis Bay (oysters), Lideritz (abalone) and Oranjemund (nursery culture of
oysters in the old diamond dams). At Walvis Bay, aquaculture activities are constrained due to periodic
sulphur eruptions, low oxygen water, and Harmful Algae Blooms (HABs) (Namibian Standards
Institution (NSI), 2012; see Benguela Current Convention (BCC), n.d.).

Namibia’s mariculture sub-sector produces oysters (Pacific oyster Crassostrea gigas and European
oyster Ostrea edulis), mussels (Mytilus galloprovincialis) and abalone (Haliotis midae) (litembu et al.,
2022; Erasmus et al., 2023). The main product is oysters with an annual production of around 500 tonnes;
a small quantity of mussels (30 tonnes/annum) is produced, as well as abalone (see Benguela Current
Convention (BCC), n.d.). At the moment, mariculture in Namibia mainly focuses on molluscan shellfish
(oysters and abalone). In 2021/22, the main export markets were China, Hong Kong, Russia and South
Africa (SA) (Mr Rudi Cloete, Director: Aquaculture & Inland Fisheries, Ministry of Fisheries and Marine
Resources, pers. comm., 22 May 2023).

As far as opportunities and outlook are concerned, it is stated that “the growth potential of the Namibian
aquaculture sector was overestimated in the ‘Master Plan’ (Draft Master Plan for Marine Aquaculture in
Namibia) and the subsequent commercial experience enables a more realistic assessment of
opportunities and the outlook going forward.”

The authors noted that: i) oyster and abalone farming are commercially established and set to grow
organically; ii) a new opportunity for the existing oyster value chain would be to diversify into other bivalves
such as scallops and clams; iii) the future of mussel culture is uncertain; and iv) rock lobster Jasus lalandii
could be a small commercial niche opportunity, through ongrowing of puerulus harvested off oyster and
mussel lines.

Also, as Namibia does not possess suitable waters for cage aquaculture and there does not appear to
be any comparative advantage in rearing marine fish in shore based recirculating systems (high
production costs and distance to markets), the short- to medium-terms prospects for finfish culture are
clearly less positive than had been planned. According to the authors, any investment in marine finfish
hatchery and grow-out production would require a substantial minimum production volume (500 to 1,000
tonnes) with access to a premium market; the Namibian market is very small, and an export market would
be required.

The following (relevant to this Project) climate change issues for mariculture / expected changes in the
Benguela Ecosystem were identified: sea surface temperature (SST) (the expected cooler temperatures
may be beneficial for the culture of trout and salmon on the West coast); elevated carbon dioxide (COz)
and ocean acidification (the egg, larval and early juvenile phases of fish species may be affected); sea
level rise (low-lying shore-based aquaculture facilities may be impacted by sea level rise and a higher
frequency of storm surges); currents (no change); rainfall (no change) (see Benguela Current Convention
(BCC), n.d.).

Employment in Namibia’s aquaculture (marine and freshwater) sector (i.e. Government, private sector, casuals
and community workers) increased from 422 to 1,640 between 2003 and 2009 (www.mfmr.gov.na). Erasmus
et al. (2023) noted that the latest MFMR data (2022; unpublished) indicate that in 2018 around 185 people
were employed in the sector; the number declined to 168 people in 2020 and further to 159 people in 2021.
For the period 2021/22, the mariculture sub-sector employed around 180 people and produced approximately
428 tonnes of which 270.62 tonnes (oysters and abalone) were exported (valued at “N$20 million) (Mr Rudi
Cloete, Director: Aquaculture & Inland Fisheries, Ministry of Fisheries and Marine Resources, pers. comm., 22
May 2023).
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2.4 Atlantic salmon
Atlantic salmon Salmo salar (see Figure 6) naturally occurs in the temperate and arctic regions of the northern

hemisphere.

Figure 6: Atlantic salmon Salmo salar (Source: D. Helgesson; https://www.fishbase.se/summary/236).

It is an anadromous species that spends most of its life in freshwater (lakes, rocky runs, and pools of small to
large rivers) (Rochard and Elie, 1994; Page and Burr, 2011). Atlantic salmon prefers water temperatures of
between 4 and 12 degrees Celsius (°C) (Kottelat and Freyhof, 2007). The juvenile fish (parr) are territorial and
can be found in the upper reaches of rivers and streams, and in riffle areas with strong current and rough
gravel bottoms (Balon, 1990). Young Atlantic salmon remain in freshwater for between one and six years.
The fish will then migrate to coastal marine waters / the continental shelf / open oceans; here they will stay for
between one and four years before returning to freshwater (where they were born) for spawning (Balon, 1990;
Rochard and Elie, 1994; OSPAR, 2010) (see Figure 7). The adult fish inhabit cooler waters with strong to
moderate flow (Allen et al., 2002).
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Figure 7: Atlantic salmon life cycle (Source: Mobley et al., 2021).
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In the wild, Atlantic salmon is reported to live up to 10 years; most individuals only reach between four and six
years of age (Muus and Nielsen, 1999). The juvenile fish’s diet consists of aquatic insects, molluscs,
crustaceans and fish; adults fish feed on squids, shrimps, and fish at sea (Rochard Elie, 1994). Some
landlocked populations do exist (e.g. in Austria) (McDowall and Tilzey, 1980; Kailola et al., 1993). Most wild
salmon populations depend mostly or exclusively on stocking due to degradations of environmental conditions.
According to Kottelat and Freyhof (2007), fishing pressure on wild stocks has decreased due to intensive
(salmon) farming, but other problems have increased. For example, farmed salmon escape in large numbers
and then move to any river and hybridise with wild stocks (for example trout Salmo trutta) (see
https://www.fishbase.se/summary/236 for the before-mentioned references).

The life cycle of farmed salmon can be split into four phases: i) roe — fertilisation of the eggs takes place in
fresh water and the roe are kept at a constant temperature for around 80 days until hatching; ii) fry — after
hatching, the fry nourish themselves on the yolk sacs on their stomachs and when consumed, the fry will then
be fed with pellets; iii) smolt — after spending 10-12 months in fresh water, and after smoltification has taken
place (the fish undergo physiological changes so as to be able to survive in a marine environment), the smolt
(weighing between 70 to 250 grammes (g)) can then be placed into the sea; and iv) mature salmon — the
salmon are reared in the ocean for 12 to 24 months / until it has reached its market-ready weight of between
two (2) to five (5) kg. The total time period from egg to harvesting is hormally around three years (African
Aquaculture Company AS, 2022; African Aquaculture Company (Pty) Ltd (AAC), 2023).

c) d)
Figure 8: Pictures showing: a) salmon roe in an uncubator tray; b) salmon fry; c) salmon parr; and d) mature
salmon (Source: African Aquaculture Company AS, 2022).

Scott and Scott (1988) listed the following diseases of the species: furunculosis Aeromonas salmonicida;
corynebacterial kidney disease Renibacterium salmoninarum; enteric red mouth disease Yersinia ruckeri;
infectious pancreatic necrosis virus; bacterial kidney disease; fin rot; and fungus infections (see
https://www.fishbase.se/summary/236 for the before-mentioned references, and https://www.ospar.org/work-
areas/bdc/species-habitats/list-of-threatened-declining-species-habitats/fish/salmon). Mowi (2022) lists the
most important health risks to (farmed) salmon as: sea lice; Cardiomyopathy syndrome (CMS) (caused by the
piscine myocarditis virus (PMCV)); Salmonid Rickettsial Septicaemia (SRS); Heart and Skeletal Muscle
Inflammation (HSMI); Infectious Salmon Anaemia (ISA); and Gill Disease (GD).
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2.5 Project Rationale

African Aquaculture Company (Pty) Ltd’s (AAC’s) main goal is “to create sustainable fish farming in the cold
waters of the Benguela current”; the Company’s intention is “to develop facilities for breeding North Atlantic
salmon by harvesting the best from Norwegian aquaculture”; advanced technology “will secure the most
sustainable growth conditions as well as a thriving economy”; project management will be carried out by “highly
skilled Norwegians and Africans with long experience from the fish farming industry”; and “local employment
at the fish-farming sites, in the fish factories, as well as in the related services industries” will be created (African
Aquaculture Company AS, 2022).

The Company’s target is to produce up to 100,000 tonnes of Atlantic salmon through both offshore and onshore
production facilities in the Luderitz area, //Karas Region Namibia.

The total investment by AAC is estimated at N$8.5 billion. Around N$100 million will be invested during the
Offshore Pilot Phase (at either of the sites AAC-I to AAC-IIl) and N$1,250 million for the Full-field Offshore
Development (production capacity of 50,000 tonnes, assuming three sites (AAC-1, AAC-II, and AAC-III) with
16 x 160 m cages including bottom mooring, one operations barge per site, installation costs, and a well boat
to transport the fish to land) (African Aquaculture Company (Pty) Ltd, 2023).

2.6 Project Activities

In order to confirm the feasibility (including the technical, financial, and environmental considerations) of the
proposed offshore component, AAC is proposing to first carry out an Offshore Pilot at either of the sites AAC-
I to AAC-III (currently it is foreseen that the Pilot will be run at AAC-I).

In order to understand the biological behaviour of the fish, the following objectives have been identified:
i) confirmation of the growth rate of Atlantic salmon in a cage system and the specific environmental
conditions; ii) confirmation of the Feed Conversion Ratio (FCR) of the fish held in the cages; iii)
confirmation of the optimum feeding strategy; iv) confirmation and continuous development of effective
measures for disease prevention, detection and treatment; and v) evaluation of the different stocking
densities (less than 25 kilogrammes per cubic metre (kg/m3)) against growth and profitability.

In order to understand the technical design of the equipment, the following objectives have been
identified: i) evaluation of the cage design; ii) evaluation of the net types and anti-foaling agents; iii)
evaluation of the mooring system design; and iv) optimisation of fish grading/harvesting.

Itis planned to collect Metocean data for a period of up to 12 months: wave height and direction; ocean current
speed and direction (the latter will have an effect on the dispersion of the waste products (uneaten feed and
faeces), the supply of oxygenated water to the fish, the mooring system design, and the cage net design and
deformation); and the physical (e.g. temperature, salinity, and turbidity) and chemical (e.g. pH, dissolved
oxygen, and nutrient salts) characteristics of the water at different depths. A satellite-linked monitoring buoy
(and base station) will be installed before the installation of the four cages.

Before, or during this time, Atlantic Salmon eggs or ova will be imported (into South Africa (SA)) from
international suppliers (such as Aqua Gen of Norway) and as per the requirements of the World Organisation
for Animal Health (WOAH), formerly the Office International des Epizooties (OIE).

Certified vendors/hatcheries need to have satisfactory routines for inspection and testing of the brood
stock; testing is required to take place during the present spawning season, as well as the previous two
years, and on each occasion, the ova needs to be free of the following diseases: Viral Haemorrhagic
Septicaemia (VHS or Egtved Disease); Infectious Pancreatic Necrosis (IPN); Infectious Haematopoietic
Necrosis (IHN); Bacterial Kidney Disease; and Infectious Salmon Anaemia.

Also, the eggs or ova need to be fertilised in water free of the spores of Myxosoma (Lentospora) cerebralis
(Whirling Disease). After fertilisation, the ova are incubated to an eyed ova stage and these ova are then
disinfected immediately prior to export/import. Upon arrival (in SA), random samples of the eggs will be
subject to veterinary testing.
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The eggs will then be hatched at a salmonid hatchery, assumed to be in SA’s Western Cape region. Here,
the fry will grow to parr in a freshwater Recirculating Aquaculture System (RAS), as well as undergo
smoltification. During this time, the fish may be vaccinated against previously identified diseases in order to
mitigate the need for future antibiotic treatments.

Note that the outbreak of a disease(s), is a major concern in aquaculture and mariculture, and not only from
an environmental, but also from an economical point of view. A major cause of concern is the potential transfer
of disease from a wild stock, or other vectors, to the aquaculture species and where the disease is then
“magnified” and transferred back to the environment. Fortunately, this risk is lower in Namibia, due to the
absence of any wild salmonid species.

A proposed Biosecurity Management Plan was prepared by Botes (2023) (see Annexure B).

Disease prevention at the marine grow out facility is highly dependent on quality, disease free smolts supplied
by the fresh water hatchery. As health-compromised fish transferred to a marine environment are highly
susceptible to disease, the following needs to be adhered to: i) a Veterinary Health Plan (VHP) must be in
place at the hatchery and smolt production unit; (at least) bi-annual veterinarian visits must be conducted; ii)
vaccination procedures for identified marine diseases must be in place; iii) a smoltification protocol with marine
transfer testing must be in place; iv) veterinary certification of each cohort transferred to the marine site must
be in place; and v) there must be a transport and transfer protocol.

Upon a successful Offshore Pilot Phase, a new, purpose-build hatchery and smolt RAS system is
assumed to be constructed closer to Lideritz. AAC has started to review potential locations and this work
will be intensified during the Offshore Pilot Phase.

Next, the smolt (around 100 g each) will be veterinary certified (for export to and import into Namibia) and
transported via truck to Luderitz.. It is assumed that a 25-tonne truck carrying around 10 fish tanks will be used.
The Company is envisaging four smolt cohorts (first 50,000 smolt and then three times 75,000 smolt), spread
three months apart, to be imported from SA to Namibia during the course of the Offshore Pilot.

Upon the arrival of the first cohort in Luderitz, the fish/smolt will be transferred (via pipe, or it will be pumped)
to a service vessel and from there to the first cage. Three months later the second cage will be stocked, and
so forth). The Atlantic salmon will be kept in the offshore cages for a growth period of up to 12 to 24 months
to reach around 3 to 5 kg before harvesting. The fish will be continuously surveyed during this period and any
measures required to maintain adequate fish health will be implemented.

Prior to the arrival of the first cohort of smolt in Liideritz, the mooring and cages need to have been installed.
Also, by this time, feed would have had to be ordered and delivered.

An onshore site, close to the launch site, need to be secured in Lideritz where the cages can be
assembled. Also, a storage facility for the equipment, fish feed, and tanks containing the silage (see
below) need to be obtained.

It is proposed to install four (4) cages (e.g. from Akva Group; see Figure 9a) with a circumference of between
75 and 180 m (90 m; see Table 2), equipped with seal- and bird-protection, and moored in an array (either
linear, or square; see Figure 9b) as part of the Offshore Pilot Phase at either of the sites AAC-1 to AAC-III.

Table 2: Summary statistics: Offshore Pilot Phase (Source: African Aquaculture Company (Pty) Ltd, 2023)

Number of 90 metre (m) circumference and 28.6 m diameter (¢) cages

Production volume available per cage in cubic metres (m3) 10,738
Total available production volume in m3 42,954
Carrying capacity for the four (4) cages (tonnes) at 25 kilogrammes (kg) / m® 1,074
Number of smolts used in pilot 250,000-300,000
Average harvest size 3-5 kg
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The surface footprint of the four (4) 90 m cages will be approximately 0.13 km2 (and 0.92 km? for the 120 m
cages; see below); the mooring footprint of the four (4) 90 m cages at site ACC-I will be approximately 0.49 km?
(at depth 50 m) and with only the anchors and chains physically on the substrate.

Based on experience from Norway, the initial nets will be shallow, around 10 m deep and with a cone for
collection of dead fish (see Figure 9a). Depending on future measured Metocean conditions, submersible
cages (e.g. Nautilus by Akva Group) may be used (African Aquaculture Company (Pty) Ltd, 2023).
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Figure 9: Pictures showing: a) a marine cage; and b) four cages moored in an array (Source: AKVA Group,
2023).

Water temperature plays an important role in the growth rate of Atlantic salmon. The optimal water temperature
for salmon growth is between 8 and 14°C and the growth rate increases with increased temperature within this
range. At lower temperatures, fish growth will be reduced (Atlantic salmon can survive down to 2°C); at
temperatures above 16°C the fish may get stressed (Atlantic salmon will not survive temperatures above
22.5°C for long periods of time).

With the ocean currents assumed to be in the order of 0.5 metres per second (m/s), it is expected that the
levels of Oz, the CO2, and the NHs will remain within the acceptable levels from the operations. The Atlantic
salmon will be stocked at (less than) 25 kg/m3. The key critical parameter is assumed to be the natural
variations based on seasonal differences of the upwelled water.

The Atlantic salmon smolt will be fed feed pellets by means of a feed-canon on-board the service vessel. The
feed will be imported (see below) and the feeding rates closely monitored.

Fish feeding and health, as well as the condition of the nets, will be monitored by underwater cameras.
Instrumentation/sensors mounted at the outside of the cages and within the array will measure the
temperature, oxygen, salinity, pH, etc.

The nets will be kept clean by means of a surface operated, mechanical cleaning unit and anti-fouling agents
(see below). Note that during the Offshore Pilot Phase, operations barges and/or a well boat will not be used.

Note that all possible measures to prevent an escape of the Atlantic salmon will be taken, as this will also have
financial implications for AAC’s operations. However, the absence of a suitable fresh water environment where
salmon eggs can be deposited, hatch, and juveniles grow to smolts (before their return to the marine
environment) will ensure that the Atlantic salmon cannot reproduce in the event of an escape.

The design of the Full-field Offshore Development will be modified based on the learnings from the
Offshore Pilot Phase (production of up to 1,000 tonnes).

Expansion of production will take place in steps of 5,000 tonnes (to ultimately reach 50,000 tonnes) (four

(4) cages will be added at a time, until there is a total of 16 cages per each of the three sites) (see Figure
10a).
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Each array (2 x 8 cages) will have a dimension of approximately 200 by 800 m at the surface; including
the mooring lines, the layout covers an area of 1,600 by 1,000 m (this will be subject to the water depth
and Metocean data).

Once the fish has reached a certain size, the nets will be replaced with deeper nets (~35 m deep) and
with a similar bottom cone design for the collection of dead fish (see Figure 9a). One hundred and sixty
(160) m cages (vs 90 m cages — see above) will have a diameter of 51 m, depth to the bottom rope of
20 m, and a centre depth of 35 m, giving a total volume of 55,816 m3 of water within each cage (the
netting area will be 7,770 square metres (m?)) (African Aquaculture Company (Pty) Ltd, 2023).
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Figure 10: Pictures showing: a) sixteen cages moored in an array; and b) operations barge (Source:
AKVA Group, 2023).

Fish feed will be provided through an operations barge, one at each of the three sites (AAC-I, AAC-II, and
AAC-III). Itis foreseen that each barge (see Figure 10b) will have a length of 37 m and a load capacity
of 760 tonne (dead weight). This will allow a total of 635 tonnes of feed onboard and 25 tonnes of diesel.
The vessel/barge will be equipped with facilities for the handling of dead fish through a silage system and
with a storage capacity of 60 m3.

Hybrid barges (with diesel engines and battery) will be used when entering into full-scale operations. The
diesel engines will run for two to three hours per day at optimal load to charge the batteries (and thus
achieving an energy efficiency in the order of 35 to 40%). The machinery will be electrical driven pumps
for feeding, etc. At 17,000 tonne production capacity, the barge(s) will use around 80,000 kilowWatt hour
(kwh) for 15 months operation of the feeding distribution pumps (see below). In addition, an estimated
10 kW is assumed for operations of the barge (heating, light, ballast pumps, dead-fish handling, etc.). In
total, an energy consumption of 180,000 to 200,000 kWh for the production of 17,000 tonnes of Atlantic
salmon is foreseen. The latter corresponds to an annual diesel consumption of around 40 to 50 m3.

Due to the shoreline current with an assumed velocity of around 0.5 m/s, water will naturally flow through
the cages and be replaced several times an hour.



Biofouling is the settlement and/or growth of marine organisms on the sea cage infrastructure. The latter is
of particular concern on the cage nets, due to the large surface area. Two methods will be used to prevent
and/or remove the growth of algae, barnacles, and other marine organisms on the equipment: i) using a
surface operated, mechanical cleaning unit (i.e. in-situ cleaning with high-pressure water) (see Figure 11a);
and ii) using anti-fouling agents with low release/zero sedimentation of copper to the environment (see
Figure 11b).

Historically, copper has been the most common anti-fouling agent. Garware Technical Fibres Ltd’s (formerly
Garware-Wall Ropes Ltd) V2 technology seems promising; the copper fibers are woven into the netting
material, instead of a paint impregnation by a copper paint, the latter that leaches and gets removed by
mechanical cleaning. During the Offshore Pilot Phase, AAC will test different treatment options in order to
ensure the lowest environmental impact (of anti-fouling agents on the environment) (African Aquaculture
Company (Pty) Ltd, 2023).
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Figure 11: Pictures showing: a) in-situ cleaning of nets; and b) V2 nets and the slow release and dispersion
copper ions in the water current (vs accumulation of copper ions on the seabed (Source:
www.garwarefibres.com).

Fish feed is the largest expense at any finfish farm, and monitoring the feeding activity is thus crucial. From
an environmental point of view, it is important to limit the amount of fish waste (e.g. uneaten feed, fish faeces
and excreted dissolved nitrogen compounds) so as to not elevate the nutrient concentration in the water
column (see Section 6.3).

The FCR for Atlantic Salmon is around 1.2 kg, however, recent optimisation on feed design and feeding
routines have brought the FCR down to between 1.10 and 1.15 kg of feed per kg of fish produced.

Salmon feed consumption depends on a variety of factors; the main factors used for feed calculations of the
specific feed rate (SFR) are fish size, fish age, and water temperature. In order to optimise the feeding of
Atlantic salmon (and thus to minimise the wasted feed), one of the world leading salmon feed companies
Skretting Aquaculture Research Centre (ARC) in Stavanger, Norway, in cooperation with large fish farmers,
developed an optimised feeding program. Based on the size of the fish and the sea water temperature, the
size of the feed pellets can be adjusted (see Table 3).

of

Table 3: Indicative feeding table (Source: Skretting Aquaculture Research Centre (ARC) in Stavanger,

Norway).

Pellet Size (mm) Fish weight (g) Sea water temperature (°C)
1P 25 15-60 8°C 10°C 12°C 14°C 16°C
2P 4.0 40 - 150 1.2 1.4 1.6 2.1 2.3
3P 6.0 125 - 350 1.1 1.2 1.4 1.6 1.8
XL 8.0 300 - 1000 0.8 1.0 1.2 14 1.6
10 10.0 800 - 2000 0.7 0.8 1.0 1.2 1.3

An example of the feed composition from a commercial feed is provided in Table 4.
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Table 4: Proximate composition of ASTAX 22 feed (Source: PRDW and Lwandle Technologies, 2017).

Constituent Percent (%) by Mass
Protein 44
Of which Total Nitrogen (N)* 7.04
Fat 22
Crude Fibre 2.1
Ash 6.9
Total Phosphorus (P) 1.08
Other 23.92

*Total Nitrogen is calculated as 16% of protein (e.g. Reid et al., 2009; see PRDW and Lwandle Technologies, 2017).

The following should be noted: i) no growth (or any other hormones) are added to the feed; ii) the feed does
not contain antibiotics as a protolithic treatment; the use of antibiotics in Norwegian aquaculture has been
reduced (due to the use of vaccines; Asche and Bjgrndal, 2014) to a low level of 0,069 milligrammes (mg) per
kg salmon produced, i.e. the production of salmon use only 2% of the antibiotics currently applied in production
of meat farming in Norway; in 2018, 98.6 % of the salmon produced in Norway did not receive any antibiotic
treatment (NORM/NORM-VET, 2018 and Olsvik, 2019; see African Aquaculture Company (Pty) Ltd, 2023);
and iii) there are no toxic dies in the feed; the coloration of the salmon flesh (to pink) is caused by the
carotenoids in the feed (an antioxidant needed for fish health) (carotenoids are sold in pure form in health
shops for human consumption) (African Aquaculture Company (Pty) Ltd, 2023).

In an attempt to quantify releases from farmed salmon, the percent estimates of dissolved and particulate
Nitrogen (N) and Phosphorus (P) are shown in Table 5 (the estimates are based on a model outlined in
Bouwman et al. (2013b; see PRDW and Lwandle Technologies, 2017) which accounts for feed and nutrient
inputs, the food conversion ratio, and nutrient assimilation efficiencies of various farmed species).

Table 5: Nitrogen (N) and Phosphorous (P) budgets for salmon aquaculture as a percentage of that consumed
by the farmed fish (Source: Bouwman et al., 2013a; see see PRDW and Lwandle Technologies, 2017).

Compartment Nitrogen (%) Phosphorous (%)
Assimilated in fish 36 33
Metabolised and excreted 54 27
Faeces 10 40
Total 100 100

For salmon aquaculture, the FCR (e.g. 1.4 and achieving an annual production of 1,000 tonnes of fish) can be
applied to obtain a loading rate of the Nitrogen (N) and Phosphorus (P) partitions of each constituent (in
tonnes/year).

Faeces production is estimated to be 15% of the total feed input (Reid et al., 2009; see PRDW and Lwandle
Technologies, 2017), and it is assumed to occur continuously owing to large individual variation in
gastrointestinal passage rate (Aas et al., 2013; see PRDW and Lwandle Technologies, 2017). An estimated
3-5% of feed added to cages is lost to the environment; it is advised that 3% and less should be achieved in
well run farms (Reid et al., 2009; Wang et al., 2012; see PRDW and Lwandle Technologies, 2017). Using the
N and P content of the feed (see Table 5), the N and P loading from uneaten feed can also be calculated (see
Table 6).

During the Offshore Pilot Phase, 1,200 tonnes of feed will be imported per annum. It is assumed that fish feed
will be imported from Skretting in Norway (see www.skretting.com), and then shipped (to Namibia) in large
bags in 40 foot containers, each carrying 35 tonnes of feed (thus ~35 containers/annum). Once the production
level is expanded to 5,000 tonnes, correspondingly 6,000 tonnes of feed would be required (i.e. ~172
containers/annum). The annual feed consumption for the Full-field Offshore Development will amount to
60,000 tonnes and the feed will be imported in bulk (African Aquaculture Company (Pty) Ltd, 2023).
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Table 6: Emission of dissolved and particulate Nitrogen and Phosphorus for salmon aquaculture for production
of 1,000 tonnes of fish per year; the calculation was based on an Feed Conversion Ratio (FCR) of 1.4
(significantly higher than the expected FCR of 1.2 or less) (Source: PRDW and Lwandle Technologies,
2017; African Aquaculture Company (Pty) Ltd, 2023).

Constituent Tonnes/year % of Feed supplied
Dissolved N 53.22 3.80%
Excretion )
Dissolved P 4.08 0.30%
Total 210 15.00%
Finfish faeces N 9.86 0.70%
P 6.05 0.40%
Total 42 3.00%
Particulates Uneaten feed N 2.96 0.20%
P 0.45 0.03%
Total 252 18.00%
Faeces and uneaten feed | N 66.04 4.70%
P 10.58 0.80%

African Aquaculture Company (Pty) Ltd (2023) indicated that, neither excess feed, nor faeces particles will be
collected within the offshore cages. The sedimentation of the excess particles to the sea-bottom depends on
the current, as well as the height of the water column; in areas with limited exchange of water, the increased
organic content could lead to eutrophication, depletion of oxygen, and algal blooms. It is assumed that, in this
case, the emissions will act as fertiliser and food for algae and seaweed, molluscs , worms, crabs and other
fish.

AAC will, however, model the potential impact and prepare routines for mitigation of any adverse effects.
Mitigation measures could include: improving feeding efficiency and thus reducing feed waste; using waste
capture systems beneath the cages; optimising medicine use; and advancing treatment of farm waste before
discharge into the open ocean.

Given the estimated water depths of the three locations (between 70 and 130 m), the consistent northward
current with a flow of around 0.5 m/s, and the open ocean conditions, sedimentation is not expected to pose a
significant challenge.

The feed pellets will be carried in a water stream through individual feeding lines to each cage in the array; the
technology has recently been tested in Norway (AKVA Group, 2023) and it reduces the energy consumption
by 80 to 90 % (vs pumping the pellets in an air stream).

A seal fence will be installed and the net material will be metal cored, to prevent predator access to the Atlantic
salmon stock (e.g. Sapphire UltraCore / Sapphire Seal-Pro-Stiff Netting from Garware Technical Fibres Ltd or
Optinet-Predator from AKVA Group) in the cages. The cages will also be covered by a bird-net to prevent
damage and/or stress to the fish (see Figure 12) (African Aquaculture Company (Pty) Ltd, 2023).
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Figure 12: Pictures showing two types of bird-net support: a) post support; and b) net support (Source: AKVA
Group, 2023).

Once the Atlantic salmon reach market size (between 3 and 5 kg), the fish will be harvested. Santurtun (2018)
advise that farmed fish should be stunned prior to slaughter, and not left to die of asphyxia. According to the
authors, carbon dioxide and electrical stunning methods do not always stun salmon humanely. Also, the widely
used methods of percussive stunning, manual or automatic, must be precise to effectively stun large numbers
of fish. Next, the fish will be processed further into primal state, either gilled and gutted (G&G), or headed and
gutted (H&G) at one of the existing fish factories in Lideritz. AAC has had discussions with potential
processing companies that are capable to expand their operations to process the salmon locally.

During the Full-field Offshore Development, it is assumed that a well boat will be used and where the
Atlantic salmon will be pumped onto the vessel. The fish will, either be killed on board, or on-shore, and
then cut and bled, before it will be chilled (or frozen) and transported to local and international destinations
for processing and consumption.

All biological waste from the harvesting and processing, as well as from fish mortalities (usually 7% of the total
population during a production cycle) (and including mass mortalities), will be retained and reused. Any dead
fish in the cages will be pumped daily from the bottom cone (see Figure 9a), through floating hoses, to the
service vessel/operations barge (or the dead fish will be removed by divers). All fish by-products, or whole
fish not suitable for human consumption, will be minced in a 2.5 m3 silage system (see Figure 13), formic acid
will be added, and the mass will be mixed until a stable acidity level of pH 3 is obtained. The fish silage process
transforms fish waste into a liquid mix of hydrolysed proteins, lipids, minerals and other nutrients, easily
digestible by both terrestrial and aquatic animals. Thereafter, the silage will be pumped into a 60 m?3 storage
tank and transported to an onshore storage tank(s) (1,000 litre tank(s)) at regular intervals. With proper
processing, the silage can be contained for several months. The silage can then, either be sold to fish-feed
factories, or used as fertiliser (Toppe et al., 2018; African Aquaculture Company (Pty) Ltd, 2023). Once the
harvesting of the 1,000 tonnes of Atlantic salmon from the Offshore Pilot starts, a suitable sized tanker will be
hired for storage.

Figure 13: Picture of a silage system (Source: AKVA Group, 2023).
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The South African market for salmon is around 5,000 tonnes/annum, whereas the global market was around
3.5 million tonnes in 2022 and is expected to grow to 4.3 million tonnes by 2028. It is thus assumed that the
production from up to 5,000 tonnes can be transported by road to South Africa and sold into the local market.

Once the production volume exceeds 5,000 tonnes, it is assumed that the surplus volumes can be exported
fresh/chilled to the Middle East by plane, or frozen and exported by ship to Europe (African Aquaculture
Company (Pty) Ltd, 2023).

2.7 Employment

Based on statistics from the Norwegian Salmon Industry, a production level of 100,000 tonnes/annum would
lead to the creation of, directly and indirectly, 15,000 to 20,000 new jobs and would generate an annual
turnover towards N$20 billion (African Aquaculture Company (Pty) Ltd, pers. comm., June 2023). Employment
per tonne in Namibia (greenfield industry) is expected to be much higher (vs a very mature industry with large-
scale automation, technology refinement, and a high level of skills in Norway).

It is foreseen that during the start-up of the Offshore Pilot Phase, and the associated activities, around 50 to
100 people will be employed directly by AAC: 30% in production, 20% in administration; 10% for security; and
40% for other related tasks such as transport, maintenance, cleaning, etc. A detailed manning plan will be
established approximately half a year before the start of the Offshore Pilot Phase.

During Full Production (100,000 tonnes/annum; and including the future commercial phases and onshore
production facility), it is estimated that up to 5,000 people will be employed directly by AAC and an additional
10,000 to 15,000 people by the associated contracting companies/service providers.

A wide variety of skills will be required, both directly in the farming and indirectly by the support services. A
large number of skills will also be required in the downstream industries of the final product. Categories of
required skills include at least, but not limited to: marine biology personnel (veterinarians, fish health
technicians, fish nutritionists, biologists, laboratory technicians, food safety technologists, etc.); marine
personnel (marine engineers, vessel skippers, sea safety officers, able sea men, divers, ROV (remotely
operated vehicle) operators, crane operators, etc.); and administrative personnel (financial management,
administration, logistics, marketing, etc.).

AAC will be bringing the extensive experience available within Norway’s mature salmon industry and is
committed to link and collaborate with Norwegian, South African, and Namibian (e.g. the University of
Namibia’s Sam Nujoma Marine and Coastal Resources Research Centre (SANUMARC)) marine research and
tertiary institutions (African Aquaculture Company (Pty) Ltd, 2023).
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3 Natural Environment

3.1  Physical Environment

3.1.1 Regional Setting

The proposed Project falls within the //Karas Region. It is the southernmost region of Namibia, covering
161,235 km2 and 20% of the total surface area of the Country. The Region is bordered by the Hardap Region
(north), the Atlantic Ocean (west), and the borders between Namibia and South Africa (south) and Namibia
and Botswana (east).

The //Karas Region is considered a natural organic administrative and economic unit and comprises of seven
constituencies: Keetmanshoop Urban, Keetmanshoop Rural, Berseba, Karasburg East and Karasburg West,
Laderitz (now !INamiz=NUs), and Oranjemund.

Keetmanshoop, the agricultural capital of the Region, seat the //Karas Regional Council. The town has direct
air, railway and road links with Namibia’s capital city, Windhoek. Other airstrips in the Region can be found at
Kolmanskuppe (also called the “ghost town” of Kolmanskop) near Liideritz, and at Aus, Bethanien, Rosh Pinah,
and Oranjemund.

The //Karas Region is a predominantly small stock (sheep and goats) farming area. However, game and
irrigation farming (at the Naute Dam and along the Orange River) have become increasingly important. Mining
operations in the Region include: onshore diamond mining (Namdeb Holdings (Pty) Ltd — Mining Area No. 1,
Northern Coastal Mines, Southern Coastal Mines, Orange River Mines, Daberas, Sendelingsdrif, and Beach
and Marine Contractors); offshore diamond mining (De Beers Marine Namibia (Pty) Ltd and Samicor Diamond
Mining); and zinc and lead concentrate (Rosh Pinah Zinc Corporation) (Ministry of Regional and Local
Government, Housing and Rural Development, 2010; Chamber of Mines of Namibia, 2023).

Tourist attractions in the Region include: Hot Water Springs (Ai-Ais and Warmbad), the Kokerboom Forest
(near Keetmanshoop), the Fish River Canyon (the second largest canyon in the world), Brukaros Mountain
(near Berseba), the coastal town of Lideritz (with fishing and boat building industries) and several guest and
game farms (see http://www.Karasrc.com/ and http://www.namibweb.com/regions.htm).

3.1.2 Benguela Current System

The Benguela Current Large Marine Ecosystem (BCLME) can be found along the coast of southwestern Africa.
It stretches from east of the Cape of Good Hope (in the south) to Cabinda in Angola (to the north) and
encompasses the full extent of Namibia’s marine environment (see Figure 14).

The BCLME is one of 50 Large Marine Ecosystems (LMEs) and one of four eastern boundary upwelling
systems worldwide, and supports an important global reservoir of biodiversity and biomass of zooplankton,
fish, crustaceans, seabirds, and marine mammals.

The near-shore and off-shore sediments hold rich deposits of precious minerals (mainly diamonds), as well as

oil and gas reserves. The principal upwelling centre in the Benguela is situated near Luderitz; it is the most
concentrated and intense found in any upwelling regime (O’Toole et al., 2001).
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Figure 14: External and internal boundaries of the Benguela Current Large Marine Ecosystem (BCLME),
bathymetric features, and surface (upper layer) currents (Source: O’Toole et al., 2001).

Shillington et al. (2006) examined the CLIPPER numerical simulation model output in order to determine
aspects of the seasonal circulation in the area between 0 and 30°S (Lideritz is located at 26°38'31.34"S).

West of Luderitz, the modelled shelf circulation appears, in the surface layers of 0 to 30 m, to be dominated
by a narrow coastal current flowing northwards at an average speed of around 25 centimetres per second
(cm/s) (0.25 m/s) during summer. At 26°S (north of Llderitz), the current speed maximum decreases abruptly
to values of about 15 cm/s (0.15 m/s).

At 40 m depth, the current is somewhat weaker (maximum current speed of around 20 cm/s (0.20 m/s) in
summer). The discontinuity at 26°S is still present.

At deeper depths (at 80 m and at 130 m), the current is intermittent and the speed may be reduced to 10 cm/s
(0.10 m/s) and even 5 cm/s (0.05 m/s). At 130 m depth, the Lideritz area displays a natural border between
two opposing seasonal regimes, i.e. a northern one associated with warmer and more saline waters flowing
southward from October-March, and a southern one concerning cold and fresher waters flowing northward
from April/May-August. Along the coast, the Lideritz area constitutes a transition between the warm and the
cold regimes. The temperature to the south of Lideritz (cold pool) is about 10-11°C; north of 26°S, the
temperature is about 13°C.
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3.1.3 Climate

Climatic processes active along the Namibian coast causes aridity and the formation of the Namib Desert, a
true dry desert (see www.atlasofNamibia.online). The arid conditions are a result of dry descending air and
upwelling of the cold Benguela Current (Dr Sarma, Namib Hydrosearch cc, May 2023). The climatic conditions
are summarised in Table 7.

Table 7: Summary of the climatic conditions in Lideritz (Source: Dr Sarma, Namib Hydrosearch cc, May 2023).

Climatic condition Description
Average temperature (Diaz Point) | 12.1 (minimum), 15.7 (mean), 19.3 (maximum) (°C)
Average annual rainfall 26 mml/year [1996 to 2022, Koichab Pan, sasscalweathernet.org]
Fog Mean yearly fog day frequency: 126.7 days per year
Average annual evaporation 2,400 to 2,600 mm/year
Water deficit 1,701 to 1,900 mm/year

Llderitz experiences warmer temperatures from October to April in the summer months and lower
temperatures from May to September. The mean monthly temperature ranges are shown in Figure 15. Air
temperature remains low due to the influence of the cold Benguela ocean current. Berg wind conditions (see
below), on the other hand, causes periods of higher temperatures during the winter months and mean minimum
temperature remains above 10°C (Dr Sarma, Namib Hydrosearch cc, May 2023).
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Figure 15: Mean monthly maximum (blue), minimum (grey), and average (orange) temperature range in
Lideritz (Diaz Point) (Source: Atlas of Namibia Team, 2022).

Monthly sea surface temperatures (SSTs) for the period between 1982 and 2011 were analysed
(https://www.ncdc.noaa.gov/oisst and Rouault, 2007; see Atlas of Namibia Team, 2022). Even though the
Benguela is a cold-water system, SSTs vary geographically, as well as over the course of the year. The
coldest waters can be found off southern Namibia and close to the coast. In winter, the waters are driven north
by strong south-westerly winds of the South Atlantic Anticyclone; in summer, warmer waters from the Angolan
Current push south, but SSTs remain cold close to the coast. Warm water events, where the warm waters
from Angola persist mush longer, took place in 1963, 1984, and 1995 (Atlas of Namibia Team, 2022).

The long-term (2008-2020) monthly average sea surface temperature and chlorophyll-a measured at Luderitz
Harbour is depicted in Figure 16.
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Figure 16: Long-term (2008-2020) monthly average sea surface temperature and chlorophyll-a (Luderitz
Harbour) (Source: K. Grobler, Ministry of Fisheries and Marine Resources, June 2023).

The Luderitz office of MFMR made available quarterly summary reports for the last quarter of 2021 (Grobler,
2021), as well as the four quarters of 2022 (Grobler 2022a, b, c, d). Grobler (2021, 2022d) included overall
summaries for the years 2021 and 2022.

Grobler (2021) noted that, when looking at the monthly SST averages (from data collected from the MFMR
jetty in Luderitz harbour), the last quarter (October to December 2021) was warmer than average; this was the
case for most of 2021 (except for February and March 2021, where values were below the long-term average).

Monthly chlorophyll-a (phytoplankton) values (also from data collected from the MFMR jetty in Luderitz
harbour) was found to be below/well below the long-term monthly averages during the last quarter of 2021,
similar to 2020, indicating below average primary production, especially during November and December.
Apart from during January 2021, this trend was visible during most of 2021. During (most of) the 4" quarter of
2021, daily chlorophyll-a measurements indicated the presence of short-lived (1-4 days), light blooms (< 9
micro grammes per liter (pg/l)); during the second half of December 2021, light blooms became more
extensive. Thalassiosira species were the most dominant group, followed by Chaetoceros species.

Overall zooplankton (meso- and macro-zooplankton) abundance from (23) samples collected from the
MFMR jetty in Luderitz harbour during the 4t quarter 2021, remained low (< 500/m3). The meso-species
community was mostly dominated by copepods of small size (Oithona spp, Acartia sp, and small
copepods), followed by “others” (and including especially trocophores, veligers, oikopleura, and eggs).
Gelatinous species (mainly comb jellies, Proboscidactyla sp, Obelia sp, and juvenile Tubularida) were
observed on several occasions, whilst nauplii were rarely present. The macro species community was
dominated by mainly Chaetognaths, Polycheates, Proboscidactyla sp and Obelia sp.

Grobler (2021) concluded that during 2021, the inshore region at Luderitz was generally characterised by
reduced upwelling strength (the norm for the past decade), and with above average SSTs and below average
primary production.

During 2022, no extensive warming events were observed, only a few brief periods of localised warming,

especially in late-January/early-February (during early-February 2022, a brief but substantial spike in SST was
noted) (Grobler, 2022d).
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Chlorophyll-a remained fairly low during most of 2022 (from April to November), but increased (both in values
and in variability) during January to March and in December (i.e. during the main upwelling season). Between
February and March 2022, very dense blooms were measured. The latter were mostly due to high densities
of the ciliate Mesodinium major which dominated plankton communities over a two-week period (21 February
to 4 March 2022), and was visible as large discoloured regions in the bay waters.

Throughout most of 2022, zooplankton abundance remained fairly low (in samples collected from the
MFMR jetty in Lideritz harbour). Abundance, however, increased and became more variable during
January to March and September to December; during the fall and winter, levels declined to less than
100/m3. In March 2022, and for a brief period, there was a proliferation in zooplankton abundance
(species of Small Copepods reached high densities of between 1,500 and 3,600/m3).

During 2022, bottom dissolved oxygen levels followed the seasonal trend of low values during summer-fall and
high values during winter-early spring, and with “switch-over” periods generally in May (low to high bottom
dissolved oxygen) and November (high to low bottom dissolved oxygen). During January to April 2022, very
low (<1ml/l) bottom dissolved oxygen waters developed over the shelf off Luderitz. In February 2022, it moved

close inshore and into the bay waters, and although retreating during March 2022, the bottom dissolved oxygen
levels remained low close inshore until April 2022.

Grobler (2022d) concluded that during 2022, typical seasonal upwelling conditions, although overall still
weaker than the long-term average, and with the usual ‘berg wind’ conditions in winter resulting in increased
air temperatures, were experienced. Air and SST values indicated a similar, and the typical seasonal pattern
for the Luderitz area. Plankton remained very low during fall and winter, and when it did increase in spring
and summer, it reached high abundance only on rare occasions.

The average annual rainfall in Lideritz is about 20 millimetres (mm), with rainfall occurring for short durations
after extended periods of drought. Liideritz is subject to very occasional winter rainfall. A short data record
available from a station in Koichab Pan, some 100 km to the north-east indicates similar low rainfall (see Figure
17). The average annual rainfall further inland is 80 mm. Rain in inland areas occur mainly as low intensity
winter showers, with occasional short, but heavy, thunderstorms in the summer. Inland of Luderitz, severely
water deficit climatic condition prevails (see Table 7) (Dr Sarma, Namib Hydrosearch cc, May 2023).
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Figure 17: Rainfall recorded from Koichab Pan (Source: SASSCAL, sasscalweathernet.org, accessed May
2023).
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Moisture from sea fog (see Table 7), however, is transported inland more frequently at the coast and relative
humidity remains high. The overall amount of precipitation at the coast is not sufficient to replenish surface or
groundwater bodies.

Winds at Lideritz are persistently strong; the average annual wind velocity is around 30 to 35 kilometres per
hour (km/h), and predominantly from the south and south-west. In winter, hot, dry easterly windy conditions
occasionally occur over periods lasting for a number of days. These are the ‘berg wind’ conditions that form
due to high-pressure systems in the interior and are characterised by high temperatures and dry, dusty
conditions (GRN, 2016). Sandstorms occur frequently, particularly during the summer months (Dr Sarma,
Namib Hydrosearch cc, May 2023).

The cold Benguela Current fuels the South Atlantic high-pressure cell located offshore; this anticyclone acts
like a giant turbine blasting air in an anticlockwise rotation towards the coast. This, combined with the Coriolis
force that deflects the winds north-westwards, produces the wind patterns seen off the Namibian coast. The
deflection of winds close to land, results in the predominance of south-easterly, southerly and south-westerly
winds along the entire Namibian coast.

Wind speeds are highest off the coast during the summer months when temperature gradients are steepest
between the cool ocean and the warm land (see Figure 18). The coastal stretch from Lideritz southwards to
the Orange River mouth is recognised as being the windiest area in southern Africa and record wind speeds
have been measured at Pomona in the Sperrgebiet (Seely and Pallet, 2008; see Atlas of Namibia Team, 2022).
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Figure 18: Average wind speed (m/s) during: a) Ja d) October (Source: Atlas of

Namibia Team, 2022).
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3.1.4 Archaeology

There are no known heritage sites and/or sites of archaeological importance in die area.

3.1.5 Topography, Hydrology, Geology and Hydrogeology

The following baseline information, unless otherwise noted, was provided by Dr Sarma, Namib Hydrosearch
cc (May 2023):

Topography and Hydrology: Existing data on the coastal hydrology of Namibia are scarce, with the exception
of the larger ephemeral rivers. The following description is based on topographic and hydrology data as
indicated (see Table 8).

Table 8: Sources of data consulted (Source: Dr Sarma, Namib Hydrosearch cc, May 2023).

Dataset Source
Borehole information GROWAS borehole database. Geohydrology Division, Directorate of Water
Resources Management, Ministry of Agriculture, Water and Land Reform (MAWLR).
Geological information Geology Mapsheet 2615. Geological Survey Namibia.
General hydrogeological GIS datasets of the Hydrogeological Map of Namibia and accompanying report (Lohe
data etal., 2021).
Digital elevation data ALOS 3D (eorc.jaxa.jp/ALOS).
Climate and topography of GIS datasets of the Atlas of Namibia (www.atlasofnamibia.online).
the project area Namibia Meteorological Services.

SASSCAL Weathernet (www.sasscalweathernet.org/).
Topographic map 2615. The Directorate of Survey and Mapping.

Reports and maps on the Geohydrology Division, Department of Water Affairs (DWA), MAWLR Library.
Koichab Aquifer

On a regional scale, a marked increase in slope occurs at the ‘Great Escarpment’ along the entire western
Namibia and beyond, evident when travelling from the inland central plateau areas to the ocean. The slope
beyond the escarpment to the west is relatively gentle, forming the coastal plains. West flowing ephemeral
rivers that originate inland, east of the Escarpment, have their headwaters in areas of higher rainfall. These
relatively larger rivers are important water sources for the dry coastal areas, either as surface water, or as
recharge source to alluvial aquifers. Significant flows can occur in response to occasional higher rainfall in the
inland areas.

The coastal plains gently slope to the west from a distance of 100 to 150 km east. Within the coastal plains,
smaller west flowing ephemeral streams are present, but rarely flow. In contrast to the larger ephemeral rivers,
these local rivers have much smaller catchments, limited to the arid or hyper arid Namib Desert. The streams,
however, indicated intermittent activity in the past and are discernible as slight differences in elevation and
sediment type. The local topography is strongly influenced by the rocky outcrops causing a comparative
rugged terrain (see Figure 19).

Extensive dune areas, the Namib Sand Sea, extend from immediately north of an important ephemeral river,

the Koichab, that runs along the dune line forming the southern border of the dune field (see Figure 19). The
Koichab originates inland, some 80 km east of the town of Aus and culminates in the Koichab Pan.
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Figure 19: Topography, surface drainage and borehole information (Source: Dr Sarma, Namib Hydrosearch
cc, May 2023).

Geology: The area is underlain by high grade rocks of the Namaqua Metamorphic Complex (NMC), mainly
paragneiss, amphibolite, hornblendite and intrusives leucogranites. The Bogenfels Formation (Gariep
Complex) carbonate rocks are in contact with the NMC along the coast. Younger overlying Tertiary and
Quaternary sediments include Tertiary age silt, sandstone and limestone, alluvium associated with ephemeral
streams, extensive aeolian sand cover, locally derived weathered sheet deposits (sand, clay and silt), salt pans
and calcrete. A simplified representation of the various geological units is shown in Figure 20.

Hydrogeology: existing surface and hydrogeological data for the Luderitz Peninsula are scarce. The data
sources used for this baseline study are listed in Table 8. There are no boreholes listed in the GROWAS
database for the larger Luderitz area (see Figure 20).

Koichab Beds: The only aquifer known to have the capacity to meet the water demand of Lideritz is the
Koichab Beds located about 100 km to the north-east of Lideritz (see Figure 20). The aquifer was developed
in 1968 and since then have been the supply source to the town. The scheme is operated by Namibia Water
Corporation (NamWater).

The Koichab Beds are laid down in the paleochannel of the Koichab River. Overlying the aquifer, are dry
aeolian sediments that form large dunes up to 200 m in height. The Koichab beds consist of clay, sand and
gravel; high yielding aquifer material being in clean sand units within these sediments. Borehole yield is in the
range of 5 to 50 cubic metres per hour (m3/h). In the past, the total withdrawal was estimated at 1.12 million
cubic metres a year (m3/year). The water demand has grown gradually with population growth and economic
activity. The 2011 census reports some 15,000 residents. Currently, it is estimated that the population has
increased to about 20,000 residents with added growth and recent economic activity (see Section 3.3.1). The
current water demand is therefore about 730,000 m3/year, assuming per capita demand of 100 litre per person
per day. This demand appears to be within the supply capacity of the scheme.
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The total water resource in the Koichab Beds is indicated as 1,600 million cubic meters (Mm?3) while the
developed wellfield operated by NamWater, has an estimated stored resource of 150 Mm3. The groundwater
is, however, mined from the aquifer only as a limited amount of recharge (2 Mm?3/year) occurs in upstream
inland areas and the average age of the groundwater ranges from 5,000 to 7,000 years. Groundwater levels
in the scheme have declined in response to continued withdrawal. The water resource available from the
Koichab Beds is indicated as large, but further studies are needed to firmly establish the actual extent of the
aquifer, detailed investigation of its potential, and assessment of the impact of long-term withdrawal.

Groundwater is in general is of Group A or Group B (Namibian Water Quality Classification), i.e. excellent to
good quality. Total dissolved solids (TDS) records in the GROWAS database show a range of 200 to 600
milligrammes per litre (mg/l).

Alternative water sources: other groundwater sources in the area are of poor potential. These include fractured
basement rock aquifers of limited yield potential and sustainability, and the Anichab aquifer (see Figure 20).
The fractured rock aquifers are within small surface water catchments limited to the hyper-arid parts of the
coast and recharge is negligibly small. The Anichab aquifer is a lower potential aquifer than the Koichab Beds
with yields ranging from 1 to 5 m3/h and slightly higher salinity (TDS-range: 900-1,200 mg/l). The location of
the aquifer suggests connection to the Koichab paleochannel. However, the proximity of the aquifer to the
ocean could lead to contamination by saline water when pumped. Other future alternatives include
desalination of ocean water, reclaiming of waste water, and artificial recharge of the existing aquifer.
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Hydrogeological conditions in the area: according to the Hydrogeological Map of Namibia, the groundwater
potential of the general area around Luderitz is very low (see Figure 21). This is inferred based on the
hydrogeological setting as no borehole information is available. The published Hydrogeological Map indicates
that the Namaqua Metamorphic Complex (NMC) and Bogenfels Formation (carbonates) rocks comes into
contact along the coastline and is affected by north-west trending faulting. In the absence of any fresh water
source, either from rainfall or surface water flow, the potential for formation of a fresh water aquifer along the
coast is extremely low. The fractures could, however, be connected to the ocean and could yield saline water.
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Figure 21: Groundwater potential in the project are\a”(Source: Hydrdgeological Map of Namibia).

Pisces Environmental Services (Pty) Ltd (2020) noted that the inner shelf is underlain by Precambrian bedrock
(or Pre-Mesozoic basement), whilst the middle and outer shelf areas are composed of Cretaceous and Tertiary
sediments (Dingle, 1973; Birch et al., 1976; Rogers, 1977; Rogers and Bremner, 1991; see Pisces
Environmental Services (Pty) Ltd, 2020). The inner shelf sediments off Liuderitz are dominated by sand (see
Figure 22; after Bremner et al., 1986).
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Figure 22: Map showing the sediment distribution (sand) at three proposed offshore sites (Source: Maike
Prickett, GIS Specialist, 12 June 2023; after Bremner et al., 1986).

The assessment of the potential impacts is provided under Section 6.3 (this Report) and the proposed
mitigation measures are contained in the Environmental Management Plan (see Section 7.4).

3.2  Biophysical Environment

The extent of the shelf, comprising of both benthic (bottom) and pelagic habitats, is approximately 110,000 km?
extending from the shore to a depth of 200 m. The widest parts of the shelf can be found off the Orange River
and Walvis Bay, whilst the narrowest section occurs between the Kunene River and Cape Frio (Maartens,
2003).

Holness et al. (2014) mapped the pelagic, benthic and coastal habitats of Namibia as part of the Benguela
Current Convention’s Spatial Biodiversity Assessment (BCC-SBA). The various habitats were subsequently
assigned an “ecosystem threat status”. AAC'’s three proposed offshore sites (AAC-I at 70 m depth; AAC-II at
115 m depth; and AAC-IIl at 130 m depth) fall within the area “least threatened” (benthic and coastal, and
pelagic ecosystems) (see Figure 23).
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Figure 23: Map showing the habitat types and ecosystem threat status at three proposed offshore sites

(Source: Maike Prickett, GIS Specialist, 12 June 2023; after Holness et al., 2014).

3.2.1 Benthos

Pisces Environmental Services (Pty) Ltd (2020) noted that numerous studies have been conducted on the
southern Namibian inner shelf benthos, mostly focused on mining impacts (Goosen et al., 2000; Steffani and
Pulfrich, 2007; Steffani, 2009; Karenyi, 2014; Steffani et al., 2015; Biccard and Clark, 2016; Biccard et al.,
2016; Duna et al., 2016; Karenyi et al., 2016; Biccard et al., 2017, 2018; Gihwala et al., 2018; Biccard et

al.,2019; and Giwhala et al. 2019), and provides the following description (based on these studies):

Note that invertebrates that live on sediments (epifauna) or burrow within sediments (infauna) are generally

divided into macrofauna (animals >1 mm) and meiofauna (<1 mm).

Generally, species richness increases from the inner-shelf across the mid-shelf and is influenced by
sediment type. The highest total abundance and species diversity was measured in sandy sediments of the
mid-shelf. Biomass is highest in the inshore (x 50 g/m? wet weight) and decreases across the mid-shelf

averaging around 30 g/m? wet weight (Karenyi, 2014; Karenyi et al., 2016).

Typical species occurring at depths of up to 60 m include the snail Nassarius spp., the polychaetes Orbinia
angrapequensis, Nepthys sphaerocirrata, several members of the spionid genera Prionospio, and the
amphipods Urothoe grimaldi and Ampelisca brevicornis. The bivalves Tellina gilchristi and Dosinia lupinus
orbignyi are also common in certain areas (some of the species are shown in Figure 24). All these species
are typical of the southern African West coast (Goosen et al., 2000; Steffani and Pulfrich 2007; Steffani,

unpublished data; see Pisces Environmental Services (Pty) Ltd, 2020).
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0.25 mm

Figure 24: Benthic macrofaunal genera commonly found in nearshore sediments: top row, left to right: -
Ampelisca, Prionospio, Nassarius; middle row, left to right - Callianassa, Orbinia, Tellina; and bottom
row, left to right - Nephtys, hermit crab, Bathyporeia (Source: Pisces Environmental Services (Pty) Ltd,
2020).

Benthic communities are structured by the complex interplay of a large array of environmental factors.
Water depth and sediment grain size are considered the two major factors that determine benthic community
structure and distribution on the South African west coast (Steffani and Pulfrich 2007; Steffani 2007a;
2007b).

However, studies have shown that shear bed stress - a measure of the impact of current velocity on
sediment — oxygen concentration (Post et al., 2006; Currie et al., 2009; Zettler et al., 2009, 2013),
productivity (Escaravage et al., 2009), organic carbon and seafloor temperature (Day et al., 1971) may also
strongly influence the structure of benthic communities.

There are clearly other natural processes operating in the deep water shelf areas of the West Coast that
can over-ride the suitability of sediments in determining benthic community structure, and it is likely that
periodic intrusion of low oxygen water masses is a major cause of this variability (Monteiro and Van der
Plas, 2006; Pulfrich et al., 2006). In areas of frequent oxygen deficiency, benthic communities will be
characterised either by species able to survive chronic low oxygen conditions, or colonising and fast-growing
species able to rapidly recruit into areas that have suffered oxygen depletion. The combination of local,
episodic hydrodynamic conditions and patchy settlement of larvae will tend to generate the observed small-
scale variability in benthic community structure (see Pisces Environmental Services (Pty) Ltd, 2020).

3.2.2  Jellyfish

According to Gibbons et al. (2021), “jellyfish are organisms whose body tissues comprise >95% water (Lucas
and Dawson, 2014), and include representatives from three phylogenetically very distinct taxa (Giribet and
Edgecombe, 2020): Ctenophora, Cnidaria and Chordata (Thaliacea).

Salps and doliolids (Thaliacea) are strictly epipelagic filter feeders, pumping water across mucous nets that
are fine enough to trap bacteria and micro-phytoplankton. They play an important role in the biological carbon
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pump, turning surface production into fast-sinking faecal pellets and marine snow. Salps and doliolids have
complex life cycles involving an alteration between sexual and asexual generations, with sexual individuals
being hermaphroditic.

By contrast, ctenophores are strictly carnivorous, either capturing meso-zooplankton prey on colloblast-laden
tentacles, or by engulfing other ctenophores whole. They are hermaphroditic and are capable of reproducing
at a small size. Whilst a few taxa are benthic, most ctenophores are pelagic and can be found in all layers of
the ocean from the surface to the bathyal.

The phylum Cnidaria comprises three subphyla, only one of which includes pelagic, free-living members:
Medusozoa (Giribet and Edgecombe, 2020). As their name suggests, medusozoans typically (and ancestrally)
display an alteration of generations (metagenesis) between a (usually) benthic polyp that reproduces asexually
and a free-swimming medusa that reproduces sexually: sexes are generally separate. That said, the medusa
phase may be lost in some taxa, whilst the sessile polyp phase may be lost in others. All cnidarians are
carnivorous, capturing prey on nematocyst-laden surfaces in a variety of ways, though some may also contain
photosynthetic zooxanthellae. Like ctenophores, pelagic cnidarians can be found in all oceans and at all
depths, though taxa that have retained a metagenic life-history are generally more common in shallow water
over continental shelves."

Strandings of jellyfish on the Liideritz peninsula are recorded by staff from the MFMR. During the first quarter
of 2022, Chrysaora fulgida (Figure 25b) arrived fairly late in the stranding season and reached very high
numbers (many thousands); the majority (97%) were small juveniles (<15 cm diameter). Aequorea forskalea
(Figure 25a) and Chirodropus gorilla (Figure 25c) arrived in lower numbers, whilst Chrysaora africana (Figure
25d; normally a rare sighting of one or two individuals on Lideritz beaches) stranded during late March in
higher numbers than usual (Grobler, 2022a). The strandings of Chrysaora Africana again increased in 2023
(K. Grobler, Ministry of Fisheries and Marine Resources, pers. comm.).

c) d)
Figure 25: Pictures showing representatives of the Phylum Cnidaria found at Lideritz: a) Aequorea forskalea;
b) Chrysaora fulgida; c) Chirodropus gorilla; and d) Chrysaora africana (Source: K. Grobler, Ministry
of Fisheries and Marine Resources, June 2023).

3.2.3 Nekton

Overall, the marine waters of Namibia host an estimated 56 species of shrimp, 11 species of lobster, 35
offshore and three nearshore species of crab, 55 species (23 families) of Cephalopods, two species (one
family) of Hagfish or Jawless fish, 46 species (15 families) of shark, 28 species (seven families) of Batoid fish
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(skate, ray and guitarfish), six species of Chimaera and 410 species (137 families) of bony fish. Marine
mammals (see Section 3.3.2 for more details re seabirds and marine mammals) recorded off Namibia include
eight species of baleen whales, 23 species of toothed whales and dolphins, and one species of seal
Arctocephalus pusillus pusillus (Bianchi et al., 1999).

In the northern shelf region (Kunene River to midway to Walvis Bay), a number of demersal (bottom) species
i.e. large-eye dentex Dentex macrophthalmus, thinlip splitfin Synagrops microlepis, longfin bonefish
Pterothrissus belloci and African mud shrimp Solenocera africana reach their southernmost distribution. The
central shelf area (north of Lideritz) exhibits low species diversity resulting from the presence of hypoxic
waters. Dominant species in this region include the Cape hake Merluccius capensis and the pelagic goby
Sufflogobius bibartus. Deeper off the shelf, in addition to Cape hake and pelagic goby, Cape monk Lophius
vomerinus, Angola flying squid Todarodes sagittatus angolensis, jakopever Helicolenus dactylopterus and
lanternfish (Myctophidae) can be found. South of Lideritz, higher species diversity is evident with a number
of species reaching their northernmost limit. Species dominating in this region are: hakes M. capensis and M.
paradoxus, silver scabbardfish Lepidopus caudatus, Cape bonnetmouth Emmelichthys nitidus nitidus, Cape
John dory Zeus capensis, Cape gurnard Chelidonichtys capensis, kingklip Genypterus capensis, snoek
Thyrsites atun, and Cape elephantfish Callorhinchus capensis. Species found on the slope, as well as shelf,
include Deep-water and Cape hakes, blackbelly rosefish, grenadiers (Caelorinchus simorhynchus and
Nezumia species) lanternfishes, smallscale slimehead Hoplostethus melanopus and African sawtail catshark
Galeus polli (Bianchi et al., 1999).

Pelagic species include sardine (pilchard) Sardinops ocellatus, anchovy Engraulis capensis, round herring
Etrumeus whiteheadi and mullets Liza dumerili, L. richardsonii and Mugil cephalus. Sardines tend to occur
within 50 km from the coast and together with anchovy, co-exist as quasi-discrete stocks off northern and
central Namibia. Round herring, mainly juveniles, are occasionally caught inshore as a small bycatch in the
purse seine fishery and this species is widely distributed across the shelf. Juvenile Cape horse mackerel
Trachurus capensis are most common off northern Namibia and southern Angola, whilst Kunene horse
mackerel T. trecae are found in the subtropical and tropical waters of Angola and sometimes, Namibia. Both
species are usually found within the 100 m isobath (Hampton et al., 1999). Juvenile Cape and Kunene horse
mackerel, and linefish such as kob (kabeljou) Argyrosomus species, west coast steenbras Lithognathus aureti,
galjoen Dichistius capensis and dassie (kolstert or blacktail) Diplodus sargus, in addition to the species
mentioned above, form the dominant marine fisheries resource in coastal waters off Namibia (Sakko 1998a;
Hampton et al., 1999).

The Namibian linefish fishery consists of a recreational rock-and-surf angling sector, a commercial lineboat
sector and commercial and recreational skiboat sectors, all targeting specific but sometimes overlapping
angling species (Holtzhausen et al., 2001). Recreational shore angling is only permitted within the areas
around Torra Bay (20°25'S-13°14'E) and Terrace Bay (20°03'S-13°03'E) within the Skeleton Coast Park (50
km coastline), between the Ugab River and Sandwich Harbour (235 km coastline) and around Oranjemund
and Luderitz (Kirchner et al., 2000; Holtzhausen and Kirchner, 2001), but commercial linefishing boats are
allowed to fish along the entire Namibian coastline (MFMR, 1993). Snoek are targeted by line boats and
caught mainly between 20°S and 26°30’S in waters shallower than 200m (MFMR, 2018). Restricted areas,
covering approximately 80% of the coastline, therefore, cannot be regarded as marine protected areas where
linefishing boats are concerned (Holtzhausen and Kirchner, 2001). At Terrace Bay, for example, the four main
target species include: kob and steenbras (caught from the sandy or pebble beach areas or from the rocks in
deeper water) and galjoen and blacktail (caught off rocky areas with turbulent surf). Barbel or sea catfish
Tachysurus feliceps are also taken in significant numbers, but other species like redfingers, klipfishes,
mackerel, white stumpnose, strepie and the spotted gully and hound sharks only make up less than 1% of the
angler catches (Penrith and Loutit, 1982) (see Maartens, 2003).

3.2.4 Plankton

Pelagic organisms with limited or no power of locomotion are termed plankton, derived from the Greek
“planktos” which means, “to wander” or “drift”. These small, neutrally buoyant or "free floating" plants and
animals provide the primary food sources for a host of marine species and thus constitute the early building
blocks in the marine food web (Shannon and O'Toole, 1998). Plankton can be separated into several groups
and the classification may depend on whether the organism is a plant or an animal (phytoplankton vs.
zooplankton), the size (ranging between picoplankton of < 2 um and megaplankton of > 20 mm), the habitat
(neritic plankton that lives close to the shore and over the shelf vs. oceanic plankton that are found beyond the
shelf), the length of planktonic life (holoplankton or animals that are planktonic for their whole life vs.
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meroplankton e.g. fish, crab and lobster larvae) or how they derive their food (autotrophs, heterotrophs or
decomposers/bacteria) (Pillar and Hutchings, 1989). Shannon and Pillar (1986) and Hutchings and Field
(1997) provide extensive reviews of plankton in the Benguela system.

Phytoplankton

Phytoplankton provides for a wealth of marine life in being the primary producers in many marine ecosystems
and account for half the world's primary production as well as half the oxygen in our atmosphere (Castro and
Huber, 1997). In order to photosynthesise, sunlight is required and most of the organic productivity associated
with phytoplankton, takes place in the uppermost layers of the water column. Two categories or groups can
be distinguished i.e. the flagellates and dinoflagellates: the former with an outer silica skeleton and no power
of self-propulsion, and the latter with small hairs or flagella and that are capable of weak motion (Shannon and
O'Toole, 1998).

Diatoms (from the Greek "diatomsos" which means “cut in two”) and to a lesser degree dinoflagellates (from
the Greek "dinien" which means “to whirl”), the latter tinged with red, brown or green pigments, dominate the
Benguela system. Indications, however, exist that nanoplankton (2-20 pm) exhibits relatively stable (relative
to diatoms) and persistent populations, the latter becoming more important under conditions not favourable for
diatom growth. Nanoplankton populations may thus be more important in the Benguela that generally
appreciated (Shannon and Pillar, 1986).

A total of 375 microplankton (20-200 um) species were recorded off the northern Benguela: diatoms (184
species), dinoflagellates (158 species), golden-brown algae (26 species), green algae (three species), blue-
green algae (two species), euglenoids and yellow-green algae (one species each) (Kruger, 1980). The
author’s view is that Namibian waters are floristically undistinguished as 73 and 72% of the species are shared
with the Mediterranean and Indian Ocean, respectively and only a few of the diatoms, e.g. Delphineis karstenii
(Fragilaria karstenii), appear to be restricted to the region. The most common diatoms recorded by Hart and
Currie (1960) was Chaetoceros, Rhizosolenia, and Nitzschia species, as well as Planktoniella sol and
Asterionella glacialis (A. japonica), whilst Peridinium species were important in the dinoflagellate group. Apart
from the wide variety of diatoms dominating in the neritic zone in the northern Benguela (Shannon and Pillar
1986), blooms of Leptocylindrus species, Chaetoceros species, Coscinosira polychorda, Thalassiosira
species, Delphineis karstenii, Thalassionema nitzschioides and Asterionella glacialis have been recorded in
coastal waters and Rhizosolenia styliformis, R. alata, Thalassiothrix longissima, Chaetoceros species,
Peridinium and Ceratium species and Planktoniella sol further offshore, off central Namibia (Kollmer, 1962,
1963: see Shannon and Pillar, 1986). Shannon and Pillar (1986) indicated that Pieterse and Van der Post
(1967) recorded Thalassiosira, Nitzschia, Leptocylindrus, Chaetoceros and Thalassionema and Hulburt (1976)
Chaetoceros species, Thalassiosira species, Nitzschia species, Rhizosolenia stolterfothii and Asterionella
glacialis as the principal and most common genera and species of diatoms. During the 1964-1966 red tides
of Walvis Bay the most common dinoflagellate species were Heterocapsa triquetra, Gymnodinium
galatheanum, Scrippsiella trochoidea and Alexandrium tamarense (Pieterse and Van der Post 1967), whilst
Prorocentrum micans and various species of the genera Gyrodinium, Peridinium and Dinophysis were also
observed. The main diatom groups off southern Namibia are Chaetoceraceae in the neritic zone and
Soleniineae and Pennatae further offshore (Hart and Currie, 1960).

The northern and southern Benguela, with Chaetoceros, Nitzschia, Thalassiosira and Rhizosolenia being
endemic throughout the region, shares similar species assemblages. Indicator species are Delphineis
karstenii (Fragilaria karstenii) that is restricted to the north and Skeletonema costatum that is found
predominantly in the southern Benguela (Shannon and O'Toole, 1998).

Harmful Algal Blooms: Organisms associated with Harmful algal blooms (HABs), better known as "red
tides", are mostly dinoflagellates, diatoms and ciliates (Phylum Ciliophora), the largest of the seven
protozoan phyla that contains some 8,000 species. Within the Benguela current, harmful algae (mainly
dinoflagellates) occur over an area covering almost 20° of latitude and the highest incidence of HABs
occur during the latter part of the upwelling season (northern Benguela) or during periods of light onshore
winds and downwelling associated with Pacific El Nifio events (southern Benguela) (Shannon and
O'Toole, 1998). Prevailing southerly winds in the spring and early summer blow the surface waters
offshore and causes the rise of the cold, nutrient-rich waters to the surface. These cold, nutrient-rich
water masses may also contain dinoflagellate cysts, coming from the sediment where they have "rested"
during the winter, and that finally germinate and produce swimming cells that can bloom. As the upwelled
water matures, diatom blooms form. A warm water layer forms above that of the cold, nutrient-rich water
and in between these two layers, nutrients accumulate which provides conditions in which dinoflagellates
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are favoured over diatoms. At the upwelling front, where the cold inshore surface water meets the warmer
oceanic water, the dinoflagellates are brought to the surface. These organisms then, due to the high light
intensity at the surface, grow rapidly and produce asexually and HABs develop when the blooms, under
certain wind and current conditions, are moved inshore.

Whether the phytoplankton species are toxic or not, the consequences may be severe. Non-toxic
dinoflagellates are usually responsible for water discolorations i.e. various shades of red, yellow, brown,
green or purple. In addition, blooms of non-toxic species may cause conditions such as anoxia and
sulphur eruptions (when bacteria turn to sulphur as a substitute for oxygen and produce poisonous
hydrogen sulphide) and certain diatom genera have been implicated to cause physical damage to fish
(e.g. clogging or irritation to the gills resulting in death). Finally, trophic dysfunction may occur due to
chronic, sub lethal impacts (rather than acute impacts) of HABs that alter food webs. Toxic species may
cause mass mortalities of fish, shellfish, marine mammals, seabirds and other animals as well as human
illness and death resulting from eating contaminated seafood. Two species of dinoflagellates
Gymnodinium galatheanum and Peridinium triquetrum have been linked to fish killings off Walvis Bay,
the former releasing their toxins directly into the water and which may also adversely affect growth,
fecundity and recruitment of a number of fisheries. Shellfish poisoning (SP) occurs when toxic
phytoplankton are filtered from the water by e.g. clams, mussels or oysters and algal toxins then
accumulating within these organisms to levels potentially lethal to humans. Various syndromes have
been described: Paralytic Shellfish Poisoning (PSP) (caused by Alexandrium catanella and Alexandrium
tamarense), Diarrhetic Shellfish Poisoning (DSP) (caused by Dinophysis), Neurotoxic Shellfish Poisoning
(NSP) (caused by Gymnodinium) and Amnesic Shellfish Poisoning (ASP) (caused by Pseudonitzschia)
(Pitcher and Calder, 1998). Mussels off Luderitz have regularly tested positive for PSP, whilst DSP testing
for Dinophysis only takes place on a small scale (Kemp 1998). NSP and ASP has not been observed in
the Benguela even though Pseudonitzschia, responsible for ASP is thought to occur in the region (Pitcher
and Calder, 1998).

There is a dispute as to whether the scale and complexity of HABs are increasing or not. Some are of
the opinion that there is an increase in the number of toxic blooms, the types of organisms affected and
subsequent economic losses, the diversity of toxins and toxic species, and the scale and complexity of
these HABs and that it could possibly be linked to human activity such as increased coastal pollution
(Pitcher and Calder, 1998). The introduction of alien organisms to the marine environment, including
toxic algae in cyst form, by the ballast water (a temporary load used to increase stability until the vessel
picks up its cargo) of ships may also be to blame. Bowie and Hockey (n.d.) provide examples of instances
where more than 300 million toxic dinoflagellate cysts were found in a single vessel as well as of these
dinoflagellate cysts occurring in more than 40% of cargo vessels entering Australian ports. Others,
however, believe that HABs, due to increased awareness and improved surveillance, only appear to be
increasing (Pitcher and Calder, 1998).

Hydrogen Sulphide Eruptions: Eruptions of hydrogen sulphide characterised by a "rotten egg" stench and
the subsequent die off of fish and crustacean species is another regular feature occurring between Cape
Cross (22°S) and Conception Bay (24°S) (O’Toole, 1997). Even though hydrogen sulphide eruptions do
occur in, for example, the Baltic and Black Seas, it does not approach the intensity of that found off
Namibia. These sulphide eruptions are natural phenomena and usually occur during late summer when
upwelling is at a minimum. In several cases red tides have been implicated in the events, with the earliest
record dating back to 1880 (Pitcher and Calder, 1998). A fertile environment for blooming phytoplankton
is created, with the latter containing high concentrations of diatoms. These diatoms eventually die, fall to
the bottom and are decayed by anaerobic bacteria, which in turn produce poisonous hydrogen sulphide
within a thick mud-belt of sea sediment, 740 km long and 76 km at its widest point off Walvis Bay, parallel
to the coast. When hydrogen sulphide enters the water column during an eruption, it oxidises to sulpher
causing the sea water to turn into a murky shade of green. Sulphide combines with oxygen and by using
the oxygen in the water, it causes deadly low-oxygen conditions. Little is known about the frequency of
these events or what it is that triggers the release of these gases from the mud belt, but due to suspicions
that the eruptions may be becoming more frequent and intense, possible links to global warming or other
large ecological disturbances are to be examined (Weeks et al., 2002; B. Currie, MFMR, pers. comm.)
(see Maartens, 2003).
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Zooplankton

Zooplankton includes representatives from all the major invertebrate phyla as well as some vertebrates and
can be categorised into four classes: micro-zooplankton (2-200 pum), meso-zooplankton (200 pm — 2 mm),
macro-zooplankton (2-20 mm) and mega-zooplankton (> 20 mm) (Gibbons, n.d.). In the Benguela ecosystem,
the zooplankton fauna exhibits relatively low species diversity, high abundance and limited endemism.
Copepods (Copepoda) and the euphausiids (Euphausiacea) are the most abundant (Shannon and Pillar, 1986;
Gibbons and Hutchings, 1996), the latter of which 14 species were recorded by Boden (1955; see Shannon
and Pillar 1986). Other main taxa include: Chaetognatha that are the only truly planktonic worms and of which
10 species were recorded (Venter, 1969: see Shannon and Pillar, 1986), Amphipoda, Tunicata, Decapod
larvae, Cladocera, Mysidacea, Ctenophora, Cnidaria, Cirripedia and Isopoda (Shannon and Pillar, 1986).

Worldwide, 1,950 species of marine and brackish water planktonic copepods are known (Carola, 1994). These
organisms form an essential link in the food chain (they eat phytoplankton and are in turn eaten by larger
zooplankton and small fish) and make up between 60 and 80% of the total weight of zooplankton in the oceans
(Pillar and Hutchings, 1989). Carola (1994) listed 511 species from 42 families and 114 genera collected in
three areas off southern Africa, i.e. the tropical Atlantic and the Benguela and Agulhas systems. Altogether
243 species were recorded off Namibia, with one genus Limnocalanus and 16 other species of copepods
recorded for the first time. The number of species common to all three the areas studied totalled 192 and
those exclusive to the tropical Atlantic, Namibia and the west coast of South Africa 86, 20 and four,
respectively.

Kruger (1980) recorded a total of 162 zooplankton species, belonging to two classes off the northern Benguela.
The class Rhizopodea consisted of the foraminifera (25 species) and radiolaria (40 species) and the class
Ciliatea of three orders, i.e. Tintinnida (95 species), Peritrichida and Holotrichida (one species each).
Characteristic species of the northern Benguela ecosystem are listed by Gibbon and Hutchings (1996) and
include: Foraminifera (Neogloboquadrina pachyderma and Globigerina quinqueloba), Siphonophora
(Muggiaea atlantica), Hydromedusae (Leuckartiara octona, Aequorea aequorea, Mitrocomella grandis,
Proboscidactyla menoni, the latter two endemic to the Benguela upwelling region), Scyphomedusae
(Chrysaora hysoscella), Ctenophora (Pleurobrachia pileus), Euphausiacea (Nyctiphanes capensis), Decapoda
(Pasiphaea semispinosa), Copepoda (Calanoides carinatus, Centropages brachiatus, Metridia lucens,
Paracalanus parvus, P. crassirostris and Oithona species), Amphipoda (Themisto gaudichaudii),
Chaetognatha (Sagitta friderici and S. tasmanica) and Larvacaea (Oikopleura dioica).

Eggs and larvae (ichthyoplankton) of many benthic and intertidal organisms as well as many species of pelagic
and demersal fish (e.g. pilchard, anchovy, horse mackerel, round herring, mackerel, hake Merluccius species,
goby, lanternfish Lampanyctodes hectoris, west coast sole Austroglossus microplepis, snoek, lightfish
Maurolicus muelleri, jakopever (blackbelly rosefish), frostfish (silver scabbardfish) and dragonet
Paracallionymus costatus also substantially contribute to the zooplankton biomass off Namibia (Shannon and
Pillar, 1986; Sakko 1998b).

Bacteria

Bacteria, even though constituting only 10-40% of the ocean biomass, make up 70-90% of the biologically
active surface area as a result of their high surface area to volume ratio (Orrell, 1998). Of the estimated close
to three million bacterial species worldwide, only 3,000 to 4,000 have been described (Hawksworth and
Colwell, 1992 and Colwell, 1997). Even less is known about marine viruses, the latter possibly outnumbering
bacteria in the open ocean (Colwell, 1997; see Coyne, 2000).

The "Sulphur pearl of Namibia" Thiomargarita namibiensis, a bacterium visible by the naked eye and the
largest prokaryotic organism yet known, was serendipitously discovered in sediments off Walvis Bay in
1997 during a search for two other recently discovered bacteria, i.e. Thioploca and Beggiatoa. This giant
bacterium often form strands of a dozen or so cells and glisten white from the light reflecting off the
sulphur globules on the inside. It varies in size of between 100 to 300 ym, but could grow up to 750 uym,
100 fold the biovolume of the largest known prokaryotes Epulopiscum fishelsoni, symbionts of the
surgeonfish. Thiomargarita's ecological niche is oxygen-poor, but nutrient-rich sediments, toxic to most
animal life due to the high levels of hydrogen sulphide. Nitrate is stored, at levels 10,000 times that of
the ambient seawater, in a vacuole that takes up 98% of the bacterium's interior which is then used to
oxidize sulphur and garner energy. Large populations with biomasses as high as 47 g per m? have been
recorded and Thiomargarita can be found at a water depth of 300 feet. Highest concentrations occur in
the top three centimetres of the sediment (Schulz et al., 1999).
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Thiomargarita is closely related to the marine species of the filamentous sulphur bacteria Thioploca that
occur off the Pacific coast of Chile and Peru and was first found to occur off Namibia in 1996 (Gallardo,
1998) and its close relative Beggiatoa which can be found at hydrothermal vents in Guaymas Basin, Gulf
of California and off the Namibian coast. Both Thioploca and Thiomargarita play a key role in
understanding sulphur and nitrogen cycles of highly productive areas and may also prevent the
accumulation of sulphide in the water column, thus preventing fish deaths. At the continental margins of
both Chile and Namibia, these bacteria can reach high biomasses and at times, could be the most
abundant benthic organisms (Schulz and Jgrgensen, 2000). Teske, one of the authors of Schulz et al.
(1999), rightfully acknowledged: "Without these bacteria, the waters would stink and the fish would die"
(see Maartens, 2003).

3.2.5 Seabirds and Marine Mammals

A specialist report on the seabirds and marine mammals occurring in the broader project area (extending from
Ichaboe Island (-26.17°) to Possession Island (-27.01°), and from the coastline to the western boundary of the
NIMPA) was prepared by Kemper and Roux (2023; see Annexure C). A brief summary of the findings / extracts
from the report is provided below:

The three proposed offshore sites (AAC-1, AAC-II, and AAC-III) are located within the NIMPA and are in close
proximity to four seabird breeding islands (Seal, Penguin, Halifax, and Possession; see Figure 1 Kemper and
Roux, 2023), eleven Cape fur seal colonies (see Figure 2: Kemper and Roux, 2023), as well as key migration
routes and breeding areas of several cetacean species.

Seabirds: Seabird populations across the world have declined, mostly because of human activities. They are
now considered the most threatened group of birds globally (Croxall et al., 2012; see Kemper and Roux, 2023)
and, together with wetland birds and birds of prey, in Namibia (Simmons et al., 2015; see Kemper and Roux,
2023).

Nine of the 12 resident seabird species breeding in the broader project area are considered threatened to
some degree (see Table 9).

Table 9: Locally and/or globally threatened resident seabirds breeding in the broader project area (Source:
Kemper and Roux, 2023).

. Conservation status e
Common name Scientific name — 3 Endemism
Namibia Global
African Penguin Spheniscus demersus Regional
. Regional
Cape Gannet Morus capensis g
Bank Cormorant Phalacrocorax neglectus Regional
Near-regional (breeding
Cape Cormorant Phalacrocorax capensis population extending into
southern Angola)
. - Regional
Crowned Cormorant | Microcarbo coronatus Near Least Concern egiona
Threatened
African . Near Regional
Haematopus moquini Least Concern
Oystercatcher P q Threatened
Hartlaub’s Gull Chroicocephalus hartlaubii Vulnerable Least Concern Regional
Least Near-endemic to
Damara Tern Sternula balaenarum Vulnerable 4 -
Concern Namibia
Caspian Tern Hydroprogne caspia Vulnerable Least Concern N/A

1Source: Simmons et al. (2015)

2Source: International Union for Conservation of Nature (IUCN) (2023)

SEndemism with respect to the breeding population

4The global listing is currently being contested and likely to be changed to Vulnerable or Endangered
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Also, a number of oceanic species, including albatrosses, petrels, shearwaters, skuas and storm-petrels may
be found foraging, travelling, or roosting at sea in the broader project area. Of these, six are considered
threatened (see Table 10).

Table 10: Locally and/or globally threatened oceanic seabird species that are likely to occur in the broader
project area (Source: Kemper and Roux, 2023).

Common name Scientific name Conservation status
Namibia® Global?

Atlantic Yellow-nosed Albatross Thalassarche chlororhynchos
Black-browed Albatross Diomedea melanophris Least Concern
Spectacled Petrel Procellaria conspicillata Vulnerable Vulnerable
White-chinned Petrel Procellaria aequinoctialis Vulnerable Vulnerable
Northern Giant-Petrel Macronectes halli Near Threatened | Least Concern
Sooty Shearwater Ardenna grisea Near Threatened | Near Threatened

1Source: Simmons et al. (2015)
2Source: International Union for Conservation of Nature (IUCN) (2023)

The following eight (8) priority bird species, assumed to be potentially most at risk from the proposed project,
were identified: African Penguin; Cape Gannet; Cape Cormorant; Bank Cormorant; Hartlaub’s Gull; Sooty
Shearwater; Northern Giant-Petrel; and Kelp Gull (see Kemper and Roux, 2023 for more information re each
of the species). Note that the exclusion of species from this priority list, does not imply that these may not be
negatively affected by the proposed project.

The species were chosen on the basis of their: i) national and/or global conservation status; ii) level of
endemism; iii) (presumed) relative abundance in the broader project area; iv) estimated ecological significance
of the local population; and v) perceived risk of the proposed project.

Potential impacts include: oiling (African Penguin); entanglement in fish farm netting (African Penguin, Cape
Gannet, Cape Cormorant, non-breeding/young Bank Cormorant; Hartlaub’s Gull; Northern Giant-Petrel —
especially during HAB events, and Kelp Gull); and entanglement in other infrastructure such as ropes (African
Penguin) (see Section 6.3 for more information).

Conflicts between cormorants and the cage fish farming industry are well documented in other parts of the
world (e.g. Carss, 1993 and Ovegard et al., 2021; see Kemper and Roux, 2023) and it is conceivable that this
will also be the case with this project.

Pinnipeds (seals and fur seals): Two species of true seals (Phocidae) are known to occur (as rare vagrants)
in Namibian waters: the Southern elephant seal (Mirounga leonina); and the Leopard seal (Hydrurga leptonyx).
The sub-Antarctic fur seal (Arctocephalus tropicalis) is also a rare vagrant to Namibian shores. All three
species are ranked as “Least Concern” for their conservation status by the IUCN and have a marginal
distribution in the region.

The Cape fur seal (Arctocephalus pusillus pusillus), an endemic to the Benguela Current region, is an abundant
and widespread species particularly on the continental shelf and inshore waters of the region. The species as
a whole is ranked “Least Concern” as a conservation status (IUCN, 2023).

Cape fur seals are commercially exploited in Namibia with two main concessions along the coast that
include the largest colonies in Namibia (north of Swakopmund at Cape Cross and just south of Luderitz
at Wolf Bay and Atlas Bay).

In the Liuderitz region, and in range of the broader project area, fur seal colonies are found at Little
Ichaboe, Marshall Reef, Staple-, Boat Bay- and Dumfudgeon Rocks, Seal Island, Dias Point, Wolf Bay,
Atlas Bay, Long Islands, and North Reef (Possession Island) (see Figure 2: Kemper and Roux, 2023).
Of those, a complex of three colonies (Wolf Bay, Atlas Bay and Long Island) about 18 km south of Luderitz
comprise the bulk of the population of the southern Namibian fur seal population.
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The Namibian Cape fur seal population as a whole (monitored through aerial surveys of pup production
on breeding colonies) seems to have remained relatively stable in the last three decades. However, the
southern Namibian fur seal population has declined by more than 50% since 1993 (Kirkman et al. 2007,
2013; MFMR unpubl. Data; see Kemper and Roux, 2023 for more information).

Kemper and Roux (2023) note that Cape fur seal colonies are important tourist attractions (e.g. at Cape
Cross and Cape Fria in northern Namibia); it is envisaged that mainland fur seal colonies inside the Tsau
//[Khaeb National Park (e.g. at Wolf Bay and Atlas Bay) will become a focus of nature-based coastal
tourism in the area.

Cape fur seals (and their relatives “sea lions”) are highly opportunistic, agile and adaptable foragers.
Their inquisitive nature to any new structures in their foraging habitat, further re-enforced by the potential
fish aggregating device (FAD) effect, and finally by the detection of a highly concentrated potential prey
aggregation within marine cages, make them well known as potential “problem” animals around fish
farms. Otariids (fur seal and sea lions), being far more agile than phocids (true seals), are prone to have
far more negative interactions with fish farms.

Cetaceans (whales and dolphins): There are at least 33 species of whales and dolphins known (from historical
sightings, strandings, or recent surveys) and/or likely (habitat projections based on known species parameters)
to occur off southern Namibia (Findlay et al., 1992; Bianchi et al., 1999; and Best, 2007; see Kemper and
Roux, 2023). The majority of the species occurs in offshore waters, near the shelf edge, and are highly unlikely
to be present on the inner shelf and the broader project area (see Table 11).

Mysticete (baleen) whales (the southern right whales, humpback whales, and other baleen whales):

Southern right whales are seen regularly in Namibian coastal waters (< 3 km from shore), and especially
in the southern half of the Namibian coastline (Roux et al., 2001, 2011, 2015). The whales have been
recorded in Namibian waters in all months of the year (J-P Roux pers. obs.), with numbers peaking in
winter and spring (June to October). Notably, all available records have been very close to shore with
only a few out to 100 m depth. The broader project area is also a known breeding area, with mating
behaviour as well as cow-calf pairs observed relatively close to the shore (Roux et al., 2001; J-P Roux
pers. obs.). Kemper and Roux (2023) note that the species has a high value for marine tourism.

Humpback whales are likely to be the most frequently encountered large baleen whale in the project area,
ranging from the coast to beyond the shelf. They have a year-round presence; numbers peak in June-
July (northern migration) and there is a smaller peak in September—October (southern breeding
migration) (but with regular encounters until February associated with subsequent feeding in the
Benguela ecosystem).

Other baleen whales that have been sighted in the project area include: Fin whales (seen off the coast
and in inshore waters near Luderitz; they are the longest whale species likely to be encountered with a
total length reaching close to 25 m (Best, 2007)); the Pygmy right whale; and the Antarctic and Dwarf
Minke whales (see Kemper and Roux, 2023 for more information).

The Odontocete (toothed) whales include: dolphins, porpoises, beaked whales and sperm whales. Species
occurring within Namibian waters, display a diversity of features, e.g. their habitats vary from extremely
coastal and highly site specific to oceanic and wide ranging. Also, those in the region can range in size
from 1.6 m long (Heaviside’s dolphin) to 17 m (bull sperm whale).

Information re the Dusky dolphin (most likely to be the most frequently encountered small cetacean in the
project area), Heaviside’s dolphin (they are, together with African Penguins, particularly important economically
near Liuderitz as they constitute the highlight of the growing local marine tourism sector), the Common
bottlenose dolphin (the smaller (<100 individuals) of the two populations within Namibian waters visit Luderitz
Bay on a regular basis and is considered a conservation concern).
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Table 11: List of cetacean species known and/or likely to occur in Namibian waters; likely occurrence in

probable habitat (Shelf, Shelf edge or Offshore) is indicated (Source: Kemper and Roux, 2023).

Conservation
Common Name Scientific name Status (IUCN Habitat
2023)
Delphinids
Dusky dolphin* Lagenorhynchus obscurus Least Concern Shelf (0-800 m)
Heaviside’s dolphin* Cephalorhynchus heavisidii Near Threatened Shelf (0-200 m)
Common bottlenose dolphin* Tursiops truncatus Least Concern Shelf
Common (short beaked) dolphin | Delphinus delphis Least Concern Shelf
Southern right whale dolphin* Lissodelphis peronii Least Concern Shelf
Pantropical spotted dolphin Stenella attenuata Least Concern Shelf Edge
Striped dolphin Stenella coeruleoalba Least Concern Offshore
Long-finned pilot whale Globicephala melas Least Concern Shelf Edge
Short-finned pilot whale Globicephala macrorhynchus Least Concern Offshore
Rough-toothed dolphin Steno bredanensis Least Concern Offshore
Killer whale* Orcinus orca Data Deficient Shelf
False killer whale Pseudorca crassidens Near Threatened Offshore
Pygmy killer whale Feresa attenuata Least Concern Offshore
Risso’s dolphin Grampus griseus Least Concern Shelf Edge
Sperm whales
Pygmy sperm whale Kogia breviceps Least Concern Offshore
Dwarf sperm whale Kogia sima Least Concern Shelf Edge
Sperm whale Physeter macrocephalus Vulnerable Offshore
Beaked whales
Cuvier's beaked whale Ziphius cavirostris Least Concern Offshore
Arnoux’s beaked whale Berardius arnouxii Least Concern Offshore
Southern bottlenose whale Hyperoodon planifrons Least Concern Offshore
\I,‘v?]);?éd‘s beaked (strap-toothed) Mesoplodon layardii Least Concern Offshore
True’s beaked whale M. mirus Least Concern Offshore
Gray’s beaked whale M. grayi Least Concern Offshore
Blainville’s beaked whale M. densirostris Least Concern Offshore
Baleen whales
Antarctic minke whale* Balaenoptera bonaerensis Near Threatened Shelf
Dwarf (common) minke whale* B. acutorostrata Least Concern Shelf
Fin whale* B. physalus Vulnerable Shelf
Blue whale B. musculus Offshore
Sei whale B. borealis Shelf edge
Bryde’s (inshore)* B brydei (subspp) Vulnerable Shelf
Bryde’s (offshore) B. brydei Not assessed Shelf
Pygmy right whale* Caperea marginata Least Concern Shelf
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Conservation
Common Name Scientific name Status (IUCN Habitat
2023)
Humpback whale* Megaptera novaeangliae Least Concern Shelf
Humpback B2 population* Megaptera novaeangliae Vulnerable Shelf
Southern right whale* Eubalaena australis Least Concern Shelf

*denotes species known to occur in the broader project area

Southern right whale dolphins (Lissodelphis peronii) are often seen in mixed species groups with dusky
dolphins in the region. The possibility exists that the Namibian sightings represent a regionally unique and
resident population (Findlay et al., 1992) (see Kemper and Roux, 2023 for more information re the before-
mentioned species).

No whales or dolphins may be harassed, disturbed, caught, or killed under Namibian and South African Laws.

Kemper and Roux (2023) identified the following risks: i) competition for space (including interference with
migratory corridors); ii) attraction of marine predators due to the fish aggregation device (FAD) effect of the
structure of the farm and the feed; iii) attraction of marine predators due to the presence of a high density of
potential prey; iv) damage to farm infrastructure and farmed stock; v) entanglement; vi) changes in water
guality and algal blooms; vii) habitat degradation due to pollution; and viii) potential cumulative impacts (see
Section 6.3 for more information).

3.2.6 Marine Turtles

According to Bianchi et al. (1999), five of the eight species of turtles worldwide occur off Namibia. It is not
known whether the Green turtle Chelonia mydas (Endangered: IUCN, 2023) breeds along the Namibian coast,
but it is known to occur in the Kunene River mouth estuary (Griffin, 2003; see Cunningham et al., 2018). Two
carapaces only have been located for the Olive ridley turtle Lepidochelys olivacea (Vulnerable) along the
northern Skeleton Coast. The Loggerhead turtle Caretta caretta (Vulnerable) and Hawksbill turtle
Eretmochelys imbricata (Critically Endangered) may occur in the Kunene River mouth area, but it is not yet
confirmed (Griffin 2003; see Cunningham et al., 2018).

The Leatherback turtle Dermochelys coriacea (Vulnerable) occurs along the entire Namibian coast
(Cunningham et al., 2018). The large abundance of jellyfish in central and southern Namibian waters (Lynam
et al., 2006, Roux et al., 2013) makes the area an important feeding ground for Leatherback turtles (a jellyfish
specialist predator) (see Pisces Environmental Services (Pty) Ltd, 2020). According to Wallace et al. (2013;
see Pisces Environmental Services (Pty) Ltd, 2020), the Leatherback turtle species is divided into seven
subpopulations worldwide, and turtles found in Namibian waters (also see Harris et al., 2018) are known from
three of these subpopulations including two (Southwest Indian Ocean and Southwest Atlantic ocean
subpopulations) that are rated as critically endangered.

Potential impacts and mitigation measures: the assessment of the potential impacts is provided under Section
6.3 (this Report) and the proposed mitigation measures are contained in the EMP (see Section 7.4).

3.3 Socio-Economic Environment

A baseline socio-economic study was compiled using data from the following government documents: the
Namibia Household Income & Expenditure Survey (NHIES) 2009/2010 (Namibia Statistics Agency (NSA),
2012) and the NHIES 2015/2016 (NSA, 2018); the Namibia 2011 Population & Housing Census Main Report
(NSA, 2013); the //Karas 2011 Census Regional Profile (NSA, 2014a) and the 2011 Population and Housing
Census //Karas 2011 Regional Based on 4% Delimination (NSA, 2014b); the Namibia Inter-censal
Demographic Survey (NIDS) 2016 Report (NSA, 2017a); the Namibia Labour Force Survey 2016 (NSA, 2017b)
and the Namibia Labour Force Survey 2018 (NSA, 2019);
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The last Population and Housing Census for Namibia was conducted in 2011. In Namibia, censuses are
supposed to be conducted every ten years (as per Section 7(2)(d) of the Namibia Statistics Act 9 of 2011).

In 2016, the NSA conducted the Namibia Inter-censal Demographic Survey (NIDS); it is a sample survey
taken at five years between the censuses in order to provide up to date data on demographic, socio-
economic characteristics of the population and its housing units.

The planned 2021 Census was postponed to August 2022 (census enumeration and post enumeration
surveys), mainly due to competing priorities such as the COVID-19 budget prioritisation. In 2022, the
Census was again postponed to August 2023 (see https://nsa.org.na/).

3.3.1 Population Characteristics

The Town of Luderitz is located in the INami=NUs constituency, //Karas Region. Selected indicators for the

area are summarised in Table 12.

The population of Luderitz is currently estimated at around 35,000 people (Lideritz Town Council (LTC), 2022).

Table 12: Selected indicators for the INami=NUs Constituency (2011), and the //Karas Region and Namibia

during 2016 (vs 2011) (Source: Namibia Statistics Ag

ency, 2014a, b; 2017a).

per 1,000 population)

g INami=N(s /IKaras Region 2016 _
Indicator Constituency (2011) (2011) Namibia 2016 (2011)
Population Size (13,859) 85,759 (77,421) 2,324,388 (2,113,077)
Percent of total population (0.7 3.7
Annual growth rate (%) - 20(1.1) 1.9 (1.4
Percent in Urban/Rural Areas:
Urban - 61 (54) 48 (43)
Rural - 39 (46) 52 (57)
Sex ratio: males to 100 females (101) 102 (104) 95 (94)
Population density (people per square
Kilometre (km?)) Y (people per sg - 0.5(0.5) 28(26)
Age Composition (%):
0-4 (10) 14 (11) 14 (14)
5-14 (20) 17 (19) 23 (23)
15-59 (66) 63 (63) 57 (57)
60+ (4) 6 (6) 6 (6)
Three main languages spoken at
home (percent of households):
Afrikaans - 33 (36) 9 (10)
Oshiwambo - 30 (27) 50 (49)
Nama/Damara - 25 (23) 11 (11)
Kavango -
Otjiherero -
Private households:
Number (4,362) 26,348 (21,283) 589,787 (464,839)
Average size (3.1) 3.3(4.2) 3944
Literacy Rate (15+ years) (%) (98) 96 (97) 89 (89)
Education (15+ years) (%):
Never attended school (5) (5+years) 5 (6) 11 (13)
Currently at school (10) (5+years) 8 (9) 18 (17)
Left school (82) (5+years) 85 (84) 71 (66)
Don’t know -
Fertility (Crude Birth Rate (CBR) per
1,000 population) - 33.7 (26.1) 32.6
Mortality (Crude Death Rate (CDR) ) 9.7 (10.7) 10.8
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3.3.2 Economic Profile

The economic context of the INami=NU(s constituency (or //Karas Region where figures are not available for
the constituency) is illustrated by means of economic indicators such as employment, source of income, and
main working activities:

During 2011, approximately 78% of the population in the INami=NUs constituency formed part of the potential
labour force (15+ years). Of these persons, about 72% had been absorbed by the economy and was actively
working (vs the national average of ~63%); the remainder of the people (28%) was classified as unemployed
(NSA, 2014a).

Results from the 2016 and 2018 Namibia Labour Force Surveys (NLFSs) indicate that the Labour Force
Participation Rate (LFPR; the number of persons in the labour force given as a percentage of the working age
population in that population group) for the //Karas Region was 75.5% (vs 69.4% for Namibia) and 74.0% (vs
71.2% for Namibia) during 2016 and 2018, respectively. The broad unemployment rate (i.e. people being
without work, or who are available for work, irrespective of whether they are actively seeking work) for the
/IKaras Region was 23.0% (vs 34.0% for all the Regions of Namibia) during 2016 and 44.7% (vs 46.1% for all
the Regions of Namibia) during 2018 (NSA, 2017b, 2019).

Namibia’s Vision 2030 envisaged an unemployment rate of 5% by 2030; the current unemployment rate
is around 50%. In 2011, the Namibian Government made attempts to address unemployment. Through
the Targeted Intervention Programme for Employment and Economic Growth (TIPEEG), 104,000 direct
and indirect jobs were to be created between 2011 and 2014. The budget allocation was N$14,7 billion
and the priority sectors were agriculture, transport, housing, sanitation, tourism and public works. In the
end, only around 15,000 permanent jobs were created. The National Employment Policy (NEP) of 2013
was expected to create a much larger number of additional jobs. However, despite a detailed
implementation plan, the policy failed to make the much needed difference. Jauch (2023) notes “Unless
there are deliberate interventions to create a large number of decent jobs and to change economic
structures away from extractivism (mining) towards beneficiation and local production, thousands of
unemployed Namibians will continue to queue for a handful of jobs. We need bold interventions now,
including the utilisation of natural resources for public benefit — away from elite capture that only benefits
a selected few. These are the issues we need to confront. Banning protest marches and arresting the
youth is draconian and counter-productive and will not solve the unemployment crisis.”

Ya Nangoloh (2023) identified several factors which have direct and indirect negative consequences for
job creation (in Namibia). One such factor is corruption which includes conflict of interest in the
government — there is an apparent or real reluctance from government to ensure that certain foreign
investors pay taxes to the government, there are also widespread credible allegations that the
government is reluctant to collect taxes from mainly black-owned companies, and there are corruption
around tenders worth millions, if not billions, of dollars, to companies which have no capacity to create
employment. Another principal factor contributing to high unemployment is the (small) size of the
Namibian economy (vs that of e.g. South Africa); Namibia’s economy cannot sustain the growing number
of young people who need jobs. In 2022, for example, there were 576,000 youths in Namibia, 265,770
(46%) of which were unemployed (Petersen, 2022a).

Key industries in the INami=N0{s constituency, in terms of employment, are: agriculture, forestry and fishing
(41.6%); administrative and support service activities (8.4%); manufacturing (7.5%); construction (6.1%);
mining and quarrying (5.8%); and wholesale and retail trade; repair of motor vehicles and motorcycles (5.3%).

The occupation profile for the 'Nami=Nis constituency in 2011 was made up by the following: elementary
occupations (labourers and other unskilled occupations; 27.3%); skilled agricultural and fishery workers
(22.9%); craft and related trades workers (12.0%); service workers (11.9%); professionals (5.7%); technicians
and associate professionals (5.4%); clerks (5.2%); plant and machine operators and assemblers (4.7%);
legislators, senior officials, and managers (4.4%); armed forces (0.4%); and not stated (0.1%) (NSA, 2014b).

In 2011, the main source of income in the INami=NUs constituency was: salaries and wages (79%); business,
non farming (8%); and pension (5%) (NSA, 2014a).
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In 2020, more than 12,000 workers in Namibia were retrenched. This was the result of Namibia’'s slumping
economy, worsened by the COVID-19 pandemic (Petersen, 2022a). In 2021, 3,244 Namibians were
retrenched. Of the 15,442 people that lost their jobs during 2020/21 (almost definitely an under estimate),
4,349 people worked in the travel, tourism, hospitality and catering sectors, 1,880 worked in wholesale and
retail, 1,777 worked in mining and quarrying, 763 worked in manufacturing, and 719 people worked in
construction (Petersen, 2022b).

3.3.3 Poverty Levels

According to the 2009/10 NHIES, the //Karas Region had an average household income of N$68,885 and
income per capita of N$18,843; the average annual household income in Namibia was around N$68,878 and
the per capita income is about N$14,559 (NSA, 2012).

The 2015/16 NHIES figures show that households in the //Karas Region have an average household
consumption of N$116,875 (N$119,065 for Namibia) and consumption per capita of N$32,760 (N$28,434 for
Namibia). Households in the //Karas Region spend most of their money on food/beverages (31.5%), housing
(28.5%), other (recreation, culture, accommodation services and miscellaneous goods and services: 16.9%),
transport/communication (9.8%), furnishing/equipment (5.9%), clothing/footwear (3.2%), education (2.4%),
and health (1.9%).

There are very high levels of poverty in the Kunene, Kavango East, Zambezi and Omaheke Regions (with
poverty levels above the National average of 17.4%). Lower levels of poverty are observed in the Khomas,
Erongo, and //Karas Regions (NSA, 2018).

In 2020, the COVID-19 pandemic pushed around 200,000 more people into poverty; an estimated 1.6 million
people in Namibia are currently living in poverty. In 2022, around 773,463 people receive social grants funded
by a budget of N$5,4 billion meant for social safety net programmes (Petersen, 2022a).

3.3.4 Housing

According to the 2011 Population and Housing Census, 40.4% of households in the INami=N{s constituency
lived in detached houses and around 34.4% lived in impoverished housing (shacks). The remainder of the
households lived in semi-detached houses (9.4%), apartments/flats (7.7%), single quarters (6.1%), guest flats
(0.9%), part commercial/industrial (0.5%), mobile homes (0.3%), “other” (0.2%), and traditional dwellings
(0.1%) (NSA, 2014b).

In 2016, an estimated 47.1% of households in the //Karas Region lived in detached/semi-detached houses;
25.2% of households lived in improvised housing (shacks), 14.1% lived in apartments/flats, 8.1% lived in
traditional dwellings, 3.71% lived in single quarters, and 1.9% of households lived in “other” (NSA, 2017a).

3.3.5 Information and Communication Technology

In 2011, seventy four percent (74%) of (20,988) households in the //Karas Region had access to a radio, i.e.
the most widespread means of communication in Namibia.

In the 'Nami=N(s constituency, 15.8% of (4,362) households had access to a radio, 12.7% had access to a
television, 15.6% and 2.6% had access to a mobile phone and fixed line, respectively, whilst only 3.2% of
households had access to a computer/laptop and 1.2% had access to internet (NSA, 2014a).

In 2016, 85.3% of people older than 15 years in the //Karas Region owned a mobile phone and 19.9% of
people older than 15 years used his/her own computer or laptop (in the last three months). At the time, and in
the last three months, 75.3% of people older than 15 years did no use the internet; 9.8% used it on their mobile
phone/computer/laptop/tablet, 8.5% used the internet on their own mobile phone; and 6.0% used the internet
on a computer/laptop/tablet (NSA, 2017a).

3.3.6 Access to Services

Water
During 2016, 97.4% of households in the //Karas Region had access to safe drinking water (NSA, 2017a).
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In the INami=NUs constituency (2011 figures), the majority of the households obtained their main source of
water for cooking/drinking/households from piped water inside (38.6%), piped water outside (31.7%), and
public pipe (28.8%) (NSA, 2014b).

Energy
In 2016, the majority of households in the //Karas Region (48.2%) made use of electricity from the main grid

to cook their food; the remainder of the households prepared their food using gas (26.2%) and wood/firewood
(25.3%). Energy for lighting was mainly obtained through using electricity from the main grid/generator (69.1%)
and candles (14.5%) (NSA, 2017a).

In 2011, the majority of households in the INami=N(s constituency (48.8%) prepared their food using gas; the
remainder of the households made use of electricity from the main grid (45.9%), and wood/charcoal from wood
(4.0%) to cook their food. Energy for lighting was mainly obtained through using electricity from the main grid
(76.7%) and candles (16.0%) (NSA, 2014b).

Sanitation
In 2016, 64.0% of households in the //Karas Region had access to a private/shared flush toilet; 25.1% of
households in the Region had no toilet facility (NSA, 2017a).

In 2011, 9.5% of households in the INami=N{s constituency had no toilet facility. Around 37.7% and 39.7% of
households had access to private and shared flush toilets (connected to the main sewer), respectively. The
remainder of the households used shared flush toilets connected to a septic/cesspool (5.1%), bucket toilets
(3.9%), pit latrines with ventilation (2.0%), covered pit latrines without ventilation (1.1%), private flush toilets
connected to a septic/cesspool (0.7%), and uncovered pit latrines without ventilation 0.1%) (NSA, 2014b).

Waste Disposal
In 2016, the most common means of disposing garbage in the //Karas Region was regular collection (61.5%),

followed by roadside dumping (12.7%), burning (12.3%), and rubbish pit (9.1%) (NSA, 2017a).

Education

There are five government schools in Lideritz, i.e. Helene van Rhijn Primary School, Nautilus Primary School,
Diaz Primary School, Luderitz Secondary School, and Angra Pequena Senior Secondary School, as well as
four private schools, i.e. Brightstart School, Lideritz Christian School, Luderitz Blue School, and Bedrock
Montessori School (Mrs Lea Schroeter, Resident of Lideritz, pers. comm.).

3.3.7 Healthcare, HIV/AIDS, and TB

In Namibia, health services are, either private (serving 18% of the population with medical aid), or public
(serving the remainder, i.e. 82%).

The private health sector consists of 844 private health facilities, 72% of the doctors, and a little less than 50%
registered nurses.

Overall access to healthcare in Namibia is good; 76% of the population lives within a 10 km radius of a health
facility. In the rural areas, on average, there are about 5,780 people per PHC (primary health care) clinic and
58,825 people per district hospital.

The Ministry of Health and Social Services (MHSS) is the manager and provider of public health services in
Namibia. It operates a four-tiered health system, consisting of PHC sites, district hospitals, intermediate
hospitals, and a referral hospital.

Clinics are staffed by nurses and pharmacy technicians or assistants; here, primary health care services for
common diseases (e.g. HIV), syndromic management of Sexually Transmitted Infections (STIs), Antenatal
Care (ANC), and HIV Counselling and Testing (HCT; performed by a clinic-based community counsellor), are
provided. The latter (services) also encourages all women to enrol for HIV testing via the Prevention from
Mother to Child Transmission (PMTCT) programme. Monitoring a Person Living with HIV (PLHIV) to find out
when they should start receiving Antiretroviral Treatment (ART) can only be initiated by medical doctors.
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Health centres are staffed by doctors, pharmacists and nurses. Should a patient require more care (vs what
can be provided in a primary care setting), they are then referred to a district hospital, then an intermediate
hospital (to see a specialist), and then to the Central Hospital in Windhoek (as needed) (Ashby Associates cc,
2014; Christians, 2020).

The //Karas Regional Health Directorate has the following facilities: three hospitals; three health centres, and
13 PHC clinics. Inthe INami=NUs constituency, one can find a District Hospital, three Clinics (at Aus, Elizabeth
Bay, and Luderitz), and a District Health Office (Luderitz) (see https://mhss.gov.na/regional-directorates).
Privately run facilities in the INami=NUs constituency include: Namdeb Hospital, Oranjemund Primary Health
Care Clinic, Pocket Beaches Clinic, Rosh Care Clinic, and Sedadic Clinic (see Namibia Master Health Facility
List; https://mfl.mhss.gov.na/).

Human Immunodeficiency Virus and Tuberculosis

Data for this section were obtained from: the Surveillance Report of the 2016 National HIV Sentinel Survey
(MHSS, 2016); the Namibia Population-Based HIV (Human Immunodeficiency Virus) Impact Assessment
(NAMPHIA) (MHSS, 2018); the Namibia Tuberculosis Disease Prevalence Survey Report (MHSS, 2019); the
Namibia Country Operational Plans (COPs) 2020, 2021 and 2022 Strategic Direction Summary (PEPFAR
Namibia, 2020, 2021, 2022).

In 2016, the 13™ and last National HIV Sentinel Survey (NHSS) (Surveillance Trends in HIV Prevalence among
Pregnant Women Receiving Antenatal Care in Namibia between 1992 and 2016) was conducted in Namibia.
The following was observed: i) Namibia’s HIV/AIDS epidemic remains in a period of stabilisation with slow yet
sustained decreases in HIV prevalence among pregnant women since 2004; ii) the highest HIV prevalence
was observed at the north central and eastern sites and ranged above 20% to 33% (2016); there were no
apparent differences in the observed HIV prevalence between pregnant women residing in urban areas vs
pregnant women residing in rural areas; iii) the highest age-specific prevalence in Namibia was observed
among pregnant women age 35-39 years (32.3%) and pregnant women age 45-49 years (31.6%); HIV
prevalence was lowest among preghant women age 20-24 years (10.2%); and pregnant women age 15-19
years (5.7%) (the continuing shift in peak HIV prevalence from younger to older age groups can be expected
in a mature and stabilised generalised HIV epidemic); iv) the overall HIV prevalence among pregnhant women
age 15-24 years was 8.5% and is 3.5% higher than Namibia’s 2015/16 National Strategic Framework (NSF)
target of 5%; new HIV infections thus continue to occur among young women across Namibia at a rate that
will sustain a generalised epidemic into the foreseeable future; v) the percent HIV prevalence among pregnant
females between 15 and 24 years in age in LUderitz declined from 14.1 (2012) to 6.1 (2014), but increased to
8.5 (2016) (statistically significant increase in HIV prevalence); in the age group 25 to 49, percent HIV
prevalence among pregnant females in Llderitz increased from 27.4% (2012) to 31.3% (2014) and then
declined to 19.6 (2016); and vi) 62.5% of all women who tested HIV positive during the 2016 NHSS were
already on ART (Anti-retroviral Therapy) before the survey (vs 49.1% in 2014); this indicates a notable success
of the ART and PMTCT (Prevention of Mother to Child Transmission) programmes (MHSS, 2016).

Between June and December 2017, the Namibia Population-Based HIV Impact Assessment (NAMPHIA), a
cross-sectional household-based survey to assess the progress of Namibia’s National HIV response, was
carried out. NAMPHIA was led by the MHSS, with funding from PEPFAR (the U.S.A.’s President’'s Emergency
Plan for AIDS Relief), and technical assistance through the U.S.A’s Centers for Disease Control and
Prevention (CDC). Key findings included: i) the annual incidence was 0.36% (i.e. around 4,500 new cases of
HIV annually) for persons aged 15 to 64 years; in the age group 15-24 years, incidence was higher for females
(0.99%) vs males (0.03%); ii) HIV prevalence was 12.6% among adults aged 15 to 64 years (i.e. approximately
176,000 persons living with HIV (PLHIV)), and 1.0% among children aged 0-14 years (i.e. 9,000 children living
with HIV); iii) prevalence of Viral Load Suppression (VLS) among HIV-positive adults aged 15 to 64 years was
77.4%, showing that Namibia has surpassed the UNAIDS 90-90-90 target (90% of all PLHIV will know their
HIV status; 90% of all people with diagnosed HIV infection will receive sustained ART; and 90% of all people
receiving ART will have viral suppression) for VLS (73.0%); iv) HIV prevalence peaked at 30.0% among
females aged 45-49 years vs 26.4% among males aged 50-54 years; HIV prevalence was higher in women
than men throughout the reproductive years (15-49 years); v) HIV prevalence varies across the Regions, with
the highest prevalence in the Zambezi (22.3%), Ohangwena (17.9%), Oshikoto (17.3%), Omusati (16.9%),
and Oshana (15.8%) Regions and the lowest prevalence in the Kunene (7.6%); Khomas (8.3%), Omaheke
(8.4%), Otjozondjupa (8.5%), and Hardap (9.3%) Regions; vi) Namibia’s HIV interventions have resulted in
excellent progress towards the UNAIDS’ targets; women in Namibia have achieved the UNAIDS 90-90-90
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goals; vii) once diagnosed, over 90% of both female and male PLHIV were linked to ART and were virally
supressed (MHSS, 2018).

National data related to the HIV/AIDS epidemic in Namibia can be summarised as follows (see PEPFAR
Namibia, 2020, 2021, 2022): i) HIV/AIDS remains the leading cause of death in Namibia (2019 figures from
the Institute of Health Metrics and Evaluation (IHME)); in 2022, an estimated 3,165 people will have died of
HIV/AIDS; ii) the highest estimated incidence can be found in the Khomas and six northern regions (i.e. areas
with the highest population density); iii) people at high risk of HIV include: men who have sex with men (MSM);
female sex workers (FSW); and transgender women (TGW); iv) an estimated 0.77% of female and male
children <15 years of age are infected with HIV; prevalence amongst people aged 15-24 was estimated at
7.21% for females and 3.67% for males; in the age group 25+ HIV prevalence was estimated at 19.16% for
females and 13.46% for males; v) approximately 215,889 persons in Namibia are living with HIV (PLHIV); of
these 7,217 (3.34%) are in the age group <15 years, 26,357 (12.20%) are in the age group 15-24 years, and
182,314 (84.45%) persons are in the age group 25+ years; vi) the highest proportion of the estimated new
infections (5,940 in 2022) is amongst females aged 25 and above (33.1%) (vs 23.8% for males in the age
group 25 and above); and vii) Tuberculosis (TB) (see below) is the number one killer of people living with HIV;
in 2020 Namibia reported 6,537 cases (57% male, 33% female, and 10% children) and a co-infection rate of
about 32% (2019; possibly an underestimate).

The 2018 Tuberculosis Disease Prevalence Survey (DPS) Report showed: i) Namibia ranked ninth highest in
the estimated incidence rate of TB in the world after South Africa, Lesotho and Kiribati (the top three) (World
Health Organization (WHO), 2017; see MHSS, 2019); ii) the estimated incidence of TB in Namibia has been
on the decline between 2004 and 2016; iii) Namibia did not reach the Millennium Development Goals (MDGS)
and Stop TB target of reducing incidence by 50% relative to the 1990 levels; Namibia has since adopted the
End TB Strategy as well as the Sustainable Development Goals (SDGs); iv) CNRs (Case Notification Rates)
ranked highest in the Omaheke Region and lowest in the Omusati Region; however, Khomas Region had the
largest absolute humber of TB cases, as expected from its total population; v) of the 8,575 new and relapse
TB natifications in 2017, 812 (9%) were children under the age of 15 years; vi) the epidemic is significantly
skewed towards males from the age of 25 years and above; vii) adults 15-44 years are at higher risk (with a
higher CNR for the specified age group); viii) the estimated HIV prevalence rate for the general population
aged 15-64 years was 12.6% in 2017; HIV prevalence among TB patients peaked at 67% in 2006 gradually
reducing to 36% in 2017; ix) in 2008/09, a Multi Drug Resistant-TB (MDR-TB) prevalence of 3.8% (among
patients newly diagnosed with TB) and 16.5% (in patients previously treated for TB) was observed; in 2014/15
the prevalence of MDR-TB was 3.9% and 9.2% in patients newly diagnosed with TB and previously treated for
TB, respectively; in 2017, Namibia reported 417 confirmed DR-TB cases (MHSS, 2019).

3.3.8 Gender

Legislation that promotes equal gender participation in all aspects of Namibian society includes: i) Articles 10
and 23(3) of the Constitution of the Republic of Namibia 1990; ii) Affirmative Action (Employment) Act 29 of
1998; and iii) National Gender Policy (2010 — 2020).

Potential impacts and mitigation measures: note that the assessment of the potential impacts is provided under
Section 6.3 (this Report) and the proposed mitigation measures are contained in the EMP (see Section 7.4).
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4 Regulatory Framework

The most pertinent legislation (Ruppel and Ruppel-Schlichting, 2022; Legal Assistance Centre (LAC), 2023a,
b), with the aim of informing African Aquaculture Company (Pty) Ltd of the legal requirements pertaining to the
proposed (offshore) farming of Atlantic salmon Salmo salar off Liideritz, //Karas Region, Namibia is listed in
Table 13.

Table 13: Regulatory framework for the proposed (offshore) farming of Atlantic salmon Salmo salar by African
Aquaculture Company (Pty) Ltd, Luderitz, //Karas Region, Namibia.
National Law

Acts of Parliament, Regulations, Ordinances, Proclamations
The Constitution of the Republic of Namibia 1990 (and First Amendment Act 34 of 1998, Second Amendment Act 7 of
2010, and Third Amendment Act 8 of 2014)
Employees’ Compensation Act 30 of 1941 (as amended in South Africa prior to Namibian independence) (Amendment
Act 5 of 1995 amends the Act substantially and changes its name from the Workmen’s Compensation Act to the
Employees’ Compensation Act) (and the General Regulations 1961 (as amended))
Fertilizers, Farm Feeds, Agricultural Remedies and Stock Remedies Act 36 of 1947 (as amended in South Africa to
March 1978) (and amendments: Fertilizers, Farm Feeds, Seeds and Remedies Amendment Act 48 of 1950; Seeds
Act 28 of 1961; Fertilizers, Farm Feeds and Remedies Amendment Act 60 of 1970; Fertilizers, Farm Feeds,
Agricultural Remedies and Stock Remedies Amendment Act 17 of 1972; and Fertilizers, Farm Feeds, Agricultural
Remedies and Stock Remedies Amendment Act 24 of 1977) (pre-independence regulations which appear to remain in
force include: Regulations on returns to be rendered by manufacturers of fertilizers 1951; Regulations on returns by
manufacturers and importers of farm feeds and prohibitions in connection with farm feeds of animal origin 1955 (as
amended in1956); Regulations on the registration and sale of agricultural remedies 1951; Regulations relating to the
registration and sale of stock remedies 1971 (and amendments); Regulations relating to the registration, importation,
manufacture, movement and sale of farm feeds and the registration of sterilizing plants 1973 (and amendments);
Regulations relating to the registration and sale of fertilizers 1977 (and amendments); Regulations relating to farm
feeds 1980 (and 1981 amendment); Regulations relating to agricultural remedies 1981 (and 1983 amendment);
Regulations relating to the registration of fertilizers, farm feeds, agricultural remedies, stock remedies, sterilising plants
and pest control operators, appeals and imports 1983 (and amendments); and post-independence regulations 2007)
Merchant Shipping Act 57 of 1951 (and amendments: Act 7 of 1991, Namibian Ports Authority Act 2 of 1994, and
Wreck and Salvage Act 5 of 2004) (and the Record Book Regulations 1977 (amended 1998), Previous Examination
Regulations for Certificates of Competence as Marine Motormen and Fishermen (repealed in 2004), Construction and
Equipment Regulations for fishing vessels 2002, Manning of Ships Regulations 2003, Certificates of Qualifications
Regulations 2004 (amended in 2007), Merchant Shipping Fees Regulations 2009, and Merchant Shipping (Radio
Installations) Regulations 2010)
Water Act 54 of 1956 (as made applicable in Namibia)
Hazardous Substance Ordinance 14 of 1974 (and the General Regulations 1979; no post-independence regulations
have been promulgated)
International Health Regulations Act 28 of 1974 (as amended to December 1977); the International Health
Regulations were replaced in turn by the International Health Regulations, 2005, which entered into force
internationally on 15 June 2007 (Source: World Health Organisation (WHQ)). Namibia is bound by these 2005
Regulations from that date in accordance with Articles 21(a) and 22 of the WHO Constitution.
Nature Conservation Ordinance 4 of 1975 (and the Regulations Relating to Nature Conservation 1976 and the
amended Regulations)
Atmospheric Pollution Prevention Ordinance 11 of 1976 (Regulations are authorised by several sections of the Act; no
post-independence regulations have been promulgated)
Marine Traffic Act 2 of 1981 (as amended by the Marine Traffic Amendment Act 5 of 1983, the Marine Traffic
Amendment Act 15 of 1991, and the Namibian Ports Authority Act 2 of 1994)
Prevention and Combating of Pollution of the Sea by Oil Act 6 of 1981 (as amended by the Prevention and Combating
of Pollution of the Sea by Oil Amendment Act 59 of 1985 (RSA), Prevention and Combating of Pollution of the Sea by
Oil Amendment Act 63 of 1987 (RSA), and Act 24 of 1991, the Namibian Ports Authority Act 2 of 1994; and Act 5 of
2019)
Territorial Sea and Exclusive Economic Zone of Namibia Act 3 of 1990 (and Territorial Sea and Exclusive Economic
Zone of Namibia Amendment Act 30 of 1991)
Petroleum Products and Energy Act 13 of 1990 (as amended by the Petroleum Products and Energy Amendment Act
29 of 1994, Act 3 of 2000, and Act 16 of 2003) (and the Regulations relating to the purchase, sale, supply, acquisition,
possession, disposal, storage, transportation, recovery and re-refinement of used mineral oil 1991, Petroleum
Products Regulations 2000 (amended in 2002 and 2016), Regulations for arbitration procedures 2003, Regulations on
funding of approved agencies 2004 (withdrawn 2005) (GN 247/2013 purports to amend the regulations in GN
230/2004, leaving the correct text of these regulations uncertain), and the Regulations relating to the reselling price of
petrol and petrol products (issued frequently, with each one revoking or replacing the previous one)
Foreign Investment Act 27 of 1990 (and amendment Act 24 of 1993) (and the Regulations 1992)
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Regional Councils Act 22 of 1992 (and Amendment Acts 17 of 1997, 30 of 2000, 12 of 2002, 12 of 2010, 16 of 2010,
and 7 of 2017) (and the Regulations: Commercialisation Regulations 2001; Joint Business Venture Regulations 2001;
and Tender Board Regulations 2001)

Local Authorities Act 23 of 1992 (and amendments) (and the Model Pound Regulations 1994, the Model Electricity
Supply Regulations 1996, Model Water Supply Regulations 1996, Model Sewerage and Drainage Regulations 1996,
Model Regulations for the Control of Dogs in Local Authority Areas 2008, Commercialisation Regulations 2001
(amended in 2007), Joint Business Venture Regulations 2001 (amended in 2007), and Tender Board Regulations
2001 (replaced in 2011), and Recruitment and Selection Regulations for Local Authority Councils 2019)

Local Authorities Act 23 of 1992 & Town of Liideritz: Regulations relating to waste management 2004 &
Environmental Management Plan for the Operation and Management of the existing Luderitz Dumpsite in //Kharas
Region (Green Gain Environmental Consultants cc, 2021) & Comprehensive Environmental Management Plan for the
Operations and Maintenance of the Existing Effluent Treatment Plant in Lideritz, /Karas Region (Excel Dynamic
Solutions (Pty) Ltd, 2023; underway).

Namibian Ports Authority Act 2 of 1994 (as amended by the National Transport Services Holding Company Act 28 of
1998, the Namibian Ports Authority Amendment Act 12 of 2000, and the State-owned Enterprises Governance Act 2
of 2006) (and the Port Regulations 2001) & Environmental Management Plan for the Operations of the Port of Liideritz
(Faul et al., 2019).

Social Security Act 34 of 1994 (as amended by the State-owned Enterprises Governance Act 2 of 2006/ Public
Enterprises Governance Act 2 of 2006, and the Labour Act 11 of 2007 (and the General Regulations 1995, and
amendments))

Namibia Water Corporation Act 12 of 1997 (and amendments: Namibia Water Corporation Amendment Act 17 of
2001; Water Resources Management Act 24 of 2004 (not yet been brought into force); State-owned Enterprises
Governance Act 2 of 2006 (re-named the Public Enterprises Governance Act 2 of 2006); and the Water Resources
Management Act 11 of 2013 (not yet been brought into force))

Affirmative Action (Employment) Act 29 of 1998 (as amended by Act 6 of 2007 and the Labour Act 11 of 2007) (and
the General Regulations 1999)

Road Traffic and Transport Act 22 of 1999 (as amended by the Road Traffic and Transport Amendment Act 6 of 2008)
(and the Road Traffic and Transport Regulations 2001)

Marine Resources Act 27 of 2000 (and the Regulations relating to Namibian Islands’ Marine Protected Area 2012)

Aquaculture Act 18 of 2002 (and the Aquaculture (Licensing) Regulations 2003 and the Regulations relating to import
and export of aguatic organisms and aquaculture products 2010)

Wreck and Salvage Act 5 of 2004

Research, Science and Technology Act 23 of 2004 (amended by the State-owned Enterprises Governance Act 2 of
2006/Public Enterprises Governance Act 2 of 2006) (and the Regulations 2011 (amended 2016))

National Heritage Act 27 of 2004 (as amended by the State-owned Enterprises Governance Act 2 of 2006/Public
Enterprises Governance Act 2 of 2006) (and the National Heritage Regulations 2005)

Biosafety Act 7 of 2006 (and the Biosafety Regulations 2016)

Electricity Act 4 of 2007 (and the Electricity Regulations: Technical 2004, the Electricity Regulations: Administrative
2011, and the Namibian Electricity Safety Code 2011 (amended 2012))

Environmental Management Act 7 of 2007 (and the Environmental Impact Assessment Regulations 2012)

Labour Act 11 of 2007 (and the Labour Amendment Act 2 of 2012) (and the Regulations relating to the Health and
Safety of Employees at Work 1997, the Labour General Regulations 2008, and the Regulations relating to Domestic
Workers 2017)

Namibian Islands’ Marine Protected Area (NIMPA) 2009 (and the Regulations relating to Namibian Islands’ Marine
Protected Area 2012)

Tobacco Products Control Act 1 of 2010 (and the Regulations 2014)

Animal Health Act 1 of 2011 (and the Declaration of Restricted Material 2013 and the Animal Health Regulations
2018)

Public and Environmental Health Act 1 of 2015 (and section 20(1) of the National Health Act 2 of 2015) (and the
Public Health Covid-19 General Regulations 2021) (and amendments)

Marine Notice No.04 of 2018: Garbage Management Requirements in Namibia under MARPOL (International
Convention for the Prevention of Pollution from Ships) Annex V

Policies, Guidelines, National Strategies & Action Plans

Policies

Conservation of Biotic Diversity and Habitat Protection 1994

Namibia: National Code on HIV/AIDS in Employment 2000

Towards Responsible Development of Aquaculture Namibia’s Aquaculture Policy 2001

Namibia’s Aquaculture Strategic Plan 2004

Namibia’s Marine Resources Policy Towards Responsible Development and Management of the Marine Resources
Sector 2004

National Policy on HIV/AIDS 2007

National Gender Policy 2010 - 2020

National Health Policy Framework 2010-2020 - “towards quality health and social welfare services”

National Policy on Climate Change for Namibia 2011

National Policy on Coastal Management for Namibia 2012
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Guidelines

Draft Water Quality Guidelines and Standards for Potable Water, as well as Water Quality Standards for Effluent
2008*

National Strategies & Action Plans

Namibia’s Green Plan 1992

Vision 2030 2004

Towards a Coastal Policy for Namibia, Green Paper 2009

Draft Master Plan for Marine Aquaculture in Namibia 2012 (AquaStel (Pty) Ltd, 2012a, b)

National Climate Change Strategy & Action Plan (2013 — 2020)

Namibia’s Second National Biodiversity Strategy and Action Plan (NBSAP 2) (2013 — 2022)

Namibia’s 5th National Development Plan (NDP5) — Working together towards prosperity (2017/18 — 2021/22)

Ministry of Fisheries and Marine Resources Strategic Plan 2017 (2017/18 - 2021/22)

National Marine Pollution Contingency Plan (NMPCP) 2017

National Solid Waste Management Strategy 2018

National Parks Environmental Management Plans (EMPs)

Management Plan for Tsau //Khaeb (Sperrgebiet) National Park 2020/2021-2029/2030

Town Planning Schemes, Structure Plans, & Land Use Plans

Lideritz Town Planning Amendment Scheme No. 5 2003

Lideritz Structure Plan: Towards A Model Town. Volume 1, Final Draft 2014

Strategic Environmental Assessments (SEAs)

Strategic Environmental Assessment (SEA) for the coastal areas of the Hardap and //Karas Regions 2012

International Law

African Union (AU)

African Charter on Human and Peoples’ Rights (Banjul Charter) 1981, the Protocol to the African Charter on Human
and Peoples’ Rights on the establishment of the African Court on Human and Peoples’ Rights 1998 (non-binding), and
the Protocol to the African Charter for Human and Peoples’ Rights on the Rights of Women in Africa 2003

Convention for Cooperation in the Protection and Development of the Marine and Coastal Environment of the West
and Central African Region and Protocol (Abidjan Convention) 1981 (Additional Protocol to the Abidjan Convention
concerning Cooperation in the Protection and Development of Marine and Coastal Environment from Land-based
Sources and Activities in the Western, Central and Southern African Region 2012)

Agreement for the Establishment of the Intergovernmental Organization for Marketing Information and Cooperation
Services for Fishery Products in Africa INFOPECHE) 1991

Revised (Algiers) Convention on the Conservation of Nature and Natural Resources 2003

African Convention on the Conservation of Nature and Natural Resources (Revised Version) 2003 (non-binding)

Agreement for the Establishment of the Africa Institute for the Environmentally Sound Management of Hazardous and
Other Wastes Agreement 2004

Southern African Development Community (SADC)

Treaty of the Southern African Development Community (SADC) 1992 (and six amendments: Agreement Amending
the Treaty 2001; Agreement Amending Article 22 of the Treaty 2007; Agreement Amending the Treaty 2008;
Agreement Amending the Treaty 2009 (DES); Agreement Amending the Treaty 2009 (ORGAN); and Agreement
Amending the Treaty 2015) (and Protocol to the Treaty establishing SADC on Immunities and Privileges 1992)

SADC Protocol on Health 1999

SADC Protocol on Wildlife Conservation and Law Enforcement 1999

SADC Protocol on Fisheries 2001**

Charter of Fundamental Social Rights in SADC 2003

SADC Protocol on Gender and Development 2008 (and an Agreement Amending the SADC Protocol on Gender and
Development 2016)

United Nations (UN) / International Conventions

Constitution of the International Labour Organization (ILO) 1919 (as amended), and *Instrument of Amendment of the
ILO Constitution, 1986 (not yet binding), and the Instrument of Amendment of the ILO Constitution 1997

International Agreement for the Creation of an International Office for dealing with Contagious Diseases of Animals
(Arrangement international pour la création, a Paris, d’'un Office international des epizooties) 1925

Constitution of the United Nations Educational, Scientific and Cultural Organization (UNESCO) 1945

Constitution of the Food and Agriculture Organization of the United Nations (FAQ) 1945

Constitution of the World Health Organization (WHO) 1946 (and *Amendment to Article 7 of the Constitution of the
World Health Organization 1965 (not yet binding); *Amendment to Article 74 of the Constitution of the World Health
Organization 1978 (not yet binding); Amendments to Articles 24 and 25 of the Constitution of the World Health
Organization 1986; and Amendments to Articles 24 and 25 of the Constitution of the World Health Organization 1998)

Convention on the International Maritime Organization (IMO) 1948 (and Amendments to Articles 17 and 18 of the
Convention on the International Maritime Organization, 1964, which entered into force internationally on 6 October
1967; Amendment to article 28 of the Convention on the International Maritime Organization, 1965, which entered into
force internationally on 3 November 1968; Amendments to Articles 10, 16, 17, 18, 20, 28, 31 and 32 of the Convention
on the International Maritime Organization, 1974, which entered into force internationally on 1 April 1978;
Amendments to the title and substantive provisions of the Convention on the International Maritime Organization,
1975/1977, which entered into force internationally on 22 May 1982, except for the amendment to article 51 which
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entered into force on 28 July 1982 in accordance with article 62 of the Convention as amended; Amendments to the
Convention on the International Maritime Organization relating to the institutionalization of the Committee on Technical
Co-operation in the Convention, 1977, which entered into force internationally on 10 November 1984; Amendments to
Articles 17, 18, 20 and 51 of the Convention on the International Maritime Organization, 1979, which entered into force
internationally on 10 November 1984; Amendments to the Convention on the International Maritime Organization
(institutionalization of the Facilitation Committee), 1991; and Amendments to Articles 16, 17 and 19(b) of the
Convention on the International Maritime Organization, 1993)

ILO Convention concerning Discrimination in Respect of Employment and Occupation (No. 111) 1958 (and including
the Forced Labour Convention 1930 (No. 29); Abolition of Forced Labour Convention 1957 (No. 105); Freedom of
Association and Protection of the Right to Organise Convention 1948 (No. 87); Right to Organise and Collective
Bargaining Convention, 1949 (No. 98); Equal Remuneration Convention 1951 (No. 100); Discrimination (Employment
and Occupation) Convention 1958 (No. 111); Minimum Age Convention 1973 (No. 138); and Worst Forms of Child
Labour Convention 1999 (No. 182))

International Convention on Load Lines (LL) 1966 (as amended) and the Protocol of 1988 relating to the International
Convention on Load Lines 1966

International Convention on the Elimination of All Forms of Racial Discrimination 1966

International Covenant on Civil and Political Rights (ICCPR) 1966 (and the Optional Protocol to the International
Covenant on Civil and Political Rights 1966 and the Second Optional Protocol to the International Covenant on Civil
and Political Rights, aiming at the Abolition of the Death Penalty 1989)

International Covenant on Economic, Social and Cultural Rights (ICESCR) 1966

International Convention relating to Intervention on the High Seas in Cases of Oil Pollution Casualties
(INTERVENTION) 1969 and the Protocol relating to Intervention on the High Seas in Cases of Marine Pollution by
Substances other than Oil (INTERVENTION PROT) 1973

Convention Concerning the Protection of the World Cultural and Natural Heritage 1972

Convention on the International Regulations for Preventing Collisions at Sea (COLREGS) 1972 (as amended in 1981,
1987, 1989, 1993, 2001, 2007 and 2013)

International Convention for the Prevention of Pollution from Ships (MARPOL) 1973, as modified by the Protocol of
1978 (“MARPOL 73/78”) (and Annex | - Regulations for the Prevention of Pollution by Oil; Annex Il - Regulations for
the Control of Pollution by Noxious Liquid Substances (NLS) in bulk; Annex Il - Regulations for the Prevention of
Pollution by Harmful Substances in Packaged Form; and Annex V - Regulations for the Prevention of Pollution by
Garbage from Ships)

International Convention for the Safety of Life at Sea (SOLAS) 1974 (as amended) (and its Protocol of 1978 relating to
the International Convention for the Safety of Life at Sea, 1974)

International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW) 1978 (and
17 sets of amendments)

Convention on the Elimination of All Forms of Discrimination against Women (CEDAW) 1979 and Optional Protocol to
the Convention on the Elimination of all Forms of Discrimination against Women 1999

International Convention on Maritime Search and Rescue (SAR) 1979 (as amended)

United Nations Convention on the Law of the Sea (UNCLOS) 1982 (and the Agreement relating to the Implementation
of Part XI of the United Nations Convention on the Law of the Sea of 10 December 1982, 1994 and the United Nations
Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 10
December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish
Stocks (Fish Stocks Agreement) 1995)

Statutes of the International Centre for Genetic Engineering and Biotechnology (ICGEB) 1983 (and Protocol of the
Reconvened Plenipotentiary Meeting on the Establishment of the International Centre for Genetic Engineering and
Biotechnology 1984 and Protocol to the Statutes of the International Centre for Genetic Engineering and
Biotechnology on the Seat of the Centre 2007)

Vienna Convention for the Protection of the Ozone Layer 1985 and the Montreal Protocol on Substances that Deplete
the Ozone Layer 1987 (and Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer,
adopted by the Second Meeting of the Parties at London on 29 June 1990 (London Amendment); Amendment to the
Montreal Protocol on Substances that Deplete the Ozone Layer, adopted by the Fourth Meeting of the Parties at
Copenhagen on 25 November 1992 (Copenhagen Amendment); Amendment to the Montreal Protocol on Substances
that Deplete the Ozone Layer, adopted by the Ninth Meeting of the Parties at Montreal on 17 September 1997
(Montreal Amendment); Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer, adopted
by the Eleventh Meeting of the Parties at Beijing on 3 December 1999 (Beijing Amendment); and Amendment to the
Montreal Protocol on Substances that Deplete the Ozone Layer, adopted by the Twenty-Eighth Meeting of the Parties
at Kigali from 10 to 15 October 2016 (Kigali Amendment))

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal (Basel
Convention) 1989 and the Amendment to the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal 1995

International Convention on Qil Pollution Preparedness, Response and Co-operation (OPRC) 1990

Convention on Biological Diversity (Biodiversity Convention) 1992, the Cartagena Protocol on Biosafety to the
Convention on Biological Diversity, Montreal 2000, and the Nagoya Protocol on Access to Genetic Resources and the
Fair and Equitable Sharing of Benefits Arising from their Utilization to the Convention on Biological Diversity 2010
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United Nations Framework Convention on Climate Change (UNFCCC) 1992, the Kyoto Protocol to the UN Framework
Convention on Climate Change 1997 (and the not yet binding Doha Amendment to the Kyoto Protocol to the United
Nations Framework Convention on Climate Change 2012), and the Paris Agreement 2015

International Convention on Standards of Training, Certification and Watchkeeping for Fishing Vessel Personnel
(STCW-F) 1995

Convention on the Law of the Non-Navigational Uses of International Watercourses 1997

Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in
International Trade (Rotterdam Convention) 1998 (with Annexes as amended)

Stockholm Convention on Persistent Organic Pollutants (Stockholm Convention) 2001 (and amendments)

Convention on the Protection of the Underwater Cultural Heritage 2001

Convention for the Safeguarding of the Intangible Cultural Heritage 2003

International Convention for the Control and Management of Ships’ Ballast Water and Sediments (BMW) 2004 (not yet
binding)

Convention on the Protection and Promotion of the Diversity of Cultural Expressions 2005

ILO Convention concerning Work in the Fishing Sector (No. 188) 2007

Revised African Maritime Transport Charter 2010 (not yet binding)

United Nations Guiding Principles on Business and Human Rights 2011

Benguela Current Convention (BCC) 2013

International Best Practice

International Finance Corporation (IFC) Environmental Health and Safety (EHS) Guidelines 2007 and the EHS
Guidelines for Aquaculture 2007

FAO Guidelines for Sustainable Aquaculture (GSA) (see https://www.fao.org/in-action/gsa/en/)

Global Sustainable Seafood Initiative (GSSI)

Agquaculture Stewardship Counsel (ASC) Salmon Standard 2022

Global G.A.P.

Best Aquaculture Practices (BAP) (see https://www.bapcertification.org/)

Friends of the Sea (see https://friendofthesea.org/)

*The Department of Water Affairs and Forestry, Ministry of Agriculture, Water and Forestry (MAWF; now MAWLR) prepared
Water Quality Guidelines and these were adopted in 1998. Subsequently (in 2008), draft Water Quality Guidelines and
Standards for Potable Water, as well as Water Quality Standards for Effluent were prepared to become Regulations
under the Water Resources Management Act 24 of 2004 (which never came into force). The latter Guidelines/Standards
may be used, but are not yet enforceable.

**In 2020 (see Erasmus et al., 2023), the Southern African Development Community (SADC) Secretariat, in partnership
with German development agency, Deutsche Gesellschaft fir Internationale Zusammenarbeit GmbH (GIZ), piloted a
project on “Aligning Regional and National Aquaculture Strategic Frameworks in SADC”. The objective of the project
is to ensure alignment between regional and national levels within the context of sustainable aquaculture development in
three pilot countries of Botswana, Malawi and Namibia.

SADC (2021) noted: Agriculture is among the priority sectors considered important to the socio-economic development of
citizens in the SADC Region. The fisheries and aquaculture sub-sector is one of the components of agriculture which has
over the years played a key role in providing socio-economic benefits and support livelihoods for many people and
communities in the Region. The sub-sector is important for the economic development and food security of the SADC
Region as reflected in the Regional Indicative Strategic Development Plan (RISDP), SADC Industrialisation Strategy
and Roadmap 2063, and the SADC Regional Agricultural Policy (RAP). Fisheries and aquaculture sub-sector has also
demonstrated its role in promoting nutrition and food security, livelihoods, employment, exports and foreign currency and
conservation and biodiversity values that are of global significance. It is for these key reasons that the SADC Heads of
State and Government approved the Protocol on Fisheries in 2001. One of the key strategies aimed at supporting this
Protocol is the SADC Regional Aquaculture Strategy and Action Plan (2016).
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5 Stakeholder and Public Consultation

5.1

Objectives

The purpose of Public Participation is to provide stakeholders, including the public, an opportunity to participate
in the Environmental Assessment Process, in order to ensure that the intended development initiatives
consider broad-based concerns. It further improves governance in that the intended development must
consider a wide range of issues, e.g. the need to conserve the natural environment and the need to maintain
a functioning ecology.

5.2

Consultation Process

Communication with stakeholders re the proposed Project was facilitated through the following methods:

Key stakeholders were identified from contacts of the Project Team (see Annexure D: List of Interested
and Affected Parties (I&APs) Consulted);

Laminated notices (with the Notice of the Environmental Assessment Process) was put up (28 April
2023) at the //Karas Regional Council and OK Grocer in Luderitz (see Annexure D: Notices Displayed);
Written notices were sent via e-mail on 01 and 09 May 2023 to: the Office of the Governor, //Karas
Regional Council; the Regional Councilor INami#Nus Constituency; the Mayor/Chairperson of
Council/Local Economic Development and acting Chief Executive Officer (CEO), Lideritz Town
Council; Mr Asser Mukapuli — Community Leader; the Executive Director (ED) and Members of Staff
— Windhoek, Swakopmund and Luderitz Offices, Ministry of Fisheries and Marine Resources (MFMR);
the ED and Park Warden: Tsau //Khaeb (Sperrgebiet) National Park, Ministry of Environment, Forestry
and Tourism (MEFT); the Acting ED, Mining Commissioner and Chief Diamond Inspector, Ministry of
Mines and Energy (MME); the ED, Ministry of Agriculture, Water and Land Reform (MAWLR); the
Regional Director, Regional Environmental Health Practitioner, and Port Health Officer, Ministry of
Health and Social Services (MHSS); the ED and Deputy Director - Directorate Fixed Assets, Ministry
of Works and Transport (MWT); the Managing Director (MD) and Head Environmental Officer, Namibia
Power Corporation (Proprietary) Limited (NamPower); the Chairperson and CEO and Investment
Facilitation Officer, Namibia Investment Promotion and Development Board (NIPDB); the CEO and
Senior Environmentalist, Water Quality and Environmental Services, Namibia Water Corporation Ltd
(NamWater); the Acting Port Manager and Members of Staff, NamPort: Ports of Llideritz and Walvis
Bay; the Chairperson and Vice-Chairperson, Namibian Mariculture Association (NMA); the Secretary,
Confederation of Namibian Fishing Associations & Namibian Hake Association; the Founder and CEO,
Kelp Blue; one of the Directors, Benguela Blue Aqua Farming; the Group CEO, Seaflower Group of
Companies; the MD: O&L Aquaculture, O&L Group of Companies; Representatives from Blomeha
Fishing, Luderitz Mariculture, and Five Roses Aquaculture CC; the Chief Geologist, Jean-Boulle
Diamond Mines (ML111, ML32); Project Manager / Senior Geologist LL Namibia Phosphates /
Samicor, Samicor Diamond Mining (Pty) Ltd (ML51, ML36H, ML36F, ML164, EPL5061); the General
Manager, Sperrgebiet Diamond Mining (Pty) Ltd (bought by RioZim) (ML46, ML128A); a written notice
was sent via registered mail to the Holder of EPL7274 on 29 April 2023 (see Annexure D: List of I&APs
Consulted, Notification Letter, Proof: Registered Mail, and Correspondence with I&APS);
Advertisements (Notice of an Environmental Assessment Process) were placed in the Market Watch
Section of three National newspapers, Republikein, Allgemeine Zeitung and Namibian Sun, on 02 and
09 May 2023 (see Annexure D: Advertisements);

The notice/poster, written notices, and advertisements provided details re the application; stated also
was that the application was submitted to the ED, MFMR in terms of the EIA Regulations: EMA 7 of
2007, the nature and location of the proposed Project/Activities, and where, how and from whom
additional information on the application/activity can be obtained;

A register of I&APs was opened (see Annexure D: Register of I&APs; also see Annexure D:
Correspondence with I&APS); 17 persons registered as I&APs;

On 20 May 2023, a written notice (together with a map and kmz files) was sent via e-mail to the
Relevant Authorities, and the Registered 1&APs (at the time) re Change of Site AAC-I Location (see
Annexure D: Correspondence with 1&APS);

An electronic copy of the Draft Environmental Assessment Report and Annexures was made available
via e-mail to the registered I&APs for comment (27 June 2023); and

The 14-day comment period commenced on 28 June 2023 and ended on 11 July 2023;
comments/questions were received from two I&APs (see Annexure D: Correspondence with 1&APS).
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5.3 Summary of Issues and/or Concerns

A summary of the issues/concerns raised during the Public Consultation Process and the measures taken to

address these issues, is provided in Table 14.

Table 14: A summary of the issues/concerns and measures taken to address these issues during the

Environmental Assessment Process.

Issue/Concern

Response

Proposed location of AAC-1 and AAC-II

We herewith raise our concern on your 1ste holding pen
close to Diaz point, this pen could hold significant risk to
Marine traffic entering and exiting the Port as it is directly
in the traffic zone.

Either you consider moving it more towards Halifax Island
or closer to the other two sites you have indicated as the
current site you have allocated will pose a risk.

See Section 2.2

Following onto the below mention of site AAC-I
overlapping with DFN’s ML111, fyi find attach the map
showing the overlap. We are looking at this AAC-| area
currently to evaluate if there will be conflict with our future
mining operations.

See Section 2.2 and Annexure D: Correspondence with
I&APs

The offshore pilot will be conducted at AAC-I. It will have a
very small footprint (4 cages only); the installation can be
moved. There will be no activities at AAC-II for the time
being. AAC is proposing to carry out an Offshore Pilot at
either of the sites AAC-I to AAC-III (currently it is foreseen
that the Pilot will be run at AAC-I).

AAC believes that you/Jean Boulle Diamond Mines can
work/co-exist together and they will be in contact with
you.

“ML51 is a one of Samicor’s primary mining resource
areas generating annual royalties for the Namibian
government, revenue to Samicor and Namibian
employment. The proposed sites AAC-1 and AAC-II
overlap with our diamond resource areas destined for
future mining campaigns. Furthermore, apart from the
AAC-I and AAC-II positions the remaining area within
ML51 is similarly part of the Samicor resource earmarked
for future mining. Samicor therefore objects to the
proposed positions of the AAC-1 and AAC-II siktes, as
well as any other proposed sites within ML51.””

See Section 2.2 and Annexure D: Correspondence with
I&APs

The offshore pilot will be conducted at AAC-I. It will have
a very small footprint (4 cages only); the installation can
be moved. There will be no activities at AAC-II for the
time being. AAC is proposing to carry out an Offshore
Pilot at either of the sites AAC-I to AAC-III (currently it is
foreseen that the Pilot will be run at AAC-I).

AAC believes that you/Samicor can work/co-exist
together and they will be in contact with you.

Fish Feed / Medicine / Potential Diseases

Our main concerns are the feed and medicines used and
possible diseases that can be introduced into the
environment.

See Sections 2.4, 2.6, 6.3, 7.4 and Annexure B
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6 Environmental Impact Assessment

6.1 Introduction

Certain aspects related to the proposed farming of Atlantic salmon Salmo salar by African Aquaculture
Company (Pty) Ltd, Lideritz, //Karas Region, Namibia may cause potential impacts to the environment. These
impacts can occur under normal conditions, but also under abnormal and potential emergency conditions (e.g.
fire (causing uncontrolled atmospheric emissions), flooding (unlikely), explosions (unlikely), and spills) and any
accidents/incidents/near-misses (causing uncontrolled releases to air, water and land).

Aspect is defined by the International Organization for Standardization ISO 14001:2004 as an “element of an
organization's activities or products or services that can interact with the environment”; environment is defined
as “surroundings in which an organization operates, including air, water, land, natural resources, flora, fauna,
humans, and their interrelation” and impact is defined as “any change to the environment, whether adverse or
beneficial, wholly or partially resulting from an organization's environmental aspects.”

Management actions (i.e. the adoption of the “mitigation hierarchy”, and including monitoring), with the aim of
avoiding, minimising, or compensating/offset the potential negative impacts (and maximising the potential
positive impacts), are provided in the Environmental Management Plan (EMP) (see Section 7).

6.2 Methodology

The Rapid Impact Assessment Matrix (RIAM) Software Package (Pastakia, 1998) was used for the
assessment of the potential impacts. Scoring takes place within a matrix, the latter that was designed to allow
subjective judgements to be quantitatively recorded. The system thus provides an impact evaluation, as well
as a record that can be re-assessed in the future (e.g. should more information become available).

First, through the process of scoping, specific assessment/environmental components, falling into four
categories, needs to be defined:

Physical/Chemical (PC) “all physical and chemical aspects of the environment, including finite (non-
biological) natural resources, and degradation of the physical environment by
pollution”

Biological/Ecological (BE) “all biological aspects of the environment, including renewable natural resources,

conservation of biodiversity, species interactions, and pollution of the biosphere”

Sociological/Cultural (SC) “all human aspects of the environment, including social issues affecting individuals
and communities; together with cultural aspects, including conservation of heritage,
and human development”

Economic/Operational (EO) “the economic consequences of environmental change, both temporary and
permanent, as well as the complexities of project management within the context of
the project activities”

Second, the impacts are scored using certain assessment criteria and scales.
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| The assessment criteria fall into two groups: |
| A || These criteria are of importance to the condition |
| B || These criteria are of value to the situation |
| |
| The assessment scales are as follows: |
| Group A — Importance of condition (A1) |
| 4 || Important to national/international interests |
| 3 || Important to regional/national interests |
| 2 || Important to areas immediately outside the local condition |
| 1 || Important only to the local condition |
| 0 || No importance |
| Group A - Magnitude of change/effect (A2) |
[ +3 || Major positive benefit |
| +2 || Significant improvement in status quo |
[ +1 || Improvement in status quo |
| 0 || No change/status quo |
| -1 || Negative change to status quo |
| -2 || Significant negative dis-benefit or change |
| -3 || Major dis-benefit or change |
| Group B - Permanence (B1) |
| 1 || No change/not applicable |
| 2 || Temporary |
| 3 || Permanent |
| Group B - Reversibility (B2) |
| 1 || No change/not applicable |
| 2 || Reversible |
| 3 || Irreversible |
| Group C - Cumulative (B3) |
| 1 || No change/not applicable |
| 2 || Non-cumulative/single |
| 3 || Cumulative/synergistic |

Third, by means of a series of formulae, a value is ascribed to each of the groups of criteria. The use of a
multiplier for Group A is important for it ensures that the weight of each score is expressed. Scores for Group
B are added together, ensuring that the individual value scores cannot influence the overall score, but that the
collective importance of all values in Group B is fully taken into account. The sum of the Group B scores is
then multiplied by the result of the Group A scores and a final environmental (assessment) score (ES) for the
condition is obtained:

(al) x (a2) = aT
(b1) + (b2) + (b3) = bT
(@T) x (bT) =ES

where

(al) and (a2) are the individual criteria scores for Group A
(b1) to (b3) are the individual criteria scores for Group B
aT is the result of multiplication of all Group A scores

bT is the result of summation of all Group B scores

ES is the environmental score for the condition
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Finally, a matrix is produced for each project option and individual ES scores calculated and recorded. These
individual ES scores are then banded together into ranges (Range Values (RV)) (see Table 15). For ease of
interpretation, significant and major positive impacts are indicated in green and significant and major negative
impacts in red.

Table 15: The range bands used for the Rapid Impact Assessment Matrix (Source: Pastakia, 1998).

Range Value Range Value
Environmental Score (RV) (RV) Description of Range Band
(ES) (Alphabetic) (Numeric)
72 -108 E 5 Major positive change/impact
36-71 D 4 Significant positive change/impact
19-35 C 3 Moderate positive change/impact
10-18 B 2 Positive change/impact
1-9 A 1 Slight positive change/impact
0 N 0 No change/status quo/not applicable
-1--9 -A -1 Slight negative change/impact
-10--18 -B -2 Negative change/impact

The lower limits of ‘significant change’, for example, can be taken as the point when a condition is outside local
boundaries (Al = 2), but is of major importance (A2 = 3), yet is temporary (B1 = 2) and reversible (B2 = 2),
and non-cumulative (B3 = 2). A ‘major change’ can be taken as the point when the condition extends to a
regional/national boundary (Al = 3), is of major importance (A2 = 3), is permanent (B1 = 3) and irreversible
(B2 = 3), and non-cumulative (B3 = 2) (Pastakia, 1998).

6.3 Proposed Farming of Atlantic salmon Salmo salar

The various aspects and the potential related impacts per environmental component (PC, BE, SC and EO) for
the proposed farming of Atlantic salmon Salmo salar by African Aquaculture Company (Pty) Ltd, Luderitz,
/[Karas Region, Namibia, are summarised in Table 16.

Note that the RIAM does not include an assessment scale for Probability of Occurrence; the following scale
was used to rate (the probability of occurrence of) the various impacts and the results are included in Table 16.

| Probability of Occurrence

|
[ Definite [ Impact will occur |
[ Highly probable |[ Impact is most likely to occur |
| Probable || Distinct possibility that the impact will occur |
| Low || Possibility of impact occurring is low |
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Table 16: The potential impacts, and probability of occurrence, that certain aspects related to the proposed farming of Atlantic salmon Salmo salar by African
Aquaculture Company (Pty) Ltd, Luderitz, //Karas Region, Namibia, may have on the environment (PC = Physical/chemical; BE = Biological/ecological,
SC = Sociological/cultural; and EO = Economic/operational).

Impact . Probability of
Code Potential Impact Aspect Occurrence
PC1 Contamination of seawater (litter and spills of hazardous materials) xqv:sgzggtggtand hazardous materials (spills of fuel and hydraulic oil) Low
PC 2 Plankton blooms / Harmful Algae Blooms (HABs) and reduced oxygen | Eutrophication (nutrient enrichment beyond natural levels from Low

levels (eutrophication) deposition of organic waste products)
PC3 Altering and/or reducing current speeds (presence of cages) Full-field offshore development (presence of cages) Highly probable
PC 4 Air Quality (gaseous emissions) (transport of raw materials) Presence of vehicles/trucks/vessels (transport of raw materials) Definite
PC5 Air Quality (gaseous emissions) (transport of produce) Presence of trucks/aeroplanes (transport of produce) Definite
BE 1 Genetic interactions with wild fish populations Introduction, escape, and spread of a non-native species Low
BE 2 Dlsplacement of seablrds and marine mammals from key foraging Offshore pilot phase Low
habitats (offshore pilot phase)
BE 3 Dlsplacement_ of seabirds and marine mammals from key foraging Full-field offshore development Probable
habitats (full-field offshore development)
Interference with migratory routes (particularly those of Humpback Full-field offshore development (together with other mariculture
BE 4 . . . Probable
whales and Dusky dolphins) projects in the area)
Interference with breeding areas (particularly Southern right whales Full-field offshore development (together with other mariculture
BE 5 R - - . Low
and Heaviside's dolphins) projects in the area)
Injuries to and/or loss of cetaceans/marine turtles due to Full-field offshore development (together with other mariculture
BE 6 - . Probable
entanglement projects in the area)
Attraction of various marine organisms, including fish, to the
BE 7 infrastructure because of concentrated nutrient load (Fish Aggregation | FAD effect (presence of fish feed, faeces, and/or dead stock) Definite
Device (FAD) effect)
Attraction of marine predators (to farmed stock) and other prey ' -
BE 8 (attracted to the infrastructure) (FAD effect) FAD effect (presence of farmed fish stock) Definite
Injuries to and/or loss of fauna (cetaceans e.g. fur seals and dolphins,
BE 9 and marine turtles) and seabirds (especially plunge-diving seabirds) Offshore pilot phase and full-field offshore development Probable
due to collision/entanglement with cages/netting/moorings
Injuries to and/or loss of fauna and seabirds from accidental . )
BE 10 entanglement with free-drifting "ghost net" fragments and other lost Offshore pilot phase and full-field offshore development (damage Low
. to/loss of gear)
gear from damaged farm infrastructure

BE 11 Stimulation of phytoplankton growth and changes to phytoplankton Elevated nutrient concentrations in the water column (from Low

species composition deposition of organic waste products)

BE 12 Seabed enrichment and degradation (deposition of organic waste Deposition of organic waste products (uneaten feed and faeces) from Low

products) the cages

BE 13 Smothering of benthic organisms (deposition of organic waste Deposition of organic waste products (uneaten feed and faeces) from Low

products) the cages
Elevated biodeposition, and subsequent aggregations of scavenging

BE 14 | or predatory organisms (e.g. sea cucumbers, sea stars, crabs and Net cleaning operations and biofouling drop-off and debris Probable

sea-lice (isopods))
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Impact

Probability of

Code Potential Impact Aspect Occurrence
BE 15 Reduced amo_u_nt of natural light reaching the seabed and reduced Seabed shading by cages Low
algae productivity
BE 16 Wldes_p_read but diffuse benth|_c enrichment in nearby natural Biodeposition of organic waste products from the cages Low
depositional areas (such as blind bays)
BE 17 | Disturbance (or attraction) of marine mammals (underwater noise) Underwater noise from farm activities (including vessels) Low
Injuries to and/or loss of seabirds through disorientation/collision with .
BE 18 - ; . Use of light at cages and on vessels Low
farm infrastructure (light pollution)
Hazardous materials management use of chemicals [e.g. fish feed
Decreased health of marine fauna through toxicity and bio- additives, metals from antifoulants (copper and zinc), therapeutants
BE 19 . X S L ) Low
accumulation (use of chemicals) (antibiotics and parasiticides), anaesthetics, detergents, and
disinfectants]
BE 20 | Injuries to and/or loss of marine fauna (spills fuel and hydraulic oil) Hazardous materials management (spills fuel and hydraulic oil) Low
BE 21 | Injuries to and/or loss of the flightless African Penguins Hazardous materials management (spills fuel and hydraulic oil) Low
BE 22 | Injuries to and/or loss of marine fauna (litter) Waste management (marine litter) Probable
BE 23 Contribution to scientific knowledge (seabirds and mammals) Desktop study (seabirds and mammals) Definite
Biodeposition of waste on important benthic habitats to wild fish (e.g. . . .
BE 24 spawning areas, or rocky reefs) Farming of Atlantic salmon in offshore cages (waste) Low
BE 25 | Attraction of wild fish to farm structures (artificial habitat) Farming of Atlantic salmon in offshore cages (artificial habitat) Definite
BE 26 Consumptu_)n a}nd altergtlon of body condition and reproductive Farming of Atlantic salmon in offshore cages (waste feed) Probable
success (wild fish species)
BE 27 Consumptu_)n a}nd altergtlon of body condition and reproductive Farming of Atlantic salmon in offshore cages (waste feed) Probable
success (wild fish species)
BE 28 P_otenual to _fauhtatg the establishment and spread of pests and Farming of Atlantic salmon in offshore cages (biosecurity) Probable
diseases (biosecurity)
SC1 Incr_eaged demand/need for basic infrastructure (e.g. housmg, water, Employment of between 50 and 100 people (offshore pilot phase) Definite
sanitation, electricity, waste management systems, and parking)
Increased demand/need for basic infrastructure (e.g. housing, water, Employment of up to 5,000 (direct) and 10,000 to 15,000 (associated -
SC2 o s ° . . Definite
sanitation, electricity, waste management systems, and parking) services) people (full-field offshore development)
SC3 Increased HIV infections (and other diseases) Influx of people Highly Probable
Increased incidence of social ills (e.g. alcoholism, drug abuse, .
SC4 prostitution, gambling & criminality) Influx of people Highly Probable
SC5 Visual impacts (offshore pilot phase) Err]zizr)wce of four cages, service vessel, and people (offshore pilot Definite
SC6 Visual impacts (full-field offshore development) Presence of .16 cages and operations barge per site, well boat, and Definite
people (full-field offshore development)
Other users in the area: Namport; Mineral License Holders; Fishing
SC7 User conflict Industry (rock lobster and linefish); Tourism; Other mariculture Highly probable
operations
Occupational and community safety (traffic due to transport of smolt Traffic on the roads (transport of smolt and raw materials from South -
SC8 . : . Definite
and raw materials from South Africa) Africa)
SC9 Education and career opportunities Knowledge-based industry (salmon aguaculture) Definite
SC 10 | Food production and enhanced food security (offshore pilot phase) Offshore pilot phase Definite
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Impact . Probability of
Code Potential Impact Aspect Occurrence
sc 11 Food production and enhanced food security (full-field offshore Full-field offshore development Definite
development)
EO1 Temporary job creation (offshore pilot phase) Offshore pilot phase Definite
EO 2 Temporary.economlc benefits (direct/indirect/induced/GRN revenue) Offshore pilot phase Definite
(offshore Pilot Phase)
EO 3 Permanent job creation (full-field offshore development) Full-field offshore development Definite
EO 4 Perm_anent economic benefits (direct/indirect/induced/GRN revenue) Full-field offshore development Definite
(full-field offshore development)
EO5 Attraction of skilled employees Knowledge-based industry (salmon aquaculture) Definite
Entanglement of cetaceans and damage to farm infrastructure (full- Full-field offshore development (together with other mariculture
EO 6 . - . Probable
field offshore development) projects in the area)
Damage to/loss of Atlantic salmon stock (direct or due to stress) by . . -
EO7 marine predators (especially seals) Design and maintenance of the cages Definite
EO 8 Loss of Atlantic salmon stock (HABS) Toxic dinoflagellate and diatom blooms Probable
EO9 Loss of Atlantic salmon stock (reduced oxygen levels) Reduced oxygen levels in the immediate water column Probable
EO 10 | Loss of Atlantic salmon stock (jellyfish) Clogging of cages/nets by jellyfish Probable
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The Rapid Impact Assessment Matrix is summarised in Table 17.

Table 17: Rapid Impact Assessment Matrix for the proposed farming of Atlantic salmon Salmo salar by African
Aquaculture Company (Pty) Ltd, Luderitz, //Karas Region, Namibia.

"ggggt Potential Impact ES |RV | Al | A2 | B1|B2|B3
PC 1 Contamination of seawater (litter and spills of hazardous
materials) -12 | -B 2] -1 2 2 2
PC 2 Plankton blooms / Harmful Algae Blooms (HABs) and reduced
oxygen levels (eutrophication) 24 | -C 2| -2 2 2 2
PC3 Altering and/or reducing current speeds (presence of cages) -12 | -B 21 -1 2 2 2
PC 4 | Air Quality (gaseous emissions) (transport of raw materials) 24 | -C 41 -1 2 2 2
PC5 | Air Quality (gaseous emissions) (transport of produce) 24 | -C 41 -1 2 2 2
BE 1 Genetic interactions with wild fish populations 0 N 2 0 2 2 2
BE 2 Displgcemen_t of seabirds an_d marine mammals from key
foraging habitats (offshore pilot phase) 6| -A 1] -1 2 2 2
BE 3 Displacement of seabirds and marine mammals from key
foraging habitats (full-field offshore development) -12 | -B 2] -1 2 2 2
BE 4 Interference with migratory routes (particularly those of
Humpback whales and Dusky dolphins) -12 | -B 2] 1 2 2 2
BE 5 Interference with pr_eeding areas (particularly Southern right
whales and Heaviside's dolphins) -12 | -B 2] -1 2 2 2
BE 6 Injuries to and/or loss of cetaceans/marine turtles due to
entanglement -16 | -B 1| -2 3 3 2
Attraction of various marine organisms, including fish, to the
BE 7 infrastructure because of concentrated nutrient load (Fish
Aggregation Device (FAD) effect) -14 | -B 2| -1 2 2 3
BE 8 Attraction of mar_ine predators (to farmed stock) and other prey
(attracted to the infrastructure) (FAD effect) -14 | -B 2] -1 2 2 3
Injuries to and/or loss of fauna (cetaceans e.g. fur seals and
dolphins, and marine turtles) and seabirds (especially plunge-
BE 9 diving seabirds) due to collision/entanglement with
cages/netting/moorings) due to collision/entanglement with
cages/netting/moorings -16 | -B 1] -2 3 3 2
Injuries to and/or loss of fauna and seabirds from accidental
BE 10 | entanglement with free-drifting "ghost net" fragments and other
lost gear from damaged farm infrastructure -32 | -C 2| -2 3 3 2
BE 11 Stimulation of phyto_plankton gr_o_vvth and changes to
phytoplankton species composition -12 | -B 2] -1 2 2 2
BE 12 Seabed enrichment and degradation (deposition of organic
waste products) -12 | -B 2] -1 2 2 2
BE 13 Smothering of benthic organisms (deposition of organic waste
products) -8 -A 1] -1 3 3 2
Elevated biodeposition, and subsequent aggregations of
BE 14 | scavenging or predatory organisms (e.g. sea cucumbers, sea
stars, crabs and sea-lice (isopods)) 6| -A 1] -1 2 2 2
BE 15 Reduced amount of na_tu_ral light reaching the seabed and
reduced algae productivity 0 N 1 0 2 2 2
BE 16 Wides_p_read but diffuse benthip enrichment in nearby natural
depositional areas (such as blind bays) 0 N 2 0 2 2 3
BE 17 Digturbance (or attraction) of marine mammals (underwater
noise) -12 | -B 2] -1 2 2 2
BE 18 In_juries to_and/or loss of §eabirds t_hrough disorientation/collision
with farm infrastructure (light pollution) -8 -A 1] -1 3 3 2
BE 19 Decreaseo_l health of maring fauna through toxicity and bio-
accumulation (use of chemicals) -14 | -B 2] -1 2 2 3
BE 20 Injuries to and/or loss of marine fauna (spills fuel and hydraulic
oil -12 | -B 2| -1 2 2 2
BE 22 | Injuries to and/or loss of marine fauna (litter) -12 | -B 2] -1 2 2 2
BE 23 | Contribution to scientific knowledge (seabirds and mammals) 24 C 3 1 3 3 2
BE 24 Biodepositiqn of waste on important benthic habitats to wild fish
(e.g. spawning areas, or rocky reefs) -12 | -B 2] -1 2 2 2
BE 25 | Attraction of wild fish to farm structures (artificial habitat) 14 B 2 1 2 2 3
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Impact

Code Potential Impact ES | RV | Al | A2 | B1 | B2 | B3
BE 26 Consumption and alteration of body condition and reproductive
success (wild fish species) -16 | -B 2] -1 3 3 2

Consumption and alteration of body condition and reproductive

BE 27 success (wild fish species

Increased demand/need for basic infrastructure (e.g. housing,
SC1 water, sanitation, electricity, waste management systems, and
arkin -24 | -C 2| -2 2 2 2

sc4 Increase_d incidenc_e of soqia! iIIs_ (e.g. alcoholism, drug abuse,

prostitution, gambling & criminality) 24 | -C 2| -2 2 2 2
SC5 Visual impacts (offshore pilot phase) -12 | -B 2] -1 2 2 2

Visual impacts (full-field offshore development
scs Occupational and community safety (traffic due to transport of

smolt and raw materials from South Africa) -24 | -C 4| -1 2 2 2
SC9 Education and career opportunities 64 D 4 2 3 3 2
SC 10 Food production and enhanced food security (offshore pilot

phase) 24 C 4 1 2 2 2
sc 11 Food production and enhanced food security (full-field offshore

development) 64 D 4 2 3 3 2
EO 1 Temporary job creation (offshore pilot phase) 54 D 3 3 2 2 2
EO 2 Temporary economic benefits (direct/indirect/induced/GRN

revenue) (offshore Pilot Phase) 54 D 3 3 2 2 2
EO 3 Permanent job creation (full-field offshore development) 72 E 3 3 3 3 2
EO 4 Permanent ecqnomic benefits (direct/indirect/induced/GRN

revenue) (full-field offshore development) 72 E 3 3 3 3 2
EO 5 Attraction of skilled employees 64 D 4 2 3 3 2
EO6 Entanglement of cetaceans and damage to farm infrastructure

(full-field offshore development) -12 | -B 1| -2 2 2 2
EO 7 Damage to/loss of Atlantic salmon stock (direct or due to stress)

by marine predators (especially seals) 24 | -C 1| -3 3 3 2
EO 8 Loss of Atlantic salmon stock (HABs) -24 | -C 1] -3 3 3 2
EO 9 Loss of Atlantic salmon stock (reduced oxygen levels) -24 | -C 1] -3 3 3 2
EO 10 | Loss of Atlantic salmon stock (jellyfish) -24 | -C 1] -3 3 3 2

Two negative (PC 1 and PC 3) and three moderate negative (PC 2, 4 and 5) impacts were identified under the
physical/chemical component (see Table 17).

Waste products from the farmed Atlantic salmon (uneaten feed, faeces and excreted ammonium) may change
the concentrations of the nutrients in the water column. The addition of nutrients may in turn stimulate
phytoplankton and seaweed growth and even cause changes in the phytoplankton species composition (BE
11). Nutrient enrichment beyond natural levels can result in eutrophication, extensive plankton blooms, and a
reduction in dissolved oxygen (PC 2) (excessive oxygen depletion may in turn stress or kill the fish; EO 8)
(MPI, 2013).

There will be small scale, local changes in currents as a result of the placement of cages (MPI, 2013) (PC3).

One moderate positive (BE 23), two positive (BE 25 and 27), three neutral (BE 1, 15, 16), four slight negative
(BE 2, 13, 14, 18), 15 negative (BE 3, 4,5, 6,7, 8,9, 11,12, 17, 19, 20, 22, 24 and 26), one moderate negative
(BE 10), and two significant negative (BE 21 and 28) impacts were identified under the biological/ecological
component (see Table 17).

The absence of a suitable fresh water environment where salmon eggs can be deposited, hatch, and juveniles
grow to smolts (before their return to the marine environment) will ensure that the Atlantic salmon cannot
reproduce in the event of an escape (BE 1).



Offshore farms, in general, seem to attract most species (rather than displacing them). Kemper and Roux
(2023) note that “By itself, the present project in its proposed configuration and the spacing between the three
(full-scale) units of the farm should not have a significant exclusion effect on most seabird and marine mammal
species of the region.” However, several species of cetaceans (e.g. Humpback whales and Southern right
whales) and possibly the African Penguin may be displaced from their preferred habitats (cumulative impacts
of Benguela Blue Aqua Farming - Atlantic salmon; African Aquaculture Company - Atlantic salmon (this
project); and a large-scale kelp farm (Kelp Blue - non-native giant kelp Macrocystis pyrifera) (BE 2 and 3).

The project is situated in the migration corridor of Humpback whales (especially during June-July (northern
migration) and September-October (southern migration)), as well as close to a known breeding area of
Southern right whales (Kemper and Roux, 2023) (BE 4 and 5).

Interactions between the cetaceans and the farm infrastructure may result in entanglement and/or injuries (to
the cetaceans) and damage to the farm infrastructure (Kemper and Roux, 2023) (BE 6 and EO 6).

A broad guild of predators may be drawn to the cages due to: i) the concentration of potential food there,
including farmed stock; ii) other fish drawn to the increased nutrient levels stemming from uneaten fish feed,
faeces, and dead fish (unlikely); and iii) other marine predators. Predators include: seabirds; dolphins; killer
whales and fur seals; predatory fish species such as snoek Thyrsites atun and kob Argyrosomus spp.; and
sharks (e.g. the Sevengill cow shark Notorynchus cepedianus, Ragged-tooth shark Carcharias taurus, Great
white shark Carcharodon carcharias, Bronze whaler Carcharhinus brachyurus, as well as many smaller
species (Compagno et al., 1989, J-P Roux pers. obs.; see Kemper and Roux, 2023)) (BE 7 and 8).

The proposed project poses a serious entanglement risk to a number of threatened, protected, and/or flagship
species inside the NIMPA. Entanglement events may occur in a number of ways, including through: i) marine
predators attempting to access the fish in the cages and then getting caught in the infrastructure; ii) accidental
collision (especially by passing whales) with the salmon farm infrastructure (i.e. netting, grid and bridal ropes,
and moorings), and including poorly visible top nets (particularly by plunge-diving Cape Gannets); iii) damaged,
lost, or poorly tensioned gear, including nets and mooring lines, resulting from exposed conditions and adverse
weather (strong wind and resulting wind chop, currents, swell), poor infrastructure maintenance, and/or
collision with passing vessels; iv) accidental entrapment (and potential subsequent drowning) in the space
between the anti-predator net and the cage netting (note that AAC is proposing to install a seal fence; the net
material will be metal cored, to prevent predator access to the Atlantic salmon stock); and v) accidental
entanglement with free-drifting “ghost net” fragments originating from the farm (abnormal conditions) (BE 9
and 10).

The MPI (2013) noted that the risk of entanglement will vary between species depending on several factors
including: i) echolocation — dolphins and other toothed whales are able to echolocate / perceive obstacles with
their sonar, whereas baleen whales cannot echolocate; ii) behaviour — inquisitive and/or playful animals will
be more at risk; iii) propensity to roll -humpback whales e.g. tend to roll when they become entangled; iv)
morphology and size — whales with large pectoral fins and tail flukes (e.g. humpback whales) or large gaping
mouths (most baleen whales) could be more at risk from entanglement in structures whereas dolphins and
seals are more prone to entanglement in the mesh of predator nets; and v) agility — dolphins and smaller
whales are more agile and therefore at less risk.

Waste products from the farmed Atlantic salmon (uneaten feed, faeces and excreted ammonium) may change
the concentrations of the nutrients in the water column. The addition of nutrients may in turn stimulate
phytoplankton and seaweed growth and even cause changes in the phytoplankton species composition (MPI,
2013) (BE 11).

Note that added nutrients from the cages to the water column could be taken up by Kelp Blue's proposed
seaweed aquaculture (that would extract nutrients from the water column; see MPI, 2013) to the north-
east.

The MPI (2013) noted that the intensity and spatial extent of enrichment is highly site specific, with high
flow, deep sites producing larger, but more diluted footprints.
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The benthic effects of finfish farming include: the localised organic enrichment of the seabed; the impact of
biofouling drop-off and debris; the shading of the seabed by the cage structures; and the widespread
biodeposition of organic waste products from the cages (MPI, 2013) (BE 12, 13, 14, 15 and 16).

Organic enrichment (and the associated increased microbial activity) may alter the chemistry and ecology of
the seafloor beneath the cages. Well-aerated and species-rich soft sediments may change to anoxic (oxygen-
depleted) zones, dominated by only a few sediment-dwelling species able to tolerate the degraded conditions.
Extreme cases may lead to azoic conditions (devoid of life). Also, the type of infauna may change; there may
be a reduction in species diversity and an increase in the numbers of a few common opportunistic species. In
addition to the organic enrichment effects on the seabed, benthic organisms may be smothered by the
biodeposition. The smothering effects are more prevalent at low flow sites (MPI, 2013) (BE 12 and 13).

During the cleaning of the nets (or during normal conditions), the biofouling drop-off and debris may contribute
substantially to the organic enrichment in the area. The latter, in turn, may lead to aggregations of scavenging
or predatory organisms (e.g. sea cucumbers, sea stars, crabs and sea-lice (isopods)) (MPI, 2013) (BE 14).

In naturally clear waters, the presence of cages and/or reduced water clarity may reduce the amount of natural
light reaching the seabed, and subsequently reduce algae productivity (MPI, 2013) (BE 15; neutral impact).

The field of impact is usually contained within 200 m of the outer boundary of the farm (Brooks and Mahnken,
2003a; Noakes, 2011; Price and Morris, 2013; see Noakes, 2014). However, depending on oceanographic
conditions, suspended and dissolved waste materials may spread beyond 100 m resulting in potential
cumulative and far-field effects (Noakes, 2014). The MPI (2013) note that widespread, but very diffuse benthic
enrichment is possible outside of the primary footprint in nearby natural depositional areas (such as blind bays)
(BE 16; neutral impact).

Underwater noise associated with day-to-day farm activities, including vessels, may either attract (e.g. seals
and common and bottlenose dolphins) or exclude marine mammals (e.g. whales and some dolphin species)
(MPI, 2013). Vessel noise has been shown to impact African Penguins, especially where an increase in marine
traffic and anthropogenic activity has changed noise duration and intensity from causing an occasional
disturbance to becoming a permanent feature (Pichegru et al., 2107, 2022; see Kemper and Roux, 2023) (BE
17).

Seabirds are known to become disorientated at night in the presence of artificial light (e.g. from lighthouses,
vessels, oil platforms, or coastal towns), or when powerful search lights are used in poor visibility conditions
(Wiese et al., 2001; see Kemper and Roux, 2023). The intensity of attraction to light and resulting risk of
collisions appear to be related to weather conditions, season, lunar phase, as well as age, species, and diet
of birds (e.g. Wiese et al., 2001 and Montevecchi, 2006; see Kemper and Roux, 2023) (BE 18).

Chemicals are used for the maintenance and sustainability of farming activities. Copper is the most commonly
used compound to control biofouling on finfish farm structures and nets (see Section 2.6). Zinc primarily comes
from fish feed (uneaten and released in the faeces), but also from some antifouling paints. These two metals
are naturally present in the environment at trace level concentrations and organisms require these essential
elements for physiological processes and growth. However, Copper and Zinc can accumulate in sediments
beneath fish farms and can be toxic to animals at high concentrations. Therapeutants (e.g. antibiotics and
parasiticides) may be used to treat diseases and parasites in finfish farms. Most therapeutants have limited
environmental impacts (they are usually highly soluble in water, disperse and break down readily, and do not
bind to sediments); some therapeutants, however, are administered as feed additives and may be deposited
onto the seabed. The concentration (and toxicity) of chemicals will be strongly influenced by the properties of
the water (high-flow sites will have higher dilution rates vs low-flow sites), and the sediments (MPI, 2013) (BE
19).

Seabirds, particularly flightless African Penguins (there are fewer than 4,000 pairs left in Namibia), are prone
to marine (offshore) oil pollution (and slicks of fish oil stemming from dead fish rotting in cages or from oil-rich
fish feed) (BE 20 and BE 21 — potential significant negative impact). Even small marine (offshore) oil spills
can be detrimental to seabirds, for example if a spill occurs close to seabird breeding islands (Ichaboe and
Halifax islands for African Penguins), or at foraging “hotspots”. Oiled birds lose their waterproofing and will die
if they are not collected, de-oiled, and nursed back to health. Even if rehabilitated successfully, they may suffer
long-term, internal damage from ingesting oil and the latter may reduce their ability to reproduce (Barham et
al., 2007; Wolfaardt et al., 2009; see Kemper and Roux, 2023).
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The United Nations (UN) (2023) noted that an estimated 20% of all plastic in the ocean comes from fishing,
shipping, and recreation. More than 45 million kg of plastic enters the ocean from industrial fishing gear alone.
These materials, such as nets, can trap and suffocate marine organisms and pollute the ocean with
microplastics (BE 22).

Where cages are placed above or adjacent to important benthic habitats to fish (e.g. spawning areas, or rocky
reefs) (and through the biodeposition from uneaten fish feed and fish faeces), wild fish populations may be
impacted (BE 24). Also, wild fish species may be attracted to the cages, the latter that create artificial habitats
that attract wild fish species seeking foraging habitat, food sources, and refuge from predators (as well as
providing habitat for colonisation by biofouling pests) (BE 25). Uneaten feed / feed loss from cages, has been
identified as a primary driver of wild fish aggregation around finfish farms. When consumed by wild fish
(outside of the cages, or by small fish living inside the cages) their body condition and/or reproductive success
may be altered (potentially negative, but also positive) (BE 26 and 27).

Biosecurity is defined as “the exclusion, eradication or effective management of risks posed by introduced
pests and diseases” (Biosecurity Council, 2003; see MPI, 2013). Marine biosecurity risks are most likely to
be introduced through vessel biofouling or ballast water. All ocean users and activities (commercial shipping,
recreational boating, ports, and tourism and aquaculture activities), however, have the potential to introduce
and/or spread marine pests and diseases into areas where they do not already occur. Once established, pests
and diseases may be difficult and costly to manage and the ongoing effects are often permanent. There are
three strands to biosecurity management: prevention, surveillance (detection), and control of populations and
outbreaks. Ideally, biosecurity management should be a collaborative approach between government,
affected industries, and the public (MPI, 2013) (BE 28 - potential significant negative impact).

As far as the sociological/cultural components are concerned, two significant positive (SC 9 and 11), one
moderate positive (SC 10), two negative (SC 5 and 6 — visual impacts), three moderate negative (SC 1, 4 and
8), two significant negative (SC 3 and 7), and one major negative (SC 2) impacts were identified (see Table
17).

The LTC (2002) identified the following challenges: i) financial constrains for land delivery; ii) topography of
Luderitz; iii) proximity to the proclaimed Diamond Area & National Park; iv) aging electricity, water, sewerage,
and road infrastructure; v) lack of housing across all sectors especially pertaining to informal settlements,
illegal squatter, compounds and single quarters (SC 1 and 2); vi) some fishing quotas allocated to Liuderitz
waters are processed in Walvis Bay; and vii) higher cost of doing business due to location.

An increase in ocean uses and users may lead to conflict (SC 7). Kemper and Roux (2023) note that “There
is therefore an urgent need for a marine spatial planning (MSP) exercise similar to that done for the central
marine areas (Finke et al., 2020 and MFMR, 2021; see Kemper and Roux, 2023). The purpose of this is to
provide a comprehensive, integrated plan to guide human activities. This ought to ensure that all current and
proposed activities are compatible, sustainable and do not cumulatively negatively impact this ecosystems
structure or function — particularly since these activities largely take place within Namibia’s only marine
protected area. While it is the responsibility of the Namibian government (rather than that of an individual
proponent) to produce a marine spatial plan for southern Namibia, it is crucial that individual projects are
mindful of cumulative effects negatively impacting the environment — and even the project itself.”

For aquaculture development in the marine environment, the MPI (2013) defines cumulative effects as follows:
“Ecological effects in the marine environment that result from the incremental, accumulating and interacting
effects of an aquaculture development when added to other stressors from anthropogenic activities affecting
the marine environment (past, present and future activities) and foreseeable changes in ocean conditions
(such as in response to climate change).”

The assessment of cumulative effects due to multiple activities (in the area) falls outside the scope of individual
marine farms (AAC in this instance). However, effects at farm-scale can be mitigated (through good farm
practices), and this will contribute to minimising the cumulative effects (in the wider area).

Marine aquaculture is technically challenging and it will require substantial skills and resources to produce in

this instance, Atlantic salmon. The lack of specialised technical knowledge in Namibia (Villasante et al., 2015;
see Erasmus et al., 2023) will lead to education and career opportunities (SC 9).
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Two major positive impacts (EO 3 and 4), three significant positive impacts (EO 1, 2 and 5), one negative
impact (EO 6), and four moderate negative impacts (EO 7, 8, 9 and 10) were identified under the
economical/operational component (see Table 17).

Marine predators, especially fur seals, will attempt to reach the fish in the cages and in the process may
damage the nets (see e.g. Hancock, 2021). The latter will lead to farmed stock depredation and/or stock
escaping from the cages. According to Kemper and Roux (2023) it appears that the proposed siting of the fish
farms in the present proposal is extremely inadequate in respect of the distances to known fur seal colonies in
the region (see Figure 2 and Table 5: Kemper and Roux, 2023) as all three the proposed sites are situated
less than 40 km from several known fur seal colonies in the broader project area - some of them being the
largest in southern Namibia (EO 7).

Kemper (2020) noted that toxic HAB occasionally occur off Liideritz (EO 8 and 9) and mostly between March
and July and may involve several species of planktonic diatoms or dinoflagellates, including Alexandrium
catenella, Dinophysis acuminata and Pseudonitzschia spp. (MFMR unpublished data). Paralytic Shellfish
Poisoning (PSP) is caused by the dinoflagellate Alexandrium catenella. Normally, white and black mussels,
anchovy, herring, mackerel, and sardine are impacted, but the toxins may also be transferred through the
food web to whales and seals (see https://archive.bigelow.org/hab/saf.html). The dinoflagellates Dinophysis
spp. (including D. acuminata, D. hastata, D. rotundata, and D. fortii) cause Diarrhetic Shellfish Poisoning
(DSP) that is common along the west and south coasts of South Africa. The dinoflagellate Gymnodinium
cf. mikimotoi is responsible for Neurotoxic Shellfish Poisoning (NSP) (see
https://archive.bigelow.org/hab/saf.html). There has been no evidence of HABs caused by salmon farm-
related nutrients in New Zealand (MPI, 2013).

Jellyfish may pose a challenge (EO 10; see Allan, 2023).

It is foreseen that during the start-up of the Offshore Pilot Phase, and the associated activities, around 50 to
100 people will be employed directly by AAC (EO 1 and 2). During Full Production (100,000 tonnes/annum;
and including the future commercial phases and onshore production facility), it is estimated that up to 5,000
people will be employed directly by AAC and an additional 10,000 to 15,000 people by the associated
contracting companies/service providers (EO 3 and 4) (note that these services may be performed in other
towns/cities, e.g. processing in Walvis Bay, logistics in Windhoek, and a hatchery inland, etc.).

Apart from the creation of employment, direct (i.e. salaries of the staff), indirect (i.e. and e.g. the equipment
purchased that in turn creates more employment and thus wages), and induced (i.e. from the goods and
services purchased by the manager(s)/staff/contractors due to the salaries and wages received) economic
impacts/benefits will be created; Government revenue will also be generated through a range of taxes (i.e.
VAT on goods and services, import VAT, VAT derived from personal spending by employees and
contractors, and PAYE), as well as employment insurance contributions to the Social Security Commission
and Workmen’s Compensation Fund (as per Ashby, 2010).

A wide variety of skills will be required (SC 9), both directly in the farming and indirectly by the support services.
A large number of skills will also be required in the downstream industries of the final product. AAC will be
bringing the extensive experience available within Norway’s mature salmon industry (EO 5) and is committed
to link and collaborate with Norwegian, South African, and Namibian (e.g. the University of Namibia’s Sam
Nujoma Marine and Coastal Resources Research Centre (SANUMARC)) marine research and tertiary
institutions (SC 9) (African Aquaculture Company (Pty) Ltd, 2023) .

A summary of the scores is provided in Table 18. Itis evident that one major negative, four significant negative,

11 moderate negative, 20 negative, four slight negative, three no change, two positive, two moderate positive,
five significant positive, and two major positive impacts were identified.
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Table 18: Summary of scores for the proposed farming of Atlantic salmon Salmo salar by African Aquaculture
Company (Pty) Ltd, Luderitz, //Karas Region, Namibia (PC = Physical/chemical, BE =
Biological/ecological; SC = Sociological/cultural; and EO = Economic/operational).

-35 -18 -9 0 1 10 19 36 72
-19 -10 -1 0 9 18 35 71 108
-C -B -A N A B C D E
3 2 0 0 0 0 0 0 0
1 15 4 3| 0 2 1 0 0
3 2 0 0 0 0 1 2 0
4 1 0 0 0 0 0 3 2
11 20 4 3 0 2 2 5 2

The impact assessment histogram for the proposed farming of Atlantic salmon Salmo salar by African
Aquaculture Company (Pty) Ltd, Luderitz, //Karas Region, Namibia, is shown in Figure 26.
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Figure 26: Impact assessment histogram for the proposed farming of Atlantic salmon Salmo salar by African
Aquaculture Company (Pty) Ltd, Luderitz, //Karas Region, Namibia (PC = Physical/chemical; BE =
Biological/ecological; SC = Sociological/cultural; and EO = Economic/operational).

6.4 Conclusion

African Aguaculture Company (Pty) Ltd’s activities will have potential impacts on the environment and these
will be of a positive, as well as a negative nature: one major negative, four significant negative, 11 moderate
negative, 20 negative, four slight negative, three no change, two positive, two moderate positive, five significant
positive, and two major positive impacts were identified (see Table 18 and Figure 26). The major negative,
significant negative, moderate negative, negative, and slight negative impacts can be relatively easily mitigated
through the implementation of certain management measures (see Section 7.4: EMP).
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7 Environmental Management Plan

7.1 Goal, Aim and Structure of the Environmental Management Plan

The ultimate goal of an Environmental Management Plan (EMP) is to ensure that the physical, biophysical and
socio-economic objectives are met to such an extent that the overall product of the activity will not result in a
net negative impact.

The aim of the EMP is to assist African Aquaculture Company (Pty) Ltd to ensure that the day-to-day operations
are carried out in an environmentally responsible manner, thereby preventing or minimising the negative
effects and maximising the positive effects of the proposed farming of Atlantic salmon Salmo salar, Lideritz,
/[Karas Region, Namibia.

Once approved by the Executive Director, Ministry of Fisheries and Marine Resources (MFMR), and the
Directorate of Environmental Affairs and Forestry (DEAF), Ministry of Environment, Forestry and Tourism
(MEFT), in the form of an Environmental Clearance Certificate (ECC), the EMP will become a legally binding
document and African Aquaculture Company (Pty) Ltd, their Contractor(s), and their Sub-Contractor(s) are
required to abide to the conditions stipulated in the EMP.

The EMP is presented as a comprehensive matrix: for each Activity/Process and related Aspects and Impacts,
Management Actions required to address the impacts arising directly and indirectly from the various aspects
of African Aquaculture Company (Pty) Ltd’s activities, are listed.

A copy of the ECC, EMP, Environmental Audit and Monitoring Reports must be kept at African Aquaculture
Company (Pty) Ltd’s Office/Store in Lideritz, and be readily available for inspection by officials of the MFMR,
MEFT and registered I&APs (if applicable) on request.

External auditing (and monitoring) should be carried out to ensure compliance with the EMP. Parties
responsible for transgression of the EMP should be held responsible for any rehabilitation that needs to be
undertaken.

Note that the EMP is not a static document and that the document should be updated as the Project
progresses/more information re the proposed activities becomes available.

7.2  Permits and Approvals

The most pertinent legislation, with the aim of informing African Aquaculture Company (Pty) Ltd of the legal
requirements pertaining to the proposed (offshore) farming of Atlantic salmon Salmo salar, Luderitz, /Karas
Region, Namibia, is listed under Section 4 of this Report.

A summary of the relevant legislation and regulatory authorities (including contact details) as far as permits
and/or approvals are concerned, is provided:
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Legislation

Regulatory Authority

Permit/Approval

Contact Details

Aquaculture Act 18 of 2002
(and the Aquaculture
(Licensing) Regulations
2003 and the Regulations
relating to import and export
of aquatic organisms and
aquaculture products 2010)

Ministry of Fisheries and
Marine Resources (MFMR)

Aquaculture Licence.

Application for registration as importer of aquatic organism &
Registration as importer of aquatic organisms.

Application for a permit to import aquatic organisms & Permit to
import aquatic organisms.

Application for a permit to introduce or transfer aquatic organisms.
Annexure E (Regulation 21) & Permit to introduce or
transfer live aquatic organisms. Annexure F (Regulation
21).

Application for a licence to operate a quarantine facility for aquatic
organisms listed in Annexure | & Licence to operate a
guarantine facility for aquatic organisms listed in Annexure
l.

Application for registration as an exporter of aquatic organisms or
aquaculture products & Registration as exporter of aquatic
organisms or aquaculture products.

Application for permit to export aquatic organisms or aquaculture
product & Permit to export live aquatic organisms or
aquaculture products.

Ms Annely Haiphene
Executive Director

Tel. 061-2053007
ED@mfmr.gov.na
Lucia.Dula@mfmr.gov.na

Enquiries:

Mrs Graca D’Almeida

Tel. 061-2053007
Graca.D'Almeida@mfmr.gov.na

National Heritage Act 27 of
2004

Ministry of Sport, Youth and
National Service, Directorate
National Heritage and
Culture

Inform the National Heritage Council of Namibia should any
archaeological material be found during the operational phase.

Miss Erica Ndalikokule

Director, National Heritage Council
of Namibia

Tel. 061-244375
erica@nhc-nam.org

Environmental Management
Act 7 of 2007

Ministry of Environment,
Forestry and Tourism (MEFT)

Environmental Clearance Certificate.

Mr Timoteus Mufeti Environmental
Commissioner

Tel. 061-2842751
Timoteus.Mufeti@met.gov.na

Labour Act 11 of 2007

Ministry of Labour, Industrial
Relations and Employment
Creation

Permission is needed to run 12-hour shifts (should it be required).

Mr Henri Kassen
Labour Commissioner
Tel. 061-379100
hkassen@mol.gov.na

Animal Health Act 1 of 2011
(and the Declaration of
Restricted Material 2013 and
the Animal Health
Regulations 2018)

Ministry of Agriculture, Water
and Land Reform (MAWLR)

Application for permits to import animals, animal products or
restricted materials.

Application for import and transit permit for conveyance in transit
through Namibia.

Application for health certificate relating to animals, animal products
or restricted materials.

Duty to report notifiable disease and isolate and prevent access to
infected animal.

Dr Albertina Shilongo

Chief Veterinary Officer

Tel: 061-2087505
Albertina.Shilongo@mawlr.gov.na
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7.3 Roles and Responsibilities

African Aquaculture Company (Pty) Ltd is responsible for fulfilling the requirements in the EMP pertaining to
the proposed farming of Atlantic salmon Salmo salar, Lideritz, //Karas Region, Namibia.

In addition to the before-mentioned, the following actions are proposed:
1. The provision by African Aquaculture Company (Pty) Ltd of, on an on-going basis, sufficient
management sponsorship and human and financial resources for the implementation of the EMP;
2. The development of a monitoring programme(s) (as needed) (see Section 7.5); and
3. External auditing (by an independent, external auditor) of the management actions as contained in the
EMP for African Aquaculture Company (Pty) Ltd’s activities (proposed farming of Atlantic salmon
Salmo salar) off Luderitz, //Karas Region, Namibia.

7.4  Environmental Management Plan

This Section contains the Environmental Management Plan (EMP) for African Aquaculture Company (Pty)
Ltd’s activities (proposed farming of Atlantic salmon Salmo salar) off Luderitz, //Karas Region, Namibia (see
Table 19) (also see IFC, 2007a, b; MPI, 2013; MFMR, 2018; Cornell College of Agriculture and Life Sciences
(CALS), 2020; Kemper and Roux, 2023).

Note that electrical works is subject to several South African National Standards (SANS) specifications, as well
as the Independent Electrical Contractor (IEC) codes.
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Table 19: Environmental Management Plan for the proposed farming of Atlantic salmon Salmo salar by African Aquaculture Company (Pty) Ltd, Luderitz, //Karas
Region, Namibia.

Aspect | Impact | Mitigation
Social and Environmental Performance
Management and monitoring Social and Environmental Adhere to all Namibian Legislation (see Section 4), including Best Practice Guidelines.
Performance
Ensure that all aspects related to the Environmental Management Plan (EMP) are implemented.
Consultation and disclosure Social and Environmental Maintain open and direct lines of communication with the Authorities and Interested and Affected Parties
Performance (I&APSs) (e.g. representatives from the Lideritz Town Council, the Ministry of Fisheries and Marine

Resources (MFMR), the Ministry of Environment, Forestry and Tourism (MEFT), the Ministry of
Agriculture, Water and Land Reform (MAWLR), the Ministry of Health and Social Services (MHSS), the
Namibian Ports Authority (NamPort), etc.) with regards to environmental matters.

Consult with I&APs throughout the project process and adequately incorporate I&APs’ concerns.
Grievance mechanism Social and Environmental Implement a grievance mechanism for receiving and resolving any concerns and grievances related to
Performance the project’s social and environmental performance throughout the project life cycle.

Inform all I&APs about the mechanism.
Address concerns promptly and transparently and in a culturally appropriate manner.

Keep a register of all concerns/issues received from I&APs, as well as the measures taken to address

these.
Training, including awareness Social and Environmental Train employees in matters related to the project’s social and environmental performance and Namibia’s
and inductions Performance regulatory requirements.

Ensure adequate environmental awareness training for all personnel.

Give environmental induction presentations to all personnel.

Employment and procurement Social and Environmental Source contracting companies/service providers/workers based on merit and expertise giving preference
opportunities Performance to local contractors/service providers/workers on condition that the local contractors/service
providers/workers have the required experience and expertise.

Ensure that contractors/service providers adhere to the Namibian Labour, Social Security, Health and
Safety, and Affirmative Action laws.

Source maximally from local resources to ensure maximum economic beneficiation of local businesses in
terms of new business sales.

Labour and working conditions Social and Environmental Establish, maintain and improve the worker-management relationship. Base the employment relationship
Performance on equal opportunity and fair treatment and no discrimination to be allowed.

Comply with Namibia’s labour and employment laws.

Promote safe and healthy working conditions and the protection and promotion of worker health.
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Aspect

Impact

Mitigation

Document and communicate the Working Conditions and Terms of Employment.
Respect Collective Agreements and the right of workers to organise and bargain collectively.

Implement a Grievance Mechanism.

Occupational and Community
Health and Safety and Security

Social and Environmental
Performance

Adhere to all Namibia’s Health and Safety Regulations (Labour Act, 1992: Regulations Relating to the
Health and Safety of Employees at Work).

Ensure that an HIV/AIDS Policy and Programme and Health and Safety Plan is in place.

A SHE (Safety, Health, Environment) Representative to be appointed once the staff complement reaches
20.

Develop, implement and maintain an Emergency Preparedness and Response Plan. The Plan should
then be reviewed, revised, and tested. It is advised that staff be trained (including refresher training) in
emergency response and that the Emergency Preparedness and Response Plan is tested to show
whether: i) the Plan is complete, consistent and accurate, ii) the equipment and facilities used are
adequate; and iii) that employees have the competence (re their roles and responsibilities and the use of
equipment/facilities).

Occupational Health and Safety Training to be provided to all employees.
Ensure that qualified first aid can be provided at all times.
Comply with all safety regulations re. electricity supply.

Ensure that employees are trained in the use of appropriate fire fighting equipment and ensure that such
equipment is on hand at all times.

Provide and ensure the active use of Personal Protective Equipment (PPE).

Make suitable arrangements, as far as practicable, for the maintenance of health, the prevention and
overcoming of outbreaks of disease (e.g. Tuberculosis (TB)) and of adequate first aid services.

Prevent communicable disease (e.g. Sexually Transmitted Infections (STIs) such as HIV transmission):
provide surveillance and active screening and treatment of employees; prevent iliness among employees
(through health awareness and education initiatives); ensure ready access to medical treatment,
confidentiality and appropriate care, particularly with respect to migrant workers; and promote
immunisation.

Implement measures to protect the entire team (including contractors) against the SARS-CoV-2 Virus that
causes COVID-19. Train employees in the COVID-19 regulations. Provide adequate handwashing and
hand sanitizing facilities; maintain the required physical distance and wear a face mask if applicable. Stay
up-to-date on current COVID-19-related regulations in the Region and Country.
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Aspect

Impact

Mitigation

Ensure that security arrangements are in place.

Offshore farming of Atlantic salmon Salmo salar

Introduction of Salmo salar
(non-native species)

Biosecurity

Develop (a framework is provided in Annexure B), implement and maintain (review and revise) the
Biosecurity Management Plan (in consultation with the MFMR).

Take cognicance of the Regional Aquatic Biosecurity Strategy for the Southern African Development
Community (SADC) (FAO, 2018).

Develop a Veterinary Health Plan (VHP); the VHP to include: a summary of major diseases present and
potentially present; disease prevention strategies; treatments to be administered for regularly
encountered conditions; recommended vaccination protocols; recommended parasite controls; and
medication recommendations for feed or water.

Planning (for offshore pilot
phase and full-field
development)

Social and Environmental
Performance

Collect baseline data (hydrodynamic, water column, seabed) (see Section 7.5).

Planning (for offshore pilot
phase and full-field
development)

Benthic (seabed enrichment,
degradation, smothering of
benthic organisms)

Collect baseline data at the proposed sites (as well as monitoring sites).

Site the farm over muddy habitats (this will minimise habitat modification and will protect the biodiversity
of more sensitive sites).

Site farms in deep (> 25 m), well-oxygenated areas and that have sufficient flushing (to widely disperse
farm wastes).

Cage designs and orientation to prevailing current direction (this will impact on the amount of
hydrodynamic drag on passing water, the flushing of the cages, and the settlement of biofouling
organisms).

Planning (for offshore pilot
phase and full-field
development)

Escape of Atlantic salmon

Design and construct cages, including choice of nets, to deal with the worst weather and environmental
conditions likely to occur on the site.

Implement measures to secure the infrastructure (and thus the Atlantic salmon) during periods of storm
surges and excessively high tides.

For cage culture in open waters, use submersible cages that can be submerged during storms below
damaging wave action.

Regularly inspect the cages and netting for holes (e.g. before crowding of the harvest and at intervals
during the operation).

Provide adequate marking of the cages to warn navigators (and thus to reduce the risk of collision).

Salmon mass die-off (due to
low oxygen events / jellyfish /
Harmful Algae Blooms (HABs))

Biosecurity (waste disposal)

Establish a Contingency Plan to deal with mass fish mortalities.
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Aspect

Impact

Mitigation

Offshore pilot phase and full-
field development (deposition of
organic waste products)

Benthic (seabed enrichment,
degradation, smothering of
benthic organisms)

Implement farm management practices that control stocking densities, optimise feeding and farm
production, and limit feed wastage (this will reduce the potential effects to the seabed).

Minimise the use of antifouling paints (if applicable) and wash the nets off-site (if feasible) to minimise
antifoulant leaching.

Employ fallowing (rotate cages between different sites) (if feasible).
Monitor the copper and zinc concentrations beneath the cages.

Model the extent of the potential impact and use waste capture systems beneath the cages, or the
advanced treatment of farm waste before discharge into the open ocean (if and as applicable).

Fish feed

Sustainability of global
pelagic stocks

Source fish feed from sources where the origins and use of raw ingredients can be traced.
Consider incorporating the use of alternatives to supplies of fish feed produced from fish meal and fish oil.

Alternatives for fish feed ingredients may include (if applicable to Atlantic salmon) the use of plant
material substitutes [e.g. soya for bulk protein and single-cell protein (yeast for lysine and other amino
acids)] and biotechnology options (e.g. bio- fermentation products) (FAO, 2001; Huntington et al., 2004;
see IFC, 2007b).

Offshore pilot phase and full-
field development (deposition of
organic waste products)

Eutrophication (nutrient
enrichment beyond natural
levels)

Site farms in deep (> 25 m), well-oxygenated areas and that have sufficient flushing (to widely disperse
farm wastes).

Cage designs and orientation to prevailing current direction (this will impact on the amount of
hydrodynamic drag on passing water, the flushing of the cages, and the settlement of biofouling
organisms).

Control stocking densities.

Optimise feed design and routines (the lower the Feed Conversion Ratio (FCR), the less waste will be
produced).

Limit feed wastage.

Offshore pilot phase and full-
field development
(eutrophication)

Toxic dinoflagellate and
diatom blooms (unlikely to be
caused by the offshore
salmon farms)

As above. Staff from the MFMR and NSI (Namibian Standards Institution) sample and test for: Lipophilic
toxins (DSP (Diarrhetic Shellfish Poison) toxins); PSP; Microorganisms (e.g. Escherichia coli, Salmonella,
Vibrio); Cadmium (Cd); ASP (Amnesic Shellfish Poisoning); Heavy Metals
(Arsenic/Cadmium/Lead/Mercury); PAH (Polycyclic aromatic hydrocarbon); PCBs (Polychlorinated
biphenyls); and Radionuclides) (MFMR sample and test for phytoplankton on a weekly basis -
phytoplankton from the genera Dinophysis and Pseudo-nitzschia can potentially produce biotoxins).

Offshore pilot phase and full-
field development (installation
of cages)

Loss of or damage to
archaeological material

All staff to be made aware of the provisions of the National Heritage Act 27 of 2004 with regard to the
protection of all archaeological sites and the need to report any new finds.

Should a possible or suspected site be discovered, immediately stop work, cordon the area off and
photograph the area/site (if feasible); immediately inform the National Heritage Council of Namibia.
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Aspect

Impact

Mitigation

Under no circumstances are archaeological and/or cultural heritage sites to be disturbed or any relics to
be removed from such a site.

Offshore pilot phase and full-
field development

Displacement of marine
fauna and seabirds from their
preferred habitat

Ensure that the sites are at least 10 km from seabird islands, especially those with African Penguin
breeding colonies (i.e. Ichaboe, Halifax and Possession).

Monitor and report sightings and the activity (courting and mating behaviour and the presence of calves)
of cetaceans.

Offshore pilot phase and full-
field development

Wild fish

Avoid spatial overlap with critical fish spawning grounds and nursery areas. There are no known main
spawning areas for important fish species off Lideritz (MFMR, 2018).

Implement farm management practices that optimise feeding and limit feed wastage.

Implement farm management practices that will ensure the prompt removal of dead fish (this will minimise
the attraction of sharks and other predators).

Minimise the use of non-navigational lights on site.
Shield lights from all but essential directions.

Spotlights, if used at all and preferably not, should be positioned as high above the water as possible so
that penetration is maximised and reflection is minimised.

Offshore pilot phase and full-
field development

Entanglement of marine
fauna

Move sites further away from seal colonies to limit potential interactions. The location of site AAC-| has
been moved twice.

Ensure that netting, ropes, and mooring lines are permanently under correct tension. Avoid loose or
floating lines.

Limit the number of mooring lines to a minimum.

Ensure that mooring lines are as widely spaced as possible and permanently under tension, e.g. by
adding additional tensioning weights along the bottom chain between the riser and the mooring blocks.

Ensure regular inspection and maintenance of infrastructure and gear.

Monitor and report sightings and the activity (courting and mating behaviour and the presence of calves)
of cetaceans.

Ensure that marine fauna rescue protocols are in place and that staff are adequately trained in basic
rescue and disentanglement procedures.

Register and report marine fauna entanglement incidents.

Consider installing a remote monitoring system (e.g. via strategically placed camera traps if visibility
allows, or another appropriate warning system) to allow timely reaction to entanglement events.
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Aspect

Impact

Mitigation

Offshore pilot phase and full-
field development

Entanglement of seabirds

Move sites at least 10 km from seabird islands to limit potential interactions. The location of site AAC-I
has been moved twice.

Ensure that netting, ropes, and mooring lines are permanently under correct tension. Avoid loose or
floating lines.

Limit the number of mooring lines to a minimum.

Ensure that mooring lines are as widely spaced as possible and permanently under tension, e.g. by
adding additional tensioning weights along the bottom chain between the riser and the mooring blocks.

Ensure regular inspection and maintenance of infrastructure and gear.

Ensure complete cage coverage, including a top net. Enhance visibility of top net as far as possible.
Ensure correct tensioning of top net.

Consider using appropriate/bright streamers to discourage birds (in particular cormorants and gulls) from
perching/roosting on structures (e.g. top nets, floats and railings) (and use in such a way that they do not
become an additional source of entanglement).

Ensure that seabird rescue protocols are in place and that staff are adequately trained in basic rescue
and disentanglement procedures.

Register and report seabird entanglements.

Consider installing a remote monitoring system (e.g. via strategically placed camera traps if visibility
allows, or another appropriate warning system) to allow timely reaction to entanglement events.

Collect any marine debris, including damaged netting, and dispose of it responsibly at a designated
mainland dumpsite in @ manner that does not pose a further entanglement risk after dumping.

Offshore pilot phase and full-
field development

Attraction of marine predators

(seals)

Move sites further away from seal colonies to limit potential interactions. The location of site AAC-| has
been moved twice.

Ensure that the cages are made of predator-resistant material. Ensure that cage netting is always taut;
consider adding rigid ribs between netting panels and weighting to achieve this.

Use anti-predator nets only if absolutely necessary (these must be of appropriate strength, rigidity and
material, be closed at the bottom to avoid marine predators entering from beneath, and with the spacing
between the fish cage and anti-predator at a minimum of 2 to 3 metres). Note that the latter may not be
feasible.

Implement farm management practices that will ensure the prompt removal of dead fish (this will minimise
the attraction of sharks and other predators).
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Impact

Mitigation

Ensure that marine fauna rescue protocols are in place and that staff are adequately trained in basic
rescue and disentanglement procedures.

Register and report marine fauna entanglement incidents.

Do not make use of acoustic harassment devices (AHDs), acoustic deterrent devices (ADDs), underwater

explosives (e.g. “seal crackers”), or shooting techniques (“bean bags”, “scare darts/caps” or similar
devices) to deter seals.

Monitor and report incidents of farmed stock escapes.

Offshore pilot phase and full-
field development

Noise Pollution

Reduce noisy activities to a minimum.
Use the quietest technology available (vessels, generators, other machinery).

Do not make use of acoustic harassment devices (AHDs), acoustic deterrent devices (ADDs), underwater
explosives (e.g. “seal crackers”), or shooting techniques (“bean bags”, “scare darts/caps” or similar

devices) to deter marine predators.

Offshore pilot phase and full-
field development

Light Pollution

Ensure lighting is used in compliance with marine traffic regulations.

Minimise the use of non-navigational lights on site.

Shield lights from all but essential directions.

Consider red or green blinking lights (if feasible) rather than white, constant light sources.

Spotlights, if used at all and preferably not, should be positioned as high above the water as possible so
that penetration is maximised and reflection is minimised.

Record (number of birds, species, location, weather conditions and whether collisions were fatal or
caused an injury) and report all bird strike incidents with infrastructure and vessels.

Offshore pilot phase and full-
field development

Pollution of Biophysical
Environment (Chemicals)

Ensure compliance with food safety standards (i.e. acceptable concentrations of metals, chemicals and
additives in food).

Ensure good animal husbandry to reduce need for therapeutants (e.g. antibiotics and parasiticides).
Vaccination should be adopted where possible as a way of limiting the use of antibiotics.

If antibiotics are recommended, the following measures should be considered: apply approved over-the-
counter antibiotics in strict accordance with the manufacturer’s instructions to ensure responsible use;
apply approved antibiotics that are purchased and utilised by prescription under the guidance of a
qualified professional; develop a contingency plan covering how antibiotics should be applied following
the identification of disease outbreaks; store antibiotics in their original packaging, in a dedicated location
that: can be locked, is properly identified with signs, and limits access to authorised persons, can contain
spills and avoid uncontrolled release of antibiotics into the surrounding environment, provides for storage
of containers on pallets or other platforms to facilitate the visual detection of leaks; and avoid stockpiles of
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Impact

Mitigation

waste antibiotics by adopting a “first-in, first-out” principle so that they do not exceed their expiration date.
Any expired antibiotics should be disposed of in compliance with national regulations.

Minimise the use of antifouling paints (if applicable) and wash the nets off-site (if feasible) to minimise
antifoulant leaching.

Implement farm management practices that control stocking densities, optimise feeding and farm
production, and limit feed wastage (to minimise biodeposition and benthic enrichment).

Employ fallowing (rotate cages between different sites) (if feasible). The minimum fallow period should be
four weeks at the end of each cycle.

Monitor the copper and zinc concentrations beneath the cages.

Comply with the relevant legislation (Aquaculture Act 18 of 2002, Animal Health Act 1 of 2011, Public and
Environmental Health Act 1 of 2015, and the Regulations).

Offshore pilot phase and full-
field development

Pollution of Biophysical
Environment (Marine Oil

Pollution)

Ensure that crews are trained and vessels maintained.
Do not clean bilges at sea.

Develop, implement and maintain an Oil Spill Contingency Plan (according to protocols outlined in the
Namibian National Marine Pollution Contingency Plan (NMPCP), 2017).

Ensure that key staff are trained in basic marine fauna rescue.

Foster relationships with local wildlife rescue facilities (e.g. the Namibian Foundation for the Conservation
of Seabirds (NAMCOB)).

Immediately report (Luderitz office of MFMR, so that searches for and recue and rehabilitation of oiled
wildlife (mainly seabirds) can be coordinated if necessary) and clean up any accidental hydrocarbon spill.

Limit fish feed and collect dead fish regularly to avoid fish oil slicks.

Supply vessel / operations
barge

Occupational and Community

Safety

Adhere to the Namibian Legislation (see Section 4).

Traffic, presence and
movement of machinery

Air quality & Occupational
and Community Health and

Safety

Implement manufacturer recommended engine maintenance programmes (to control vehicle emissions:
carbon monoxide (CO), carbon dioxide (COz2), nitrogen oxides (NOx), sulphur dioxide (SO2), Particulate
Matter (PM) and Volatile Organic Compounds (VOCs)).

Traffic, movement of machinery

Occupational and Community

Safety

Adopt best transport safety practices by implementing the following measures: emphasize safety aspects
among drivers; improve driving skills and require licensing of drivers; adopt limits for trip duration; avoid
dangerous routes and times of day; and use speed control devices.

Regularly maintain vehicles and use manufacturer approved parts.

Use locally sourced materials (where possible) to minimise transport distances.
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Impact

Mitigation

Employ safe traffic control measures, including the use of traffic and safety warning signs and flag
persons to warn of dangerous conditions.

Dive teams / personnel

Occupational safety

Provide lifejackets and harnesses with safety clips (karabiners) that lock on to lines or fixed points.
Ensure that personnel and divers are experienced swimmers.

Train personnel in safety at sea, including procedures for supervision of personnel.

Require that personnel wear lifejackets at all times on exposed sites and at sea.

Where large vessels are used to transport personnel and equipment to marine sites, ensure that the

vessel can be securely berthed on the pontoons, reducing the risk of falling into the gap between the
vessel and the pontoon.

Dive teams / personnel

Occupational Health and
Safety

Evaluate occupational health and safety performance against internationally published exposure
guidelines, e.g. i) the Threshold Limit Value (TLV®) occupational exposure guidelines and Biological
Exposure Indices (BEIs®) published by American Conference of Governmental Industrial Hygienists
(ACGIH); ii) the Pocket Guide to Chemical Hazards published by the United States National Institute for
Occupational Health and Safety (NIOSH); iii) Permissible Exposure Limits (PELs) published by the
Occupational Safety and Health Administration of the United States (OSHA); iv) Indicative Occupational
Exposure Limit Values published by European Union member states; v) or other similar sources (see IFC,
2007b).

African Aquaculture Company (Pty) Ltd: Resource Use

Energy Management

Resource use (e.g. coal) /
depletion of natural resources

Promote the sustainable use of energy (that will result in the reduction of use and cost reductions) (e.g.
energy efficient light sources).

Raise awareness amongst the staff and contractors/service providers (to save energy).

Water Management

Resource use / depletion of
natural resources

Ensure prudent use of water in all activities.

Implement a water conservation program, promoting the continuous reduction in water consumption;
treatment and disposal costs commensurate with the magnitude and cost of water use.

African Aquaculture Company (Pty) Ltd: Hazardous Materials

Management

Hazardous materials
management

Social and Environmental
Performance

Establish hazardous materials management priorities (based on hazard analysis of risky operations).
Avoid, or minimise the use of hazardous materials.

Prevent uncontrolled releases of hazardous materials to the environment or uncontrolled reactions that
may result in fire or explosion.

Implement management controls (procedures, inspections and training, communication and drills) to
address residual risks.

Hazardous materials
management

Pollution of biophysical
environment (soil and water)

Implement prevention and control measures for the use, handling and storage of hazardous materials:
Materials transfer: regularly inspect, maintain and repair fittings/pipes/hoses; make use of drip trays/other

drip containment measures at connection/possible overflow points;
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Aspect Impact

Mitigation

Overfill protection: use trained filling operators; install gauges on tanks to measure the volume inside;
make use of dripless hose connections (vehicle tanks) and fixed connections (storage tanks); use a catch
basin/drip tray around the fill pipe to collect spills;

Reaction, fire, and explosion prevention: hazardous materials to be stored in marked containers and
separate (from non-hazardous materials); incompatible hazardous materials (acids, bases, flammables,
oxidizers, reactive chemicals) to be stored in separate areas and with containment facilities separating
material storage; smoking or working with open flames not to be permitted in the presence of these
substances; limit access to hazardous waste storage areas and clearly label and demarcate the area;
conduct regular inspections of the areas and document the findings; prepare and implement spill
response and emergency plans; train employees in the use of appropriate fire fighting equipment and
ensure that such equipment is on hand at all times.

Train workers on the correct transfer and handling of fuels and chemicals and the response to spills.

Immediately report and clean up any accidental hydrocarbon spill: Sunsorb, Drizit, Peatsorb can be used
to clean up small spills; in case of larger spills, the spill together with the polluted soil should be removed
and disposed of at e.g. a biological remediation site.

Hazardous materials Occupational health and
management safety

Implement hazard communication and training programmes (including information on Material Safety
Data Sheets (MSDS)) to make employees aware of workplace chemical hazards and how to respond to
these.

Provide and ensure the active use of PPE.

African Aquaculture Company (Pty) Ltd: Waste Management

Waste management: non- Pollution of biophysical
hazardous and hazardous environment

Identify all the waste streams and prepare an Integrated Waste Management Plan. The generation of
waste should be avoided as far as practicable; where it cannot be avoided, waste should be reduced,
re-used and recovered (including recycling and composting); where waste cannot be reduced, re-used
and/or recovered, it should be disposed of in an environmentally sound manner.

Raise awareness amongst staff and contractors (to reduce, re-use, and recover waste).

Stamp down on any form of littering.

Non-hazardous and hazardous waste to be collected and stored separately.

Hazardous waste: recycle petroleum (fuels and lubricants) waste products. The remainder to be collected

and transported by an approved contractor to a recognised hazardous waste disposal site (e.g.
Kupferberg outside Windhoek).

Waste management: sanitary Pollution of biophysical
environment

Ensure that the discharge of sanitary wastewater to land conform to the regulatory requirements
(MAWLR'’s Water Quality Standards for Effluent, 2008).

Wastewater management Pollution of biophysical
environment

Ensure that the discharge of process wastewater and/or sanitary wastewater and/or wastewater from
utility operations and/or stormwater conform to the regulatory requirements (i.e. of the MAWLR).

Runoff from areas where surface water might have become contaminated should be captured and treated
to sewage effluent standards; uncontaminated runoff should be diverted around areas where such water
might become contaminated.
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| Mitigation

Aspect

African Aquaculture Company (Pty) Ltd: Rehabilitation & Decommissioning

Rehabilitation/
Decommissioning

Social and Environmental
Performance

Remove the cages (and related infrastructure/equipment e.g. the anchors and grid lines), any equipment,
waste, etc. from the site(s).

Ad hoc rehabilitation monitoring [type (e.g. water and benthic sampling) and length (three months) as
required at the time] (and dependent on the requirements by the MEMR).
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7.5 Monitoring and Reporting

The following monitoring and

reporting, at least but not

limited to (and depending on the

requirements/conditions from the MFMR, MAWLR, MHSS, and the MEFT, as well as International Standards),
need to be carried out by African Aquaculture Company (Pty) Ltd.

Type

Parameter

Freguency

Baseline hydrodynamic

Wave height and direction; and Ocean current speed
and direction

Minimum of one year before the
Offshore Pilot Phase

Baseline farm-scale
water column*

Temperature, pH, salinity, and turbidity;
Phytoplankton (chlorophyll a, phytoplankton
abundance, species composition); Dissolved oxygen;
Nutrient concentrations (dissolved carbon, nitrogen
and phosphorous); Macroalgal biomass; and Other
indicators of trophic state.

Minimum of one year before the
Offshore Pilot Phase

sediment* (beneath the

site for monitoring
between 500 m and 2
km** from the cages)

Baseline seabed health /

cages and in the vicinity,
as well as at a reference

Benthic communities; Free sulphides; Redox
potential; Total volatile solids/total organic carbon;
Sediment grain size; Total copper and zinc;
Sediment colour; Presence/absence fish
feed/faeces/other materials; Presence/absence of
other contaminants
(therapeutants/pharmaceuticals)**

Prior to the Offshore Pilot Phase

(Monitoring to continue during the
Offshore Pilot Phase / Full-Field
Development)

Activity (including whale courting and mating

Cetaceans behaviour and the presence of calves) Ad hoc
Marlr;g;zgﬁgg and Entanglement incidents Ad hoc
Bird strike incidents with Number of birds, species, location, weather
infrastructure and conditions and whether collisions were fatal or Ad hoc
vessels caused an injury
Feed response Daily
Salmon welfare Visual inspections: gills, skin, and fins Two-weekly to monthly
As per Veterinary Health Plan (VHP) Quarterly

Toxic dinoflagellate and
diatom blooms

Paralytic Shellfish Poisoning (PSP) toxins; and
Diarrhetic Shellfish Poisoning (DSP toxins)

Ad hoc (staff from the Ministry of
Fisheries and Marine Resources
(MFMR) and Namibian Standards
Institution (NSI) conduct weekly
tests)

Foodborne pathogens

Vibrio parahaemolyticus*** (bacterium)
(Vibrio spp., Listeria monocytogenes, Yersinia spp.,
Salmonella serovars, and Clostridium botulinum)

Ad hoc (with each harvesting of
salmon)
(Namibian Standards Institution
(NSI) conducts weekly tests)

Diseases and notifiable
diseases

See Part V, Sections 15 to 17 of the Animal Health
Act No. 1 of 2011

Ad hoc (continuously during
operations)

Hazardous materials
management

Hydrocarbon spills of more than 200 litres

Ad hoc; inform the Minister,
Ministry of Mines and Energy
(MME) by completing form PP/11
(Petroleum Products Regulations
2000)

Environmental
Management Plan

Environmental performance / corrective measures to
be taken as or when required

Environmental Monitoring
Reports to be submitted to the
Ministry of Fisheries and Marine
Resources (MFMR; Head and
Luderitz Offices) and the
Directorate of Environmental
Affairs and Forestry (DEAF),
Ministry of Environment, Forestry
and Tourism (MEFT) bi-annually

* MPI (2013)
**Noakes (2014)

*** Novoslavskij et al. (2016); Ndraha et al. (2022)
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8 Conclusions and Recommendations

African Aquaculture Company (Pty) Ltd’s target is to produce up to 100,000 tonnes of Atlantic salmon through
both offshore and onshore production facilities in the Luderitz area, //Karas Region Namibia. The total
investment by the Company is estimated at N$8.5 billion.

During the Offshore Pilot Phase, and the associated activities, around 50 to 100 people will be employed
directly by the Company. During Full Production (100,000 tonnes/annum; and including the future commercial
phases and onshore production facility), it is estimated that up to 5,000 people will be employed directly by
African Aquaculture Company (Pty) Ltd and an additional 10,000 to 15,000 people by the associated
contracting companies/service providers.

African Aquaculture Company (Pty) Ltd’s proposed activities during the Offshore Pilot Phase (at either of the
sites AAC-I, AAC-Il, or AAC-IIl) and the Full-field Offshore Development (AAC-I, AAC-II, and AAC-III) (the
scope of this Environmental Assessment) will have potential impacts on the environment and these will be of
a positive, as well as a negative nature.

One major negative (increased demand/need for basic infrastructure e.g. housing for the staff), four significant
negative (injuries and/or loss to the African Penguins due to marine oil pollution — abnormal/emergency
conditions; biosecurity; increased HIV infections and other diseases; and user conflict), 11 moderate negative,
20 negative, four slight negative, three no change, two positive, two moderate positive, five significant positive
(education and career opportunities; food production and enhanced food security; temporary job creation, and
temporary economic benefits), and two major positive impacts (permanent job creation, and permanent
economic benefits) were identified. The major negative (apart from the need for basic infrastructure),
significant negative, moderate negative, negative, and slight negative impacts can be relatively easily mitigated
through the implementation of certain management measures contained in the Environmental Management
Plan.

Biosecurity management should ideally be a collaborative approach between government, affected industries,
and the public (MPI, 2013). Also, the assessment of cumulative effects due to multiple activities (in the area)
falls outside the scope of individual ocean users. However, African Aquaculture Company (Pty) Ltd is
committed to mitigate any potential impacts at farm-scale (through good farming practices), so as to contribute
to minimising the cumulative effects (in the wider area).

It is advised that African Aquaculture Company (Pty) Ltd (and their employees and contractors) should
implement and observe the Environmental Management Plan on an ongoing basis. Environmental
performance should be regularly monitored (so that the lessons learnt can be incorporated into the
improvement of the Environmental Management (and Monitoring) Plans over time) and corrective measures
taken as or when required.

Lavacke

Dr Lima Maartens
LM Environmental Consulting
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27 April 2023

The Executive Director

Ministry of Fisheries and Marine Resources
Private Bag 13355

Windhoek

CC: The Environmental Commissioner
Ministry of Environment, Forestry and Tourism
Private Bag 13306

Windhoek

Attention: Ms Annely Haiphene

Re: Application for Environmental Clearance certificate - APP-001392

Dear Ms Annely Haiphene
Attached to this letter please find:

Application Form 1

Site Map

Background Information Document (BID)

CV Environmental Assessment Practitioner (EAP)
Contact details of Proponent and EAP

ID (EAP)

A0 e b kg

All comments and queries as a result of the evaluation can be addressed to me.

MINISTRY OF FI5
& MARINE RES SEEE‘ES x B

Yours sincerely, EXER T e O R roR MINISTF ENVIRONMENT,
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W}@ 77 APR 2023 e rtenans OF DR ENTAL AFFAIRS
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Dr. L. Maartens mRENRD

---------------------------------------

Received by:
(on behalf of the MFMR)
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Date: Date:




Form 1

ANNEXURE |
FORMS

AT a}otﬂb 001392

REPUBLIC OF NAMIBIA ENVIRONMENTAL

MANAGEMENT ACT, 2007 (Section 32)

APPLICATION FOR ENVIRONMENTAL CLEARANCE CERTIFICATE

PESTRY AND TOURISA  [M

' GF ENVIRGNWENT. | SANB

- _,,--_-\-\I

27 APR 2023

1. Name: (person or business):

2. Business Registration / Identity No.:
3. Correspondence Address:

4, Name of Contact Person:

5. Position of Contact Person:

6. Telephone No.:

7. Fax No.:

8. E-mail Address (if any):

African Aquaculture Company (Pty) Ltd
2023/0024

Froyasgate 15, N-0273 Oslo, Norway
Mr Tom Eng

Chairman of the Board

+47 91 667 650
N/A

tom(@africanaqua.com




PART B: SCOPE OF THE ENVIRONMENTAL CLEARANCE CERTIFICATE

1. The environmental clearance certificate is for:

Environmental Assessment for the Proposed Farming of Atlantic Salmon Salmo salar by
African Aquaculture Company (Pty) Ltd, Liideritz, /Karas Region, Namibia

2. Details of the activity(s) covered by the environmental clearance certificate:

Title of Activity:

Environmental Assessment for the Proposed Farming of Atlantic Salmon Salmo salar by
African Aquaculture Company (Pty) Ltd, Lilderitz, /Karas Region, Namibia

Nature of Activity:
AGRICULTURE AND AQUACULTURE ACTIVITIES 7.1 Construction of facilities for
aquaculture production, including mariculture and algae farms where the structures are not

situated within an aquaculture development zone declared in terms of the Aquaculture Act,
2002. 7.8 The introduction of alien species into local ecosystems.

Location of Activity: see attached Site Map
AAC-T: -26.611827° and 15.016740°
AAC-II: -26,506469° and 14.943553°
AAC-III: -26.441577° and 14.868011°

Scale and Scope of Activity:

* Proposed production of Atlantic Salmon Salmo salar through onshore (50,000
tonnes/cmum; location(s) to be determined) and offshore (30,000 tonnes/comum, three
separate sites, each ~12 knt’ in size) production facilities.

«  First, an offshore production Pilot Phase will be carried out, using a number of large net pens
(circumference in the order of 75 to 180 metres (m)), to: test the mooring and proposed net-

pen technology; and confirm the biological conditions for growth of Atlantic Salmon in
Namibian waters.

PART C: DECLARATION BY APPLICANT

I hereby certify that the particulars given above are correct and true to the best of my knowledg
and belief. | understand the environmental clearance certificate may be suspended, amended orf
cancelled if any information given above is false, misleading, wrong or incomplete.

-

o~ -

A o

g < Mr Tom Eng Chairman of the Board
Signature of Applicant Full Name in Block Letters Position
=
/-"
on behalf of _African Aquaculture Company (Pty) Ltd 25 April 2023

Date
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MINISTRY C
FORES

African Aquaculture
Company

Background Information Document (BID)

Environmental Assessment for the Proposed Farming of Atlantic Salmon Salmo
salar, Luderitz, //Karas Region, Namibia

Purpose of the BID

LM Environmental Consulting is appointed by
African Aquaculture Company (Pty) Ltd to
undertake an  Environmental Assessment
(Scoping, Impact Assessment and Environmental
Management Plan) for the proposed Project.

The Scoping Process determines the extent of
and approach to the detailed assessment;
Scoping Report is defined as “a document
prepared by the proponent to present the case for
the assessment of an activity as part of the initial
assessment process’ (Government of the
Republic of Namibia (GRN), 2012).

Environmental Assessment is the “process of
identifying, predicting and evaluating the effects of
proposed activities on the environment. It should
include information about the risks and
consequences of activities, possible alternatives,
and steps which can be taken to mitigate
(minimize or off-set) any negalive impacts. It
should also discuss steps to increase positive
impacts and to promote compliance with the
principles  of environmental management”
(Ministry of Environment and Tourism (MET),
2008).

An Environmental Management Plan is a "key
document that should consist of the set of
measures to be taken during implementation and
operation to eliminate, offset, or reduce adverse
environmental impacts to acceptable levels. Also
included in the plan are the actions needed to
implement them" (Directorate of Environmental
Affairs (DEA), 2008).

Environment is defined as the “surroundings in
which an organization operates, including air,
water, land, natural resources, flora, fauna,
humans, and their interrelation” (International
Organization for Standardization (ISQ), 2004).

As part of the Environmental Assessment
Process, a Public Consultation Process is being

carried out. The purpose of Public Participation or
Consultation is to provide stakeholders, including
the public, an opportunity to participate in the
Environmental Assessment Process, in order to
ensure that the intended development initiatives
consider broad-based concemns. It further
improves governance in that the intended
development must consider a wide range of
issues, e.g. the need to conserve the natural
environment and the need to maintain a
functioning ecology.

The purpose of the BID is thus to: i) provide
stakeholders, including the public, with more
information regarding the Project; and ii) give
stakeholders, including the public, an opportunity
to register as Interested and/or Affected Parties
(I&APs) and comment on, or raise any issues
and/or concerns related to the Project.

Background

The Norwegian African Aquaculture Company AS,
through its Namibian subsidiary African
Aquaculture Namibia (Pty) Ltd (AAC), is
proposing to farm Atlantic Salmon Salmo salar in
the Luderitz area, //Karas Region Namibia.

According to Government Motice (GN) No. 29
(Government Gazette of the Republic of Namibia,
No. 4878, 06 February 2012) the following
activities may not be undertaken without an
Environmental Clearance Certificate (ECC):

AGRICULTURE AND AQUACULTURE
ACTIVITIES 7.1 Construction of facilities for
aquaculture production, including mariculture
and algae farms where the structures are not
situated within an aquaculture development
zone declared in terms of the Aquaculture Act,
2002. 7.8 The introduction of alien species into
local ecosystems.



In line with the Commencement of the
Environmental Management Act (EMA), 2007 (Act
No. 7 of 2007) (06 February 2012; GN No. 28),
the Listed Activities that may not be undertaken
without an ECC (GN No. 289), and the
Environmental Impact Assessment (EIA)
Regulations (GN No. 30) (GRN, 2012), an
application for an ECC was thus submitted to the
Executive Director, Ministry of Fisheries and
Marine Resources (MFMR; Competent
Authority), and the Environmental Commissioner,
Ministry of Environment, Forestry and Tourism
(MEFT).

Project Location

AAC is proposing to farm Atlantic Salmon at both
offshore (see below) and onshore (location to be
determined) production facilities.

..... il

e

Source: M. Prickett (21 April 2023)

Project Description

It is anticipated that the offshore production of
Atlantic Salmon (50,000 tonnes/annum) will take
place at three sites, each 12 square kilometres
(km?) (1,257 hectares (ha)) in size, north-west of
Luderitz (note that offshore production sites
include a two (2) km buffer zone). Each site will
be equipped with a number of large net pens with
a circumference in the order of 75 to 180 metres
(m), equipped with seal-protection, and moored in
arrays.

Source: African Aquacuﬂ‘um Co.rnpany AS (2022)

Subject to the Metocean conditions (see below),
submersible net-pens may be applied.

Source: AKVA Group (2023)

Fish feed will be provided through a feed barge
(one per site).

Source: AKVA Group (2023)

Atlantic Salmon (50,000 tonnes/annum) will also
be produced onshore at a location to be
determined. It is proposed to build around 30
flow-through basins at sea level;, water will be
pumped from offshore through large diameter
pipes, or via underground tunnels (to the onshore
facility). The size of the onshore location is
foreseen to be 500 x 800 m (40 ha) in size.

The Atlantic Salmon will be grown from smoit to a
weight of up to 5 kilogrammes (kg) before
slaughtering. The total time period from egg to
slaughtering is expected to be around three (3)
years. Smolt is produced in fresh water,
production of fish up to 70 to 250 grammes (g)
takes between 10 and 12 months. Hereafter, the
Atlantic Salmon will be placed in salt water for a
(growth) period of between 12 and 24 months.

Disease free Atlantic Salmon eggs may be
imported from International suppliers (as per the
requirements of the World Organisation for Animal
Health (WOAH), formerly the Office International
des Epizooties (OIE)) and the eggs will then be
hatched close to the location where the fish shall
grow out. Alternatively, disease free certified
juvenile Atlantic Salmon will be imported from
South Africa.

Initially, fish feed will have to be imported; it is
assumed that a fish feed factory will be

2



established in Luderitz once the production
volume underpins such an investment.

The best technical solution for slaughtering will
be selected. Currently, it is assumed that a
special vessel (well-boat) will be used where the
Atlantic Salmon will be pumped onto the vessel.
The fish will, either be killed on board, or on-shore
and then cut and bled, before it will be put on ice
and transported to local and international
destinations for processing and consumption. All
biological waste from harvesting and processing
will be retained and reused.

xample of a well-boat (Source: MMC-Tendos)

The South African market for salmon is around
5,000 tonnesfannum and it is assumed that the
production from the initial phase (see below) can
be transported by road to South Africa and sold
into the local market. When full capacity is
reached, air transport from Windhoek or Luderitz
is assumed the most economical solution. The
global market for salmon was around 3.5 million
tonnes in 2022 and is expected to grow to 4.3
million tonnes by 2028.

In order to confirm the technical feasibility of the
proposed offshore component, AAC is proposing
to first carry out a pilot phase. Metocean data
will be collected for a period of up to 12 months,
after which four (4) net pens will be installed.
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Example layout (Source: AKVA Group, 2023)

The pilot phase will be run for a short production
cycle to test the mooring and net-pen technology
and to confirm the biological conditions for growth
of Atlantic Salmon in Namibian waters. Based on
the learnings of the pilot phase, the design of the
full-field offshore development will then be
optimised; the latter can then be installed in less
than one year.

Once the offshore pilot phase has confirmed the
feasibility of farming Atlantic Salmon in Namibian
waters, only then can the initial phase of the
onshore development commence (African
Aguaculture Company (Pty) Ltd, 2023). The latter
development will be subject to a new
Environmental Assessment / Addendum to the
existing Environmental Assessment.

Employment

Based on statistics from the Norwegian Salmon
Industry, a production level of 100,000
tonnes/annum would imply the employment,
directly and indirectly, of around 5,000 people and
would generate an annual turnover of
approximately N$15 billion (African Aquaculture
Company (Pty) Ltd, 2023).

Future Involvement

If you would like to remain involved in this
process, please register as an I&AP and submit
any comments and/or concemns in writing by 26
May 2023.

Note that the Draft Environmental Assessment
Report will be made available to registered I&APs
for review in June 2023. Comments received will
be incorporated and a Final Environmental
Assessment Report will then be submitted to the
Executive Director, Ministry of Fisheries and
Marine Resources (MFMR), and the Office of the
Environmental Commissioner,  Ministry  of
Environment, Forestry and Tourism (MEFT) for
review and decision-making.

Contact Details

LM Environmental Consuiting

PO Box 1284
Windhoek
Namibia

Tel: +264 61 255750
Fax2Email. 088 61 9004
E-mail: Imecppp@gmail.com
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Environmental Assessment for the Proposed Farming of Atlantic Salmon Salmo
salar, Liideritz, //Karas Region, Namibia

Registration as an Interested and Affected Party (I&AP)

Date:

| Title, Name & Surname:

‘ Organization & Designation:

Postal Address:

Telephone:

Cell:

E-mail / Fax:

Declaration of Interest:

Issues / Concerns / Comments:

Please E-mail or Fax to:

E-mail: Iimecppp@gmail.com %

Fax2Mail: 088 61 9004




lima@iway.na
limamaartens@gmail.com
+264 61 255750

+264 81 2458790
Windhoek, Namibia

Skills
Environmental Scoping

Environmental Impact Assessments

Environmental Management Plans
Environmental Auditing
Environmental and Social Due
Diligence & Legal Compliance
Technical Reviews & Proofreading
Project Management

Research & Monitoring

Education And Training
2000

Ph.D.: Fisheries Science
Rhodes University
Grahamstown, South Africa

1992

B.Sc. Hons: Animal Physiology
Stellenbosch University
Stellenbosch, South Africa
1991

B.Sc.: Zoology and Physiology
Stellenbosch University
Stellenbosch, South Africa

1987

Senior Certificate
Windhoek High School
Windhoek, Namibia

Languages
Afrikaans: First Language
English: Proficient

Membership in Professional

Bodies

Associate Membership and
Associate Environmental Auditor -
Institute of Environmental
Management & Assessment
{IEMA), United Kingdom

Lead Practitioner, Practitioner,
Reviewer - Environmental
Assessment Professionals of
Mamibia (EAPAN)

Full Member - Namibian Chamber
of Environment (NCE)

Member - Namibia Scientific
Society

Lima Maartens

Summary

| have 30 years’ experience in natural resource management, lecturing,
environmental science and management, and consulting. Sectors that |
worked in as an Environmental Assessment Practitioner include: exploration
{including offshore oil and gas); mining and quarrying; renewable energy
(solar and wind); tourism; manufacturing; agriculture; aqua- and
mariculture; township, property (including medicine storage facilities) and
waterfront developments, transport (rail and road), and infrastructure.

Employment Record

LM Environmental Consulting — Environmental Assessment Practitioner
10/2009 - Current; Windhoek, Namibia

Valencia Uranium (Pty) Ltd — Environmental Manager

09/2006 — 09/2009; Windhoek, Namibia ;

De Beers Marine Namibia (Pty) Ltd — Senior Environmental Scientist
01/2004 — 08/2006, Windhoek, Namibia

Simonis Storm Securities — Analyst

09/2002 - 12/2003, Windhoek, Namibia

University of Namibia - Lecturer

10/2000 - 06/2002, Windhoek, Namibia

Ministry of Fisheries and Marine Resources — Fisheries Biologist
01/1993 — 09/2000, Swakopmund, Namibia

Additional Skills

Oxford Climate Society, Oxford School of Climate Change: Complerion
of the nine-week School of Climate Change (2022)

University of Seychelles and Commonwealth of Learning: The Blue
Economy: Blue Space {2021), The Blue Economy: Blue Resources (2021), and
The Blue Economy: Creating an Enabling Environment (2020)

SHEilds 1Ltd., United Kingdom: NEBOSH Certificate in Environmental
Management (2018)

NOSA, Windhoek, Namibia: Applying SHE (Safety, Health, Environment)
Principles and Procedures (2012)

Centre for Environmental Management, Potchefstroom, South Africa:
Introduction to Integrated Waste Management for Environmental Managers
{2009)

Crystal Clear, South Africa: IEMA Approved Foundation Environmental
Auditor (2006)

Centre for Environmental Management, Potchefstroom, South Africa:
Implementing Environmental Management Systems (ISO 14001:2004)
{2005}

University of Stellenbosch Executive Development: FProject Management
(2004)

Publications

| have published five peer-reviewed scientific research articles (and three as
co-author), six popular articles (and one as co-author), one book chapter
(and one book chapter as co-author), 147 technical reports (LM
Environmental Consulting), three technical reports (for De Beers Marine
Namibia), and one conference paper.
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Dr Lima Maartens
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From: Ministry of Environment and Tourism noreply@meft.gov.na
Sent: Thursday, April 27, 2023 9:30 AM

To: Lima Maartens limamaartens@gmail.com

Subject: Your application is verified

REPUBLIC OF NAMIBIA
Ministry of Environment, Forestry & Tourism

2023-04-27

Dear Lima Maartens,

This email serves to inform you that your application APP-001392 has
been verified

Taking the following into considerations:

e Location of the project
e Polution potential
e Scale of operation of the project

Please upload the following documments:

e Scoping Report

e EMP

e Consent letter or support doc from relevant Authority

e Proof of Consultation (Minutes, Newspaper adverts, etc)

e Confirmation of screening notice received (through email) in
terms of assessment procedures (Section 35 (1)(a)(b) of the
Environmental Management Act, No 7 of 2007)


mailto:noreply@meft.gov.na
mailto:limamaartens@gmail.com
http://www.met.gov.na/

e Preliminary Site Map with coordinates (decimal degrees) and a

Legend
e CV of Environmental Assessment Practitioner (EAP)

Please login onto our portal to upload required documents, if any
https://eia.met.gov.na

NB- for the purpose of Section 38 of the Environmental Management
Act, 2007 read with Regulation 4(d), kindly forward copies of all
relevent documents i.e (application forms, EIA, Scoping reports, EMP
etc) to the office of the Environmental Commissioner

Thank you

Phillip Troskie Bulding
P/Bag 13306, Windhoek | Tel: +264 61 284 2111 | DEA: +264 61 284 2701

Please do not reply directly to this email. It was sent from an unattended mailbox.
Correspondences can be done on the portal or please use
eia@met.gov.na

From: Ministry of Environment and Tourism noreply@meft.gov.na
Sent: Wednesday, April 26, 2023 5:31 PM

To: Lima Maartens limamaartens@gmail.com

Subject: New application for an Environmental Clearance Certifcate

REPUBLIC OF NAMIBIA
Ministry of Environment, Forestry & Tourism


http://eia.met.gov.na/login
mailto:eia@met.gov.na
mailto:noreply@meft.gov.na
mailto:limamaartens@gmail.com
http://www.met.gov.na/

2023-04-26

Dear Lima Maartens,
Thank you for applying for an Environmental Clearance Certificate.

Your application has been registered with application number
230426001392

Thank you

Phillip Troskie Bulding
P/Bag 13306, Windhoek | Tel: +264 61 284 2111 | DEA: +264 61 284 2701

Please do not reply directly to this email. It was sent from an unattended mailbox.
Correspondences can be done on the portal or please use
eia@met.gov.na


mailto:eia@met.gov.na
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Biosecurity Management Plan for the

Atlantic Salmon (Salmo salar) offshore farm,
L{deritz, Karas Region, Namibia, proposed by
African Aquaculture Company (Pty) Ltd (AAC).
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1. INTRODUCTION

The Norwegian African Aquaculture Company AS, through its Namibian subsidiary African
Agquaculture Namibia (Pty) Ltd (AAC), is proposing to farm Atlantic Salmon offshore in the
Llderitz area. Relevant information on the proposed aquaculture sites, both offshore and
onshore sites, as well as information on the project description, are available in the
Background Information Document (Maartens, L. 2023. Background Information Document
(BID). Environmental Assessment for the Proposed Farming of Atlantic Salmon Salmo salar,
Llderitz, //Karas Region, Namibia. April 2023. 5 pp).

According to the Food and Agriculture Organization of the United Nations (FAO), biosecurity
is a strategic and integrated approach to analysing and managing relevant risks to human,
animal and plant life and health and associated risks to the environment. (FAO Biosecurity
Toolkit, Food and Agriculture Organization of the United Nations Rome, 2007).

Aquaculture facilities have an inherent risk that pests and pathogens can be introduced onto,
within and from a fish farm via several pathways or vectors, and biosecurity measures can be
applied to effectively manage these risks (Georgiades, S. et al, 2020). Following the authors’
Technical Guidance Document (Georgiades, S. et al, 2020), this Biosecurity Management Plan
(BMP) was developed with the objective to provide effective control points to manage the risk
of disease and pathogen introduction and/or transfers.

Systems to protect the farm from diseases are established through biosecurity practices, thereby
reducing the risk of damaging diseases entering the farm, preventing, or minimising health
issues from developing in the farm, and reducing the impacts of disease if or when it occurs.

Aquaculture facilities will inevitably have disease as part of their production cycles. Some
pathogens e.g., bacteria, viruses, or other microorganisms, are always present in farmed stock
and can cause disease when the animals are stressed or when environmental conditions are
suitable for these pathogens to develop. Through good hygiene and husbandry practices the
impact of these pathogens can be managed and minimised. The cost of implementing
biosecurity measures and practices can be low when compared to the benefits thereof on
productivity and the quality of the end products.

Since aquatic animal diseases can have severe impacts on aquaculture, fisheries and the
environment, Government and the aquaculture industry have shared responsibilities for the
managing of the associated risks such as the spreading of diseases.

Considering the above, it is prudent to take note of the purpose of the Regional Aquatic
Biosecurity Strategy for the Southern African Development Community (SADC) which is: “To
support the improvement of aquatic biosecurity; the development of aquatic animal health
management capacity; the preservation of aquatic biodiversity; the improvement of food
security, nutrition and safety; and sustainable management of aquatic resources in the SADC
Region, through such actions as improved awareness of and risk mitigation for OIE-listed and
other serious diseases transmitted by live aquatic animals and their products and enhanced
coordination between key role players involved in aquatic animal health”. (FAO. 2018)
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Biosecurity Management Plan for AFRICAN AQUACULTURE COMPANY (PTY) Ltd: (AAC)

Guidelines

Risk Management Measure

Responsibility

When

Resources

G28. New cohorts of smolts should not be entered into
old or unclean nets.

RMM 28. Stock smolts in new nets, or nets that
have been cleaned, disinfected, and dried.

G29. All material and equipment used at the onshore
facilities must be kept separate from other equipment
onshore to prevent contamination thereof.

RMM 29. All material brought onshore for
cleaning and maintenance must be held in
designated areas and/or segregated to prevent
cross-contamination of other equipment involved
in open water operations. Equipment must be
decontaminated prior to redeployment.

G30. The farm’s ability to collect and preserve
samples must be ensured, as well as priority access to
technical and veterinarian expertise.

RMM 30. The farm must have the capability to
rapidly collect and preserve samples for
investigations (i.e., to rule out disease). The farm
should maintain a compound microscope,
dissection equipment and materials for necropsy,
collection of tissue biopsies and impression
smears,  preservation  of  tissues  for
histopathology and molecular testing and have
immediate access to a trained technician and an
(aquatic) veterinarian.

Water, waste, and feed

G31. The biosecurity risk of a farm’s water source
should be considered, and appropriate actions taken to
manage any identified risks.

RMM 31. Offshore sites should be located to
maintain  epidemiological  separation  of
populations with different health status wherever
possible e.g., different year classes.

If epidemiological separation cannot be
achieved, multiple offshore sites must be treated
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Biosecurity Management Plan for AFRICAN AQUACULTURE COMPANY (PTY) Ltd: (AAC)

Guidelines

Risk Management Measure

Responsibility

When

Resources

as the same epidemiological unit for the purpose
of disease management or emergency response.

G32. Containment, handling, and disposal of waste
products should minimise identified disease
transmission risks.

RMM 32. The fish farm should have
contingency plans in place and equipment
available for the management of disease and high
levels of mortalities e.g., large airlifts and
prearranged high-volume disposal sites.

G33. The flow of water within the farm should be
managed to minimise the potential for diseases to
spread between different production units or
populations with different health status.

RMM 33. Containment, handling, and disposal
of waste products e.g., blood water and carcasses
from harvesting and mortalities, should minimise
identified disease transmission risks through
appropriate  mitigation measures. Consider
decontamination and disposal protocols and
training.

G34. For sea-based farms, lease sites should be located
to maintain epidemiological separation of populations
with different health status (for example, different year
classes).

RMM 34. If feeding non-heat extruded
manufactured feed, use only:

1 low disease risk feeds e.g., imported feed
for the purpose of aquaculture use and in
line with Namibian feed registration and
import requirements.

sanitised feeds that have been appropriately
treated to inactivate pathogens e.g., appropriately
irradiated raw feed products.

G35. Infrastructure for decontamination of water
should be adequately monitored and maintained to
ensure it remains effective.

RMM 35. The external biosecurity risks of local
biofouling and ballast water sources should be
considered, and appropriate actions taken to
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Biosecurity Management Plan for AFRICAN AQUACULTURE COMPANY (PTY) Ltd: (AAC)

Guidelines

Risk Management Measure

Responsibility

When

Resources

manage any identified. Contact the port authority
to discuss possible risks and raise awareness.

G36. Other waste products should treated and
disposed of cautiously and in line with applicable legal
instruments.

RMM 36. Dispose of other waste products e.g.,
uneaten medicated feed, out of date feed, algae,
net biofouling, and marine pest fouling,
appropriately via regulatory authority approved
methods.

G37. Waste products (for example, dead animals,
water and effluent) should be assessed to determine
potential biosecurity risk to the farm and the
environment.

RMM 37. Remove and record dead stock daily,
wherever possible, or at least twice weekly.
Dispose of dead stock using a method approved
by the relevant authority.

Ensure that the disposal method poses no risk of
pathogen release from the dead stock into the
waterways and excludes access for scavenger
birds or animals (e.g., cats, jackals and rats in
land-based site) that could spread a disease.

G38. The biosecurity risk of feeds should be
considered, and appropriate actions taken to manage
any identified risks.

RMM 38. Sanitised feed (e.g., heat extruded
pellets) should be fed to fish whenever possible
in preference to live or un-sanitised feeds.

Batch, run, date of manufacture, country of
origin, and pellet size should be recorded so it is
clear which sea-cage received which feed.

G39. Manufactured feeds should be used wherever
possible in preference to live or unprocessed feeds.

RMM 39. Overfeeding should be avoided to
prevent waste and to minimise impact on benthic
organisms. This will help to avoid excessive
eutrophication and subsequent water quality
deterioration and stress on farmed fish. These
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Biosecurity Management Plan for AFRICAN AQUACULTURE COMPANY (PTY) Ltd: (AAC)

Guidelines

Risk Management Measure

Responsibility

When

Resources

factors can lead to poor health and disease and
should be appropriately managed.

The appetite (vigour of feeding) and volume of
feed consumed should be recorded daily for
every individual sea-cage population. Use of
feeding cameras on all feeds and benthic surveys
to monitor seafloor condition are recommended.

Emergency procedures

G40. The farm biosecurity plan should include
procedures for the response to a suspected emergency
biosecurity incident.

RMM 40. Ensure the fish farm has an emergency
response plan, which is subject to critical review
and annual updating.

G41. All farm staff should understand the farm’s
emergency procedures and their own role in an
emergency.

RMM 41. Ensure that all the staff members
understand the fish farm’s emergency procedures
and their own role in an emergency.

Legislative ~ and  Jurisdictional

requirements

regulatory

G42. The farm management must ensure that all
applicable and relevant conditions of Acts and
Regulations are strictly followed.

RMM 42. Only species listed on the farm
licence and obtained from a permitted source
are kept at the specific farm site.

G43. The use of any medicines, drugs or vaccines
should follow best international practice.

RMM 43. Veterinary medicines provided to
stock are compliant with relevant national and
international legislation.
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Biosecurity Management Plan for AFRICAN AQUACULTURE COMPANY (PTY) Ltd: (AAC)

Guidelines

Risk Management Measure

Responsibility

When

Resources

G44. The use of any medicines, drugs or vaccines
should follow best international practice.

RMM 44. All veterinary medicines provided to
stock are used under the guidance of a registered
(aquatic) animal health veterinarian.

Monitoring and audit

G45. The farm biosecurity plan should include a
schedule for routine review and identify any triggers
for extraordinary review.

RMM 45. The farm biosecurity plan is
regularly reviewed (annually at a minimum) and
audit records are available.

G46. Audit of the farm biosecurity plan (and effective
record keeping of formal audits) should be conducted
to ensure it is being implemented effectively.

RMM 46. The farm biosecurity plan is
regularly audited (annually at a minimum) to
ensure that the plan is implemented effectively
and continually improved.

Document control and revision record

G43. Relevant documents related to the farm
biosecurity plan should be clearly recorded and
stored.

RMM 47. Clearly identify supporting documents
associated with the farm biosecurity plan (e.g.,
new employee induction and training, SOPs,
checklists, and templates) and keep them readily
available.
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Sent: Tuesday, May 2, 2023 10:48 AM

To: Imecppp@gmail.com

Bcc: beatriz@bluesea.com.na; edwink@novanam.com; Francois.Olivier@ol.na; js@seawork.com.na;
Im@iway.na; mat@nuevapescanova.co.za; matti@empirefishing.com.na;
michael@marcofishing.com.na; Peter@carlson.com.na; phitula@tunacor.com.na;
reinhardh@acornafrica.com; reyero@catofishing.com; secretary@nha.org.na;
sharifa@westhook.com.na; Tanja.Payne@ol.na; theo@merlusseafood.com

Subject: Notice of an Environmental Assessment Process

Dear Sir/Madam,

Attached please find the notice re the Environmental Assessment Process for the Proposed Farming
of Atlantic Salmon Salmo salar, Lideritz, //Karas Region, Namibia.

In order to comment, raise concerns, and to receive further information relating to the Project,
Interested and/or Affected Parties (I&APs) must please register; any comments and/or concerns must
please be submitted in writing to LM Environmental Consulting by 26 May 2023.

I would appreciate it if you can please confirm receipt of this mail.

Best regards
Lima

“F 1

From: Hans Hilckstedt hans@sakawe.com

Sent: Monday, May 1, 2023 11:23 AM

To: Imecppp@gmail.com

Subject: Read: Notice of an Environmental Assessment Process

From: Hans Huckstedt Hans@jeanboullediamonds.com

Sent: Monday, May 1, 2023 11:24 AM

To: Imecppp@gmail.com

Subject: Read: Notice of an Environmental Assessment Process

Your message To: Imecppp@gmail.com
Subject: Notice of an Environmental Assessment Process
Sent: 01/05/2023 10:56

was read on 01/05/2023 11:23.

From: Benade Debbie BenadeD@namwater.com.na

Sent: Tuesday, May 2, 2023 9:35 AM

To: Imecppp@gmail.com

Subject: Read: Notice of an Environmental Assessment Process
[X]

"Excellence in the water industry”

[X]

Namibia Water Corporation

Debbie Benade
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Executive Secretary
Office of The CEO

From: Alexey Zavitaev (Namport) a.zavitaev@namport.com.na
Sent: Tuesday, May 2, 2023 10:21 AM

To: Imecppp@gmail.com

Subject: RE: Notice of an Environmental Assessment Process

Dear Lima,
Thank you for your e-mail.

Best regards,

5 Alexey Zavitaev (Namport) Port Captain
NAMPORT . Hafen_ Street
S N :azlé\ti%::v&nzacr)r?zo?to gom na Luderitz P.O. Box 836
N : E— Namibia

A

From: Sharifa Wentworth sharifa@westhook.com.na
Sent: Tuesday, May 2, 2023 10:54 AM
To: Imecppp@gmail.com
Subject: Read: Notice of an Environmental Assessment Process
Your message
To: Imecppp@gmail.com
Subject: Notice of an Environmental Assessment Process
Sent: 02/05/2023 10:48 AM
was read on 02/05/2023 10:53 AM.

From: Tanja Payne Tanja.Payne@ol.na
Sent: Tuesday, May 2, 2023 11:00 AM
To: Imecppp@gmail.com
Subject: Read: Notice of an Environmental Assessment Process
Your message
To: Tanja Payne
Subject: Notice of an Environmental Assessment Process
Sent: Tuesday, May 2, 2023 10:48:10 AM (UTC+02:00) Windhoek
was read on Tuesday, May 2, 2023 10:58:59 AM (UTC+02:00) Windhoek.

From: Beatriz Blanco beatriz@bluesea.com.na
Sent: Tuesday, May 2, 2023 1:44 PM
To: Imecppp@gmail.com
Subject: Read: Notice of an Environmental Assessment Process
Your message
To: Beatriz Blanco
Subject: Notice of an Environmental Assessment Process
Sent: 02 May 2023 10:48:10 (UTC+02:00) Windhoek
was read on 02 May 2023 13:43:58 (UTC+02:00) Windhoek.

From: Vistorina liyambo vistorina.iiyambo@nipdb.com

Sent: Friday, May 5, 2023 1:03 PM

To: Imecppp@gmail.com

Subject: Re: Notice of an Environmental Assessment Process
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Dear Dr. Lima,

| acknowledge receipt of your email and notification letter.

Kind regards

From: Haihambo, Nadia Nadia.Haihambo@nampower.com.na
Sent: Monday, May 8, 2023 7:47 AM

To: Imecppp@gmail.com
Subject: Read: Notice of an Environmental Assessment Process

This Message is subject to the NamPower disclaimer pertaining to electronic communications.
To view the disclaimer visit: https://www.nampower.com.na/Disclaimer.aspx

From: Dekko Lichisa dlichisa2@gmail.com

Sent: Monday, May 8, 2023 11:20 AM

To: Imecppp@gmail.com

Subject: Re: Notice of an Environmental Assessment Process
Dear Lima,

| acknowledge receipt of this mail.

From: Johannes Isaaks (Namport) johaness@namport.com.na
Sent: Friday, May 12, 2023 4:40 PM

To: Imecppp@gmail.com

Subject: RE: Notice of an Environmental Assessment Process

Affirmative.
5 Johannes Isaaks (Namport) SHREQ Officer: Ludertiz
b
NAMPORT Tel: +264 63 200 2034 Hafen Street
- Fax: +263 200 2006 Luderitz P.O. Box 836
N johaness@namport.com.na Namibia
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