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 DESCRIPTION OF THE CURRENT ENVIRONMENT  

This chapter is aimed at providing the reader with general information on relevant environmental 

(geographical, physical, biological, social, economic, heritage and cultural) aspects associated with the 

Renewstable® Swakopmund Project.  

5.15.15.15.1 INTRODINTRODINTRODINTRODUCTIONUCTIONUCTIONUCTION    

Baseline information for this Scoping Report was sourced through a desktop study and draws extensively 

on information contained in studies that have been conducted by various government departments and 

non-government environmental organisations with interest in the area covered by the project. Several 

sources were used for this section, including: 

• Atlas of Namibia (Mendelsohn et al., 2002) and Namibia’s Coast (Robertson et al., 2012); 

• Environmental Impact Assessment for the proposed desalination project at Mile 6 near 

Swakopmund, Namibia (CSIR, 2009); 

• Social and Environmental Impact Assessment for the proposed Rössing Uranium Desalination Plant 

near Swakopmund (SLR & Aurecon, 2015); 

• EIA for the proposed Encroacher Bush Biomass Power Project in Namibia (SLR, 2018); 

• Available internet information on the baseline environment within the area; 

• Topocadastral and geological maps covering the application area at scales ranging from 1:50 000 to 

1:250 000; 

• Inputs from environmental and social specialists. 

The purpose of this section is to provide a baseline description in sufficient detail to scope issues and 

develop Terms of Reference for the Specialists in the Impact Assessment phase. Where appropriate, more 

detailed information will be provided in the EIA Report once further investigations have been concluded. 

5.25.25.25.2 LAND USESLAND USESLAND USESLAND USES    

5.2.1 Current land uses 

Swakopmund is one of the oldest towns in Namibia, built at the mouth of the Swakop River, with the town 

centre scattered with German colonial architecture dating back to the early 1900s. The town grew following 

colonial and then apartheid planning concepts which segregated people by racial groups and economic 

incomes, and this has proved very difficult to significantly change since independence. 

 

The Swakopmund Townlands are constrained by desert in the Dorob National Park to the north, east and 

south, and by the Atlantic Ocean to the west. The Swakop River provides the administrative boundary with 

the Municipality of Walvis Bay. Upper income housing has spread along its northern banks, which extend 

into small holding farms that produce some fresh agricultural produce. Upper income housing has spread 

northwards along the coast. Figure 5-1 shows the existing districts and suburbs; note that the Democratic 

Resettlement Community (DRC) is shown in green, as part of Matatura. 
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Figure 5-1:  Existing districts and suburbs of Swakopmund town 

Source: (SPC Draft, 2021) 
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The establishment of informal settlements on the northern and eastern periphery of the town has resulted 

in the urban poor being far removed from economic centres and workplaces. In addition, there is poor 

connectivity between these peripheries and areas of employment – with transport being restricted mainly 

to large, busy roads. Limited public transport options require many residents to rely on taxis (there are more 

than 350 registered taxi operators), and the average monthly cost of which is about N$ 500 (assuming a 

single trip to and from the CBD) (SPC Draft, 2021).   

 

Swakopmund has heavy and light industries which service the uranium mines and exploration companies, 

and the hinterland. Industries with more of a logistics focus tend to be based in Walvis Bay. 

 

The new Swakopmund Structure Plan (2020 – 2040) is based on the prediction that the population will 

increase to 113 000 by 2040 and the town will have to accommodate an additional 22 000 households. It 

does not see the need to build east of the C34 bypass before 2040 to prevent further urban sprawl, but 

recommends densifying existing suburbs, through compactness, mixed uses, high rises and urban infill (SPC 

Draft, 2021).  Thus, the proposed project is not likely to have new housing built around it until after 2040. 

5.2.2 Other notable land uses 

Other land uses being undertaken in the region which contribute to the environmental baseline include: 

• Salt production - Namibia is the largest salt producer in sub-saharan Africa. The Swakopmund-

based Salt Company (Pty) Ltd produces around 120 000 tons of edible salt annually 

(http://www.saltco.com/index.html).  The saltworks are situated about 7 km (4 miles) north of 

Swakopmund. 

• Mariculture - A Strategic Environmental Assessment developed for the Erongo Region, indicated 

that suitable locations for sea-based and land-based aquaculture were limited and would primarily 

be associated with Walvis Bay and Swakopmund (Skov et al. 2008).  Two plots between Walvis Bay 

and Swakopmund have been specifically zoned for land-based aquaculture developments that 

propose to produce shrimp, finfish and abalone.  A further area to the north of Swakopmund (north 

of the Mile 4 Saltworks) was identified as a potential development area for land-based aquaculture. 

• Ecotourism - The old West Coast Recreation Area, now part of the newly proclaimed Dorob National 

Park, is renowned for its excellent angling.  

Swakopmund itself is described as the coastal playground of Namibia, and is increasingly attracting 

international tourism.  Although its environment is its greatest economic asset (Skov et al. 2008), 

the area has now also become world-famous for adventure seekers who visit the area for quad-

biking, sand boarding, tandem skydiving, camel and horse trails, paragliding, hot air ballooning etc. 

• Desalination Plants - A RO desalination plant 30 km north of Wlotzkasbaken provides water for the 

Areva Resources Southern Africa mine, a Uranium mine 65 km north-east of Swakopmund.  The 

annual net production of treated water from this desalination plant is 20 million m³/annum with an 

associated sea water abstraction rate of ~48 million m³/annum and a brine discharge volume of 

~31 million m3/annum. 

A further RO desalination plant was planned by NamWater at Mile 6 just north of Swakopmund, 

also to provide water for the fast growing Uranium Mining Industry.  The plant would have an 

output capacity of 25 million m3/annum.   
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5.2.3 Planned Future Land Uses 

The Municipality of Swakopmund has reserved 400 ha of land for the Renewstable® Swakopmund project 

to the east of the C34 road to Henties Bay, and to the north of the B2 road. This land is separated from 

current residential areas to its west by the C34; it is east of most of the current town developments, except 

for the Nonidas Industrial Area and the Swakop River developments.   

 

The Swakopmund Structure Plan 2020-2040 was developed with lead technical assistance from 

Stubenrauch Planning Consultants (SPC).  The Structure Plan 2020-2040 has been approved by the 

Swakopmund Municipal Council but is not yet approved by the lead Ministry of Urban and Rural 

Development (MURD). 

 

The following figures (Figure 5-2 to Figure 5-4) show the planned, future, potential industrial, agricultural 

and residential land uses for the land surrounding the planned power plant.   

 

 

 

Figure 5-2:  Structure Plan showing plans for future industrial sites 

Source: (SPC Draft, 2021) 

 

Figure 5-2 shows locations for various future potential heavy industrial uses, mixed use and light industry 

sites and the existing Nonidas Industrial Area. Figure 5-3 shows where the Structure Plan has identified 

areas which could be suitable for urban agriculture and eco-tourism over the next twenty years and beyond.  
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These could be of interest as there will be wastewater produced by the power plant which will be suitable 

for agriculture. 

 

 

 

Figure 5-3:  Areas identified as suitable for agriculture and eco-tourism 

Source: (SPC Draft, 2021) 

 

Figure 5-4 from the Structure Plan shows the potential location of land earmarked for various densities of 

residential development. Although the Structure Plan encourages the densification within existing urban 

areas, it recognises that if the current population growth rate continues, an additional 22 000 households 

will need accommodation by 2040 and this is likely to spread East of the C34 road. It envisages that after 

2040, these residential areas will be able to sustain the largest Central Business District (CBD) of the whole 

town, referred to as the Nonidas CBD. Such a centre would need to have more than 25 000 people living 

within its vicinity to become economically independent and viable. 

 

The proximity of the proposed Renewstable® Swakopmund power plant to proposed future residential 

areas would probably result in changes to this plan to avoid residential areas being too far from the 

Swakopmund CBD. 
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Figure 5-4:  Areas potentially earmarked for residential use, after 2040 

Source: (SPC Draft, 2021) 

5.2.4 Infrastructure 

Swakopmund is linked to Walvis Bay and the national road network via the B2 main road.  The new dual 

carriageway behind the dunes, MR44, has been upgraded to enable heavy trucks to access the Port of Walvis 

Bay, without driving through Swakopmund.  Within the town, suburbs are split up by large road 

infrastructure, with little recognition and sympathy for the significant pedestrian and cycle traffic, largely 

used by its poorer residents (SPC Draft, 2021). 

 

A railway links the hinterland, Swakopmund and Walvis Bay, although it is not largely used by 

Swakopmund’s industry, which prefers road transport.  The local Swakopmund airport is only used for small 

aircraft as the Walvis Bay International Airport dominates both national and international flights. 

5.35.35.35.3 CLIMATE BASELINECLIMATE BASELINECLIMATE BASELINECLIMATE BASELINE    

Namibia is one of the largest and driest countries in sub-Saharan Africa. In general, the country is hot and 

dry with sparse and erratic rainfall. Most of the country is defined as very arid, arid, or semi-arid, with two 

deserts, namely the Kalahari and Namib, covering large portions of the west and east of the country, 

respectively. Aridity decreases towards the central plateau regions, and the great escarpment between 

Namib desert and central plateau. 

 

The northward flowing cold Benguela current is largely responsible for the aridity of the country, as it brings 

cold air to the western shores1. This current, which is driven by a high-pressure system, generally suppresses 
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rainfall. During the summer months, the Inter-Tropical Convergence Zone (ITCZ) draws moisture from the 

equator to the northern and eastern regions of the country, which leads to rainfall between October and 

April (rainy season). 

 

Namibia’s climate is characterised by persistent droughts, variable rainfall patterns, high temperature 

variability, and scarcity of water1. Mean annual rainfall is around 278 mm, ranging from 650 mm in the 

northeast to less than 50 mm is the southwest and along the coast. Average monthly rainfall is highest in 

January (~62 mm), February (~66 mm), and March (~55 mm). Namibia is arid, water deficient country, with 

very high evaporation rates (at least five times greater than average rainfall over most of the country). 

 

Namibia’s mean annual temperatures range from 14.3°C to 24.2°C (Figure 5-5). In general, temperatures 

are higher in the continental regions, reaching above 22°C. There is a distinct seasonal temperature regime 

in the continental regions with highest temperatures occurring just before the rainy season. The lowest 

temperatures occur during the dry season, from June to August. Along the coast, mean annual 

temperatures are moderated by Benguela current, reaching below 16°C in the south. 

 

Figure 5-5 presents the monthly minimum, mean, and maximum temperatures, as well as rainfall, of the 

Erongo region (in which the project site is situated) from 1901 to 2020. Mean monthly temperatures range 

between 24.68°C in January to 14.76°C in July. Rainfall ranges between 66.83 mm in January to 0.36 mm in 

July.  

 

 

 

Figure 5-5:  Monthly minimum, mean and maximum temperatures and rainfall from 1991 to 2020 
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Warming in Namibia has been higher than the global average. Since the 1960s, increased mean, maximum, 

and minimum temperatures have been observed in Namibia, with more rapid increase in night time, 

minimum temperatures (Figure 5-6). There has also been significant increase in the frequency of very hot 

days with maximum temperatures above 25°C and 35°C, with decreases in the frequency of very cool days 

with minimum temperatures below 5°C.  

 

 

Figure 5-6:  Observed average annual mean temperatures from 1901 to 20202 

 

Since the 1960s, changes in the onset, duration and intensity of rainfall have been observed in the Erongo 

region (in which the project site is situated) - Figure 5-7. During the same period, an increase in heavy rainfall 

events has also been observed. 

 

 

Figure 5-7:  Change in distribution of rainfall from 1901 to 20202 
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5.45.45.45.4 TOPOGRAPHY TOPOGRAPHY TOPOGRAPHY TOPOGRAPHY     

The study area for the proposed for the Renewstable® Swakopmund Project is largely characterised by flat 

to gently undulating gravel and coastal plains (Figure 5-8), interspersed with rock outcrops. Gradients are 

generally low, with terrain sloping downwards towards the coastline. The southern sector of the study is 

however dominated by the Swakop riverbed which lies in a mostly flat, open valley with some steep river 

banks in evidence. 

 

Flat to undulating terrain prevails across much of the solar-hydrogen project site (Figure 5-9).  

 

Maps showing the topography and slopes within and in the visual assessment area are provided in (Figure 

5-10) and (Figure 5-11). 

 

 

Figure 5-8: View north-west across the visual assessment zone area from the B2 main arterial route 

showing typically flat terrain with some undulations 
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Figure 5-9: View south-east across the Renewstable® Swakopmund solar-hydrogen site 
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Figure 5-10: Topography of the broader study area 

 

 

Figure 5-11: Slope classification within the study area. 
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5.55.55.55.5 VISUAL BASELINEVISUAL BASELINEVISUAL BASELINEVISUAL BASELINE    

5.5.1 Visual Character 

The physical and land use-related characteristics of the study area as described above contribute to its 

overall visual character. Visual character largely depends on the level of change or transformation from a 

natural baseline in which there is little evidence of human transformation of the landscape. Varying degrees 

of human transformation of a landscape would engender differing visual characteristics to that landscape, 

with a highly modified urban or industrial landscape being at the opposite end of the scale to a largely 

natural undisturbed landscape. Visual character is also influenced by the presence of built infrastructure 

including buildings, roads and other objects such as telephone or electrical infrastructure. The visual 

character of an area largely determines the sense of place relevant to the area. This is the unique quality or 

character of a place, whether natural, rural or urban which results in a uniqueness, distinctiveness or strong 

identity. 

 

Across much of the study area there are relatively low levels of human transformation and visual 

degradation in evidence and as such the natural character has been retained. Much of the western portion 

of the study area has however been transformed resulting in an urban / suburban visual character in these 

areas. The level of transformation in the landscape is an important factor in this context, as the introduction 

of the proposed Renewstable® Swakopmund Project would result in less visual contrast where other 

anthropogenic elements are already present. In this instance, the proposed development is located directly 

adjacent to the urban edge and this factor would further reduce the level of contrast.  

 

The scenic quality of the landscape is also an important factor contributing to the visual character of an area 

or the inherent sense of place. Visual appeal is often associated with unique natural features or distinct 

variations in landform. As such, the largely natural landscapes which occur in the wider study area could 

potentially increase the scenic appeal and visual interest in the area. 

5.5.2 Visual absorption capacity 

Visual absorption capacity is the ability of the landscape to absorb a new development without any 

significant change in the visual character and quality of the landscape. The level of absorption capacity is 

largely based on the physical characteristics of the landscape (topography and vegetation cover) and the 

level of transformation present in the landscape. 

 

The relatively flat topography in the study area and the lack of screening vegetation would reduce the visual 

absorption capacity across much of the area. This would be offset to a large degree because much of the 

adjacent landscape has already undergone significant transformation. The presence of urban development 

and associated infrastructure in close proximity to the proposed Solar-Hydrogen project will increase the 

overall visual absorption capacity of the landscape. 

5.5.3 Visual Implications 

Areas of flat relief are characterised by wide ranging vistas, although views eastwards will be slightly 

constrained by the higher lying terrain in the eastern sector of the study area. However, the position of the 

viewer within the landscape will influence the types of vistas typically present. Viewers located within a 

more incised valley for example would have limited vistas, whereas much wider vistas would be experienced 

by viewers on higher-lying ridge tops or slopes. Importantly, the same is true of objects placed at different 
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elevations and within different landscape settings. Objects placed on higher-elevation slopes or ridge tops 

would be highly visible, while those placed in valleys or enclosed plateaus would be far less visible. 

 

In the context of this study, the PV arrays and the other elements of the Renewstable® Swakopmund 

Projects will not be located on high elevation slopes or on ridgelines and as such there will be minimal 

impact on the skyline. Localised topographic variations may limit views of the development from some parts 

of the study area, but across the remainder of the study area there would be little topographic shielding to 

reduce the visibility of the larger elements of the Solar-Hydrogen project from many of the locally occurring 

receptor locations. 

 

Considering that the PV arrays will be the most visible element of the proposed project, GIS technology was 

used to undertake a preliminary viewshed analysis for the proposed PV arrays based on the project 

information provided by HDF. A worst-case scenario was assumed when undertaking the analysis, in which 

the proposed PV panels were assigned a maximum height of 4.12 m. The resulting viewshed, as shown in 

(Figure 5-12). indicates that the solar PV arrays would not be visible, or only partially visible from the built-

up areas at lower elevations close to the coastline and also from much of the southern and eastern sector 

of the study area. This analysis is restricted to the visibility of the PV arrays and does not consider the other 

elements of the proposed Solar – Hydro project. 

 

Detailed topographic data was not available for the broader study area and as such the visibility analysis 

does not take into account any localised topographic variations which may constrain views. Additionally, 

the visibility analysis is based entirely on topography and does not consider any existing vegetation cover 

or built infrastructure which may screen views of the proposed development. This analysis should therefore 

be seen as a conceptual representation or a worst-case scenario. 
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Figure 5-12: Potential visibility of PV arrays 

 

5.5.4 Glint and Glare 

Broadly translated, receptors are sensitive elements, which absorb light, and transmits the visual signal to 

the brain. The three (3) different receptors namely: 

• Buildings and Roads: 

Buildings and roads are known as ground-based receptors as they are fixed onto the ground. Ground 

based receptors identified for this project include: 

o Residential and commercial buildings on the urban edge of Swakopmund; 

o C34 Freeway adjacent to the development; 

o Local salt works, quarry, shooting range and waste disposal site; 

• Aviation: 

Aviation receptors are those specific towards the aviation industry and associated infrastructure. 

Receptors can be in the form of a: 

o Air Traffic Control Tower (ATCT); 

o Aircraft in aerodromes on final approach or departure from runways. 

Aviation Receptors identified for this project include: 

o Swakopmund Aerodrome; 

o Blakeway Aerodrome; 

o China Town Aerodrome. 
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Figure 5-13: Visual Sensitivities associated with the proposed site 

5.6 SURFACE WATER BASELINESURFACE WATER BASELINESURFACE WATER BASELINESURFACE WATER BASELINE  

The site is located on a minor low gradient footslope coastal catchment between the Omaruru and Swakop 

greater catchment areas. This catchment is 2 522 ha (25 km2) and consists of ephemeral poorly defined 

drainage lines. 

 

The mean annual rainfall (MAR) of this area is 51 mm, which mostly occurs between January to April. The 

highest daily rainfall recorded over the last two decades was 72.6 mm. Temperatures are moderate in this 

area with little variation throughout the year. 37.6 ºC is the highest daily maximum temperature, with -3 ºC 

the lowest daily temperature over the last two decades. 
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Figure 5-14: Annual rainfall observed since 2001 in Swakopmund 

  

Soils observed throughout the study area are characterised as unconsolidated colluvial soils, primarily petric 

gypsisols. Gypsic yermosol, haplic yermosol and takyric solonchak occur throughout this area. Rock types 

are metamorphic sedimentary rocks (schist, quartzite or marble) with granitic intrusions. Swakopmund is 

located next to the dune belt of the Namib Desert (Mendelsohn et al., 2003), with Cenozoic luvio-marine 

and alluvial deposits that overlie Precambrian Damara Sequence (young sequence) rocks and Karoo age 

dolerites. The project area is dominated by fluvio-marine deposits that can be defined as (Bulley, 1986): 

• Light grey to brown, loose to medium dense but locally strong cemented by gypsum, gravelly fine 

to medium sand with localized development of moderately hard gypcrete layers. 

• Zones of brown, firm, micaceous, fine sandy silt occur in some parts of Vineta. 

Table 5-1:  Mean Stratigraphic column for the Swakopmund area (Bulley, 1986) 

 
 

The study area is classified as a central desert vegetation type with less than 0.1 % vegetative cover. 

Dominant species that occur on site are lichens and Psilicaulon salicornioides. The topography is gentle with 
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an elevation of 4 m.a.m.s.l at the desalinization plant and 133 m.a.m.s.l at the highest point in the 

catchment. The project footprint has a low point of 50 m.a.m.s.l and a high point of 76 m.a.m.s.l. 

5.75.75.75.7 GROUNDWATER BASELINEGROUNDWATER BASELINEGROUNDWATER BASELINEGROUNDWATER BASELINE    

The Swakopmund area is underlain by rocks of the Damara Sequence, intruded by dolerite dykes of Karoo 

age. The complex stratigraphic relationships within the Damara Sequence have not as yet been clearly 

defined and formation names attributed to the different rock types must be regarded as provisional. 

Cenozoic superficial deposits, comprising thin colluvial soils, alluvium and luvio-marine deposits overlie the 

bedrock to varying depths. 

 

The groundwater potential of fractured aquifers in the Swakop Group of the Damara Sequence is generally 

low (Smith, 1965). However, the carbonates (marbles and limestones) are of moderate potential and at 

properly selected targets like fracture zones and karstified contact zones, higher yields can be found (Smith, 

1965). Significant groundwater catchments in the area include the Otjiwarongo marble aquifer, Kalkfield 

(granite) and Hochfeld (undifferentiated). 

 

The proposed project site is considered to have a low vulnerability, little to very low groundwater potential 

and extremely low recharge. The two identified boreholes are adjacent to the Swakop river. 

 

Figure 5-15:  Nearest boreholes in relation to the Renewstable Swakopmund Project Site 
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5.85.85.85.8 TERRESTRIAL TERRESTRIAL TERRESTRIAL TERRESTRIAL BIODIVERSITY BASELINEBIODIVERSITY BASELINEBIODIVERSITY BASELINEBIODIVERSITY BASELINE    

5.8.1 Landscape description 

On a global scale, the study area falls in the Afrotropical Region for all vertebrate taxa (Proches & Ramdhani, 

2012) and on the regional scale, in the Namib Desert biome. The dominant landscape is Central-western 

Plains with a Central Desert vegetation type, dominated by sparse shrubs and grasses (Mendelssohn, et al., 

2002) (ACACIA, 2011). 

 

A thick coastal fog occurs frequently along the Central Namib coast and up to 50 km inland. It is a significant 

source of moisture and supports exceptional ecological systems. Many animals and plants are highly 

adapted to utilise the fog for their water needs. A long evolutionary history and the presence of diverse 

ecological niches contribute to a high biodiversity with unique assemblages of fauna and flora and high 

endemism rates. This hyper-arid ecosystem is extremely susceptible to disturbance and recovery rates are 

low. 

 

An important feature of the project site is its proximity to the Dorob National Park. The Park is a recognised 

Important Bird Area and contains several wetlands protected by the Ramsar Convention. Apart from its 

international importance for birds, the Dorob also contains extensive lichen fields and high rates of 

endemism for many taxa. 

5.8.2 Habitat description 

The study area is located on a coastal gravel plain habitat, within which two microhabitat types were 

identified: low gradient hills and drainages, both occurring on the site of the PV plant. The pipeline will run 

in the reserves along an existing road across a gravel plain that has been severely modified and 

anthropogenically disturbed. It is not considered a discrete habitat that offers distinct resources to living 

organisms. 

 

The topography of the study area consists of a gently sloping coastal plain in a landscape devoid of structural 

features. The substrate is gravel and deep, sandy soils, with mixed sand and rock on the shore at the site of 

the desalination plant. Minor washes drain across the study area towards the ocean, and surface water is 

limited to man-made structures at the Swakopmund Salt Works and the municipal sewerage plant. The 

Swakop River valley is located south of the study area and its riparian habitat is too far away to significantly 

affect assemblages on the site except for avifauna, a taxon excluded from this report. 

 

The Central Namib gravel plains habitat is known to have high levels of range-restricted endemism. 

Invertebrates, burrowing reptiles, and small mammals are the animal taxa most likely to be supported by 

the coastal gravel plain.  

 

The Brown Hyaena and Black-backed Jackal are two carnivore species that travel across the study area to 

feed at the landfill and on the beach. They are also attracted to the evaporation pans of the Mile 4 Salt 

Works with its high abundance of marine birds.   

 

The coastal plains and specifically the study area is a highly disturbed habitat. Existing activities in the study 

area that have impacts on the biodiversity include the Salt Works, guano harvesting and oyster farming. 

There are abundant vehicle tracks and general human activities (dog walking, people walking) on both the 
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sites of the power plant and the desalination plant. Rubbish from the landfill covered the power plant site, 

being blown by the wind and getting stuck on every rock, shrub and stick of vegetation. 

 

In assigning a sensitivity rating, several aspects were considered. The coastal gravel plains habitat is a 

common type in the Central Namib region, and the site is highly disturbed. On the other hand, the 

cumulative impact of development along the Central Namib coastline needs to be considered; the plains 

are a valuable corridor to brown hyaenas; and it is unlikely that restoration will be possible to any 

meaningful extent. The gravel plains habitat is considered Sensitive, but with careful planning and 

adherence to the Environmental Management Plan, this may go down to Least Sensitive. 

 

Lichens occur on the low hills, making this a microhabitat of high conservation and biodiversity value. 

Lichens are an important ecological indicator that can be used to monitor environmental impacts and they 

play a crucial role in soil conservation and the nutrient cycle in hyper-arid ecosystems. Lichens provide food 

for beetles and ungulates, shelter for invertebrate taxa, and nesting cover for the vulnerable, endemic 

Damara Tern. Most of the currently planned development will take place outside the hill habitat  

 

Vegetation is sparse or absent on the low hills, but there are rocky outcrops where nutrients get trapped, 

providing sustenance for detritivores and invertebrates, and for the vertebrates (mainly reptiles) that feed 

on them. The combination of lichens and rocky outcrops gives the low hills some trophic value and 

contributes to the rating of this habitat as Sensitive.  

 

Several drainage lines are embedded in the gravel plains habitat and drain from the low hills southwest- 

and westwards to the ocean. Vegetation, and hence food and shelter, is mainly confined to these drainages. 

Plains adapted fauna use the vegetation for food and shelter. Soil and organic material get trapped against 

the plants, sustaining detritivores and invertebrates. The substrate of the drainages is sandier than the 

surrounding plains and offer shelter to burrowing invertebrates, reptiles, and small mammals. 

 

Drainages present a high ecological value for most taxa in arid zones. They play a large role in supporting 

diversity by providing resources and movement corridors to organisms and serving as important pockets of 

high diversity in a surrounding landscape that contains relatively fewer resources. Like rivers, larger 

drainages and washes often play a role as refugia for all taxa in times of environmental stress, and they play 

a large role in supporting diversity by serving as source areas for re-colonisation after disturbances.  

 

Previous human disturbance; the small size of the drainages; and the low density and diversity of vegetation 

they support, all contribute to Least Sensitive rating of this microhabitat. 

5.8.3 Species 

5.8.3.1 Mammals 

A total of 23 mammal species are known to occur in the study area, six of which are endemic to Namibia: 

Angola hairy Bat, Namib long-eared Bat, Namib round-eared elephant Shrew, Setzer's hairy-footed Gerbil, 

Brush-Tailed hairy-footed Gerbil, Pygmy rock Mouse.  

 

All the mammals have had their conservation status assessed for the International Union for Conservation 

of Nature (IUCN) Red List. The Brown Hyaena has been classified as Near Threatened. Brown hyaenas from 

two different clans are known to cross the site of the power plant, scavenging for food on the coast, at the 
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landfill, and at the salt works with its abundance of birds. The proposed project could potentially cut off an 

access routes of the hyaenas, disrupting their foraging behaviour and adversely affecting the populations in 

the area. The Brown Hyaena is a species of serious concern for this project, especially in view of the 

cumulative effect of developments along the coast.  

5.8.3.2 Reptiles 

The study area supports 25 known reptiles, 18 of which are endemic. This amounts to the extremely high 

rate of 72%. Of the occurring species, 22 have been assessed by the IUCN and are considered of Least 

Concern. The Namaqua Chameleon is listed on Convention on International Trade in Endangered Species 

(CITES) Appendix 2.  

5.8.3.3 Amphibians 

There are no frog species with distribution ranges that overlap with the study area. 

5.8.3.4 Terrestrial vegetation 

Vegetation in the study area is sparse, consisting of small shrubs and grasses that are adapted to the harsh 

saline environment, poor soils and hyper-aridity. A contributing factor to the general lack of plants on the 

two project sites is the ongoing, decades-long disturbance by vehicles, urban sprawl, and salt works. 

 

The plant species list was compiled using data obtained from the National Herbarium of Namibia for the 

quarter degree square (QDS) 2214DA, listing 129 plant species. Of those, 19 are endemic and 7 are 

protected by either the Forest Act (FA) or the Nature Conservation Ordinance (NCO). The QDS includes the 

Swakop River and many other microhabitats that are not present on the project sites, and it is expected 

that only a small percentage of these 129 species actually occurs here. 

 

Salsola spp is the most common observable plant on the project sites. Other shrubs and sub-shrubs that are 

likely to occur include Psilocaulon kuntzei, and three endemic species Arthraerua leubnitziae, Blepharus 

grossa and Zygophyllum stapffii. The near-endemic and legally protected (by both FA and NCO) Welwitschia 

mirabilis was not observed during the site visit. 

 

The potential impacts of the project on terrestrial vegetation are not deemed to play a significant role in 

deciding project acceptability, with the exception of lichens (Section 5.8.3.5). 

5.8.3.5 Lichens 

The study area falls outside the range of any of the major lichen fields of the Central Namib, but several 

different lichens were observed in the low rolling hills habitat of the power plant site. They are distributed 

mainly on the crests and sides of the hills, and are absent from the washes and plains.  

 

Lichens play an important ecological role in the Central Namib and their presence on the hills was the main 

contributing factor to assigning that habitat a Sensitive rating. Lichens are highly sensitive to disturbance 

and notoriously slow to recover. 

 

Lichens form biological soil crusts, stabilising the fragile sandy soils, retaining moisture, reducing wind and 

water erosion, fixing atmospheric nitrogen, and contributing to soil organic matter and nutrient richness. 

They provide shelter for the nests of the near-threatened endemic Damara Tern and food for invertebrates.  
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Anthropogenic disturbance of lichens is predominantly mechanical and may be caused by off-road driving, 

construction, mining activities, and powerline or pipeline maintenance. Increased dust deposition due to 

human activities reduces the ability of lichens to absorb moisture from fog. These frequent disturbances 

may have a negative effect on the cover, species composition and physiological functioning of a biological 

soil crust.  

 

The project as currently planned does not impact the low rolling hills where the lichens occur.  

5.8.3.6 Invertebrates 

A total of 265 invertebrate taxa are likely to occur in the study area, a conservative number seeing as 

Namibian invertebrates are vastly under-studied and -recorded. Of these, 189 were identified to species 

level and 84 are endemic species, amounting to 44% of likely occurring species. Only ten species have been 

evaluated by the IUCN and classified as Least Concern. 

5.8.3.7 Avifauna 

Risk assessment and mitigation efforts are directed towards priority species, namely those that have a high 

biological significance, i.e. primarily Red Data species (including any with migrant status) and/or endemic 

or near-endemic species. Twenty-three priority species that occur at moderate to high (or very high) 

abundance in the study area are considered to have the potential to be impacted by the project. These 

species are summarised below (Table 5-2). 

 

Note that a further group of 23 other potential priority species has been identified for the greater area but, 

as these species are rare within the study area itself (or unlikely to occur), they are regarded to have a very 

low potential to become impacted. These species are indicated in (Table 5-2). 

 

The first-mentioned 23 priority species may be divided into the following groups: 

• Aquatic species (18) 

o Cape Gannet (Critically Endangered, Globally Endangered); 

o Cape Cormorant (Endangered, Globally Endangered); 

o Bank Cormorant (Endangered, Globally Endangered); 

o Crowned Cormorant (Near Threatened, Globally near Threatened); 

o Lesser Flamingo (Vulnerable; Globally Near Threatened; nomadic, [partial] intra-African 

migrant); 

o Greater Flamingo (Vulnerable; nomadic, [partial] intra-African migrant); 

o Great White Pelican (Vulnerable; sedentary, nomadic); 

o Caspian Tern (Vulnerable; resident, sedentary, nomadic); 

o Hartlaub's Gull (Vulnerable; sedentary with movements); 

o Damara Tern (Near Threatened, Globally Vulnerable; breeding Namibian near-endemic, 

intra-African migrant); 

o Maccoa Duck (Near Threatened, Globally Vulnerable; resident, nomadic); 

o Curlew Sandpiper (Near Threatened, Globally Near Threatened; Palearctic migrant); 

o Chestnut-banded Plover (Near Threatened, Globally Near Threatened; resident, nomadic, 

possibly partial migrant); 

o African Oystercatcher (Near Threatened, Globally Near Threatened; resident with juvenile 

movements); 
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o Red Knot (Near Threatened, Globally Near Threatened; Arctic migrant); 

o Black-necked Grebe (Near Threatened; resident, nomadic); 

o Eurasian Curlew (Near Threatened, Globally Near Threatened; Palearctic migrant); 

o Bar-tailed Godwit (Near Threatened, Globally Near Threatened; Palearctic migrant). 

• Raptors (2) 

o Martial Eagle (Endangered, Globally Endangered; resident); 

o Peregrine Falcon (Near Threatened; resident [Palearctic migrant]). 

• Three species near-endemic to Namibia (90% of population) 

o Rüppell's Korhaan (sedentary); 

o Gray's Lark (nomadic); 

o Also Damara Tern (as mentioned under Red Data species above). 

• One other raptor 

o Rock Kestrel (Least Concern/Secure; resident). 

 

Several other (non-priority) bird species have the potential to impact on infrastructure, including on solar 

PV arrays and power line structures, through their nesting and other activities. These species are indicated 

in Table 4C. Examples are: 

• Cape Crow, Pied Crow; 

• Rock Dove (Feral Pigeon; alien), Speckled (Rock) Pigeon; 

• Cape Sparrow, House Sparrow (alien); 

• Barn (European) Swallow (Palearctic migrant); and 

• Cape Wagtail. 
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Table 5-2: Checklist of priority bird species for the proposed HFD Energy Renewstable Swakopmund Hydrogen-to-Power Project, Namibia 

 *Common and scientific names according to SABAP2 website (http://sabap2.adu.org.za); also see Roberts Bird Guide 2016 (Chittenden et al. 2016) 

Common 

group 
Common species Genus Species 

Red data 

status / 

endemism 

Residency Hab 
SABAP1 SABAP2 

 

Impact 

(provisi

onal) 

Abund

ance 

QDS  P1 P2 P3  

A. Species with a high-medium potential to be impacted by the project (23) 

Cormorant Bank Phalacrocorax neglectus E, G E   M √ √ √  D, B H 

Cormorant Cape Phalacrocorax capensis E, G E   M (A) √ √ √  D, B H 

Cormorant Crowned Microcarbo coronatus NT, G NT   M (A) √ √ √  D, B H 

Curlew Eurasian Numenius arquata NT, G NT Pal mig M (A) √ √ √  D, B H 

Duck Maccoa Oxyura maccoa NT, G V Res, nom A √ √ √  C, D H 

Eagle Martial Polemaetus bellicosus E, G E Res T √ √ √  C, E M 

Falcon Peregrine Falco peregrinus NT Res (Pal mig) T √ √   C, E H 

Flamingo Greater Phoenicopterus roseus V 
Nom, (par) 

intra-Afr mig 
A, M √ √ √  C VH 

Flamingo Lesser Phoeniconaias minor V, G NT 
Nom, intra-Afr 

mig 
A, M √ √ √  C VH 

Gannet Cape Morus capensis CR, G E   M √ √ √  B H 

Godwit Bar-tailed Limosa lapponica NT, G NT Pal migrant A, M √ √ √  D, B H 

Grebe Black-necked Podiceps nigricollis NT Res, nom A, M √ √ √  C H 

Gull Hartlaub's Chroicocephalus hartlaubii V 
Sed, 

movements 
A, M √ √ √  D, C H 

Kestrel Rock Falco rupicolus  LC Res T √ √ √  C, E H 

Knot Red Calidris canutus NT, G NT Arctic mig  M √ √ √  D, B H 

Korhaan Rüppell's Eupodotis rueppellii NamNE 90% Sed T √    D, C M-L 

Lark Gray's Ammomanopsis grayi NamNE 90% Nom T √ √ √  D, N VH 
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Common 

group 
Common species Genus Species 

Red data 

status / 

endemism 

Residency Hab 
SABAP1 SABAP2 

 

Impact 

(provisi

onal) 

Abund

ance 

QDS  P1 P2 P3  

Oystercatcher African Haematopus moquini NT, G NT 
Res, juvenile 

movements 
M √ √ √  D M 

Pelican Great White Pelecanus onocrotalus V Sed, nom A, M √ √ √  C, E, B H 

Plover Chestnut-banded Charadrius pallidus NT, G NT 
Res, nom 

(partial mig) 
A √ √ √  D, B VH 

Sandpiper Curlew Calidris ferruginea NT, G NT Pal mig M, A √ √ √  D, B H 

Tern Caspian Hydroprogne caspia V Res, sed, nom M, A √ √ √  D, B H 

Tern Damara Sternula balaenarum 

NT, G V;   

BNamNE 

90% 

Br intra-Afr mig M √ √ √  D, B VH 

B. Species with a low-very low potential to be impacted by the project (23) 

Albatross 
Atlantic Yellow-

nosed 
Thalassarche chlororyhnchos E, G E Winter visitor M √     L 

Buzzard Augur Buteo augur   Res, nom T √     L 

Eagle African Fish Haliaeetus vocifer V Res A √     L 

Eagle Booted Hieraaetus pennatus E 
Br intra-Afr mig 

+ Pal mig 
T    √  VL 

Eagle Black-chested Snake Circaetus pectoralis   Res, nom T √     L 

Eagle-Owl Spotted Bubo africanus   Res T √ √ √   M 

Eagle-Owl Verreaux's Bubo lacteus   Res, sed T √     VL 

Falcon Lanner Falco biarmicus   Res, mig T  √ √   M 

Godwit Black-tailed Limosa limosa G NT Pal migrant A √     L 

Goshawk Gabar Micronisus gabar   Res T √ √    L 

Goshawk 
Southern Pale 

Chanting 
Melierax canotus   

Sed, 

movements 
T √     L 
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Common 

group 
Common species Genus Species 

Red data 

status / 

endemism 

Residency Hab 
SABAP1 SABAP2 

 

Impact 

(provisi

onal) 

Abund

ance 

QDS  P1 P2 P3  

Grebe Great Crested Podiceps cristatus CR Res, nom A √ √    VL 

Hornbill Monteiro's Tockus erythrorhynchus NamNE 90% Res, nom T √     VL 

Kestrel Greater Falco rupicoloides   
Sed, 

movements 
T √     L 

Kite Black Milvus migrans  Pal mig, nom T    √  VL 

Kite Black-winged Elanus caeruleus   Nom T √ √ √   M 

Owl Western Barn Tyto alba   Res T √     L 

Oystercatcher Eurasian Haematopus ostralegus NT, G NT Pal mig M √     VL 

Penguin African Spheniscus demersus E, G E   M √ √ √   L 

Petrel White-chinned Procellaria aequinoctialis V, G V Visitor M √     VL 

Shearwater Sooty Ardenna griseus NT, G NT   M √     VL 

Sparrowhawk Black Accipiter melanoleucus   Res T  √    VL 

Vulture Lappet-faced Torgos tracheliotos E, G E 
Res, extensive 

movements 
T √     VL 

C. Non-priority species with the potential to cause impacts on infrastructure (examples [8]) 

Crow Cape Corvus capensis   Res T √    N L 

Crow Pied Corvus albus   
Res, local 

movements 
T √ √   N M 

Dove 
Rock (= Pigeon 

Feral) 
Columba livia  ALIEN Res T √ √   N H 

Pigeon Speckled (= Rock) Columba guinea   Res T √ √   N H 

Sparrow Cape Passer melanurus   Sed T √ √ √  N H 

Sparrow House  Passer domesticus  ALIEN Res, sed T √ √   N H 

Swallow Barn (= European) Hirundo rustica  Pal mig T √ √ √ √ N M-H 

Wagtail Cape Motacilla capensis   Res A, T √ √ √  N H 
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KEY: 

PRIORITY STATUS (provisional first-screened priority species indicated in red) 

- Red Data/conservation status (Simmons et al. 2015, Brown et al. 2017; red): CE = Critically Endangered, EN = 

Endangered, VU = Vulnerable, NT = Near Threatened, LC = Least Concern/Secure; G = global status; rare = now 

rare in Namibia 

- Endemism (Simmons et al. 2015, Brown et al. 2017; green): NE = near-endemic; Nam = Namibia (≥90% of 

population in Namibia); s Afr = southern Africa; B = breeding 

- Residency: R = resident, N = nomadic, M = migrant (blue), V = vagrant, Ra = rare, par = partial; migrant species: 

pal = Palearctic, intra-Afr = intra-African 

- Hab. = Habitat: M = purely/predominantly marine; A = aquatic (freshwater/marine/coastal waterbodies); T = 

terrestrial 

BIRD ATLAS DATA (132 kV: QDSs 2217Cb, 2217Cd, 2217Dc; 33 kV: QDSs 2317Ab, 2317Ba; see Figure 5) 

- SABAP1: Southern African Bird Atlas Project 1 data that was published as Harrison et al. (1997), available on EIS 

2021 ( QDS 2214DA) 

- SABAP2: Southern African Bird Atlas Project 2 data, available on http://sabap2.adu.org.za;  

- (presence or absence; pentads: P1 = 2235_1430; P2 = 2230_1430; P3 = 2235_1435)  

IMPACT AND PROBABILITY 

- IMPACT (provisional screening of impacts, to be confirmed): B = impacts of brine discharge, C = collision, D = 

disturbance, E = electrocution, H = habitat destruction, N = novel habitats (including impacts from bird activity) 

- ABUNDANCE: VH = very high, H = high M = medium, L = low, VL = very low 

5.95.95.95.9 MARINE MARINE MARINE MARINE BIODIVERSITY BASELINEBIODIVERSITY BASELINEBIODIVERSITY BASELINEBIODIVERSITY BASELINE    

This environmental description encompasses the coastal zone and shallow nearshore waters (< 40 m depth) 

extending from Walvis Bay north to Henties Bay.  Where information from offshore environments exists, 

these are included.  Some of the data presented are, however, more regional in nature, e.g. the wave 

climate, nearshore currents, etc.  The purpose of this environmental description is to provide the marine 

baseline environmental context within which the development of the desalination plant will take place.  The 

summaries presented below are based on information gleaned from Morant (2006), and Penney et al. 

(2007). 

5.9.1 Geophysical Characteristics 

5.9.1.1 Bathymetry 

The continental shelf off Namibia is variable in width.  Off the Orange River the shelf is wide (230 km) and 

characterised by well-defined shelf breaks, a shallow outer shelf and the aerofoil-shaped submarine Recent 

River Delta on the inner shelf.  It narrows to the north reaching its narrowest point (90 km) off Chameis Bay, 

before widening again to 130 km off Lüderitz and Walvis Bay (Rogers 1977).  Off Terrace Bay the shelf gives 

rise to the Walvis Ridge, an underwater plateau extending south-westwards far into the south Atlantic, 

before narrowing again towards Cape Frio.  Off Walvis Bay and Swakopmund there is a double shelf break, 

with the inner and outer breaks beginning at depths of around 140 m and 400 m, respectively (Shannon & 

O’Toole 1998). 

 

The salient topographic features of the shelf include the relatively steep descent to about 100 m, the gentle 

decline to about 180 m, and the undulating depths to about 200 m.  The most prominent topographic 

feature in the study area is the Walvis Ridge, which extends from the African coast at around 18°S more 

than 3 000 km south-westwards to Tristan da Cunha, the Gough Islands and the Mid-Atlantic Ridge.  This 

plateau effectively splits the abyssal plain of the Southeast Atlantic into the Angola Basin to the north and 
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the Cape Basin to the south.  The variable topography of the shelf is of significance for near shore circulation 

and for fisheries (Shannon & O’Toole 1998). 

5.9.1.2 Coastal and Inner-shelf Geology and Seabed Geomorphology 

The inner shelf is underlain by Precambrian bedrock (also referred to as 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 & Bremner 1991).  As a result of erosion on the continental shelf, the 

unconsolidated sediment cover is generally thin, often less than 1 m.  Sediments are finer seawards, 

changing from sand on the inner and outer shelves to muddy sand and sandy mud in deeper water.  

However, this general pattern has been modified considerably by biological deposition (large areas of shelf 

sediments contain high levels of calcium carbonate) and localised river input.  Off central Namibia, the 

muddy sand in the near shore area off Henties Bay gives way to a tongue of organic-rich sandy mud, which 

extends from south of Sandwich Harbour to ~ 20°40’S northwards to Pelgrave Point (Figure 5-16).  These 

biogenic muds are the main determinants of the formation of low-oxygen waters and sulphur eruptions off 

central Namibia (see Sections Error! Reference source not found. and Error! Reference source not found.).  

Further offshore these give way to muddy sands, sands and gravels before changing again into mud-

dominated seabed beyond the 500 m contour.  The continental slope, seaward of the shelf break, has a 

smooth seafloor, underlain by calcareous ooze. 

 

 

Figure 5-16:  Location of the proposed water treatment plant (red square) in relation to the offshore 

seabed sediments in the region 

(adapted from Rogers & Bremner 1991) 
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5.9.1.3 Large-Scale Circulation and Coastal Currents 

The Namibian coastline is strongly influenced by the Benguela Current.  Current velocities in continental 

shelf areas generally range between 10–30 cm/s (Boyd & Oberholster 1994).  The flows are predominantly 

wind-forced, barotropic and fluctuate between poleward and equatorward flow (Shillington et al. 1990; 

Nelson & Hutchings 1983).  Fluctuation periods of these flows are 3 - 10 days, although the long-term mean 

current residual is in an approximate northwest (alongshore) direction.  Near bottom shelf flow is mainly 

poleward (Nelson 1989) with low velocities of typically 5 cm/s.  The poleward flow becomes more consistent 

in the southern Benguela. 

 

In the nearshore zone, strong wave activity from the south and southwest (generated by winds and waves 

in the South Atlantic and Southern Ocean) drives a predominantly northward long-shore current (Shillington 

et al. 1990).  Surface currents appear to be topographically steered, following the major topographic 

features (Nelson & Hutchings 1983).  Current velocities vary accordingly (~10-35 cm/s), with increased 

speeds in areas of steep topography and reduced velocities in areas of regular topography.  Surface-current 

measurements at Swakopmund between 1971 and 1972 (CSIR 2005) indicated that currents are quite 

variable, with flows primarily <30 cm/s and an average velocity of 14 cm/s.  Current speeds in reverse flows 

observed between Walvis Bay and Henties Bay range between 2 - 17 cm/s.  Near bottom shelf flow is mainly 

poleward (Nelson 1989) with low velocities of typically 5 cm/s. 

 

Typically wave-driven flows dominate in the surf zone (characteristically 150 m to 250 m wide), with the 

influence of waves on currents extending out to the base of the wave effect (~40 m; Rogers 1979).  The 

influence of wave-driven flows extends beyond the surf zone in the form of rip currents.  Longshore currents 

are driven by the momentum flux of shoaling waves approaching the shoreline at an angle, while cross-shelf 

currents are driven by the shoaling waves.  The magnitude of these currents is determined primarily by 

wave height, wave period, angle of incidence of the wave at the coast and bathymetry.  Surf zone currents 

have the ability to transport unconsolidated sediments along the coast in the northward littoral drift. 

 

Nearshore velocities have not been reported for the Walvis Bay – Swakopmund area and are difficult to 

estimate because of acceleration features such as surf zone rips and sandbanks.  However, computational 

model estimates using nearshore profiles and wave conditions representative of this coastal region suggest 

time-averaged northerly longshore flows with a cross-shore mean of between 0.2 to 0.5 m/s.  Instantaneous 

measurements of cross-shore averaged longshore velocities are often much larger.  Surf zone-averaged 

longshore velocities in other exposed coastal regions commonly peak at between 1.0 m/s to 1.5 m/s, with 

extremes exceeding 2 m/s for high wave conditions (CSIR 2002).  The southerly longshore flows are 

considered to remain below 0.5 m/s. 

 

Typically wave-driven flows dominate in the surf zone (characteristically 150 m to 250 m wide), with the 

influence of waves on currents extending out to the base of the wave effect (~40 m; Rogers 1979).  The 

influence of wave-driven flows extends beyond the surf zone in the form of rip currents.  Longshore currents 

are driven by the momentum flux of shoaling waves approaching the shoreline at an angle, while cross-shelf 

currents are driven by the shoaling waves.  The magnitude of these currents is determined primarily by 

wave height, wave period, angle of incidence of the wave at the coast and bathymetry.  Surf zone currents 

have the ability to transport unconsolidated sediments along the coast in the northward littoral drift. 

 



HDF Energy (Namibia) (Pty) Ltd  SLR Project No:  7NA.08030.00001 

 April 2022 
 

 

 

 

 Page 85  

 HDF Energy Renewstable® Swakopmund Project | Environmental Impact Assessment | 

Environmental Scoping Report 

2022-05-11 TW reviewed HDF Energy Renewstable 

Swakopmund Draft SR MASTER 

Nearshore velocities have not been reported for the Walvis Bay – Swakopmund area and are difficult to 

estimate because of acceleration features such as surf zone rips and sandbanks.  However, computational 

model estimates using nearshore profiles and wave conditions representative of this coastal region suggest 

time-averaged northerly longshore flows with a cross-shore mean of between 0.2 to 0.5 m/s.  Instantaneous 

measurements of cross-shore averaged longshore velocities are often much larger.  Surf zone-averaged 

longshore velocities in other exposed coastal regions commonly peak at between 1.0 m/s to 1.5 m/s, with 

extremes exceeding 2 m/s for high wave conditions (CSIR 2002).  The southerly longshore flows are 

considered to remain below 0.5 m/s. 

5.9.1.4 Waves and Tides 

The Namibian Coast is classified as exposed, experiencing strong wave action rating between 13-17 on the 

20-point exposure scale (McLachlan 1980).  The coastline is influenced by major swells generated in the 

roaring forties, as well as significant sea waves generated locally by the persistent southerly winds. 

 

The central Namibian coastline is influenced by major swells generated in the Roaring Forties, as well as 

significant sea waves generated locally by the persistent southerly winds.  Apart from Walvis Bay and 

Swakopmund, wave shelter in the form of west to north-facing embayments, and coast lying in the lee of 

headlands are extremely limited. 

 

The wave regime along the southern African West Coast shows no strong seasonal variation except for slight 

increases in swell from WSW-W direction in winter (Figure 5-17).  The median significant wave height is 2.4 

m with a dominant peak energy period of ~12 seconds.  Longer period swells (11 to 15 seconds), generated 

by mid-latitude cyclones occur about 25-30 times a year.  These originate from the S-SW sectors, with the 

largest waves recorded along the southern African West Coast attaining 4-7 m.  Wind-induced waves, on 

the other hand, have shorter wave periods (~8 seconds), are generally steeper than swell waves, and tend 

to come from a more south-easterly direction (CSIR 1996).  Waves are concentrated in a fairly narrow 

directional band with 73% of the deep-sea waves originate from the SSE (165°) to SW (225°) sector.  

Generally, wave heights decrease with water depth and distance longshore.  On occasion, the prevailing 

south-westerly winds can reach gale force velocities in excess of 70 km/hr, producing swells up to a 

maximum height of 10 m. 

 

In common with the rest of the southern African coast, tides in the study area are regular and semi-diurnal.  

The maximum tidal variation is approximately 2 m, with a typical tidal variation of ~1 m.  Variations of the 

absolute water level as a result of meteorological conditions such as wind and waves can however occur 

adjacent to the shoreline and differences of up to 0.5 m in level from the tidal predictions are not 

uncommon.  Tidal currents are minimal with measurements of 0.1 m/s reported at Walvis Bay.  Table 5-3 

lists mean tidal levels for Walvis Bay. 

Table 5-3:  Tide statistics for Walvis Bay from the SA Tide Tables (SAN 2020) 

Description Level in m 

Highest Astronomical Tide HAT +1.97 

Mean High Water of Spring Tide MHWS +1.69 

Mean High Water of Neap Tide MHWN +1.29 

Mean Level ML +0.98 

Mean Sea Level MSL +0.97 
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Description Level in m 

Mean Low Water of Neap Tide MLWN +0.67 

Mean Low Water of Spring Tide MLWS +0.27 

Lowest Astronomical Tide LAT 0.00 

All levels are referenced to Chart Datum 

 

 

 

Figure 5-17:  Seasonal swell data for the offshore Walvis Bay Area (22°-24°S; 13°-15°E) 
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5.9.1.5 Upwelling 

The major feature of the Benguela Current Coastal is upwelling and the consequent high nutrient supply 

to surface waters leads to high biological production and large fish stocks.  The prevailing longshore, 

equatorward winds move nearshore surface water northwards and offshore.  To balance the displaced 

water, cold, deeper water wells up inshore.  Although the rate and intensity of upwelling fluctuates with 

seasonal variations in wind patterns, the most intense upwelling tends to occur where the shelf is narrowest 

and the wind strongest.  Consequently, it is a semi-permanent feature at Lüderitz and upwelling can occur 

there throughout the year and areas to the north due to perennial southerly winds (Figure 5-19; Shannon 

1985).  The Lüderitz upwelling cell is the most intense upwelling cell in the system (Figure 5-19), with the 

seaward extent reaching nearly 300 km, and the upwelling water is derived from 300-400 m depth 

(Longhurst 2006).  A detailed analysis of water mass characteristics revealed a discontinuity in the central 

and intermediate water layers along the shelf north and south of Lüderitz (Duncombe Rae 2005).  The 

Lüderitz / Orange River region thus forms a major environmental barrier between the northern and 

southern Benguela sub-systems (Ekau & Verheye 2005).  Off northern and central Namibia, several 

secondary upwelling cells occur.  Upwelling in these cells is perennial, with a late winter maximum 

(Shannon 1985). 

 

5.9.1.6 Water Masses and Temperature 

South Atlantic Central Water (SACW) comprises the bulk of the seawater in the study area, either in its pure 

form in the deeper regions, or mixed with previously upwelled water of the same origin on the continental 

shelf (Nelson & Hutchings 1983).  Salinities range between 34.5% and 35.5% (Shannon 1985).  For the 

Swakopmund area an ambient salinity of 34.2% has been reported (CSIR 2009).  Data recorded over a ten-

year period at Swakopmund (1988 – 1998) show that seawater temperatures vary between 10°C and 23°C, 

averaging 14.9°C.  They show a strong seasonality with lowest temperatures occurring during winter when 

upwelling is at a maximum (Figure 5-18). 

 

 

Figure 5-18:  Seawater temperatures at Swakopmund recorded between 1988 and 1998 
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During the non-upwelling season in summer, daily seawater temperature fluctuations of several degrees 

are common along the central Namibian nearshore coast.  It appears that the thermal regime of the surf 

zone is controlled by the locally-forced Ekman offshore transport, which leads the associated temperature 

fluctuations by one day (Bartholomae & Hagen 2007).  This time-lag suggests the existence of a persistent 

recirculation cell in nearshore waters in this region. 

 

The continental shelf waters of the Benguela system are characterised by low oxygen concentrations, 

especially on the bottom (See Figure 5-19).  SACW itself has depressed oxygen concentrations (~80% 

saturation value), but lower oxygen concentrations (<40% saturation) frequently occur (Visser 1969; Bailey 

et al. 1985; Chapman & Shannon 1985). 

 

 

Figure 5-19: Location of the proposed water treatment plant (red square) in relation to the upwelling 

centres and low oxygen areas on the west coast of Namibia 

(Adapted from Shannon 1985). 
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Nutrient concentrations of upwelled water of the Benguela system attain 20 µM nitrate-nitrogen, 1.5 µM 

phosphate and 15-20 µM silicate, indicating nutrient enrichment (Chapman & Shannon 1985).  This is 

mediated by nutrient regeneration from biogenic material in the sediments (Bailey et al. 1985).  

Modification of these peak concentrations depends upon phytoplankton uptake which varies according to 

phytoplankton biomass and production rate.  The range of nutrient concentrations can thus be large but, in 

general, concentrations are high. 

5.9.1.7 Turbidity 

Turbidity is a measure of the degree to which the water loses its transparency due to the presence of 

suspended particulate matter.  Total Suspended Particulate Matter (TSPM) is typically divided into 

Particulate Organic Matter (POM) and Particulate Inorganic Matter (PIM), the ratios between them varying 

considerably.  The POM usually consists of detritus, bacteria, phytoplankton and zooplankton, and serves 

as a source of food for filter-feeders.  Seasonal microphyte production associated with upwelling events will 

play an important role in determining the concentrations of POM in coastal waters.  PIM, on the other hand, 

is primarily of geological origin consisting of fine sands, silts and clays.  PIM loading in nearshore waters is 

strongly related to natural inputs from rivers or from ‘berg’ wind events, or through resuspension of 

material on the seabed. 

 

Concentrations of suspended particulate matter in shallow coastal waters can vary both spatially and 

temporally, typically ranging from a few mg/ℓ to several tens of mg/ℓ (Bricelj & Malouf 1984; Berg & Newell 

1986; Fegley et al. 1992).  Field measurements of TSPM and PIM concentrations in the Benguela current 

system have indicated that outside of major flood events, background concentrations of coastal and 

continental shelf suspended sediments are generally <12 mg/ℓ, showing significant long-shore variation 

(Zoutendyk 1992, 1995).  Considerably higher concentrations of PIM have, however, been reported from 

southern African west coast waters under stronger wave conditions associated with high tides and storms, 

or under flood conditions. 

 

The major source of turbidity in the swell-influenced nearshore areas off Namibia is the redistribution of 

fine inner shelf sediments by long-period Southern Ocean swells.  The current velocities typical of the 

Benguela (10-30 cm/s) are capable of resuspending and transporting considerable quantities of sediment 

equatorwards.  Under relatively calm wind conditions, however, much of the suspended fraction (silt and 

clay) that remains in suspension for longer periods becomes entrained in the slow poleward undercurrent 

(Shillington et al. 1990; Rogers & Bremner 1991). 

 

Superimposed on the suspended fine fraction, is the northward littoral drift of coarser bedload sediments, 

parallel to the coastline.  This northward, nearshore transport is generated by the predominantly 

southwesterly swell and wind-induced waves.  Longshore sediment transport, however, varies considerably 

in the shore-perpendicular dimension.  Sediment transport in the surf zone is much higher than at depth, 

due to high turbulence and convective flows associated with breaking waves, which suspend and mobilise 

sediment (Smith & Mocke 2002). 

 

On the inner and middle continental shelf, the ambient currents are insufficient to transport coarse 

sediments, and resuspension and shoreward movement of these by wave-induced currents occur primarily 

under storm conditions (see also Drake et al. 1985; Ward 1985). 
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The powerful easterly ‘berg’ winds occurring along the Namibian coastline in autumn and winter also play 

a significant role in sediment input into the coastal marine environment (Figure 5-20), potentially 

contributing the same order of magnitude of sediment input as the annual estimated input of sediment by 

the Orange River (Zoutendyk 1992; Shannon & O’Toole 1998; Lane & Carter 1999).  For example, for a single 

‘berg’-wind event it was estimated that 50 million tons of dust were blown into the sea by extensive 

sandstorms along much of the coast from Cape Frio, Namibia in the north to Kleinzee, South Africa in the 

south (Shannon & Anderson 1982) with transport of the sediments up to 150 km offshore. 

 

 

Figure 5-20: Satellite image showing aerosol plumes of sand and dust being blown out to sea during 

a northeast 'berg' wind event along the central Namibian coast 

Image source: www.intute.ac.uk 

 

5.9.1.8 Organic Inputs 

The Benguela upwelling region is an area of particularly high natural productivity, with extremely high 

seasonal production of phytoplankton and zooplankton.  These plankton blooms in turn serve as the basis 

for a rich food chain up through pelagic baitfish (anchovy, pilchard, round-herring and others), to predatory 

fish (snoek), mammals (primarily seals and dolphins) and seabirds (jackass penguins, cormorants, pelicans, 

terns and others).  All of these species are subject to natural mortality, and a proportion of the annual 

production of all these trophic levels, particularly the plankton communities, die naturally and sink to the 

seabed. 

 

Balanced multispecies ecosystem models have estimated that during the 1990s the Benguela region 

supported biomasses of 76.9 tons/km2 of phytoplankton and 31.5 tons/km2 of zooplankton alone (Shannon 

et al. 2003).  Thirty six percent of the phytoplankton and 5% of the zooplankton are estimated to be lost to 

the seabed annually.  This natural annual input of millions of tons of organic material onto the seabed off 

the southern African west coast has a substantial effect on the ecosystems of the Benguela region.  It 
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provides most of the food requirements of the particulate and filter-feeding benthic communities that 

inhabit the sandy-muds of this area, and results in the high organic content of the muds in the region.  As 

most of the organic detritus is not directly consumed, it enters the seabed decomposition cycle, resulting 

in subsequent depletion of oxygen in deeper waters overlying these muds and the generation of hydrogen 

sulphide and sulphur eruptions along the coast. 

 

An associated phenomenon ubiquitous to the Benguela system are red tides (dinoflagellate and/or ciliate 

blooms) (see Shannon & Pillar 1985; Pitcher 1998).  Also referred to as Harmful Algal Blooms (HABs), these 

red tides can reach very large proportions, with sometimes spectacular effects.  Toxic dinoflagellate species 

can cause extensive mortalities of fish and shellfish through direct poisoning, while degradation of organic-

rich material derived from both toxic and non-toxic blooms results in oxygen depletion of subsurface water.  

Periodic low oxygen events associated with massive algal blooms in the nearshore can have catastrophic 

effects on the biota (see below). 

5.9.1.9 Low Oxygen Events 

The low oxygen concentrations are attributed to nutrient remineralisation in the bottom waters of the 

system (Chapman & Shannon 1985).  The absolute rate of this is dependent upon the net organic material 

build-up in the sediments, with the carbon rich mud deposits playing an important role.  As the mud on the 

shelf is distributed in discrete patches, there are corresponding preferential areas for the formation of 

oxygen-poor water, the main one being off central Namibia (Chapman & Shannon 1985) (see Figure 5-16).  

The distribution of oxygen-poor water is subject to short (daily) and medium term (seasonal) variability in 

the volumes of oxygen depleted water that develops (De Decker 1970; Bailey & Chapman 1991).  

Subsequent upwelling processes can move this low-oxygen water up onto the inner shelf, and into 

nearshore waters, often with devastating effects on marine communities. 

 

Oxygen deficient water can affect the marine biota at two levels.  It can have sub-lethal effects, such as 

reduced growth and feeding, and increased intermoult period in the rock-lobster population (Beyers et al. 

1994).  The oxygen-depleted subsurface waters characteristic of the southern and central Namibian shelf 

are an important factor determining the distribution of rock lobster in the area.  During the summer months 

of upwelling, lobsters show a seasonal inshore migration (Pollock & Shannon 1987), and during periods of 

low oxygen become concentrated in shallower, better-oxygenated nearshore waters. 
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Figure 5-21: ‘Walk-outs’ and mass mortalities of rock lobsters at the central Namibian coast 

(Image source: Louw 2008) 

 

On a larger scale, periodic low oxygen events in the nearshore region can have catastrophic effects on the 

marine communities.  Low-oxygen events associated with massive algal blooms can lead to large-scale 

stranding of rock lobsters, and mass mortalities of other marine biota and fish (Newman & Pollock 1974; 

Matthews & Pitcher 1996; Pitcher 1998; Cockroft et al. 2000).  Very recently, in March 2008, a series of red 

tide or algal blooms dominated by the (non-toxic) dinoflagellate Ceratium furca occurred along the central 

Namibian coast (MFMR 2008).  These bloom formations ended in disaster for many coastal marine species 

and resulted in what was possibly the largest rock lobster walkout in recent memory (Figure 5-21).  Other 

fish mortalities included those of rock suckers, rock fish, sole, eels, shy sharks, and other animals such as 

octopuses and red bait, which were trapped in the low oxygen area below the surf zone (Louw 2008).  The 

main cause for these mortalities and walkouts is oxygen starvation that results from the decomposition of 

huge amounts of organic matter.  The blooms developed during a time where high temperatures combined 

with a lack of wind.  These anoxic conditions were further exacerbated by the release of hydrogen sulphide 

- which is highly toxic to most marine organisms.  Algal blooms usually occur during summer-autumn 

(February to April) but can also develop in winter during the ‘bergwind periods’, when similar warm windless 

conditions occur for extended periods. 

5.9.1.10 Sulphur Eruptions 

Closely associated with seafloor hypoxia, particularly off central Namibia between Cape Cross and 

Conception Bay, is the generation of toxic hydrogen sulphide and methane within the organically-rich, 

anoxic muds following decay of expansive algal blooms.  Under conditions of severe oxygen depletion, 

hydrogen sulphide (H2S) gas is formed by anaerobic bacteria in anoxic seabed muds (Brüchert et al. 2003).  

This is periodically released from the muds as ‘sulphur eruptions’, causing upwelling of anoxic water and 

formation of surface slicks of sulphur discoloured water (Emeis et al. 2004), and even the temporary 

formation of floating mud islands (Waldron 1901).  Such eruptions are accompanied by a characteristic 

pungent smell along the coast and the sea takes on a lime green colour (Figure 5-22).  These eruptions strip 

dissolved oxygen from the surrounding water column.  Such complex chemical and biological processes are 
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often associated with the occurrence of harmful algal blooms, causing large-scale mortalities to fish and 

crustaceans (see above). 

 

Sulphur eruptions have been known to occur off the Namibian coast for centuries (Waldron 1901), and the 

biota in the area are likely to be naturally adapted to such pulsed events, and to subsequent hypoxia.  

However, satellite remote sensing has recently shown that eruptions occur more frequently, are more 

extensive and of longer duration than previously suspected, and that resultant hypoxic conditions last 

longer than thought (Weeks et al. 2004). 

 

The role of micro-organisms in the detoxification of sulphidic water was investigated by a collaborative 

group of German and Namibian scientists (http://www.mpi-bremen.de/ Projekte_9.html; http://idw-

online.de/pages/de/news 292832).  During a research cruise in January 2004, a sulphidic water mass 

covering 7 000 km2 of coastal seafloor was encountered off the coast off Namibia.  The surface waters, 

however, were well oxygenated.  In the presence of oxygen, sulphide is oxidized and transformed into non-

toxic forms of sulphur.  An intermediate layer in the water column was discovered, which contained neither 

hydrogen sulphide nor oxygen.  It was ascertained that sulphide diffusing upwards from the anoxic bottom 

water is consumed by autotrophic denitrifying bacteria below the oxic zone.  The intermediate water layer 

is the habitat of detoxifying microorganisms, which by using nitrate transform sulphide into finely dispersed 

particles of sulphur that are non-toxic.  Thus, the microorganisms create a buffer zone between the toxic 

deep water and the oxygenated surface waters.  These results, however, also suggest that animals living on 

or near the seafloor in coastal waters may be affected by sulphur eruptions more often than previously 

thought, and that satellite imagery may underestimate the occurrence of sulphidic events as the hydrogen 

sulphide is consumed by bacteria before it reaches the sea surface. 

 

 

Figure 5-22:  Satellite image showing discoloured water offshore the central Namibian coast resulting 

from a nearshore sulphur eruption 

 satellite image source: www.intute.ac.uk   
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The location of the proposed water treatment plant is indicated (red square). 

 

5.9.2 Marine biological environments 

Biogeographically the central Namibian coastline falls into the warm-temperate Namib which extends 

northwards from Lüderitz into southern Angola (Emanuel et al., 1992). The coastal, wind-induced upwelling 

characterising the Namibian coastline, is the principle physical process which shapes the marine ecology of 

the central Benguela region.  

 

The coastline of central Namibia is dominated by sandy beaches, with rocky habitats being represented only 

by occasional small rocky outcrops. Consequently, marine ecosystems along the coast comprise a limited 

range of habitats that include:  

• sandy intertidal and subtidal substrates, 

• intertidal rocky shores and subtidal reefs,  

• mixed shores, and 

• the water body. 

 

The benthic communities within these habitats are generally ubiquitous throughout the southern African 

West Coast region, being particular only to substratum type, wave exposure and/or depth zone.  They 

consist of many hundreds of species, often displaying considerable temporal and spatial variability.  The 

biological communities ‘typical’ of each of these habitats are described briefly below, focussing both on 

dominant, commercially important and conspicuous species, as well as potentially threatened or sensitive 

species, which may be affected by the proposed project. 

5.9.2.1 Sandy Substrate Habitats and Biota 

The benthic biota of soft bottom substrates constitutes invertebrates that live on (epifauna), or burrow 

within (infauna), the sediments, and are generally divided into megafauna (animals >10 mm), macrofauna 

(>1 mm) and meiofauna (<1 mm). 

5.9.2.2 Intertidal Sandy Beaches 

Sandy beaches are one of the most dynamic coastal environments.  The composition of their faunal 

communities is largely dependent on the interaction of wave energy, beach slope and sand particle size, 

which is called beach morphodynamics.  Three morphodynamic beach types are described: dissipative, 

reflective and intermediate beaches (McLachlan et al. 1993, Defeo & McLachlan 2005).  Generally, 

dissipative beaches are relatively wide and flat with fine sands and high wave energy.  Waves start to break 

far from the shore in a series of spilling breakers that ‘dissipate’ their energy along a broad surf zone.  This 

generates slow swashes with long periods, resulting in less turbulent conditions on the gently sloping beach 

face.  These beaches usually harbour the richest intertidal faunal communities.  Reflective beaches have 

low wave energy, and are coarse grained (>500 µm sand) with narrow and steep intertidal beach faces.  The 

relative absence of a surf zone causes the waves to break directly on the shore causing a high turnover of 

sand.  The result is depauperate faunal communities.  Intermediate beach conditions exist between these 

extremes and have a very variable species composition (McLachlan et al. 1993; Jaramillo et al. 1995).  This 

variability is mainly attributable to the amount and quality of food available.  Beaches with a high input of 

e.g. kelp wrack have a rich and diverse drift-line fauna, which is sparse or absent on beaches lacking a drift-

line (Branch & Griffiths 1988; Field & Griffiths 1991). 
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In the area between Walvis Bay and the Kunene River, beaches make up 44 % of the coastline (Bally et al. 

1984).   A number of studies have been conducted on sandy beaches in central Namibia, including Sandwich 

Harbour (Stuart 1975; Kensley & Penrith 1977), the Paaltjies (McLachlan 1985) and Langstrand (McLachlan 

1985, 1986; Donn & Cockcroft 1989), beaches near Walvis Bay and Cape Cross (Donn & Cockcroft 1989), 

around the Areva Desalination plant near Wlotzkasbaken (Pulfrich 2007), between Mile 9 and 

Wlotzkasbaken (Pulfrich 2015) and south of Langstrand (Laird et al. 2018) and the recent surveys 

undertaken between Patrysberg and Henties Bay as part of the Benguela Current Commission’s Project 

“Improving Ocean Governance in the Benguela Current Large Marine Ecosystem” (Kreiner et al. 2019).  A 

further study by Tarr et al. (1985) investigated the ecology of three beaches further north on the Skeleton 

Coast.  The results of these studies are summarised below. 

 

Most beaches on the central Namibian coastline are open ocean beaches receiving continuous wave action.  

They are classified as exposed to very exposed on the 20-point exposure rating scale (McLachlan 1980), and 

intermediate to reflective and composed of well-sorted medium to coarse sands.  The beaches tend to be 

characterised by well-developed berms, and are well-drained and oxygenated. 

 

Numerous methods of classifying beach zonation have been proposed, based either on physical or biological 

criteria.  The general scheme proposed by Branch & Griffiths (1988) is used below, supplemented by data 

from central Namibian beach studies (Stuart 1975; Kensley & Penrith 1977; McLachlan 1985, 1986; Donn 

1986; Donn & Cockcroft 1989; Pulfrich 2007, 2015; Laird et al. 2018; Kreiner et al. 2019) (Figure 5-23). 

 

 

Figure 5-23: Schematic representation of the West Coast intertidal beach zonation 

adapted from Branch & Branch 1981 

Species commonly occurring on the central Namibian beaches are listed. 
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The supralittoral zone is situated above the high-water spring (HWS) tide level, and receives water input 

only from large waves at spring high tides or through sea spray.  The supralittoral is characterised by a 

mixture of air breathing terrestrial and semi-terrestrial fauna, often associated with and feeding on algal 

wrack deposited near or on the driftline.  Terrestrial species include a diverse array of beetles and arachnids 

and some oligochaetes, while semi-terrestrial fauna include the oniscid isopod Tylos granulatus, the talitrid 

amphipods Africorchestia quadrispinosa and Talorchestia sp., and the gamarrid amphipod Bathyporeia 

griffithsi.  Community composition depends on the nature and extent of wrack, in addition to the physical 

factors structuring beach communities, as described above. 

 

The intertidal zone, also termed the mid-littoral zone, has a vertical range of about 2 m.  This mid-shore 

region is characterised by the cirolanid isopods Eurydice (longicornis=) kensleyi, Excirolana latipes and 

Excirolana natalensis, the deposit-feeding polychaetes Scolelepis squamata and Lumbrineis sp. and the 

amphipod Griffithsius latipes.  In some areas, juvenile and adult sand mussels Donax serra (Bivalvia, 

Mollusca) may also be present in considerable numbers.  Donn & Cockcroft (1989) reported that at Cape 

Cross this bivalve contributed 75% to the total macrofaunal biomass. 

 

The inner turbulent zone extends from the low water spring tide level to about 2 m depth, and is 

characterised by highly motile specie.  The bentho-planktic mysid Gastrosaccus namibensis, and Nemertean 

worms are typical of this zone, although they generally extend partially into the midlittoral above. 

 

The transition zone spans approximately 2-3 m depth and marks the area to which the break point might 

move during storms.  Extreme turbulence is experienced in this zone, and as a consequence this zone 

typically harbours the lowest diversity on sandy beaches.  Typical fauna of this zone include the polychaetes 

Nephtys hombergi and Glycera convoluta, nemertean worms, various amphipod species including Urothoe 

grimaldi, and the isopods Cirolana hirtipes and Eurydice (longicornis=) kensleyi. 

 

Below 3 m depth extends the outer turbulent zone, where turbulence is significantly decreased and which 

is marked by a sudden increase in species diversity and biomass.  The abundance of polychaete and 

nemertean worms increases significantly from that in the transition zone.  The three spot swimming crab 

Ovalipes punctatus, as well as the gastropods Bullia laevissima and Natica forata may be present. 

 

The surf zone in the study area is rich in phytoplankton (primarily dinoflagellates and diatoms) and 

zooplankton.  Particulate organic matter is commonly deposited on the beaches as foam and scum.  The 

organic matter, both in suspension and deposited on the sand, is thought to represent the main food input 

into these beaches, thereby accounting for the dominance of filter-feeders in the macrofaunal biomass 

(McLachlan 1985). 

 

Most of the macrofaunal species recorded from beaches in central Namibia are ubiquitous throughout the 

biogeographic province, and no rare or endangered species are known.  The invertebrate communities are 

similar to those recorded from beaches in southern Namibia (McLachlan & De Ruyck 1993; Nel et al. 1997; 

Meyer et al. 1998; Clark & Nel 2002; Clark et al. 2004; Pulfrich 2004a; Clark et al. 2005, 2006; Pulfrich & 

Atkinson 2007; Pulfrich et al. 2014, 2015; Pulfrich & Hutchings 2019).  The mean abundance and biomass 

reported by Laird et al. (2018) for the Langstrand beach was 756 individuals/m2 and 9.3 g/m2 (dry weight), 

respectively.  For Mile 9, north of Swakopmund, Pulfrich (2015) reported much lower mean abundance and 

biomass values of 67 individuals/m2 and 0.2 g/m2 (dry weight), respectively, indicating the spatial variability 
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of these parameters.  The central Namibian beaches are all characterised by a relatively depauparate 

invertebrate fauna, both with regard to species diversity and biomass, which is typical of high-energy west 

coast beaches. 

5.9.2.3 Subtidal Sandy Habitats 

In the subtidal region, the structure and composition of benthic soft bottom communities is primarily a 

function of water depth and sediment grain size, but other factors such as current velocity, organic content, 

and food abundance also play a role (Snelgrove & Butman 1994; Flach & Thomsen 1998; Ellingsen 2002). 

With the exception of numerous studies on the benthic fauna of Walvis Bay lagoon (Kensley 1978; CSIR 

1989, 1992; COWI 2003; Tjipute & Skuuluka 2006; Laird et al. 2018), there is a noticeable scarcity of 

published information on the subtidal soft sediment biota along the rest of the central Namibian coast.  The 

only reference sourced was that of Donn & Cockcroft (1989) who investigated macrofauna to 5 m depth at 

Langstrand (see description for outer-turbulent zone above).  In general, almost no scientific work on 

subtidal benthic communities has been done in the vicinity of the study area, or within the general region 

(J. Basson, MFMR, pers. comm.) and no further information could be obtained. 

 

Beyond the outer turbulent zone to 80 m depth, species diversity, abundance and biomass generally 

increases with communities being characterised equally by polychaetes, crustaceans and molluscs.  The 

midshelf mudbelt is a particularly rich benthic habitat where biomass can attain 60 g/m2 dry weight (Christie 

1974; see also Steffani 2007b).  The comparatively high benthic biomass in this mudbelt region represents 

an important food source to carnivores such as the mantis shrimp, cephalopods and demersal fish species 

(Lane & Carter 1999).  In deeper water beyond this rich zone biomass declines to 4.9 g/m2 at 200 m depth 

and then is consistently low (<3 g/m2) on the outer shelf (Christie 1974). 

 

Typical species occurring at depths of up to 60 m included 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.  All these species are typical of the southern African West Coast 

(Christie 1974; 1976; McLachlan 1986; Parkins & Field 1998; Pulfrich & Penney 1999; Goosen et al. 2000; 

Steffani & Pulfrich 2004a; 2007; Steffani, unpublished data) (Figure 5-24). 

 

Whilst many empirical studies related community structure to sediment composition (e.g. Christie 1974; 

Warwick et al. 1991; Yates et al. 1993; Desprez 2000; van Dalfsen et al. 2000), other studies have illustrated 

the high natural variability of soft-bottom communities, both in space and time, on scales of hundreds of 

metres to metres (e.g. Kenny et al. 1998; Kendall & Widdicombe 1999; van Dalfsen et al. 2000; Zajac et al. 

2000; Parry et al. 2003), with evidence of mass mortalities and substantial recruitments (Steffani & Pulfrich 

2004a).  It is likely that the distribution of marine communities in the mixed deposits of the coastal zone is 

controlled by complex interactions between physical and biological factors at the sediment–water interface, 

rather than by the granulometric properties of the sediments alone (Snelgrove & Butman 1994; Seiderer & 

Newell 1999).  For example, off central Namibia it is likely that periodic intrusion of low oxygen water 

masses is a major cause of this variability (Monteiro & van der Plas 2006; Pulfrich et al. 2006).  Although 

there is a poor understanding of the responses of local continental shelf macrofauna to low oxygen 

conditions, it is safe to assume that in areas of frequent oxygen deficiency the communities will be 

characterised by species able to survive chronic low oxygen conditions, or colonising and fast-growing 

species able to rapidly recruit into areas that have suffered complete oxygen depletion.  Local hydrodynamic 
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conditions, and patchy settlement of larvae, will also contribute to small-scale variability of benthic 

community structure. 

 

 

Figure 5-24:  Benthic macrofaunal genera commonly found in nearshore sediments 

top: left to right Ampelisca, Prionospio, Nassarius 

middle: left to right Callianassa, Orbinia, Tellina 

bottom: left to right Nephtys, hermit crab, Bathyporeia 

 

It is evident that an array of environmental factors and their complex interplay is ultimately responsible for 

the structure of benthic communities.  Yet the relative importance of each of these factors is difficult to 

determine as these factors interact and combine to define a distinct habitat in which the animals occur.  

However, it is clear that water depth and sediment composition are two of the major components of the 

physical environment determining the macrofauna community structure off southern Namibia (Steffani & 

Pulfrich 2004a, 2004b, 2007; Steffani 2007a, 2007b, 2009a, 2009b, 2009c, 2010a, 2010b, 2010c, 2012a, 

2012b, 2014).  However, in the deepwater shelf areas off central Namibia, it is likely that occurrence of 

oxygen minimum zones (OMZs) and the periodic intrusion of low oxygen water masses will play a major 

role in determining variability in community structure (Monteiro & van der Plas 2006). 

 

Specialised benthic assemblages (protozoans and metazoans) can thrive in OMZs (Levin 2003), and many 

organisms have adapted to low oxygen conditions by developing highly efficient ways to extract oxygen 

from depleted water.  Within OMZs, benthic foraminiferans, meiofauna and macrofauna typically exhibit 

high dominance and relatively low species richness.  In the OMZ core, where oxygen concentration is lowest, 

macrofauna and megafauna (>10 cm) often have depressed densities and low diversity, despite being able 
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to form dense aggregations at OMZ edges (Levin 2003, Levin et al. 2009).  Taxa most tolerant of severe 

oxygen depletion (~0.2 ml/ℓ) include calcareous foraminiferans, nematodes, and polychaetes, with 

agglutinated protozoans, harpacticoid copepods, and calcified invertebrates typically being less tolerant.  

Small-bodied animals, with greater surface area for O2 adsorption, are thought to be more prevalent than 

large-bodied taxa under conditions of permanent hypoxia as they are better able to cover their metabolic 

demands and often able to metabolise anaerobically (Levin 2003).  Meiofauna may thus increase in 

dominance in relation to macro- and megafauna.  This was not the case, however, within the lower OMZs 

of the Oman (Levin et al. 2000) and Pakistan margins (Levin et al. 2009), where the abundant food supply 

in the lower or edge OMZs is thought to be responsible for promoting larger macrofaunal body size. 

 

There is a poor understanding of the responses of local continental shelf macrofauna to low oxygen 

conditions, as very little is known about the benthic fauna specific to the Namibian OMZ.  It is safe to assume 

that in areas of frequent oxygen deficiency the communities will be characterised by species able to survive 

chronic low oxygen conditions, or colonising and fast-growing species able to rapidly recruit into areas that 

have suffered complete oxygen depletion.  Local hydrodynamic conditions, and patchy settlement of larvae, 

will also contribute to small-scale variability of benthic community structure. 

 

Data collected from between 150 m and 300 m depth offshore of the area between Meob Bay and 

Conception Bay showed that overall species richness of benthic macrofauna assemblages was relatively low 

and strongly dominated by polychaetes, particularly the spionid polychaete Paraprionospio pinnata.  This 

species is dominant in oxygen-constrained environments worldwide.  Crustaceans were poorly represented, 

both in terms of abundance and biomass (Steffani 2011).  The phyla distribution is generally in common 

with other OMZs around the world. 

5.9.2.4 Demersal Invertebrate and Fish Species 

 Also associated with soft-bottom substrates are demersal communities that comprise bottom-dwelling 

invertebrate and vertebrate species, most of which are dependent on the invertebrate benthic macrofauna 

as a food source.   

 

As many as 110 species of bony and cartilaginous fish have been identified in the demersal communities on 

the continental shelf of the southern African West Coast (Roel 1987).  Changes in fish communities occur 

with increasing depth (Roel 1987; Smale et al. 1993; Macpherson and Gordoa 1992; Bianchi et al. 2001; 

Atkinson 2009), with the most substantial change in species composition occurring in the shelf break region 

between 300 m and 400 m depth (Roel 1987; Atkinson 2009).  Common commercial demersal species found 

mostly on the continental shelf but also extending beyond 500 m water depth include both the shallow-

water hake, Merluccuis capensis and the deep-water hake (Merluccius paradoxus), monkfish (Lophius 

vomerinus), and kingklip (Genypterus capensis).  There are also many other demersal “bycatch” species that 

include jacopever (Helicolenus dactylopterus), angelfish/pomfret (Brama brama), kingklip (Genypterus 

capensis) and gurnard (Chelidonichtyes sp), as well as several cephalopod species (such as squid and 

cuttlefishes) and many elasmobranch (sharks and rays) species (Compagno et al. 1991).  Roel (1987) showed 

seasonal variations in the distribution ranges shelf communities, with species such as the pelagic goby 

Sufflogobius bibarbatus, and West Coast sole Austroglossus microlepis occurring in shallow water during 

summer only.  The deep-sea community was found to be homogenous both spatially and temporally.  In a 

more recent study, however, Atkinson (2009) identified two long-term community shifts in demersal fish 

communities; the first (early to mid-1990s) being associated with an overall increase in density of many 
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species, whilst many species decreased in density during the second shift (mid-2000s).  These community 

shifts correspond temporally with regime shifts detected in environmental forcing variables (Sea Surface 

Temperatures and upwelling anomalies) (Howard et al. 2007). 

 

A further invertebrate demersal species of commercial importance in Namibia is the deepsea red crab 

Chaceon maritae, which occurs at depths of 300-1 000 m along the entire west coast of Africa from West 

Sahara to central Namibia.  In Namibia, densities are highest between the Kunene and latitude 18°S.  Larger 

animals tend to occur more frequently between latitudes 20° - 23°S, where densities are lower.  The species 

is slow-growing taking up to 25-30 years to reach maximum size.  Females occur at depths of 350-500 m, 

whereas males become more dominant in deeper water (Le Roux 1998).  Spawning occurs throughout the 

year. 

5.9.2.5 Rocky Habitats and Biota 

5.9.2.6 Intertidal Rocky Shores 

The central and northern coasts of Namibia are bounded to the east by the Namib Desert and are 

characterised primarily by gravel plains and shifting dunes.  In common with most semi-exposed to exposed 

coastlines on the southern African west coast, the rocky shores that occur in the region are strongly 

influenced by sediments, and include considerable amounts of sand intermixed with the benthic biota.  This 

intertidal mixture of rock and sand is referred to as a mixed shore, and constitutes 40 % of the coastline 

between the Kunene River and Walvis Bay (Bally et al. 1984).  In the study area, mixed shores are limited to 

small low-shore outcrops that are exposed only at low water spring, which alternate with stretches of low-

shore platform reefs and extensive pebble and sandy beaches. 

 

Typically, the intertidal area of rocky shores can be divided into different zones according to height on the 

shore.  Each zone is distinguishable by its different biological communities, which is largely a result of the 

different exposure times to air.  The level of wave action is particularly important on the low shore.  

Generally, biomass is greater on exposed shores, which are dominated by filter-feeders.  Sheltered shores 

support lower biomass, and algae form a large portion of this biomass (McQuaid & Branch 1984; McQuaid 

et al. 1985). 

 

Mixed shores incorporate elements of the trophic structures of both rocky and sandy shores.  As 

fluctuations in the degree of sand coverage are common (often adopting a seasonal affect), the fauna and 

flora of mixed shores are generally impoverished when compared to more homogenous shores.  The 

macrobenthos is characterized by sand-tolerant species whose lower limits on the shore are determined by 

their abilities to withstand physical smothering by sand (Daly & Mathieson 1977; Dethier 1984; van Tamelen 

1996).  The rocky shores along the coastline around Swakopmund are heavily influenced by mobile 

sediments.  Patchy dominance in the mid- and low-shore by ephemeral green algae (Ulva spp., Cladophora 

spp. ) also suggest that these shores are periodically smothered by sands, as these algae proliferate as soon 

as sediments are eroded away. 

 

The published data on rocky intertidal biota around Swakopmund is restricted to only a single published 

study documenting the area between Walvis Bay and Swakopmund (Nashima 2013).  The information 

sourced from these publications, is complemented by unpublished data on rocky biota in the 

Wlotzkasbaken area supplied by MFMR (B. Currie, MFMR, unpublished data), an unpublished student 

report on invertebrate macrofauna occurring at three shores between Walvis Bay and Swakopmund 
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(Ssemakula 2010), surveys undertaken in the area between Mile 9 and Wlotzkasbaken (Pulfrich 2015) and 

south of Langstrand (Laird et al. 2018), and the recent surveys undertaken between Langstrand and Mile 9 

as part of the Benguela Current Commission’s Project “Improving Ocean Governance in the Benguela 

Current Large Marine Ecosystem” (Kreiner et al. 2019). 

 

Typical species in the high shore include the tiny snail Afrolittorina knysnaensis, the false limpet Siphonaria 

capensis, the limpet Scutellastra granularis, and often dense stands of the barnacle Chthamalus dentatus.  

Further down the shore the indigenous mytilid mussels, Choromytilus meridionalis and Perna perna occur.  

The invasive alien mussels Semimytilus algosus and Mytilus galloprovincialis are also present, the former 

forming dense mats at times as much as 20 cm off the rock.  The resulting habitat matrix provides a complex 

environment for other invertebrate species such as amphipods and brittlestars.  Foliose algae are 

represented primarily by the red algae Caulacanthus ustulatus, Ceramium spp., Centroceras clavulatum, 

Plocamium spp. and Mazzaella capensis and the ephemeral green algae Ulva spp. and Cladaphora spp 

(Figure 5-25).  In sand influenced areas the sand-tolerant algae Nothogenia erinacea and Gelidium capense, 

and the anemone Bunodactis reynaudi also occur. 

 

Although not directly harbouring any rare faunal or floral species, rocky intertidal shores are food-rich 

habitats for seabirds and wetland birds, attracting higher numbers of birds than the surrounding sandy 

beaches.  Rocky intertidal fauna most sensitive to disturbance are the large limpet species.  They tend to be 

the first ones eliminated by disturbance and the last to recover because of possible narrow tolerance limits 

to changes in environmental conditions.  They act as keystone species on rocky shore, controlling the 

abundance of foliose algae and hence many other species (Branch 1981). 

 

 

Figure 5-25:  Typical intertidal rocky communities in the vicinity of Swakopmund showing intertidal 

zonation (left) and inundation by mobile sediments (right) 
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5.9.2.7 Nearshore Subtidal Reefs 

The biological communities of the sublittoral habitat can be broadly grouped into an inshore zone (from the 

supralittoral fringe to a depth of ~10 m), and an offshore zone (below 10 m depth).  The shift in communities 

from the flora-dominated inshore zone to the fauna-dominated offshore zone is not knife-edge, however, 

representing instead a continuum of species distributions, merely with changing abundances.   

 

Reports on the benthic biota of nearshore reefs in Namibia are restricted primarily to research undertaken 

in the vicinity of Lüderitz (Beyers 1979; Tomalin 1995; Pulfrich 1998; Pulfrich & Penney 1998, 1999b, 2001).  

No scientific surveys have been undertaken of rocky subtidal habitats in the study area (J. Basson, MFMR, 

pers. com.).  A hydrographical and geophysical survey conducted off Mile 6 north of Swakopmund indicated 

that the area is characterised by gently sloping, low-relief rock outcrops intersected by sandy gullies and 

depressions (CSIR 2008, 2011).  The flat and featureless nature of the reefs suggests that they may 

intermittently be covered by a veneer of unconsolidated sediments.  Although kelp occurs sparsely for up 

to 100 m offshore, the benthic communities inhabiting these reefs can be expected to be dominated by 

sand-tolerant and deposit feeding species. 

   

Information on the faunal and floral communities is limited to qualitative reports from nearshore diver 

surveys undertaken as part of the EIAs for the Mile 6 and Rössing Desalination Plants (Pulfrich & Steffani 

2008; B-4 Engineering & Diving 2014).  These accounts report that the offshore reefs are typically low-relief 

platforms covered by a veneer of sand and unconsolidated sediments of varying thickness.  The benthic 

communities inhabiting these reefs are dominated by sand-tolerant and deposit feeding species, although 

kelp occurs sparsely offshore (Pulfrich & Steffani 2008).  Benthic organisms included tube worms, which 

construct compact sandy reefs up to 0.6 m in height, inhabited by various rocky bottom species including 

polychaetes, amphipods, isopods, rock boring bivalves and sea anemones.  Other species recorded included 

the indigenous mussel Perna perna, and the predatory gastropod Stramonita haemastoma occured, with 

the emergent rocks densely covered by encrusting coralline algae, red foliose algae (Rhodymenia obtusa, 

Rhodymenia natalensis, Ceramium capense and Polyopes constrictus), and green algae (e.g. Cladophora 

flagelliformis).  Additional species including polychaetes (Nereis spp., Naineris laevigata and Pherusa 

swakopiana), isopods (Amakusanthura africana), amphipods (Maera hinderella), boring bivalves (Petricola 

bicolor and Gregariella petagnae), sea anemones (Actinia sp.), barnacles, brittle stars and encrusting 

bryozoans were also reported (Pulfrich and Steffani 2008).  The predatory gastropod Thais haemastoma, 

which can occur in large numbers, was also recorded. 

 

A further diving survey of the shallow subtidal habitats off the Swakopmund Salt Works was undertaken as 

part of the proposed Rössing Uranium Desalination Plant project (B-4 Eng & Diving 2014).  These 

investigations identified that rocks protruding through the sand veneer were typically covered in encrusting 

coralline algae, with foliose species represented by the red algae Rhodymenia obtusa, Rhodymenia 

natalensis, Ceramium capense and Polyopes constrictus, and with Hypnea ecklonii and Carpoblepharis 

flaccida growing epiphytically on the canopy-forming kelps Laminaria pallida.  Green algae were primarily 

represented by Cladophora flagelliformis. 
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5.9.2.8 Mixed Shores 

Most semi-exposed to exposed shores on the Southern African West coast are strongly influenced by 

sediments, and may include considerable amounts of sand intermixed with the benthic biota.  This intertidal 

mixture of rock and sand is referred to as a mixed shore, and although contributing only 6.3% to the total 

Namibian shoreline habitats (Holness et al. 2014), they constitute 40% of the coastline between the Kunene 

River and Walvis Bay (Bally et al. 1984). 

 

Mixed shores incorporate elements of the trophic structures of both rocky and sandy shores.  As 

fluctuations in the degree of sand coverage are common (often adopting a seasonal affect), the fauna and 

flora of mixed shores are generally impoverished when compared to more homogenous shores.  The 

macrobenthos is characterized by sand tolerant species whose lower limits on the shore are determined by 

their abilities to withstand physical smothering by sand (Daly & Mathieson 1977; Dethier 1984; van Tamelen 

1996). 

 

Most of the rocky shores north of Walvis Bay more resemble mixed shores.  Such shores will harbour more 

sand-tolerant and opportunistic foliose algal genera (e.g. Ulva spp., Grateloupia belangeri, Nothogenia 

erinacea) many of which have mechanisms of growth, reproduction and perennation that contribute to 

their persistence on sand-influenced shores (Daly & Matheison 1977; Airoldi et al. 1995; Anderson et al. 

2008).  Of the benthic fauna, the sand-tolerant anemone Bunodactis reynaudi and the Cape reef worm 

Gunnarea gaimardi are prevalent.  Of the intertidal limpets, only Siphonaria capensis extends its distribution 

into regions where sand deposition is a regular occurrence (Marshall & McQuaid 1989).  Semi-exposed to 

exposed shores influenced by sand are inhabited by the sand tolerant Choromytilus meridionalis (Brown et 

al. 1991; Marshall & McQuaid 1993).  The predatory gastropod Burnupena sp., common on rocky shores, is 

also found on mixed shores due to its adaptive ability of both moving over sand as well as burrowing into 

it.  Likewise various species of sea cucumbers (Roweia frauenfeldii and Thyone aurea) common in rock 

crevices and between mussels can tolerate sand burial (Branch et al. 2016; Brown 1996).  The mixed-shore 

habitat also provides important refuges for opportunistic species capable of sequestering, but susceptible 

to elimination by competition in more uniform intertidal environments. 

 

None of the species found during the various surveys undertaken of rocky intertidal or mixed shores are 

vulnerable locally or regionally. 

5.9.2.9 Pelagic Communities 

The pelagic communities are typically divided into plankton and fish, and their main predators, marine 

mammals (seals, dolphins and whales), seabirds and turtles.  Seabirds are dealt with in a separate specialist 

study and will thus not be discussed further here. 

5.9.2.10 Plankton 

Plankton is particularly abundant in the shelf waters off Namibia, being associated with the upwelling 

characteristic of the area.  Plankton range from single-celled bacteria to jellyfish of 2 m diameter, and 

include bacterio-plankton, phytoplankton, zooplankton, and ichthyoplankton. 

 

Off the Namibian coastline, phytoplankton are the principle primary producers with mean annual 

productivity being comparatively high at 2 g C/m2/day.  The phytoplankton is dominated by diatoms, which 

are adapted to the turbulent sea conditions.  Diatom blooms occur after upwelling events, whereas 
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dinoflagellates are more common in blooms that occur during quiescent periods, since they can grow 

rapidly at low nutrient concentrations (Barnard 1998).  A study on phytoplankton in the surf zone off two 

beaches in the Walvis Bay and Cape Cross area showed relatively low primary production values of only 10-

20 mg C/m2/day compared to those from oceanic waters.  This was attributed to the high turbidity in this 

environment (McLachlan 1986).  In the surf zone, diatoms and dinoflagellates are nearly equally important 

members of the phytoplankton, and some silicoflagellates are also present.  Charateristic species belong to 

the genus Gymnodinium, Peridinium, Navicula, and Thalassiosira (McLachlan 1986). 

 

Namibian zooplankton reaches maximum abundance in a belt parallel to the coastline and offshore of the 

maximum phytoplankton abundance.  Samples collected over a full seasonal cycle (February to December) 

along a 10 to 90-nautical-miles transect offshore Walvis Bay showed that the mesozooplankton (<2 mm 

body width) community included egg, larval, juvenile and adult stages of copepods, cladocerans, 

euphausiids, decapods, chaetognaths, hydromedusae and salps, as well as protozoans and meroplankton 

larvae (Hansen et al. 2005).  Copepods are the most dominant group making up 70–85% of the zooplankton.  

The four dominant calanoid copepod species, in order of abundance, are M. lucens, C. carinatus, R. nasutus 

and Centropages spp.  During the period of intense upwelling, the two herbivorous species, C. carinatus and 

R. nasutus, increase in abundance inshore, leading to a shift in dominance from C. carinatus to M. lucens 

with increasing distance offshore.  Seasonal patterns in copepod abundance, with low numbers during 

autumn (March–June) and increasing considerably during winter/early summer (July–December), appear 

to be linked to the period of strongest coastal upwelling in the northern Benguela (May–December), 

allowing a time lag of about 3–8 weeks, which is required for copepods to respond and build up large 

populations (Hansen et al. 2005).  This suggests close coupling between hydrography, phytoplankton and 

zooplankton.  Timonin et al. (1992) described three phases of the upwelling cycle (quiescent, active and 

relaxed upwelling) in the northern Benguela, each one characterised by specific patterns of zooplankton 

abundance, taxonomic composition and inshore-offshore distribution.  It seems that zooplankton biomass 

closely follows the changes in upwelling intensity and phytoplankton standing crop.  Consistently higher 

biomass of zooplankton occurs offshore to the west and northwest of Walvis Bay (Barnard 1998). 

 

Ichthyoplankton constitutes the eggs and larvae of fish.  As the preferred spawning grounds of numerous 

commercially exploited fish species are located off central and northern Namibia (Figure 5-26), their eggs 

and larvae form an important contribution to the ichthyoplankton in the region.  Phytoplankton, 

zooplankton and ichthyoplankton abundances in the project area will be seasonally high, with diversity 

increasing in the vicinity of the confluence between the Angola and Benguela currents and west of the 

oceanic front and shelf-break. 
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Figure 5-26: The location of the proposed water treatment plant (red square) in relation to major 

spawning areas in the central Benguela region  

(adapted from Cruikshank 1990) 

 

5.9.2.11 Pelagic Fish 

The surf zone and outer turbulent zone habitats of sandy beaches are considered to be important nursery 

habitats for marine fishes (Modde 1980; Lasiak 1981; Clark et al. 1994).  However, the composition and 

abundance of the individual assemblages seems to be heavily dependent on wave exposure (Blaber & 

Blaber 1980; Potter et al. 1990; Clark 1997a, b).  Surf zone fish communities off the coast of central Namibia 

have been studied at Langstrand (McLachlan 1986; Romer 1988), between Mile 9 and Wlotzkasbaken 



HDF Energy (Namibia) (Pty) Ltd  SLR Project No:  7NA.08030.00001 

 April 2022 
 

 

 

 

 Page 106  

 HDF Energy Renewstable® Swakopmund Project | Environmental Impact Assessment | 

Environmental Scoping Report 

2022-05-11 TW reviewed HDF Energy Renewstable 

Swakopmund Draft SR MASTER 

(Pulfrich 2015) and south of Langstrand to the Walvis Bay Naval Base (Laird et al. 2018).  Species from the 

surf zone off Langstrand beach and further south included galjoen (Dichistius capensis), West Coast 

steenbras (Lithognathus aureti), flathead mullet (Mugil cephalus), southern mullet (Chelon richardsonii) and 

Cape silverside (Atherina breviceps) (McLachlan 1986; Romer 1988; Laird et al. 2018).  The Cape silverside 

is a small shoaling fish and an important prey species for piscivorous birds and fish.  The size composition 

of the catches confirmed that most of these species utilize the surf zone in the area as a nursery.  The 

presence of abundant suitable prey items for juvenile fish (principally beach mysids, amphipods and 

bivalves) and predator avoidance were considered important factors in the suitability of Namibian surf 

zones as fish nursery habitats (Romer 1988).  Laird et al. (2018) concluded that the value of the surf-zone 

habitat for juvenile fish improves northwards as wave exposure increases and a surf-zone develops.  The 

surf-zone and increased habitat heterogeneity due to the presence of rocky shore and reefs provides both 

shelter from predation and increased food availability for fish. 

 

North of Mile 9 the surf zone fish catches were more diverse with silver kob (Argyrosomus inodorus), 

Blacktail (Diplodus capensis), elf (Pomatomus saltatrix), bluntnose guitarfish (Rhinobatos blochii) and 

maned blennie (Scartella emarginata) also being reported (Pulfrich 2015).  Off Cape Cross only two species 

were recorded, these being sandsharks (Rhinobatos annulatus) and West Coast steenbras.  Many of these 

species are important in the catches of recreational and/commercial net fisheries and linefisheries in 

Namibia (Kirchner et al. 2000; Holtzhausen et al 2001, Stage & Kirchner 2005). 

 

Available data suggest that that there have not been major changes in the fish community composition 

utilizing the nearshore surf zone nursery areas in the Walvis Bay-Swakopmund area.  However, ongoing 

overexploitation of fish stocks could have played a role in reducing the spawner biomass and reproductive 

output of inshore Namibian fish stocks (Holtzhausen et al. 2001, Kirchner 2001).  Sulphur eruptions/low 

oxygen events (e.g. February and March 2018) also result in large fish kills in the study area and may have 

contributed to reduced catches during some surveys.  If such events occur after the spring summer 

spawning season, the abundance of juvenile fish in the nearshore habitats of Walvis Bay/Swakopmund 

would be substantially reduced. 

 

A number of the nearshore teleost and chondrichthyan species are considered ‘Near Threatened’ or 

‘Vulnerable’ (Table 5-4). 

Table 5-4: Some of the more important linefish species likely to occur off Central Namibia 

Common Name Species IUCN Conservation Status 

Teleosts 

  Silver kob Argyrosomus inodorus Vulnerable 

  Elf Pomatomus saltatrix Vulnerable 

  West Coast steenbras Lithognathus aureti Near threatened 

  West coast dusky kob Argyrosomus coronus Data deficient 

Chondrichthyans 

  Bronze whaler Carcharhinus brachyurus Near threatened 

  Six gill shark Hexanchus griseus Near threatened 
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Common Name Species IUCN Conservation Status 

  Spotted gullyshark Triakis megalopterus Near threatened 

  Smooth houndshark Mustelus mustelus  Vulnerable 

  Broadnose seven-gill cow shark  Heptranchias perlo Near threatened 

 

 

The biological, behavioural and life-history characteristics of the three most important linefish species in 

Namibian coastal waters are summarised below. 

 

Silver kob (Argyrosomus inodorus) are distributed from northern Namibia to the warm temperate / 

subtropical transition zone on South Africa’s east coast (Griffiths & Heemstra 1995).  Four stocks have been 

identified, one in Namibia, with its core distribution from Cape Frio in the north to Meob Bay in the south 

(Kirchner 2001).  Spawning occurs throughout the year but mostly in the warmer months from October to 

March when water temperatures are above 15°C and large adult fish occur in the nearshore, particularly in 

the identified spawning areas of Sandwich Harbour and Meob Bay.  Adults are migratory whereas juveniles 

are resident in the surf zone. 

 

West coast dusky kob (Argyrosomus coronus) are distributed from northern Namibia to northern Angola 

(Griffiths & Heemstra 1995), but do occur as far south as St Helena Bay in South Africa (Lamberth et al. 

2008).  Early juveniles frequent muddy sediments in 50-100 m depth, moving inshore once they reach 300 

mm total length.  These juveniles and adolescents are resident in the nearshore, and are especially 

abundant in the turbid plume off the Cunene River Mouth and in selected surf zones of northern and central 

Namibia (Potts et al. 2010).  The adults are migratory according to the movement of the Angola-Benguela 

frontal zone, moving northwards as far as Gabon in winter and returning to southern Angola in spring where 

spawning occurs in the offshore (Potts et al. 2010). 

 

West coast steenbras (Lithognathus aureti) are endemic to the west coast of southern Africa, but rarely 

found outside Namibia’s territorial waters (Holtzhausen 2000).  Tagging studies have indicated that L. aureti 

comprise two separate closed populations; one in the vicinity of Meob Bay and one from central Namibia 

northwards (Holtzhauzen et al. 2001).  Spawning localities are as yet unknown but tagging evidence 

suggests that males migrate considerable distances in search of gravid females (Holtzhausen 2000). 

 

The spawning habitat of West coast steenbras is thought to also be limited.  The bulk of the population 

exists in the nearshore at <10 m depth, with juveniles occurring in the intertidal surf zone (McLachlan 1986).  

By inference, spawning occurs in the surf zone and eggs and larvae from both populations drift northwards 

(Holtzhausen 2000).  Whereas juveniles occur in the surf zone throughout its range, spawning habitat may 

be extremely limited and has yet to be clearly identified. 

 

Small pelagic species include the sardine/pilchard (Sadinops ocellatus) (Figure 5-27, left), anchovy (Engraulis 

capensis), chub mackerel (Scomber japonicus), horse mackerel (Trachurus capensis) (Figure 5-27, right) and 

round herring (Etrumeus whiteheadi).  These species typically occur in mixed shoals of various sizes 

(Crawford et al. 1987), and generally occur within the 200 m contour, although they may often be found 

very close inshore, just beyond the surf zone.  They spawn downstream of major upwelling centres in spring 

and summer, and their eggs and larvae are subsequently carried up the coast in northward flowing waters.  
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Historically, two seasonal spawning peaks for pilchard occurred; the first from October to December in an 

inshore area between Walvis Bay and Palgrave Point and the second from February to March near the 200 

m isobath between Palgrave Point and Cape Frio.  However, since the collapse of the pilchard stock, 

spawning in the south has decreased (Crawford et al. 1987).  Recruitment success relies on the interaction 

of oceanographic events, and is thus subject to spatial and temporal variability.  Consequently, the 

abundance of adults and juveniles of these small pelagic fish is highly variable both within and between 

species.  The Namibian pelagic stock is currently considered to be in a critical condition due to a combination 

of over-fishing and unfavourable environmental conditions as a result of Benguela Niños. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-27: Cape fur seal preying on a shoal of pilchards (left).  School of horse mackerel (right) 

(photos: www.underwatervideo.co.za; www.delivery.superstock.com) 

 

Since the collapse of the pelagic fisheries, jellyfish biomass has increased and the structure of the Benguelan 

fish community has shifted, making the bearded goby (Sufflogobius bibarbatus) the new predominant prey 

species.  Gobies have a high tolerance for low oxygen and high H2S levels, which enables them to feed on 

benthic fauna within hypoxic waters during the day, and then move to oxygen-richer pelagic waters at night, 

when predation pressure is lower, to feed on live jellyfish (Utne-Palm et al. 2010; van der Bank et al. 2011). 

Two species that migrate along the southern African West Coast following the shoals of anchovy and 

pilchards are snoek (Thyrsites atun) and chub mackerel (Scomber japonicas).  Their appearance along the 

Namibian coast are highly seasonal.  Snoek are voracious predators occurring throughout the water column, 

feeding on both demersal and pelagic invertebrates and fish.  The abundance and seasonal migrations of 

chub mackerel are thought to be related to the availability of their shoaling prey species (Payne & Crawford 

1989). 

5.9.2.12 Turtles 

Five of the eight species of turtle worldwide occur off Namibia (Bianchi et al. 1999).  Turtles that are 

occasionally sighted off central Namibia, include the Leatherback Turtle (Dermochelys coriacea) (Figure 

5-28, left), the largest living marine reptile.  Limited information is available on marine turtles in Namibian 

waters, although leatherback turtles, which are known to frequent the cold southern ocean, are the most 

commonly-sighted turtle species in the region.  Observations of Green (Chelonia mydas), Loggerhead 

(Caretta caretta) (Figure 5-28, right), Hawksbill (Eretmochelys imbricata) and Olive Ridley (Lepidochelys 

olivacea) turtles in the area are rare. 
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Leatherbacks turtles inhabit deeper waters and are considered a pelagic species, travelling the ocean 

currents in search of their prey (primarily jellyfish).  While hunting they may dive to over 600 m and remain 

submerged for up to 54 minutes (Hays et al. 2004).  Their large size allows them to maintain a constant core 

body temperature and consequently they can penetrate colder temperate waters. 

 

The South Atlantic population of leatherback turtles is the largest in the world, with as many as 40 000 

females thought to nest in an area centred on Gabon, yet the trajectory of this population is currently 

unknown (Witt et al. 2011).  Namibia is gaining recognition as a feeding area for leatherback turtles that are 

either migrating through the area or undertaking feeding excursions into Namibian waters.  The turtles are 

thought to be attracted by the large amount of gelatinous plankton in the Benguela ecosystem (Lynam et 

al. 2006).  Based on tag returns from animals found dead in Namibia, these turtles are thought to come 

mainly from Gabonese and Brazilian nesting grounds (R. Braby, pers. comm., Namibia Coast Conservation 

and Management Project – NACOMA, 25 August 2010). 

 

 
 

Figure 5-28: Leatherback (left) and loggerhead turtles (right) occur along the coast of Central Namibia 

(Photos: Ketos Ecology 2009; www.aquaworld-crete.com). 
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Figure 5-29: Location of the proposed water treatment plant (red square) in relation to the migration 

corridors of leatherback turtles in the south-western Indian Ocean 

Relative use (CUD, cumulative utilization distribution) of corridors is shown through intensity of shading: 

light, low use; dark, high use (adapted from Harris et al. 2018). 

 

Although they tend to avoid nearshore areas, they may be encountered in the area around Walvis Bay 

between October and April when prevailing north wind conditions result in elevated seawater temperatures 

(Figure 5-29).  Several anthropogenic factors threaten sea turtle populations including entanglement in 

fishing gear, incidental catches in fisheries, vessel strikes, ingestion of marine debris, pollution, decline of 

habitat along the Western Atlantic coast and loss of nesting habitat (Carr 1987; National Research Council 

(NRC) 1990; Lutz & Alfaro-Shulman 1991; Lutcavage et al. 1997; Witzell 1999; Witherington & Martin 2000; 

Dwyer et al. 2003; James et al. 2005). 

 

Leatherback Turtles are listed as ‘Vulnerable’ worldwide by the IUCN and are in the highest categories in 

terms of need for conservation in CITES. 

 

Loggerhead and Olive Ridley turtles are globally listed as ‘Vulnerable’ whereas Hawksbill are globally listed 

as ‘Critically Endangered’, and Green turtles as ‘Endangered’.  The most recent conservation status, which 

assessed the species on a scale of Regional Management Units (RMU), is provided in (Table 5-5).  From this 

it is evident that leatherback and loggerhead turtles, the two species most likely to be encountered in the 

licence area, are rated as ‘Critically Endangered’ and ‘Near Threatened’, respectively in the Southwest 

Indian RMU22.  Although not a signatory of CMS, Namibia has endorsed and signed a CMS International 

 

Memorandum of Understanding specific to the conservation of marine turtles.  Namibia is thus committed 

to conserve these species at an international level. 

______________________ 
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Table 5-5: Global and Regional Conservation Status of the turtles occurring off the southern African 

coastline 

(Showing variation depending on the listing used.) 

Listing Leatherback Loggerhead Green Hawksbill Olive Ridley 

IUCN Red List: 

   Species (date) 

   Population (RMU) 

Sub-Regional/National 

(RSA) 

   NEMBA TOPS (2007) 

   Hughes & Nel (2014) 

 

V (2013) 

CR (2013) 

 

CR 

E 

 

V (2017) 

NT (2017) 

 

CR 

V 

 

E (2004) 

* 

 

E 

NT 

 

CR (2008) 

* 

 

CR 

NT 

 

V (2008) 

* 

 

E 

DD 

NT – Near Threatened   V – Vulnerable   E – Endangered   CR – Critically Endangered 

DD – Data Deficient   * Not yet assessed 

NEMBA TOPS: South African National Environmental Management: Biodiversity Act – List of Threatened Or 

Protected Species (TOPS) 
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5.9.2.13 Seabirds 

The Namibian coastline sustains large populations of breeding and foraging seabird and shorebird species, 

which require suitable foraging and breeding habitats for their survival.  In total, 11 species of seabirds are 

known to breed along the southern Namibian coast (Table 5-6).  Most seabirds breeding in Namibia are 

restricted to areas where they are safe from land predators, although some species are able to breed on 

the mainland coast in inaccessible places.  In general most breed on the islands off the southern Namibian 

coast, or on the man-made guano platforms in Walvis Bay, Swakopmund and Cape Cross.  The southern 

Namibian islands and guano platforms therefore provide a vital breeding habitat to most species of seabirds 

that breed in Namibia.  However, the number of successfully breeding birds at the particular breeding sites 

varies with food abundance (J. Kemper, MFMR Lüderitz, pers. comm.).  With the exception of Kelp Gull and 

White-breasted Cormorants all the breeding species are listed Red Data species in Namibia. 

 

Most of the seabird species breeding in Namibia feed relatively close inshore (10-30 km).  Cape Gannets 

(Figure 5-30, left), however, are known to forage up to 140 km offshore (Dundee 2006; Ludynia 2007), and 

African Penguins (Figure 5-30, right) have also been recorded as far as 60 km offshore. 

 

Other Red-listed species found foraging, or roosting along the coastline of southern Namibia are listed in 

Table 5-6.  Among the species present there are nine species of albatrosses, petrels or giant-petrels 

recorded in the waters off Namibia’s southern coast (Boyer & Boyer 2015).  However, population numbers 

are poorly known and they do not breed in Namibian waters.  Forty-nine species of pelagic seabirds have 

been recorded in the region, of which 14 are resident.  Highest pelagic seabird densities occur offshore of 

the shelf-break in winter.  Pelagic seabirds potentially encountered in the offshore portions of the project 

area are provided in (Table 5-7). 

 

 

Table 5-6: Namibian breeding seabird species with their Namibian and global IUCN Red-listing 

classification  

(adapted from Kemper et al. 2007; Simmons et al. 2015). 

Species Namibian Global IUCN 

African Penguin (Spheniscus demersus) Endangered Endangered 

Bank Cormorant (Phalacrocorax neglectus) Endangered Endangered 

Cape Cormorant (Phalacrocorax capensis) Endangered Endangered 

Cape Gannet (Morus capensis) Critically Endangered Endangered 

Crowned Cormorant (Phalacrocorax coronatus) Near Threatened Near Threatened 

African Black Oystercatcher (Haematopus moquini) Near Threatened Near Threatened 

White-breasted cormorant (Phalacrocorax carbo) Least Concern Least Concern 

Kelp Gull (Larus dominicanus) Least Concern Least Concern 

Hartlaub's Gull (Larus hartlaubii) Vulnerable Least Concern 

Swift Tern (Sterna bergii bergii) Vulnerable Least Concern 

Damara Tern (Sterna balaenarum) Near Threatened Vulnerable 

*In the IUCN scheme Endangered is a more extinction-prone class than Vulnerable, and differences between Namibia and global 

classifications are the result of local population size, and the extent and duration of declines locally. 
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Figure 5-30: Cape Gannets Morus capensis (left) and African Penguins Spheniscus demersus (right) 

(Photo: NACOMA; Photo: Klaus Jost)  

breed primarily on the offshore Islands. 

 

 

Table 5-7: Other Namibian Red-listed bird species with their Namibian and global IUCN Red-listing 

classification 

 (adapted from Kemper et al. 2007; Simmons et al. 2015). 

Species Namibian Global IUCN 

Tristan Albatross  (Diomedea dabbenena) Critically Endangered Critically Endangered 

Atlantic Yellow-nosed Albatross (Thalassarche 

chlororhynchos) 

Endangered Endangered1 

Black-browed Albatross (Thalassarche melanophrys) Endangered Least Concern 

Wandering Albatross  (Diomedea exulans) Vulnerable Vulnerable 

Spectacled Petrel  (Procellaria conspicillata) Vulnerable Vulnerable 

White-capped Albatross  (Thalassarche sneadi) Near Threatened Near Threatened 

Caspian Tern (Sterna caspia) Vulnerable Least Concern 

Greater Flamingo (Phoenicopterus ruber) Vulnerable Near Threatened 

Lesser Flamingo (Phoenicopterus minor) Vulnerable Near Threatened 

White-chinned Petrel (Procellaria aequinoctialis) Vulnerable Vulnerable 

Chestnut-banded Plover (Charadrius pallidus) Near Threatened Least Concern 

Sooty Shearwater  (Puffinus griseus) Near Threatened Near Threatened 

Northern Giant-Petrel (Macronectes halli) Near Threatened Least Concern 

Shy Albatross (Thalassarche cauta) Near Threatened Near Threatened 

*In the IUCN scheme Endangered is a more extinction-prone class than Vulnerable, and differences between Namibia and 

global classifications are the result of local population size, and the extent and duration of declines locally. 

1. May move to Critically Endangered if mortality from long-lining does not decrease. 
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The 30 km long shoreline between Walvis Bay and Swakopmund has the highest linear count of birds in 

southern Africa at ~450 birds/km with totals exceeding 13 000 shorebirds of 31 species, most of which are 

Palearctic migrants (Simmons et al. 1999; Molloy & Reinikainen 2003; 

http://www.ramsar.org/profile/profiles_namibia .htm).   

 

Individual 10 km sections, peak even higher at 770 birds/km.  Birds reported from the 30 km stretch of coast 

between Walvis Bay and Swakopmund include African Black Oystercatcher, Kelp Gull, Cape cormorant, 

Turnstone (Arenaria interpres), Curlew Sandpiper (Calidris ferruginea), Grey plover (Pluvialis squatarola), 

Swift Tern, Damara tern and Common Tern (Sterna hirundo) (Simmons et al. 1999). 

 

The coastline between Walvis Bay and Cape Cross also boasts three man-made guano platforms: “Bird Rock” 

north of Walvis Bay is 200 m offshore, whereas those north of Swakopmund and at Cape Cross have been 

erected in salt pans.  About 99% of the birds occurring on the platforms are Cape Cormorants, although 

White-breasted Cormorants, Crowned Cormorants and Great White Pelicans also breed on the platforms 

(http://www.namibweb.com/guano.htm;http://web.uct.ac.za/depts/stats/adu/walvisbayguanoplatform.h

tm ).  The Swakopmund platform has supported up to 700 000 Cape Cormorants in the past, and an average 

of 45 000 birds has been supported in recent years.  Breeding species on the platform include Damara Tern 

and Chestnut-banded Plover. 

5.9.2.14 Marine Mammals 

Marine mammals occurring off the central Benguela ecosystem include cetaceans (whales and dolphins) 

and seals.  The cetacean fauna of southern and central Namibia comprises between 22 and 33 species of 

whales and dolphins known (historic sightings or strandings) or likely (habitat projections based on known 

species parameters) to occur here (Table 5-8) (Findlay et al. 1992; Findlay 1996; Best 2007).  The diversity 

reflects both species recorded from the waters of Namibia (Williams et al. 1990; Rose & Payne 1991; Findlay 

et al. 1992; Griffin & Coetzee 2005) and species expected to be found in the region based on their 

distributions elsewhere along the southern African West coast (Best 2007; Elwen et al. 2011a).  The majority 

of the species occur in offshore waters and are unlikely to be sighted in Walvis Bay area and so will not be 

dealt with further here. 

 

The most abundant of the migratory mysticete (baleen) whales are the southern right whales (Figure 5-31, 

right) and humpback whales.  In the last decade, both species have been increasingly observed to remain 

on the west coast of South Africa well after the 'traditional' southern African whale season (June - 

November) into spring and summer (October - February) where they have been observed feeding in 

upwelling zones, especially off Saldanha and St Helena Bays in South Africa (Barendse et al. 2011; Mate et 

al. 2011).  Increasing numbers of summer records of both species in Namibia, suggest that animals may also 

be feeding in the southern half of the country near the Lüderitz upwelling cell (NDP unpubl. data) and may 

therefore occur in or pass through the Walvis Bay area.  Right whales have been recorded in Namibian 

waters in all months of the year (J-P Roux pers. comm.) but with numbers peaking in winter (June - August).  

A secondary peak in summer (November - January) also occurs, probably associated with animals feeding 

off the west coast of South Africa performing exploratory trips into southern Namibia (NDP unpubl. data).  

Notably, all available records have been very close to shore.  In recent years a number of the sheltered bays 

between Chameis Bay (27°56’S) and Conception Bay (23°55’S) have become popular calving sites for 

Southern Right whales (Roux et al. 2010). 
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The majority of humpback whales passing through the Benguela are migrating to breeding grounds off 

tropical west Africa, between Angola and the Gulf of Guinea (Rosenbaum et al. 2009; Barendse et al. 2010).  

Although migrating through the Benguela, there is no existing evidence of a clear 'corridor' and humpback 

whales appear to be spread out widely across the shelf and into deeper pelagic waters, especially during 

the southward migration (Barendse et al. 2010; Best & Allison 2010; Elwen et al. 2014).  Regular sightings 

of humpback whales in spring and summer months in Namibia, suggest that summer feeding is occurring in 

Namibian waters as well (or at least that animals foraging off West South Africa range up into southern 

Namibia).  Humpback whales are likely to be the most frequently encountered baleen whale in the Walvis 

Bay areas, ranging from the coast out beyond the shelf, with year round presence but numbers peaking in 

June – July (northern migration) and a smaller peak with the southern breeding migration around 

September – October but with regular encounters until February associated with subsequent feeding in the  

 

 

Benguela ecosystem. 

 

 

 

 

 

 

 

 

 

Figure 5-31: The endemic Heaviside’s Dolphin (Cephalorhynchus heavisidii) (left), and Southern Right 

whale (Eubalaena australis) (right)  

(Photo: De Beers Marine Namibia; www.divephotoguide.com; www.aad.gov.au.) 

 

Table 5-8: List of cetacean species known (from historic sightings or strandings) or likely (habitat 

projections based on known species parameters) to occur in Namibian shelf waters.  

 IUCN Conservation Status is based on the SA Red List Assessment (2014) (Child et al. 2016). 

Common Name Species IUCN 

Conservation 

Status 

Delphinids   

Dusky dolphin* Lagenorhynchus obscurus Data Deficient 

Heaviside’s dolphin* Cephalorhynchus heavisidii Least Concern 

Common bottlenose dolphin Tursiops truncatus Least Concern 

Common (short beaked) 

dolphin 

Delphinus delphis Least Concern 

Southern right whale dolphin Lissodelphis peronii Least Concern 

Pantropical spotted dolphin Stenella attenuata Least Concern 

Long-finned pilot whale* Globicephala melas Least Concern 

Killer whale Orcinus orca Data Deficient 
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Common Name Species IUCN 

Conservation 

Status 

Risso’s dolphin Grampus griseus Least Concern 

Sperm whales   

Dwarf sperm whale Kogia sima Data Deficient 

Baleen whales   

Antarctic Minke  Balaenoptera bonaerensis Least Concern 

Dwarf minke B. acutorostrata Least Concern 

Fin whale* B. physalus Endangered 

Sei whale B. borealis Endangered 

Bryde’s (inshore) B brydei (subspp) Vulnerable 

Bryde’s (offshore)* B. brydei Not assessed 

Pygmy right Caperea marginata Data Deficient 

Humpback* Megaptera novaeangliae Least Concern 

Humpback B2 population Megaptera novaeangliae Vulnerable 

Southern right Eubalaena australis Least Concern 

 

The Odontoceti (toothed whales) are a varied group of animals including the dolphins, porpoises, beaked 

whales and sperm whales.  Species occurring within Namibian waters display a diversity of features, for 

example their ranging patterns vary from extremely coastal and highly site specific to oceanic and wide 

ranging. 

 

Heaviside’s dolphins (Figure 5-31, left) are resident year-round and are relatively abundant in both the 

southern and northern Benguela ecosystem (Elwen et al. 2009a, 2009b).  Although there are no population 

estimates for Heaviside’s dolphins as a whole, the size of the population utilising Walvis Bay in 2009 was 

estimated at 505 (Elwen & Leeney 2011), and a degree of site fidelity of the species to Pelican Point was 

confirmed from images taken in 2008 and 2009.  Sightings of this species in Walvis Bay occur mostly at 

Pelican Point; the few sightings in other parts of the bay occur more commonly in summer (January to 

March), when sightings at Pelican Point decrease, suggesting that these animals have a different primary 

habitat during those months.  Although the range of the Heaviside’s dolphins off Namibia is unknown, aerial 

surveys have revealed that they utilises nearshore habitat to at least 200 m depth (Elwen et al. 2006; Best 

2007; Elwen et al. 2010) along much of the Namibian coastline including south of Walvis Bay, with a hotspot 

of abundance just south of Sandwich Harbour. 

 

The bottlenose dolphin (Tursiops truncatus) is found in the extreme nearshore region between Lüderitz and 

Cape Cross (Elwen et al. 2011b) (including the Sandwich Harbour lagoon), as well as offshore of the 200 m 

isobath along the Namibian coastline.  The population in 2008 was estimated at 77 individuals, with a 6-8% 

annual reduction in the number of animals identified in Walvis Bay since then (Elwen et al. 2011b), 

suggesting that the species is under pressure in at least part of its range.  Roughly twice as many individuals 

occur in Walvis Bay in winter than during the summer months.  A number of mother-calf pairs have been 
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observed in Walvis Bay between 2008 and 2011.  The reef north of Bird Island has been identified as an area 

used by these animals primarily for resting (Elwen & Leeney 2010; Elwen et al. 2011b), and has informally 

been designated as a ‘no-go’ zone for tour boats. 

 

Common bottlenose dolphins (Tursiops truncatus) are widely distributed in tropical and temperate waters 

throughout the world, but frequently occur in small (10s to low 100s) isolated coastal populations.  Within 

Nambian waters two populations of bottlenose dolphins occur; a small population inhabits the very near 

shore coastal waters (mostly <15 m deep) off the central Namibian coastline from approximately Lüderitz 

in the south to at least Cape Cross in the north, and is considered a conservation concern.  The population 

is thought to number less than 100 individuals (Elwen et al. 2011).  An offshore 'form' of common bottlenose 

dolphins occurs around the coast of southern Africa including Namibia and Angola (Best 2007) with sightings 

restricted to the continental shelf edge and deeper. 

 

Dusky dolphins (Lagenorhynchus obscurus) are boat friendly and will often approach boats to bowride.  This 

species is resident year round throughout the Benguela ecosystem in waters from the coast to at least 500 

m deep (Findlay et al. 1992).  Although no information is available on the size of the population, they are 

regularly encountered in near shore waters off South Africa and Lüderitz, with most records coming from 

beyond 5 nautical miles from the coast (Elwen et al. 2010; NDP unpubl. data).  The dusky dolphin is also an 

occasional visitor to Walvis Bay, where they may strand (e.g. Elwen et al. 2011). 

 

All whales and dolphins are given protection under the Namibian Law. 

5.9.2.15 Seals 

The Cape fur seal (Arctocephalus pusillus pusillus) (Figure 5-32) is the only species of seal resident along the 

west coast of Africa, occurring at numerous breeding and non-breeding sites on the mainland and on 

nearshore islands and reefs.  Vagrant records from four other species of seal more usually associated with 

the subantarctic environment have also been recorded: southern elephant seal (Mirounga leoninas), 

subantarctic fur seal (Arctocephalus tropicalis), crabeater (Lobodon carcinophagus) and leopard seals 

(Hydrurga leptonyx) (David 1989). 

 

Currently the largest breeding site in Namibia is at Cape Cross north of Walvis Bay where about 51,000 pups 

are born annually (MFMR unpubl. Data).  The colony supports an estimated 157,000 adults (Hampton 2003), 

with unpublished data from Marine and Coastal Management (South Africa) suggesting a number of 

187,000 (Mecenero et al. 2006).  A further colony of ~9,600 individuals exists on Hollamsbird Island south 

of Sandwich Harbour.  The colony at Pelican Point is primarily a haul-out site.  The mainland seal colonies 

present a focal point of carnivore and scavenger activity in the area, as jackals and hyena are drawn to this 

important food source. 
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Figure 5-32: Colony of Cape fur seals Arctocephalus pusillus pusillus 

 (Photo: Dirk Heinrich). 

 

The Cape fur seal population in the Benguela is regularly monitored by the South African and Namibian 

governments (e.g. Kirkman et al. 2012).  Surveys of the full species range done every three years providing 

data on seal pup production (which can be translated to adult population size), thereby allowing for the 

generation of high quality data on the population dynamics of this species.  The population is considered to 

be healthy and stable in size although there has been a northward shift in the distribution of the breeding 

population (Kirkman et al. 2012). 

 

Seals are highly mobile animals with a general foraging area covering the continental shelf up to 120 nautical 

miles (~220 km) offshore (Shaughnessy 1979), with bulls ranging further out to sea than females.  The timing 

of the annual breeding cycle is very regular occurring between November and January.  Breeding success is 

highly dependent on the local abundance of food, territorial bulls and lactating females being most 

vulnerable to local fluctuations as they feed in the vicinity of the colonies prior to and after the pupping 

season (Oosthuizen 1991). 

 

There is a controlled annual quota, determined by government policy, for the harvesting of Cape fur seals 

on the Namibian coastline.  The Total Allowable Catch (TAC) currently stands at 60,000 pups and 5,000 bulls, 

distributed among four licence holders.  The seals are exploited mainly for their pelts (pups), blubber and 

genitalia (bulls).  The pups are clubbed and the adults shot.  These harvesting practices have raised concern 

among environmental and animal welfare organisations (Molloy & Reinikainen 2003). 
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5.105.105.105.10 ARCHAEOLOGY BASELINEARCHAEOLOGY BASELINEARCHAEOLOGY BASELINEARCHAEOLOGY BASELINE    

5.10.1 Archaeological setting  

The western parts of Namibia are recognized as a globally important archaeological landscape, having 

abundant evidence of human settlement spanning the last one million years (Mitchell, 2002). Of particular 

interest and significance are archaeological sites dating to within the last 12 000 years, a period of marked 

climatic instability that brought many changes in human settlement and subsistence behaviour (Deacon & 

Lancaster, 1988). The archaeology of the Namib Desert is subtle and requires detailed analysis of evidence, 

including site position, layout and dating, as well as isotopic tracers which allow the reconstruction of 

human diet from skeletal remains. The evidence of settlement in the desert by hunter-gatherer and 

nomadic pastoral communities tends to be scattered and fragmentary, requiring investigation of large 

numbers of small, insubstantial sites. Field survey and analytical methods have therefore been developed 

in the last few decades of research in this area, to obtain the maximum yield of high precision data from 

the available archaeological sites. Each new field survey and investigation draws from and builds upon 

previous work, leading to an improved understanding of the regional archaeology (Kinahan, 2020). 

 

Although the area to be affected by the proposed development has not been archaeologically surveyed 

until now, its general location raises the possibility that it would contain some evidence of archaeological 

importance as well as the possibility of sensitive sites that might require the adoption of mitigation 

measures. The Namibian coastline has a number of well-preserved exposures showing the position and 

faunal associations of Pleistocene and Holocene raised beach levels (Corvinus, 1983). These exposures 

provide important evidence of changes in the configuration of the coastline under conditions of marine 

transgression/sea level change, as well as a sub-fossil record of changes in the littoral fauna in response to 

changes in sea surface temperature.  

 

More recently, the Swakopmund area was an important theatre of military activity during the 1915 Allied 

invasion of the then colony of German South West Africa, serving as the jumping-off point for the decisive 

inland advance of the forces under the command of General Louis Botha. This advance included the capture 

of the railway line to Karibib, by forces under the command of Col. Skinner (L’Ange, 1991). These forces 

established a line of heliograph signal posts along the railway line, guarded at intervals by strategically 

positioned Vickers heavy machine gun posts. Well preserved examples of World War I sites have been 

reported in the area immediately inland of Swakopmund and it is therefore likely that some traces of 

military activity would be found in the area of the proposed development. 

 

In addition, it should be borne in mind that the area to be affected by the proposed development lies on 

the margins of the proclaimed and informal settlement area surrounding Swakopmund. There are records 

from the colonial era of captives escaping German colonial concentration camps and attempting to cross 

the Namib on foot7 and it is very likely that some of these escapees died in the desert. In addition, it is not 

uncommon to find recent burials on the margins of modern townships in Namibia8. While recent burials are 

not considered to be archaeological, they are routinely documented and referred for a decision under the 

Burial Place Ordinance 27 of 1966. 

5.10.2 Observations 

The archaeological setting of the proposed HDF Energy development and the distribution of archaeological 

sites associated with the project area itself are shown in Figure 5-33.  
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Figure 5-33:  The archaeological setting of the proposed HDF Energy development north of 

Swakopmund 

 

The general characteristics of the sites are as follows: 

5.10.2.1 Site QRS 317/ 902 (-22.6135690 14.5191500) 

The shoreline adjacent to the proposed desalination facility has a well-preserved mid-Holocene beach level 

marked by a shallow but dense deposit of bivalve shells, probably Perna or Choromytilus (Figure 5-34). The 

position of the deposit horizon at approximately 2.5 m above present mean sea level indicates that it dates 

to the Holocene Optimum marine transgression between 8 000 and 6 000 years ago. Unlike similar-age 

deposits in sheltered bay environments elsewhere on the Namib coast this exposure does not seem to 

contain a range of shellfish species from that period. It may however have some potential for further 

research.  
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Figure 5-34: Site QRS 317/ 903 showing raised beach level overlying cobble beach 

 

5.10.2.2 Site QRS 317/ 903 (-22.6319360 14.5917690) 

This was an isolated find of a single left human femur. The bone had evidently lain exposed on the surface 

for an extended period as it appeared largely de-fatted and its surface was extensively colonized by desert 

lichens. From these indications it is likely that the bone is at least one hundred years old. Using the length 

of the femur at 440 mm it is possible to derive skeletal stature the measurements falls within the range for 

adult males (1.56 – 1.67 m, as opposed to 1.47 – 1.58 m for adult females) based on Namib Desert human 

skeletal specimens (Kinahan, 2013). 
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Figure 5-35:  Site QRS 317/903 left femur frontal and rear views 

5.10.2.3 Site QRS 317/ 905 -22.6299560 14.6124450  

The site contains the remains of earthworks for a World War I Vickers heavy machine gun post guarding the 

railway line. The earthworks occupy the crest of a low but prominent mound and consist of a circular ditch 

with an outer spoil-heap and with most of the earth piled within the earthworks to create an elevated 

platform. The gun emplacement is approximately 3.5 m in diameter and the outer ditch approximately 7m 

in diameter. No items such as discarded cartridge cases were found although a single corned beef tin of the 

general size issued to Allied soldiers was found on the site. The general layout of the site is shown in Figure 

5-34, together with a contemporary photograph of a Vickers gun with its crew in Figure 5-35. 

 

 

Figure 5-36: World War I Vickers machine gun position overlooking railway line outer ditch (solid red 

ellipse) and inner gun platform (dashed ellipse) 
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Figure 5-37: Contemporary photograph of Vickers machine gun position on elevated earth platform, 

Image Q2864 Imperial War Museum, London. 

 

5.10.2.4 Site QRS 317/ 906 -22.626632 14.57018  

The site comprises two recent Christian-style extended graves with headstones. The one headstone has a 

screw-top jar that may have contained flowers. It is likely that these are burials of people from the informal 

settlements on the northern edge of Swakopmund.  

 

The graves are shown in Figure 5-38. 
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Figure 5-38: Recent burials in extended Christian style, the headstone on the right with glass screw-

top jar. 

5.115.115.115.11 AIR QUALITYAIR QUALITYAIR QUALITYAIR QUALITY    

Within the southern African region, Namibia is the main source of mineral dust. Episodic dust storms 

associated with strong easterly winds, particularly during autumn and winter, give rise to mineral dust 

emissions from both natural as well as anthropogenic sources.  

 

The Erongo region, in the Western part of Namibia, falls within the west coast arid zone of southern Africa, 

characterized by low rainfall and extreme temperatures. A study conducted in the Erongo Region of Namibia 

in 2010, indicated PM10 concentrations to be elevated in the towns of Swakopmund and Walvis Bay, with 

windblown dust from natural and anthropogenic activities as the main contributors. Exposure to ionising 

radiation from the inhalation of windblown dust, as well as from radon progeny, were identified as 

potentially harmful to human health.  

 

Between 2016 and 2019, this study was updated and extended, with an ambient monitoring network 

established to measure particulate matter and radon concentrations at three locations (i.e. Walvis Bay, 

Swakopmund and close to the town of Arandis). In addition, the emissions inventory and dispersion model 

were updated, and the results validated against the ambient monitoring data (Liebenberg-Enslin et al., 

2020). 

 

Study findings were as follows (Liebenberg-Enslin et al., 2017; 2020).: 

• Elevated PM10 concentrations were recorded at all stations, except at Henties Bay.   

• Exceedences of PM10 health criteria were predicted for Swakopmond. 
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• PM2.5 concentrations, only measured at Swakopmund and Walvis Bay, reflected similar temporal 

variation as the daily PM10 concentration trends, but at levels well below the WHO guideline.  

• The highest PM10 concentrations were found to occur during east-wind conditions, with higher 

concentrations recorded at the coast than at inland locations.  

• At Walvis Bay and Swakopmund, high PM10 concentrations were also recorded during westerly and 

south-westerly wind conditions, when marine biogenic aerosols and sea salts are emitted due to 

wind friction on the sea surface. The contribution from sea salt was confirmed through chemical 

analyses, where the average sodium content in the PM10 was 6.1% at Swakopmund and 4.5% at 

Walvis Bay.  

• It was found that in addition to the westward transport of PM10 from inland sources during easterly 

wind events, higher coastal concentrations of PM10 can also develop as a result of north-easterly / 

south-westerly wind conversion lines and the cyclonic circulation enhancement associated with 

easterly wind induced coastal troughs and coastal lows. 

• Modelled results only accounted for anthropogenic sources, as windblown emissions from natural 

sources could not be modelled with any degree of certainty. Vehicle entrainment from roads (i.e. 

paved, unpaved and salt/treated surfaces), followed by mining and quarry operations, were found 

to be the main anthropogenic sources contributing to PM10 and PM2.5 emissions in the region.  

• Since modelled ambient concentrations from these sources were low, especially at the coastal 

receptors, it was established that natural sources are significant contributors to ambient PM 

concentrations.  

• The radiation-related public exposure doses due to the inhalation of radon, radon progeny and 

radioactive dust were quantified using real-time empirical results for ambient atmospheric radon 

concentrations, and radionuclide concentrations from select PM10 samples. The contributions of 

both radon and ambient radioactive dust to the public exposure dose in the Erongo Region were 

found to be well-below the world-wide average doses suggested by UNSCEAR and other 

international bodies. 
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Figure 5-39: Typical atmospheric flow characteristics during east wind conditions in Namibia. 

As berg-winds descends towards the coast, Mean Sea Level Pressures (MSLPs) drops to form either low 

pressure troughs or cut-off lows along the coastline. Because of the Coriolis force, such lows are associated 

with cyclonic (clockwise) circulation forcing. (Liebenberg-Enslin et al., 2017) 

5.125.125.125.12 NONONONOISE BASELINEISE BASELINEISE BASELINEISE BASELINE    

The South African National Standard (SANS) 10103:2008 define noise limits for several district types (See 

Table 5-9 for overview). 

Table 5-9:  South African National Standard SANS 10103: 2008 

Equivalent Continuous rating level LReq.T for ambient noise dBA 

 Outdoors Indoors, with open 

windows 

Type of district  Day-

night  

Daytime  Night-

time  

Day-

night  

Daytime  Night-

time  

a) Rural districts.  45 45 35 35 35 25 

b) Suburban districts with little road 

traffic.  
50 50 40 40 40 30 

c) Urban districts.  55 55 45 45 45 35 



HDF Energy (Namibia) (Pty) Ltd  SLR Project No:  7NA.08030.00001 

 April 2022 
 

 

 

 

 Page 127  

 HDF Energy Renewstable® Swakopmund Project | Environmental Impact Assessment | 

Environmental Scoping Report 

2022-05-11 TW reviewed HDF Energy Renewstable 

Swakopmund Draft SR MASTER 

Equivalent Continuous rating level LReq.T for ambient noise dBA 

d) Urban districts with some 

workshops, with business premises 

and with main roads.  

60 60 50 50 50 40 

e) Central business district  65 65 55 55 55 45 

f) Industrial districts  70 70 60 60 60 50 

 

The expected ambient noise profile characterising the extent of the project are: 

• Solar PV and hydrogen plant: Suburban districts with little road traffic. 

• Pipeline routing: Urban districts / Suburban districts with little road traffic 

• Desalination plant: Rural Districts. 

 

The key source of ambient noise impacts would be the operation of the local road network, the existing 

railway line (operational frequency is unknown) and commercial, industrial (quarry, landfill and recycling 

facility) and domestic activities taking place in the residential areas. 

 

The relevant expected ambient noise levels for these areas are highlighted in bold text in Table 5-9. 

5.135.135.135.13         SOCIOSOCIOSOCIOSOCIO----ECONOMIC BASELINEECONOMIC BASELINEECONOMIC BASELINEECONOMIC BASELINE        

Where data is available, the narrative is directly focused on Swakopmund. However, in some sections, only 

data on the Erongo Region or at national level is available and relevant. 

5.13.1 Population Profile 

Swakopmund is in the Erongo Region of Namibia and is the second largest town on Namibia’s coast, with a 

population of 44 725 in 2011, compared to Walvis Bay, which recorded approximately 62 000 in the same 

census (NSA, 2014).  Swakopmund is Namibia’s main coastal tourism resort while Walvis Bay, which is 30 

km to the south, is Namibia’s main industrial harbour town with an efficient international port, a growing 

logistics hub for other Southern African Development Community (SADC) countries and base to a large 

fishing industry.  

 

The Erongo Region has a relatively young population, with a median age of 26 years, and over 68% of the 

urban population are people of working age (between 15 and 59 years) (NSA, 2014). The most common 

home languages spoken in the region are Oshiwambo languages, spoken by 38.8% of the population. 

Afrikaans is spoken as a home language by 20.4% of the population, Nama/Damara by 18.8%, English by 

5.3% and German by 2.8% (NSA, 2014). 
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Figure 5-40: Main home language spoken in the Erongo Region 

Source: Erongo 2011 Census Regional Profile 

 

Swakopmund attracts jobseekers and residents from all over Namibia.  In 2011, it recorded the region’s 

highest population growth rate at 5.3% and assuming this growth rate remains, projections indicate that 

the population would stand at 66 059 in 2020 and would reach 89 763 by 2030 (SPC Draft, 2021). Such 

growth rate levels are likely to present infrastructural, housing, management and administration challenges 

for Swakopmund in the future. 

 

In 2011, there were slightly more males than females in Swakopmund (23 703 males to 21 022 females) and 

only 32% of households were headed by females (NSA, 2014). It is probable that female headed households 

would follow the national pattern of having approximately 40% lower income and consumption levels than 

male headed households (NSA, 2017). 

5.13.2 Indigenous Peoples 

Namibia is signatory to the United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) 2007. 

The Constitution of Namibia emphasises equality and freedom from discrimination on the grounds of sex, 

race, colour, ethnic origin, religion, creed or social or economic status (Article 10).  

 

“While most people in Namibia can be characterized in a strict sense as indigenous to the area, the San, 

Himba, Ovatue, Ovatjimba, and Ovazemba are recognized by the Government as particularly marginalized 

groups ……”. The conditions of these groups, especially relative to other segments of the population of 

Namibia, can be identified as similar to those of groups identified as indigenous worldwide.” (Anaya, 2013).   

 

A group of Himba women and children were living in Swakopmund, proudly posing for tourists in their 

traditional attire. The 2011 census identified 37 San-speaking households living in urban areas in the whole 

of the Erongo Region but did not differentiate within Otjiherero-speaking peoples. Should any indigenous 

peoples be living in Swakopmund, their households should be known to local level political structures, such 

as local councillors, as they are entitled to food aid distributed by government. 
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5.13.3 Housing 

At the time of the latest census in 2011, 36% of the Swakopmund population resided in improvised housing 

(informal housing/shacks), which constituted 42% of the constituency’s housing (NSA, 2014). The other 

housing types available were detached (32%), semi-detached (10.9%) and apartments/flats (10.7%).  More 

than half the households rented their accommodation which was considerably higher than the national 

average of 29% of urban households (NSA, 2014b) and (NSA, 2013).  This is partly due to not enough decent 

affordable accommodation in the low to middle income but also because many people do not want to invest 

in housing in Swakopmund, but rather in the place they regard as home.  These housing figures highlight 

the need to explore more housing typologies and to close the gap between the urban poor and middle-high 

income groups (SPC Draft, 2021). 

 

Despite the number of households living in informal shacks, over 80% of Swakopmund’s households relied 

on electricity for cooking and 83% on electricity for lighting in 2011 (NSA, 2014b). These are much higher 

than the national averages of 37% and 48% respectively in 2015/16 (NSA, 2017). High connectivity is more 

common in urban localities and there is no freely available firewood to harvest around Swakopmund. 

 

In 2011, over 86% of households in Swakopmund had access to piped water directly into their plots or 

houses while a further 13% could access piped potable water at public standpipes. About 84% of households 

in Swakopmund had access to a flush toilet, which significantly exceeds the national average of 45% (NSA, 

2014b). 

 

In 2011, only 12% of Swakopmund households had access to internet at home which exacerbated the social 

divide when schools were closed during the COVID-19 pandemic, which thwart the emerging concept of 

smart cities (SPC Draft, 2021). 

5.13.4 Incomes 

In the Erongo Region, the main source of income for most households (67,5%) comes from salaries and 

wages, followed by non-farming business activities (12.6%), pensions (7.6%) and cash remittances (3.7%) 

(NSA, 2019b). 

 

It is generally accepted that consumption spending by households is closely related to their disposable 

personal income.  At the per capita level, the Erongo Region ranked second behind Khomas with an annual 

per capita consumption of N$42 752 and N$58 807 respectively, both far above the national average of 

N$28 434 (NSA, 2017).  Household income is predominantly spent on housing (38.6%), followed by food at 

(23.1%), which is the lowest proportion nationally (NSA, 2017). Poorer households tend to spend higher 

proportions of their income on food and basic subsistence, indicating that households in the Erongo Region 

tend to be in a less precarious position. 

5.13.5 Poverty and livelihoods 

The Erongo Region ranks amongst the least impoverished regions in Namibia, with a poverty rate below 9% 

and a severe poverty rate of below 2.2% in 2016, as compared to the respective national rates of 17.4% and 

10.7% (NSA, 2017).  Low levels of poverty are also reflected by the region having one of the lowest levels of 

stunting (caused by child malnutrition), decreasing from approximately 22% in 2006 to 15% in 2013 (NSA, 

2019). 

 



HDF Energy (Namibia) (Pty) Ltd  SLR Project No:  7NA.08030.00001 

 April 2022 
 

 

 

 

 Page 130  

 HDF Energy Renewstable® Swakopmund Project | Environmental Impact Assessment | 

Environmental Scoping Report 

2022-05-11 TW reviewed HDF Energy Renewstable 

Swakopmund Draft SR MASTER 

Swakopmund ranked the 7th least deprived constituency out of the 107 in the country because of its 

residents’ easy access to health, education, and employment (NPC, 2015). Although poverty levels were 

decreasing, it is still pervasive, and the project should aim to make a positive contribution to improving 

livelihoods whenever possible. 

 

The Erongo Region coastal towns rely heavily on tourism and the COVD-19 pandemic stopped tourism 

overnight in March 2020 and it has been slow to recover, two years later.  Many businesses, employees and 

their families suffered losses in income, jobs and livelihoods.  Prior to COVID-19, about 447 000 Namibians 

were living under the international poverty line of US$1.90 per day and this is predicted to rise to more than 

560 000 with the drop in Gross Domestic Product (GDP).  Namibia’s Human Development Index has been 

revised downward from 0.645 to 0.417, with income, education and health contributing 53.6%, 25% and 

22% to the loss, respectively (UNS, 2020). The World Bank estimates that the number of poor people in 

Namibia, living on the upper middle-income poverty line of USD 5.5 (NS84)/person/day, has reached a 

record high of 1.6 million. 

5.13.6 Employment and Unemployment 

In the Erongo Region, the labour force stood at 112 800 in 2018, with a labour force participation rate of 

81% (86% among males and 75% among females) which is the highest of all the regions, compared to the 

national average of 71% (NSA, 2019b).  However, 41% of those employed were in informal employment – 

such as working in private households or in agriculture and fishing – and had no social protections such as 

a pension scheme, medical aid, or social security (NSA, 2019b). 

 

Conversely, the Erongo Region recorded the second lowest regional unemployment rates at 30%, with 

women only slightly more likely to be unemployed than men: 31% of women were unemployed, compared 

to 29% of men in the region (NSA, 2019b).  Youth unemployment however, amongst people aged 15-34 

years, was 37% in the region, and fairly equally affecting young men and women (NSA, 2019b).   

5.13.7 Literacy and Education 

There are currently 15 schools in Swakopmund; four (4) private schools and eleven (11) government schools 

which accommodate over 11,000 learners (SPC Draft, 2021).  

 

Between 2015 and 2019 there was a steady growth in the number of learners, teachers and classrooms in 

the region (MoEAC, 2020), with fairly consistent learner to teacher ratios and average number of learners 

per classroom. However, the Ministry of Education’s learner population projections for Swakopmund 

illustrate that if population growth and school infrastructure remain on the current trajectory, a new school 

needs to be built every year, ideally situated in any new township created (SPC Draft, 2021). 

The literacy rate in Swakopmund in 2011 was almost 99% (NSA, 2014b).  Despite promising literacy levels, 

educational attainment remained low among the adult population in the region in 2011. Although the 

Erongo Region has fewer people leaving school without completing primary education (18.7% in Erongo 

versus 31.8% nationally), only about 30% of the regional population had completed secondary education 

compared to 42.3% nationally (NSA, 2014) and (NSA, 2013). Although school enrolment in the region in 

2019 exceeded 80% for learners aged 7 to 16 years, it declined sharply thereafter (down to 54.5% for 

learners aged 18 years), largely due to the failure of students to score sufficient points to proceed to senior 

secondary level.  In general, the tail-off in retention, compounded by low levels of academic achievement 

among learners who do write end of school examinations, raises concerns about education levels of the 

current labour pool in the region and nationally. 
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5.13.8 Vocational training 

According to the National Training Authority (NTA), Namibia has 85 approved training providers, with the 

majority located in Khomas (36) and Erongo (14) Regions. The only training provider registered with the 

NTA in Swakopmund is the Namibia Institute of Welding (NTA, 2022).   

 

The Namibian Institute of Mining and Technology (NIMT) is reputed to be the best vocational training centre 

in the country. It has four campuses, two of which are in Arandis, 60 km East of Swakopmund. In 2020, the 

Arandis campuses provided training to 550 trainees in petrol and diesel mechanics, fitting and turning, 

general electrical, instrumentation, air-conditioning and refrigeration, boiler making and welding, carpentry 

and joinery, plumbing and sheet metal work, and clothing production (NIMT, 2020).  However, for admission 

to these courses, applicants require Grade 11 completion certificates or an equivalent qualification – which 

excludes a large portion of potential vocational seekers.  

 

Swakopmund also has a Community Skills Development Centre (COSDEC) which offers Level 1 and 2 in the 

following trades: Bricklaying & Plastering, Clothing Design & Production, Hospitality and Tourism (to Level 

3), Joinery & Cabinet Making, Business Services (Office Administration & Computing), Plumbing & Pipefitting 

and Welding & Fabrication. It also offers short 1 week to 3 months courses in ICT and Office Administration. 

 

With over 42 000 school leavers who completed Grade 10 – 12 nationally in 2018 (MoEAC, 2020), demand 

for vocational training placements far outstrips supply.  In addition, Namibia’s vocational education and 

training system is not adequately geared towards the needs of the labour market (GIZ, 2021). It does not 

constitute a comprehensive and consistent network of providers/trainers but it remains fragmented and 

has poor linkages with basic education, higher education and between its own components (UNESCO, 

2016).   

5.13.9 Health 

5.13.9.1 Health system, infrastructure and staffing 

According to the MoHSS Master Facility List, there are 3 government clinics, in Tamariskia, Mondesa and 

the DRC suburbs of Swakopmund and the government-run Swakopmund District Hospital. In addition, there 

are several private clinics and medical centres, the Mediclinic Hospital and Spescare Swakopmund Sub-

acute hospital. 

 

Namibia’s government health care system operates on a four-tiered structure consisting of primary health 

care sites (clinics and health care centres), district hospitals, intermediate hospitals and a referral hospital 

(Windhoek Central). Clinics are staffed by nurses and pharmacy technicians or assistants, whereas health 

care centres and hospitals are also staffed by doctors (Christians, 2020).  If a patient’s medical needs exceed 

the scope of a given facility, they will be referred up though the hierarchy of care. 

Affordability is a key barrier in terms of accessing healthcare. The private sector is sizeable and absorbs 

roughly 72% of the doctors and just under 50% of registered nurses (Christians, 2020). This means the lack 

of required staffing in public facilities is particularly problematic as the public health care system serves 

approximately 85% of the Namibian population (Commonwealth Network, 2021). Additionally, only around 

18% of the population is covered by medical aid funds (Christians, 2020). This shows the effect the nation’s 

income disparity has in terms of access to affordable health care. 
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5.13.9.2 Health Indicators 

Accessing government health data for Swakopmund is difficult to obtain so mostly national data is provided 

in this section. Despite the pressures on the health system described above, Namibia has improved the 

health status of its citizens in recent years, with multiple health indicators showing positive trends (NSA, 

2019). 

 

Nationally, life expectancy at birth decreased from 61.6 in 1990 to 52.2 in 2000 (due to HIV/AIDS) but has 

since improved to 64 in 2019.  Life expectancy is significantly higher for women (67 years) than men (61 

years).  

 

HIV and AIDS continues to be a public health concern throughout Namibia, and the country still has amongst 

the highest HIV prevalence rates in the world despite making considerable progress in its effort to reduce 

new HIV infections.  In 2020, there were an estimated 210,000 people living with HIV in Namibia (UNAIDS, 

2022).  HIV prevalence among pregnant women in Swakopmund were comparable to the national average, 

at 18.6% (MoHSS, 2016). Although HIV prevalence remains high, the rate of new infections is slowing, and 

it is possible to achieve zero new infections in the country by 2030 (NSA, 2019). This is largely due to 

widespread access to antiretroviral treatment which reached a coverage of 90% in 2021 - as compared to 

only 42% in 2010 (UNAIDS, 2022). 

 

Cumulative deaths caused by COVID-19 reached 4,000 by the end of February 2022. Other communicable 

diseases also cause significant deaths, though non-communicable diseases are becoming more prevalent. 

This can be seen in Figure 2 2 which shows the top 10 causes of death in Namibia in 2019, and how they 

have changed since 2009: 

 

 

Figure 5-41: TOP 10 CAUSES OF DEATH IN NAMIBIA, 2009 - 2019 

Source: Institute for Health Metrics and Evaluation, Namibia profile [http://www.healthdata.org/Namibia] 

COPD – Chronic Obstructive Pulmonary Disease 

 

Namibia’s epidemiological transition from communicable diseases to non-communicable diseases will likely 

place an increasing burden on the health care system in the future (Christians, 2020). 
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5.145.145.145.14 ECONOMIC OVERVIEWECONOMIC OVERVIEWECONOMIC OVERVIEWECONOMIC OVERVIEW    

Namibia’s rich mineral base and small population of 2.5 million gives it a World Bank classification of an 

upper-middle-income country, yet Namibia’s level of income inequality is among the highest in the world, 

with a Gini coefficient of 0.593 (NSA, 2019). 

 

Political stability and social policies since Independence in 1990 have reduced poverty. It has abundant sun, 

potential for desalinated water from its coastal waters, some remaining fish stocks, widespread livestock 

production, an increasingly urban population and high school attendance of both girls and boys up to Grade 

11.  

 

Tertiary industries have always been the most significant contributor to Namibia’s GDP in recent years, 

contributing 58%, in 2019.  These industries include the public sector, retail and wholesale, transport and 

services sectors. Secondary industries contributed 18% to GDP and include manufacturing such as meat and 

other food processing, beverages, mineral processing, electricity generation and construction.  The primary 

industries contributed 16% to GDP (NPC, 2020). 

 

Namibia faces big constraints imposed by an arid climate, a huge country with low population numbers, and 

legacies of apartheid and colonialism.  It remains one of the most unequal populations in the world with 

widespread rural and urban poverty, low educational attainment, few technical skills, a major housing back-

log and deepening unemployment.  Thirty years after Independence from South African rule, the governing 

political party, SWAPO, is under more pressure than ever before to improve the lives of Namibians. 

Although the economy grew between 2010 and 2015 by an average of 5.3% per annum, it has not come out 

of recession since 2016.  The COVID-19 pandemic has negatively impacted commodity export markets, 

tourism and local consumption patterns and service industries and these resulted in a further 8.5% 

contraction of the economy in 2020.4  The IPPR, a Namibian NGO think-tank, summed up the economic 

situation in July 2020 as: 

“Levels of private investment and Foreign Direct Investment, upon which future growth depends, 

had sunk back to levels not seen since before the Global Financial Crisis. Levels of public 

investment had also started to decline as the splurge in public spending since 2009 aimed at 

countering the global downturn petered out while levels of public borrowing reached their limits. 

Long-standing characteristics, such as poor or non-existent formal employment growth, limited 

export diversification, the bloated size of the public sector, the generally poor performance of 

Public Enterprises, and wasteful public spending were all visible. Corruption and mismanagement 

were widespread as demonstrated most starkly by the Fishrot scandal which had arisen from the 

secretive way in which one of Namibia’s key economic sectors had been managed over many 

years” (IPPR, 2020). 

______________________ 
3 The Gini coefficient can take any values between 0 to 1 (or 0% to 100%). A coefficient of zero indicates a perfectly equal 

distribution of income or wealth within a population. The data shows that the coefficient generally ranges from 0.24 to 0.63. 

4 https://www.worldbank.org/en/country/namibia/overview#1 


