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This is the final draft of the Trekkopje Desalination Project 
Environmental Impact Assessment (EIA) Report. 

The fist draft was circulated for public review, and was also 
reviewed independently by Dr Peter Tarr of the Southern African 
Institute for Environmental Assessment (SAIEA). This final draft 
takes into account the issues submitted by the public, either 
through the public meetings and/or in writing, and comments by 
the independent reviewer. Where comments could not be 
accommodated, this is highlighted and the reasons stated. The 
marine biology study was not complete at the time of the first 
draft - the results of the completed specialist study are now 
included. 

This report is the result of an independent process of assessment 
conducted by Turgis Consulting. 



 

Glossary and List of Abbreviations 

 

TERM DESCRIPTION 

Algal blooms An abundant growth of phytoplankton, typically triggered by 
sudden favourable environmental conditions e.g. excess nutrients. 

Biofouling The undesirable accumulation of micro-organisms, plants, algae, 
and animals on submerged structures 

Carbon footprint A measure of the amount of carbon dioxide or CO2 emitted through 
the combustion of fossil fuels for the project, either directly or 
indirectly 

CBD Convention on Biological Diversity 

CBNRM Community Based Natural Resource Management 

Commissioning Performing the necessary adjustments, tests and inspection to 
ensure plant is in full working order to specified requirements 

Corrosive A substance capable of dissolving or breaking down other 
substances (especially metals) or causing skin burns. A corrosive 
has a pH level below 2 or above 12.5 

Desalination The process of removing salts and other minerals from seawater 

DWAF Department of Water Affairs and Forestry 

Ecotourism Nature-based tourism which is ecologically sustainable 

EIA Environmental Impact Assessment 

EMA Environmental Management Assessment Bill 

EMP Environmental Management Plan 

Endemic In biology and ecology, unique to its own place or region 

Endemism Describes species that are native to a particular geographic area 

ENSO El Nino Southern Oscillation 

ERC Erongo Regional Council 

EIA Environmental Impact Assessment 

ESMP Environmental and Social Management Programme 

Gini coefficient Quantitative measure of income inequality ranging from 0 to 1. The 
higher the coefficient, the higher the inequality of the income 
distribution 

Global Compact A United Nations-sponsored platform for encouraging and 
promoting good corporate practices and learning experiences in the 
areas of human rights, labour and the environment 

GRN Government of the Republic of Namibia 

GRP Glass fibre reinforced 

HDPE High density poly-ethylene 

Human development 
index (HDI) 

A United Nations comparative measure of life expectancy, literacy, 
education, and standard of living 

Human poverty 
index (HPI) 

An indication of the standard of living in a country, developed by 
the United Nations, composed of indicators relating to life 
expectancy, malnutrition in children under five, literacy, and access 
to health services 

I&APs Interested and Affected Parties 

ICZMC Integrated Coastal Zone Management Committee 



 

 

TERM DESCRIPTION 

IFC International Finance Corporation 

ILO International Labour Organisation 

KOP Key Observation Points 

MAT Mean Annual Temperature 

MAWF Ministry of Agriculture, Water Affairs and Forestry 

MDG Millennium Development Goals 

MET Ministry of Environment and Tourism 

MHSS Ministry of Health and Social Services 

MME Ministry of Mines and Energy 

MTI Ministry of Trade and Industry 

MWTC Ministry of Works, Transport and Communication 

NACOMA Namibian Coast Conservation and Management project 

NACOWP Namibian Coastal Management White Paper 

NAMPORT Namibian Port Authority 

NAMPOWER Namibia Power 

NBRI National Botanical Research Institute 

NDP National Development Plan 

OECD Organisation for Economic Development and Co-operation (Paris) 

Pelton wheels The pelton wheel turbine is a tangential flow impulse turbine 

PID Public information document 

PM10 Inhalable particulates with an aerodynamic diameter ≤10 microns 

PPE Personal protective equipment 

RDP Regional Development Plan 

Reverse osmosis A filtration process that removes dissolved salts and metallic ions 
from water by forcing it through a semipermeable membrane 

SIA Social Impact Assessment 

SME Small-medium enterprises 

SMP Social Management Plan 

Stakeholder One who has a stake or interest in the outcome of the project. Also 
one who is affected by the project 

Sustainable 
development 

Development that ensures that the use of resources and the 
environment today does not restrict their use by future generations 

SWRO Sea Water Reverse Osmosis 

TB Tuberculosis 

TDS Total dissolved solids 

TSP Total Suspended Particulates 

UF Ultrafiltration 

Uranium The heaviest naturally occurring element. It is metallic and slightly 
radioactive 

VRM Visual Resources Management 

WHO World Health Organisation 
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EXECUTIVE SUMMARY 

The Trekkopje Uranium Project is a low-grade, shallow uranium deposit that is to be 
mined by open cast methods.  The project is being developed by UraMin Namibia (Pty) 
Ltd., and is situated in the hyper-arid Namib Desert in the Erongo Region of Namibia.   

The Trekkopje mine will require 20Mm3 of water per year, and various options were 
explored to provide this, including groundwater and surface water resources, as well as 
desalination. There are insufficient surface water or groundwater resources in the Erongo 
Region to provide the required volume, and thus desalination was determined to be the 
optimal solution for water provision to the project. This Environmental Impact 
Assessment (EIA) for the desalination project has been undertaken as required under the 
Water Resources Management Act 24 of 2004 and the Environmental Assessment Policy 
of Namibia. This final draft of the EIA report includes where pertinent, responses to the 
comments received on the first draft, released in November 2007. 

1 ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS  

The project is located in Namibia, which is located on the west coast of Africa. The 
Trekkopje mine itself is located 65km NE of Swakopmund, with the desalination plant 
proposed for a site 3.5 km north of Wlotzkasbaken, approximately 30 km north of 
Swakopmund (see Figure 1). In response to concerns raised during the public 
consultation period regarding the initial routing of the permanent water supply pipeleine 
in relation to the regenerating lichen fields, the first 8 km of the pipeline has been moved 
south, as recommended by Professor Norbert Juergens. Prof. Juergens is a global lichen 
expert, and has provided written input to the EIA process.  

  

 Figure 1: Regional Setting of the Desalination Plant near Wlotzkasbaken 
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1.1 Environmental Baseline Conditions 

1.1.1 Climate 

The Central Namib consists of a flat, gently sloping plain with few topographic features.  
Because of this, the steady gradients affect rainfall, fog, humidity, temperature, and wind 
patterns developing between the coast and the interior.  There are no pronounced 
seasons in the Namib and average temperature and humidity do not vary significantly 
through the year.  The annual mean rainfall along the coast between Swakopmund and 
Henties Bay is less than 15 mm per annum. Fog, a more reliable and predictable 
occurrence in the western Namib than rainfall, occurs approximately 150 days of the year 
and extends over 100 km inland from the coast.  The coastal fog provides life-supporting 
moisture to a high diversity of fauna and flora in this arid environment.    

Potential evaporation increases steadily from the coast inland and exceeds precipitation 
by 10-60 times.  At the coast, wind speeds average approximately 3m.s-1; “berg” wind 
conditions from the east can raise the temperature (which averages 15oC) to over 30oC.  
The average wind direction is from the south west (from the coast inland). 

1.1.2 Marine Environment 

Biogeographically the central Namibian coastline falls into the warm-temperate Namib 
Province which extends northwards from Lüderitz into southern Angola.  The coastal, 
wind-induced upwelling characterising the Namibian coastline is the principle physical 
process which shapes the marine ecology of the central Benguela region.  
 
Waves move predominantly in a SSW direction, with wave heights in the range of 1.5 m 
to 2.5 m occurring most frequently, a mean wave height of 2.14 m and mean wave 
periods in the range of 8 s to 13 s. Storms occur frequently with significant wave heights 
over 3 m occurring 10% of the time. Current velocities in continental shelf areas of the 
Benguela region are generally 10 – 30 cm.s-1. Currents in the nearshore environment 
along the coastline of the study area have not been well studied, but surface currents in 
the area appear to be quite variable, with flows primarily <30 cm.s-1 and an average 
velocity of 14 cm.s-1.  
  
Seawater temperatures vary between 10°C and 23°C, averaging 14.9°C. During the non-
upwelling season in summer, daily seawater temperature fluctuations of several degrees 
are common along the nearshore coast. The characteristic upwelling and the consequent 
high nutrient supply to surface waters leads to high biological production and large fish 
stocks.   
 
Salinity in the South Atlantic Central Water (SACW) ranges between 34.5‰ to 35.5‰. 
SACW itself has depressed oxygen concentrations (~80% saturation value), but lower 
oxygen concentrations (<40% saturation) frequently occur. Concentrations of nutrients in 
the system are generally high, including phytoplankton and zooplankton, although this 
varies with upwelling. 
 
Turbidity (Total Suspended Particulate Matter (TSPM)) is typically divided into Particulate 
Organic Matter (POM) and Particulate Inorganic Matter (PIM) and varies both spatially 
and temporally, typically ranging from a few mg.ℓ-1 to several tens of mg.ℓ-1. Harmful algal 
blooms, low oxygen events and sulphur eruptions occur periodically in the Benguela 
system, with potentially catastrophic effects on the ecology of the system. 
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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. 
 

1.1.3 Air Quality 

Due to the limited urbanisation and development along the Namibian coastline, air quality 
is generally good. The area of the desalination plant has been significantly disturbed by 
borrow-pit activities and off-road driving; hence the surface salt crust has been severely 
compromised. The marine pipeline route is through a heavily disturbed area.  The 
disturbance has primarily been off-road driving between the C34 coastal road and the 
beach, as well as extensive driving on the beach itself. The surface salt crust between the 
road and beach is all but destroyed.    

For the first 8 km, the permanent water supply pipeline route runs south of the quarry 
road that has been in use for 10 – 20 years, and then runs approximately parallel to the 
road. The dust levels are fairly high, due to the regular use of the road by large material-
and product-delivery vehicles to and from the quarry. Some off-road driving is evident 
along the route, which has compromised the integrity of the salt crust. 

1.1.4 Geology 

The site is covered by surficial deposits of the Namib group at the water intake structure 
and underlain by Gneissitic/Schist rock of the Swakop group and Damara sequence. The 
schist ranges from a low grade to medium grade biotite schist, more common in the north 
east, to medium grade to high grade cordierite schist and others, grading into gneiss at 
places, which predominate in the south of the central zone. 

The excavatable residual gneiss is underlain by gneiss rock. The gneiss rock is described 
as slightly weathered, soft rock, course grained, metamorphic, gneiss. 

Along the permanent water supply pipeline route, the landscape is dominated by the 
typical morphology of a vast peneplain where Cenozoic sediments of the Namib Desert 
form a thin cover to the Proterozoic rocks.  The peneplain is dissected by numerous dry 
riverbeds, draining towards the coast.  Calcrete capping the Namib sediments can be 
observed in incisions made by the small rivers draining into the Swakop River valley. 
Calcrete is a hard surface limestone, common in warm, arid and semi-arid regions, where 
it builds up by solution and re-deposition of lime by meteoric waters. 

Close to the Trekkopje tenement, dolerite ridges cut through the desert plain. Nearer the 
coast they increase in abundance. 

1.1.5 Topography 

The relief at the coast is very gentle, and the land slopes gradually upwards towards the 
east. No extreme relief occurs anywhere in the region of the proposed development, 
although dolerite ridges along the pipeline route do provide positive relief. Examples of 
the typical topography of the desalination plant site are provided in Figure 2, with typical 
topography of the permanent water supply pipeline and powerline route in Figure 3. 
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Figure 2: Topography Visible from the Proposed Desalination Site 

1.1.6 Soils 

Namibia is dominated by sandy, poor and fragile soils that are easily degraded. Soil 
conservation and the prevention of land degradation are critical in Namibia, where 
binding vegetation is sparse in the desert and coastal regions. 

The seaside part of the site is covered with very loose sea sand 2–3m thick. The sea sand 
stretches for approximately 200m inland from the water intake structure. The sea sand is 
typically described as moist to wet, light yellowish brown, very loose, medium to fine 
sand. The soils have a low potential swell. 
 
Along the pipeline and powerline route are predominantly mineral soils (classified as 
aridisols). The formation of true soils with well-defined profiles is absent because of the 
low moisture status of the region. In the study area, soils are composed of raw minerals, 
are sandy and sometimes calcareous or with calcareous crusts, composed of particles in a 
wide range of sizes.  Such aridisols have a very poor concentration of organic matter (e.g. 
decomposed material, humus).  Salt crusts are common on soils close to the ocean, and 
soils are brackish as far as the inland limit of coastal fog. These soil crusts are widespread 
and are generally either gypsum crusts (gypcrete) near the coast, or calcium carbonate 
crusts (calcrete). 
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Figure 3: Typical Topographic Profile of the Permanent Water Supply Pipeline 
and Related Powerline 

   

1.1.7 Surface and Groundwater 

Namibia is a hyper-arid country. Regionally, growing demand for water, resulting from 
population growth, economic development and urbanization, is placing increasing 
pressure on existing water sources. Swakopmund, Uis, Arandis, Rössing Mine, Langer 
Heinrich Uranium and the Trekkopje site lie outside the Omaruru River Catchment, but 
are nonetheless considered to be part of the basin, as the Omdel water scheme and dam 
in the lower catchment currently supplies, or will supply them with water.  Existing water 
resources, along with the aging infrastructure, are insufficient to supply the growing 
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water demand much beyond 2012, and Namwater is in the process of a major 
infrastructure upgrade. 

At the desalination site, near to the sea, the water table was observed at 1.5m. No other 
fresh groundwater is evident. The site of the desalination plant does not include any 
distinct river courses. A fluvial wash is evident on the site, which will be active only during 
rainfall events.  The mine water supply pipeline and powerlines will traverse numerous 
shallow ephemeral water courses.   

1.1.8 Fauna and Flora 

The biodiversity of the Namibian coastline, specifically the Erongo and Kunene regions, is 
recognised to be of global significance with unique landscapes, fauna and flora.  Although 
the proposed site of the desalination plant is highly disturbed (being an abandoned 
borrow pit), a 185 km2 fruticose and foliose lichen field is located to the NE of the site, 
which is the best expression of these lichens along the coast. The desalination plant, and 
the pipeline and powerline fall within the West Coast Recreational Area (WCRA). South of 
Wlotzkasbaken is an important breeding area for Damara Terns.  

Along the pipeline route, Oryx (Oryx gazelle) and Springbok (Antidorcas marsupialis) are 
evident.  

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. 
Marine and beach fauna typical of the area include birds such as jackass penguins, 
gannets, cormorants, pelicans, terns, gulls and sandpiper; mammals such as seals; 35 
species of whales and dolphins; and five of the eight species of turtle worldwide. Beach 
fauna and flora are related to the various zones: the supralittoral zone, midlittoral zone, 
inner turbulent zone, transition zone and outer turbulent zone (extending from the beach 
into the ocean). Each zone is characterised by different species. The beaches are 
characterised by a relatively depauparate invertebrate fauna, both with regard to species 
diversity and biomass, which is typical of high-energy west coast beaches.  

1.1.9 Visual Characteristics 

The region of the development displays a significant desert sense of place, with wide 
open vistas and limited development, which is nationally significant in terms of tourist 
corridors. The regional sense of place is one with high visual sensitivity – the inherent 
visibility of the landscape, as determined by a combination of topography, landform, 
vegetation cover and settlement pattern. 
  
A nodal pattern of development is evident along the cost, with low (Wlotzkasbaken) to 
high (Swakopmund and Walvis Bay) impact nodes. Wlotzkasbaken, a precedent for low 
impact development, is visible from the proposed site of the desalination plant. The C34 
road to the west of the site is the only landscape modification in the immediate vicinity. 
Similarly, the quarry road along the pipeline/powerline route is the only development 
visible, other than the existing powerlines in the area. The relatively flat nature of the 
area means that the skyline will easily be broken by development, thereby increasing the 
sensitivity of the area. The site and the pipeline/powerline route is exposed and has many 
associations with open desert vistas which add significantly to the heritage views of the 
desert landscape, resulting a rating of highly scenic. An extensive sense of nature is 
present. 
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1.1.10 Land Use, Tenure and Capability 

Agricultural capability of the desalination site and along the pipeline route is very low, due 
to the nature of the soils, and the sporadic and low rainfall. The pipeline and powerline 
will cut across the WCRA, which is a nature and tourist area, within which developments 
such as mining occur.  Wlotzkasbaken is a holiday settlement, over which home owners 
have one year leases, and on which no permanent buildings are permitted, although 
some exist. The Erongo Regional Council wishes to develop and upgrade the settlement.  

The beach areas near to the site are used for recreational purposes (off-road driving and 
angling). Plans have been proposed for mariculture and a fishing resort development 
south of Wlotzkasbaken. 

1.1.11 Noise 

Noise levels in open space areas are low, and consist of primarily “natural” noise, such as 
wind, waves and birds. The presence of the C34, and the use of the quarry road by large 
vehicles introduces intermittent higher noise levels. Neither the desalination site, nor the 
pipeline corridor can therefore be described as “pristine”.  It is probable that noise levels 
at the desalination site are either on par with those of so-called rural areas, namely 
45dBA during the daytime and 35dBA at night. Background wave noise can be significant, 
and has been measured in other studies from 120 to 125 dB re 1 μPa/Hz1/2/m at 200 Hz, 
to 90-100 dB re 1 μPa/Hz1/2 /m at 900 Hz, relating to the proximity of the ocean. Surf is 
therefore classified as having high noise levels. With the prevailing winds being from the 
south west, the noise of the surf intrudes inland.  

1.1.12 Pollutants and Other Contaminants 

No industry is currently present in the vicinity of the proposed desalination site, pipeline 
and powerlines. However, Wlotskasbaken does have a solid waste dump site (700 m east 
of the development). There is no waterborne sewage in Wlotzkasbaken and some degree 
of ground pollution is therefore anticipated.  Limited pollution from vehicles using the 
road, from recreational anglers and from off-road drivers is expected.  

  

1.2 Socio-Economic Baseline Conditions 

The desalination and pipeline/powerline development is not anticipated to have significant 
social impacts and a study separate from the detailed social assessment for the Trekkopje 
Uranium project was not undertaken. The results of the latter study were used as input, 
and a detailed literature survey was also undertaken. 

1.2.1 Social Conditions 

In 2004, Namibia had a population of 2 million, with a 1.2% annual growth rate. Life 
expectancy at birth was 47.5 years (declining due to HIV/AIDS), with a 3.8% fertility rate. 
Infant mortality rate was 4.67% and the mortality rate of children under 5 was 6.34%. 
 
There are approximately 108,000 people in the Erongo Region, which has the highest 
human development index in the country. Erongo has an HIV prevalence rate of 27%, the 
highest in the country and significantly higher than the average rate of 19.9%. The rate 
of tuberculosis in the region is high compared to the rest of the country, with most cases 
reported in Swakopmund and Walvis Bay. 
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The Erongo Regional Development Plan (RDP) (based on the National Development Plan 
and Vision 2030) aims to transform Erongo into a region with a more diversified economy 
in an effort to create employment and wealth in the region, and more equitable 
distribution of resources, facilities and services throughout the region and among its 
inhabitants.  
 
Sixty three per cent of the population in the Erongo region is urbanised. There is a wide 
diversity of living situations and standards of living, but with the lowest Gini coefficient (a 
measure of inequality) in the country. The Erongo Region has the highest population 
growth rate (5.39% over the years since 2001).  The majority of people in Erongo are 
settled in the towns of Walvis Bay, Swakopmund and Henties Bay on the coast, and in the 
inland towns of Omaruru, Karibib, Arandis, Usakos and Uis. Walvis Bay and Swakopmund 
are identified in the RDP as “possible growth points”. 
 
The population of Swakopmund is served by thirteen schools. Swakopmund has one 
primary health care clinic, a TB clinic, one state hospital and one private hospital.   
Housing and industrial accommodation is scarce. Social services in Walvis Bay include two 
hospitals, one of them private, and a number of clinics. There are twelve schools and a 
number of pre-primary facilities. Walvis Bay is the most industrialised development in the 
Erongo Region. Henties Bay has a population of about 2,700 permanent inhabitants. It 
has a small business centre, but is primarily a holiday town. Wlotzkasbaken consists of 
holiday homes. Lessees hold one year leases over their property, and the town planning 
requirements of the Erongo Regional Council (ERC) dictate that no permanent structures 
are allowed to be built, although a number have been. The use of the settlement is 
normally restricted to weekends and holiday periods.  

1.2.2 Economic Conditions 

Vision 2030 serves to guide the country’s five-year development plans, with the aim of 
transforming Namibia from a developing, lower-middle income to a developed, high-
income country by the year 2030. National Development Plans are developed to deliver 
related medium term objectives, the latest of which (NDP 2) calls for: 
 

• 5% per annum growth rate for the economy; 
• To create ample opportunities for employment; 
• To reduce inequalities in income distribution; 
• To design economic and social programmes to help alleviate poverty and to help 

vulnerable groups in society. 
 

The World Bank (2001) classifies Namibia as one of the 48 developing nations in sub-
Saharan Africa and groups the country within the lower-middle annual income group     
($ 756 - $ 2,995) based on its Gross National Income (GNI) per capita. 
 
In 2003, one-third of the population was identified as being in need of humanitarian food 
assistance and the most recent figures show that 40% of Namibians are living below the 
income poverty line. A total of 38% of households live in relative poverty and 9% in 
extreme poverty. 
 
Railway connections exist between Walvis Bay, Otjiwarongo, Swakopmund and 
Windhoek. This railway network connects further to South Africa via Keetmanshoop. A 
class A airport is located at Walvis Bay. The harbour at Walvis Bay is the largest in 
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Namibia, and is one of the key economic features of the region. One of the primary 
developmental constraints in the region is a lack of water.   The main economic activities 
in the Erongo region are tourism, fishing (concentrated in Walvis Bay) and mining. 
Commercial fishing is one of the most significant economic activities in Namibia, 
contributing approximately 7% to the overall GDP, and accounted for 25% of foreign 
exchange earnings (2002). Ninety seven per cent of fishing catches are exported.  
 
Mining is a key activity within Namibia, and over 50% of Namibia’s exports are related to 
mining, a figure that is growing. There has been a recent turnaround in the industry with 
gold, copper, zinc and uranium prices reaching unprecedented levels. The contribution of 
mining to the economy is anticipated to increase significantly with the improved market 
for non-diamond products. The salt works in Walvis Bay, Swakopmund and Cape Cross 
have long term concessions on salt extraction from seawater. Salt pans are highly 
productive biological environments and provide rich food supplies for waders and 
flamingos. The salt pans constitute a huge wetland area, albeit artificial. Namibia is the 
largest salt producer in sub-Saharan Africa.  Salt is the most important non-metallic 
mineral mined in Namibia, with the bulk of the salt output coming from the seawater 
evaporation pans at Walvis Bay and Swakopmund. 
 
Tourism is important to the Namibian economy, and is ranked third as a foreign exchange 
earner. The total annual contribution of the sector to the economy is estimated at 
N$6.788 million (3.7% of GDP). Eighty two per cent of visitors to Namibia are tourists. 
The Erongo Region has the largest tourism industry of the four coastal regions. Coastal 
tourism is identified as a growing economic sector in most of the national policy 
documents, and Swakopmund and Walvis Bay are second and third respectively, after 
Windhoek, as the most commonly visited locations by tourists in Namibia. 
 
Aquaculture and mariculture are areas of growing economic importance in the country. 
Mariculture activities in the vicinity of the study area are conducted at an increasing scale 
in Walvis Bay.  At present, there are over 20 companies engaged in cultivation of Pacific 
oyster (Crassostrea gigas) and European flat oyster (Ostrea edulis) in the bay. In the 
coastal zone, industrial activity is limited and based on fish processing, concentrated in 
Walvis Bay. 
 

2 PROJECT DESCRIPTION 

2.1 Overview of the Project 

The annual net production of treated water from the desalination plant for use by 
Trekkopje Mine will be 20,000,000 m³/year (54,794m³/day), with an associated sea 
water abstraction rate of 48,309,179 m³/year (139,300 m3/day). A water recovery of 
46% will be achieved, meaning that 46% of the sea water is converted into treated 
water, while the remaining 54% of this sea water is returned to the sea. The average 
brine volume which will be returned to the sea is 84,931 m³/day. The intake system is 
however designed to draw in a sea water volume of 15,076 m3/hr, which caters for the 
possible future water demand of 45,000,000 m3/year. The plant is to be built in a 
modular fashion, to allow for future expansion, to meet other commercial and industrial 
needs. An agreement has been reached between Namwater and Uramin for Namwater to 
take up the remaining 25,000,000 m3/year capacity of the desalination plant to 
supplement the Swakopmund supply. 
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The overall project infrastructure consists of: 
• a 1.2 km sea water intake pipe system connected to an inlet sump,  
• a transfer pump station,  
• a desalination process plant,  
• intermediate water storage at the desalination plant,  
• a treated water transfer pipeline to the mine,  
• a 600 – 800 m brine disposal pipeline  
• a terminal water storage reservoir at the uranium mining site at Trekkopje, and 
• a 132 kV powerline from the Kahn Sub-Station to the desalination plant. 
  

2.2 Infrastructure 

2.2.1 Sea Water Intake and Disposal Description 

The sea water intake system consists of: 
 

• Two x 1,200 mm high density polyethylene (HDPE) or carbon steel intake pipes, 
with suitable corrosion protection 

• A sea water intake structure, 5m x 10m x 1.5m high on the sea bed 
• 320 m long x 5 m wide x 1.5 m deep trench in the sea bed rock, through the 

surf zone 
• 400 m long temporary jetty, which is 8m wide, constructed of concrete  
• A 1,000 mm HDPE or steel brine discharge pipe, 600 m long 
• Sea water intake sump & transfer pump buried in the beach, with a building 

housing the transformer and switchgear for power supply to the sea water 
intake pumps 

• One 1,200 mm diameter glass fibre reinforced (GRP) sea water transfer pipe will 
be used from the inlet sump to the desalination plant 

• One 1,000 mm diameter GRP pipe will be used for the brine return from the 
desalination plant to the sea outfall pipeline 

• A chlorine dosing system to control marine growth 

 

2.2.2 The Desalination Plant 

The desalination plant is depicted overleaf, based on engineering drawings.  
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Figure 4: 3D Model of the Desalination Infrastructure 

The main desalination plant buildings consist of 
 

• 20 x 20 x 5 m inlet screen and air compressor room 
• 30 x 24 x 8 m high building housing UF membranes 
• 38 x 50 x 7 m high building containing RO membranes and pumps 
• 36 x 16  x 4 m high transformer  and MCC building 
• 18 x 7 x 5 m high limestone saturator 
• 9 x 6 m base pumps station 
• 26 x 10 m office block control room and ablution facilities 
• 10 x 14 m workshop 
• 10 x 10m chemical stores building 

2.2.3 Description of the Permanent Water Pipeline 

The fresh water will be pumped via an 800mm Ø ductile cast iron (DCI) pipeline of 47 km 
through the desert, crossing several dry river washes and utilising 2 booster pump 
stations. The pipeline will be mounted 780 mm (centreline) above-ground on top of pre-
cast concrete pedestals, placed at 7 meter intervals.  This means that the bottom of the 
pipeline will be about 350 mm above ground. The pipeline will be constructed with about 
ten animal crossings along the line.  Some larger dry river bed crossings are to be used to 
install the pipe partially underground to offer free movement for the animals.  These 
wash beds have been identified and their suitability is to be confirmed prior to the start of 
construction. 

2.2.4 Powerline and Sub-station 

Nampower will supply power to the booster pump stations and the desalination plant, 
with substations being built at the Trekkopje mining site, the desalination plant, and two 
booster pump stations along the pipeline route from the desalination plant to the mine.  
The Khan substation will be extended and a new 132kV overhead line will be constructed 



Trekkopje Desalination EIA: Executive Summary                                                       Final Draft January 2008 xii

that will run via the mine site, to the desalination plant, along the route of the permanent 
water pipeline.  

 

2.3 Construction 

The construction period for the main plant and buildings is expected to be 10 months 
while the construction period for the inlet sump is anticipated to be 8 months. The 1 km 
long transfer pipeline and brine discharge pipe, between inlet sump and plant will be 
constructed in 4 months. The construction period for the 47 km permanent water transfer 
pipeline is 12 months. The temporary jetty is to be constructed in the high energy surf 
zone during the rough winter sea conditions. Construction of the temporary jetty is 
expected to take a period of 3 months, while the installation of the marine pipelines will 
take a period of 2.5 months, after the pipe launchway is complete. 

 
Contractor management plans have been drawn up for each of the marine pipeline, 
desalination plant and permanent water pipeline construction activities. 

 

2.3.1 Labour 

For the estimated 380 workers, operators, artisans and foreman, construction camp sites 
will be temporarily established at the main plant and Mile 4. The camp is expected to be 
approximately 80 m x 200 m in size and will be fenced in.  

 
The breakdown of labour requirements as follows: 

• Intake sump near beach   5- 25 workers 
• Transfer pipelines   5- 35 workers 
• Main plant structures  30 - 130 workers 
• Mile 4 camp site   up to 100 workers 

 
The camp(s) will comprise temporary houses or caravans, offices, a water tower, water 
and sewage reticulation, septic tanks or chemical toilets and electrical power supply.  
Should septic tanks be used, the effluent will be discharged into a fenced-off area, 
measuring 20 x 25 m. A permit is to be obtained from the Namibian water authorities for 
this proposed means of waste disposal. 

 

2.4 Operation 

The components of the project are described in Section 2.1 above. During the operational 
phase, typical cleaning reagents and pre-treatment chemicals to be used are: 

 
• Hydrochloric Acid – 0.5 % (HCl) 
• Citric Acid – 2% (HNO3) 
• Sodium Hydroxide (NaOH) 
• Trisodium phosphate 1% (TSP) 
• Avista Vitec SR biodegradable antiscalant. 
• Sodium Tri-Poly Phosphate (SSTP) 
• EDTA 0.5 %; 
• Sodium metabisulphite (SMBS) to neutralize free chlorine 
• Sodium Laurel Sulphite (SLS) 
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The reject brine will be discharged back into the sea through the single discharge 
pipeline. Chlorine will be used to reduce biofouling of the pipelines, which will also be 
pigged periodically to clear any macro-fouling of the lines.  
 
The discharge will have a salinity concentration roughly double that of the intake 
seawater.  The 27 diffusers on the brine disposal pipeline are 150 mm diameter, spaced  
3 m apart, thus ensuring maximum mixing to reduce the environmental impact. The 
maximum expected volume of cleaning chemicals is 53 m³, to be discharged into a 
volume of 8 x 3,773 m³ providing further protection to the sea environment by a 190 
times dilution. 
 

3 EIA METHODOLOGY 

The Trekkopje Uranium Project EIA commenced in February 2006. Through this process, 
extensive stakeholder engagement was undertaken that dealt with the issues of 
developing the mine and its related power and water infrastructure. 

Desalination was assessed as the optimal water provision technology option early in 2007. 
The EIA for the desalination plant and related pipeline infrastructure therefore built on 
the work undertaken for the mine EIA, including the engagement processes and issues 
that were raised through the mine EIA.  
 
The EIA for the desalination plant followed the standard methodology of scoping, public 
participation, specialist studies (including a visual impact assessment and a marine 
biology baseline and impact assessment), the draft report compilation, a review and 
feedback period, and then the compilation of this final report. Due to the very tight 
timeframe introduced by the need to deliver water to the mine site early in 2009, the 
desalination EIA was completed in 8 months, with three weeks provided at the end of the 
draft stage for review and feedback. A number of public meetings, focus group sessions 
and one-on-one meetings were held throughout the 8 month period to ensure that 
stakeholder concerns were identified and where possible, addressed. The most prominent 
evidence of addressing stakeholder concerns is the rerouting of the first section of the 
permanent water supply pipeline approximately 1.8 km south of the original route, to 
avoid the highly sensitive lichen fields. 

 

4 POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS AND PROPOSED 
MITIGATION MEASURES 

4.1 Primary Impacts 

The main effects of the desalination plant, power and pipelines are:  

(i) visual intrusion on the desert sense of place,  

(ii) possible effects specifically related to construction on the lichen fields,  

(iii) creation of barriers preventing animal migrations due to the presence of pipelines 

(iv) dust impacts 

(v) marine impacts 
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(vi) provision of water to the region,  

(vii) social effects of the contractor’s camp,  

(viii) regional increase in procurement and wages, and 

(ix) cumulative, the desalination plant, power and pipeline development has the 
possibility to act as a catalyst for the development of an industrial zone.  

4.1.1 Visual Intrusion 

The visual intrusion of the various developments in the desert environ is high, irrespective 
of the placement of the desalination plant. The developments are out of character with 
the desert sense of place.  Mitigation can be effected to a limited extent by using neutral 
colours for the desalination plant, and avoiding the use of for example of face brick.  
Locating the plant near a development node is seen as being preferable as opposed to 
creating new development nodes in pristine areas.  Visual intrusion and alteration of 
sense of place is deemed to be the single biggest negative impact of the 
desalination plant development. 
 
The presence of the pipelines will create a visual intrusion through the desert landscape. 
The associated jetty that will be constructed at the outfall and intake of the marine 
pipeline will disturb the coastal profile.  Furthermore, the pipelines will be visible from the 
air.  The powerline to the desalination plant will follow the pipeline route and will further 
compromise the scenic beauty of the area.  Mitigation of the pipeline can be affected by 
burying the pipe at certain intervals along the route.  In addition the pipe colour can be 
arranged to match the background desert colour.  Mitigation of the visual impact of 
powerlines is very difficult; where they cross ridges, the pylons will not be placed on the 
apex of the ridge. 
 

4.1.2 The Lichen Fields 

The possible effects on the lichen fields relate mainly to dust and physical damage. There 
is a global biodiversity and climate change monitoring station in the Wlotzkasbaken lichen 
fields, approximately 6.5 km NNE of the proposed site. The construction of the 
desalination plant at the site 3.5 km north of Wlotzkasbaken should not impact materially 
on the lichen fields.  The dust generation will be small and restricted primarily to the 
construction phase. Lichens are vulnerable to changes in dust characteristics, and in this 
regard, the east winds (and their sand-blasting effects) are of more concern than the 
prevailing south westerly’s.  In this regard, the change in dust load and character that 
may be created by the Trekkopje mine is of concern. 

The proposed pipeline is of greater concern, due to the possible increase it might afford 
in access to the area, and thus potentially an increase in the direct physical damage to 
the lichen fields, as well as an increase in dust from additional vehicles. 

Due to the increase in water on the mine site, there is the potential for unpredictable 
changes of the geodynamics of the river systems and sediment transport from the 
Trekkopje mine site, south of Wlotzkasbaken, with respect to the possible change in 
sediment load and type and the effects this may have on other lichen fields. 
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In response to feedback and proposals received from stakeholders, including an 
international lichen expert, the permanent water supply pipeleine has been moved 
approximately 1.8 km south of the original routing proposed, for the first 8 km of the 
pipeline route (Figure 5). The main concern regarding the lichen fields centres around the 
inability to predict the magnitude of the possible effects of the development on the lichen 
fields, or the degree to which precautionary measures will reduce these effects. Moving 
the pipeline is thus deemed to be the single most effective mitigation measure (i.e. 
avoidance) to reduce the impact on the lichen fields, and to increase the level of 
confidence in the results of the assessment.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Rerouting of the Permanent Water Supply Pipeline to Avoid the 
Lichen Fields 

Other mitigation measures to address the desalination plant and pipeline related concerns 
include the likelihood of declaring the road a private road, thereby restricting access, as 
well as possibly extending the lichen chain to create an additional barrier to access.  Dust 
during construction will be managed with a suitable watering programme.   

4.1.3 Prevention of Animal Migration 

The permanent water provision pipeline has the potential to impede animal movement in 
a N-S axis, where it is above ground. The preferred option for the pipeline is to be above 
ground, due to the corrosive nature of the substrate in the region, and because blasting 
would be needed to bury the pipeline, which is the less preferable environmental option. 
Similarly, maintenance on a buried pipeline is more environmentally intrusive and 
damaging than on an above-ground pipeline. However, to facilitate animal movement, 
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various wash areas have been identified through which the pipeline will be buried for 
extended sections. 

4.1.4 Dust 

The main source of dust will occur during the construction phase of the development, in 
terms of direct disturbance to the substrate during earthmoving activities, and due to the 
number and duration of heavy vehicles that will be required to deliver the construction 
materials. A wetting programme will be employed during the construction phase to 
reduce dust as far as feasible.  

4.1.5 Beach and Marine Impacts 

Although the activities on the beach will be localised and confined to within a hundred 
metres of the construction site, the beach sediments will be completely turned over in the 
process and the associated macrofauna will be eliminated. Excavating operations will 
result in increased suspended sediments in the water column and physical smothering of 
macrofauna by the discarded sediments. Because sands rapidly settle out of the water 
column, the likelihood of persistent suspended sediment plumes is low, and suspended 
sediment should disperse over relatively short distances. 

The duration of the construction activities is planned to be limited to one year.  Studies 
on the disturbance of beach macrofauna communities on the West Coast by beach mining 
activities have ascertained that, provided physical changes to beach morphology are kept 
to a minimum, and sediment characteristics on the beach are not severely altered, 
biological recovery of disturbed areas will occur within 2-5 years. 

Construction of the intake sump and trenching of the pipeline will require blasting. 
Explosives generate chemical energy, which is released as physical, thermal, and gaseous 
products.  The most important of these for marine organisms is the physical component 
as a shock wave, which passes into the surrounding medium.   

Given the fact that surf-zone and nearshore species along the central Namibian coastline 
are widely distributed, the probability of the blasting program having a measurable effect 
on the population level of fish and birds is judged to be unlikely and therefore of 
insignificant impact.  

The loss of substratum as a result of the intake and pipeline installation will be 
temporary, as the structures will provide an alternative substratum for colonizing 
communities. 

Flow distortion should be limited as the pipeline will be trenched through the shore-
crossing.   

The brine discharge effluent will have a higher density and salinity than the receiving 
water; however, through the diffuser system, adequate dispersal throughout the water 
column will occur. Pooling of the effluent near the seabed, where the receiving water 
masses may potentially have lower temperatures than the effluent, is unlikely.  
Insufficient mixing of the effluent with the receiving water may occur only under 
conditions of extreme calm. 
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Use of a multi-port diffuser system at the end of the discharge pipeline should ensure 
that the effluent is sufficiently dispersed throughout the water column under most sea 
conditions.  Under cases of extreme calm, however, the brine may sink to the bottom due 
to its greater density, thereby primarily affecting the bottom third of the water column 
and potentially pooling in seabed depressions. 

The discharged brine will not be heated above the naturally occurring maximum 
temperature and therefore an increase in absolute temperature is not expected and is not 
further assessed here. As seawater is highly buffered, the limited sulphuric acid 
discharges proposed are not expected to have significant impacts in the marine 
environment. 

The construction period is expected to present the highest potential for impacts. The 
localized marine environment should recover within five years. However, it is 
recommended that ongoing and continuous observation be implemented to document 
unexpected impacts and to plan for their mitigation should they arise. 

4.1.6 Water Provision 

The Erongo region is water stressed, and the available aquifers will be unable to supply 
water of adequate quality beyond approximately 2010.  The desalination plant is being 
built in a modular fashion, and Namwater has already indicated a willingness to take up 
the spare 25 Mm3 available from the desalination plant, to supplement the Swakopmund 
water supply.  Water and energy supply are the two most strategically relevant factors 
affecting development in Namibia, and thus the desalination plant will provide much 
needed support for this development. Water provision is deemed to be the single 
biggest positive impact of the proposed development. 

4.1.7 Social Effects of the Contractor’s Camp(s) 

Alternatives for housing of the contractors that will be required during the construction 
phase of the desalination plant, pipes and powerlines (a maximum of 380) were 
investigated, and included accommodation in Swakopmund, Henties Bay, Mile 4 and on-
site. 

Two of the three sub-contractors have chosen to house their employees at Swakopmund. 
The third contractor has opted for the construction of a contractor’s camp.  Various 
alternatives were investigated for the location of the contractor’s camp, namely 
Swakopmund, Mile 4 and on-site.  The plan currently is to use both Mile 4 and an on-site 
camp. The contractor’s camp(s) pose specific social risks during the construction phase of 
the project including security risks, attraction of sex-workers to the area and 
environmental damage.  Strict enforcement of a contractor camp management 
programme is required to mitigate these potential impacts, including controlled access to 
and from the site and the camp. 

4.1.8 Increase in Regional Procurement and Wages 

During the construction phase it is estimated that a total of N$ 91,000,000 will be spent 
on local labour and materials in the construction of the main plant infrastructure, and a 
further N$21,000,000 on local labour and materials in the construction of the sea water 
intake and brine discharge pipes. This amount excludes expenditure relating to the 
permanent water supply pipeline and powerline, which amounts have yet to be 
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calculated.  The civil contractor will be tasked to employ at least 70% locally based labour 
for the civil construction activities.  The 380 strong labour force will as far possible be 
recruited locally, from Swakopmund and surrounding areas, followed by recruitment from 
the Windhoek area.     

4.1.9 Cumulative impacts 

The desalination plant and associated pipe and powerlines could serve as a catalyst for 
industrial development. This may take place in the area of the desalination plant, 
resulting in the de facto creation of an industrial zone.  Alternatively, the provision of 
water could catalyse development along the coast towards Swakopmund. The cumulative 
impacts of such developments are mostly negative, associated with preclusion of 
alternative land use, destruction of the desert sense of place (noise, visual intrusion), 
likely impacts on the lichen fields, and increased risks of soil, water and air pollution. 
Should a development node emerge at the site of the desalination plant, the way of life 
for Wlotzkasbaken would be severely compromised.   

A potentially positive impact may be that areas that would be cordoned off for security 
reasons in such development nodes could enhance the conservation capacity of the area 
through reduction in uncontrolled access and recreational activities.  

Mitigation options are very limited for the cumulative impacts, and rely primarily on 
government controlling such developments strongly, with distinct limitations and 
management requirements for the zones, preferably within an environmental and spatial 
development strategy or framework. 

4.2 Other Impacts and Mitigation Measures 

4.2.1 Pollution 

The pollution risk from the storage of potentially hazardous substances on site (such as 
chlorine), and from the potential for emissions from the plant, is low and can be readily 
mitigated through appropriate risk management measures such as storage design, and 
the use of monitoring equipment linked to shut-down valves.  The pollution potential of 
diesel, leaking oils and concrete batching activities is greatest during the construction 
activities. Mitigation measures such as drip trays, sumps and mixing bays will be used to 
reduce the environmental impact. 

4.2.2 Topography 

The area to be affected to the east of the C34 is 200 x 150 m2 for the desalination plant, 
and a similar size for the sub-station. The area will have to be graded and flattened, 
where it is currently a very uneven surface, as it is an un-rehabilitated borrow pit. No 
other changes to the topography are envisaged. As the area is naturally very flat to gently 
undulating, this effect will be minimal. The pipeline and powerline will be a linear visual 
intrusion on the topography, but as ridges will not be destroyed to make way for the 
pipeline, no mitigation measures are needed. 

4.2.3 Noise 

Noise is one of the main impacts associated with construction of the associated facilities. 
The effects will be mainly limited to the construction phase, and high noise levels will be 
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limited in duration and extent. Heavy equipment and large vehicles will increase the noise 
from current levels. All construction activities will take place in the day, and 
Wlotzkasbaken is placed squarely in the noise shadow zone of the desalination plant. 
Wind similarly causes refraction of sound waves. Wind causes shadow zones upwind of 
the source of the noise. At the proposed desalination site, aspects such as wind, the surf, 
and vehicular traffic on the C34 will create significant background noise for receptors 
close to the surf zone or the road.  

The main noise receptors in the proposed location are the Wlotskasbaken community, 
recreational beach users, fishermen and tourists. Noise levels within and adjacent to the 
specific construction sites will increase during the construction period.  Construction will 
not cause long-term impacts since it is temporary, and daily construction activities will be 
limited to hours of lower noise sensitivity (daytime). No work will be done at night and on 
weekends, the highest potential use period at Wlotzkasbaken. 

Noise will have a higher impact during the construction of the desalination plant, marine 
pipeline and the first 10 km of the mine water supply pipeline, than during the 
operational phase. This is especially true of any blasting required. The Wlotskasbaken 
community and the beach users will fall into the wind- and daytime temperature- shadow, 
relative to the desalination plant. The location of Wlotzkasbaken very near to the ocean 
and the surf zone, means that background noise levels are fairly high, which will 
contribute to the masking effect of the noise shadows. This counts for other beach users 
as well. The most likely source of annoyance will be large delivery trucks for construction 
material, at an average noise level of 85 dBA. 
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1 INTRODUCTION TO PROJECT 

1.1 Project background and objectives 

The Trekkopje Uranium Project is a low-grade, shallow uranium deposit that is to be 
mined by open cast methods.  The project is being developed by UraMin Namibia (Pty) 
Ltd., and is situated in the hyper-arid Namib Desert in the Erongo Region of Namibia.   

The shallow uranium deposits on the farms Trekkopje, Klein Trekkopje and Arandis have 
been extensively drilled and frequently assessed for mining potential. The surficial 
calcrete uranium deposits of the Namib were first identified by airborne radiomagnetic 
surveys conducted by the Government in the early 1970s. Trekkopje was identified 
through follow-up surveys undertaken by Rio Tinto in 1974.  A ground survey was 
conducted in 1979, followed by percussion drilling to depths of 20 m by a company 
known as Cadrim.  Low global uranium prices rendered the deposits uneconomical to 
mine, and it was not until the 1990’s that ore reserve estimations were conducted at the 
behest of the new owners, Gulf Western Trading (Pty) Ltd., now UraMin Namibia (Pty) 
Ltd, recently purchased by Areva.  

The Trekkopje mine will require 20Mm3 of water per year, and various options were 
explored to provide this, including groundwater and surface water resources, as well as 
desalination. It was found that in the Erongo region there are insufficient surface water or 
groundwater resources to provide the required volume, and thus desalination was 
determined to be the optimal solution.  

1.2 Company details  

UraMin Inc. was incorporated and registered in the British Virgin Islands in 2005 in 
response to the growth in world demand for uranium.  UraMin was purchased by Areva in 
July 2007. Areva is involved in the design and construction of nuclear power plants and 
research reactors, instrumentation and control, modernization and maintenance services, 
components manufacture and the supply of nuclear fuel. Through this take-over, Areva 
now has mineral rights over properties in Namibia, Botswana, the Central African Republic 
and Mozambique, and has applications pending for mineral rights in South Africa, some of 
which have been awarded.  The Namibian property, Trekkopje, is the most advanced 
project in the Group. 

Areva owns approximately 93% of UraMin. Areva’s head office is in France, with UraMin’s 
head office located in Windhoek. UraMin has another office in Johannesburg, South 
Africa. The Trekkopje Uranium Project is the flagship project of the UraMin Group.   

1.3 Areva, UraMin and Responsible Practice 

The Areva group has committed itself to a sustainable development and continuous 
improvement approach placed at the heart of its strategy and built on the many initiatives 
already implemented in the group. These commitments are expressed by a set of values 
and 10 main principles for sustainable development.  

Sustainable development is the cornerstone of Areva’s industrial strategy, with a strong 
focus on all connected areas, like quality and continuous improvement, environment, 
industrial safety and health, nuclear safety and radiation protection, customer satisfaction 
and community involvement. 
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Areva operates under a Values Charter that describes their values, principles of action 
and rules of conduct. Areva is a signatory to the Global Compact 10 principles. The Areva 
values deal with customer satisfaction, profitability, responsibility, integrity, excellence, 
sincerity and partnership.  

UraMin is a member of the World Nuclear Association (WNA) – a global association that 
promotes the peaceful use of nuclear power as an energy source more sustainable than 
conventional fossil fuels.  The company aspires to align its projects with the Equator 
Principles (see Chapter 2.1.4).  It regards compliance with relevant safety, health and 
environmental legislation as a minimum performance criterion and seeks to exceed these 
requirements.  UraMin ensures that safety, health, environment and community 
management concerns are integrated into all aspects of its business.  UraMin commenced 
stakeholder engagement very early in the process of developing the Trekkopje reserves; 
this engagement was extended to address the desalination and pipeline aspects of the 
project. 

Uramin has commissioned specialist studies to cover environmental aspects on which the 
desalination plant and associated infrastructure could impact, and these specialist studies 
are included in this report.  

1.4 Consultants  

UraMin appointed Turgis Consulting (Pty) Ltd. of South Africa, acting in collaboration with 
other independent consultants in South Africa and Namibia, to undertake this EIA.  Turgis 
Consulting is an established consultancy, widely experienced in providing expert services 
to mining operations globally and in Africa.  The company employs a team of experts 
whose experience and knowledge ensure a high degree of professionalism in all aspects 
relating to the design and operational support of mines.  Specialist knowledge of 
Namibian conditions is vital to this project and Namibian experts are an important 
component of the team. Some of the specialist studies were undertaken under the 
auspices of the Trekkopje Uranium Project EIA. 

THE DESALINATION AND POWERLINE/PIPELINE EIA TEAM 

EIA Project Director:     Dr Daniel Limpitlaw 

EIA Project Manager:     Julie Stacey 

Baseline visual assessment:    Stephen Stead  

Vegetation & fauna surveys:    John Pallet and John Irish 

Archaeological & cultural study:  Dr John Kinahan  

Technical Design:    Turgis Consultants  

Land use and related applications:  Stubenrauch Town Planning, Windhoek 

Geohydrology:     BIWAC, Windhoek 

Independent EIA review:   SAEIA (Dr Peter Tarr) 
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Marine Biology:     Dr Andrea Pulfrich, Pisces Environmental 

None of the appointed consultants has any financial interests in Areva, UraMin Inc. or 
UraMin Namibia. 

1.5 Scope, purpose and structure of the EIA report 

An EIA study seeks to predict the impacts of the proposed project on the human and 
natural environment, and to determine the optimal management measures for these 
impacts.  The study is by definition multi-disciplinary, and attempts to identify the 
methods, approaches and alternatives which represent the optimal combination of 
economic, social and environmental costs and benefits.  The EIA process identifies ways 
of avoiding or reducing unacceptable impacts and shaping the project to suit its 
environment.  The process is predictive and must ultimately produce a decision-making 
tool.  The incorporation of EIA into project design facilitates progress towards sustainable 
development. 

Environmental impact analysis is required under Chapter 33 (3) of the Water Resources 
Act 24 of 2004, for the abstraction and use of water and under Chapter 60 (1) of the 
same Act for the discharge of water. These requirements are reinforced by the Namibian 
Environmental Assessment Policy.  

1.5.1 Scope of this EIA 

This report addresses the environmental and social impacts of the construction and 
operation of the desalination plant for the provision of 20 Mm3 of water per year to 
Trekkopje mine. The related linear infrastructure, namely the intake and outfall marine 
pipelines, the permanent water provision pipeline to the mine, and the powerline are 
included in this EIA. Originally, with the permission of the Ministry of Environment and 
Tourism (MET), the EIA reports were to be phased, with a desalination plant report being 
Phase 1, and the associated linear development - the seawater intake and brine disposal 
system and the permanent water pipeline from the desalination plant to the mine, with 
the provision of power to the desalination plant - being Phase 2. However, the timing of 
the required studies resulted in the production of this single report. This report, along 
with the Trekkopje Mine EIA, forms the complete project EIA. 

The desalination EIA commenced formally in April 2007, although significant background 
work relating to the choice of desalination, and the possible location of a desalination 
plant, was undertaken as part of the existing mine EIA process prior to this.   

Key stakeholders were identified through the work undertaken for the mine EIA. Public 
announcements were made in June and July 2007 regarding the desalination EIA, and a 
focus group meeting was held prior to the public announcements by virtue of the existing 
stakeholder engagement process. 

This report contains the Environmental Impact Assessment Report of the proposed 
desalination plant and related linear infrastructure for the Trekkopje Uranium Project to 
be undertaken by UraMin Namibia (Pty.) Ltd.  It includes: 

• the public participation process and consultation methodology, 

• stakeholder issues and concerns, 
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• the environmental baseline studies, 

• the socio-economic and cultural baseline survey, 

• the environmental and social impacts identified by an analysis of the public participation 
process and baseline studies, and 

• the Environmental and Social Management Plan for the avoidance, mitigation and/or 
optimisation of the identified impacts. 

1.5.2 Structure of this EIA 

This report is structured as follows:  

• An executive summary, which provides an overview of significant findings and 
recommended actions; 

• This chapter, Chapter 1, contains details of the project proponent and the EIA 
consulting team.  It focuses on the contribution that the desalination plant and 
associated water delivery infrastructure will make to the Trekkopje Uranium Project;  

• Chapter 2 details the regulatory requirements within which the EIA was conducted, as 
well as other commitments with which UraMin will need to comply during all operation 
of the desalination plant, intake and outfall pipelines, powerline and delivery pipeline; 

• Chapter 3 describes the four phases of the EIA (scoping, specialist studies, impact 
assessment and environmental and social management plan) and the methodologies 
used in each phase; 

• Chapter 4 provides a technical description of the project.  These details provide an 
understanding of the nature of the project, its extent and timing;   

• Chapter 5 presents the baseline studies for the biophysical components of the 
environmental assessment; 

• Chapter 6 presents the baseline studies for the socio-economic and cultural 
components; 

• Chapter 7 details the assessment of identified potential impacts for each of the 
components and explains how these were arrived at and ranked; 

• Chapter 8 is the ESMP for the desalination plant and related linear infrastructure, and 
includes the mitigation/optimisation measures to be taken in response to the potential 
impacts; 

• Chapter 9 provides concluding remarks and the list of references cited in this report; 

• The appendices contain all the records of the EIA process, as well as the full specialist 
reports, where these have not been reproduced in their entirety in the text of the 
report, or where they were not appended to the Trekkopje Uranium Project EIA Report. 
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1.6 Project objectives 

1.6.1 Introduction to the desalination plant and associated infrastructure 

The main objective of developing the desalination plant and associated infrastructure is to 
provide: 

• the 20 Mm3/yr of water required by the mine, 

• delivery capacity of the product water to the mine, and 

• the power requirements for the desalination plant. 

However, the desalination plant construction and operation has greater strategic 
implications for the Erongo region, and for Namibia. The studies undertaken for the 
provision of water revealed that there are insufficient water resources to provide for 
existing development levels in the Erongo region much beyond 2010. The Erongo 
Regional Council has expressed a desire to improve development beyond its existing state 
in the region, and the provision of both water and power are central to this development 
plan. 

A key feature of the desalination plant is its modular design. This means that it can be 
expanded to allow for the supply of additional water to other users at a lesser cost than 
constructing a new desalination plant for this purpose. The intake pipelines have been 
designed and will be built to allow for the supply of 45Mm3 of water (of which the mine 
will use 20 Mm3), should this be needed. Namwater has already indicated a willingness to 
acquire this additional capacity for the provision of water to other commercial and 
domestic water users in the Swakopmund area. 

1.6.2 Schedule for development and operation 

The construction of the desalination plant was originally scheduled to commence in 
August 2007. However, the scheduling of the EIA has required that the project deadlines 
be extended. In order to meet the water requirements for the mine, contractors should 
ideally move onto site on 8 January 2008 at the latest. This remains dependent on the 
results of the EIA process, and the related public input and approvals processes. 

The construction schedule is as follows: 

• Desalination plant (main plant and building): 10 months 

• Inlet sump:      8 months 

• Inlet pipeline and brine discharge pipe,  

between inlet sump and plant.:   4 months 

• Permanent pipeline:     10 months 

• Permanent powerline:    12 months 

A timeframe of ten months has been allowed for the commissioning of the desalination 
plant and pipelines.  
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1.6.3 Project Justification 

Water and power are two of the main limiting factors affecting development in Namibia.  

The UN Comprehensive Freshwater Assessment (UNCSD, 1997) showed that Southern 
Africa is one of the most vulnerable regions for water related problems. The water 
resources problem is seen as a potential limit to development and a stress on population 
and economic growth. The assessment classified Botswana and Namibia’s water 
resources as stressed and moving toward very vulnerable by 2025. Namibia faces an 
extremely difficult situation in securing enough water to allow further development of the 
country. Namibia is the driest country south of the Sahel region: 98 percent of the 
country is classified as arid or semi arid. The country has two perennial rivers forming its 
borders, namely the Kunene in the north and the Orange River in the south. No other 
perennial rivers occur within its borders. There are thus few future water supply options 
(IIASA). 

Water use in Namibia is primarily domestic and agricultural, as depicted in Figure 1.1 
(Earthtrends). Namibia ranks low on the human development index, and increased 
commercial activity and investment is encouraged by the government to help to address 
this low development status. This increased commercial activity cannot be achieved 
without access to reliable and adequate water and power resources. The predicted 
situation in 2015 is given in Figure 1.2. 

 

Figure 1.1: Surface Water Withdrawals by Sector, Namibia 1991 
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Figure 1.2 Sources of Namibia’s total assured safe water yield and predicted 
water users in 2015 (FAO, 2005) 

1.7 Benefits for and impacts on the region 

The function of rural water supply was transferred from the Agriculture Ministry to all 
Regional Councils in August 2007, in line with the Decentralisation Policy and the 
Decentralisation Enabling Act of 2000. In the Erongo Region there are large communal 
areas in existence across several of the Constituencies. Rural water supply is crucial to 
the majority of inhabitants of the region who live in small settlement areas with most 
people living off subsistence cattle- and goat farming. 

The socio-economic structure of the Erongo region, and Namibia as a whole, has 
important implications for proposed ecotourism projects in terms of skills availability and 
labour pool. Fishing, tourism, and in recent years mining, are sectors in which prospects 
for growth are the best. The high unemployment and poverty levels in Namibia means 
that any new development is perceived as being economically beneficial to the area.  

The population of the Erongo region is relatively small and densities are low, with most of 
the population found in urban areas. Generally, the human development in the Erongo 
region is somewhat better than in the rest of the country (UNDP, 2002).  

The total population of the Erongo region is 107,629, which is approximately 6.7% of the 
total population of Namibia (Central Bureau of Statistics, 2002). Walvis Bay is divided into 
urban and rural areas; however, most people live in the urban part. At 3.8, the average 
household size in Walvis Bay (urban) is slightly higher than that of Swakopmund, whereas 
the average household size in the Erongo region lies at 4.5 persons per household, a 
figure lower than the national average of 5.7 persons per household (Ministry of Health 
and Social Services, 2003).  

The main source of income (76% in 2000) in the Erongo region is wages (Mendelsohn et 
al, 2002). Approximately 40% of the households have one income, 20% have two 
incomes and below 5% of the households have three incomes. The statistics for the 
Erongo region reflect the general situation of Namibia. Looking at the Gini coefficient (a 
measure of inequality) the Erongo region has one of the highest levels of inequality within 
Namibia, reflecting the large differences in wealth between people within the region.  
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The World Bank classifies Namibia as one of the 48 developing nations in sub-Saharan 
Africa and groups the country within the lower-middle-income group ($ 756 - $ 2,995) 
based on its Gross National Income (GNI) per capita. The shortcomings of income as an 
indicator of development led the United Nations Development Programme (UNDP) to 
construct a composite index termed the Human Development Index (UNDP, 2004).  

The Human Development Index (HDI) indicates the relative position of a country on an 
HDI scale between 0 and 1. Countries with an HDI below 0.5 are considered to have a 
low level of human development, those with an HDI between 0.5 and 0.8 a medium level, 
and those of 0.8 and above a high level of human development.   

The national HDI for Namibia in 1999 was 0.656 (UNDP, 2002) and the country was 
ranked 126 in the latest HDI rankings published (UNDP, 2004). The Erongo region has an 
HDI of 0.670 and is second only to the Karas region in the south. The lowest HDI is 
recorded in the Caprivi region with 0.468 (UNDP, 2002).  

Another measure that can be used to assess the human development and poverty status 
of the Erongo region is that of the Human Poverty Index (HPI). In the Erongo region, an 
average of 15.3% of the population live in poverty compared to 23.4% of the total 
population of Namibia (UNDP, 2004). 

The supply of water is one of the main constraints to development in Namibia, including 
the Erongo region. The Uramin desalination plant and related infrastructure, because of 
its modular nature, and the fact that it has been designed and will be built above the 
capacity for Uramin’s needs, will contribute to alleviating this core restriction, and has the 
potential to contribute to the desired commercial and industrial development. Given the 
low state of development in the area, all contributions towards development will have a 
notable effect. Similarly, the reliance on wages is high and any contribution to this will 
have a positive effect. 

1.8 Description of alternatives 

The Department of Environmental Affairs and Tourism in South Africa, in their policy on 
Environmental Impact Assessment states that lack of explicit consideration of alternatives 
in an EIA is evidence of bias by the project proponent, and means that the associated 
engagement process is not transparent or credible. In any EIA conducted to international 
standards it is mandatory to consider alternatives and the no-go option during the EIA 
process. The consideration of alternatives is also an explicit requirement of the Equator 
Principles. 

With any technological project there are engineering, scientific and technical constraints 
that govern aspects such as design and location. However, for any project, the proponent 
is required to look at different ways of meeting the general purposes and requirements of 
the activity, which may include alternatives to – 

(a) the location of the proposed activity; 
(b) the type of activity to be undertaken; 
(c) the design or layout of the activity; 
(d) the technology to be used in the activity;  
(e) the operational aspects of the activity; as well as  
(f) the option of not implementing the activity (the ‘No-Go” alternative). 
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 A number of alternatives were considered in the requirement to provide water to the 
Trekkopje mine. These alternatives were in the areas of: 

• Water source 

• Location of the water supply operation (regional and local scale) 

• Technology to provide and discharge water 

• Design of the infrastructure 

• Routing of the associated pipeline infrastructure 

1.8.1 Water source 

The first alternative considered was the water source itself. Studies were undertaken to 
assess the viability of existing aquifers to provide the 20 Mm3 per year required by the 
mine. While sufficient groundwater resources were available for the test mining (Bittner, 
2007b), the study found that: 

• Surface water is only present on site during and immediately after heavy rainfall, 
and 

• Local drainage originates in the Spitzkoppe area and this, coupled with the very 
low rainfall of the region, reduces the possibility for substantial ground water 
resources.  It is thus unlikely that a local ground water source could be developed 
to significantly supply any mining operations on Trekkopje. 

Based on this, desalination was chosen as the only technological solution to provide the 
volumes of water needed, which at 20 Mm3 per year is more than the current use of the 
entire Erongo region (approximately 12 Mm3 per year).   

1.8.2 Location of the desalination plant 

Once desalination was chosen, the follow up investigations related to the optimal location 
of the desalination plant. The factors considered in the site selection process were: 

• Technical issues such as plant design and pumping requirements 

• Financial issues such as cost of equipment affected by the location (pumps, 
pipelines, consumables) 

• Environmental and social issues associated with the various sites 

• Power supply feasibility and cost 

• The carbon footprint of the operation (affected by energy requirements, which are 
affected by distance, head pressure and friction efficiencies) 

A risk assessment process was followed to assess the location options, using a consistent 
matrix across each of the technology, economic, social, and environmental areas. This 
matrix of pre-mitigation ratings is presented in detail in Chapter 7 (the environmental and 
social impact statement). The methodology is explained in Chapter 3.  In summary: 
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Risk significance (Location 1) = (probability of social impact x level of social impact) 
+ (probability of environmental impact x level of environmental impact) + 
(probability of technological impact x level of technological impact) + (probability of 
cost impact x level of cost impact). 

Using this risk approach, the possible combinations of these various options were rated 
by adding the significance of each area of effect (social, environmental etc) to each other, 
to get a final significance rating for the various location options. The location optimisation 
process was therefore based on the pre-mitigation risk significance for each area of 
effect. 

Figure 1.3 depicts the various options geographically, and the final results of the risk 
assessment process are depicted below. 

1.8.2.1 Summary of Location Options 

The final results of the risk assessment are presented in Table 1.1 below. The risk 
assessment is of necessity, qualitative and subjective. 

Table 1.1: Results of Location and Routing Risk Assessment 

Option Site and Pipeline Route 
Option 

Positive 
Rating 

Negative 
Rating 

Difference

1 Location at either Mile 4 or Mile 
9 with the pipeline routed 
along the existing Rössing line 

14 21 -7 

2 Location at Either Mile 4 or Mile 
9, with the pipeline routing 
north to Wlotzkasbaken, then 
along the quarry road, north of 
the dolerite ridges 

8 33 -25 

3 Location at Either Mile 4 or Mile 
9, routing the pipeline north-
east to the terminal reservoir 

8 24 -16 

4 Location 3.5 km North of 
Wlotzkasbaken, east of the 
C34, routing the pipeleine 
north of the dolerite ridges 

27 26 +1 

5 Location 3.5 km North of 
Wlotzkasbaken, west of the 
C34, routing the pipeline north 
of the dolerite ridges 

27 43 -16 

6 Due East of Wlotzkasbaken, 
east of the C34, routing the 
pipeline north of the dolerite 
ridges 

31 34 -3 

7 10 or 12 km North of 
Wlotzkasbaken, routing the 
pipeline along the Omdel Route

14 30 -16 

8 10 or 12 km North of 
Wlotzkasbaken, routing the 
pipeline due east to the 

25 27 -2 
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terminal reservoir 
9 Location 3.5 km North of 

Wlotzkasbaken, east of the 
C34, routing the first 8 km of 
the pipeline south of the 
dolerite ridges 

30 17 +13 

 

 

Figure 1.3: Options for Location of the Desalination Plant, and Related Pipeline 
Routes 

Based on this revised risk assessment, it is believed that Option 9, the site 3.5 km north 
of Wlotzkasbaken to the east of the C34, with the initial 8 km of the pipeline routed south 
of the dolerite ridges to avoid the regenerating portion of the lichen fields, is optimal. It is 
anticipated that this option allows for the worst of the impacts on the lichen fields to be 
avoided.  

Option 1 & 2 

Option 1 

Option 2 

Option 3 

Option 4 

Option 7 & 8 

Option 6 

Option 5 

Option 8 

Option 7 

Option 1 & 2 

Option 3 

Option 9 

Option 4 
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1.8.3 Technology to provide and discharge water 

Once desalination was decided on, various options for the technology were explored. The 
alternatives in this regard were: 

(i) The type and location of an optimal sea water intake and discharge system  

(ii) Pre-treatment process system (control of bio-fouling) 

(iii) Energy recovery system 

(iv) Post-treatment process system (including chlorination options, cleaning agents 
and anti-scalant agents) 

These are discussed in more detail below. 

(i) The type and location of an optimal sea water intake and discharge system  

The most commonly used sea water intake systems are: 

• open intake systems, 

• beach well intake systems, and 

• piped lateral beach intake system. 

Beach intake wells with submersible pumps have been used in California as an alternative 
means of supplying seawater to reverse osmosis (RO) desalination plants.  The intake 
wells typically consist of perforated PVC and stainless steel cylinders, which are sunk to a 
maximum of 20 m into the beach sediments above the high water mark.  The tops of the 
wells protrude out of the surface of the beach by approximately 1 m.  Seawater filtered 
through the sand percolates into the wells from where it is transferred by pipeline to the 
RO plant. 

A further alternative for supplying feed-water to an RO plant is a sub-surface intake that 
extends offshore through the surf-zone.  Surf-zone intakes or infiltration galleries typically 
consist of one or more perforated lateral pipe arrangements buried within the beach 
sediments in the surf-zone.  The feed-water is thus drawn in through the overlying 
sediments and transferred by underground pipeline to the RO plant. 

Designed with appropriate intake velocities and installed at the proper depth within the 
substrate, sub-surface intakes can operate with negligible impingement and entrainment 
effects on local marine life.  A further operational advantage is that the natural filtering 
effects of the beach sediments ensure that the feed-water is comparatively clean and free 
of fine particulate material, thereby reducing operating costs by reducing the necessity for 
the use of pre-treatment substances (California Water Desalination Task Force 2003a; 
Campbell and Jones 2005).  In areas where quality of the feed-water may be an issue as 
a result of high turbidity, productivity or the occurrence of harmful algal blooms (HABs), 
these intake options as a pre-treatment strategy are attractive. 

The amount of water that can be taken in by sub-surface intakes is a function of the type 
of substrate, its permeability and other geotechnical characteristics (California Coastal 
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Commission, 2004).  Beach wells and infiltration galleries will not work well in areas 
where the substrate contains high proportions of silt or clay, or where the sandy 
substrate is unstable or insufficiently deep to ensure the intakes are not exposed during 
seasonal sand movement or storms.  Furthermore, due to the large number of wells 
required to fulfil the feed-water requirements of large-volume intakes, the use of such 
intakes is usually limited to smaller systems.  For example, infiltration galleries can usually 
supply desalination plants with a capacity of ~19 000 m3.day-1 or smaller (Pankratz, 
2000).  A geohydrological study undertaken in the Wlotzkasbaken area determined that 
the gneiss bedrock lies only 2-3 m below the surface of the beach (The Soil Engineer, 
2007).  Within the surf-zone, the sand gives way to coarse pebbles, and beyond the sand 
breaker-bar located ~10 m from the low tide mark, the bedrock protrudes (CSIR, 2007; 
P. Truter, Research Dive Unit, UCT, pers. obs.).  As a consequence of the shallow nature 
of the unconsolidated coastal sediments, in combination with the high feed-water 
requirements for the plant, sub-surface intakes are not a feasible option for the Trekkopje 
Desalination Plant. 

An open type sea pipe intake has thus been selected; its selection is dependant on site 
specific conditions such as permeability of beach sand, clarity of sea water in the surfzone 
and cost factors.   

Various discharge alternatives exist for the disposal of effluent from the RO plant, namely 
beach discharge wells, open-channel surf-zone discharges, evaporation ponds and single-
point effluent pipelines.  These are described briefly below. 

Disposal of brine through beach discharge wells involves the construction of beach wells 
on or just off a beach.  The concentrate is discharged through the well, and mixing with 
ocean water takes place within the sands prior to the concentrate reaching the 
sediment/water interface.  Any water with higher than ambient salinity would then be 
subject to mixing within the surf zone of the beach (California Water Desalination Task 
Force, 2003b).  Currently, few desalination plants internationally are using this option of a 
high-saline brine discharge (one example is the Marina Coast Water District plant in the 
Monterey Bay Area, California, California Water Desalination Task Force, 2003b), and 
there are no studies available that have investigated the effects of this type of discharge 
on the marine environment.  As a consequence of the shallow nature of the 
unconsolidated coastal sediments, in combination with the large number of boreholes and 
interconnecting pipework required along the beach to receive the high effluent volumes 
from the plant, discharge wells were not considered a feasible option. 

An open-channel surf-zone discharge is usually designed such that the discharge occurs 
just above the high water mark with the brine flowing down an open concrete channel 
into the active surf-zone.  As the beaches in the area of the proposed intake and 
discharge structures for the RO Plant are actively used by rock- and surf-anglers, who 
often travel along the coast on the beach, such a discharge option would not be 
appropriate.  Not only would it have substantially higher aesthetic impacts than a buried 
pipeline, but would pose an obstruction to vehicular traffic on the beach. 

The use of evaporation ponds for the disposal of reject brine from desalination plants is a 
particularly attractive alternative in arid and semi-arid areas, both from an economic and 
environmental perspective.  Evaporation ponds have long been used for salt production in 
many parts of the world, and recently this option for disposal of reject brine has been 
implemented at numerous inland plants in the Gulf States (Ahmed et al. 2000; Mohamed 
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et al. 2005).  This disposal option is, however, practical only for relatively small volume 
discharges, as the land area required to receive brine volumes of the magnitude proposed 
for the Trekkopje RO Plant would be extensive.  This option was also not supported by 
the Ministry of Agriculture, Water Affairs and Forestry, and was thus not considered 
feasible for the proposed Trekkopje Plant. 

In order to minimise the potential marine ecology impact of the brine disposal, the option 
for discharge via a marine pipeline, into deep water was chosen. The design of the 
diffusers is such that maximum mixing is targeted, through the layout and diameter of 
the diffusers. Initial modelling has shown this design to be optimal for maximum 
dispersion of the brine. 

(ii) Pre-treatment process system 

Depending on the quality of the sea water, the pre-treatment system is to be carefully 
selected to protect the 2 sets of membranes from biological and inorganic fouling. 

Pre-treatment options that have been considered are: 

• Chemical dosing of coagulants, flocculants 

• Control of biofouling with use of chlorine, UV, ozone and other ozixidising agents 

• Suspended solids removal with sand filters, ultrafiltration membranes, cartridge filters, 
flotation and clarification.  

(iii) Energy Recovery System 

The two most common energy recovery devices available today are pelton wheels and 
pressure exchanger (PE) units. The pressure exchanger system is a piston type of energy 
recovery device with a transfer efficiency of 97% guaranteed, while pelton wheels have 
an efficiency of 70%. The pressure exchanger system has thus been selected for this 
installation. 

The PE system is a relatively new development in sea water desalination technology, 
which has helped to dramatically reduce the operating costs. 

(iv) Post-treatment System 

Post treatment involves the stabilisation and disinfection of the potable treated water. 
Stabilisation can be achieved by the addition of limestone, milk of lime, carbon dioxide, 
sodium hydroxide, magnesium marbles and a variable combination of the aforementioned 
chemicals. The selection depends on the quality of the treated water and its requirements 
to achieve stable non-corrosive water. 

Chlorination (gaseous, electrolytic and chlorine dioxide) 

For seawater-based processes, the cost of fouling can be substantial. Macro-fouling from 
mussels, clams, oysters, sea anemones and barnacles, combined with micro-fouling from 
bacteria, slime and algae, greatly restrict the flow of water along pipelines and through 
heat exchangers. Localized corrosion can also occur where oxygen diffusion is restricted 
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which then causes destructive turbulence at inlets and severely shortens the life of 
affected equipment. 

The water quality of sea water along the Namibian coast is nutrient rich, has high 
plankton levels, and contains kelp forests.  The high levels of biological growth along the 
Namibian coast will result in significant bio-fouling of the sea water intake pipelines. This 
can be controlled using irregular shock dosing of chlorine into the inlet structure and into 
the sea water entering the intake pipelines. 

Swakopmund is subject to an infrequent phenomenon of “red tide” during which an 
upwelling of hydrogen sulfide raises seabed sediments; this phenomenon is fatal to 
marine life.  When these events occur, the desalination plant will have to be managed to 
ensure that effective desalination can be achieved. Alternatively a suitable pre-treatment 
technology needs to be selected which is able to perform adequately during these 
periods. Thus chlorine has three uses in this sea water desalination plant; (a) control of 
biofouling on the membranes, (b) removal of H2S and (c) disinfection of final treated 
water. 

Four main sources of chlorine are commonly used as a disinfectant and biological growth 
inhibiter in water treatment installations. Each source has its particular advantages and 
disadvantages. A detailed evaluation of the technical, financial and environmental factors 
of each of these options was considered.   

The four chlorine sources considered were thus (i) chlorine gas, (ii) chlorine dioxide     
(iii) sodium hypochlorite and (iv) electrolytic chlorination. 

(i) Chlorine gas 

This is a standard and accepted technology which is regularly used on water treatment 
plants. The following environmental and technological benefits are relevant: 

• High capacity chlorinators (often wall-mounted) occupy relatively little space  

• Integrally mounted automatic control valves and safety devices 

• They are an all-vacuum operation lowering the risk of gas leaks, thereby reducing 
safety and environmental risks. 

Chlorine is stored as a liquid in 925 kg pressurized cylinders. Gas under pressure enters a 
vacuum regulator and then is dissolved into a water stream.   

Chlorination is the best solution for treating biologically fouled sea water. The manual use 
and bulk storage of liquid chlorine is sometimes considered an unacceptable safety 
hazard on land or on water; specific measures need to be taken to prevent or contain any 
leaks. 

The transport of chlorine in remote areas is also a perceived risk. Nonetheless this 
remains a preferred option in most countries for large scale water treatment due to the 
economic benefits of the option. 
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(ii) Chlorine Dioxide 

Chlorine dioxide is a gas which is highly soluble in water and does not dissociate in the 
same manner as chlorine, and is effective over a wider pH range. A chlorine dioxide 
system consists of the generator, the precursor tanks, the motive water tank, relevant 
dosing pumps and control facilities. 

The manufacture of chlorine dioxide has some drawbacks: 

• Particular attention must be given to safety and storage of feed chemicals 

• Chlorine dioxide solution is highly corrosive, but not explosive as the generators 
produce a solution 

• Special material pumps are required which are likely to be expensive to maintain 

• Transport of hazardous chemicals to remote areas could pose an environmental 
threat 

• Special materials for piping to the dosing points will be required. 

Although chlorine dioxide may be offer slightly more effective control of biofilms, the 
additional capital cost does not justify the possible benefit. Aside from the additional cost, 
the risk factors associated with handling of the corrosive liquid imposes a higher risk than 
the risk associated with the use of a gas chlorine system.  

 (ii) Sodium hypochlorite 

Sodium hypochlorite is normally supplied as a 33% solution which means that the supply 
of this chemical involves the transport of large quantities of water. The cost per 
kilogramme of chlorine is thus higher than chlorine gas. It is normally used for small 
installations where the higher cost can be offset by the easier handling conditions and 
lower environmental risk associated with the exposure the chlorine gas. For large 
installations such as the proposed project, the cost per kilogramme is too high.  

Advantages are: 

• Less risk of exposure to chlorine gas 

• Easier to handle than chlorine gas 

Disadvantages are: 

• Not stable. Free chlorine readily breaks down to low levels within one month 

• Large volumes would be transported to site on a monthly basis 

• Higher cost per kg chlorine 

• Hazardous liquid, risk of exposure and damage to skin and lungs.   
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(iii) Electrolytic chlorination 

The manual use and bulk storage of liquid chlorine is sometimes considered an 
unacceptable safety hazard on land or on water. For the same reasons, the handling of 
large volumes of liquid sodium hypochlorite is also impracticable. Electrolytic chlorination 
systems produce, in situ, a dilute, safe solution of sodium hypochlorite for direct injection 
into the water.  

Industry standard electrolytic chlorination systems provide the most effective, 
environmentally safe method of preventing biological fouling. Sea water flows through the 
electrolytic cells made up of titanium anodes and cathodes. Passing electric current 
through the seawater converts the sodium chloride into sodium hypochlorite, the active 
ingredient required for anti-fouling. 

Electrolytic chlorination systems offer the following benefits: 

• Modular and compact making them adaptable to installations 

• Low maintenance 

• Safe by design – no potential for production of hazardous chlorine gas 

• No salt is required to make brine. A recycle stream of seawater is used directly. 

The disadvantages of electrolytic chlorination are: 

• Require regular acid cleaning of titanium electrodes 

• Power consumption is large, 350 kW for this application 

• An additional transformer capacity would be needed at the intake works 

• Chemical dosing a cleaning station at the inlet works 

• New technology yet to prove its claims 

• Very high capital cost. 

Conclusion 

The preferred option for chlorine dosing is conventional and well accepted gas chlorine 
dosing system. All the necessary leak detection and alarm systems are included in the 
design to ensure that the system is safe to operate.  

Cleaning agents 

The ultrafiltration and RO membranes are cleaned with a combination of acidic and basic 
cleaning agents. The acid cleaning agent is a strong acid - either hydrochloric, sulphuric 
or citric acid. Hydrochloric acid has been selected as it is the best cleaning agent to 
remove carbonate and sulphate scale, the predominate scale forming components 
expected in this reverse osmosis application. 



Trekkopje Desalination EIA: Chapter 1 Introduction to Project                                           Final Draft January 2008 18

The high pH cleaning chemicals are usually a cocktail of sodium hydroxide and other 
specialise cleaning aids and detergents. Sodium hydroxide is the most common and most 
affordable high pH chemical available to raise the pH of water to a condition necessary 
for cleaning. A large range of specialised cleaning aids is available from the top suppliers 
differing only in price and the specific elements they are able to remove. Thus the 
specialised aids selected have been recommended by the chemical supplier to remove the 
foulants expected from this particular sea water. Specialised cleaning aids to be used are:   

o Citric Acid – 2% (HNO3) 

o Trisodium phosphate 1% (TSP) 

o Sodium Tri-Poly Phosphate (SSTP) 

o Ethylenediamine tetraacetic acid (EDTA) 0.5 % 

o Sodium Laurel Sulphite (SLS) 

The concentrations of these in the final brine disposal water are at very low levels, and as 
such have limited environmental impact (see Chapter 7). 

Antiscalant agents 

An antiscalant is selected depending on the nature of inorganic scale expected, which in 
turn is dependant on the sea water quality and selected operating conditions. 
Recommendations for an antiscalant have been considered from all major suppliers. The 
preferred antiscalant is one that has proven to be the most biodegradable alternative, 
from Avista called Vitec SR biodegradable antiscalant, one of the few approved 
biodegradable antiscalants available in the market at the moment. 

1.8.4 Design of the infrastructure 

Plant layout 

When considering the plant layout, many alternatives factors were evaluated which 
impact on the final plant layout, such as: 

• Aesthetic impacts 

• Noise suppression 

• Corrosion due to sea mist and humid sea air conditions 

• Concrete tanks versus synthetic tank materials 

• Allowance for future expansion 

• Power consumption per cubic meter of water produced is affected by the plant layout. 
An optimum plant layout is to consider shortest pipe routing between power source and 
the motor consumer. 
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• While optimising power cable lengths, the length of expensive steel pipe work between 
major pieces of equipment such as high pressure pump and reverse osmosis membrane 
vessels is also to be optimised. 

• Ground conditions such as rock. 

All the above factors have been considered in designing the plant layout of the 
desalination unit (see Chapter 4 for a detailed description), which has been designed to 
allow for future expansion, without additional land area needed. 

1.8.5 Routing of the associated pipeline infrastructure 

Using the optimal site as a base, an environmental and archaeological investigation was 
undertaken to determine alternatives for the routing of the pipeline. Constraints included: 
 

• The lichen fields to the north 

• The archaeological remains to the south 

• The road which is currently in use by the quarry as a main access route to the existing 
quarry 

Based on these limitations, the optimal route was chosen. Initially, the preferred route 
was to run parallel to the existing quarry road, north of the dolerite ridges, as this is an 
already disturbed area, which is deemed in ecological terms to be preferable to creating a 
brand new development corridor through pristine desert and protected habitat (the West 
Coast Recreational Area). However, input received from lichen experts and other 
stakeholders indicated that this route would severely compromise the newly regenerating 
southern portion of the lichen field. Thus, the first 8 km of the pipeleine will run south of 
the dolerite ridges, to avoid the lichen fields. 

1.8.6 The “No-Go” Option 

Should the desalination plant not be built, the Trekkopje Uranium Project will not 
progress. This will mean that the proposed taxes and other direct financial benefits of the 
mine will not be realised. During the planned life of mine, the Trekkopje Uranium Project 
is expected to generate US$ 5.6 billion in revenue by producing 32,353 t U (71.177 

million pounds of U3O8). The project will pay approximately US$ 168 million in royalties 
and US$ 794 million in direct taxes over its life (2009 – 2018).  This will make a 
substantial contribution to Namibia’s mining sector, the non-diamond value of which was 
N$ 428 million1 in 2004 (Tutalife & Shigweda, 2006). 

At the same time, the option for Namwater to access the additional 25 Mm3 of water for 
other commercial and domestic use will be curtailed, and Namwater will have to find an 
alternative to supplying the future requirements for the Swakopmund and Walvis Bay 
areas. This will likely require Namwater to fund the construction of a desalination plant in 
its entirety, rather than “piggy-backing” on the UraMin construction. Funding for such a 
project would need to be sought, probably from foreign investors. 

                                                      

1 Note: this figure is not representative of the current contribution as commodity prices have increased dramatically 
in 2005 and 2006. 
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All social benefits accruing from the mining rent distribution and from the supply of water 
in the region will thus not be realised. There will be no environmental damage caused by 
either the mine or the desalination plant and related infrastructure, if the project does not 
proceed. 

1.9 Brief introduction to the project setting/regional environment 

The project is located in Namibia, which is located on the west coast of Africa. The 
Trekkopje mine itself is located 65 km NE of Swakopmund, with the desalination plant 
proposed for a site 3.5 km north of Wlotzkasbaken, approximately 30 km north of 
Swakopmund (see Figure 1.4 and Figure 1.5). 

1.9.1 Location - regional and local maps 

 

Figure 1.4: Regional setting of Trekkopje and Associated Infrastructure 
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Figure 1.5: Proposed Location of Desalination Plant 

1.9.2 Biophysical Environmental Setting 

The proposed site for the desalination plant, 3.5 km north of Wlotzkasbaken, falls in the 
Erongo coastal zone region (NACOMA, 2007). The Erongo coastal zone is approximately 
300 km long, and features Namibia’s only coastal urbanised sub-region, incorporating the 
municipalities of Walvis Bay, Swakopmund and Henties Bay, and the declared settlement 
area of Wlotzkasbaken. Approximately half this area, stretching from the Kuiseb River, 
south of Walvis Bay, to Mile 14 north of Swakopmund, is the only part of the Namibian 
coastline without any nature protection status. The sub-region is the focus of coastal 
development activity in Namibia. 
 
The area is characterised by rock and sand desert that extends close to the shoreline. 
Dunes are absent and the coast is mostly rocky. The lichen fields (depicted in Figure 1.6) 
between Wlotzkasbaken and Cape Cross (a protected area), and those in the dunes 
between Swakopmund and Walvis Bay are of global biodiversity significance. 
 
 
 
 

Desalination plant

Lichen 
Chain 
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Figure 1.6: Mapped Lichen Fields at Wlotzkasbaken 

 
A draft Strategic Environmental Assessment (SEA) is available for the Erongo and Kunene 
coastal regions that has identified 18 priority areas or habitats for conservation (NACOMA, 
2007). The biodiversity assets of Kunene and Erongo coastal regions are recognised 
globally as exceptional; the priority areas of significance that are close to the proposed 
desalination plant development zone are: 
 

• The Lichen fields of the Central Namib  

• South of Wlotzkasbaken is a main breeding zone for Damara Tern 

• Mile 4 salt works is a wetland of global importance 

Wlotzkasbaken, a very small settlement of holiday houses held on one year leases, has 
very few permanent residents and falls within the area from Mile 8 to Mile 20 proposed 
for aquaculture by the Ministry of Fisheries and Marine Resources (MFMR). The area 
north of Wlotzkasbaken has been heavily utilised for off-road driving, both on the beach 
and to the east, through the lichen fields. Borrow pits exist along the road, that have 
presumably been used to create the salt road from Swakopmund, through 
Wlotzkasbaken, to Henties Bay (the C34). It is one such borrow pit that is proposed for 
the location of the desalination plant. 
 
Originally, the proposed routing of the permanent water pipeline is to the south of the 
lichen fields, and to the north of the archaeologically significant outcrops, utilising the de 
facto servitude that has been created by the quarry road, which has been in use for 
between 10 and 20 years.  The largely above-ground pipeline was planned to run to the 
north of the road; it was planned that the pipeline would provide an access barrier, 
thereby affording the lichen fields some additional protection from uncontrolled off-road 
recreational driving. However, concerns raised by an international lichen expert and other 
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stakeholders has led to the rerouting of the first 8 km of the pipeleine, south of the 
dolerite ridges. This will avoid the sensitive southern portion of the lichen fields, which 
are regenerating after the storms of the early 2000’s.  

1.9.3 Socio-Economic 

The vision for the region links a “spatial-economic development model” and a “human-
environmental development model,” and seeks to diversify the economy towards the 
secondary and tertiary sectors and to de-concentrate population resources away from the 
main centres, “with the focus of providing development and services to outlying areas as 
a priority” (NACOMA, 2007).  

The Erongo Region has the second highest income per capita in the country after the 
Khomas Region, and has good access to the infrastructure necessary for economic 
development.  Small/medium enterprise (SME) activity is limited and is concentrated 
mainly in trade and services and, to a lesser extent, in manufacturing.  The Erongo 
Region Development Plan (RDP) Year 2000 and the Erongo Regional Council have 
emphasized the need to widen the economic base of the region to increase the regional 
income and create work opportunities for the 70 000 people in the region. 

71% of the population aged 15+ belongs to the labour force2 and 34% of the labour 
force is unemployed.  The proportion of unemployed females is 42% and that of 
unemployed males is 28%.  The majority of those engaged in economic activity in Erongo 
are in wage employment.  This means that the labour force is highly vulnerable to non-
employment.  

Erongo is considered to have some of the best schools in Namibia, demonstrated by the 
fact that these schools draw students from across the country.  Adult literacy rates are 
high compared to the national average. Social welfare and community development has 
progressed over the last few years in Erongo, and health services in the Region are 
considered good.  The construction of new health facilities has brought health services 
closer to the communities.  HIV is a serious problem for the region’s development.  The 
regional HIV/AIDS Counselling statistics for 2004 revealed that, of 5,197 people pre-
tested, 33.4% tested positive.   

According to UN categorisations, Namibia belongs to the group of lower-middle-income 
countries (Stork, 2005). Even though Namibia is considered a middle income country 
(US$ 1,960 per capita in 2001), wealth distribution is extremely skewed.  An estimated 
55% of national income accrues to only 10% of the population (USAID, 2006) and it is 
estimated that more than 56% of the population lives on less than US$2/day (Population 
Reference Bureau, 2005). 

The population growth outpaces job creation: only 7,000 of 20,000 annual high school 
graduates find jobs, and 60% of the workforce is unemployed or underemployed (USAID, 
2006).  Employment figures also reflect that women are still under-represented in the 
economy. 

One of the goals of the Ministry of Agriculture, Water and Forestry (MAWF) is to ensure 
access to reliable water supply of an appropriate standard for households and other 
economic uses. The regional economy has limited capacity for extensive growth because 

                                                      

2
 i.e. that Chapter of a population that can be employed 
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of the small number of economic sectors, the cyclical dependence on natural occurrences, 
the lack of other income generating sources, and the small formal sector workforce. The 
current lack of a major water source for industry within the area limits the capacity for 
development.  

At current use levels, the Erongo water resources are over-utilised; desalination plants 
are now being considered whenever future water demands are discussed. 
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2 REGULATORY SETTING 

2.1 International Protocols and Agreements 

As signatory to the Convention of Biological Diversity and the Convention to Combat 
Desertification, Namibia is committed to the preservation of rare and endemic species, and to 
provide protection for ecosystems and natural life-support processes within the country’s 
boundaries.  As a signatory of the United Nations Law of the Sea Convention of 1982, Namibia 
is also required to adopt legislation to reduce marine pollution from seabed activities in the 
Exclusive Economic Zone (EEZ) and on the continental shelf, and from land-based sources. 

2.1.1 The Convention on Biological Diversity  

Namibia ratified the Convention on Biological Diversity in 1992 and in terms of this; the 
Namibian government is obliged to develop a system of protected areas and to protect its 
biodiversity.  The Namibian Biodiversity Strategy and Action Plan addresses this (see Chapter 
2.2.3). 

2.1.2 Convention to Combat Desertification 

By ratifying this Convention in 1995 the Namibian Government has undertaken to “address the 
underlying causes of desertification, pay special attention to the socio-economic factors 
contributing to desertification processes”, and to “adopt an integrated approach addressing the 
physical, biological and socio-economic aspects of the processes of desertification and 
drought”.  The objectives of the Convention are to be achieved by, inter alia, “strategies that 
focus simultaneously, in affected areas, on improved productivity of the land and the 
rehabilitation, conservation and sustainable management of land and water resources, leading 
to improved living conditions , in particular at the community level” (UNCCD, 1995). 

2.1.3 United Nations Convention on the Law of the Sea, 1982 

With respect to the marine intake and outfall infrastructure, the most relevant part of this 
Convention is the conservation and management of marine living resources. The Convention 
became effective in 1994, having been ratified by Namibia in 1983. Among other requirements, 
the Convention encourages optimum use of fish stocks without risking depletion through 
overfishing. 

2.1.4 Equator Principles 

In addition to these three Conventions, UraMin subscribes to the Equator Principles in its 
environmental and social undertakings. The Equator Principles3 require an EIA to address the 
following:   

• assessment of baseline environmental and social conditions,  
• requirements under host country laws and regulations, applicable international treaties 

and agreements,  
• sustainable management and use of renewable natural resources (including sustainable 

resource management through appropriate independent certification systems),  

                                                      

3 The Equator Principles are a benchmark for the financial industry to manage social and environmental impacts arising through 
projects financed by participating financial institutions.  For more information, see www.equator-principles.com  
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• protection of human health, protection of human rights and community health, safety 
and security (including risks, impacts and management of project’s use of security 
personnel),  

• protection of cultural property and heritage  
• protection and conservation of biodiversity, including endangered species and sensitive 

ecosystems in modified, natural and critical habitats, and identification of legally 
protected areas,  

• use and management of dangerous substances,  
• major hazards assessment and management,  
• labour issues (including the four core labour standards), and occupational health and 

safety,  
• fire prevention and life safety,  
• socioeconomic impacts,  
• land acquisition and involuntary resettlement,  
• impacts on affected communities, and disadvantaged or vulnerable groups,  
• impacts on indigenous peoples, and their unique cultural systems and values,  
• cumulative impacts of existing projects, the proposed project, and anticipated future 

projects,  
• consultation and participation of affected parties in the design, review and 

implementation of the project  
• consideration of feasible environmentally and socially preferable alternatives,  
• efficient production, delivery and use of energy, and  
• pollution prevention and waste minimisation, pollution controls (liquid effluents and air 

emissions) and solid and chemical waste management 
 

According to the classification overleaf, and the outcomes of the impact assessment and 
management plans contained in the rest of this report, the construction of the 
desalination plant and associated infrastructure ranks as a Category B project. 
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2.1.5 International Finance Corporation (IFC) – Operational Policy 4.01: Environmental 
Assessment 

An environmental assessment: 

• evaluates a project’s potential environmental risks and impacts in its area of influence, 
• examines project alternatives, 
• identifies ways of improving project selection, siting, planning, design and 

implementation by preventing, minimising, mitigating or compensating for adverse 
environmental impacts and enhancing positive impacts, and 

• includes the process of mitigating and managing adverse environmental impacts 
throughout project implementation.   

The IFC’s policy further stipulates that environmental assessments consider: 

• the natural environment (land, water and air), 
• human health and safety, 
• social aspects (including cultural property) and 

The Equator Principles: Environmental and Social Screening Process  

Environmental screening of each proposed project shall be undertaken to determine the 
appropriate extent and type of environmental assessment (EA).  Proposed projects will be 
classified into one of three categories, depending on the type, location, sensitivity, and scale 
of the project and the nature and magnitude of its potential environmental and social impacts. 

Category A: A proposed project is classified as Category A if it is likely to have significant 
adverse environmental impacts that are sensitive, diverse, or unprecedented. A potential 
impact is considered “sensitive” if it may be irreversible (e.g., lead to loss of a major natural 
habitat) or affect vulnerable groups or ethnic minorities, involve involuntary displacement or 
resettlement, or affect significant cultural heritage sites.  These impacts may affect an area 
broader than the sites or facilities subject to physical works. EA for a Category A project 
examines the project's potential negative and positive environmental impacts, compares them 
with those of feasible alternatives (including, the “without project” situation), and 
recommends any measures needed to prevent, minimize, mitigate, or compensate for adverse 
impacts and improve environmental performance. A full environmental assessment is required 
which is normally an EIA. 

Category B: A proposed project is classified as Category B if its potential adverse 
environmental impacts on human populations or environmentally important areas — including 
wetlands, forests, grasslands, and other natural habitats — are less adverse than those of 
Category A projects. These impacts are site-specific; few if any of them are irreversible; and in 
most cases mitigatory measures can be designed more readily than for Category A projects. 
The scope of EA for a Category B project may vary from project to project, but it is narrower 
than that of Category A EA. Like Category A EA, it examines the project's potential negative 
and positive environmental impacts and recommends any measures needed to prevent, 
minimize, mitigate, or compensate for adverse impacts and improve environmental 
performance.  

Category C: A proposed project is classified as Category C if it is likely to have minimal or no 
adverse environmental impacts. Beyond screening, no further EA action is required for a 
Category C project. 
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• transboundary and global environmental aspects. 

Natural and social aspects are to be considered in an integrated way and the assessment 
must take national legislation and policy frameworks, as well as international treaties, into 
account.  The assessment must also commence as early as possible in the project’s life-
cycle. 

Assessments must include consultation of project-affected groups and NGOs regarding 
the possible environmental impacts of the project.  The views of these parties must be 
taken into account. 

2.2 Regulatory Context 

The abstraction, use and disposal of water in Namibia is regulated by the Ministry of 
Agriculture, Water Affairs and Forestry (MAWF). Licenses are provided through this 
ministry for the abstraction, use and disposal of water. The Water Resources 
Management Act 24 of 2004 requires that an assessment of the environmental impacts of 
the water use be prepared prior to granting of an abstraction or disposal authorisation.  

The Ministry of Environment and Tourism (MET) is the custodian of the Namibia’s natural 
environment and discharges this duty via environmental regulations.  The MET is thus the 
lead agent for EIAs; however licensing of water abstraction, use and disposal is only 
considered once an EIA acceptable to MAWF has been submitted and a Record of 
Decision has been handed down.  

Since Independence, the Namibian government has adopted a number of policies that 
promote sustainable development. Most of these originate in clauses of the Namibian 
Constitution, particularly Article 95(l), where the State undertakes to “actively promote 
and maintain the welfare of the people by adopting … policies aimed at…the utilisation of 
natural resources on a sustainable basis for the benefit of all Namibians, both present and 
future…” 

The Namibian policies and strategies that are of specific relevance to this EIA are: 

2.2.1 Namibia Vision 2030  

The second National Development Plan (NDP 2) articulates Namibia’s national 
development objectives, which are to (i) revive and sustain economic growth, (ii) create 
employment, (iii) reduce inequalities in income distribution, (iv) reduce poverty, (v) 
reduce regional development inequalities, (vi) promote gender equality and equity, and 
(vii) promote economic empowerment. 

2.2.2 Environmental Assessment Policy  

The policy aims to ensure that decision makers are fully informed of the proposed 
operation, and so are accountable for their decisions. 

2.2.3 Namibia’s Biodiversity Strategy and Action Plan  

A ten-year strategic plan of action for biodiversity conservation, and a new management 
plan for the National West Coast Recreation Area are in progress to replace the plan from 
1986. 
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2.2.4 Namibian Coastal Management White Paper (NACOWP) 

The White Paper will provide a comprehensive framework to support integrated planning 
and decision-making affecting coastal lands and waters, based on the carrying capacity of 
the Namibian coast as a whole. Its function is to provide clear guidance on the 
implementation of Integrated Coastal Zone Management in Namibia and promote 
consistency of future policy and decision-making (at national, regional and local level) in 
relation to Namibia’s coast and seas (NACOMA, 2007).  

Key activities linked to NACOWP are (i) the review of current laws and policies and 
proposition of appropriate amendments, (ii) the clarification and harmonization of 
institutional mandates for coastal zone management, (iii) a Strategic Environmental 
Assessment (SEA) for the Namibian coast and (iv) a communication and awareness 
raising campaign. A steering committee is in place to oversee the NACOWP. In addition, 
the four coastal Regional Councils have constituted an Integrated Coastal Zone 
Management Committee (ICZMC) to address issues of coastal conservation, management 
and planning.  

Other policies of relevance to the EIA for the desalination plant are presented in the table 
below.  

Socio - 
economic  

 

General 
Biophysical 

Impacts 

Water Land-use, tenure 
and capability 

Policy on Wildlife 
Management, 
Utilisation and 
Tourism in 
Communal Areas 

Namibia’s 12 Point 
Plan for Integrated 
and Sustainable 
Environmental 
Management 

National Water 
Policy White Paper 
2000 

National Land 
Policy 

Policy on 
Community-
Based Tourism 
Development 

Conservation and 
Biotic Diversity and 
Habitat Protection 
Policy 

Water and 
Sanitation Policy 

 

Land Use Planning 
Policy 

Community 
Based Natural 
Resource 
Management 
(CBNRM) Policy 

Policy Framework 
for Wildlife and 
Utilisation 
Production in 
Support of 
Biodiversity 

Integrated Water 
Resource 
Management and 
Water Demand 
Management Policy 

 

NDP2 The Parks and 
Wildlife 
Management Bill, 
2004 

Appendix B of 
Namibia’s 
Environmental 
Assessment Policy 

 

 Pollution Control 
and Waste 
Management Bill, 
1999 

Prevention and 
Combating of 
Pollution of the Sea 
by Oil Act 6 of 
1981, 
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Socio - 
economic  

 

General 
Biophysical 

Impacts 

Water Land-use, tenure 
and capability 

 Marine Resources 
Act 27 of 2000 

  

 

2.3 Key Legislative Requirements  

2.3.1 The Environmental Management and Assessment Bill (2003) 

The Environmental Management and Assessment Bill (EMA, 2003) is, inter alia, intended 
to:  

• give effect to the provisions of the Constitution by establishing principles for 
environmental management and promoting integrated environmental management,  

• give statutory effect to the Environmental Assessment Policy,  and  

• enable the Namibian Government to meet its obligations under international 
environmental conventions.  

In terms of the EMA, an environmental assessment is the “process of identifying, 
predicting and evaluating the actual and potential biophysical, social and other relevant 
effects on the environment of projects prior to their implementation…as well as the 
consequences of projects…and their alternatives and options for mitigation, with a view to 
minimising negative impacts on the environment, maximising benefits and promoting 
compliance with the principles of environmental management…” (EMA, 2003, p 2).  

While the EMA sets outs a list of Principles of Environmental Management, two key 
principles in the EMA which are applied in this EIA are: 

• The Precautionary Principle – lack of scientific certainty will not be used as a reason to 
postpone cost effective measures to prevent degradation where there are threats of 
serious or irreversible environmental damage, and 

• The Principle of Preventative Action – there is an obligation to prevent damage to the 
environment or to limit and control activities which may cause such damage. 

2.3.2 The Water Resource Act (No 24 of 2004) 

The Act makes provision for a number of functions pertaining to the management, control 
and use of water resources, water supply and protection of water resources. The Ministry 
of Agriculture, Water Affairs and Forestry (MAWF) is responsible for conservation and 
utilisation of these resources. A distinction is made between private and public water in 
terms of ownership, control and use. The Act recognises the natural environment as a 
water user.   
 
Environmental impact analysis is required under Chapter 33 (3) of the Water Resources 
Act 24 of 2004, for the abstraction and use of water and under Chapter 60 (1) of the 
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same Act for the discharge of effluent, including brine. MAWF has already granted an 
abstraction permit for the purposes of the UraMin desalination plant (see Appendix 2.1). 

Table 2.1 provides recommended target values derived from the national and 
international guidelines and pertaining to the proposed hypersaline discharge.  The 
individual constituents of the effluent and their potential impacts on the marine 
environment are discussed in more detail under separate headings in the detailed report. 
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Table 2.1: Water quality guidelines for the discharge of high-salinity brine into the marine environment 

VARIABLE 
SOUTH AFRICA 
(DWAF 1995) 

AUSTRALIA/NEW ZEALAND 
(ANZECC 2000) 

WORLD BANK a 
(World Bank 1998) 

Zone of 
impact / 

mixing zone 

To be kept to a minimum, the acceptable 
dimensions of this zone informed by the EIA and 
requirements of licensing authorities, based on 

scientific evidence. 

 
100 m radius from point of discharge for 

temperature 

Temperature
The maximum acceptable variation in ambient 

temperature is ± 1°C 

Where an appropriate reference system is 
available, and there are sufficient resources to 

collect the necessary information for the 
reference system, the median (or mean) 

temperature should lie within the range defined 
by the 20%ile and 80%ile of the seasonal 

distribution of the ambient temperature for the 
reference system. 

< 3°C above ambient at the edge of the zone 
where initial mixing and dilution take place.  

Where the zone is not defined, use 100 meters 
from the point of discharge when there are no 

sensitive aquatic ecosystems within this distance. 

Salinityb
 33 – 36 psu 

Low-risk trigger concentrations for salinity are 
that the median (or mean) salinity should lie 
within the 20%ile and 80%ile of the ambient 

salinity distribution in the reference system(s).  
The old salinity guideline (ANZECC 1992) was 
that the salinity change should be <5% of the 

ambient salinity. 

- 

Total 
residual 
Chlorine 

No guideline, however deleterious effects 
recorded for concentrations  as  low  as  2 – 20 
μg. ℓ-1.  A conservative trigger value is <2 μg.ℓ-1. 

3 µg Cl. ℓ-1 measured as total residual chlorine 
(low reliability trigger value at 95% protection 
level, to be used only as an indicative interim 

working level) (ANZECC 2000)c 

0.2 mg. ℓ-1 at the point of discharge prior to 
dilution 

Dissolved 
oxygen 

For the west coast, the dissolved oxygen should 
not fall below 10 % of the established natural 
variation.  For the south and east coasts the 

dissolved oxygen should not fall below 5 mg/ℓ  
(99 % of the time) and below 6 mg/ℓ (95 % of 

the time) 

Where an appropriate reference system is 
available, and there are sufficient resources to 

collect the necessary information for the 
reference system, the median lowest diurnal DO 
concentration for the period for DO should be 

>20%ile of the ambient dissolved oxygen 
concentration in the reference system(s) 

distribution. The trigger value should be obtained 
during low flow and high temperature periods 

when DO concentrations are likely to be at their 
lowest. 

- 
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VARIABLE 
SOUTH AFRICA 
(DWAF 1995) 

AUSTRALIA/NEW ZEALAND 
(ANZECC 2000) 

WORLD BANK a 
(World Bank 1998) 

Nutrients 

Waters should not contain concentrations of 
dissolved nutrients that are capable of causing 
excessive or nuisance growth of algae or other 

aquatic plants or reducing dissolved oxygen 
concentrations below the target range indicated 

for dissolved oxygen (see above) 

Default trigger values of  
   PO4-P:    100 µg. ℓ-1 
   NOx-N:     50 µg. ℓ-1 
   NH4

+-N:  50 µg. ℓ-1 
for the low rainfall southern Australian region 
(Table 3.3.8 in ANZECC 2000) 

 

Chromium 8 μg. ℓ-1 (as total Cr) 

Marine moderate reliability trigger value for 
chromium (III) of 10 μg. ℓ-1 with 95% protection 

 
Marine high reliability trigger value for chromium 

(VI) of 4.4 μg. ℓ-1 at 95% protection. 

0.5 mg. ℓ-1 (total Cr) for effluents from thermal 
power plants  

Iron  
Insufficient data to derive a reliable trigger value.  

The 
current Canadian guideline level is 300 μg. ℓ-1 

1.0 mg. ℓ-1 for effluents from thermal power 
plants 

Molybdenum  

Insufficient data to derive a marine trigger value 
for molybdenum.  A low reliability trigger value of 
23 μg. ℓ-1 was adopted to be used as indicative 

interim working levels. 

 

Nickel 25 μg. ℓ-1 (as total Ni) 
7 μg. ℓ-1 at a 99% protection level is 

recommended for slightly-moderately disturbed 
marine systems. 

 

a The World Bank guidelines are based on maximum permissible concentrations at the point of discharge and do not explicitly take into account the receiving 

environment, i.e. no cognisance is taken of the fact of the differences in transport and fate of pollutants between, for example, a surf-zone, estuary or coastal 

embayment with poor flushing characteristics and an open and exposed coastline.  It is for this reason that we include in this study other generally accepted Water 

Quality guidelines that take the nature of the receiving environment into account. 

b The ANZECC (2000) Water Quality guideline for salinity is less stringent than, but roughly approximates, the South African Water Quality guideline that requires that 

salinity should remain within the range of 33 psu to 36 psu. 

c Chlorine “shocking” is proposed for the Trekkopje RO Plant.  This involves using high chlorine levels for a few seconds rather than a continuous low-level release.  In 

this case the target value is a maximum value of 2 mg. ℓ-1 for up to 2 hours, not to be repeated more frequently than once in 24 hours, with a 24-hour average of 0.2 

mg. ℓ-1 (The same limits would apply to bromine and fluorine.). 
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2.3.3 The Marine Resources Act 27 of 2000 

This Act provides for the conservation of the marine ecosystem; for the responsible 
utilisation, conservation, protection and promotion of marine resources on a sustainable 
basis; and for the control of marine resources for these purposes (NAMLEX, 2004). With 
respect to the intake and outfall pipelines, this Act is relevant to the protection of the 
marine resource. 

2.3.4 Other Legislation 

Several other pieces of legislation are relevant to this project.  A draft version of the 
Pollution Control and Waste Management Bill (1999) has amalgamated a variety of Acts 
and Ordinances that provide protection for particular species, resources or components of 
the environment.  These include, but are not limited to, the Nature Conservation 
Ordinance No.4 of 1975, the Sea Fisheries Act 29 of 1992, the Sea Birds and Seals 
Protection Act 46 of 1973, Seashore Ordinance No. 37 of 1958, Hazardous Substances 
Ordinance No. 14 of 1974 and amendments, and the Atmospheric Pollution Prevention 
Ordinance No. 11 of 1976.  All construction, disturbance, effluent and pollution resulting 
from the Trekkopje RO Plant project will be required to be in strict accordance with the 
regulations outlined in the Pollution Control and Waste Management Bill. 
 
Under Namibian legislation both the abstraction and discharge of water from and into the 
sea requires a permit under Chapters 32 and 56 of the Water Resources Management Act 
(No. 24 of 2004), respectively.  This Act is based on the National Water Policy (Ministry of 
Agriculture, Water and Rural Development 2000).  The effluent water discharged (and 
potential associated co-discharges) from the proposed RO plant is classified as “industrial 
effluent” and thus requires a license under the Act.  A combined licence to abstract and 
use water and to discharge effluent is covered under Chapter 38 of the Act. 
 
The Water Resources Management Act, however, does not contain any target values for 
water quality.  These will form part of the regulations associated with the new Water Act 
and will be implemented at a future date.  As far as can be established, South Africa is 
the only southern African country that currently has an official set of water quality 
guidelines for coastal marine waters.  In terms of policy, legislation and practice South 
Africa’s operational policy for the disposal of land-derived wastewater to the marine 
environment (DWAF 2004 a-c) is thus of relevance 
 
Specifically, environmental quality objectives need to be set for the marine environment, 
based on the requirements of the site-specific marine ecosystems, as well as other 
designated beneficial uses (both existing and future) of the receiving environment.  The 
identification and mapping of marine ecosystems and the beneficial uses of the receiving 
marine environment provide a sound basis from which to derive site-specific 
environmental quality objectives (Taljaard et al., 2006).  To ensure that environmental 
quality objectives are practical and effective management tools, they need to be set in 
terms of measurable target values, or ranges for specific water column and sediment 
parameters, or in terms of the abundance and diversity of biotic components. 
 
The South African Water Quality Guidelines for Coastal Marine Waters (DWAF, 1995) 
provide recommended target values (as opposed to standards) for a range of substances, 
but these are not exhaustive.  Therefore, in setting site-specific environmental quality 
objectives, the information contained in the DWAF guideline document is supported by 
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additional information obtained from published literature, best available international 
guidelines (e.g. ANZECC, 2000; World Bank, 1998). 
 
A short list of other regulations of particular significance includes the following: 
 

• Electricity Act (No 2 of 2000) is administered by the Directorate of Energy, Ministry 
of Mines and Energy (MME).  The main objective of the Act is to provide for the 
establishment and function of the Electricity Control Board, which is responsible for 
regulating the industry. It replaces the Electric Power Proclamation 4 of 1922.  The 
Electricity Regulations (administrative) are contained in Government Gazette 2371. 

 
• Health and Safety: A number of regulations have been gazetted since 1992, dealing 

with various aspects related to employer and employees rights, including the 
regulations relating to the health and safety of employees at work, promulgated in 
terms of the Labour Act (Government Gazette 1617 of 1 August 1997). The 
administration of these regulations is assigned to various ministries by Proclamation 
10/1997, as published in Government Gazette 1615. In addition, the Atmospheric 
Pollution Prevention Act (No. 45 of 1965) includes Chapters that are relevant to health 
and safety.  The following Chapters of the act, and its related regulations, are 
applicable to many operations: 

 
o Part II - control of noxious or offensive gases, 
o Part III - atmospheric pollution by smoke, 
o Part IV - dust control, and 
o Part V - air pollution by fumes emitted by vehicles. 

The table below presents a summary of further legislation in terms of which the specialist 
studies in this report were undertaken, or which directed the nature of the impact 
assessments and mitigation measures. Where relevant, details of the legislation for each 
study are included in the baseline chapters of this report, Chapter 5. 

Socio - 
economic 

 

General 
Biophysical 

Impacts 

Water Air quality Archaeology Land-use, 
tenure and 
capability 

Communal 
Land Act (Act 
10 of 2002) 

 

Nature 
Conservation 
Ordinance 
No.4 of 
1975 and 
Nature 
Conservation 
Amendment 
Act (No. 5 of 
1996) 

Namibian 
Water 
Corporation 
Act (No. 12 
of 1997) 

Atmospheric 
Pollution 
Prevention 
Act (No. 45 
of 1965) 

 

National 
Heritage Act 
(No. 27 of 
2004),  

 

Nature 
Conservation 
Ordinance 
No.4 of 
1975 and 
Nature 
Conservation 
Amendment 
Act (No. 5 of 
1996) 

Traditional 

Authorities 

Act (17 of 

1995) 

Forestry Act 
(No. 12 of 
2001) 

 

Water Act 
(No. 54 of 
1956) 

Air Quality 
Act (No. 39 
of 2004) 

War Graves 
and National 
Monuments 
Amendment 
Act (No. 11 of 
1986)  
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Socio - 
economic 

 

General 
Biophysical 

Impacts 

Water Air quality Archaeology Land-use, 
tenure and 
capability 

Nature 
Conservation 
Ordinance of 
1975 and 
Nature 
Conservation 
Amendment  
Act (No. 5 of 
1996) 

Soil 
Conservation 
Act (No. 70 
of 1969) 

Water 
Resources 
Management 
Act, 2004 
(No. 24 of 
2004) 

 Ordinance 27 
of 1966 

 

Regional 
Councils Act 
(No. 22 of 
1992) and 
Amendment 
No. 17 of 
1997 

     

The draft 
Namibian 
Environmental 
Management 
Act 10 of 
1997 

     

 

2.3.5 Other Regulatory Agencies 

In addition to the lead agencies discussed above, a number of other Namibian state 
institutions are charged with regulating areas potentially affected by this project.  These 
areas include radiation, social development, conservation and infrastructure.  The 
agencies relevant to this project therefore include the following: 

• the Ministry of Health and Social Services, 
• the Environmental Impact Assessment Unit/Environmental Commissioner, 
• the nascent Sustainable Development Commission (SAIEA, 2003)  
• The Ministry of Fisheries and Marine Resources   
• the Erongo Regional Council, 
• Namwater, 
• Nampower, and 
• the Ministry of Works, Transport & Communication. 
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3 METHODOLOGY 

3.1 Phases of the Environmental Impact Assessment (EIA) Process for the 
Proposed Desalination Plant 

The Trekkopje Uranium Project EIA commenced in February 2006. Through this process, 
extensive stakeholder engagement was undertaken that dealt with the issues of 
developing the mine and its related power and water infrastructure. 

Desalination was assessed as the optimal water provision technology option early in 2007. 
The EIA for the desalination plant and related pipeline infrastructure therefore built on 
the work undertaken for the mine EIA, including the engagement processes and issues 
that were raised through the mine EIA. It was therefore possible to build an immediate 
picture of the concerns of stakeholders relating to the proposed desalination plant. In 
addition, a focus group meeting was held in mid-June 2007 to discuss the biophysical 
impacts of concern with a specialist focus group of I&APs, which was followed by a public 
meeting late in August 2007. A further focus group meeting was held late in September 
to discuss options for the location of the desalination plant. Public meetings were held 
early in December to discuss the draft document that was distributed for comment in 
November 2007. 

3.1.1 Scheduling of the Desalination EIA 

The project timeline for the successful commissioning of the mine has been very tight, 
with target dates towards the end of 2008. In discussion with MET, it was initially agreed 
that the EIA for the desalination plant, intake and disposal pipelines and the permanent 
water supply pipeline could be prepared in parallel, with UraMin accepting the risk 
associated with this approach. However, the duration of the specialist studies allows the 
reports to be combined into a single EIA Report for the desalination plant and all 
associated infrastructure. Hence, this report contains the EIA for the desalination plant, 
for the intake and brine disposal system and the permanent water pipeline and associated 
powerline. 

3.1.2 Phase 1 - Scoping   

A scoping report has not been produced, due to the time constraints of the project, as 
well as the extensive forerunning engagement processes. However, records of issues 
have been kept and the final issues report is appended (Appendix 3.4). 

The Public Participation Process 

The objectives of the public participation relating to desalination were to: 

• identify and address the concerns, issues and questions of interested and affected 
parties, 

• provide information to stakeholders on the project on an ongoing basis, 
• identify opportunities, issues,  constraints and alternatives, 
• identify additional interested and affected parties, 
• ensure and facilitate opportunities for affected communities and marginalized groups 

to discuss their concerns,   
• obtain, verify and/or update relevant data, and 
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• provide feedback on the findings of the assessment and request comments on the 
findings. 

Stakeholder groups that have been consulted through the desalination EIA process 
include, but are not limited to: 

• officials in Central and Regional Government (MET, MAWF, MFMR, NACOMA), the 
Erongo Regional Council, and the Town Council of Swakopmund 

• the Wlotzkasbaken community 
• specialists (for example geohydrology, town planning)  

Public participation has been very focussed in this phase of the EIA. Prior to distribution 
of the draft report in November, the process included three meetings (two focus group 
meetings and one public meeting), one-on-one meetings with government officials and 
specialists, a presentation to a joint Ministerial Management Committee meeting, the 
production and circulation of a third public information document, and an advert 
announcing the EIA and calling for comments and issues to be submitted. 

A three week period for public review was set aside, and interested and affected parties 
commented on this draft EIA Report.  At the same time, the report was reviewed by Dr 
Peter Tarr, the independent EIA reviewer.  Public review meetings were held in 
Swakopmund and Windhoek in December 2007.  At these meetings, feedback was 
received, as were written comemtns form Professor Norbert Juergens, an international 
lichen expert. Public engagement processes will however not end; UraMin is committed to 
ongoing engagement throughout the operation of the mine to ensure transparent 
decision-making and responsiveness to issues of concern. 

This final report, including the final specialist study reports and minutes of public 
meetings includes comments arising from the review and the final public participation 
meetings.  

The final document will be submitted to the authorities for a decision and will be made 
available to stakeholders.   Stakeholders will be informed of the Record of Decision, which 
will also be announced in the media, and they will be notified of appeal procedures 
should they wish to contest the decision. 

The records of the public participation process are included in this report as Appendices. 

Schedule of meetings: Appendix 3.1 

Minutes of meetings: Appendix 3.2 

Presentations: Appendix 3.3 

Stakeholder concerns: Appendix 3.4 

3.1.3 Phase 2 – Specialist studies   

During the EIA process for the mine, experts in their various fields were commissioned to 
analyse the current social and environmental conditions at the proposed mine site and its 
environs.  Some of the work carried out addressed the requirements for specialist work 
for the desalination plant and related infrastructure. Where this occurred, studies were 
not duplicated.  
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The following specialist studies were carried out4 for the siting of the desalination plant, 
and the routing of the permanent water pipeline: 

• visual impact assessment of the proposed site of the desalination plant, 
• geological and geohydrological assessment, 
• topographic analysis, 
• soil assessment, 
• bathymetric surveys, and 
• marine ecology. 
 
Fauna, flora and archaeological studies were carried out along the proposed pipeline 
route. Detailed social studies were carried out as part of the mine EIA, and were not 
repeated. 

3.1.4 Phase 3 – Impact Assessment 

The results of the specialist studies and the public consultation process were analysed 
and assessed.  Potential impacts, both negative and beneficial, were identified.   

3.1.4.1. Methodology for Risk Assessment for Siting of Desalination Plant 

For the purposes of choosing the optimal location of the desalination plant, a risk 
assessment process was followed, in which social, environmental, technological and 
financial factors were considered for a variety of sites. The impact rating used for each of 
these factors is provided in Table 3.1 below. 

Table 3.1: Impact Ratings for Siting Factors 

Level Rating Social Environmental Technological Cost 

1 Low Minor nuisance 
effects / minor 
positive benefits 

Ecological 
systems continue 
to function 

No specific 
technological 
specialisation needed 

Low 

2 Medium Occasional 
significant 
impacts (either 
positive or 
negative) 

Occasional 
recoverable 
impacts/enhance
ment of 
ecosystem 
functioning 

Some degree of 
specialised technology 
required/enhances 
technological capacity 
of the area  

Medium  

3 High Significantly 
impairs/enhances 
social functioning 
or activities 

Ecosystem 
functioning 
significantly 
impaired/major 
effects avoided 

High level technology 
required / benefits 
that accrue extend 
well beyond the 
project scope 

High  

 

                                                      

4 Some specialist reports were too large to be fully incorporated into the text of this report.  In such 
cases, the full specialist report is included as an appendix with salient points repeated in the body of this 
report.  Other reports are available as appendices to the Trekkopje Uranium Project EIA. 
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The probability of the impact was assessed according to the table below. 

Table 3.2: Probability Ratings 

Probability Rating Description 

1 Unlikely 

2 Medium 

3 High or unknown 

 

The risk significance was then calculated for each possible site, across each of the factors, 
such that: 

Risk significance (Location 1) = (probability of social impact x level of 
social impact) + (probability of environmental impact x level of 
environmental impact) + (probability of technological impact x level of 
technological impact) + (probability of cost impact x level of cost 
impact). 

The assessment, although subjective, was reviewed by the EIA team, in order to provide 
a consensus view of the ratings. Following comments by the independent reviewer, this 
scoring methodology, and the siting options were revised. As a result of this revision, the 
routing of the pipeline has been changed to avoid as far as possible, the impacts on the 
lichen fields, which are of global significance. 

3.1.4.2. Methodology for Visual Impact Assessment 

The visual impact assessment was carried out by a specialist. The methodology used is 
described below, and the full report is contained in Appendix 5.2. 

• Digital Elevation Model 

A Digital Elevation Model of the site was created in ESRI GIS 3D Analyst making use of 
contours provided by the surveyors. A scaled 3D model of the desalination plant was 
generated by Site Plan and then incorporated into the 3D Analyst. The positions of the 
KOPs that were recorded and photographed during the site visit were then converted into 
a 3D format and included in the 3D GIS model. This enabled the generation of similar 
views of the proposed landscape modification caused by the desalination plant as seen 
from the position of the KOPs. A Photoshop exercise was used to merge the assimilated 
landscape modification with the photograph taken from the KOP location based on the 
notes recorder at the time of photo-survey with reference to line of site visibility. 
Including the referenced GPS points into the GIS 3D Model enables a greater accuracy as 
the flags on the 3D model can be referenced to recognisable points on the photographs 
(Figure and Figure). 
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Figure 3.1: Model Proof Flag Map 
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Figure 3.2: Model Proof Flag Photographs 

• Visibility (Viewshed Analysis) 

The viewshed defines the extent to which the property is visible to the surrounding areas. 
Due to the lack of digital data available for the area surrounding the site, viewshed 
mapping was undertaking making use of site survey. This involves the completion of a 
structured field survey report, based on observations recorded from selected viewpoint 
across a representative study area. In this regard the viewshed must be seen as an 
approximation. 

 

Viewshed Summary Table Visual and Aesthetic Guideline Reference: 

Visibility of the project – the geographic area from which the project will be visible, 
or view catchment area.  

High visibility – visible from a large area (e.g. several square kilometres).  

Moderate visibility – visible from an intermediate area (e.g. several hectares).  

Low visibility – visible from a small area around the project site.  

 

• Visual exposure 

The degree of contrast that the proposed landscape modifications will make to the 
existing landscape is measured from locations surrounding the property. The selection 
criterion for these Observation Points is their location within the defined viewshed where 
they would have a clear view of the property. It is also important to take into 
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consideration View Corridors. These are linear geographic areas that are visible to users 
of the route, usually situated along movement routes.  

• Visual receptors 

The impact is defined according to the sensitivity of the receptors, as outlined below: 

• High sensitivity – e.g. residential areas, nature reserves and scenic routes or trails;  
• Moderate sensitivity – e.g. sporting or recreational areas, or places of work;  
• Low sensitivity – e.g. industrial, mining or degraded areas. 
 

• Receptor Sensitivity per Site 

In the VRM methodology, the level of visual impact considered acceptable is dependent 
on the type of receptors. The perceived sensitivity is a measure of public concern for 
scenic quality in relation to the proposed landscape modifications. The receptors located 
at the KOPs are assigned high, medium or low sensitivity levels by analysing the various 
indicators of public concern: 

 
• Type of users, 
• Amount of use, 
• Public interest, 
• Adjacent land use, 
• Special areas and other factors. This would include factors such as potential skylines 

and ridgelines. 
 

• KOP Exposure 

Based on distance from the project to selected viewpoints, exposure or visual impact 
tends to diminish exponentially with distance. The inverse relationship of distance and 
visual impact is well recognised in visual analysis literature. This means that the impact of 
an object diminishes at an exponential rate as the distance between the observer and the 
object increases due to atmospheric conditions prevalent at the location which causes the 
air to appear greyer, diminishing detail. Thus, the impact at 1,000 metres from the 
property would be 25% of the impact as viewed from 500 metres from the property. At 
2000 metres it would be 10% of the impact at 500 metres. The relationship is indicated in 
the following graph generated by Hull and Bishop (Figure 3.3).  
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Figure 3.3: Inverse Relationship between Distance and Visual Impact 

• Magnitude of Visual Impact 

Sites are assigned one of four visual management classes that represent the site’s relative 
value of the visual resources.  

• The Class I objective is to preserve the existing character of the landscape where the 
level of change to the characteristic landscape should be very low and must not attract 
attention.  

• The Class II objective is to retain the existing character of the landscape and the level 
of change to the characteristic landscape should be low. Management activities may be 
seen, but should not attract the attention of the casual observer and should repeat the 
basic elements of form, line, colour and texture found in the predominant natural 
features of the characteristic landscape.  

• The Class III objective is to partially retain the existing character of the landscape 
where the level of change to the characteristic landscape should be moderate. 
Management activities may attract attention but should not dominate the view of the 
casual observer and changes should repeat the basic elements found in the 
predominant natural features of the characteristic landscape.  

• The Class IV objective is to provide for management activities which require major 
modifications of the existing character of the landscape. The level of change to the 
landscape can be high and these management activities may dominate the view and be 
the major focus of the viewer attention.  

In order to define the above classes this study has made use of the table below 
developed by the Bureau of Land Affairs, USA, which cross references scenic quality, 
distance zones and sensitivity combined values as defined through the use of stipulated 
Questionnaires.  

Class I is assigned to those areas where a management or specialist decision has been 
made to maintain a natural landscape. Class I is not rated in terms of Scenic Quality, 
Sensitivity and Distance questionnaires. As there is no specific planning with regard to the 
sites with regard to maintaining a natural landscape, the visual inventory will be used. 
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Classes II, III & IV is defined using an overlay analysis based on questionnaires which 
define the scenic quality, sensitivity level and distance ratings. It must be noted that 
these classes are informative in nature and would have to be modified to take into 
consideration a management decision. 

 

Figure 3.4: Class II, III and IV Variables Matrix 

• Description of Impacts: Contrast Rating Methodology 

The Contrast Rating is the analysis stage and measures the extent to which the 
proposed landscape modifications intrude into the views of receptors located at the KOPs 
based on the objectives defined for the alternative sites. This involves a visual rating 
process comparing the proposed features with the major features in the existing 
landscape using the basic design elements of form, line, colour, and texture. Based on 
this analysis, mitigation measures are suggested which could be used as a guide for 
resolving visual impacts. 

 

• Description of Impacts: Visual Intrusion 

The visual intrusion is defined as the level of compatibility or congruence of the project 
with the particular qualities of the area, or its 'sense of place'. It is based on the measure 
of the degree of contrast of each site as seen from the KOPs and is defined in terms of 
the following categories:  

 

High visual intrusion – results in a noticeable change or is discordant with the 
surroundings; 

Moderate visual intrusion – partially fits into the surroundings, but clearly noticeable; 

Low visual intrusion – minimal change or blends in well with the surroundings. 
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3.1.5 Phase 4 – Environmental and Social Management Programme (ESMP) 

The first three phases provided the input for this phase.  The ESMP presents the 
measures for the mitigation/optimisation, management, control and monitoring of 
environmental impacts during the life-cycle of the desalination plant, and its related linear 
infrastructure. Closure is not considered in this EIA due to the almost certain 
management of the desalination plant by a consortium, including Namwater, and the final 
handover of the desalination plant for supply to other users, once the Trekkopje Mine has 
closed.  

3.2 Predictive Methods employed  

3.2.1 Biophysical 

• Air quality and dust 
- See mine EIA  

• Flora & fauna 
- Assessment of proposed site to determine the presence or otherwise of sensitive 

populations 
• Water 

- Geohydrological assessment of the proposed site 
• Visual 

- Photographic survey of existing conditions 
- Analysis of sensitive landscape elements in relation to proposed project components 

• Geology, landforms and soils 
- Assessment and mapping of site 
- Sampling and analysis 

• Land use and land tenure 
- Assessment of proposed site and application for lease 

• Marine Ecology 
- Assessment of the potential ecological impacts in the marine environment, through 

literature survey and new data on intertidal sandy beach macrofauna were collected 
during a baseline field survey 

• Health and safety 
- Hazard identification and risk assessment 

3.2.2 Socio-Economic and Cultural 

New baselines were not constructed, given the temporary nature of the nearest 
settlement, namely the residential arrangements at Wlotzkasbaken. The recent Strategic 
Environmental Assessment (SEA) undertaken by NACOMA, along with other available 
literature, was used to prepare the baseline of the current socio-economic situation. A 
full social impact assessment was undertaken as part of the Trekkopje Uranium Project 
EIA, which was used as input to this desalination EIA. 

3.3 Impact Rating and the Establishment of Confidence Limits 

The following criteria were applied in the rating of impacts.  These criteria cannot be 
uniformly applied to all impacts associated with this project, and have been adapted 
where necessary. The assessment is essentially qualitative, and based on expert opinion, 
experience, and research and where available, published data. 
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3.3.1 Assessment Criteria 

• Nature of the impact assesses the effect the activity would have on the affected 
environment. The impact will be:  :  

- negative (-),  
- positive (+) or  
- neutral (neu). 

 

• Intensity for negative impacts, establishes whether it is expected to be: 
- low (L), where the impact has no effect on natural, cultural and social functions and 

processes beyond that of nuisance value, 
- moderate (M), where natural processes and cultural and social functions continue, 

but in a modified way,    
- high (H), where natural processes or cultural or social functions are altered to the 

extent that they temporarily or permanently cease, resulting in severe deterioration 
of the impacted environment, 

- very high (VH), where environmental processes cease completely or societies are 
completely disrupted.   

For positive impacts, the ranking establishes whether it is expected to be: 

- low (L) where the impact has a slight positive effect on natural, cultural and social 
functions and processes, 

- moderate (M) where natural processes and cultural and social functions continue in 
a noticeably enhanced way, 

- high (H) where natural processes or cultural or social functions are altered to the 
extent where the sustainability of the impacted environment is considerably 
advanced.    

 

• Frequency of occurrence:  
- continuous (C), 
- intermittent (I) occurring from time to time, without specific periodicity,    
- periodic (P) occurring at more or less regular intervals,   
- time-linked (T) occurring only or mostly at specific times of the day or week. 

 

• Duration indicates whether the lifetime of the impact will be: 
- Temporary (T), during construction only (can have temporary effects during 

operation as well. This tends to confuse Duration and Phase) 
- short term (S): 0-5 years, the effects can be reversed in a short time , 
- medium term (M): 5-15 years, the effects could be reversed over a medium time 

period, possibly coinciding with the life of mine, 
- long term (L): the impact will only cease after the operational life of the mine   
- permanent (P) – the impact on the receiving environment will effectively be 

irreversible.   

 

• Extent assesses the geographical extent of the impact  
- within a limited area, such as on site where construction is to take place (LIM) 
- local (L),  
- regional (R),   
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- national (N) or 
- international (I).   

 

• Phase: Impacts are assessed for their occurrence at particular phases of the mine 
life-cycle.  The phases are: 

- exploration (E)  
- construction (Con), 
- operation (O), 
- closure (C), 
- post-closure (PC), 
- all phases (All). 

 

• Probability describes the likelihood of the impact actually occurring, indicated as: 
- uncertain (U), where insufficient information is available to determine probability, 
- low (L), where the possibility of the impact materialising is very low,  
- probable (P), where there is a distinct possibility that the impact will occur,  
- highly probable (HP), where it is most likely that the impact will occur, or  
- definite (D), where the impact will occur regardless of any preventative measures.  

 

• Significance 
- High – for negative impacts, the decision should be not to proceed with the project.  

For positive impacts, the impact supports the implementation of the project. 
- Medium – this impact will not be avoided unless mitigation measures are put in 

place and could require modification of the project design.  
- Low – the impact will not affect the decision to proceed with the project and will not 

need to be considered in the project design. 

 

• Potential for mitigation/optimization 
- Low (L) – the potential for mitigation/optimisation is limited because of the severity 

of the impact and a lack of capacity/resources and coping mechanisms in the 
receiving environment. 

- Moderate (M) – the impact is moderate, and the receiving environment has some 
mechanisms to mitigate or optimize the impact, as well as resources that can be 
called upon. 

- High (H) – the intensity of the impact is low and the receiving environment has the 
capacity, resources and mechanisms to mitigate or optimize the impact. 

 

• Degree of confidence in predictions – a statement of the degree of confidence in 
the predictions, based on the availability of information and the specialist's knowledge 
and expertise. 

- Certain (C) - A wealth of information on, and a sound understanding of the 
environmental factors potentially influencing the impact, 

- Sure (S) - A sufficient amount of useful information and a reasonably sound 
understanding of the environmental factors potentially influencing the impact 

- Unsure (U) Limited useful information on and understanding of the environmental 
factors potentially influencing the impact. 
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3.3.2 Cumulative impacts 

A cumulative impact is an impact which: 

• occurs in a receiving environment which is experiencing, has experienced, or may 
foreseeably experience similar impacts in the future,  

• where there is the potential for synergistic interaction between impacts (i.e. the net 
impact is greater than the sum of the component impacts), and/or 

• where ecological or social thresholds may be breached by a number of consecutive or 
simultaneous impacts, which individually may have not have resulted in impacts. 

This is the case in a number of the identified impacts, and reference to a cumulative 
impact is made in the discussion where relevant.   

Regarding cumulative impacts, this report considers the possible effects of the 
construction of many desalination plants, versus the expansion of UraMin’s proposed 
plant to service other water users. The lack of a strategic framework for water provision 
in Namibia hampers the assessment of cumulative impacts, but existing development 
plans were used where possible to try and present a regional context for the 
development. 
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4 PROJECT DESCRIPTION 

4.1 Introduction 

In order to meet the water needs of the proposed mining operation at Trekkopje, 65 km 
NE of Swakopmund, a desalination plant is to be built on the Namibian coast. The plant 
is being built in a modular fashion in order to provide for future opportunities to satisfy 
other possible water demands in the area. 
 
The annual net production of treated water from this desalination plant for use by 
Trekkopje Mine, will be 20 Mm³ per year (54,794 m³/day), with an associated sea water 
abstraction rate of 48,309,179 m³ per year (139,300 m3/day). A water recovery of 46% 
will be achieved, meaning that 46% of the sea water is converted into treated water, 
while the remaining 54% of this sea water is returned to the sea. The average brine 
volume which will be returned to the sea is 84,931 m³/day. The intake system is 
however designed to draw in a sea water volume of 15,076 m3/hr, which caters for the 
possible future water demand of 45 Mm3/year. According to an agreement reached 
between UraMin and Namwater, this additional 25 Mm3 of water provision is to be taken 
up by Namwater to supplement the Swakopmund and Walvis Bay supply. 
  
The overall project infrastructure consists of: 

• a 1.2 km sea water intake pipe system connected to an inlet sump,  
• a transfer pump station,  
• a desalination process plant,  
• intermediate water storage at the desalination plant,  
• treated water transfer pipeline to the mine,  
• a 600 – 800 m brine disposal pipeline and  
• a terminal water storage reservoir at the uranium mining site at Trekkopje.  

 
The facility is to produce water for heap leaching of uranium at the Trekkopje mine with 
additional capacity for other users. Treated water will meet Namibian Water Quality 
Guidelines Class A, with the exception of boron, sodium and chloride (see Table 4.8). 
 
This Chapter of the EIA report addresses the construction and operation of the 
desalination plant, the intake/outfall pipelines, the permanent water pipeline, and the 
related powerline infrastructure.  

4.1.1 Description of the Water Intake and Brine Disposal Marine Pipelines  

The intake system is designed to draw in a sea water volume of 15,076 m3/hr, which 
caters for a future potential water demand of 45 Mm3/year. 
  
The sea water intake system consists of: 
 

• Two x 1,200 mm high density polyethylene (HDPE) or carbon steel intake pipes, 
with suitable corrosion protection 

• A sea water intake structure, 5m x 10m x 1.5m high on the sea bed. 
• 320 m long x 5 m wide x 1.5 m deep trench in the sea bed rock, through the 

surf zone 
• 400 m long temporary jetty, which is 8m wide, constructed of concrete.  
• A 1,000 mm HDPE or steel brine discharge pipe, 600 m long 
• Sea water intake sump & transfer pumps 
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• Sea water transfer line from inlet sump to desalination plant  
• Brine discharge pipe from main plant back to the sea 
• A chlorine dosing system to control marine growth 

 
The reject brine must be discharged back into the sea and this will consist of one 
discharge pipeline. The discharge will have a salt concentration roughly double that of 
the intake seawater.  The brine discharge pipeline must ensure that the brine is quickly 
diluted in the sea and can be dispersed with minimal environmental impact.  This will be 
achieved by installing an efficient diffuser system at the point of discharge.  
 
The point of discharge is 600 m away from the point of abstraction to ensure the intake 
does not draw in any part of the discharge. To minimize the impact on the surrounding 
sea life, the brine discharge system is installed with a custom designed diffuser system 
that allows for the dilution of brine concentrate to the sea water background 
concentration within a maximum distance of 20 metres of the point of discharge. 
 
This diffuser system consists of a large number of small discharge ports, through which 
the brine will be dispersed over a relatively large area.  For the brine pipeline, allowance 
has been made for some 27 different ports which have been set 3 m apart. The diffuser 
system will therefore have a total length of some 78 m.  Port sizes have been designed 
initially as 150 mm in diameter. 

4.1.2 Description of the Sea Water Intake Sump and Pump Station 

The intake sump and pump station will be a structure 30 m long by 10 m wide by 5 m 
deep. The sump will be buried below ground level, with the exception of the roof, thus 
visual impact will minimised. A building housing the transformer and switchgear for 
power supply to sea water intake pumps will be built close to the dry line on the beach. 
The architectural features of the 8m x 6m x 3m high structure will be chosen to blend in 
with the surroundings, according to specialist recommendations. 

 

4.1.3 Description of the Main Desalination Plant Buildings 

A three dimensional representation of the structure is provided in Figure, based on 
engineering drawings. 
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Figure 4.1: 3D Model of Desalination Plant 

 
The main desalination plant buildings consist of:  
 

• 20 x 20 x 5 m high inlet screen and air compressor room 
• 30 x 24 x 8 m high building housing UF membranes 
• 38 x 50 x 7 m high building containing RO membranes and pumps 
• 36 x 16  x 4 m high transformer  and MCC building 
• 18 x 7 x 5 m high limestone saturator 
• 9 x 6 m base pumps station 
• 26 x 10 m office block control room and ablution facilities 
• 10 x 14 m workshop 
• 10 x 10m chemical stores building 
• One 1,200 mm diameter glass fibre reinforced (GRP) sea water transfer pipe will 

be used from the inlet sump to the desalination plant 
• One 1,000 mm diameter GRP pipe will be used for the brine return from the 

desalination plant to the sea outfall pipeline. 
 
A 1.80 m high wall will be constructed around the main desalination buildings. 
 

4.1.4 Description of the Permanent Water Pipeline 

The fresh water will be pumped via an 800 mm Ø ductile cast iron (DCI) pipeline of 47 
km through the desert, crossing several dry river washes. The water will be transported 
via 2 booster pump stations to the terminal reservoir at the mine to a level of 520,35 
metres above mean sea level (mamsl).  
 
The pipeline will be mounted 780 mm (centreline) above-ground on top of pre-cast 
concrete pedestals, placed at 7 meter intervals.  This means that the bottom of the 
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pipeline will be about 350 mm above ground. The pedestal design is depicted in Figure 
4.2 and Figure 4.3. 

 
 

Figure 4.2: Design of Permanent Water Pipeline and Pedestals 

 

Figure 4.3: Schematic of Pedestal Design 

 
The pipeline will be constructed with about ten animal crossings along the line.  Some 
larger dry river bed crossings are to be used to install the pipe partially underground to 
offer free movement for the animals.  These wash beds have been identified and their 
suitability is to be confirmed prior to the start of construction. In addition to this, some 
of the ridges where the pipe will cross will be trenched to again have the pipeline 
underground for a distance of at least 10 meters to give animals a chance to cross.   
 
This design depends on final ground analysis of the envisaged points as it is only 
possible if the ground can readily be excavated.  If the ground is found to be too hard 
and blasting would be required, this option will not be used.  In that case sand/gravel 
will have to be placed over the pipeline for about 20 meters and sloped to allow animals 
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to cross the pipeline.  The final height of these crossings will then be 1,500 mm above 
normal ground level. 
 
Pre-cast concrete pylons will be placed in the ground along the entire pipeline length, 
protruding about 300 mm at 1.5 m intervals, to prevent the crossing of the line with 
vehicles. 
 

4.2 Construction 

Construction activities will be focused on: 
• the marine intake and disposal pipelines, and associated temporary jetty, 
• the inlet sump at the sea shore,  
• the transfer pipelines between the inlet sump and the desalination plant  
• the desalination plant itself 
• the permanent water transfer pipeline and 
• the powerline and related sub-station. Nampower is responsible for these last 

two aspects of the project, although they are included in brief in this report. 
 
The construction period for the main plant and buildings is expected to be 10 months 
while the construction period for the inlet sump is anticipated to be 8 months. The 1 km 
long transfer pipeline and brine discharge pipe, between inlet sump and plant will be 
constructed in 4 months. The construction period for the 47 km permanent water 
transfer pipeline is 12 months. The temporary jetty is to be constructed in the high 
energy surf zone during the rough winter sea conditions. Construction of the temporary 
jetty is expected to take a period of 3 months, while the installation of the marine 
pipelines will take a period of 2.5 months, after the pipe launchway is complete. 

 

4.2.1 Contractor Management 

Contractors will be employed to construct the desalination plant and associated 
infrastructure. The following wording forms part of the Contract Documentation: 
 
“The contractor shall submit to the Engineer a Method Statement regarding the 
construction activities. The Contractor shall not commence any activity until the Method 
Statement has been approved by the Engineer. Except in the case of emergency 
activities, a period of one working week shall be allowed for written approval of the 
Method Statement by the Engineer.  Such approval shall not be unreasonably withheld.” 
 
The Engineer may require changes to a Method Statement if the proposal does not 
comply with the specification, or if, in the reasonable opinion of the Engineer, the 
proposal may result in, or carries a greater than reasonable risk of, damage to the 
environment in excess of that permitted by the specifications. 
 
Method Statements will state clearly: 
 

• Timing of activities 
• Materials to be used 
• Equipment and staffing requirements 
• The proposed construction procedure (as designed with recognition of the 

relevant environmental and social specifications) 
• The system to be implemented to ensure compliance with the above, and 
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• Any other information deemed necessary by the Engineer. 
  
Method Statements will have to comply with the requirements of the ESMP contained in 
Chapter 8 of this report. Due to changing circumstances, it may be necessary to modify 
Method Statements. In such cases, the proposed modifications will be indicated and 
agreed upon in writing between the Contractor and the Engineer. 
 
Approved Method Statements shall be readily available on the site and shall be 
communicated to all relevant personnel.  The Contractor shall carry out the Works in 
accordance with the approved Method Statement, as audited by the Engineer.  Approval 
of the Method Statement shall not absolve the Contractor from any of his obligations or 
responsibilities in terms of the Contract. 

 

4.2.2 The Water Intake and Brine Disposal Marine Pipelines 

The method of construction depends on the sea bed condition encountered in the area 
selected for installing the pipe. The oceanographic survey indicates that the sea bed 
surface consists of hard rock. The marine pipelines are to be positioned directly above 
this and will be stabilised by means of concrete weight collars. Within the nearshore 
surfzone, the pipelines will be buried in the rock by trenching a section through this surf 
zone, large enough to house the 3 pipes. The pipes may be covered with rock or 
concrete to protect them from damage by wave action. Beyond the surfzone local high 
spots on the rocky sea bottom will be removed, so that the pipe is fully supported over 
its entire length. Local low points along the pipe route will be filled with tremie concrete. 
 
Construction of the sea water intake pipe and brine discharge will be carried out by a 
number of main activities, namely: 
 

• the erection of a temporary jetty to facilitate the surfzone crossing,  
• erection of a launchway,  
• pulling or dragging in of long lengths of pipe,  
• securing the pipe into position and finally  
• the connection of the intake structure at the point of water entry. 

 
The equipment needed for these activities is: 
 

PLANT  ACTIVITY  
15 t Mobile Crane  Precast yard 
70 t Jetty Crane  Construct jetty  
70 t Crane on barge  Assist pipe lying and dredging  
50 x 20 m barge  
Tug/work boat  
Small work boat 
300t Linear winch  

Marine work  
Dredging  
Pipe laying  
Surveys  

Welders / 4 KVA GENSETS Power / weld 
750 cfm compressor  Drill/dredge 
125 KVA GENSETS Power  
Drilling and blasting equipment 
Dive equipment 

Removal of rock, and concrete 
encasement 

 
Each activity is briefly described below. 
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4.2.2.1 Temporary jetty 

 
The construction of the jetty involves the procurement of large quantities of sheet pile 
material, concrete and other materials. The temporary jetty will be founded on the rock 
of the sea bed. Sheet steel will be used to create a cofferdam (an area from which 
water can be pumped out during construction), while construction activities take place 
inside the enclosed jetty area. The temporary jetty will be wide enough to allow the 
pipes to be installed adjacent to each other.  
 
Equipment to be used in the construction of the temporary jetty is:  

 
• Concrete batching plant 
• 3 trucks to transport concrete, aggregate and cement and equipment for the 

plant 
• 2 excavators and dozers 

 

4.2.2.2 Launchway 

An area of 150 m x 300 m will be prepared as a work laydown space. Installation of the 
pipes once the temporary jetty is completed will be achieved through a number of main 
activities: 
 

• Construction of a structural steel launchway to facilitate the launching of the 
pipe into the sea 

• Welding of long runs of pipe 
• Pulling out to sea the long sections of pipe with the aid of a barge and a 300 ton 

winch.  
 

4.2.2.3 Pipe installation 

Individual pipeline sections of 10 m to 24 m will be fabricated and transported to the 
site. On-land, these sections are butt-welded together into strings and the concrete 
weight coat will be applied, which requires a sufficiently large and flat onshore working 
area. Here the pipes will be prepared and eventually launched for installation during 
calm weather. Long sections of pipe (up to 200 m long) are placed in the launchway 
and then pulled out to sea from the barge anchored in deep water. The barge is 
equipped with a 300 ton winch to provide the pulling power. The pipe will be partially 
floated out to sea to ensure it is not damaged by the rock; the launch angle is important 
to prevent the pipe getting stuck in the surf zone. 

 

4.2.2.4 Securing of the Pipe 

The pipes will be buried in a trench through the surf zone for a distance of about      
400 m. If the pipe is a steel pipe, a 200 mm thick weight coat will be applied around the 
pipe to provide the necessary stabilising force. The weight coat is specifically design to 
provide the necessary stability to the pipe. If the pipe is to be made from HPDE, 
additional 5 ton concrete collars will be positioned at regular intervals along the length 
of the pipe to ensure the pipe does not move in the rough sea conditions.     
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4.2.2.5 Intake Structures 

The intake structure consists of a concrete structure, to be constructed within a 
protected area in the harbour of Walvis Bay, and which will then be towed out by a 
barge and placed by crane in position on the sea bottom. The intake structure consists 
of two identical sections, each connected to one intake pipeline.  This way maintenance 
can be done on one system while the intake of seawater can continue on the other. 
Divers will be used to connect the pipes to the intake structure. The intake openings will 
be equipped with screens in order to avoid the ingress of larger particles.  These 
screens will be made of a suitable steel material or GRP and need to be cleaned 
occasionally using divers. 
 
To minimise entrainment of sediment and suspended matter and to minimise inlet 
pressure losses, the entrance velocity will be in the order of 0.09 m.s-1, gradually 
increasing as water is drawn farther into the structure. Such velocities are small enough 
so that fish can avoid being drawn into the intake structure.  
 
The stability of this structure will be carefully considered during the detailed design 
phase to ensure that the structure is stable under the influence of the strong wave and 
current action in the area. It is unlikely that scour protection will have to be provided at 
the intake structure but, if required, this will be done by installation of a rock berm 
around its circumference. 
 

4.2.3 The Sea Water Intake Sump and Pump Station 

The entire structure is to be constructed below ground level. In order to construct the 
sump and associated pump station, a trench of about 30 m length and 10 m width will 
be dug to provide seawater access to the intake pump station. 
 
A laydown area of 15 m x 30 m is required for the construction of the sea water intake 
sump. During construction of the foundations, a reinforced concrete caisson will be used 
to lock off the inflow of sea- or groundwater. The foundations will be constructed at a 
level approximately 10 m deep. Any rock up to that level will be removed by blasting 
(see Chapter 4.2.9).  The caisson shall be utilized as walling for the intake structure. All 
excavated soil shall be used to neatly level depression areas in the vicinity.  
 

4.2.4 Main Desalination Plant Buildings 

The 200 m x 150 m site area will serve as the lay down area as well as the area for 
construction of the plant. No additional laydown area is required.  
 
Equipment to be used onsite during the construction of the main desalination plant is: 
 

• Concrete batching plant 
• 2 x 7 ton and 1 x 5 ton tipper trucks to transport concrete, aggregate and 

cement and equipment for the main plant construction 
• 2 Excavators  and 1 D8 bulldozer  
• 1 Scraper for roadworks. 
• Other construction equipment includes shovels and 3 manual concrete mixers   
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4.2.5 Transfer pipeline from Intake Sump to Plant  

A corridor of 15 m wide should be allowed for the installation of this pipeline.  
Construction equipment required for this transfer pipeline item will be: 
 

• 1 x 2 ton excavator 
• Lifting equipment for 2 tons 
• Storage for 215 pipes (an area of 60 m x 20 m) 

 

4.2.6 Permanent Water Pipeline 

To build the pipeline to the final site of the reservoir, 6,772 pipes of 800 mm Ø are 
required. In total 10.234 tons of DCI pipes have to be shipped from the country of 
manufacture to Walvis Bay in Namibia.  This will be done in separate batches. 
 
The DCI pipes will be offloaded from the ship at Walvis Bay. Via a temporary storage 
site inside the harbour, the pipes and fittings will be loaded onto trucks and transported 
to the pipeline route.  Each truck can load a maximum of 6 pipes. Trucks will use the 
tarred road along the coast from Walvis Bay, passing Langstrand, through Swakopmund 
and will then proceed along the Swakopmund-Henties Bay salt road via Wlotzkasbaken 
to the Trekkopje pipe line route.  
 
Parallel to the pipeline route, a service road is to be established by Nampower for 
maintenance of the electrical infrastructure. This offers an ideal supply road for the 
pipes to be transported very close (about 20 meters) to the pipeline route. As it is not 
known what the condition of this road will be, the temporary road to a quarry in the 
vicinity of the mine is at this stage envisaged to be used for transport of the pipes. The 
existing track along the southern boundary of the dolerite ridges will also have to be 
utilised in this regard for the first 8 km of the pipeline. 
 
For safety reason and due to the large diameter of pipe, the actual stacking of pipes will 
only be allowed for 3 layers of pipes. This will require a surface area of approximately 
750m2 each at 12 points along the pipeline route, to be well levelled and prepared to 
store the pipes temporarily until used for construction.  It is envisaged that the same 
storage areas will be used for follow-up deliveries to minimize the actual total area used 
for temporary storage, as the area required would otherwise double.  These storage 
areas will be next to the supply road to minimise traffic by trucks on non-established 
roads.  Storage areas will be demarcated and will be rehabilitated after construction.  
 
The installation of pipes will start with preparation of the pedestals.  These will be cast 
in situ.  It is estimated that 10-ton cement-trucks will be used to deliver the concrete 
from a batching plant at the desalination plant to the pipeline route.  This will require a 
total of approximately 700 trips of these trucks along the pipeline route.   
 
The access tracks between the storage places and the pipeline route will be demarcated 
to limit the number of crossings on undisturbed soil.  Pipes will be transported to the 
final point of installation and placed with a crane and/or excavator onto the pedestals.  
The access tracks will be rehabilitated after completion of the construction. 
 
There will be two booster stations at chainage 16 km and at chainage 32 km of the 
pipeline route.  The area required for these booster stations is estimated at 2,100 m2 
each.   A 30 m diameter round reservoir will be build at these sites, 6 m high, as well as 
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a pump station building, measuring about 25 m x 35 m.  The area will be fenced to limit 
access as well as to enforce usage of established tracks. 
 
It is envisaged that construction teams will be housed at the booster stations and at the 
existing contractor camp at the mine site. Provision will be made for chemical toilets at 
these sites.  Temporary accommodation will be used until the pump station building is 
completed, whereafter these buildings will be used for accommodation. Refer to Chapter 
4.2.14 for a full description of the contractor camps. 
 
Trucks and equipment used on a continuous basis will be parked at the booster stations 
at specially demarcated areas.  Service and wash areas are to be prepared to ensure 
that no contamination of the ground takes place.  
 
Equipment such as cranes, excavators and other equipment used on the line will be 
parked on-site to limit the damage due to travelling.  Precautions will be taken to ensure 
no oil/diesel leaks onto the ground and if an accident happens, that damage is 
contained (refer to Chapter 7). 

4.2.7 Powerline and Sub-station 

Bulk power to the Trekkopje mining area, the water supply booster pump stations and 
the desalination plant will be provided by Nampower. Substations will be built at the 
following: 
 

• the Trekkopje mining site, 
• the desalination plant, and 
• two booster pump stations along the pipeline route from the desalination plant 

to the mine (refer to Chapter 4.2.6). 
 

Currently no infrastructure exists to supply these substations. The nearest Nampower 
substation is at Khan which is approximately 44 km due east of the Trekkopje deposit. 
The Khan substation presently supplies the town of Henties Bay via a 66 kV system 
which runs along the northern edge of the Trekkopje deposit. 
 
The following infrastructure construction is proposed to supply the abovementioned 
substations: 
 

• Extend the Khan substation by installing three new transformer bays each 
equipped with a 40 MVA 220/132kV transformer. 

• Construct a new 132 kV overhead line on concrete structures between the Khan 
substation and the Trekkopje mining site. The new line will run parallel to the 
existing 66 kV Henties Bay power line. 

• Construct a new 132/11 kV step down substation at the Trekkopje mining site. 
The substation will be sited close to the load centre of the mining operations. 

• Construct a new 132 kV power line between the mine substation and the 
desalination plant. The line construction will be of a wood H-pole configuration 
with copper conductors, which requires a 44 m servitude, within which no other 
activities are permitted. 
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• Construct two new 132/11 kV substations along the route between the mine and 
desalination plant to supply the two booster pump stations on the pipeline 
between the desalination plant and the mine. 

• Construct a new 132/11 kV substation at the desalination plant. This substation 
will cater for the total load due to the desalinated water for both Namwater and 
Uramin. 

The substations at the booster pump stations and the desalination plant will be enclosed 
in steel frame building with a suitable cladding. A typical Nampower coastal substation is 
depicted in Figure 4.4. 
 

 

Figure 4.4: Typical Coastal Sub-Station 

 
The notified maximum demand at the abovementioned substations is summarized in the 
table below: 
 Trekkopje 

Mine Site 
Booster 

Station No 
2 

Booster 
Station No 

1 

Desalination 
Plant 

Supply type 3 phase 3 phase 3 phase 3 phase 
Supply voltage  11 000 Volt 11 000 Volt 11 000 Volt 11 000 Volt 
Notified Maximum 
Demand 

25 MVA 2.5 MVA 2.5 MVA 47 MVA 

4.2.8 Concrete batching activities 

Concrete batching activities will take place on site at the desalination plant. Concrete 
will be trucked to the pipeline and powerline construction site(s) (refer to Chapter 
4.2.6).  
 

4.2.9 Rock Blasting 

Blasting will be carried out for the construction of the sea water inlet sump, for the 
transfer lines and at the main plant area, as rock is encountered at foundation level 
and/or pipe routing levels. As described, no blasting will be employed along the 
permanent water pipeline route.  
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All blasting activities will be conducted in accordance with South African National (SAN) 
standards, with adherence to all public safety requirements.  The number of blasts will 
be restricted to the absolute minimum required. Only one blast will take place per day. 
Blasting shall be limited to the period 10:00 – 16:00 and may not be carried out over 
recognized public holidays. Only if blasting is delayed due to the presence of a marine 
mammal in the area, blasting time may be extended to 18:00 with the special 
permission of the Engineer.  
 
Explosives will be used where blasting of rock is required for the construction of the sea 
water inlet sump and at the main plant area. No explosives will be stored on site. 
Blasting activities shall be carried out strictly according to national standards and 
regulations.  
 

4.2.10 Roads 

As part of the desalination infrastructure, roads of 6 m width will be constructed and 
partly paved with interlocking concrete blocks or bituminous coating. Approval has been 
obtained from the Roads Authority to construct an off-ramp interchange from the C34, 
and an underpass for the intake and brine disposal pipelines.  
 
The existing quarry road will be used to access the permanent water supply pipeline and 
powerline route, for construction purposes. As mentioned in Chapter 4.2.6, Nampower 
will construct a service road parallel to the pipeline route in order to construct and 
service the powerline. This will be to the south of the pipeline. Consideration must be 
given to making the existing quarry road, which is currently unsurfaced, a salt road. 
 
Figure 4.5 depicts the conceptual layout of the quarry road, pipeline and powerline, with 
required servitude dimensions. 
 

 

Figure 4.5: Conceptual Layout of Pipeline Infrastructure 

 

4.2.11 Water supply and reticulation 

A temporary drinking water supply will be made available by Namwater at the 
desalination construction site. This will be sufficient for the 300 contractors plus 
management to be utilised in the construction of transfer line from plant to Trekkopje 

22m 22m 30 m

Powerline                           Pipeline Road 

S 

22m 22m 30 m

Powerline                           Pipeline Road 

22m 22m 30 m

Powerline                           Pipeline Road 
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Mine. This water supply will include an allowance for construction activities such as 
cement mixing. 
 

4.2.12 Electrical power supply and reticulation, including sub-station 

For the construction period, power will be supplied by Nampower from an adjacent 
substation.  
     

4.2.13 Workshops and Service areas 

A single workshop will be constructed to provide a contained area for mechanical 
maintenance repair work as well as steelwork fabrication activities. 
 

4.2.14 Labour 

For the estimated 300 workers, operators, artisans and foreman, construction camp 
sites will be temporarily established at the main plant and Mile 4. The camp is expected 
to be approximately 80 m x 200 m in size and will be fenced in.  

 
The breakdown of labour requirements as follows: 

• Intake sump near beach    - 5- 25 workers 
• Transfer pipelines    - 5- 35 workers 
• Main plant structures   - 30 - 130 workers 
• Mile 4 camps site    - up to 100 workers 

 
The camp will comprise temporary houses or caravans, offices, a water tower, water 
and sewage reticulation, septic tanks or chemical toilets and electrical power supply.  
Should septic tanks be used, the effluent will be discharged into a fenced-off area, 
measuring 20 m x 25 m. A permit is to be obtained from the Namibian water authorities 
for this proposed means of waste disposal. 
 
Staff members living in the camp will go for shopping and health care to Swakopmund, 
a distance of approximately 6 km from the campsite.  After completion of the 
construction works on the main plant site, the camp area will be demolished and 
rehabilitated.   

 

4.2.15 Reagents and other chemicals 

During the construction phase, small quantities of cleaning and lubricating chemicals will 
be used. These are PVC glue, acetone, grease and lubricating oils for drilling and 
machining equipment. PVC glue and acetone are supplied in small 250 ml cans, while 
lubricating oils and grease are normally supplied in 20 litre drums.  
 
All containers will be stored in dedicated, bunded and fenced chemical storage areas. 
Empty containers shall be collected and disposed of in waste bins for later disposal at a 
suitable waste disposal site.  

 

4.2.16 Fuel and lubricants 

Diesel fuel will be used to power diesel generators and other machinery.  
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Fuel shall not be stored on site or at the contractor’s camp, but shall be transported to 
the Site as and when required. 
 
Where reasonably practical, plant shall be refuelled at a designated re-fuelling area or at 
the workshop as applicable.  If it is not reasonably practical, then the surface under the 
temporary refuelling area shall be protected against pollution to the reasonable 
satisfaction of the Engineer, prior to any refuelling activities, and where possible be 
designed to encapsulate minor hydrocarbon spillage.  The Contractor shall ensure that 
there is always a supply of absorbent material readily available to absorb/ break down 
spillages. The quantity of such materials shall be able to handle a minimum of 200 litre 
of hydrocarbon liquid spill.   This material must be approved by the Engineer prior to 
any refuelling or maintenance activities. 
 

4.2.17 Waste 

Waste is to be managed according to the requirements of the EMP in Chapter 8. The 
majority of waste will be domestic, with some hazardous waste, primarily containers of 
chemicals, also being generated.  
 

4.2.18 Contaminated water 

Potential pollutants of any kind and in any form shall be kept, stored, and used in such 
a manner that any escape can be contained.  

  

4.2.19 Sewage 

During construction, portable chemical toilets will be used. These will be cleaned by 
contractors using a honey sucker at appropriate intervals.  
 

4.2.20 Proposed expansions 

The plant is designed to allow for future anticipated expansion. A modular design 
philosophy has been incorporated into the design, to make this future requirement 
possible. 
 
Initially infrastructure will be installed to supply 20 Mm³/year treated water (Phase 1), 
with space and other necessary provisions for a phase 2 to yield 45 Mm³/year. 
 
The sea water intake pipes have been designed for the future capacity as it is 
impractical and expensive to consider expansion at a later date. The remainder of the 
process equipment has been designed for the present capacity, with due consideration 
to the space required for future expansion. As an example, the RO system consists of a 
set of 9 RO stacks each capable of producing 6,650m³/day. Space has been allowed on 
site to construct another identical building structure plus ancillary equipment to house 
another 2 RO stacks.  

 

4.2.21 Decommissioning / hand over 

Handover will be carried out in accordance with the standard Keyplan quality control 
procedures, where the necessary completion certificates are signed off by the engineer 
and contractor. 
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4.2.22 Health and Safety 

Health and safety issues will be managed according to the requirements of the ESMP 
(Chapter 8) and the Keyplan in-house guidelines The HSE implementation will be 
monitored, controlled and reported on each month.  
  

4.3  Operations 

The desalination process and water delivery system is made up of the following major 
components: 

 
• The desalination, abstraction and brine delivery system, comprising 

o A sea water abstraction system 
o Inlet sump and sea water transfer pumps 
o Sea water transfer line (inlet sump to desalination plant) 
o Chemical conditioning & ultrafiltration pre-treatment plant 
o A reverse osmosis desalination unit 
o Post-treatment plant and stabilisation 
o A treated water balancing reservoir (3 Ml capacity) 
o A brine return line from the desalination plant to the sea 

• A treated water transfer pipeline and pumping stations 
• A 40 to 60 MLD terminal reservoir at the mine. 

4.3.1  The Desalination, Abstraction and Brine Delivery System 

4.3.1.1 Feed Water Quality 

The cold Benguela current originates in Antarctica and flows up the west coast as far as 
Angola.  It is very rich in plankton due to the cold-water upwelling system, caused by 
the prevailing south to southwest winds. 
  
Northerly winds often intrude during the warm summer months, driving before them 
currents of warm tropical water that cancel out the cold Benguela current for a few days 
or weeks at a time.  The phytoplankton can no longer prosper in the warm nutrient-
depleted waters and they sink to the ocean floor and rot away. 
 
During calm conditions following the northerly winds, the layer of anaerobic water 
(which is normally confined to a thin layer at the bottom of the ocean floor) increases, 
sometimes to such an extent that it reaches the surface of the ocean and a band of 
oxygen-depleted water moves towards the shore. 

 
Sulphur eruptions, which are normally short-lived, are caused by this process of 
decaying of organic matter due to the stagnation of the Benguela current.  When the 
gas bubbles burst free and rise to the surface, they stir up the normally stagnant mud.  
Rising bubbles carry masses of yellow-green sediments to the surface, colouring the 
water and producing a highly offensive smell.   
 
For design purposes information available to Keyplan, water sampling and analysis and 
information from previous studies has been used. 
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4.3.1.2 Design Sea Water Temperature  

Seawater temperatures vary from data recorded over a ten year period (1988 – 1998) 
shown below and in Figure : 
 
  Average temperature   14,9 ºC   
  95% Min    12,5 ºC 
  95% Max    19,0 ºC 
  Absolute Min   10,0 ºC   (one reading of 8 ºC) 
  Absolute Max   23,0 ºC 
 
The selected design temperature for the plant is 15 ºC. The plant will perform over the 
range of temperatures noted, but will have a slightly increased capacity above 15 ºC 
and a decreased capacity when the water temperature is below 15 ºC. 
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Figure 4.6: Sea Water Temperature at Swakopmund 

 

4.3.1.3 Product Water Quality 

Most sea water desalination plants will produce potable water which meets the World 
Health Organisation (WHO) standard for a lifetime of supply. Under certain situations, 
the water quality will vary depending on feed water quality, operating recovery, 
temperature and life of the membranes. The quality of product water is affected in the 
following way:  
 

• Feed water quality: The higher the salinity of the feed water the poorer the 
quality of the product water.  

• Water recovery: The higher the recovery of permeate through the desalination 
unit, the more concentrated the feed water becomes, resulting in a slight 
increase in the permeate total dissolved solids (TDS). For this reason the design 
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water recovery of 46% has been selected, where the product water TDS will be 
in the range of 450 to 485 mg/l, well within potable water standards.  

• The choice of membranes: The degree to which membranes are able to separate 
ions in the water affects the product quality. 

• The water temperature: Warmer water permeates the membranes more readily 
at lower operating pressures resulting in a poorer (higher TDS) product quality. 

 
The desalination system produces water which will, under most circumstances, meet the 
Namwater Guideline for potable water – Group A. However during periods where the 
temperature of the sea water increases the determinands of sodium, chloride and boron 
will not always meet the Group A guideline but will be significantly better than the 
Namwater Group B guideline.  The product water qualities that the process is to 
produce are shown in Table 4.1.   
 

Table 4.1: Guaranteed Product Water Quality 

Element Unit Design Product Water 
Quality 

Namwater Guideline 

pH  6.0 – 9.0 Group A 

TDS mg/L < 1000 Group A 

Conductivity mS/m < 150 Group A 

Turbidity NTU < 1.0 Group A 

Sodium, Na mg/L < 400 * Group B 

Calcium, Ca mg/L < 150 Group A 

Magnesium, Mg mg/L < 70 Group A 

Potassium, K mg/L < 200 Group A 

Chloride, Cl mg/L < 600 * Group B 

Nitrate, NO3 mg/L N < 10 Group A 

Sulfate, SO4 mg/L < 200 Group A 

Boron, B mg/L < 2.0 * Group B 

Fluoride, F mg/L < 1.5 Group A 

 
 

The above product quality is the expected maximum which is likely to be obtained. The 
associated boron concentration will be less than 1.3 mg/l. 
 
Projected water qualities and quantities are summarised in Table 4.2. The mass balance 
shown below is calculated with 9 RO skids in operation giving total permeate flow of 
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2,628 m³/hr (63,072 m³/day). The actual daily average flow achieved is dependant on 
the sea water temperature and plant availability; hence the plant is designed for a 
maximum production in excess of the specified 20 Mm³ per year.  
 

Table 4.2: Water Quality Predictions and Mass Balance 

Description Feed
Balanced 

Feed
Screened Adjusted pH UF Product RO Feed RO Product RO Brine

Stabilised 

Product

Stream No S_0 S_1 S_2 S_3 S_4 S_5 S_6 S_9 S_13

Na (mg/l) 11077.0    11 184.03    11 184.03    11 184.03    11 184.03    11 507.38     171.35    20 565.20     171.35

Ca (mg/l) 418.0     418.00     418.00     418.00     418.00     430.22     1.78     772.56     8.32

Mg (mg/l) 1364.0    1 364.00    1 364.00    1 364.00    1 364.00    1 403.88     5.77    2 521.01     5.77

K (mg/l) 479.0     479.00     479.00     479.00     479.00     492.82     8.29     879.98     8.29

Cl (mg/l) 20426.0    20 261.04    20 261.04    20 261.04    20 261.04    20 847.80     277.00    37 284.47     277.00

HCO3 (mg/l) 280.0     280.00     280.00     257.58     257.58     264.97     5.64     472.18     26.04

SO4 (mg/l) 2663.0    2 663.00    2 663.00    2 682.34    2 682.34    2 760.65     15.06    4 954.46     15.06

NO3 (mg/l) 0.4     0.36     0.36     0.36     0.36     0.37     0.01     0.65     0.01

Hydroxide (mg/l) 0.017     0.02     0.02     0.00     0.00     0.00     0.00     0.01     0.06

Sr (mg/l) 6.7     6.70     6.70     6.70     6.70     6.90     0.03     12.38     0.03

F (mg/l) 1.0     1.00     1.00     1.00     1.00     1.03     0.01     1.84     0.01

Fe (mg/l) 0.1     0.10     0.10     0.10     0.10     0.10     0.00     0.18     0.00

Mn (mg/l) 0.0     0.01     0.01     0.01     0.01     0.01     0.00     0.02     0.00

SiO2 (mg/l) 1.7     1.70     1.70     1.70     1.70     1.75     0.04     3.12     0.04

SS (mg/l) 15.0     25.00     12.50     12.50     0.00     0.00     0.00     0.00     0.00

Temp  (ºC) 15.0     15.00     15.00     15.00     15.00     15.00     15.00     15.00     15.00

pH     8.00     8.00     8.00     7.30     7.30     7.31     5.72     7.56     8.58

Solids (t/h)

TDS (mg/l)    36 659    36 659    36 656    36 656    37 718     485    67 468     512

Flow (m3/h)    6 343    6 343    6 343    6 343    5 713    2 628    3 085    2 628

 

4.3.1.4  Chemicals, Utilities and Spares 

During the operational phase, chemicals will be used for conditioning the sea water for 
membrane treatment and for cleaning the membrane elements. These chemicals are 
antiscalants (Vitec SR), hydrochloric acid, sulphuric acid, chlorine gas, caustic soda, 
sodium hypochlorite, sodium metabisulphite and limestone. The consumption of 
chemicals, utilities and spares has been estimated based on extensive experience with 
both ultrafiltration (UF) and reverse osmosis (RO) systems.  
 
Typical cleaning reagents and pre-treatment chemicals to be used are: 
 

• Hydrochloric Acid – 0.5 % (HCl) 
• Citric Acid – 2% (HNO3) 
• Sodium Hydroxide (NaOH) 
• Trisodium phosphate 1% (TSP) 
• Avista Vitec SR biodegradable antiscalant. 
• Sodium Tri-Poly Phosphate (SSTP) 
• EDTA 0.5 %; 
• Sodium metabisulphite (SMBS) to neutralize free chlorine 
• Sodium Laurel Sulphite (SLS) 
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Based on the desalination plant design, the expected chemical consumption for 
continued operation is presented in Table 4.3. 

Table 4.3: Chemical Storage and Consumption 

Chemical Pre Cl2 gas H2SO4 Anti Scalant

Cl2 Gas -

Product water SMBS Limestone

Concentration gas 98% liquid 100% 100% solid 100%solid

Dose (mg/l) 10 20 2 2 2

Daily usage (l/day) 0.0 1821.0 335.0 0.0 154

Use per 14 days (litres) 25494.0 4690.0 2156 4 tons

Supply quantity 950kg cylinders 1 m3 vessels 950 kg cylinders 50 kg bags

Bulk storage on site 25 m3 tank 1 m3 vessels  

Deliveries per month 1x cylinder 2 x 22 tons 10 x 1m3 7 cylinders 5 tons

5 x  12 m flat bed 

truck per 6 

months

1 tanker per 14 

days

1 x 12 m flat bed 

truck

Chemical  UF Clean Cl2 UF Clean HCl

UF Clean 

NaOH FeCl3 Cl2 Gas Total

Concentration gas 33% 30% 43%

Dose (mg/l) 3

Daily usage (l/day) 180 1400 1140 560

Use per 14 days (litres) 19,600 15,960 7,840

Supply quantity 950 kg cylinders 22 m3 22 m3 22 m3 950 kg cylinders

Bulk storage on site 25 m3 tank 25 m3 tank 25 m3 tank 10 cylinders

Deliveries per month 6.0 22 m3 22 m3 22 m3 21 per month

1 tanker per 14 

days

1 tanker per 

14 days

1 tanker per 14 

days  
 

The antiscalant to be used has been specially developed for sea water application where 
biodegradability is important; hence Vitec SR will be used (see Appendix 4.1 for the 
related Material Safety Data Sheet (MSDS)).  
 

4.3.1.5  Sea Water Intake Description 

The seawater intake system will consist of 2 large diameter intake pipes with an intake 
screen located in a concrete structure, on the sea bottom.  
 
The intake pipe may be constructed from HPDE pipe or steel.  Both options will have a 
design life in excess of 30 years. If a steel pipe is to be used it will have an internal and 
external corrosion protection coating. The specification for the steel pipe is as follows:  
 

• Pipe diameter: 1200 mm  
• Pipe wall thickness: greater than the upper corrosion limit allowance of 0.18 

mm/year X 30 years  
• Corrosion protection: internal and external 
• 200 mm concrete weight coating on top of the external weight coating 
• Pipe wall thickness greater than 3 mm  
• A provision for a full internal HDPE slip liner after at least 15 years of operation 

or when required.  
 
HDPE is the preferred method of construction for the intake pipe; however due to the 
rocky sea bed, a steel pipe will be less prone to damage by wave action on the rocky 
sea bed surface.   
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The seawater will be abstracted 5 m metres below the sea surface to avoid ingress of 
floating matter and will also be some metres above the sea bottom to avoid sediment 
intake. This means that the actual abstraction point will be at least in about 8 – 10 m 
water depth. This will be beyond the immediate high nutrient surf zone area. This last 
aspect is important to ensure that the quality of the abstracted water is acceptable for 
the desalination process. 
 
The abstracted seawater will flow under gravity into a wet-well (sump), located close to 
the beach.  The seawater will then be pumped from the wet well to the desalination 
plant.  
 
For marine pipelines of this nature, there are a number of maintenance and operational 
issues that require careful consideration, including the following:  
 

• Marine growth  
• Chlorination  
• Facility for pigging  
• Monitoring requirements  

 
Any seawater intake structure will experience a gradual build up of marine life. If 
nothing is done to control this proliferation, marine life such as mussels will attach 
themselves within the intake screen, pipeline system and within the inlet sump.  The 
marine life may in time cause blockages, reduced pipe diameters, increased friction 
losses and this reduce the abstraction volume of sea water.   
 
To control the growth of marine life, chlorine will be dosed at the inlet to the sea intake 
pipe, as a shock dose. The dosing frequency will be regulated by visual inspection using 
a travelling camera along the length of the pipe. The frequency of dosing will be 
reduces as far as possible, while still maintaining control of the bio-growth.  
 
Most marine pipeline systems employ a pigging system for the cleaning of these 
pipelines.  Over time marine pipelines will experience some marine growth, scaling or 
settlement problems, which must then be cleaned out.  For this a pig is introduced in 
the pipeline. This consists of a bullet shaped device with bristles, which can 
mechanically clean out the pipeline.  
 
For the intake system, the pigging device must be introduced from the landside and be 
allowed to travel to the seaward end of the pipe from where it is removed. For the brine 
system it will be introduced from the landside and divers will have to remove it from the 
pipeline again.  
 
The reject brine will be discharged back into the sea through the single discharge 
pipeline. The discharge will have a salinity concentration roughly double that of the 
intake seawater.  The brine discharge pipeline must ensure that the brine is quickly 
diluted in the sea and can be dispersed with minimal environmental impact.  This can be 
achieved by installing an efficient diffuser system in say 6 m water depth. This way 
recirculation of the brine discharge into the intake system can be effectively avoided.  
 
A total waste brine stream of 3,773 m³/hr will be discharged from the desalination 
facility back to the sea. The salinity of seawater is relatively constant at an average 
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concentration of 36.6 g/l. Based on a water recovery of 42%, this yields an average 
brine salinity of 67.4 g/l.  
 
A backwash stream from the Ultrafiltration (UF) units is used to control the operating 
flux through the membranes. A volume of 10 to 15% of the intake flow is used a 
backwash. This discharge will be routed to the brine tank and flow back to the sea by 
gravity with the brine stream.    
 
Acid and basic chemicals are used to periodically clean both the UF and RO membranes. 
After the cleaning cycle, these waste chemicals are pumped to a neutralization tank 
where the pH and free chlorine levels are monitored. Acidic cleaning wastes are 
combined with basic cleaning wastes. The pH is measured, adjusted to fall within the 
range of 7.3 to 8.2 and the waste is then discharge slowly over an 8 hour period, into 
the brine stream. If free chlorine is detected in this tank, sodium metabisulphate is 
added before the tank contents are to be discharged to sea. The maximum expected 
volume of cleaning chemical is 53 m³ to be discharged into a volume of 8 x 3,773m³ 
providing further protection to the sea environment by 190 times dilution.  
 

4.3.1.6 Coarse Screening 

Sea water from the transfer pumps is pumped up to the main plant area where it first 
passes through a set of fine screens, before it enters the ultrafiltration membrane unit. 
Four rotary drum screens equipped with 60 micron screens will be installed in channels 
before the ultrafiltration feed channel.  

 

4.3.1.7 Ultrafiltration Pre-treatment 

For seawater-based processes, the cost of fouling can be substantial. Macro-fouling 
from mussels, clams, oysters, sea anemones and barnacles, combined with micro-
fouling from bacteria, slime and algae, greatly restrict the flow of water along pipelines 
and through heat exchangers. Localized corrosion can also occur where oxygen 
diffusion is restricted which then causes destructive turbulence at inlets and severely 
shortens the life of affected equipment. 
 
The water quality of sea water along the Namibian coast is nutrient rich, has high 
plankton levels, and contains kelp forests.  The high levels of biological growth along 
the Namibian coast will result in significant biofouling of the sea water intake pipelines. 
This can be controlled using irregular shock dosing of chlorine into the inlet structure 
and into the sea water entering the intake pipelines. 
 
Swakopmund is subject to an infrequent phenomenon called “red tide” during which an 
upwelling of hydrogen sulfide raises seabed sediments; this phenomenon is fatal to 
marine life.  When these events occur, the desalination plant will have to be managed 
accordingly to ensure that effective desalination can be achieved. This management 
includes suitable pre-treatment technology which is able to perform adequately during 
these periods. 
 
A chlorine shock dose of up to 15 mg/l chlorine will be used intermittently to control 
biogrowth in the sea water intake pipe. Shock dosing rather than continuous dosing has 
been shown to significantly improve the control of biofilms and macro-fouling in 
seawater feed systems.  The shock dose will be controlled in such a way as to develop a 
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chlorine residual of 0.5 mg/l at the inlet sump. This residual will be consumed by the 
time it reaches the treatment works 1 km away from the intake sump. 
 
Chlorine residual returning to the sea in the brine stream will not exceed permit levels. 
Chlorine residual will be measure online at the inlet sump and the inlet to the treatment 
works. If a positive chlorine residual is measured at the desalination works inlet, sodium 
metabisulphite (SMBS) will be dosed into this stream to neutralise residual chlorine. 
SMBS reacts with chlorine to form a harmless mixture of sodium chloride and sulphuric 
acid.   

 
The treatment of sulfide upwellings may be treated by pre-chlorination. Sulfides arise 
from anaerobic conditions at the sea bed. The plant will be equipped with instruments 
to: 
 

• Measure the levels of sulfide in the sea water 
• Inject chlorine into the water at the intake beach sump allowing a residence time 

in the pipeline to the plant 
• Control the residual chlorine at the plant to ensure sulfide is completely oxidized 
• The levels of sulfide are not yet known; however provision will be made for up to 

15 mg/L chlorine 
• Controlled release of sea water to ensure that low or zero levels of free chlorine 

are discharged back to the sea. 
 

4.3.1.8 Scale and Fouling Control 

Scaling and fouling will be controlled by a combination of acid dosing and antiscalant. 
Acid is to be dosed into the reverse osmosis feed water to maintain a feed pH of 7.3 – 
7.5. However, this alone is not sufficient to prevent calcium carbonate (CaCO3) 
saturation due to the relatively high alkalinity and calcium of the sea water. An 
antiscalant is thus dosed at rates of 1-2.5 mg/l as a general scale control agent for 
calcium and dissolved metal scaling of the RO system. A specially developed antiscalant 
Vitec SR, with good biodegradable properties, has been selected for this application.  
 
Based on an RO recovery of 46 – 50% and a dose of up to 2.5 mg/l, the concentration 
of antiscalant in the brine which is disposed to sea in the discharge will be 
approximately 2 – 5.0 mg/l. As the antiscalant is non-hazardous and biodegradable, 
impact to sea life in these low concentrations will be minimal. 
 
The plant is to be equipped with an ultrafiltration system as a pre-treatment system for 
the reverse osmosis (RO) membranes. These ultrafiltration membranes have a pore size 
0.02 microns, protecting the reverse osmosis membranes from chemical and biological 
fouling. The small pore size excludes particulate matter including Giardia cysts and 
Cryptosporidium oocysts from the treated (drinking) water.  
 
Additionally, some viruses are removed by a combination of adsorption onto the solids 
in the process tank and by direct size exclusion. The ultrafiltration membranes can 
achieve: 
 
• 4.0 log removal of Giardia cysts and Cryptosporidium oocysts and  
• 2.0 log removal of viruses. 
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With an ultrafiltration system, removal of turbidity, pathogens, and bacteria requires no 
process chemicals or pre-treatment processes in general. Raw water can be fed directly 
into the membrane system.  This results in a plant that is easy to control for plant 
operators, eliminates the need for coagulants and substantially reduces the plant 
footprint.  
 
The advantages of this system over a conventional sand filtration system are: 
 

• Membrane systems take up less plant area than conventional pre-treatment 
systems such as sand filters, resulting in substantial saving in building area and 
will also be beneficial where space is limited. 

• UF is typically a lower power consumer than conventional pre-treatment and 
operates in a dead-end configuration.  

• UF is a positive barrier against micro-organisms which may foul the RO system. 
• Colloids can be removed to sub-micron sizes and produces much cleaner water 

for RO than conventional filtration and consistently results in SDI’s < 3.  
• Expensive operation and high maintenance due to replacement of cartridge 

filters is no longer required, when using Ultrafiltration systems.    
• Superior quality water filtered by UF will result in a longer life on the RO 

membranes. 
• Superior quality water filtered by UF will reduce the cleaning requirements on 

the RO membranes 
• Chemical coagulant and flocculants are not necessarily required for UF. The only 

chemical use is for irregular (once every second day) “chemical enhanced 
backwash” for each membrane train. Hydrochloric acid, sodium hydroxide and 
sodium hypochlorite are the chemicals used during a chemically enhanced 
backwash. These chemicals are neutralised before being released slowing into 
the brine stream, in compliance with the brine disposal permit. 

 
The variability of sea water quality along the west coast and the occurrence of higher 
levels of plankton would be a problem for multi-media filtration where coagulation is 
likely to be affected resulting in poor quality filtered water. The UF membrane, which 
remains a consistent barrier, will produce exceptional quality water during these periods 
of high suspended solids. The control system will detect these occurrences and 
automatically backwash the UF more frequently during periods of higher solid loading. 
 
Ultrafiltration therefore will consistently produce superior quality water to conventional 
pre-treatment for the desalination plant, under the variable sea water conditions. 
Reverse osmosis membranes are thus protected more effectively against particle 
breakthrough which is common in sand filters; expensive and time consuming 
replacement of cartridge filters is averted. 
 

4.3.1.9 Reverse Osmosis Desalination Units 

The desalination process employed will be Seawater Reverse Osmosis (SWRO) using 
spiral wound, thin film composite polyamide membrane elements to separate dissolved 
salts from water under pressure.  Nine (9) independent, parallel reverse osmosis trains 
will be provided (see Table 4.4), each with a nominal capacity of 282 m3.hr-1 at 11°C. 
The plant will have an instantaneous capacity of 2,538 m3.hr-1 at 11°C, and           
2,628 m3.hr-1 at 15°C (design conditions).  
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Table 4.4: RO Plant Design (based on 95% availability) 

 

Description Units Qty 
Max Product Water Capacity at 11°C m3/a 21,120,000
Max Daily Production Capacity at 11°C m3/day 57,800
  
Product Water Capacity at 15°C m3/a 21,870,000
Daily Production Capacity at 15°C m3/day 59,900
  
No. of Desalination Skids --- 9
Overall Plant Recovery % 42
R.O. Plant Recovery % 46
Train capacity design at 15 °C m3/day 7,008
Nominal Seawater Intake Volume m3/day 139,300

 
The reverse osmosis plant is equipped with an energy recovery system where up to 
95% of the energy is recovered from the high pressure brine stream. 

 

4.3.1.10  Post Treatment and Storage 

Limestone stabilization filters and milk of lime will be used to stabilise the final permeate 
stream. Limestone marble chips and milk of lime increase the calcium, alkalinity and pH 
levels, thereby rendering the water less corrosive to concrete and steel piping. The 
saturated water is then flows into the final reservoir before being pumped to the mine.  
 
The final treated water will be chlorinated before transfer to the Uranium Mine at 
Trekkopje and to other potential potable and non-potable users. 

 

4.3.1.11 Brine discharge 

The brine produced in the desalination process is returned to sea. This brine stream 
drains by gravity into an 1,000 mm pipe which makes its way out to sea about 600m 
offshore. The water depth at this point is about 6 m. This pipe is buried from the 
desalination plant to the sea shore, then buried through the surf zone, and finally along 
the sea bed towards it discharge point. The disposal line has been designed with special 
dispersion nozzles to ensure effective blending of the brine with the seawater so that 
effective mixing will be obtained. 
 
During the desalination process other waters and wastes are also discharged with the 
brined, and are blended in such a way as to minimize the impact. These will include 
ultrafiltration backwash waters and neutralized cleaning chemicals.  
 
The expected composition and flow of the brine discharge is shown in Table 4.5, with 
the anticipated brine constituents shown in Table 4.6. 
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Table 4.5: Desalination Mass balance 

 
Temp Sea Intake 

m³/hr 
Product 
Water  
m³/h 

Brine 
m³/h 

UF purge  
and CIP 

m³/h 
15 6,343 2,283 3,085 634 

 

 

Table 4.6: Anticipated Brine Constituents 

Description Concentration 
Iron mg/l 8  
pH 7.3 to 8.2 
Temperature No detectable increase in temp. 
Antiscalants Vitec SR mg/l 4.3  
Chlorine mg/l Less than 1  

Transient effect of cleaning chemicals 

STPP  mg/l 7.29 

TSP  mg/l 7.29 

EDTA mg/l 7.29 

SO4  mg/l 0.58 

 
 

4.3.1.12 Sewage 

For the operational phase, the domestic sewage will be collected and piped to a well 
designed septic tank with a benign treated water discharge to a below ground French 
drain. The septic tank content will be collected and emptied every six months to prevent 
any contaminated discharge entering the pristine environment. A permit for this system 
is to be applied for. 
 

4.3.2  The Permanent Water Pipeline 

No pipeline maintenance is envisaged, other than once annual washing of the pipeline 
with water, and regular inspections for leakage detection. 
 

4.3.3  The Powerline and Substation 

For maintenance purposes, the powerlines will be accessed via the service road described 
earlier. At the time of writing, full detail of the powerline maintenance was not available.  
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5 BIOPHYSICAL BASELINE 

 

5.1 The environment prior to project development 

 

5.1.1 Climate 
 

5.1.1.1 Context 
 
In Africa, Namibia’s climate is second in aridity to the Sahara Desert with 92 percent of 
the land area defined as hyper-arid, arid or semi-arid (WSP, 2007).  Mean annual rainfall 
is estimated to be 285 mm.  Of the total rainfall, 83 % evaporates, 14 % is used up by 
vegetation, 1 % recharges ground water and only 2 % becomes runoff and may be 
harnessed in surface storage facilities (FAO, 2005).  Net evaporation can be as high as 
3,700 mm per annum.  
 
The Erongo coastal zone is under the strong aridifying influence of the cold Benguela 
current and is positioned in the latitudinal zone of stable descending air, limiting 
convectional rainfall throughout much of Namibia’s interior (Midgley et al., 2005).  
Namibian climate ranges from arid and semi-arid in the west, with a temperate, regionally 
fog-bound coastal desert, to more subtropical summer-rainfall conditions in the north-
east. The central, southern and coastal areas are among the most arid landscapes south 
of the Sahara.  In relation to the rest of southern Africa, Namibia represents a low rainfall 
extreme and experiences intermediate to warm temperatures and high potential 
evapotranspiration.  Because of this, the country is likely to be vulnerable to the impacts 
of anthropogenic climate change (Midgley et al., 2005).  This is predicted to raise global 
air temperatures by between roughly 2°C and 5°C and alter regional rainfall patterns by 
the end of this century.   
 
The persistence and great age of desert conditions in Namibia is thought to be the basis 
of high species endemism in the country.  It is likely that warming will exacerbate the 
extreme climates of the hyper-arid Namib and its surrounds, and possibly increase the 
temperature and rainfall gradients currently experienced in the country.  At least some 
level of vulnerability of Namibia’s natural ecosystems to climate change is likely, given 
that the biodiversity of neighbouring South Africa has been found to be vulnerable to 
climate change, shares similar bio-climates with the southern regions of Namibia and 
hosts similar biome types (Midgley et al., 2005).   
 

5.1.1.2 Motivation for Study 
 
The desalination plant and associated infrastructure (power and pipelines) will be located 
in the fog zone on the Namibian coastline, an area of unique climatic characteristics. The 
biotic environment has adapted to these unique features, and display special and endemic 
species diversity and types. These biota are also vulnerable to changes in climatic 
characteristics, and any changes introduced by the project need to be understood in this 
context. 
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5.1.1.3 Legislative and Policy Requirements 
 
Namibia is signatory to a number of conventions relating to climate, most specifically the 
United National Framework Convention on Climate Change (UNFCCC). The Atmospheric 
Pollution Prevention Ordinance (No. 11 of 1976) and the Air Quality Act (No. 39 of 2004) 
govern activities that may result in reduced air quality.  
 

5.1.1.4 Stakeholder Issues 
• Dust 
• Effect of pipeline and desalination plant on turbulence and wind patterns 
• Effect of mine on sediment characteristics in the wind 
 

5.1.1.5 Methodology 
 
No specialist studies were carried out for the climatic conditions, as there is sufficient 
published data on which to base the EIA. A literature survey was undertaken to describe 
the general climatic conditions in the region. Data on wind, temperature and rainfall from 
the global monitoring site managed by the BIOTA project were also used for more site 
specific information (Biota Africa). 
 

5.1.1.6 Baseline: Temperature and Rainfall 
 
Rainfall patterns over southern Africa during the past century reveal a high degree of 
year-to-year variability, of the order of 30%, and have shown a sharp reduction from the 
century average during the decades of the 1980’s and 1990’s (Midgley et al, 2005).  To 
some extent, drought incidence in southern Africa can be linked to the El Nino-Southern 
Oscillation (ENSO) index, with severe water deficits occurring in 1991/1992 and 
1994/1995 and during the intervening years. However, ENSO-linked rainfall anomalies in 
Namibia are somewhat discordant with those of central and east southern Africa, with 
north-western Namibia and neighbouring parts of Angola showing only weak or even 
positive rainfall anomalies in three of four significant drought events in the subcontinent 
this century. 

The Namibian coast and immediate hinterland which fall within the Namib Desert are 
classified as hyper-arid.  The climate is strongly influenced by the interaction of the cold 
Benguela current, the south-east trade winds and the South Atlantic anticyclone high 
pressure system.  The coastal area is generally cool with low rainfall and subject to fog 
which provides small amounts of water regularly throughout the year. 

The average rainfall along the coastal region between Walvis Bay and Henties Bay is less 
than 15 mm per annum.  Heavy rainfall in the highland interior of the country rarely 
reaches the sea as water is trapped underground in large aquifers.  Coastal rivers such as 
the Swakop occasionally flood and reach the sea. 

Air temperatures along the Namibian coast are generally low with an annual average of 
about 15°C. In winter, maximum diurnal shifts in temperature can occur caused by the 
hot easterly “Berg” winds which blow off the desert. During such occasions temperatures 
up to 30°C are not uncommon.   
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Table 5.1: Monthly climate statistics for Swakopmund  

Month 
Temperature (°C) 

Average Daily Max/Min

Rainfall

(in mm)

Relative Humidity 

(%) 

January 23/15 0 73 

February 23/16 5 73 

March 23/15 8 73 

April 24/13 3 66 

May 23/11 3 68 

June 23/09 0 64 

July 21/08 0 65 

August 20/08 3 73 

September 19/09 0 69 

October 19/11 0 69 

November 22/12 0 71 

December 23/14 0 72 

The average daily temperature range in the Swakopmund area is thus 12 – 22 o C. Figure 
5.1 depicts the monthly temperature variations closer to the site, at the BIOTA monitoring 
station. 
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Figure 5.1: Average Monthly Temperatures at the BIOTA Monitoring Site 

The coastline has a high occurrence of fog (about 150 days of the year), which occurs 
mostly in the morning and is more frequent during the winter period from April to August. 
The fog extends for up to 140 km inland, and is a crucial source of moisture for fauna 
and flora. The fog is highly corrosive due to its salt content.  Fog is an important source 
of water, and is far more predictable than rain. Fog is recorded for more than half the 
year in certain parts of the desert. In the coastal areas, water quantity precipitated by fog 
is considerably higher than by rain (Hachfield, 2000). 
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5.1.1.7 Baseline: Wind 

The area under consideration falls within the Benguela region.  Winds at the sea surface 
are seasonally modulated and significantly influence the oceanography of the Benguela 
region.  The winds in the system are vigorous with gale force occurring in all seasons, but 
being most frequent in spring.  The prevailing winds are controlled by the south Atlantic 
subtropical anticyclone, the seasonal atmospheric pressure field over the subcontinent, 
and the eastward moving mid-latitude cyclones south of the southern African 
subcontinent.  The south Atlantic anticyclone is a perennial feature that forms part of the 
discontinuous belt of high-pressure systems, which encircle the subtropical southern 
hemisphere.  It undergoes seasonal variations in that it is strongest in the austral summer 
when it also attains its southernmost extension lying southwest and south of the 
subcontinent.  In contrast, the mid-latitude cyclones passing south of the subcontinent 
result in a short-term cyclicity of wind events. 

The arid coastal plain of the southern African West Coast acts as a thermal barrier to 
cross-flow thereby topographically steering the winds along the coast.  This induces the 
characteristically moderate to strong south-westerly (SW) winds in the region.  Available 
wind data indicates that winds from the West-South-Westerly direction dominates the 
wind pattern in the area, with wind speeds reaching up to 10 m. s-1.  These winds bring 
cool, moist air into the coastal region, and play an important role in the loss of sediment 
from beaches.  These strong equatorwards winds are interrupted by the passing of 
coastal lows with which are associated periods of calm or north or northwest wind 
conditions.  These northerlies occur throughout the year, but are more frequent in spring 
and summer. 

During autumn and winter, the south Atlantic anticyclone weakens and migrates north-
westwards causing catabatic, or easterly ‘berg’ winds.  These powerful offshore winds can 
exceed 50 km.h-1, producing sandstorms that considerably reduce visibility at sea and on 
land.  Although they occur intermittently for about a week at a time, they have a strong 
effect on the coastal temperatures, which often exceed 30°C during ‘berg’ wind periods 
(Shannon & O’Toole, 1998). These winds have a greater influence on the biodiversity of 
the coastal zone than the south-westerly winds (Prof N. Juergens, pers comm.). 

At the BIOTA monitoring site, average monthly wind speeds of 2.8 m.s-1 have been 
recorded over the past 5 years, with variations from 2.3 m.s-1 to 4.0 m.s-1. 

Diurnal changes in wind direction occur along the Namib coast due to temperature 
contrasts between the sea and the land.  After sunrise, as the land warms up, westerly 
breezes develop which extends up to 50 km from the coast.  In the late afternoon, the 
sea breezes tend to back to the south-west and then diminish in strength after sunset as 
the land cools. 

Annual and seasonal wind roses for Swakopmund are illustrated in Figure 5.2 and Figure 
5.3 respectively. 
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Figure 5.2: Swakopmund Wind Rose - Annual 

SPRING    SUMMER 
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AUTUMN 

 

WINTER 

Figure 5.3: Swakopmund Wind Rose – Seasonal 

 

5.1.2 Marine Environment 
 
5.1.2.1 Context 

 

The marine specialist study comprises an assessment of the potential ecological impacts 
in the marine environment due to the proposed Trekkopje RO Plant.   Based on a review 
of available information from international peer-reviewed scientific literature, and internal 
reports and EIAs available on the internet, the ecological assessment subsequently 
identifies the nature and magnitude of impacts on marine communities likely to result 
from the RO Plant, in the context of natural and other anthropogenic impacts in the 
Wlotzkasbaken area. 

 
5.1.2.2 Motivation for Study 

 
To provide a description of the baseline marine biology in the Wlotzkasbaken / 
Swakopmund area, including, but not limited to sensitive and threatened habitats, 
threatened or rare marine faunal and floral species, and other pertinent characteristics of 
the marine environment. There is also a need to assess the impacts on the marine 
ecology as a result of the construction and operational phases of the desalination plant.  
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5.1.2.3 Legislative and Policy Requirements 
 
The relevant local legislation applicable to the abstraction and discharge of sea-water is 
highlighted below. 

Table 5.2: Relevant Acts and the Regulations for industrial activities in and adjacent 
to Namibian waters 

Law/Ordinance Applicability 

Article 95 (1) of the Constitution of the 
Republic of Namibia (1990) 

Preservation of Namibia’s ecosystems, 
essential ecological processes and biological 
diversity 
Sustainable use of natural resources 

Environmental Assessment Policy of 1995 Prescribes Environmental Impact 
Assessments for any developments with 
potential negative impacts on the 
environment. 

Draft Environmental Management Bill 
(2002) 

Pollution control and waste management 

Sea Birds and Seals Protection Act 46 of 
1973 

No disturbance of seabirds and seals 

Seashore Ordinance 37 of 1958 Removal of living and non-living resources 
from seashore or seabed and depositing of 
rubbish within 3 nautical miles of the shore 

Sea Fisheries Act 29 of 1992 Dumping at sea 
Discharge of wastes in marine reserves 
Disturbance of rock lobsters, marine 
invertebrates or aquatic plants 
Prohibited areas for catching/disturbing fish, 
aquatic plants or disturbing/damaging 
seabed 

Nature Conservation Ordinance 4 of 1975 Protection of various species 
Marine Resources Act 27 of 2000 (and 
accompanying regulations) 

Discharges into the sea 

Convention of Biological Diversity Protection of various species 
Atmospheric Pollution Prevention Ordinance 
No. 11 of 1976 

Pollution prevention 

Hazardous Substances Ordinance 14 of 
1974, and amendments 

Pollution prevention 

Petroleum Products and Energy amendment 
Act  of 2000 

Disposal of used oil 

Territorial Sea and Exclusive Economic Zone 
of Namibia Act 3 of 1990 

Exploitation of natural resources in the EEZ 

Draft Pollution Control and Waste 
Management Bill (1999) 

Protection for particular species, resources or 
components of the environment 

Water Resources Management Act 24 of 
2004 

Water related pollution and abstraction 

SADC Protocol on Shared Water Systems Water related pollution and abstraction 

National Monuments Act 28 of 1969 Disturbance of shipwrecks, archaeological 
and cultural sites 
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Law/Ordinance Applicability 

United Nations Law of the Sea Convention 
of 1982 

Marine pollution from seabed activities and 
land-based sources 

 
 

5.1.2.4 Stakeholder Concerns 
• Effects of the brine discharge on the marine environment 
• Effects of the pipeline construction on the marine environment 
• Effects of other constituents in the discharge water on the marine environment 
 

5.1.2.5 Methodology 
 

While a literature research and review are usually adequate for a study of this nature, a 
lack of baseline information on intertidal sandy beach and subtidal macrofauna was 
identified.  Consequently, the description of the natural baseline environment in the 
vicinity of the proposed RO Plant is based on: 

• a “desktop” approach incorporating review and collation of existing information 
and data from the scientific literature, and previous environmental impact 
assessments for various developments in the region, and 

• a baseline survey of the intertidal sandy substrate macrofauna in the 
Wlotzkasbaken area, in which new data were gathered and analysed, and the 
resulting information incorporated into this report. 

The information for the assessment of impacts related to brine discharge was drawn from 
various scientific publications as well as information sourced from the Internet.  The 
sources consulted are listed in the Reference chapter. 

The final marine biology impact assessment report is contained in Appendix 5.1. 
 

5.1.2.6 Marine Environment  
 
Biogeographically the central Namibian coastline falls into the warm-temperate Namib 
Province 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. 
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Figure 5.4:  Map of the study area, showing place names mentioned in the text.  
Insert shows details of the study area. 
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5.1.2.7 Waves, Tides and Currents 

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 south-westerly 
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. 

No measured wave data are available for the Swakopmund – Henties Bay area.  However, 
data collected by Voluntary Observing Ships indicate that the largest waves recorded 
along the southern African West Coast originate from the S-SW sectors and may attain 
4-6 m.  Storms occur frequently with significant wave heights over 3 m occurring 10% of 
the time.  Waves are concentrated in a fairly narrow directional band with 75% of waves 
moving in the SSW direction sector, whilst 17% are in the SW sector, and 7% occur from 
the south.  There is no strong seasonal variation in the wave regime except for slight 
increases in swell from WSW-W direction in winter.  

Wave heights in the range of 1.5 m to 2.5 m occur most frequently, with a mean wave 
height of 2.14 m and mean wave periods in the range of 8 s to 13 s.  Longer period 
swells with mean periods of 11 s to 15 s and generated by mid-latitude cyclones occur 
about 30% of the time.  Wind-induced waves on the other hand have shorter wave 
periods (~8 seconds), are generally steeper than swell waves. 

Daily wave height measurements from a wave recorder stationed off Port Nolloth indicate 
an ‘event’ scale distribution of wave heights, with large wave events persisting for a 
maximum of 7 days, but 3-5 day periods being more common. 

In common with the rest of the southern African coast, tides in the study area are regular 
and semi-diurnal.  The tidal levels for Walvis Bay are provided in Error! Reference 
source not found., and are assumed to also be applicable for the pipeline site. 

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-1 reported at Walvis Bay. 

Table 5.3: Tide statistics for Walvis Bay from the S A Tide Tables (SAN, 2007).  
All levels are referenced to Chart Datum. 

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 +0.966 
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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 

 

Current velocities in continental shelf areas of the Benguela region are generally 10 – 
30 cm.s-1 (Boyd and Oberholster, 1994) where the flows are predominantly wind-forced, 
barotropic and fluctuate between poleward and equatorward flow (Shillington et al., 
1990; Nelson and Hutchings, 1983).  Fluctuation periods of these flows are 3 - 10 days, 
although the long-term mean current residual is in an approximate NW (alongshore) 
direction.  Currents in the nearshore environment along the coastline of the study area 
have not been well studied, but some surface-current measurements were done at 
Swakopmund between 1971 and 1972 (CSIR, 2005).  Surface currents in the area appear 
to be quite variable, with flows primarily <30 cm.s-1 and an average velocity of 14 cm.s-1.  
Current speeds in reverse flows observed between Walvis Bay and Henties Bay ranging 
between 2 - 17 cm.s-1.  Near bottom shelf flow is mainly poleward (Nelson, 1989) with 
low velocities of typically 5 cm.s-1. 

 

5.1.2.8 Surf-zone Currents and Processes 

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 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 which have a cross-shore 
mean of between 0.2 to 0.5 m.s-1.  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-1 to 
1.5 m.s-1, with extremes exceeding 2 m.s-1 for high wave conditions (CSIR, 1993; CSIR, 
2002).  The southerly longshore flows are considered to remain below 0.5 m.s-1. 

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 and Hagen, 2007).  This time-lag suggests the existence of a persistent 
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recirculation cell in nearshore waters in this region. 

 

5.1.2.9 Upwelling 

The major feature of the Benguela system 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.  The largest and most intense upwelling cell is in the vicinity of Lüderitz, and 
upwelling can occur there throughout the year (Figure 5.5).  Off northern and central 
Namibia, several secondary upwelling cells occur.  Upwelling in these cells is perennial, 
with a late winter maximum (Shannon, 1985). 

 

5.1.2.10 Water Chemistry 

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 and Hutchings, 1983).  
Salinities range between 34.5‰ and 35.5‰ (Shannon, 1985).  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 5.6). 

The continental shelf waters of the Benguela system are characterised by low oxygen 
concentrations, especially on the bottom.  SACW itself has depressed oxygen 
concentrations (~80% saturation value), but lower oxygen concentrations (<40% 
saturation) frequently occur (Visser, 1969; Bailey et al., 1985; Chapman and Shannon, 
1985). 
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Figure 5.5:  Map of the Namibian coastline showing the positions of the 
upwelling cells and the formation zones of low oxygen water.   

 

 

 

 

 

 

 

 

 

Figure 5.6:  Seawater temperatures at Swakopmund recorded between 1988 
and 1998 
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5.1.2.11 Nutrients 

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 and 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. 

 

5.1.2.12 Turbidity 

Turbidity is a measure of the degree to which the water looses 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-1 to several tens of mg.ℓ-1 
(Bricelj and Malouf, 1984; Berg and 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-1, 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-1) 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 and 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 and 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 
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wave-induced currents occur primarily under storm conditions (see also Drake et al., 
1985; Ward, 1985). 

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, 
potentially contributing the same order of magnitude of sediments as the annual 
estimated input of sediment by the Orange River (Zoutendyk, 1992; Shannon and 
O’Toole, 1998; Lane and Carter, 1999).  For example, during a single ‘berg’-wind event in 
May 1979, it was estimated that 50 million tons of dust were transported into the sea 
during by extensive sandstorms along much of the coast from Cape Frio, Namibia in the 
north to Kleinzee, South Africa in the south (Shannon and Anderson, 1982) (Figure 5.7).  
Transport up 150 km offshore has been observed for a single wind event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.7: NIMBUS 7 Coastal Zone Colour Scanner satellite image (9 May 
1979) showing a series of SW-oriented dust plumes blown offshore from S of 
Kleinzee in Namaqualand to Kunene River on the border between Namibia and 
Angola (from Shannon & Anderson 1982). 
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5.1.2.13 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. km-2 of phytoplankton and 31.5 tons. 
km-2 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 
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 and 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). 

 

5.1.2.14 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 and Shannon, 1985).  The 
distribution of oxygen-poor water is subject to short (daily) and medium term (seasonal) 
variability in the volumes of oxygen depleted water that develop (De Decker, 1970; Bailey 
and 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 
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determining the distribution of rock lobster in the area.  During the summer months of 
upwelling, lobsters show a seasonal inshore migration (Pollock and Shannon, 1987), and 
during periods of low oxygen become concentrated in shallower, better-oxygenated 
nearshore waters. 

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 white mussels, rocky shore biota and fish (Newman and Pollock, 1974; 
Matthews and Pitcher, 1996; Pitcher, 1998).  Anoxia following algal blooms was 
responsible for a large scale rock lobster ‘walkout’ of 1997, which led to the death of up 
to 2,000 tons of lobsters (Cockcroft et al., 2000).  Whilst these ‘black tide’ events are 
relatively common on the South African Namaqualand coast, no reports of similar large-
scale mortalities have been documented from Namibia. 

 

5.1.2.15 Sulphur Eruptions 

Closely associated with seafloor hypoxia, particularly off central Namibia, 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.  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).  These eruptions strip dissolved oxygen from the surrounding water column, 
resulting in mass mortalities of marine life. 

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) (Figure 5.8). 
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Figure 5.8:  Satellite image showing discoloured water resulting from a 
nearshore sulphur eruption south of Lüderitz in late March 2001 (satellite 
image by Oceanspace).   

The insets above show an echo-sounder image of the seabed showing a gas crater and 
plumes of gas bubbles being released from the mud off Walvis Bay during the AHAB 
cruise of February 2004 (from Maartens, 2004) and a photograph taken from shore at 
Sylvia Hill, north of Lüderitz, during such an event in March 2002 (photograph by J. 
Kemper, MFMR, Lüderitz). 

 
5.1.2.16 Baseline Conditions 

Biogeographically the central Namibian coastline falls into the warm-temperate Namib 
Province 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. 
 
The benthic communities within these habitats are generally ubiquitous throughout the 
southern African West Coast region, being particular only to substratum type, wave 
exposure 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, 
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which may be affected by the proposed project. 

Sandy Substrate Habitats and Biota 

The benthic biota of soft bottom substrates constitutes invertebrates that live on, or 
burrow within, the sediments, and are generally divided into macrofauna (animals >1 
mm) and meiofauna (<1 mm). 

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).  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 
and Griffiths, 1988; Field and Griffiths, 1991). 

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 and 
Penrith, 1977), the Paaltjies (McLachlan, 1985) and Langstrand (McLachlan, 1985, 1986; 
Donn and Cockcroft, 1989) beaches near Walvis Bay, and Cape Cross (Donn and 
Cockcroft, 1989).  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.  They are supplemented by the results of the project-specific baseline 
beach survey conducted in the Wlotzkasbaken area from 26-28 September 2007. 

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 (Figure 5.9), and are well-drained and oxygenated. 
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Figure 5.9: Typical beach in the Wlotzkasbaken area, with a prominent berm 
and steep intertidal slope. 

Numerous methods of classifying beach zonation have been proposed, based either on 
physical or biological criteria.  The general scheme proposed by Branch and Griffiths 
(1988) is used below, supplemented by data from central Namibian beach studies (Stuart 
1975; Kensley and Penrith 1977; McLachlan, 1985, 1986; Donn, 1986; Donn and 
Cockcroft, 1989). 

Supralittoral zone - 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 kelp 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, and the talitrid amphipod (Amphipoda, Crustacea) Talorchestia 
quadrispinosa.  Community composition depends on the nature and extent of wrack, in 
addition to the physical factors structuring beach communities, as described above. 

Midlittoral zone - 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 
Pontogeloides latipes, Eurydice (longicornis=) kensleyi, and Excirolana natalensis, the 
deposit-feeding polychaete Scolelepis squamata (Polychaeta) and various species of the 
polychaete genus Lumbrinereis, and the amphipods of the families Lysianassidae and 
Phoxocephalidae (Pseudharpinia excavata).  In some areas, juvenile and adult sand 
mussels Donax serra (Bivalvia, Mollusca) may also be present in considerable numbers. 

Inner turbulent zone - 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 mysids Gastrosaccus namibensis and G. psammodytes (Mysidacea, Crustacea), 
the ribbon worm Cerebratulus fuscus (Nemertea) and the cumacean Cumopsis robusta 
(Cumacea) are typical of this zone, although they generally extend partially into the 
midlittoral above.  In areas where a suitable swash climate exists, the gastropod Bullia 
digitalis (Gastropoda, Mollusca) may also be present in considerable numbers. 

Transition zone - 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 
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diversity on sandy beaches.  Typical fauna of this zone include the polychaetes Nephtys 
hombergi, Diopatra neopolitana and Glycera convoluta, nemertean worms, amphipods 
such as Urothoe elegans and Mandibulophoxus stimpsoni, and the isopods Cirolana 
hirtipes and Eurydice (longicornis=) kensleyi. 

Outer turbulent zone - 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.  In addition to the polychaetes found in the transition zone, other 
polychaetes in this zone include Diopatra neopolitana and Glycera convoluta.  The 
abundance of nemertean worms increases significantly from that in the transition zone.  
Amphipods such as Urothoe elegans and Mandibulophoxux stimpsoni are also more 
abundant, as are the isopods Cirolana hirtipes and Pontogeloides latipes, the mysid G. 
namibensis, the decapods Diogenes extricatus and Ogyrides saldanhae, and the three 
spot swimming crab Ovalipes punctatus, as well as the gastropods Bullia laevissima and 
Natica forata. 

The surf-zone in the study area is rich in phytoplankton (primarily dinoflagellates and 
diatoms) and zooplankton, and 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 and De Ruyck, 1993; Nel et al., 1997; Meyer et al., 1998; Clark and 
Nel, 2002; Clark et al., 2004; Pulfrich 2004a; Clark et al. 2005, 2006; Pulfrich and 
Atkinson, 2007).  The beaches are characterised by a relatively depauparate invertebrate 
fauna, both with regard to species diversity and biomass, which is typical of high-energy 
west coast beaches. 

Subtidal Sandy Habitats 

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 and Butman, 1994; Flach and 
Thomsen, 1998; Ellingsen, 2002). 

There is a noticeable scarcity of published information on the subtidal soft sediment biota, 
the only reference sourced being that of Donn and Cockcroft (1989) at Langstrand who 
investigated macrofauna to 5 m depth.  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. 

Rocky Habitats and Biota: 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, those 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 
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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 very few small low-shore outcrops that are exposed only at low 
water spring, which alternate with long stretches of 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 and 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 and Mathieson, 1977; Dethier, 1984; van 
Tamelen, 1996). 

The published data on rocky intertidal biota is restricted to the areas south of Lüderitz 
(Penrith and Kensley, 1970a; Pulfrich et al., 2003a, 2003b; Pulfrich, 2004b, 2005, 2006, 
2007; Clark et al., 2004, 2005, 2006; Pulfrich and Atkinson, 2007), and north of Rocky 
Point (Penrith and Kensley, 1970b; Kensley and Penrith, 1980).  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,), and visual 
observations conducted during the project-specific intertidal beach survey. 

In the study area, rocky outcrops were noted at Wlotzkasbaken, and ~2 km north of the 
proposed pipeline location (Figure 5.10a and b) with some smaller outcrops scattered in-
between.  A faunal species list for the Wlotzkasbaken rocky shore compiled by MFMR (B. 
Currie, MFMR, unpublished data), is drawn upon here, supplemented by personal 
observations (N. Steffani, pers. obs.).  Typical species in the high shore include the tiny 
snail Afrolittorina knysnaensis, the false limpet Siphonaria capensis, the limpet 
Scutellastra granularis, and the barnacle Chthamalus dentatus.  Further down the shore 
the mytilid mussels, Semimytilus algosus, Choromytilus meridionalis, and Perna perna 
occur.  The invasive alien Mediterranean mussel Mytilus galloprovincialis is also present.  
Foliose algae are represented primarily by the red algae Caulacanthus ustulatus, 
Ceramium spp. and Plocamium spp. and the green alga Ulva spp. (N. Steffani, pers. 
obs.).  A similar suite of species was encountered on the rocks to the north of the pipeline 
site, with the addition of the red algae Grateloupia longifolia and Pachymenia carnosa (N. 
Steffani, pers. obs.).  Interestingly, the rocky outcrop is intersected by sandy channels 
which were covered by the agar-weed Gracilaria verrucosa. The species encountered at 
the rocky outcrops were similar to those recorded from rocky intertidal areas in southern 
Namibia, and further to the north (see references above). 

As part of a natural sedimentary cycle on the Namibian coastline, these outcrops are 
subject to gradual accumulation of sand deposits during summer, and subsequent beach 
erosion during winter.  Anecdotal evidence, however, suggests that there seems to be a 
general long-term trend of erosion of the beaches near Wlotzkasbaken (W. Zimmer, 
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resident at Wlotzkasbaken, pers. com.).  The size of the mussels, particularly P. perna, 
and diversity of large red foliose algae at the rocky outcrops at the site north from the 
proposed sump location, suggests that these shores have been exposed for a longer 
period (> 2 years). 

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). 

Rocky Habitats and Biota: Rocky Subtidal Habitats 

Reports on the benthic biota of nearshore reefs are restricted primarily to research 
undertaken in the vicinity of Lüderitz (Beyers, 1979; Tomalin, 1995; Pulfrich, 1998; 
Pulfrich and Penney, 1998, 1999, 2001), and information on rocky subtidal habitats in 
central Namibia is lacking.  No scientific surveys have been undertaken of rocky subtidal 
habitats in the study area, and no information exists on the faunal and floral communities 
(J. Basson, MFMR, pers. com.). 

Hydrographical, geophysical, sidescan sonar surveys conducted in the area (CSIR, 2007) 
indicate that the area is characterised by gently sloping, low-relief rock outcrops 
intersected by sandy gullies and depressions.  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. 

(a) 
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b)  

 

 

 

 

 

 

 

Figure 5.10: a) Rocky outcrops at Wlotzkasbaken and b) 2 km north of the 
pipeline site 

 

 

 

 

 

 

 

 

 

Figure 5.11: Rocky shore 2 km north of the pipeline site showing Gracilaria 
beds adjacent to the rocky outcrop. 
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Figure 5.12: Large Perna perna (left) and a diversity of red foliose algae (right) 
at the rocky shore north of the pipeline site. 

Pelagic Communities 

The pelagic communities are typically divided into plankton and fish, and their main 
predators, marine mammals (seals, dolphins and whales) and turtles. 

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. m-2. day-1.  The phytoplankton is 
dominated by diatoms, which are adapted to the turbulent sea conditions.  Diatom 
blooms occur after upwelling events, whereas 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. m-2.day-1 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.  Characteristic species belong to the genus 
Gymnodinium, Peridinium, Navicula, and Thalassiosira (McLachlan, 1986). 

Namibian zooplankton has a relatively low diversity being dominated by copepods.  Other 
important zooplanktic groups include protozoans (radiolarians and foraminiferans), 
hydrozoans (jellyfish), chaetognaths (arrow worms), crustaceans (euphausids, isopods, 
amphipods) and tunicates.  Consistently higher biomass of zooplankton occurs offshore to 
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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, their eggs and larvae form an important contribution to the 
ichthyoplankton in the region. 

Fish 

Small pelagic species that may occur in the area include the sardine/pilchard 
(Sardinops sagax), juvenile horse mackerel (Sadinops ocellatus), anchovy (Engraulis 
capensis), and round herring (Etrumeus whiteheadi).  Although these species generally 
occur within the 200 m contour, they may often be found very close inshore, just beyond 
the surf-zone.  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. 

Linefish species common off the central Namibian coastline include snoek (Thyrsites 
atun), silver kob (Argyrosomus inodorus), West Coast Steenbras (Lithognathus aureti), 
blacktail (Diplodus sargus), white stumpnose (Rhabdosargus globiceps), Hottentot 
(Pachymetopon blochii) and galjoen (Dichistius capensis).  Dusky kob (Argyrosomus 
coronus) also occurs off northern Namibia. 

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; Kinoshita and 
Fujita, 1988; Clark et al., 1994).  However, the composition and abundance of the 
individual assemblages seems to be heavily dependent on wave exposure (Blaber and 
Blaber, 1980; Potter et al., 1990; Clark, 1997a, b).   

Surf-zone fish communities off the coast of southern Namibia have been studied by 
Clark et al. (1998) and Meyer et al. (1998), who reported only five species occurring off 
exposed and very exposed beaches, these being harders (Liza richardsonii), white 
stumpnose (Rhabdosargus globiceps), False Bay klipfish (Clinus latipennis), Super klipvis 
(C. superciliosus) and galjoen (Dichistius capensis).  From the surf-zone off Langstrand 
beach near Walvis Bay, McLachlan (1986) recorded galjoen (Dichistius capensis), West 
Coast steenbras (Lithognathus aureti), flathead mullet (Mugil cephalus), and southern 
mullet (Liza richardsoni).  Off Cape Cross only two species were recorded, these being 
sandsharks (Rhinobatos annulatus) and West Coast steenbras. 

Marine Mammals 

Marine mammals occurring off the central Namibian coastline include 35 species of 
whales and dolphins, including the endemic Heaviside’s Dolphin (Cephalorhynchus 
heavisidii), and the Cape fur seal (Arctocephalus pusillus pusillus).  In central Namibia, 
Cape fur seals occur at two main breeding sites on the mainland and on nearshore islands 
and reefs.  The mainland colony at Cape Cross is currently the largest in Namibia with an 
estimated 157,000 (Hampton, 2003).  Unpublished data from the Marine and Coastal 
Management (MCM, South Africa) even suggest 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. 

There is a controlled annual quota, determined by government policy, for the harvesting 
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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 and Reinikainen, 2003). 

Turtles 

Five of the eight species of turtle worldwide occur off Namibia (Bianchi et al., 1999).  
Turtles that are occasionally sighted in the study area, include the Leatherback Turtle 
(Dermochelys coriacea), the largest living marine reptile.  Leatherback Turtles are known 
to frequent the cold southern ocean and are often recorded off the southern African west 
coast.  Although they tend to avoid nearshore areas, they may be encountered in Walvis 
Bay and off Swakopmund between October and April when prevailing north wind 
conditions result in elevated seawater temperatures.  Leatherback Turtles are listed as 
critically endangered (facing an extremely high risk of extinction in the wild in the 
immediate future) by the International Union for Conservation of Nature and Natural 
Resources.  Observations of Green (Chelonia mydas), Loggerhead (Caretta caretta), 
Hawksbill (Eretmochelys imbricata) and Olive Ridley (Lepidochelys olivacea) turtles in the 
area are rare. 

Birds 

Coastal seabirds resident in central Namibia include the Cape gannet (Morus capensis), 
the Cape cormorant (Phalacocorax capensis) and the African penguin (Spheniscus 
demersus).  All of these species breed on nearshore islands, as well as on the man-made 
guano platforms in Walvis Bay, Swakopmund and Cape Cross.  Birds reported from the  
30 km stretch of coast between Walvis Bay and Swakopmund include African Black 
Oystercatcher (Haematopus moquini), Kelp Gull (Larus dominicanus), Cape cormorant, 
Turnstone (Arenaria interpres), Curlew Sandpiper (Calidris ferruginea), Grey plover 
(Pluvialis squatarola), Swift Tern (Sterna bergii) and Common Tern (Sterna hirundo) 
(Simmons et al., 1999).  In their study of beaches on the skeleton coast, Tarr et al. 
(1985) report a diversity of shorebirds including Turnstone, Sanderling (Calidris alba), 
Curlew Sandpiper, Whitefronted Plover (Charadrius marginatus), Kelp Gull and Grey 
plover.  In the vicinity of Walvis Bay bird numbers were estimated at 50-100 km-1, the 
majority being Palearctic migrants (McLachlan, 1985), whereas Tarr et al. (1985) report 
numbers of 28 birds.km-1 as far north as Rocky Point.  The 30 km long shoreline between 
Walvis Bay and Swakopmund has the highest linear count of birds in southern Africa at 
~450 birds.km-1 with totals exceeding 13,000 shorebirds of 31 species, most of which are 
Palearctic migrants (Simmons et al., 1999; Molloy and Reinikainen, 2003; 
http://www.ramsar.org/profile/profiles_namibia .htm).  Individual 10 km sections, which 
include the rocky shores between Caution Reef and Swakopmund peak even higher at 
770 birds.km-1. 

Of particular importance in the area is the Damara tern, which breeds in shallow scrapes 
on the gravel plains near the coast during the summer months.  The 30 km stretch of 
beach between Walvis Bay and Swakopmund, particularly the area around Caution Reef, 
supports the densest known colony of breeding Damara terns.  Densities within a 2 km2 
study area have exceeded 120 nesting pairs, or 60 pairs.km-2 (Simmons et al., 1999).  
The breeding areas are cordoned off to beach traffic (Molloy and Reinikainen, 2003). 
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5.1.3 Air Quality 
 
5.1.3.1 Context 

 
Due to the limited urbanisation and development along the Namibian coastline, air quality 
is generally good. Concerns have been expressed about the possible effects of 
uncontrolled and unplanned development along the coastline on all forms of pollution, 
including air (NACOMA, 2007). The WHO estimates that the average concentration of 
small particles (PM10) in outdoor urban air in Namibia is 16 – 205 micrograms per cubic 
meter (μg/m3) (World Health Organisation). 
 
 

5.1.3.2 Motivation for Study 
 
One of the concerns expressed by stakeholders is the possible effects of dust generated 
through the construction of the desalination plant and related pipeline infrastructure.  
 

5.1.3.3 Legislative and Policy Requirements 
 
The Atmospheric Pollution Prevention Ordinance (No. 11 of 1976) and the Air Quality Act 
(No. 39 of 2004) govern activities that may result in reduced air quality.  
 

5.1.3.4 Stakeholder Concerns 
• Dust 
 

5.1.3.5 Methodology 
 
A literature survey was undertaken to determine likely sources of air pollution from the 
proposed activities, as well as the likely levels of existing pollution.  
 

5.1.3.6 Baseline: Air Quality 
 
No specific air quality studies were done due to: 
 
(i) the limited duration of dust-generating activities related to construction of the 

marine pipelines, desalination plant and mine water delivery pipeline as well as  
(ii) the fact that the desalination plant and respective pipelines will not emit any 

substances of concern (see project description).  
 
The area of the desalination plant has been significantly disturbed by borrow-pit activities 
and off-road driving; hence the surface salt crust has been severely compromised. The 
marine pipeline route is through a heavily disturbed area.  The disturbance has primarily 
been off-road driving between the C34 coastal road and the beach, as well as extensive 
driving on the beach itself. The surface salt crust between the road and beach is all but 
destroyed.  Construction activities related to the pipeline will include trenching, blasting in 
the surf zone and soil excavation which will result in dust generation. However, the 
environmental management plan will stipulate mitigation measures. 

                                                      

5
 PM10 refers to particles less than 10 micrometres in diameter, which can penetrate deep into the lungs and cause adverse health effects. The 

European Union standard for 24-hour mean PM10 levels is set at 50 ⎧g/m3, not to be exceeded more than 35 days per year. 
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Construction of the mine water delivery pipeline will generate dust through construction 
activities related to placement of the pedestals and delivery of pipes and materials.  The 
limited duration of the dust generating activities, as well as the mitigation measures 
prescribed in Chapter 8 will reduce the dust. 
 

5.1.4 Geology 

5.1.4.1 Context 

The geology of the site will affect certain aspects of the construction and design of the 
desalination plant and related pipeline infrastructure. The depth and type of bed rock will 
influence the amount of blasting required (if any), and the types of material that can be 
used for the sea-based pipelines.  Certain sections of the mine water delivery pipeline will 
traverse ridges and hills that will require blasting to accommodate the pipe.  This will 
result in altering the localised geology; however the excavation will be backfilled to cover 
the pipe and maintain the topographical profile. 

5.1.4.2 Motivation for Study 

The desalination plant needs to be bedded on a competent footing to ensure stability and 
safety. The preferred option for the design of the sea-based pipelines is to bury the pipes 
in deep sand; the depth to bedrock influences these decisions.  The mine water delivery 
pipeline and powerlines need construction activities related to excavation, construction of 
plinths, drilling and blasting.  

5.1.4.3 Legislative and Policy Requirements 

The requirements are related to the general legislation governing the overall activities. 

5.1.4.4 Stakeholder Concerns 

• None 

5.1.4.5 Methodology 

Geohydrological studies were undertaken that included an assessment of the geology of 
the site. Reports were also reviewed of geohydrological and town planning work that was 
undertaken in the late 1990’s. 

5.1.4.6 Regional Geology 

According to the map overleaf (Error! Reference source not found.), as well as 
studies undertaken in the late 1990’s, the area around Wlotzkasbaken comprises mainly 
very course sand, with protrusions of Amphibolite. Gneiss is a common and widely 
distributed type of rock formed by high-grade regional metamorphic processes from pre-
existing formations that were originally either igneous or sedimentary rocks (The Soil 
Engineer, 2007). Gneissic rocks are usually medium to coarse foliated and largely 
recrystallized but do not carry large quantities of micas, chlorite or other platy minerals. 
Gneisses that are metamorphosed igneous rocks or their equivalent are termed for 
example, granite gneisses or diorite gneisses. However, depending on their composition, 
they may also be called garnet gneiss, biotite gneiss, albite gneiss, and the like. 
Orthogneiss designates gneiss derived from an igneous rock, and paragneiss is one from 
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a sedimentary rock.  

 

Figure 5.13: Simplified Geological Map of the Wlotzkasbaken Region 

Lithologies represented in the regional geological map (source: MME, 1995). 

Lithology 
Code 

Main Lithologies Age 

Edq             non-foliated, medium-grained, locally porphyritic quartz diorite Cambrian             

EgAc            non-foliated, locally porphyritic granodiorite Cambrian             

EgBk            non-foliated, porphyritc biotite granite Cambrian             

EgDh            light-grey, locally pegmatitic and garnet-bearing monzogranite Cambrian             

EgDhmi         biotite-rich, migmatitic monzogranite; foliated with xenoliths of mica schist Cambrian             

EgGw           non-foliated, locally porphyritic granodiorite Cambrian             

EgHo            non-foliated leucogranite Cambrian             

EgKu            non-foliated, porphyritc biotite granite Cambrian             

EgKu            non-foliated, porphyritc biotite granite Cambrian             

Egl             leucogranite         Cambrian             

Egl             leucogranite         Cambrian             

Eglp            non-foliated, medium to coarse leucogranite Cambrian             

EgNb            foliated, medium-grained granite Cambrian             

Egr             homogeneous red granite Cambrian             

Egrp            non-foliated, medium- to coarse-grained homogeneous red granite Cambrian             

Egrp            non-foliated, medium- to coarse-grained homogeneous red granite Cambrian             

Egrs            foliated, medium to coarse, homogeneous red granite Cambrian             

EgSAp          non-foliated, mostly porphyritic biotite granite Cambrian             

Epe             pegmatite            late Namibian to Cam 

Kdo             dolerite             Cretaceous           
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Lithology 
Code 

Main Lithologies Age 

KETb            basalt               Cretaceous           

KsHb            massive coarse-grained syenite Cretaceous           

MAB             augen gneiss, biotite-sillimanite gneiss Mokolian             

MABsg          metasediments, paragneiss Mokolian             

MgABgg        granitic gneiss      Mokolian             

MgHa           locally gneissic, porphyritic granite Mokolian             

MNams         metasediments        Mokolian             

MNamv         metavolcanics        Mokolian             

NAr             mica schist          Namibian             

NArOb          mica schist          Namibian             

NArOy          marble               Namibian             

NArSp           mica schist, calc-silicate rock Namibian             

Nbb             massive hornblendite Namibian             

NbNk            coarse-grained hornblende gabbro Namibian             

NCh             pebbly schist (diamictite), mica schist Namibian             

Ndd             foliated, medium to coarse diorite/diorite gneiss Namibian             

NdGo            foliated, medium- to coarse-grained diorite, diorite gneiss Namibian             

NdMr            foliated, medium- to coarse-grained diorite, diorite gneiss Namibian             

NdOv            foliated, medium- to coarse-grained diorite, diorite gneiss Namibian             

NdPt            foliated, medium- to coarse-grained diorite, diorite gneiss Namibian             

NEt             feldspathic quartzite, meta-arkose Namibian             

NEtc            metaconglomerate     Namibian             

NEtRk           metarhyolite         Namibian             

Ngr             foliated, heterogeneous red granite Namibian             

NgSAs          foliated, mostly porphyritic biotite granite Namibian             

NKb             marble               Namibian             

NKbAi           coarse-grained calcite marble Namibian             

NKbOj           impure marble        Namibian             

NKbOn          schist               Namibian             

NKbs            mica schist          Namibian             

NKn             calc-silicate rock   Namibian             

NKs             mica schist          Namibian             

NKsgs           graphite schist      Namibian             

NKsm           marble               Namibian             

NKsmi           migmatitic mica schist Namibian             

NRs             dolomitic marble     Namibian             

NsOT            porphyritic to non-porphyritc syenite Namibian             

NTi             mica schist, calc-silicate rock Namibian             

NTim            marble               Namibian             

Oga             uraniferous alaskite Ordovician           

OgRs            uraniferous alaskite Ordovician           

QGb             gravel, conglomerate, arenite Quaternary           

Qs              unconsolidated, surficial deposits Quaternary           

Qsp             salt pan             Quaternary           

QSs             dune sands           Quaternary           

TrLh            arkose, shale, mudrock, sandstone Triassic             
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5.1.4.7 Site Specific Geology  

A site investigation was carried out in July 2007 (The Soil Engineer, 2007), during which 9 
test pits were dug with a backhoe digger and a DPSH rock level probe investigation was 
conducted along the sea shore line. The location of the test pits and DPSH holes are 
indicated by Figure 5.14, Figure 5.15, and Figure 5.16 . The site is covered by surficial 
deposits of the Namib group at the water intake structure and underlain by 
Gneissitic/Shist rock of the Swakop group and Damara sequence. The schist ranges from 
a low grade to medium grade biotite schist, more common in the North East, to medium -
grade to high grade cordierite schist and others, grading into gneiss at places, which 
predominate in the south of the central zone. 

 

Figure 5.14: Site Layout of Geotechnical Investigation 
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Figure 5.15: Positions of DPSH Probe Holes Relative to the Water Intake 
Structure 

 

Figure 5.16: Indication of Test Pit Positions for the Desalination Plant 

Figure 5.17 is representative of a section taken to illustrate the layer thicknesses 
encountered on site.  
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Figure 5.17: Section AA Illustrating Substrata Layers 

Figure 5.18 illustrates some of the typical test pit profiles encountered on site. 

 

Figure 5.18: Typical Profiles of the Test Pits 

 
The excavatable residual gneiss is underlain by gneiss rock. The gneiss rock is described 
as slightly weathered, soft rock, course grained, metamorphic, gneiss.  
 
The Trekkopje area and proposed pipe and powerline route is underlain by the thick 
sequence of Kuiseb Formation schist of the Damara Sequence. The Kuiseb Formation is 
an almost 10,000m thick sequence of intercalated mica-schist, quartzite and meta-
greywacke which has been deposited in a spreading ocean, and has undergone 
metamorphism during the Damaran Orogeny. 
  
The landscape is dominated by the typical morphology of a vast peneplain where 
Cenozoic sediments of the Namib Desert form a thin cover to the Proterozoic rocks.  The 
peneplain is dissected by numerous dry riverbeds, draining towards the coast.  South of 
the Trekkopje tenement, ephemeral rivers dewater into the Swakop River.   
 
Calcrete capping the Namib sediments can be observed in incisions made by the small 
rivers draining into the Swakop River valley. Calcrete is a hard surface limestone, 
common in warm, arid and semi-arid regions, where it builds up by solution and re-
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deposition of lime by meteoric waters.  The lime commonly cements sand and gravel 
beds, and can even partly replace older sediments. 
 
Close to the Trekkopje tenement, dolerite ridges cut through the desert plain. Nearer the 
coast they increase in abundance.  The dyke swarms are related to the Etendeka 
volcanism and the break-up of Gondwanaland.  Individual dykes are between 10 cm and 
several tens of meters wide, and often extend for many kilometres along strike.  Because 
of their relative hardness compared to the country rocks into which they intruded, they 
form prominent ridges.  The dark-brown, fine-grained dolerite consists mainly of large 
plagioclase and olivine phenocrysts in a groundmass of fine-grained plagioclase and 
opaque minerals.  
 

5.1.4.8 Marine Geology  

The coastal strip is covered by a 2-3 m thick layer of very loose sea sand, which stretches 
~200 m inland.  The sands are light yellowish brown, very loose, and medium to fine 
grained. In the area of the intake sump, surficial deposits of the Namib group are 
underlain by Gneissitic/Schist rock of the Swakop group and Damara sequence.  The 
residual gneiss, which forms a layer of between 0.6 - 1.8 m thick, is underlain by gneiss 
bedrock.  No fresh water table was detected, although seawater penetrates inland to at 
least 500 m from the high water mark at a depth of 1.5 m (The Soil Engineer, 2007). 

Along much of the coastline, there is a prominent berm on the upper beach.  From the 
berm, the beach slopes steeply to the low water mark.  At 1-2 m depth the slope flattens 
and the sand is replaced by gently sloping, low-relief rocky seabed.  This extends ~400 m 
offshore to about the 5 m depth contour.  Between the 5 m and 10 m depth contours, the 
seabed is characterised by low-relief rock outcrops interspersed by depressions of fine to 
medium sand (Figure 5.19).  The sandy areas, which have a maximum thickness of 2.6 
m, are underlain by bedrock.  Seaward of the 10 m depth contour the seabed is 
dominated by a gently sloping flat featureless sandy area (CSIR, 2007). 

 

 

 

 

 

 

 

 

 

 



Trekkopje Desalination EIA: Chapter 5 Baseline                                          Final Draft January 2008 111

 

 

 

 

 

 

 

 

 

 

4 

 

 

 

 

 

Figure 5.19:  Sub-bottom profiling colour map of the seabed directly offshore 
of the pipeline site (from CSIR 2007). 

Further offshore to beyond the 100 m depth contour, the seabed is dominated by a 
tongue of sandy mud, which extends from south of Sandwich Harbour to the north past 
Henties Bay (Figure 5.20).  These biogenic muds are the main determinants of the 
formation of low-oxygen waters and sulphur eruptions off central Namibia. 
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Figure 5.20: Seabed sediments in the study area. 

 
5.1.5 Topography 
 
5.1.5.1 Context 

 
The Trekkopje mine tenement, proposed pipe and powerline and desalination plant is 
located within a flat coastal pediplain below the prominent escarpment that separates the 
Erongo coastal zone from the interior highlands.  The plain dips gently towards the coast.    
An intricate system of westward draining, reticulate water courses covers the area.  This 
recent drainage system trends southwest-northeast with flow paths arranged evenly over 
the entire area.  There is no indication of flow being routed towards a dominant channel.  
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The only prominent topographical features are the cross-cutting dolerite ridges that 
traverse the area.  
 
Slow erosion rates have been characteristic of the Namib Desert, the Namibian 
escarpment, and the adjacent Namibian highlands over the Pleistocene.  The landscape 
has experienced significant stability over at least the past million years.  Rock on the 
pedimented coastal plain is eroding at the same rate as rock in the highlands.  Bedrock 
samples suggest that uniform bedrock erosion has occurred and that there is no 
indication of intermittent burial, shedding of thick rock slabs or stripping of previous 
cover.  Low erosion rates across west and central Namibia suggest that the landscape is 
in geomorphic steady state and that its appearance has changed little over time.  
 
The relief at the coast is very gentle, and the land slopes gradually upwards towards the 
east. No extreme relief occurs anywhere in the region of the proposed development, 
other than the dolerite ridges to the south of the desalination plant. The flat nature of the 
desert is something that adds to its unique sense of place, and to the sense of place of 
the positive relief that does occur, such as the Brandberg to the north. The contribution 
of topography to soil conservation is also relevant. 
  

5.1.5.2 Motivation for Study 
 
The proposed location of the desalination plant and associated pipelines and powerlines is 
a very flat area, with little relief. Issues of visual impact, exposure to wind and related 
sand-blasting effects, as well as pipeline energy requirements all depend to some extent 
on the topography of the site.  The routing of the mine water supply pipeline and 
powerline has been influenced by the topography of the area. 
 

5.1.5.3 Legislative and Policy Requirements 
 
The National Land Policy, the Land Use Planning Policy, the Nature Conservation 
Ordinance No. 4 of 1975 and Nature Conservation Amendment Act (No. 5 of 1996), 
address land use in various ways, and the conservation of land.  
 

5.1.5.4 Stakeholder Concerns 
 
None. 
 

5.1.5.5 Methodology 
 
The existing 1:250 000 topographic map of the area (Walvis Bay 2246) was used to 
characterise the topography, land use and soil characteristics. Extracts from the visual 
impact assessment, and the geohydrological specialist studies were also used. 
 

5.1.5.6 Baseline 
 
The farm Wlotzkasbaken 169 is situated within the Settlement Area of Wlotzkasbaken, 
along the coast in the western part of Namibia, at Latitude 22o 24’ 00” and longitude 14 o 
27’ 35”. It is approximately 30 km N of Swakopmund and 30 km S of Henties Bay. The 
major topographic trend is a steady increase of altitude from west to east with no 
pronounced dips or hills.  Figure 5.21 is typical of the topography in the locale, and shows 
the vicinity of Wlotzkasbaken. Figure 5.22 is an extract from the 1:250 000 topographic 
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map, with Figure 5.23 showing the topography of the proposed site of the desalination 
plant. 

 

Figure 5.21: Topography Visible from the Proposed Desalination Site 

 

Figure 5.22: Extract from Walvis Bay 2246 Topographic Map 

Desalination Plant 

Lichen Fields 
(Teleoschistis capensis) 

0      km       5 
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Figure 5.23: SW Marker of Desalination Site (white stone) looking NE 

The topography of the pipe and powerline routes reflects the profile of the Trekkopje 
mining area. The photographs in Figure 5.24 illustrate the topographical profile. 

 

Figure 5.24: Typical Topographic Profile of the Permanent Water Supply 
Pipeline and Related Powerline 

              
5.1.6 Soils 
 
5.1.6.1 Context 

 
Sandy soils dominate in Namibia (Keib, 1998). Namibia is the most arid country in sub-
Saharan Africa, and land degradation has been identified as a problem threatening 
human livelihoods and economic well-being, particularly for the majority (70 percent) of 
Namibians who depend directly on natural resources for their livelihoods (Ministry of 
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Lands and Resettlement, 2006). Namibia has poor and fragile soils that are easily 
degraded and highly variable rainfall, which contributes to uncertainties in the sustainable 
use of soils. In 2004, Namibia launched the Country Pilot Partnership (CPP) for 
Sustainable Land Management, a national framework for addressing sustainable land 
management- related issues in an integrated and coordinated manner. The framework 
indicates that major gaps exist in the national land use planning framework. 
 

5.1.6.2 Motivation for Study 
 
Soil conservation and the prevention of land degradation are critical in Namibia, where 
binding vegetation is sparse in the desert and costal regions. The role of wind and 
topography, fluvial action, and barriers to or accelerators of these elements are 
important. 
 

5.1.6.3 Legislative and Policy Requirements 
 
The Soil Conservation Act (No. 70 of 1969) and related regulations address the 
prevention and combating of soil erosion, as well as the conservation, improvement and 
manner of soil and vegetation use. The Act also deals with protection of water resources. 
The requirements of the Act are one avenue of addressing Namibia’s commitments under 
the Convention on the Prevention of Desertification, to which Namibia is signatory. The 
Forest Act (2001) also has soil conservation as one of its objectives. 
 

5.1.6.4 Stakeholder Concerns 
 
None. 
 

5.1.6.5 Methodology 
 
A literature survey was undertaken, and the specialist geohydrological survey report was 
used to inform this section. 
 

5.1.6.6 Site Specific Baseline 
 
The seaside part of the site is covered with very loose sea sand between 2 – 3m thick. 
The sea sand stretches for approximately 200m inland from the water intake structure. 
The sea sand is typically described as moist to wet, light yellowish brown, very loose, 
medium to fine sand.  
 
The residual gneiss is typically described as slightly moist, dark grey with white speckles 
with patches of light brown, medium dense, silty fine to medium sand in a matrix of 
medium gneiss gravel. This material was identified up to the refusal depths of the test 
pits, which varied between 0.6 m and 1.8 m, and with an average refusal depth of 1.3 m. 
The soils present have a low potential swell. This material is suitable for the construction 
of an engineered fill, for subgrade and sub base material in road pavements. 
 
The soil property index for the area of study (a measure that determines erosivity based 
on slope and soil characteristics) is rated as low risk (Desert Research Foundation, 2004).  
 
Soils that form in the Namib are predominantly mineral soils (classified as aridisols). 
Aridisols (from the Latin aridus, for “dry”) form in an arid or semi-arid climate. 
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Characteristic soils of the ecoregion include arenosols and weakly developed shallow 
halomorphic soils (Barnard, 1998).  Gypsum and saline accumulations are also 
characteristic of the ecoregion, particularly in the Central and Southern Namib areas 
(Goudie, 1972).  
 
The formation of true soils with well-defined profiles is absent because of the low 
moisture status of the region (von Willert et al., 1992).  In the study area, soils are 
composed of raw minerals, are sandy and sometimes calcareous or with calcareous 
crusts, composed of particles in a wide range of sizes.  Such aridisols have a very poor 
concentration of organic matter (e.g. decomposed material, humus).  Salt crusts are 
common on soils close to the ocean, and soils are brackish as far as the inland limit of 
coastal fog.  The repeated accumulation of water in some soils causes distinct salt layers 
to form.  This process has given rise to the formation of the characteristic gypcrete in the 
Trekkopje area.  Due to high evaporation of water in deserts, the driest habitats are clay 
soils, as water is kept close to the surface by capillary action and is thus prone to 
evaporation. Sandy soils offer better water supplies, and rocky and fissured soils provide 
the wettest habitat.  
 
Groundwater level and wetness of overlaying rock is critical in selection of plants that will 
occupy deserts.  In case of deeper ground water, but with clay top soil (dry), it is difficult 
for shallow-rooted plants to tap water sources. However, when and if top soil is wet from 
the surface down for several years in succession, woody plants with deep roots can reach 
ground water and survive, even when the top is quite arid. 
 
Soil crusts are wide spread in the Namib.  They are generally either gypsum crusts 
(gypcrete) or calcium carbonate crusts (calcrete).  These crusts can be 4 mm in thickness 
locally (Goudie, 1972).  Gypcrete occurs nearer the coast and is generally replaced by 
more compact and dense calcrete at a distance of 60 – 70 km from the coast.  This 
younger calcrete should not be confused with the thick calcified conglomerate which caps 
the older geological beds in parts of the Namib.  
  
Salt has built up in the Trekkopje area desert systems when water has evaporated, 
leaving behind the minerals placed in solution by water through capillary action or 
washed from higher elevations.  Chlorine is the one element that is readily retained and 
inhibits plant growth.  As a result, halophytes6 have adapted in various ways to the high 
salt regime. 
 
 

5.1.7 Surface and ground water - quality and hydrology 
 
5.1.7.1 Context 

 
Namibia is a hyper-arid country, with only 4 km3 of surface water produced internally, and 
a groundwater recharge of 2 km3 (World Resources Institute). There are significant 
annual river flows from other countries (39 km3). A large proportion of the nation’s 
perennial water resources is within transboundary rivers (the Cunene, Cuvelai, Okavango, 
Zambezi and Orange Rivers) on the northern and southern borders. Growing demand for 
water, resulting from population growth, economic development and urbanization, is 

                                                      

6
 A halophyte is a plant, especially a seed-bearing plant that is able to grow in salt-rich habitats.  
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placing increasing pressure on existing water sources (Africa Water Resource 
Management Initiative, 2001). The existing groundwater resources at the Trekkopje site 
are neither adequate for the required amounts nor of suitable quality, being highly saline 
(Bittner, 2007). 
 
 

5.1.7.2 Motivation for Study 
 
Given the scarcity of water resources in the country, it is important that the desalination 
plant not negatively affect existing water resources at the site. The characteristics of 
surface and groundwater resources on site are also important to ensure that the 
structural integrity of the desalination plant and associated infrastructure is not at risk. 
 

5.1.7.3 Legislative and Policy Requirements 
 
The latest legislation addressing water is the Water Resources Management Act, 2004 
(No. 24 of 2004). With respect to the construction of the desalination plant, the relevant 
requirements of the Act are: 
 

• No discharge of effluent without a permit (S56), 
• No discharge from a sewer without a permit (S58), 
• Need for a permit to discharge effluent or construct an effluent treatment facility 

or disposal site (S59 – S63), 
• Blockage of a water course (S78), and 
• Acquisition of servitudes (S108). 

 
5.1.7.4 Stakeholder Concerns 

 
None. 
 

5.1.7.5 Methodology 
 
The geohydrological specialist study was used to determine the presence of water 
(surface and ground water) resources on the site. 
 

5.1.7.6 Baseline 
 
All rivers that originate in Namibia are ephemeral rivers, which mean that their riverbeds 
remain dry for most or all of the year and rivers flow only after strong rainfall in their 
catchment areas.  There are twelve large ephemeral rivers in western and north-western 
Namibia.  One of these, the Omaruru River is relevant to this study, as it is the principal 
water source for coastal and inland towns and industries near Trekkopje.  The Omaruru 
River has a catchment area of approximately 13,100 km2.  It stretches from the Etjo 
Mountain, 2,080 m above sea level, to Henties Bay at the coast and is 330 km long 
(DRFN, 2003).  98% of the catchment is defined as agricultural area (46% commercial 
and 52% communal) and the last 2% is within the West Coast Recreational Area. 
 
Swakopmund, Uis, Arandis, Rössing Mine, Langer Heinrich Uranium and the Trekkopje 
site lie outside the catchment, but are considered to be part of the basin, as the Omdel 
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water scheme and dam in the lower catchment currently supplies, or will supply7 them 
with water (Figure 5.25).  The Omaruru Catchment also supplies water to farmers and 
towns and settlements in the upper catchment area, as well as to Henties Bay and 
smaller consumers along the Swakop River (DRFN, 2003). 
 

 

Figure 5.25: Major towns reliant on water from the Omaruru River (DRFN, 
2003). 

 

The Coastal Bulk Water Users Forum is a forum for discussion and sharing of information 
about long-term bulk water supply issues.  Members of the Forum are the Town Councils 
of Arandis, Henties Bay, Swakopmund and Walvis Bay, as well as representatives from 
the Namibian Ports Authority (NamPort), Rössing Uranium, Langer Heinrich Uranium, 
Namwater, and the Ministry of Agriculture, Water and Forestry’s Department of Water 
Affairs. 
 
One of the focus areas of the forum is the impact on water supply of the aging of 
Namwater’s infrastructure, as well as the sustainability of the available ground water 
resources in view of the requirements of new bulk water users.  Taking into account the 
addition of new bulk water users, Namwater announced plans for a major infrastructure 
upgrade to be completed by 2010.  This includes participation in the construction of a 
plant for seawater desalination.  The Ministry of Agriculture, Water and Forestry has 
initiated the establishment of the Omaruru–Swakop Basin Committee.  Basin committees, 
as provided for in the new Water Resources Management Act, 2004 (No. 24 of 2004), are 
organisations that will ensure that all water users’ needs are addressed in water supply 
planning (Rössing Uranium, 2006). 
 
The 2007 soil survey supports the results of the one done in 1997. Near to the sea, the 
water table was observed at 1.5 m. No other ground water is evident, in that all other 
test pits were dry (Bicon, 2007).  The site of the desalination plant does not include any 
distinct river courses. A fluvial wash is evident on the site, which will be active only during 
rainfall events.  The mine water supply pipeline and powerlines will traverse numerous 
shallow water courses.  The intention is to bury the pipeline for up to 800 meters at 
certain water courses in order to provide unimpeded migratory crossings for animals as 

                                                      

7
 In the case of Trekkopje, water from Omdel will only be supplied on a temporary basis and will cease 

once the mine commences desalinating sea water 
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well as not disturbing the general flow of water.  The possibility of the pipeline leaking in 
the underpasses will influence the general soil hydrology.  The incidence thereof will have 
to be closely monitored and repaired as soon as possible. 
 

5.1.8 Flora and Fauna 
 
5.1.8.1 Context 

 
The biodiversity of Namibia hosts many arid-adapted ecological communities (Barnard, 
1998). The country and its habitats are diverse, but the species richness is modest 
compared to other countries. The most distinctive characteristic of Namibian biodiversity 
is the degree of endemism.  
 
The biodiversity of the Namibian coastline, specifically the Erongo and Kunene regions, is 
recognised to be of global significance (NACOMA, 2007) with unique landscapes, fauna 
and flora.  Conservation of these habitats is a high priority within Namibian biodiversity 
policy. The proposed site for the desalination plant falls on the western-most edge of the 
West Coast Recreational Area (WCRA), the status of which is in the process of being 
upgraded to a National Park. 
 
To the NE of the proposed site is one of Namibia’s foremost examples of a fruticose and 
foliose lichen field, extending some 185 km2.  
 

5.1.8.2 Motivation for Study 
 
The proximity of the proposed site to the lichen fields requires an understanding of the 
potential effects the construction of the plant, marine pipeline, mine water supply pipeline 
and bulk powerline may have on this habitat.  It is also important that the plant be 
located outside of the zone of concern for the Damara Tern breeding sites, south of 
Wlotzkasbaken.  Furthermore, pipelines and powerlines have the potential to create 
barriers to movement within ecosystems. 
 

5.1.8.3 Legislative and Policy Requirements 
 
The Nature Conservation Ordinance of 1975 covers game parks and nature reserves, and 
as such is applicable (at least in principle) to the WCRA, and governs the management of 
game in the parks. This was followed by the Nature Conservation Amendment Act (No. 5 
of 1996). Namibia’s Biodiversity Strategy and Action Plan have two sections which are of 
most relevance to this project: sustainable coastal and marine management and 
integrated planning for sustainable development. In these sections, biodiversity 
conservation must be balanced with Namibia’s priority socio-economic development 
needs. 
  

5.1.8.4 Stakeholder Concerns 
• Damage to the lichen fields 
 

5.1.8.5 Methodology 
 
Mr John Pallet, in his specialist study for the mine site EIA, assessed the pipeline/ 
powerline corridor. As part of this assessment, he provided an opinion of the status of the 
fauna and flora of the proposed site. The site baseline is based on his observations and 
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those of the project manager. The information on the lichen fields was accessed via the 
BIOTA website, through the manager of the project, Professor Norbert Juergens. 
 

5.1.8.6 Baseline: Land Based 
 
The proposed site for the desalination plant consists of an abandoned borrow pit, that 
was not rehabilitated (Figure 5.26). Some revegetation has occurred naturally, consisting 
of Dollar plants (Zygophyllum stapffii), and a few lichens are evident on some of the 
rocks. 

 

Figure 5.26: Sense of Place of the proposed Desalination Plant Site 

 
Mr John Pallet found that there is nothing significantly sensitive in the immediate 
construction area i.e. the borrow pit and surrounding 50 m radius circle, and 100 m wide 
strip from the sea to the borrow pit. 
 

5.1.8.7 Lichens 
 
To the north-east of the proposed site is a 185 km2 patch of fruticose and foliose lichens. 
A global climate change and biodiversity monitoring station is located in these lichen 
fields (22o 18 54.00” S and 14 o 27 34.12” E., 6.57 km NNE of the proposed desalination 
plant site, at an altitude of 72.858 mamsl), of which 12 major fields have been identified 
in the Namibian coastal zone (see Figure 5.27). Lichens are symbiotic organisms made up 
by the association of microscopic green algae or cyanobacteria and filamentous fungi. 
 
The following information is extracted directly from the BIOTA web-site (www.biota-
africa.org). 
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Figure 5.27: Location of the Major Lichen Fields in the Namibian Coastal Zone 
(source www.biota-africa.org) 

 
Lichen fields are a very peculiar phenomenon which have developed in evolutionary time 
scales and require a very specific, rare and vulnerable combination of environmental 
factors (Juergens, 2007) to survive. Amongst these are: 
 

• the frequent occurrence of fog (during daytime) in a desert,  

• the sufficiently well expressed absence of higher plants (allowing the fog to touch 
the soil surface with its lichen vegetation),  

• very specific chemical properties of the topsoil with its different an-organic ions,  

• the chemistry of the fog with its nutrients and toxic components, and  

• the sufficiently well expressed lack of mechanical destruction (e.g. sand storms, 
off road driving).  

 
Of equal importance is the fact that these lichen species are adapted to the harsh desert 
environment and form part of the local species pool of this part of Namibia. The lichen 
fields are far from being thoroughly studied. Recent research has found that one of the 
most frequent lichen species in fact forms two different but morphologically similar 
species. Similarly, the knowledge on the ecology of the lichen fields is limited. 
 
In many desert biomes biological soil crusts (BSC) (Biota Africa) form the only perennial 
“vegetation cover” largely due to their extensive resistance to drought. Therefore 
biological soil crusts also have a strong influence on desert ecosystems regarding their 
soil stability, build up, fertility and water regime. In addition species forming soil crusts 
are often the only organisms capable of nitrate-fixation while at the same time providing 
significant carbon input into ecosystems. 
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On a regional scale biological soil crusts occur in many different biomes worldwide. In 
particular, the highly diverse biological soil crust communities of the Namib Desert can be 
considered unique on a global scale. Dominated by phycolichens and differing in 
composition and structure they also form numerous large lichen fields within the fog zone 
of the Central Namib Desert due to almost ideal environmental conditions. Although 
widespread, these biological soil crusts are extremely vulnerable to disturbance or 
destruction. As they protect the upper soil surface, small anthropogenic and natural 
disturbances often lead to a severe increase of soil erosion rates following corrosion and 
deflation by windstorms as well as water run-off. Due to slow recovery rates, reduction of 
carbon and nitrate influx into corresponding ecosystems will also reduce their fertility. 
Biological soil crusts can be classified into different types depending on the developmental 
time and the organism composition:  
 

• three developmental stages of cyanobacterial crusts, mostly associated with green 
algae (ranging from initial to well developed crusts),  

• lichen crusts (differentiated in cyanolichen and green algal lichen crusts),  

• bryophyte and liverworth crusts, and  

• the hypolithic crust type (community of photosynthetic organisms existing on sides 
and underneath translucent stones, e.g. quartz) occurring specifically in quartz 
gravel pavements but also underneath single quartz rocks of different sizes in 
other regions and biomes  

 
Driving forces of such spatial variability of BSC types are climatic, topographic, 
pedogenetic and land use differences in different biomes.  

 
Lichen species found in the monitoring area NE of the proposed site include Acarospora 
sp. Buellia sp., Caloplaca elegantissima (Nyl.) Zahlbr. , Caloplaca volkii V. Wirth & Vezda, 
Diploschistes sp., Lecidella crystallina V. Wirth & Vezda, Ramalina capensis Th. Fr., 
Teloschistes capensis (L. f.) Müll. Arg., Toninia sp., and Xanthoparmelia walteri M.D.E. 
Knox.   Figure 5.28 depicts the variation in vegetation, cyanobacteria and algal 
distributions across Namibia. 
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Figure 5.28: Vegetation, Cyanobacteria and Algal Distributions across Namibia 
(source www.biota-africa.org) 

 
The Role of Water Availability 
Different water resources available in the Namib Desert result in functional diversity of 
lichens: during nights with high air humidity particularly crustose saxicolous lichens 
acquire enough water to enable photosynthesis. At nights with fog, foliose and fruticose 
lichen thalli store most water, explaining their high abundance in coastal areas (see 
Figure 5.29). Crustous terricolous lichens show lowest hydration, presumably due to 
water storage in the substrate. They occupy the broadest range of environmental 
conditions. 
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Figure 5.29: Abundance of Lichens Relative to Fog Occurrence 

Besides ecophysiology, singular weather events have a strong impact on lichen 
vegetation: during a thunder storm in April 2003, about 2,000 tons of lichen biomass 
were displaced (mainly Teloschistes capensis, Ramalina spec. and Xanthoparmelia 
walteri), with 1,000 tons blown into the ocean. A further rain event in the central Namib 
in April 2006 mainly displaced fragments of Xanthoparmelia walteri near the coast, but 
affected populations of fruticose lichens further inland as well. Based on a site visit by 
Professor Juergens in November 2007, it is evident that the southern most portions of the 
lichen fields are regenerating, as shown in Figure 5.30.  
 

 

Figure 5.30: Regeneration of the Lichens North of the Dolerite Ridges 



Trekkopje Desalination EIA: Chapter 5 Baseline                                          Final Draft January 2008 126

The route of the mine water supply pipeline crosses the natural direction of movement of 
game and will therefore interfere with the migratory habits of springbuck and gemsbuck.  
The greatest concentration or movement is along the numerous washes and ephemeral 
river beds.  It is proposed to bury sections of the pipeline in order to minimize the impact 
on migration habits.  The planned route of the pipe and powerlines traverses a complex 
terrain with many sensitive features such as ridges and washes.  It will cause severe local 
damage at many places in what is at present a little-disturbed area even though there is 
a gravel road to a quarry.  The pipe will be 800 mm in diameter and will primarily be 
above ground.  Two booster pump stations will be situated at 16 and 36 kilometres.  The 
powerlines will be constructed on a separate 44 meter servitude as required by 
Nampower and will follow the same route as the pipeline.  The impacted corridor will 
consist of the current gravel road, a pipeline with service road, and a powerline with 
service road.  The following photographs illustrate the type of development envisaged: 

 

 

Figure 5.31: Rössing Mine Pipeline 

      

Figure 5.32: Booster Pump Station 
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Figure 5.33: Sub-Station with Associated Powerlines 

 
5.1.9  Visual Characteristics 
 
5.1.9.1 Context 

 
“Sense of place' is a component of 'cultural identity'. Sense of place is an intensely 
personal response to the environment, social and natural, which the individual 
experiences in daily life, and at a broader level it can be the individual's perception of the 
whole region, state or nation” (Lennon, 2001).  
 

5.1.9.2 Motivation for Study 
 
The proposed site for the desalination plant is an un-rehabilitated borrow pit, but 
nonetheless displays significant desert characteristics. This is also despite the existence of 
the settlement of Wlotzkasbaken. The desert sense of place is thus very important, and 
the effect of the proposed development on the visual characteristics is important to 
determine. 
 

5.1.9.3 Legislative and Policy Requirements 
 
No legislation is available in Namibia that governs visual impacts. 
 

5.1.9.4 Stakeholder Concerns 
• Significant degradation of the sense of place of Wlotzkasbaken and the desert 
• Potential cumulative visual impacts of increased industrial development in the 

area. 
 

5.1.9.5 Methodology 
 
A specialist visual impact assessment study was undertaken, and the original report 
(Stead, 2007) is provided in Appendix 5.2. The following summarises the existing visual 
descriptors and receptors. 
 

5.1.9.6 Landscape Character 
 
Landscape character or sensitivity is described as the inherent visibility of the landscape, 
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usually determined by a combination of topography, landform, vegetation cover and 
settlement pattern. The scenic quality of the landscape is comprised of a combination of 
the following visual elements of the site or components thereof: 
 

5.1.9.7 Landform 
 
A landscape that shows a great variety in shape and line and form will have a higher 
rating than one with no interesting landscape features or little variety in vegetation and 
colour (see Figure 5.). 
 

5.1.9.8 Methodology 

 

The above landscape elements are rated in terms of a questionnaire where the highest 
scenic qualities are assigned a value of 5 and the lowest a value of 1. Cultural 
modifications, if negative, can be assigned a negative value to signify the relative extent 
to which they detract from the scenic quality of the area. These scenic quality values are 
then combined to form a total rating score differentiated into categories A, B and C 
where: 
 
A = 19 or more and highly scenic 
B = 12 – 18 and moderately scenic 
C = 11 or less and having low scenic qualities 
 
Physiographic rating units are used to rate the visual quality of a scenic resource. This 
consists of linking areas which have similar physiographic characteristics such as 
landform, vegetation etc as well as a similar impact from cultural modifications i.e. roads, 
structures, mining operations or other surface disturbances. Due to the relatively small 
extent of the site, the project area will not be divided up into smaller areas (Physiographic 
Rating Units) but will be rated as a single area. The pump house and pipelines will be 
mitigated separately. 
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Figure 5.34:  Satellite Image: Sense of Place of Preferred Site 

 
The site is relatively flat in relation to the surrounding desert. Run-off from precipitation 
has created shallow drainage lines which run in an east to west direction. 
 
The C34 road that travels right up the west coast is the only visible landscape 
modification from the site. A portion of the site contains existing modifications as a result 
of the site being used as a borrow pit. The modifications are noticeable but are of a scale 
that they do not significantly detract from the landscape character. There is no section of 
the site which is more prominent. Due to the flat terrain there are no dominant ridgelines.  
 
Similarly, due to the flat landscape character of the area in relation to the size and scale 
of the proposed landscape modifications the probability that the structure will break the 
skyline is high. Skylines are areas in close proximity to a ridgeline which, if developed 
upon, would break the silhouette of the ridgeline and create a higher degree of contrast. 
A skyline is defined as a trigger and as such, should areas have a skyline concern, this 
would greatly increase the sensitivity of the area.  
 
Vegetation is limited as a result of the arid nature of the environment and the previous 
burrow pit modifications. Sparse clumps of desert type vegetation are more prevalent on 
the lower lying drainage areas. 
 
The site is exposed and has many associations with open desert vistas which add 
significantly to the heritage views of the desert landscape. The overall assessment of 
scenic rating is thus “A” i.e. highly scenic. 

o 
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5.1.9.9 Sense of Place 

 
Development along the coast has resulted in a concentration of developments into large 
and medium sized urban nodes. This has created a significant desert sense of place in 
between the nodes with wide open spaces which are highly visible with potentially 
sensitive areas in the landscape. Within the desert landscape there is precedent for small 
clusters of dwellings on the coastal side of the road and only one instance of 
development on the desert side which is located two kilometres inland. Within the study 
area, a number of limitations exist which have the potential to negatively affect the 
landscape character. Specifically in relation to the Trekkopje project are power lines and 
road infrastructure as well as uncontrolled development in open desert areas to the east 
of the C34. 
 
Christian Norberg-Schultz in the document “Towards a Phenomenology of Architecture”, 
describes the desert landscape as one of flat, open wide space. It is a continuous cosmic 
topography which comprises large, flat plains where cadastral boundaries tend to be 
geometric or based on arbitrary subdivisions. The settlement pattern in this coastal region 
of Namibia is very distinctive and creates a unique visual sense of place. The existing 
landscape character has been shaped historically by man’s need to make use of the 
resources associated with this area in context with the limited water resources of this 
desert. The built landscape is one of concentrated, isolated pockets of development with 
the majority of the desert uninhabited, which has resulted in the protected of the wide 
open spaces of the desert landscape in the Erongo region. 
 
In the area between Walvis Bay and Hentiesbaai there is a nodal pattern of development 
along the C34. The three main towns in the area are Walvis Bay, Swakopmund and 
Henties Bay. 
 
This precedent for high impact development is depicted in 5.35.  
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Figure 5.36: Precedent for Minor Developments 
 
Between the development nodes are large, wide and open stretches of desert which have 
a very significant visual sense of place. These views are also nationally significant in 
terms of tourist view corridors. In this desert context limited development activities takes 
place and the few that do occur tend to be visible landscape modifications, clustered in 
nature and all are located on the coastal side of road (west) e.g. Swakopmund Salt mines 
and Mile 4, 8, 14 fishing resorts. The only development precedent east of the main road 
is a Chinese Satellite monitoring station developed in 2003 north of Swakopmund which is 
located approximately 2 km from the C34. It is a large development comprising of a 
number of large structures and a satellite dish. The bulk of the structures are screened by 
a low lying ridge and this, in association with distance from the road successfully 
mitigates the visual impact of the development and does not detract from the significant 
desert sense of place. 
 

5.1.9.10 Sense of Nature 
 
The proposed development area falls within the West Coast Recreation Area (WCRA), a 
200 km stretch of coastline between Swakop and Ugab rivers, in the Erongo Region of 
Namibia. This area has been proposed as a declared reserve area. It is extremely arid and 
has very little visible vegetation the most common species being dollar bush, brakspekbos 
and the occasional stands of ganna. The visible vegetation is sparse, clustered together 
on mounds. Some of the special characteristics of the area include: 

• The extensive occurrence of lichen fields. A large variety of species of lichen have 
been recorded in the Namib. Lichen are dependent for survival on the 
characteristic coastal fog known in the area.  

• There are well known Damara Tern breeding sites in a higher density to the south 
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of Wlotzkasbaken.  

• The Wlotzkasbaken Lichen Fields are of irreplaceable significance in the region 
and has been a core area for international research.  

• The location of dolomite outcrops on which various Stone Age sites of 
archaeological significance were found in the vicinity.  

• A Strategic Environmental Assessment (SEA) has recently been compiled for the 
region and is currently in draft form. The SEA is a process that evaluates the likely 
significant environmental consequences of a policy, plan or programme. It is 
important that areas identified in the SEA are taken into consideration. 

 
5.1.9.11 Sense of Limits 

 
The sense of limits is created by development which exceeds the visual carrying capacity 
of the landscape and results in a radical change to the sense of place of an area or 
region. Due to the inherent lack of available screening in context with the flatter wide 
open vistas, there is a high potential for visual impact. Thus it is of critical importance 
that development is managed in such a way that it does not detract from the elements 
which define significant landscape character. In the study area, a number of limitations or 
visual elements which have the potential to negatively affect the landscape character 
were identified (Figure 5.37). These elements are: 
 

• Uncontrolled coastal sprawl 
• Power line and road infrastructure inappropriately located in significant views. 
• Uncontrolled development in open desert areas to the east of the C34 
• The lack of guidelines for Visual Resource Management of the significant desert 

views. 
 

 
Figure 5.37: Sense of Limits 
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5.1.9.12 Regional Sense of Place Summary 
 
In summary, the regional sense of place is one with high visual sensitivity – the inherent 
visibility of the landscape, as determined by a combination of topography, landform, 
vegetation cover and settlement pattern.  
 

5.1.10  Land/Marine Use, Tenure and Capability 
 
5.1.10.1 Context 

 
The low agricultural potential of much of the land in Namibia has to a large extent 
dictated settlement patterns and development nodes. In addition, the former apartheid 
regimes resulted in massive inequalities in access to land, land tenure and land use. 
 
Since independence, Namibia has implemented a policy of redressing land tenure and use 
inequities, through a system of decentralising responsibility for land management to the 
lowest management structures, as well as defining clearly the rights and responsibilities 
of traditional land management structures. 
 
Beneficial uses of the coastal marine waters of Namibia can be subdivided into three 
categories: 

• Conservation use; 
• Recreational use 
• Mariculture use (including collection of seafood for human consumption); 

and 
• Industrial uses (e.g. intake of cooling water for Power Plants, intake of feed-

water for Desalination plants, and water for fish processing, and/or 
mariculture, guano harvesting, salt production). 

 
Conservation use is described under the relevant baseline below; the industrial/economic 
beneficial uses are described under the socio-economic section. 
 

5.1.10.2 Motivation for Study 
 
No formal studies were undertaken for the land use, as the land in question falls under 
the management of the Erongo Regional Council, and requires a lease to be granted over 
the use of the state land. A literature survey was used to determine land use 
requirements and limitations. The marine biology study included a detailed assessment of 
beneficial marine and coastal uses. 
 

5.1.10.3 Legislative and Policy Requirements 
 
A full table that reflects the national policies that impact on land use and land degradation 
is available in Namibia’s Third National Report on the Implementation of the United 
Nations Convention to Combat Desertification (pp 14 – 16).  
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With respect to land use, tenure and capability, of most relevance to this project are: 

Local Authorities Act 
(1992)  

Local authorities have various obligations and powers within 
their respective local authority areas regarding planning, the 
environment, waste disposal, the provision of services, and 
other infrastructural development.  

Regional Councils Act 
(1992)  

Regional councils are tasked, inter alia, with planning the 
development of the regions taking into consideration all 
physical, social, economic and environmental characteristics 
of the region. This includes general land use patterns and 
sensitivity of the natural environment.  

Towards Sustainable 
Development (Policy 
document, 1994)  

Addresses five different land tenure systems or land forms, 
namely communal state land, privately owned commercial 
farmland, proclaimed state land, urban areas and wetland 
systems. Policy statements for each of these categories 
follow the same fundamental philosophy of rational, 
sustainable and integrated planning of land use in all 
environments according to sound ecological principles as 
contained in Article 95 (l) of the Constitution.  

Water and Sanitation 
Policy (1993)  
 
 
 
 
 
 

 

Sets out the overall policy for the water and sanitation sector 
of Namibia. It has the following components: (1) Essential 
water supply and sanitation services for all Namibians, at an 
affordable cost; (2) improvement of services should be a 
combined effort of the government and the beneficiaries, 
based on community involvement, participation and 
responsibility; (3) communities shall have the right – with 
due regard for environmental needs and the resources 
available – to determine which solutions and service levels 
are acceptable to them, and they shall contribute towards 
the cost of services; (4) environmentally sustainable 
development, harnessing and utilisation of water resources.  

National Biodiversity 
Strategy and Action 
Plan 2001 2010  

Aims to provide a national strategic framework for natural 
resource management activities involving biological resources 
and the natural environment, including trade and economic 
incentives, and to prioritise activities and measures needed 
to address this strategy effectively.  

 
The area of the desalination plant falls under management of the Erongo Regional 
Council (ERC), and land tenure is by virtue of leases obtained from the ERC. Land 
capability of the area is low. 
 

5.1.10.4 Stakeholder Concerns 
• Land use being changed from one of tourism, recreation, low impact residential 

and desert to industrial. 
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5.1.10.5 Methodology 
 
A literature survey was done to determine the land use, land capability and land tenure 
requirements of the area in question. Previous specialist town planning reports were also 
used. The marine biology study included a literature review for beneficial uses. 
 

5.1.10.6 Baseline 
 
Wlotzkasbaken is a small holiday home development, where residents do not own the 
property but have leases from the Erongo Regional Council. Initially set at 99 years, the 
leases were reduced in 2003 to 1 year (renewable), due to the ERC’s desire to develop 
the area, despite resistance from the community. The ERC wants to formalize the official 
planning of Wlotzkasbaken, and the main objectives of the planning process are to 
improve the current land use in the area and in the process provide all inhabitants with 
proper infrastructure. The ERC would like to see cost-effective use of the infrastructure 
and ensure optimum usage thereof. Despite the lease contract saying that no building 
may be of a permanent nature, there were 28 permanent buildings in 1998. In 1998, 
there was only 1 permanent resident, which has now grown to 3 or 4. 
 
The C34, a salt road, links Swakopmund and Henties Bay, with Wlotzkasbaken to the 
west of the road. The area is used mainly for fishing (west of the C34) and for off-road 
driving (east of the C34). This has had a significantly negative effect on the lichen fields. 
Agricultural land capability is low. 
 
An application for a 50 year lease over the proposed affected site for the desalination 
plant has been made. 

5.1.11 Beneficial Marine Uses 

The project-environment interaction points are summarised in Figure 5.38 and described 
in more detail below. 

Conservation Areas 

Numerous conservation areas exist along the coastline of Central Namibia, although none 
fall within the study area.  However, for the sake of completion, they are briefly 
summarised below. 

The Skeleton Coast National Park is located to the north of the study area.  It 
extends 500 km from the Ugab River in the south to the Kunene River in the north, 
covering a total land-area of approximately 16 400 km2.  The coastline is characterised by 
many shipwrecks, dense coastal fogs and cold onshore winds.  The general public has 
access only to the southern section between the Ugab and Hoanib rivers, staying at 
Terrace Bay and Torra Bay.  Although open all year to linefish boats, Torra Bay and 
Terrace Bay are partly closed or restricted to rock- and surf-anglers.  There is a seal 
colony at Cape Frio.  The northern section of the Skeleton Coast Park is a tourism 
concession area and restricted to fly-in safaris only. The park is managed as a wilderness 
area by the Ministry of Environment and Tourism (MET) due to its ecological sensitivity. 





Trekkopje Desalination EIA: Chapter 5 Baseline                                          Final Draft January 2008 138

protected. 

Sandwich Harbour, located 55 km south of Walvis Bay, is one of Namibia’s four 
proclaimed RAMSAR sites and one of southern Africa’s richest coastal wetlands.  The area 
consists of two distinct parts: a northern, saltmarsh and adjoining intertidal sand flat 
which supports typical emergent vegetation, and a southern area of mudflats and raised 
shingle bars under tidal influence.  The area supports an extremely rich avifauna including 
eight endangered species among the large numbers of waders, terns, pelicans and 
flamingos.  Bird numbers are reported to reach 175,000, with Palearctic waders reaching 
densities of 7,000 birds per km2.  Several archaeological sites dating back 1,000 years 
also exist within the area (Barnard, 1998). 

Walvis Bay lagoon is the largest single area of shallow sheltered water along the 
Namibian coastline.  The tidal inlet consists of adjacent intertidal areas, Pelican Point, 
mudflats exposed at low tide, and sandbars serving as roosting and feeding sites for 
resident and migratory birds.  The wetland consists of natural areas of the lagoon and the 
Walvis Bay saltworks (Barnard, 1998).  The site supports up to 250 000 individuals of 
wetland birds, some species such as flamingos occurring in impressive numbers.  Eleven 
endangered bird species are regularly observed (http://www.ramsar.org/profile/ 
profiles_namibia. htm). 

Currently there are no marine protected areas (MPAs) in Namibia.  Discussions are, 
however, currently underway between the Ministry of Fisheries and Marine Resources 
(MFMR) and various stakeholders (including the mining, fishing and tourism industries, 
and the public sector) on the location and zoning of proposed MPAs on the Namibian 
coastline.   

 
5.1.12  Background noise levels 
 
5.1.12.1 Context 

 
Noise is defined as unwanted or objectionable sound, and usually reflects changes from 
typical background noise levels and spectra. Airborne sound is described as a rapid 
fluctuation of air pressure above and below the atmospheric pressure. Magnitude, 
frequency and duration are the variables used to characterize noise.  
 
Namibia is characterised by vast open spaces, interspersed with rural developments and 
more infrequent urban developments, the main sites of which along the cast in question 
are Walvis Bay, Swakopmund, and Henties Bay. Noise levels in the open space areas will 
be low, and consist of primarily “natural” noise, such as wind, waves and birds.  
 

5.1.12.2 Motivation for Study 
 
Sound levels are one of the characteristics that help determine and define a sense of 
place. The proposed location of the desalination plant is not pristine, and has a certain 
level of development, namely the settlement of Wlotzkasbaken, the C34 road and the 
presence of the quarry road to the south. The additional levels of noise that the plant 
may contribute to changing the sense of place need to be defined and characterised. 
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5.1.12.3 Legislative and Policy Requirements 
 
In the absence of noise regulations in Namibia (other than for civil aviation), the South 
African National Bureau of Standards (SANS 10103) requirements were used to guide the 
assessment. 
 

5.1.12.4 Stakeholder Concerns 
• Intrusion of noise from the plant on the Wlotzkasbaken residents 
• The effects of noise and low frequency vibration on the lichen fields 
 

5.1.12.5 Methodology 

 

A qualitative desktop study was done to describe the general characteristics of noise, 
based on the location of the proposed site, the infrastructural development within the 
immediate vicinity, as well as the use of the area (namely tourism, fishing, recreational 
(including off-road driving) and low-density residential. 
 

5.1.12.6 Baseline 
 
Given the location of the proposed desalination plant (i.e. 100 m from the C34), it is 
probable that noise levels are either on par with or lower than those of so-called rural 
areas, namely 45dBA during the daytime and 35dBA at night (City of 29 Palms, 2002)  
This is also the limit for rural areas in South Africa (Figure 5.39). The typical noise level 
over a 24-hour period along county roads has been recorded at 50 dBA (Canby District 
Heating Project, 2003). 
 
Surf noise is classified as having high noise levels. Approaching from the landward side, 
areas closer to the beach are generally quieter, with noise levels increasing closer to the 
surf line (California State Lands Commission, 2005). The sound of the ocean surf can vary 
depending on the tides and weather conditions.  With the prevailing winds being from the 
south west, the noise of the surf is anticipated to intrude inland. 
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Figure 5.39: SANS 10103:2003 Acceptable Rating Levels for Noise in Districts 

 
The pipe and powerlines are not expected to contribute to the noise levels of the area, 
except during the construction phase of the project. 
 

5.1.13  Pollutants and other contaminants in the area 
 
5.1.13.1 Context 

 
The proposed location of the desalination plant is an area of low development, and as 
such, is not expected to have significant levels of pollution or other contaminants. The 
location of the Wlotzkasbaken community however has already affected the pristine 
nature of the surroundings, in terms of the possibility of groundwater contamination from 
the pit latrines in the settlement, as well as from the solid waste disposal site due east of 
the settlement.  The gravel road to the stone quarry is a source of limited pollution in the 
area due to the presence of trucks and machinery moving on the road. Incremental diesel 
and oils are leaked onto the road surface as well as paper and tins etc. 
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5.1.13.2 Motivation for Study 
 
No specific studies were undertaken, due to the relatively unaffected nature of the 
surroundings. 
 

5.1.13.3 Legislative and Policy Requirements 
 
The Pollution Control and Waste Management Bill of 1999 has not yet been enacted. 
Under the Bill, water and air pollution must be licensed. The relevant brine disposal 
permit has been applied for under the Water Management Act 24 of 2004. No air 
pollution will occur from the plant as no pollutants are emitted from the system. An 
integrated pollution control license, as contemplated under the bill is not required, as the 
process does not create a risk of pollution to more than one environmental medium. 
 

5.1.13.4 Stakeholder Concerns 
 
• Dust 
 

5.1.13.5 Methodology 
 
A literature survey was undertaken, and the results of the latest groundwater and 
geohydrological study were included.  
 

5.1.13.6 Baseline 
 
No industry is currently present in the vicinity of the proposed desalination site and pipe 
and powerlines. However, Wlotskasbaken does have a solid waste dump site (700 m east 
of the development). There is no water borne sewage in Wlotzkasbaken and all properties 
make use of pit latrines. Some degree of ground pollution is therefore anticipated.  
Limited pollution from vehicles using the road, from recreational anglers and from off-
road drivers is anticipated.  
 

5.2 Existing Environmental Impacts 
 
Existing activities that potentially have a negative impact on the quality of the marine 
environment in the Wlotzkasbaken area are relatively limited.  An overview of these 
activities and sources are provided below. 
 

5.2.1 Traffic on Beaches 
 
The West Coast Recreation Area between Swakopmund and Henties Bay is used 
extensively by recreational rock- and surf anglers, who visit the coast during the summer 
holiday period (December/January).  Between January and April the majority of visitors 
are from South Africa, who visit the area only to fish.  These anglers travel both on the 
coastal salt road as well as on the beach (Figure 5.40).  Rock Bay (Mile 17), about 4.5 km 
south of Wlotzkasbaken is also popular with fishermen for launching small inflatable’s and 
ski-boats to target fishing sites beyond the surf-zone. 
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5.3 Changes in the environment anticipated before the project commences 
 
Due to the very tight project timelines, and the long lead time for construction and 
commissioning of the desalination plant, pipe and powerlines, no changes (other than 
natural seasonal environmental changes) are anticipated before the project commences. 
There may be a very slighter higher presence of people on site to complete the 
biophysical and technical investigations. All disturbances to date, including the test pits 
and holes dug for the geotechnical investigation, have been rehabilitated. 
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6 SOCIO-ECONOMIC BASELINE AND IMPACT ASSESSMENT 

6.1 Introduction to the Social Impact Assessment Report 

Social Impact Assessment includes the processes of identifying, analyzing and ranking 
the intended and unintended social consequences, both positive and negative, of 
planned interventions (policies, programs, plans, projects) and any social change 
processes invoked by those interventions. Its primary purpose is to bring about a more 
sustainable and equitable biophysical and human environment (IAIA, 2003).  

The Social Impact Assessment forms part of the Environmental Impact Assessment, and 
in particular is guided by the following: 

• the objectives of Namibia’s Environmental Assessment Policy, which are to ensure: 

 

o that decisions makers are fully informed of the proposed operation, and so 
are accountable for their decisions, 

o that as many options and alternatives as possible to the existing 
development plans are considered, 

o that all sectors of Namibian society who could be impacted by the mining 
operation, whether positively or negatively, are consulted and given the 
opportunity to participate in the EIA, and 

o that sustainable development, both inter- and intra-generationally, is 
promoted by ensuring that negative impacts are avoided or minimized and 
positive impacts are enhanced. 

 

• the Constitution of Namibia (1990) in which the principles of sustainable 
development are implicit: the “State shall actively promote and maintain the welfare 
of the people by adopting policies aimed at the maintenance of ecosystems, 
essential ecological processes and biological diversity of Namibia, and utilisation of 
living natural resources on a sustainable basis for the benefits of all Namibians, both 
present and future”.  

 

• the requirements of The Equator Principles which, for the purposes of this SIA 
report, require that it address:   

o an assessment of baseline social conditions, 
o requirements under host country laws and regulations, applicable 

international treaties and agreements, 
o protection of human health and cultural properties,  
o socioeconomic impacts, 
o land acquisition and land use, 
o impacts on indigenous peoples and communities, 
o cumulative impacts of existing projects, the proposed project, and 

anticipated future projects, 
o participation of affected parties in the design, review and implementation of 

the project, 
o consideration of feasible environmentally and socially preferable alternatives, 

and 
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