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1 Introduction 

1.1 Project Description 

Rio Tinto Rössing Uranium Limited (Rössing Uranium) is investigating the design, construction and operating of 

a new seawater reverse osmosis desalination plant in order to supply the water needs of the Rössing Uranium 

mine. The mine is located near Arandis in the Erongo region of Namibia. The desalination plant will be located 

within the Swakopmund Saltworks mining licence area, approximately 6km north of Swakopmund (locally 

known as Mile 4), see Figure 1.1.  

Rössing Uraniumôs product (fresh) water requirement is 3 Mm
3
/a, or 8.2Mǎ/d. The plantôs peak capacity will be 

10Mǎ/d. This will require a seawater feed of approximately 25Mǎ/d, with 15Mǎ/d of brine to be discharged back 

to the sea.  

The plant design proposes a seawater intake located close to shore, similarly to the existing Saltworks intake 

jetty, and in the same general area of the coast. The brine from the desalination plant will be disposed to the 

surfzone via a pipeline. Two sites have been proposed: one north of the Saltworks seawater intake jetty, and 

the second in the south near the present location of the Saltworksô brine discharge. The waste discharge from 

the Saltworks operations is in the form of a hyper-saline brine or ñbitternsò, which is discharged above the high-

water mark and flows across the beach to the ocean.The size of the desalination plant, and thus the scale of 

the seawater intake and brine outfall works are comparatively small when compared to the Wlotzkasbaken 

desalination plant and the plan that was proposed by Namwater at Mile 6. These have/had product water 

capacities of 20 and 25 Mm
3
/a respectively, or 6 to 8 times larger than the proposed Rössing plant. 
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Figure 1.1: Proposed site for the desalination plant within the Swakopmund Saltworks complex 

Preferred brine outfall 

location ï Outfall 5 

Desalination plant 

Proposed seawater 

intake jetty location 

Alternate brine outfall 

location ï Outfall 1 
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1.2 Terms of Reference 

WSP Group Africa, Coastal Engineers Division, was appointed by SLR Namibia and Aurecon South Africa to 

undertake a desktop study of the potential impacts of the development on the beach and shoreline dynamics. 

The beach and shoreline dynamics refer to the beach characteristics, such as beach slope and coastline 

orientation, and behaviours, such as erosion and accretion, and the coastal processes that drive the 

behaviours. The main processes are the local waves, currents, and resulting sediment transport. 

Specifically, the study is required to assess the potential impacts of the intake and outfall structures on the 

beach and shoreline stability. This includes consideration of the erosion and accretion of the beach, and any 

changes to sediment transport patterns. Consideration of biological impacts is excluded, as these are dealt with 

separately in the Marine Ecology Assessment. The present study therefore considers only abiotic impacts.  

The study will assess the level of the impacts, and provide mitigation and monitoring measures, where 

applicable. 
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2 Project Components Relevant to Impacts on Beach and 

Shoreline Dynamics 

The components of the project that have been identified as potentially impacting the beach and shoreline 

dynamics at the site are the seawater intake structure and the brine outfall. These are discussed further below. 

Their locations are shown in Figure 2.1. 

 

Figure 2.1: Intake and outfall locations and other coastal features 

2.1 Seawater Intake Structure 

The intake site is located 160m south of the existing Saltworks jetty, which can be seen in Figure 2.2. The 

intertidal area at the site is very gently sloping and consists of rock shelves and boulders. The beach is sandy 

mainly above the 0m MSL contour. 

Cobble berm 

Swakopmund Saltworksô intake jetty 

Outfall 1 - Alternate brine discharge location  

Proposed Rössing intake jetty location 

Outfall 5- Preferred discharge location 
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The Rössing desalination plantôs seawater intake will also be a jetty extending across the rocky intertidal shelf. 

The rock shelf, termed ñYellow Shelfò, at the proposed intake site can be seen in Figure 2.2. The shelf has an 

elevation of approximately 0.1 m above MSL and would therefore be above water level except at high tide. 

The intake jetty will be 70m long, with approximately 65m occurring below the high water mark. The intake 

pipeline/s will be located on top of the jetty and raised approximately 4m above mean sea level (MSL). 

Seawater intake pumps will be located on the seaward end of the jetty, abstracting water from a gully between 

the rocks where the water depth is 1.7m below MSL. 

 

Figure 2.2: a) Saltworksô existing intake Jetty; b) Rock shelf proposed for Rössingôs intake jetty 

2.2 Brine Outfall 

The engineering studies have identified a preferred location for the effluent/brine outfall, termed Outfall 5, with 

an alternative location, Outfall 1. Locations are shown in Figure 2.1. Outfall 5 is located 2.5 km to the south of 

the intake, near the location of the Saltworksô bitterns discharge channel. The alternate location, Outfall 1, is 

located 1km to the north of the intake location, at a disused Saltworks intake that incorporates a concrete 

structure extending into the sea beyond the low-water mark. Photographs of the two sites are shown in Figure 

2.3.  

The outfall pipeline will be placed in a trench on land and across the beach and concrete encased from the high 

water mark to the discharge location in the surf zone. The outfall will terminate in a diffuser located at 1.6m 

below MSL. The pipeline diameter will be 400mm. 

The brine discharge infrastructure and pipeline can potentially affect the shoreline dynamics.  

The impacts that the Rössing seawater intake jetty and the brine outfall, including the alternative location, may 

have during construction, operation and decommissioning are considered in this study. 

a) b) Rock Shelf ï 

ñYellow Shelfò 
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Figure 2.3: a) Rocky shelf at Outfall 5, preferred location; b) Concrete structures at old Saltworks intake ï 

Alternative location - Outfall 1. The old concrete-encased pipe is visible. 

 

  

a) b) 
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3 Study Approach 

3.1 Methodology 

The study was undertaken as a desktop qualitative evaluation based on available information. Two site visits 

were undertaken to the intake and outfall locations. Information from similar projects, particularly the 

Wlotzkasbaken desalination plant, and the EIA for the NamWater Mile6 desalination plant (CSIR, 2009), were 

used. Supporting information included topographic surveys of the intake and outfall locations, as well as a 

diving survey of the seabed opposite the outfall locations. 

3.2 Assumptions and Limitations 

The scope of work did not include numerical modelling of waves, currents or sediment transport and shoreline 

evolution. It was initially assumed that the physical scale of the proposed infrastructure would not justify such 

studies ï coastal infrastructure, such as jetties or breakwaters that impact the coastline, are typically in the 

order of several hundred metres long. The comparatively small scale of the intake and outfall structures 

confirms that this assumption is not a limitation. 
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4 Description of Affected Environment 

This section provides a description of the physical beach and shoreline environment, based on published 

information and observations and data collected during the site visit. 

4.1 Beach and Seabed Topography 

The shoreline north of Swakopmund is generally sandy, with long sand beaches interspersed with low rock 

outcrops and surfzone reefs. These form a gently undulating shoreline that faces west south-west. An 

extensive rock outcrop along the northern boundary of the site forms a north-west facing headland, where the 

present saltworks intake is located. This rocky headland leads into a shallow embayment that extends into 

further sandy beaches to the north, see Figure 2.1. 

The beaches at the site consist of medium sized sand, with pebble and cobble deposits. Sand samples taken 

on the intertidal beach at three locations indicate the sand has typical median grain size (D50) ranging between 

269 microns and 471 microns and is well sorted. The locations of the samples are shown in Figure 2.1, with 

typical size parameters given in Table 4.1. 

Table 4.1: Beach sediment sizes 

Sample: S1 S2 S3 

D10 (mm): 302.0 282.4 191.1 

D50 (mm): 471.6 414.7 269.6 

D90 (mm): 688.8 654.7 444.0 

 

 

Cobbles are found along the shoreline of the entire site, and are a characteristic feature of this part of the 

coastline. Along approximately 1km of the site the cobbles form a continuous berm between the low-water and 

high-water marks. The approximate location of the cobble berm, as observed at the time of the site visit in July 

2014, is marked on Figure 2.1. Sand is exposed beneath the cobble, as can be seen in Figure 4.1. Such cobble 

deposits can be dynamic in the medium to long term, migrating along the shoreline. They limit landward 

movement (erosion) of the shoreline in the short term.   
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Figure 4.1: a) Cobble berm near Outfall 5 location; b) Scattered cobbles on the beach just north of the Saltworksô 

intake jetty 

A topographic survey of the beach indicates a steep beach slope, typically 1:10. The crest of the beach (highest 

part reached by the waves) is at an elevation of approximately 3.2m above MSL (Mean Sea Level).  

The relatively thin (3 ï 4 m thick) sand cover on the beach appears to be underlain by bedrock sheet, with 

individual rock outcrops on the inter-tidal beach and below the low-water mark. The rock outcrops are of low 

relief and would likely be covered and uncovered by sand on a seasonal basis. The rock outcrop at brine 

Outfall 5 is prominent along this section of coastline and can be seen in the right hand photo in Figure 4.2. 

 

Figure 4.2: a) and b) Rock outcrops in the intertidal zone and surfzone near the outfall site 

Navigation charts and bathymetric surveys done for the Mile 6 Desalination Project (CSIR, 2009) indicate that 

the seabed is generally rocky with sparse sediment accumulations. This was confirmed by a diver survey at the 

brine outfall locations, the survey indicating cobbles and bedrock with thin layers of sand in patches up to a 

distance of 200m from the shoreline. 

The 10m depth contour is located approximately 1km offshore. The nearshore seabed slope is irregular, with a 

number of isolated reefs, or blinders, located between 250 m and 500 m from the shore.  

a) b) 

a) b) 


























