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INTRODUCTION 

The Otjivero Dam ï Gobabis Regional State Water Scheme has been constructed to ensure 
that an adequate water supply for the region in and around Gobabis remains available well into 
the next decade.  This regional water scheme forms part of a phased extension of water supply 
schemes from local water sources to regional water resources, thus making provision for the 
increase in water demand over the years resulting from the development in and around 
Gobabis.  The future integration of this regional water scheme with the Eastern National Water 
Carrier has also been planned.  It would have such advantages as eventually linking the arid 
eastern parts of South West Africa with the water sources of the perennial northern border rivers 
and would lead to an improved utilization of the Otjivero Dam as a surface water source.  The 
location of the Otjivero Dam ï Gobabis Regional State Water Scheme in relation to the Eastern 
National Water Carrier is shown in FIGURE 1. 
 
THE HISTORY OF WATER SUPPLY TO GOBABIS 
 
Gobabis, where a plentiful supply of water from springs occurred, was founded in 1856 by 
settlers.  Since then Gobabis has developed into the main service centre of the central, eastern 
area of South West Africa and has a community with a well developed infrastructure. 
 
In 1930 the railway link between Windhoek and Gobabis was completed and resulted in a major 
jump in the development and water demand at Gobabis.  Gobabis was declared a town in 1944.  
By 1954 the municipality approached the former South West African Administration to build a 
dam in the Black Nossob River because the available municipal groundwater sources could no 
longer meet the water demand. 
 
Consequently the Daan Viljoen Dam was built at Gobabis in 1957 and subsequently raised in 
1958.  This dam has a capacity of 400 000 cubic metres of water.  The dam, however, has no 
long-term assured safe yield and by 1965 the Tilda Viljoen Dam was built as a pumped storage 
dam to improve the surface water storage capabilities at Gobabis.  The Tilda Viljoen Dam has a 
capacity of 1,25 million cubic metres and although the dam has no natural source of inflow, it 
has much better basin characteristics than the Daan Viljoen Dam.  It was therefore possible to 
achieve a much more efficient utilization of the runoff of the Black Nossob River by transferring 
water from the Daan Viljoen Dam to the Tilda Viljoen Dam. 
 
During 1970 and 1971 hydrological surveys had shown that the White Nossob River is the only 
remaining relatively viable catchment area for the development of another surface water source 
for Gobabis. 
 
Investigations of different dam sites indicated that the most suitable location of a possible dam 
was on the farms Otjivero North and South, 110 kilometres west of Gobabis. 
 
During 1970 and 1971 geohydrological investigations located groundwater sources at Grünental 
near Witvlei, more or less halfway between Gobabis and the proposed Otjivero Dam.  These 
sources could be utilized for Gobabis and incorporated as a first phase extension of a future 
regional water scheme between the proposed Otjivero Dam and Gobabis. 
 
Funds for this regional state water scheme were made available in 1975 and the project was 
completed at a capital cost of approximately R2,1 million in 1977. 
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The establishment of additional service industries, a meat processing plant and related 
development at Gobabis, necessitated the construction of the proposed Otjivero Dam and the 
completion of the planned regional state water scheme as the next phase in the development of 
an integrated water supply system for the town.  The water purification plant and clear water 
storage facilities at Gobabis also became insufficient and they could no longer meet the 
increasing water demand. 
 
By 1980 a decision was made to go ahead with the construction of the proposed Otjivero Dam ï 
Gobabis Regional State Water Scheme in order to place the water supply to Gobabis on a 
healthy footing and to ensure that the development of the region was not handicapped by an 
inadequate supply of water. 
 
After funds were made available by the Central Government, construction commenced in 1981.  
The Otjivero-Gobabis pipeline was completed in 1981 while the dam was completed in October 
1984. 
 
A modern water purification plant, a new 9000 cubic metre bulk storage reservoir and a regional 
office complex was also built at Gobabis.  All the construction work on the Otjivero Dam ï 
Gobabis Regional State Water Scheme was completed during 1985. 
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GENERAL DESCRIPTION OF THE SCHEME 
 
 
FIGURE 2 shows a diagrammatic layout of the various components of the Otjivero Dam ï 
Gobabis Regional State Water Scheme.  The scheme comprises the following main 
components: 
 

1. The Otjivero Silt Trap Dam. 
2. The Otjivero Main Dam and the raw water pump station. 
3. A small purification plant at Otjivero. 
4. The pipeline to Gobabis. 
5. The purification plant, the new clear water storage reservoir and a regional office 

complex at Gobabis. 
 
 
 
HYDROLOGY 
 
The main hydrological characteristics of the catchment area of the Otjivero Dam are as shown 
in TABLE 1. 
 

TABLE 1: HYDROLOGICAL DATA 

 

Description Quantity 

Catchment area 2 070 km² 

Mean annual rainfall 380 mm 

Mean annual gross evaporation  2 350 mm 

Mean annual run-off 7,4 Mm³ 

Highest individual run-off 52,2 Mm³ 

Silt load per unit volume 2 % 

Yield on a 95% assured basis 1 Mm³/a 

Flood discharge:  

1 in 25 years 550 m³/s 

1 in 50 years 930 m³/s 

1 in 100 years 1 500 m³/s 

1 in 500 years 3 900 m³/s 

 
 
DAM SITE GEOLOGY 
 
The basin in which the Silt Trap Dam and the Main Dam are located, lies within a large 
intermittent outcrop of quartzitic rocks surrounded by schist 
 
The river has in places eroded the less resistant schistose bands, thus exposing prominent 
quartzitic ridges.  The areas between the ridges are generally covered with alluvial soils and 
sands. 
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THE SILT TRAP DAM 
 
The wall of the Silt Trap Dam at Otjivero is located within the natural basin of the Main Dam and 
its principal function is to force flood waters in the river to deposit their silt load before reaching 
the Main Dam.  The embankment also improves the dam basin characteristics of the Main Dam 
by making the sides of the reservoir steeper and so reducing the surface area of the water 
exposed to evaporation.  An earthfill embankment with a centrally placed clay cutoff was 
selected as a result of the dam site topography. 
 
A further interesting feature of the embankment is that water can dam up on either side of the 
wall.  The embankment therefore incorporates a well graded toe drain filter on both the up-and 
downstream sides.  Rip-rap is provided on both faces of the embankment to protect it against 
wave action of the water.  Refer to FIGURE 3 for a cross-section of the embankment. 
 
A side channel spillway has been constructed.  It routes floodwater around a hill that forms the 
right flank of the embankment.  The spillway sill is a gravity gabion wall and mattress structure 
sealed with a clay core. 
 
An emergency spillway is provided by a lowered section of the earthfill embankment. 
 
The embankment incorporates a concrete tower where the raw water intake works are located 
which allows water to be transferred to the Main Dam.  The water will flow first by gravity from 
the Silt Trap Dam into the Main Dam until an equilibrium of the water levels is reached.  
Thereafter the transfer of water is affected by pumping. 
 
Refer to TABLE 2 for details of the Silt Trap Dam.  Levels are shown as reduced level (R.L.) 
above mean sea level. 
 
 

TABLE 2: DETAILS OF THE SILT TRAP DAM 

 

Description Quantity 

Full supply level (FSL) R.L. 1576 m 

Height above river bed 17 m 

Total crest length 850 m 

Crest width 7 m 

Up-and downstream slope of embankment (vertical: horizontal) 1 : 2,5 

Full storage capacity 7,8 Mm³ 

Surface area at FSL 3,2 km² 

Upstream reach at FSL 5 km 

Spillway capacity 2 500 m³/s 

Side channel spillway width 200 m 

Length of emergency spillway 100 m 

Extraction Tower:  

Maximum pumping head 5,3 m 

Maximum flow capacity 1 300 l/s 

Maximum power drawn by pump 75 kW 
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THE MAIN DAM 
 
The Otjivero Main Dam comprises two walls, an earthfill bank, termed the secondary 
embankment, and the main wall. 
 
The secondary embankment consists of an earthfill embankment with a central impervious clay 
core and outer shells constructed of calcrete.  The purpose of this embankment is to prevent 
water from finding an alternative route to the river downstream of the Main Dam under full 
supply conditions.  Large floods that cannot be accommodated by the spillway of the Main Dam, 
can be discharged at the secondary embankment which serves as an additional emergency 
spillway. 
 
The Main Dam forms the principal storage dam for water supply to Gobabis.  By incorporating a 
systems approach during the planning phase, it was shown that by operating the Main Dam 
together with the Silt Trap Dam, the safe yield of the dam system could be doubled compared to 
the safe yield gained by the abstraction of water from a single dam of the same storage 
capacity.  This could be achieved by transferring as much water as possible from the Silt Trap 
Dam to the Main Dam, thereby reducing evaporation losses.   
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The Main Dam will eventually also serve as a balancing reservoir when the link to the long 
supply lines of the Eastern National Water Carrier is completed towards the beginning of the 
next century. 
 
During the design phase, further investigations and optimization studies indicated that the most 
economical structure for the main dam wall would be a mass concrete buttress with a central 
spillway.  FIGURE 4 shows more details of the main wall. 
 
An unusual feature of the structure is that no conventional splitter devices have been 
incorporated in the crest of the wall for energy dissipation and ventilation.  Ventilation of the 
nappe is provided instead by one metre diameter holes through the buttresses. 
 
The intake structure and outlet works are housed within the dam wall.  The raw water pump 
station is situated downstream of the main wall on the left bank of the White Nossob River.  The 
pump station is equipped with two raw water pumps, one operational and one standby, each 
having a capacity of 420 cubic metres per hour.  They are installed on an open concrete 
platform. 
 
See TABLE 3 for more details of the Main Dam and the Secondary Embankment.  Levels are 
shown as reduced levels (R.L.) above mean sea level. 
 

TABLE 3:  DETAILS OF THE MAIN DAM 

 

Description Quantity 

MAIN WALL  

Full supply level (FSL) R.L. 1 575,5 m 

Height above river bed 16 m 

Total crest length 320 m 

Crest width 5 m 

Full storage capacity 9,8 Mm³ 

Surface area at FSL 1,5 km² 

Upstream reach at FSL 2,5 km 

Spillway capacity 2 500 m³/s 

Spillway length 150 m 

Length of emergency spillway 93 m 

SECONDARY EMBANKMENT  

Height above river bed 11 m 

Total crest length 550 m 

Crest width 4 m 

Up- and downstream slope of embankment (vertical: horizontal) 
Length of emergency spillway 

1 : 2,5 
 
100 m  

RAW WATER PUMP STATION  

Maximum pumping head 18 m 

Maximum flow capacity 117 l/s 

Maximum power drawn by pump 45 kW 
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