
Chapter 8 Hydrogeology 

 8 - 1

CHAPTER 8 HYDROGEOLOGY 

8.1 Existing Database and Hydrocensus 

Not only geological information but also existing boreholes information is 
indispensable for hydrogeological analysis.  The Department of Water Affairs 
established the first database as the Groundwater Database in 1980’.  Hydrocensus 
was conducted in this study in order to revise and compliment it. 

8.1.1 Groundwater Database of DWA 

Groundwater Database of DWA contains basic borehole data; equipment; summarised 
geology; and the four parameters of water quality.  Borehole positions and coordinates 
were estimated from 1: 50 000 topographical maps plotting positions and coordinates 
are of varying accuracy.  

DWA’s database listed a total of 7,855 boreholes and 1,506 farmers in the study area. 
Forty eight percent of total, 3,816 boreholes have WW Nos. given by DWA.  DWA 
keeps raw data of those boreholes submitted upon completion of borehole construction, 
however, the number of boreholes that have available hydrogeological information is 
about 10% of total. 

The Study Team reviewed raw borehole data of DWA from the geological and 
hydrogeological points of views.  They were classified into three (3) categories from 
the hydrogeological point of view as below. 

A Class: boreholes, which have detailed geological description (817 boreholes in total) 

B Class: boreholes, which have incomplete hydrogeological description (878 boreholes 
in total) 

C Class: boreholes, which have no hydrogeological description, or boreholes of which 
raw data are not available. 

8.1.2 Hydrocensus 

Hydrocensus consisted of two major survey items, water point survey (boreholes, wells, 
springs) and farm survey.  Their survey formats are attached in the end of 8.1 and a 
summary of the number of questionnaire items answered is given in Appendix J. 

A total of 6,279 boreholes, wells and springs have been surveyed.  For two sites the 
status was questionable, for 17 boreholes the status was not given, 390 boreholes were 
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recorded as destroyed, 955 as not used and the remaining 4,915 sites were used.  The 
borehole positions were determined by GPS, other hydrogeological variables measured 
and information gathered from the farmers.  The main achievement is that for the first 
time the borehole positions were accurately recorded and the measured holes marked 
with aluminium plates indicating the geographical coordinates.  Following the 
positions of the visited boreholes - and considering that a few farms are without 
boreholes - the coverage of the HydroCensus is at least above 96%. 

Eleven hundred and sixty six properties are listed in the HydroCensus Farm spreadsheet, 
many farms consisting of more than one registered property.  Following own record 
keeping at least 1269 properties have been covered.  Fifty-one farms of the farm 
spreadsheet belong to the Government of Namibia.  According to the farm database 
supplied by the DWA there are, however, 91 Government farms within the Study Area 
out of a given total of 1321 properties larger than 10 ha.  However, many of the 
communal farms, like Aminuis and the Corridor farms - together 23 - are not listed 
under the Government of Namibia.  On the other hand, no farm questionnaires could 
be prepared for a considerable number of Government farms. 





Chapter 8 Hydrogeology 

 8 - 4

8.2 Definition of Aquifer 

The major aquifers in the Stampriet Artesian Basin used to be defined as the Kalahari, 
Auob and Nossob Aquifer respectively harmonizing with geological nomenclature.  
However, the necessity of new definition from hydrogeological point of view was 
raised in order to construct a conceptual model for groundwater simulation and to make 
a groundwater management plan.  The new definition was proposed in this study as 
follows from the results of the geological and hydrogeological study. 

 

According to the analysis of the data from JICA Test Boreholes, the review of existing 
borehole data and the preliminary hydrogeological analysis, aquifer type of 
considerable number of existing boreholes defined before must be changed to shallower 
or younger aquifer type.  For example, WW21784, DWA observation borehole in 
Olifantswater that used to be considered as Nossob borehole must be Auob borehole.  

8.3 Structure of Aquifers 

Hydrogeological structure of each aquifer was studied by analysing data from A Class 
boreholes principally in DWA Database, coal investigation boreholes, JICA test 
boreholes, geological maps and so on.  The results were presented in Fig.8.3-1 to 
Fig.8.3-18. 

8.3.1 Distribution of Aquifer 

1) Kalahari Aquifer 

The Rietmond Member is intercalated between the Auob Member and the Kalahari 
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Member.  It consists of the upper and the lower part, and the latter plays as an 
impermeable layer.  Then, the Kalahari Aquifer should be defined as the combination 
of the upper part of the Rietmond Member and the Kalahari Beds itself. 

A bottom surface of the Kalahari aquifer is shown in Fig.8.3-2.  This map indicates an 
erosion surface before sedimentation of the Kalahari Beds in the other words, “African 
Surface”.  It also shows that the Pre-Kalahari Valley was deeply eroded from 60 Km 
southeast of Aminius to J-6 and Aranos to J-6 too and the cross sections also present 
that its erosion reached to the Auob aquifer.  This valley is bended at J-6 to the 
southeast, run through Mata-Mata to the South Africa along present Auob river and 
joined the Orange river area. 

Fig. 8.3-3 presents the thickness of the lower Rietmond Member.  It shows the 
considerably extensive area of its non-distribution in the centre and south of the basin.  
Since this means that the Kalahari aquifer covers the Auob Aquifer directly without 
impermeable layer, there is a possibility that groundwater of the Auob Aquifer is 
leaking upward into the Rietmond Member.  However, no matter what this 
circumstance is recognized locally, both aquifers should be treated as an independent 
aquifer each other because of the poor connectivity in the upper Rietmond Member. 

On the other hands, the distribution of thickness of the Kalahari Beds in Fig.8.3-1 well 
coincides with the Pre-Kalahari Valley.  Its maximum thickness is 250 meters more. 

2) Auob Aquifer 

The Auob Member is locally cropped out at the east of Mariental and along the scarp 
that is extending to the south of Mariental.  This member can be classified into five 
units; A1 to A5 from geological viewpoint. However, they are dealt with one 
hydrogeological unit in this study because of their horizontally changeable lithofacies. 

The Mukorob Member underlain the Auob Member consists of the upper part, which is 
regarded as a permeable layer and the lower part, which is an impermeable layer. 
Therefore the Auob Aquifer was defined as the combination of the upper Mukorob 
Member and the whole of the Auob Member. 

A top surface of the Auob Aquifer is shown in Fig. 8.3-4.  As a whole, the surface 
declines from northwest to southeast. Its elevations at the north-western margin of the 
basin and the south-eastern corner of it are 1350m ASL and 800m ASL respectively.  

Isopach map of the Auob Aquifer is illustrated in Fig.8.3-5.  The thickness of the 
aquifer ranges from 100 meters to 150 meters and 150 meters more in places.  On the 



Chapter 8 Hydrogeology 

 8 - 6

other hands, it becomes thinner immediately near the marginal area of the basin.  It is 
remarkable that the area ranges from 0 to 50 meters thick extends N-S direction in the 
centre of the basin. 

3) Nossob Aquifer 

The Nossob Aquifer is intercalated between the Mukorob Member and the Pre-Ecca 
Group, which include the Dwyka Group, the Nama Group and the Damara Sequence as 
the basement rocks of the Stanpriet Artesian basin.  The outcrops of this aquifer are 
locally recognised along the scarp extended in the west of N-S faults, which lie to the 
west of the basin. 

The isopach map of the lower Mukorob Member, which plays as an impermeable layer 
is shown in Fig.8.3-6.  Increase of thickness takes place from the west to the east of the 
basin and the maximum value comes up to 125 metres. 

According to the top surface of the Nossob Aquifer shown in Fig.8.3-7, it is inclined 
from the northwest to the southeast as well as the Auob Aquifer.  Its elevation is 
approximately 1000m ASL at the north-eastern margin of the basin and 650m ASL at 
the south-eastern corner of it. 

The distribution of the Nossob Aquifer’s thickness is presented in the isopach map in 
Fig.8.3-8.  Even if the precision of the isopach could not be satisfied because the 
number of boreholes that reach to the Nossob Aquifer and pass through is not so many, 
the general tendency must be useful in this study.  

The figure indicates that the thickness of aquifer intends to increase toward the centre of 
the basin, although there is no distribution on the margin of the basin.  An average 
thickness of the aquifer is estimated approximately 25 meters.  However, there are 
thick parts of the aquifer in places.  The maximum thickness of it is reported 94 meters 
in the petroleum core holes, drilled in the farm Vreda during 1963 and 1994. 

The summary of JICA test boreholes is shown in Fig. 8.3-9 for reference. 
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