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flattens toward the Salt Block. (Refer to Fig.3.8 )

Groundwater flow of the Auob Aquifer as a whole is similar to the Kalahari Aquifer.  The

general direction of groundwater flow in the Nossob Aquifer is also from the NW to the SE.

However, the average of piezometric head is gentle as being around 1/1000.

(2)  Long-term Variation of Piezometric Head

The variation of the groundwater level in the Kalahari Aquifer at Olifantswater West is shown in

Fig.3-7.  It is clear that the water levels have been decreasing constantly with a periodic

fluctuation of approximately 5 cm/year on average since 1986.  This pattern was however

altered after the heavy rains from 1999 to 2000. (hereinafter referred to as ’99-’00 rainy season)

As for the Auob and Nossob Aquifer, reliable data from JICA test boreholes should be monitored

over the long term.

3-4 Groundwater Quality (TDS)

A distribution of TDS concentration in each aquifer is shown in Fig.3-8.

(1) Kalahari Aquifer

It is obvious that the high concentration area of TDS is located in the southeastern part of the

study area, especially around J-6. This area mostly coincides with the Pre-Kalahari Va lley or

“Salt Block”. The maximum concentration of TDS 14,874 mg/l was recorded at J-6.  According

to WHO’s Standards for Drinking Water, TDS should be less than 1,000 mg/l.
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(2) Auob Aquifer

A high concentration area of TDS is recognized around J-8. The existence of the Salt Block is

poorly appeared.  The maximum value of the Auob Aquifer is 6,754 mg/l at J-8. Water quality

in the northeastern half of the study area is better than the standard, and is likewise for the

Kalahari Aquifer.

(3) Nossob Aquifer

A high concentration area of TDS is also distributed around J-8 (33,500mg/l). The water quality

of the Nossob Aquifer is the worst of the three aquifers.

3-5 Isotope Analysis

(1) Age of Groundwater by 14C

The 14C ages in the unconfined aquifer system are overall high, despite the fact that the aquifer

system can be recharged virtually everywhere in the basin.  Nevertheless, it is important to note

that younger water occurs in the northwestern part of the basin or near the Kalkrand Basalt.

Younger water (< 2000 a) also occurs along the lower reaches of the Nossob River, which

confirms recharge from the riverbed during periods of flood.  Younger water (< 5000 a) of good

quality also occurs along the lower reaches of the Auob River at borehole J8K, confirming the

importance of floodwater recharge in the basin.On the other hand, the groundwater in the Auob

Aquifer and the Nossob Aquifer is generally old or very old even close to the northern and

western edge of the basin.  (refer to Fig. 3-9)

Considering the high 14C ages, very low tritium values can be expected in both of them.

Nevertheless, it is an important confirmation that natural recharge is a very slow process.  The

trace amounts of tritium in a few boreholes within the unconfined aquifer and also in one

borehole in the Auob aquifer could indicate that younger water may be blended into the aquifer

and that a mixture of very old and younger water is abstracted in places.

(3) Nitrogen Isotope Ratio

According to the results of the nitrogen isotope ratio (15N/14N), most of the ratios are low but

some of them are high enough to indicate a potential pollution source by livestocks. Fortunately,

there is no indication of pollution by chemical fertilizer.
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