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INTRODUCTION

In Namibia water resources are commonly scarce and their annual
replenishment is highly variable challenging local authorities to provide for
safe water supply. Rural areas largely depend on groundwater from alluvial
aguifers.
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In the Swakop River Basin the
construction of two surface
water dams in the 1970s signi-
ficantly altered the hydrologi-
cal regime of the ephemeral
river.
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The objectives are to characterise the system properties along the
alluvial aquifer and to Investigate potential impacts of the dam
construction.

METHODOLOGY

For the assessment a combined approach was applied using
hydrochemical, stable isotope and residence time analysis. In total 24
samples were taken in the dry season 2008 from the alluvial aquifer along
a longitudinal profile and analysed for CFCs, major ions, trace elements
and stable isotopes ('®*O and “H).
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STUDY AREA

The Swakop River Basin (area: 30.000 km?) is characterized by a strong
climatic gradient from east to west with a range In rainfall from 450 - O mm.
The basin is currently undergoing major changes due to the expanding
uranium mining sector leading to a strong competition of water related
ecosystem services.

The alluvial aquifer (length: 420 km) of the ephemeral Swakop river is not
continuous, but instead it is divided into compartments by natural barriers.
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LONGITUDINAL SAMPLING RESULTS

0 I I I I
correction formula: i Evaporative enrichment in 2 zones
~ 2- 50,y = Pt =6 Vo= . « deuterium excess < 8 %o indicates evaporative
@3; F enriched water in lower and middle parts
8 4° T No altitude effect in groundwater
o & i » correction for evaporative enrichment
e &0 » characterization of source area: isotopic composition
O 5 % % O O < Ol In the lower aquifer is similar to headwaters
8 - Q.EED o0 I
| | I I
I I I I
="+ 1400
Ewgo | =l oz; 1900 —~ Groundwater age increases towards the coast
il é WH§ P-4 . 1000 g; * recharge years vary between 1962 and 1992
(@] e i ' . | :
198041 ® . 5515_ et _T__. _ Time of construction of Swakoppoort Dam | g0 g CFC age must be regarded a3 apparent age
§ HH . i 0 5 ° piston flow model (minimum ages) and inflow of
S oSSR S e S S S S s = very old (CFC free) water from the basement
o 41j3jg--f~--f"ﬂ Ha g (maximum ages)
(LI-_) 1960 — WE i 41183 L 500 LL]
— | | | - 0
i O - 14 Substandard water quality in lower and middle
—~ O L = rt
= = parts
= o & O I ".;;«;"3 » electric conductivity (EC: measure of salinity)
g = g £ ranges from 0.12 - 14.16, mean of 4.64 mS/cm
= ) . : : . ;
£ e Recommended upper initfor [ A mean concen.tratlon of dissolved uranium (U) is
Rl e e D e o e IR WRET CEBSSES (L) | NS 48.71 ug/l (min: 0.06, max: 220 ug/l)
<© Provisional WHO guideline | o * no Investigation whether U concentrations are of
@ ® Q Q for drinking water . e
K?? C | Coa VQiB ) natural or anthropogenic origin
ar akoppoo on Bac
0 confluence 100 200 Py Dam 400

River section (km)

CONCLUSIONS
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A unique dataset was obtained from the sampling campaign
and the method has proven to be an effective tool to cha-
racterise alluvial aquifers in large-scale semi-arid basins.

Isotope analyses: evaporative enrichment in the middle
and lower aquifer may result from ponding after floods or ir-
rigated agriculture. The lower aguifer largely depends on re-
charge from floods generated in the more rainy headwaters.
CFCs: longitudinal age pattern depicts the hydrological situ-
ation in the basin: large floods recharging the
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lower alluvium are of reduced volume and less frequent due
to transmission losses, climatic conditions and surface dam
construction in the less arid headwaters.

Uranium/EC: water quality is affected by lateral inflow from
the surrounding bedrock especially towards the coast.

The findings serve further investigations as a basis for a de-
tailed modelling of the alluvial groundwater resources and
thus for the determination of water requirements for both
people and nature.
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