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The
concept

Store water
underground
when available
and recover it
when needed
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IS not pumped.

Right hand part of diagram

Water is then abstracted when the
aquifer is full. The recharge
facilities are now rested.
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Concept: Use more of the aquifer’s storage
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Natural
recharge
1.7 Mm3/year

(~ 8% of demand )

Artificial recharge City’s water use:

8 Mm3/year ~ 21 Mm?3/year
(~ 38% of demand)

Artificial recharge
to replenish
wellfields

(non-aquifer)

Prime Aquifer

If you pumped 21 Mm 3 it would take
> 12 years for the aquifer to recover
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With AR it should take <3 years for the aquifer to be replenished







Source water is fully treated drinking
water — mostly from the 3 supply dams
plus a small portion of reclaimed water
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Injected into the borehole

N,




Transfer Kavango River water from Rundu

S Oshikango , -
_pl@dd';hik R1790 mwwgnkuru ﬁ
- —Cais — . _ = O
Iahao Rundu |
b g ol Transfer water from Tsumeb & Karst aquifers
Extension to the Cemra Area
if the water supply link from the
b R 324 ml”lon Kavango River is constructed
_@}EO.k_aukuejo Tsumeb Tswineh
— T ; @ Omatako
Ot = tfant |
jab - S ntﬁtlzuo ETsumkwe
= 0tjikondo

ar’ Techarge is >R1.5 billion

of the Central Area

ater transfer

Ulllalulu T G ‘\Jl-vlllll TErOwT
Hochfeld S oukito

g . . Du Plessis Talismanus

W"h"' P o " ®Steinhausen ohistfontein
fpamc? dja ; e '

Usakos Drimiopsis
P 1ase Omitara Y = TR ¢
- o \chi
ndis wWindhoek V\ﬁﬁdﬁh@ek Artificidl'Rechztrge Project
Inanoe WINDHOEK »

G;r;:)ot Aub 3 R Zégo%gugn




~Options costed in the same way taking capital

and operational costs into account

Scheme URV (R/m?3)
Groundwater 1.74
Water Demand Management 1.70
Dams 9.75
Reclaimed water 7.00
Artificial recharge 9.80
Tsumeb & Karst 24.70
Kavango River 206.80

URV : Unit Reference Value

The AR scheme is 20 times cheaper than
taking water from the Kavango River
which flows into the Okavango Delta







One of the Infiltration basins
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Angola

Zimbabwe
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IOpportunistic recharge | T = SRS
when the river flows \ R '
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« Borehole injection in fractured gneisses
* Injection rates of up to 1.4 L/s (5 m3/h)
« Sustainable yield of borehole doubled with artificial recharge
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| Injection & abstraction borehole
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Ensuring the aquifer’s full
prior to summer






Water level response

Water level rise with artificial recharge // \

% & ' (

Start of artificial recharge /

_‘_[ Water level rise without a2 - _ -

Q
Ny Ny 'S
S S



Water quality response

Normal groundwater quality

Quiality after artificial recharge

The injected water is very \ //—
fresh with a salinity of

~4mS/m) \ w
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Storing treated surface water
for peak demand season

...and saving on expanding the capacity of
the treatment plant
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Artificial recharge: 4.3 Mil/day over 3 monthsor3 90 MI
Abstraction: 5.8 Ml/day over 5 months or 880 MI




Injection boreholes
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Recovery boreholes
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Opportunities for large-scale:
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o It's the cheapest way to store water
o It's far cheaper than desalination

Why evaporate when you can infiltrate?
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Department of Water Affairs

Water Research Commission



