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The
concept

Store water
underground
when available
and recover it
when needed
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' ' and recharge boreholes while
water is available and the aquifer
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 Artificial recharge City’s water use:

recharge 8 Mm3/year ~ 21 Mm3/year
1.7 Mm3/year (~ 38% of demand)

(~ 8% of demand )

Artificial recharge
el to replenish
" banking 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







Injection borehole

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
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Capital cost of water supply options

Transfer Kavango River water from Rundu
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Cost Comparison - 2007

~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



Atlantis
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One of the Infiltration basins
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Angola

Zimbabwe

Karkams village
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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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Feasibility .
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Prince Albert
g the aquifer’s full
prior to summer
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Prince Albert

"+ Demand: 2 Mi/day over summer
— 25 % from AR aquifer

— 75 % from groundwater & (some) surface water
Total supply from full AR aquifer: 100 Mi

...or 50 days supply

Makes sense to ensure its full before summer.
Cost of AR:

— Direct costs: R285 000 (construction)

— Indirect costs: R427 000 (construction supervision, WUL, training, 1-
year mentorship)

— Total: R713 000 (excl VAT) or R7 130/MI or R7.13/k



Plettenberg Bay
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Water Level (mbgl)
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Target groundwater/artificial recharge capacity

Artificial recharge: 4.3 Mi/day over 3 monthsor3 90 MI
Abstraction: 5.8 Ml/day over 5 months or 880 MI

B Abstraction (5 months: Nov - Mar)

B Rest (3 months: Apr - Jun)

M Injection (3 months: Jul - Sep)

B Rest (1 month: Oct)
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Plettenberg Bay -

"« Summer demand: 12 - 13 MI/day [Peak Week Christmas — New Year: 17-18M¢/day]

— 6.9 MlI/day from surface water (drought) [8.6 MI/day normal]
— 3.4 MI/day from existing boreholes
— 2.8 Mi/day from Roodefontein Dam
— 2.0 MI/day from desalination
— 2.3 Mi/day from AR over 5 peak demand months
Total: 17.4 MlI/day

 Capital cost of AR (incl VAT): R 12.6M

(R 5.4M for an AR scheme that delivers 1Ml per day)
* Desalination plant: ~R30M for a 2 Mi/day plant
(~R15M for a plant that delivers 1MI/day)
 Off-channel storage dam: ~R80M



Potential Artificial Recharge
Areas in South Africa
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POTENTIAL ARTIFICIAL
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o Deteriorating water quality

 Source water: Doring River
* Infiltration basins or recharge boreholes
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www.artificialrecharge.co.za
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Artificial Recha rge

Home Page

This site is South Africa’s Artificial Recharge Information Centre.

Intreduction
It contains information particularly relevant to South African conditions on Artificial
DWA AR Strategy Recharge (AR}, Managed Agquifer Recharge (MAR]) and Agquifer Storage and Recovery [ASR),
AR potential This website is supported by South Africa's Department of Water Affairs [DWA) to ensure

greater awareness of, and utilisation of, artificial recharge as a water management strategy,
Case studies
Its designed a5 a resource for hydrogeaology and engineering students and their lecturers, and
as an information centre for municipality and department officials, water sngineers, consultants
and anyone else involvad in water resource and supply management,

Implementation
chack-list

Lecture and

EOLrRE DOLER The site is managed on behalf of DWA by Groundwater Africa and ifyou have any feedback

or requests about the site, or any guestions on artificial recharge, please contact us by

Articl
it emailing M7 Fanus Fouriz (DWaA) or Dr Ricky Murray

Posters and
fhiers
AR Booklet

Links and
references
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Planning and Authorising
Artificial Recharge Schemes

A check-list for

im P!ﬁ-menting successiul

artificial recha ree Praj ects

Authorise

//

Authorise

National Water Act
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Water Banking - Potential Artificial Recharge Schemes:

= A Practical Guide to Using Artificial P| R Eoi tati
' Groundwater Recharge anning 1or Impiementation
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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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