Is artificial
acceptable?

Can artificial recharge of aquifers help address water scarcity?

rtificial recharge is the

process whereby sur-

ace water is trans-
ferred underground to be
stored in an aquifer. The
most common methods
involve injecting water into
boreholes and transferring it
into spreading basins where
it infiltrates the sub-surface.

Underground water storage
claims to be efficient because
it is not vulnerable to evapo-
ration losses and it is relative-
ly safe from contamination.
Can artificial recharge con-
tribute significantly to max-
imising the use and sustain-
ability of available water
resources in South Africa?

Proper management

Piet du Pisani, City of Windhoek, Namibia

The natural recharge of the Windhoek aguifer could
not cope with the unnatural or even supernatural
growth in population. Since 1990 the population has
grown from 140 000 to more than 300 000 pzople
but the average natural recharge of the aguifer has
remained more or less constant at what is 12,5% of

the annual consumption of the city.

In Namibia, the three dams serving Windhoek and

the central areas lose, on average, 3,4 m per annum
to evaporation. In the Windhoek aquifer, research over
10 years has proven that the aguifer represents a

bank where water can be safely stored with minimal

loss for the proverbial “non-rainy day”. When the
aquifer has been replenished and can be raplenished,
the city would be able to survive for two or more sea-

sons if the dams are dry.

Proper management is essential. The aquifer has
to be a contained structure so that recharged water is
naot simply lost. Quality is paramount. Pollution of a

fractured hard-rock aquifer is, for all intents and pur-

poses, ireversible.
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The Depariment of Water
affairs & Forestry (DWAF), in
co-cperation with the Water
Research Commission
(WRC), has completed the
Artificial Recharge Strategy
for South Africa. The vision of
the strategy is “to use natural
sub-surface storage as part
of integrated water-resource

management wherever tech-
nologically, economically,
environmentally and socially
feasible”. Is aquifer recharge
widely used in South Africa?
Is it a workable and desirable
solution to our water scarci-
ty? Water Sewage & Effluent
sought answers from some
industry role players.

Viable alternative

Phillip Ravenscroft, Maluti GSM Consulting Engineers

Over much of South Africa,
we have low permeability
and low borehole yields.

However, in areas of
good borehole yields,
groundwater is often over-
exploited with negative
effects on the resource,
including reduced water
quality and dropping water
levels.

Artificial recharge could
be an effective strategy for
mitigation of these effects
in impacted areas. We can
then move from exploiting
our aquifers until almost

empty to managing them at

“almost full” with water
available when we really
need it in drought years.
Obviously there are
constraints. Conditions
suitable for artificial
recharge are not wide-

spread and there are
numerous criteria to meet
for a successful scheme.

The development of a
scheme (and even the
operation of the scheme)
needs a team with a wide
range of expertise and we
do not have many profes-
sionals experienced in artifi-
cial recharge in South
Africa. lll-conceived and
badly-planned artificial
recharge schemes could
damage aquifers or conta-
minate groundwater with
long-term consequences.
Fortunately our laws recog-
nise this risk and, under the
National Water Act of 1998,
recharging of groundwater
is a controlled activity that
requires authorisation from
the Department of Water
Affairs & Forestry.



DEBATE

Appropriate conditions

Dr Ricky Murray, Groundwater Africa

Where conditions are favourable
for implementing artificial
recharge, it would be foolish not
to do so. It would be like choos-
ing not to divert water into a dam
to keep it as full as possible even
if conditions were favourable for
doing so. The key question is not
whether or not artificial recharge
should be practiced but rather
when is it appropriate to do so.
This depends on a number of fac-
tors — key among these is the
availability of a suitable water
source, the ability of the aguifer
to receive the water, the cost of
implementation and operation,
and management and skills
requirements. In socme cases,
water quality is a problem but this
usually translates into an econom-
ic factor.

Regarding water availability,
the town of Atlantis (near Cape
Town), where artificial recharge
has been practised for more than

20 years, uses treated waste-
water to recharge a sandy aquifer.
This happens year round as the
source water is perennial.
Karkams, a small town in
Namagqualand, however, practises
opportunistic artificial recharge as
rainfall is so irregular in that part
of the country. Other towns, such
as Plettenberg Bay, are consider-
ing recharging only in winter when
there is surplus source water.
Regarding aquifer suitability, not
all aquifers have space at the right
time to receive water. Many fill up
naturally when there's water avail-
able for artificial recharge. Artificial
recharge is usually a fraction of
the cost of other options and it
can be implemented incrementally
to save on huge initial capital out-
lays. All artificial recharge
schemes require management —
one of the key factors is to ensure
only planned water quality is
transferred underground.

Local conditions

Dr Shafick Adams, Water Research Commission

The fact that South Africa has,
in most instances, a complex
structural and mineralogical
(hydro)geological environment
makes it unacceptable to devel-
op recharging schemes without
proper research. Each potential
recharge scheme will have to be
thoroughly characterised, moni-
tored and modelled to assess
its suitability for receiving re-
routed surface water. In addi-
tion, the recharging water needs
to be of an acceptable quality to
prevent aquifer clogging and
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undesirable chemical reactions
that could mobilise harmful sub-
stances. This often requires a
pre-treatment stage before
recharging the water through
infiltration basins, unsaturated-
zone recharge boreholes and
direct-recharge boreholes. If
well-managed, managed aquifer
recharge could be a valuable
strategy for storing recoverable
water as part of a larger water-
management strategy. It is rec-
ommended that multidisciplinary
teams are made responsible for

the development of these
schemes. The main challenges
of aquifer-recharge schemes
include the costs of construc-
tion and monitoring, operation
and maintenance, ownership
and potential transient chemical
reactions with the aquifer mater-
ial and blended water. Managed
aquifer recharge should be
viewed as one of the water-con-
servation options available and it
must be considered as part of
an integrated water-manage-
ment strategy.

Water Sewage & Effluent / March 2008



Official strategy

Fanus Fourie, Department of Water Affairs & Forestry

The Department of Water Affairs &
Forestry (DWAF) developed a strategy
to inform decision-makers and water-
resource managers about artificial
recharge and to take them through a
process of incorporating artificial
recharge in water-resource planning.
Not a lot of people know about
the solution that artificial recharge can
provide: improving water quality, nat-
ural storage (“water banking”), reduc-
ing land subsidence, saving water
from evaporation, and maintaining the
reserve — just to name five. Artificial
recharge has a part to play in inte-

grated water-resource management.
Using surplus surface water run-off or
evaporating sewage water that was
lost to us and adding it to our scarce
water resource as a new source. The
cost of implementing an artificial
recharge scheme could start from as
little as R3 000 in the case of the
town of Williston but, for a town like
Lephalale, it could cost in the order of
R4-million.

DWAF is busy rolling out the
Artificial Recharge Strategy for South
Africa and the first step to the suc-
cess is raising awareness.

Cost—efﬁcient

Phillip Ravenscroft,

Maluti GSM Consulting Engineers

Artificial recharge of groundwater is an alternative
to surface storage of water that warrants consider-
ation at local and regional bulk scale. It is important
to recognise that artificial recharge cannot create
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additional water resources but it can provide cost-
effective storage of surplus water and, thereby,
increase the overall yield from the resource.

There are growing concerns about the costs of
building large dams - not just the financial return
on the investment but also the significant social
and environmental costs. While many alternatives

have been considered in the past, artificial For more information, please confact

recharge of groundwater has never been investi- Francis Gibbons at francisG@ssi.co.za
gated as a viable alternative on any large scale.
The advantages of artificial recharge over the con-
struction of surface storage would be significant,

including reduced evaporation, lower financial
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costs, less environmental damage and it would
exclude the social, environmental and economic
repercussions of land loss associated with dams.

Editor’'s comment
Adams is correct in his observation that the term “artifi-
cial” often has a negative association. From most
accounts, recharging of aquifers can make a very positive
contribution to integrated water-resource management.
However, as is the case with all interventions in the natur-
al environment, an eventual situation, with benefit for all,
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