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1 Introduction
1.1 Agricultural water management for poverty alleviation and sustainable growth

About 70 percent of citizens of the Southern African Development Community (SADC)
depend on rainfed agriculture for their livelihoo®ADPC003). Moreover, enhanced and
sustainable development of this sector is the engine of improved economic growth, socio
human development, food and nutrition security and alleviation of poverty (38D8).

Broadbased agricultural growth with agricultubased industrialization can replace the
extractive, capitak Y 1 Sy aA @S ' yR 2FGSy we2ofSaa INRSOKC
dual economies. Inclusive agricultural growth not only contribtdenational food security at

affordable pries, export and foreign currency;also creates employment for the rapidly

growing new generations, narrows the wealth gapsy R aGlFr oAt AT Sa {!5
democracies.

However,rain fedagriculture is directly exposed to the hazards of clim@té 5 /afall NJ
patterns are characterised Iwgh and unpredictableariabilityover the seasons, years, and
decadesMoreover,Southern Africés predicted to warm up faster than the rest of therld

(IPCC, 2014t is one of the few regions in the world that will experience significantly drier
conditions more extreme and unpredictable drgedls, droughts, and floodahile sea levels

will rise faster here than elsewheréhese increased temperatures and less predictable,

more variablextreme event$10ldSA / Q& FI NYSNEKRYRI S62 Ay K& RNR -
is also true where average rainfall is abunddartesepredictionsof longterm climate
inducedchangsrender the ned forWy 2 NXB 3 NBtoday eves incredahg®nt.

I 1Se Wy2 NBINBIQ YSIFadaNB (GKIFG GdzNya ((KSas

I 3 NR Odzt (0 dzNJ £ gl 0SSN YIFyl3SYSyids 2N WFH3glasS
encompasses a broad menu of technigjuanging from improved eireld water harvesting

and soil moisture retention to yeaound water storage for yeaound fully controlled

irrigation of crops, trees and livestock feed; improved water supplies for livestock; and the
development of fisheriemand aquaculture. Agricultural water management was a vital
O2YLRYySyd Ay ! aAl Qa DNBSYZIRSARR ozl K2 VI G K G R R
alleviation (Jazair992).

TheCAADR T (G KS | THA OIS | tyIA R OB NE K A ogman2(NEPAD) NA O Q
recognized this unlocked potential throughout Africa by prioritizing the first of its four pillars,
thatofW{ dza G Ayl 6fS [FYR YR 21 0SN) alylI3aSySyiQo
the doubling of irrigated area from the 3.5 peantat the time to 7 percent by 2015 (CAADP

2009).
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affirms CAADP goals, including pillar one. SADC operationalizes this through both its Water
Division and the Foodgriculture and Natural Resources (FANR) DivisenSADC Regional
Agricultural PolicyRAP) $ADC014a) envisageshe improvanent of the management of

water resources for agriculturéeSADC2014a, section 10.5).In the results framework,
outcome 1.4 foesees that water infrastructure for agriculture is expanded and upgraded.
The RAP committo assess the effective utilisation of existing irrigation infrastructure@nd
promote new infrastructure developmentSADC2014a, section 16.1 (75). In terms of
monitoring, the RAP results framework sign#éte need to provide baseline data on the
number of dams, irrigated area and irrigation management practiced in the SADC region
(SADC 2014b)

The Regional Strategic Action Plan IV (RSAP V) Z8M)Cwhich is based on the SADC
Water Policy (2006) and Strategy (2007) aim@imaequitable and sustainable utdizon of

water for social and environmental justice, regional integration and economic benefit for
LINBaSyid FyR T diotayXhat BeBe/iS dibuii 302nyfllio® Hectargba) of
irrigable land available within the SADC Region of which only 3.4 mdl{@npercen) is
currently irrigated, he RSAP I¥€mphasizes the importance of infrastructure development
and water resourcenanagement for food security in the waf®od nexusand the stronger
urgency to take action in the view of climate variability and change. RSAP |V also highlights
the benefits of multipurpose dams for both energy and irrigation. At local level, SADC Wate
commits to conduchctionresearch to dvelop and sustainably implemergsilient water
related infrastructure;and to innovate affordable and appropriate technologies and
innowvative approaches and practices. Priority interventions taee demonstrationand
upscaling o€ommunitybased water for livelihoods projects (SADC5201

1.2 Trends in irrigated area

In spite of the major unlocked potentials and strong policy commitments, the average
percentage of arable land in SADC has only slightly increased.6percentin 1990 to 8.4
percentin 2012 according tthe Food and Agricultural Organization of the United Nations
(C! h RQUASTAT (seglire 1). A peak was reached a decade earlier. Moreover, the high
average percentage of irrigated land is l&rgéhe result of irrigation by largecale
agribusiness in only four countries (Madagascar, Mauritius, South Africa and Swaziland).
Moreover, both smallholder irrigation in South Africa and irrigated land area in Madagascar
declined.
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Figurel: Irrigated area as proportion of arable area
Source: FAGQUASTAT

This raises a pertinent question: why is irrigation expansion stagretitidiow can this be
turned around? Unfortunately, there is no systematicaegi body & knowledge to analgz

these trends and provide answers. As the Regional Agricultural Policy obibemesss not

even a base line on irrigation management practiced in the region, neither for the upgrading
of existing infrastructure nor for new investments.

Moreover, in spite of the clearly related common goals of the Water and FANR divisions in
SADC rd in national states, forums to bring these sectors and other relevant stakeholders
together are rare. Potential synergies between sectors that would allow eaoh teelsetter
achieve its goalemain untapped.

¢CKS LINBaSyd aiddzRe AgficutalNBeRManageyhént im Saltheth2 1 Y

I FNAOIFIQ aSS1a G2 TFAEE (RSAKSSSAprojekt, dnpléniedted LINE 2 S (
by the Southern Africa Regional Program of W&/l It is supported by { ! L5 Q& CSSR
FutureProgramii K NP dz3 & SduthernLAfri€a Regional Progrénthe interface of both

water and agriculture, thBNVMlis well placed to enable such dialogue and provide a robust
knowledge base on inclusive agricultural growth in general, and agwater management in
particular.

1.3 Study aim and method

In order to explain the current stagnation and find ways to overcome this, thaifalo
qguestions will be answered:
1 What are the precise hydrological hazards of climate variability and change, and what
Ad (GKS YSIYAYHeD2FFYHI 0 ANRA OGE NN Ay {! 5/ K



1 What lessons can be learnt from past and current investments in agwater
managementin SADC,in particular from theirstrengths and weaknesses in
sustainablycontributing to poverty alleviation, food security and agricultural and
economic growth?

1 How canSADC and nationglovernment,non-governmental organization®NGO3}
and donorduild on these strength@ndovercome weaknesses

1 What are the untapped synaesg between the public sector agencies with mandates
in agriculture and those with mandates in water management, so that both sectors
can achieve their goals more effectively?

The method to answer these generic questions consisted of both an extensive literature
review and analysis of past performance (Mutiro and Lautze 2015), as well as interviews with
key stakeholders at SADC and national levels. Further national studigBusiithtive in

depth case studies were conducted in four selected countries: Malawi, South Africa, Zambia
andZimbabweThs report is the Country Report fBouth Africa

The Synthesis €&port and thefour country reportsof the Trends and Outlook: Agricultural
Water Management in Southern Africa Project awailable atwww.iwmi.org- Southern
Africa RegionalrBgram.

1.4 Definitions and research approach

Agwater managemenencompasses a wide range of interrelated haatd software

measures to ensure that the right quantities of water of the right quality reaches the right

sites of agricultural (and other) uses at the right time. Improved water control enables crop
diversifcation, stabilizes and increases crop yieltsl enables more cropping seasons,

AyOf dzRAY3I GKS atl Ol FYR Kdzy3aSN) aStazyao {G21
recharged aquifers or managed wetlands) attenuates floods. Hardware typichljesnc
(combinations of) infrastructure to harvest and store precipitation andoffinvater by

recharging aquiferdp convey and apphyater,and to drain excess water. This study focuses
primarily on water supply to crops through infrastructure that edtebeyond iield soil

and water conservation alone.

There are various classification systems of agwater managenaedteven more blends: by
source (well, surface storage, stream, wetland, groundwater); by technology (which often
determines the scalas well); by ownership and/or management either by individuals or
communal groups; by plot size and/or scheme size; by goal of investment and type of
beneficiaries (household food security; marketing); by formal or informal in terms of
formalized, writterand statebacked rules; whether privately invested in capital costs and/or
operation and maintenancdO&M), and rehabilitation, or by governmg NGOs or
otherwise; etc


http://www.iwmi.org/

Classification based on investments in water infrastructure

Government (donors, NGOs)
(custodian of land and water resources; regulator; decentralization)
government/donor-financed irrigation schemes; communal

VAN

Self-supply Agri-business
small-scale, informal large-scale, formal
market and food security market, ‘commercial
individual / communal joint ventures, outgrowers, wages

Figure2: Classification of types of investments irrigation based on types of investors

For the present purpose of learning lessons for investments, we build on tére dat the

main criterion to distinguish the different types of irrigatiorwibo is the man investor in

the construction andinstalbtion of infrastructur@ Capital costs are usually the most
expensive part of irrigation. Moreover, claims to the water stored and conveyed tend to go
023SGKSNI gAlK Ay@SadySyda Ay (GKS Ay TFNI aidNHzC
property rights ¢8 | (1 A(@oyidd)198p As we will see, although their performance varies

widely, each type is quite specific in terms of the historical and peéttoalomic context in

which it emerged and continues to exihd its strengths and weaknesses in contiitguto

poverty alleviabn and socieeconomic growth.

The first type of irrigation investments are by governments, both before and after
independence. International donors and financers typically work through governments, while

most NGOs also work in séo collaboration. Governmenor NGGfinanced schemes are

typically collective schemes. They may be accompanied by resettlement at local or wider
scales. The involvement of government can range from very strong (in govemument
schemes) ta role that idimited to design and financing of the infrastructure construction

and sometimes rehabilitation, leaving all other tasks to communities. In addition to investing

in infrastructure, governments also play unique roles as regulator and custodian of the
natoy Qa fFyR YR 61 G4SNJ NBaz2dz2NODSa Ay {!5/ Qa S@;
influence the next two types of irrigation in both capacities.

The second type of irrigation investments areciigensg also known as sefupply¢ where
citizensare the key investors in infrastructure for their own benefits. Tisatlone by



individuals or groupsnd often is seen as inform&ldaptation to climate variabilityhrough
these investmentsKk F & o6SSy |d GKS KSFENIG 2F | 3ININAIY
immemorial.One strategy for @opleis move toand fromwater through their settlement
patterns Both farmers and pastoralists look for thetter-watered areas with better rainfall
and fertile soils throughout the seasons, also using receflougis and water that
accumulatesin valley bottomsor entire floodplaindor dry season cropping and grazing.
t S2 LJX S Q a-oldstrake§yNs td nihSrater move to them, which requires investments
in infrastructure. Household wel[srovide groundwater for domesti uses, livestock, and
smaltscale production at and around homesteads. Free gravity ehasigngbeentapped

in mountainous areas in riveiversionssometimes with night storage. These are typically
for domestic usegdrrigation, brick making and ath usesThe availability of new appropriate
technologies boosts innovation. Myttirpose infrastructure is the rule; single uses are the
rare exception, because rural (and pantban) people have multiple water needsid multt
purpose infrastructure isnore costeffective. People also use and -tese the changing
multiple water sources fagreaterenvironmental resilience

The public sector plays a role in supporting technology development and uptake, for example

by stimulating markeled equipment suppl chains. The Regional Agriculture Pol84&DC

2014a) promotes the removal of import tariffs on equipment for that reason. Effective
forward and backward linkages as a result of broader agricultural support for inputs,
marketing and skills development dre { S& WLJdzt £t Q FIF O02NJ (12 02y«
AYFNF a0NHZOG dzNBE® CdzNIKSNE 3I20SNYyYSyidQa I yR
affect investments for sefupply.

The third type of investments in infrastructure are those bylaginessColonial settlement

and state formation was largely shaped around this type of investienetit formsthe basis

F2NJ {! 5/ Q&8 RdzZ f SO2 y éft¥heexpartbrierfell Bufgdscile fr@idpK I Yy A T S
alongside largely manual smallholder agriculture,k laaf electricity, poverty and
unemployment.The financial crisis of 2008 fuelled further foreign or national investments in
{15/ Qa FodzyRIydG flFryR YR NBfIFTGISR 6 GSNI I yR
g 0 SNJ 3 NI, 20520 Gaverrnkniisipldgey roles in these investments through their

national investment policies, publicivate partnershipsand, especially their postcolonial
custodianship of @th land and water resources

In South Africa with its specific colonial histong dominantform of agricultural production

is by this last form of investors: mediuta largescale farming. These capitatensive farms
O2@SNJ Y2aid 27F GKS O2 (mthalderaltivated (Which ¥ Ateréent2 y K S C
of the total land area). Sligiitmore than 1.3 million &nof this cultivated landi.e. 10

percen) is under irrigation (DAFE010). Only an estimatedpgzrcentof theseare irrigation

schemes in the former homelandsitovated by smallholders. The Sections two tdlsixJoe

Stevensof the University of Pretorig)rovide a detailed national analysis of what is largely



agribusiness agriculture and overall water resources availability and sectoral uses, water
policies, laws, institutions and investments and national food securitytiorueind poverty.

The case study in Section seVecuses on the Flag Boshiémnallholde) Irrigation 8heme

in a former homelandf one of the poorest provinces: Limpopo Province (by Barbara van
Koppen, IWMI). Four comparative small case studies e@rpiled by Janane Jiyane and
Barbara van Koppen.

2. \Water resources

Water is a common thread that connects the three critical issues of food, energy and climate
change. It is one of the key focus areas in enabling growth and develgo@ameénilays an
important role in the green economy. Water is essential for social and economic
developments and for the maintaining of healthy ecosystems. Sustainable economic
development is only possible if we recognise the limited capacity of ecosystsappty the
necessary water needed for agriculture, industry, energy, generation and the production of
many goods and services required by society. The National pesgib PlanVision 2030
identifies water as a strategic resource that is critical forab@nd economic development
(National Planning Commissj@911)

2.1 Climate

Climate includes processes such as precipitation or rainfall, evaporation and temperature

that are variable, and can have important implications on runoff, dam storage, lewels

supply of water for domestic purposes, ré#a agriculture, groundwater recharge, forestry,

and biodiversity, as well as for maintaining or changing sea levels. A reduction in rainfall or its
variability and an increase in evaporation due to higbeeperatures have impacts on the
O2dzy  NE Q& &OF NOS 4 (1 SNJ NB & 2 dzNO-Gedettt in ¢h& BestOf A Y I i
to subhumid along the eastern coastal areas. The natural availability of water across the
country is highly uneven due to the papatial distribution of rainfall. This is compounded

by the strong seasonality of rainfall over virtually the entire country, and the high-within
season variability of rainfall.

¢tKS O2dzy GNEBE QA | @SNIF IS FyydzZ £ NINYRRQ&ET | W5 N A4
860 mm, while evaporation is comparatively high (Stats SA, 2010). Qmdyc&dt of the

country receives an annual precipitation of more than 7@, and approximately 62
percent2 ¥ { 2dzi K ! FNRAOIFI Q& 4 G4SN NB&az2dzNOS A& dza SFK
Africa has a water supply potential per capita of just ov&0dm? pa. Both commercial

farming and especially subsistence farming may be affected by less availaviitgr owing

to adverse climate change. This is expected to vary across the differerdiagiic zones,

provinces and different agricultural systems in the coutirgeneral, less rain was received

during the 2011/12 hydrologitaear (Figure 3ascompared to the previous period of



2010/11 (Figure ¥ The central part of the country receives its rain tgain summer.
However Figure 8hows that the central interior experienced heavy rainfall rain in June; this
could be a contributionfochanges irclimate. Figure 3hows that approximately half of the
country experienced dry to very dry conditions. Only parts of Western, Eastern and Northern
Cape Provinces received fair rainfall. The month of May was the driest month as almost the
whole country reciwed vey little or no rain (Figure)3

Percentage Of Normal for the Hydrological

Season October 2011 to August 2012
(Based on preliminary data the number of stations
used may vary depending on the data used)

South African
Weather Service

%Normal
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Figure3: Percentage of normal rainfall for the hydrological season 2011/12
SourceSAWS in DWA undated

Percentage of Normal for the Hydrological Season \\/\J)»
October 2010 to September 2011 T South African

(based on preliminary data. The number of stations + y Weather Service
used may vary depending on data availability) I

Figure4: Percentage of normal rainfall for théydrological season 2011/12
SourceSAWS in DWA undated

Figure 5shows the average provincial rainfall for 2011/2012, and according to this figure
most provinces experienced high rainfall during the months December and January
2011/2012. Mpumalanga andimpopo Rovinces received the most during January as a
result of the tropical cyclone Dando, which caudedds during that time. KwaZuNatal



was hit by tropical cyclone Irina in March, resulting in the high rainfall. The Western Cape
received the higst rainfall during Jur&ugust as it was expected as the southevestern
region of the country receives winter rainfall.
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Figure5: Provincial average rainfall (mm) for the period of October 2011 to September 2012

SourceDWA undated

The rainfall trend, per province, over an 11 year peli@déghowing a downward trend in
rainfallas of 2006 N ncpd ¢ KS O2dzy i NBE A0ED BPbStsern 2006 &ndf S & (
2009, with the exception of the Westera2 which received betwed0-80 mm pa

2.2 Temperature

There has been a noticeable increase in temperatures across the country in the past 40 years.
During the summer months of 2011/12, temperatures greater thar 28ere observed in
the Northern Cape, North West, Limmopnd northern parts of KwaZulNatal Provinces
(SAWS, 2014). The winter months saw temperatures soaring to belaw €sulting in
some parts of the country experiencing cold conditions and snowliallstatistical evidence
is showing that South Africa isty®ey hotter over the past four decaddstuger and Shongwe
(2004) analyzed climate data from 26 weather staiaeross the country (Figurg. @f
these, 23 showed that the average annual maximum temperature had increased, in 13 of
them significantlyAverage annual minimum temperatures also showed an increase, of which

My ©SNB
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temperatures increased by 013 per decade between 1960 and 2003, with varying

0KSANJI

increases acss the seasons: fall 0.Z1, winter 0.13C, spring 0.0&€ and summer 0.2€.
There was also an increase in the number of warmer days and a decrease in the number of

cooler days.
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Mean temperature anomaly for 27 selected South African climate stations
from 1961 to 2011 (base period: 1961 to 1990) (preliminary data)
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Figure6: Annual mean temperature anomalies (basepod 19611990) of 27 climate stations in
South Africa
SourceKruger et al 2012

These changes in temperature, together with the already scarce water resources in the
country are expected to have a significant effect on all sectors of the econopayticular

agriculture. For example, anecdotal evidence suggests that climate change could lead to a fall

of about 1.5percentA Y (G KS O2dzy i NB Q& 3INRA&a chRIavdugliiyh O LINEP
equivalent to the total annual foreign direct investmenSouth Africa at present. Moreover,

climate change and the resulting loss of biodiversity could do irreparable damage to the
O2dzy NEQ& (2dzZNAAY AYRdza(0NEZI ¢/igah(abKut UBA10 ¢ 2 NI K
million).

2.3 Evaporation

As shown in Figas 7 and 8evaporation appears to have increased over a wide area in
South Africa. In 2011/12 the Lower Orange and Lower Va#trVanagement Areas
(WMAS9 being the most affected and Limpopo to some extent. In 2010/11, the most affected
area was in the.ower Orange WA. The high evaporation in these areas can be linked to
very high temperatures between January and March 2012.
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Figure7: Average $an evaporation 2011/2012 hydrological year
SourceDWA undated

Average S-Pan Evaporation 2010/11 Hydrological Year
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Figure8: Average $an evaporation2010/2011hydrological year
SourceDWA undated
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2.4 Surface runoff and water availability

The surface runoff is the total amount of water from precipitation flowing into a river or a
stream or thesum of the direct run off and base flow. Direct runoff is the sum of surface and
interflow (Stats SA, 2010). About one third of the precipitation that falls over the land runs
into streams and rivers and is returned to the oceans. The other two thirdapsrated,
transpired or infiltrates into groundwater. The drainage, vegetation, land use and soil types
have an influence on runoff. Also human factors such as urbanisation and development can
reduce infiltration. In South Africa the construction of dagi networks, removal of soil and
vegetation (degradation) and cultivation of land surface, increase the runoff volumes and
shorten runoff times into streams and rivers. During the period 2011/2012 the surface runoff
was generally lower than previous yeascept for the southern and Western Cape, as these
areas experienced heavy winter rains which caused flooding in July 2012 (DWA, 2013b).

South Africa experiences uneven spatial distribution and seasonal rainfall as illustrated, and
therefore some of th@®© 2 dzy i N2 Qa Ol 6§OKYSyidia IyR 61 G4SN YI Y
water stress. The uneven distribution of rainfall together with the rapid population growth
(approximately 52 million people (Stats, S2013 and economic development are
exacerbating the mblem of adequate supplyApproximately 9 500 kipa of the total
requirements for water of 12 871 Rrpais abstracted from the surface water resources,
while the remainder comes from groundwater, the-usee of return flows and the
interception of water by afforestation. Total requirements therefore represent approximately
20 percentof the total Mean AnnudRunoff of 49 040 kipa. A further 8percentis lost by
evaporation from storage and conveyance along rivers, apdréent through land use.
Approximately 6@ercentof the Mean Annual Runoff country wide remains in the rivers. The
temporal flow distribtion of the remaining water has been significantly altered as a result of
upstream regulation and use, and it therefore no longer reflects the characteristics of the
natural stream. It however fulfils the substantial requirements of the Ecological Rasdrve

the downstream international commitments.

Generally, the surface water resources are highly developed over the country, with about
350 major dams and many smaller storage dams, having a total capacity of moré @@én 3
km?, or more than 66percent of the Mean Annual Runoff. This includes the draining of
Lesotho (4800 kn? pa) and Swaziland (500 Kipa).

In South Africa 4 755 dams were registered up to 2012 in terms of section 120 of National
Water Act. In terms dahis Section, all dams with a safety risk (i.e. if the wall height exceeds
5m and if the storage capacity exceeds 50 @80nust be registered by the dam owners
(DWA 2013b). Tabld provides the distribution of registered dams according to reservoir
storage capacity.
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Tablel: Distribution of registered dams according to reservoir storage capacity

Capacity(x16m?d) Number percent

0.00-0.05 152 3.1
0.050.10 1181 24.8
0.10-0.25 1710 36
0.251.00 1078 22.7
1.00-10.00 437 9.2
10.06-100.00 129 2.7
100-1 000 60 1.3
100010000 8 0.2
Total 4755 100

Source: DWAR013b

There have been fluctuations in the storage levels in the past 13 years with 2011/2012 being
the 9" highest in total storage (DWA, 2013b). This could be an indication of the lower rainfall
and runoff experieced during 2011/2012 (Figure.Bhe storage levels in 2011/12 showed a
decrease in storage till June 2012, thereafter a gradual increase. Getleeakyorage
(2011/12) was lower than during 2010/11 (DWA, 2013b).

National water storage from 2000 to 2012

i

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
End September of each year

Figure9: The national water storages for the period 2000 till 2012
SourceDWA2013b
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Some provinces have dams with large capacities while others have small capacity. The Free
State Province hd#ve large dams with total full supply capacity of greater than 1 000 million
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m3 namely; Gariep, Vanderkloof, Sterkfontein, Vaal and Bloemhof. igahiés only 5 very
small dams with total full supply capacity of 114.8 milisnNorthern Cape has few small
dams with total full supply capacity of 145.5 millimd which is the lowest of all the
provinces. The Western Cape has many very small dam3watktwaterskloof Dam being

the largest. The storage situations of reservoirs within the provinces for 2011/12 were lower
compared to the previous hydrological year with the exception of the Western Cape, which
showed higher storage than the previous perfPdA, 2013b). This could be attributed to
less rainfall experienced during the reporting period. The high rainfall in the Western Cape
caused flooding in some areas.

The Upper Orang&/MA had the highest full supply capacity followed by the Upper Vaal an
Usutu to Mhlathuze. Because of the volumes of water in the Upper Orange, there are a
number of transferso other catchments (Figure LOrhe Upper Vaal receives a transfer from
the Lesotho Highlands to ensure it meets the water demand. The Loweroveal,Qrange

and Olifants/Doorn have the least number of dams with very low capacities. Although Usutu
to Mhlathuze has eight dams, their total capacity is low at 115.3 milfion m
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Figurel0: Comparison of water storages per WMar 2011 and 2012
SourceDWA2013b

Table 2llustrates the storage status of 25 major dams in the country.
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Table2: Status of 25 major dams in South Africa

Dam River WMA | FSC (10%m?) Actual capacity (105m?) % Purpose

Sep 2011 Sep2012
Rhenosterkop Elands 204 181 200 98.1 | Domestic, Imgation and Industrial supply
Molatedi Groaot Marico 200 78 67 338 | Domestic and Imigation
Midmar Mgeni 235 203 186 79.2 | Imgation, and primary use
Rhenosterkop Elands 3 204 181 200 98.1 | Domestic, Imgation and Industrial supply
Hartebeespoort Crocodile 186 184 184 99.0 | Imgation, domestic and Industrial
Loskop Olifants 362 343 353 97.7 | Imigation, primary and industrial use
Erfenis Groot Vet 4 207 86 152 73.7 | Industrial and domestic use
Drickoppies Komati 5 250 180 245 97.8 | Irrigation, industrial and water transfer
Pongolapoort Pongolo 2 267 1732 1742 76.8 | Imgation, industrial and for primary use
Goedertrouw Mhlatuze 6 301 188 197 656 | Irrigation, primary and industrial use
Woodstock Tugela 380 366 326 B7.5 | Transfer to vaal System
Spioenkop Tugela 270 193 228 846 | Irigation, domestic, industrial,
Ntshingwayo Ngagane 7 194 169 152 78.2 | Primary use, industry and imgation
Grootdraai Vaal 354 267 301 B86.3 | Hydropower and industrial use
Vaal Vaal 2603 2326 2420 93 Domestic and industnal supply
Sterkfontein Nuwejaarspruit 8 2616 2563 2557 97.7 | Back up for the Vaal dam in cases of drought
Bloemhof Vaal 9 1240 1108 1134 91.5 | Primary use, industry and imgation
Albert Falls Mgeni 288 261 236 822 | Irigation, industrial and domestic use
Inanda Mgeni 21 221 215 806 | imgation and domestic use
Zaaihoek Slang 11 185 174 167 90.8 | Transfer and & Industrial supply
Mthatha Mthatha 12 | 248 136 195 78.5 | Domestic, industrial and primary use
Kalkfontein Riet 318 64 107 332 | Irrigation, primary and industrial use
Vanderkloof Orange 3171 3093 3086 97.53 | Imgation , Domestic use and Hydropower
Gariep Orange 13 | 5341 4458 4224 813 | Irmigation, Domestic use and Hydropower
Brandvlei Brandvlel 284 2 2 712 1 5|7389 |lmgation
Theewaterskloof | Sonderend 18 | 480 487 450 939 | Water supply

Source: DWAR013b
2.5 Groundwater

Responses of groundwater quantayd quality are different from surface waters in that
groundwater depends on geological structures, soil conditions, rainfall patterns and
anthropogenic activities in the recharge zones of the aquifer systems. Aquifer media in South
Africa is classéfd as illustrated in Figure 1IThe Department of Water Affai(EBWA} has
produced Hydrogeological Maps at a scale of 1:500 000 covering most of the country,
indicating aquifer types and related aquifer properties. The Department also developed a
National Grandwater Strategy in 2010 (DWA¥010). One of its aims is that the knowledge
and use of groundwater is increased along with the capacity to ensure sustainable
management. Some aquifers extend across international borders (transboundary aquifers),
resulting in a joint responsibility for their management and development.

1 The name waBepartment of Water Affairs and Forestry. When Forestry moved to the department
of agriculture, the name became Department of Wadfairs (DWA)as used in this report. In 2014
the name changed to Department of Water and Sanitation (DWS).
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The Utilizable Groundwater Exploitation Potential in South Africa is estimate @48 ka?

per year (7 500 kfin a drought year), allowing for factors such as physical constraints on
extraction, potability, and a maximum allowable drawdown (DWAF, 2010; Middleton and
Bailey, 2009). The country only uses between 2 00Dakm 4 000 ki per year of this
groundwatercurrently. This is approximately 1B.2 ¥ G KS O2dzy Gt NEQa (G20G1 f
surface and groundwater) based on the information registered in Water Authorisation,
Registration and Management System (WARMS) (DWAF 2007). The actual percentage is
perceived tobe higher considering that Schedule 1 use is not registered in the system. The
biggest challenge for South Africa is that the groundwater resources are not evenly
distributed, but spread variably over the country. This can be an advantage in providging wat

for smaliscale local use, but for distributing it to centres of need will require a large number

of boreholes and connecting pipelines.

Groundvater level trends for 20112 are illustrated in Figure 1The northeastern parts of

the country receivedt 6 St 26 yY2NXIf ¢ NIAYFIEETX gKAOK I FFS
in the decline in groundwater levels. Due to continuation of local abstraction rates, a general
decline in the aquifer saturation levels has been observed in some areas spedifgcally t
Limpopo Region (Limpopo, Luvudnd Letaba and the Olifantsa@hments). These are the
catchments that experience a lotgym declining condition (water table recession rates in
the order of 0.3 to In pa). Towards the west, ground water level trends also declining,
although varying between 0.2 and 5pa High water level declines were observed at bulk
water supply schemes such as Grootfonteirn(5since June 2012) and certain dolomitic
aquifer compartments in Gautengrg2since October 2011 in thear West Rand). The annual
rainfall for this region was significantly lower during 2011/12, with only 490 mm measured in
Pretoria East, unlike the previous year where prolonged and heavy rainfall events were
experienced from midDecember 2010 and led tagsificant recharges. Groundter levels

in KwaZultNatal reported similar declining trends (DWA, 2013b). The soeskern regions

of the country experienced significant groundwater recharges. High winter rainfall and
snowfall in some regions initiatedr@plenishment of aquifer systems thus the rising water
levels. Aquifer saturation levels of the Brandwag Aquifer Unit (east of Beaufort West)
increased by almost 38 m due to the good rains received during that time. This particular
recharge event was enha&d by significant snowfalls and associated winter rainfall in the
Western Cape during the past two hydrological years (2010/11 and 2011/12) (DWA 2013b)
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ANNUAL GROUNDWATER TABLE TREND FOR THE 2011-2012 HYDROLOGICAL CYCLE
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Figurell: Groundwater level trends (2011/2012 hydrological year)
SourceDWA2010

Concerning is the fact that very little research could be found on the groundsvaface

water interaction and related impacts. DWA is currently using a stgfaced water

interaction model to quantify the impact;, however the applicabilityaoharge scale is
guestionable (DWA, 2010).

Groundwater quality

The northwestern parts of the country indicate low quality conditions with electric
connectivity recording above 520 mS/m. Groundwater quality deterioration in the northern
sub-catchment ofthe Lower Orange, i.e. the Nossob and Auob Rivers flowing from Namibia,
is a concern, and the cause for that is not clear yet. The groundwater salinity trends for the
2011/12 hydrological yeaare illustrated in Figure 1ZFor the larger part of theountry,
salinity trends were quite stable and varied (standard deviation) betwéemg/l (almost
stable) and 50ng/l. These are representing small water quality oscillations due to internal
aquifer quality modulation and annual recharge events replegghe aquifer systems with
good quality rainwater.

Groundwater salinity impr@d in the Limpopo and Olifantat€hments and some localised
aquifer systems ithe CrocodileNest and Marico &chments. Similarly, salinity improved in

the northern parts bthe Lower Vaal. In other areas groundwater quality deteriorated mainly
showing higher salinity values. Although these increasing salinity values were significant (in
the order of 205-160 mg/l), they manifested after Apklay 2012 and could be an
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indication of sporadic local pollution due to local recharge events after a long dry period,
especially those in the Gouritz, Fish to Tsitsikanamé the Mzimvubu to Keiskamma
Catchments. However, the salinity increase in the Upper Orange and Lower Vaabfsapart
longterm decreasing water quality trend in the order of about 15 pa/|

Figurel2: Increasing salinity trend of one of the monitoring boreholes of the Lower Orange
catchment
SourceDWA2010

To illustrate the alarmingly rapid deterioration of groundwater qualithe Lower Orange,
Figure 12was plotted showing salinity trends from 19@62012. Since then, electrical
conductivity increased from 220 mS/m to about 435 mS/m in this borehole.

The acid mine drainage (AMD) is one of the water quality challenges emanating from mining
activities. The seepage water from abandoned open pits, mine waste dumps, tailings,
stockpiles and mine shafts is highly acidic. The most affected areas by AMB goddth
mines in the Western Basin (Krugersdorp area), the Central Basin (Roodepoort to Boksburg)
and the Eastern Basin (Brakpan, Springs and Niged) afethe Witwatersrand. Mining in
these areas ceased in 2010, and since then the underground voidbd®vdilling up with
AMD. Other areas affected by mining activities include Mpumalanga, Limpopo aZdlwa
Natal. Various remedies apeing implemented:
1 Reducing the ingress of water into the underground workings to reduce the volumes of
water which ned to be pumped out and treated to more acceptable levels.
1 Reducing or stopping decant of AMD into the river system, and only releasing during
high water flows.
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