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Abstract

Since Apartheid in 1994 was abolished the SoutlicAfr government aims to redress
the racial inequities of the past. In water reseumanagement and water services supply
progressive policy and legislation have been edadthe1997 Water Services Act (WSA of
1997) and the 1998 National Water Act (NWA) provitle legal framework for the new policy.
In thenew legislation it is stipulated that access téews a basic human right and that water
is a resource that has an important capability doonomic development and poverty
eradication. Nature is identified as an importatatksholder and the ecological resource
should be dealt with in a sustainable way and ptetkfor future generations.

To reach these goals the South African governmdde&partment of Water Affairs
and Forestry (DWAF) wants to re-allocate the natiomater resources. In order to ensure
equity and ecologically sustainable developmentewimr basic human needs and ecological
needs are prioritised in the NWA. Water is allodate the so-called Reserve; the Basic
Human Needs Reserve (BHNR) and the Ecological Reg&R), before it is allocated to any
other purpose. In the new legal framework the Resisrthe only right to water.

In practice the policy implementation and wateroedition to the Reserve face
difficulties. Currently, about a decade after ttetablishment of the new legislation, the
BHNR and ER are not implemented. Many black comtmeesido not have sufficient access
to safe drinking water and natural live and biodsity in and around rivers is declining.

The aim of this thesis research is to investigatatws happening on the ground in
order to study the obstacles for the implementatibtihe Reservelhe obstacles for the ER,
BHNR and the delivery of basic water services &udisd in a case study in a specific area,
the southern Nsikazi area in the former homelanKaNgwane and the Crocodile sub-
catchment, part of the Inkomati River catchmen¥pumalanga province in the north-east of
South Africa.

The Reserve is not yet determined for the Crocodild-catchment and the
determination process is complex, time consumirdyaapacity demanding. With the current
lack in water control by DWAF the Reserve cannot itmplemented. The Reserve is
contested; a balance has to be found between gcadognomy and society. Stakeholder
participation is needed to prevent resistance froater users and find agreement on the
Reserve.

Basic water services delivery in southern Nsikazinsufficient; standards for basic
water services delivery are often not met and lessttlis it can be questioned whether the
standards and the BHNR is sufficient for meetingibduman water needs. A lack of water
control by local government is a main cause for itteufficient delivery of basic water
services.

Key words Water Reform, Ecological Reserve, Basic Humandsdeeserve, Basic Water
Services, Water Control, Water Rights, southerrk&igj Crocodile sub-catchment, Inkomati
Catchment, South Africa.
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Chapter 1: Introduction

1.1 The Research

Since Apartheid in 1994 came to an end the Souticaf government aims to redress
the racial and gender inequities of the past. Itermaesource management and water services
supply progressive policy and legislation have beepacted. Tha997 Water Services Act
(WSA of 1997) and the 1998 National Water Act (NWgpvide the legal framework for the
new policy. In theNWA it is stipulated that water is a basic humahtr that should be
accessible to all South Africans (DWAF 2004b; Sctee et al. 2002; Perret 2002;
Backeberg 2005; Pollard et al. 2002). The NWA stdkat water is a resource that has an
important capability for economic development aoderty eradication. Nature is identified
as an important stakeholder and the ecologicaurescshould be dealt with in a sustainable
way and protected for future generations (RepubliSouth Africa 1998; DWAF 2004b;
Schreiner et al. 2002; Perret 2002; Backeberg 2005)

In order to reach these goals the South Africaneguwent’s Department of Water
Affairs and Forestry (DWAF) wants to re-allocate thational water resources. In order to
ensureequityand ecologicallysustainabledevelopment water for Basic Human Needs (water
for drinking, food preparation and for personal ieyg) and Ecological Needs are prioritised
in the NWA. Water is allocated to the so-called étes; the Basic Human Needs Reserve
(BHNR) and the Ecological Reserve (ER) before illscated to any other purpose. In the
new legal framework the Reserve is the only rightvater (Republic of South Africa 1998;
Schreiner et al. 2002; DWAF 2007).

Although the Reserve is the only right to water,piractice the allocation to the
Reserve face difficulties and basic water servaes not sufficiently delivered. Currently,
about a decade after the establishment of the WIS®®7 and a “new” NWA, many black
communities do not have sufficient access to safekihg water and the ER is not
implemented at all (Schreiner et al. 2002).

The aim of this thesis research is to find out whatobstacles for the implementation
of the Reserve arélow comes that the envisioned redress of the watated inequities of
the past and sustainable water resource managelmertt take place? The obstacles for the
ER, BHNR and the delivery of basic water servicessiudied in a case study in a specific
area, the southern Nsikazi area in the former hantkbf KaNgwane and the Crocodile sub-
catchment, part of the Inkomati river catchmentipumalanga province in the north-east of
South Africa.

For this M.Sc. thesis in International Land and gvdlanagement research was done
for both the South African government's DWAF Mpuaraga regional office in Nelspruit
(DWAF Nelspruit) as well as the South African resbainstitute African Water Issues
Research Unit (AWIRU) that is connected to the @msity of Pretoria. By getting input and
supervision from DWAF's Mpumalanga regional offiaed AWIRU, academic feedback as
well as inputs and feedback from the governmeritins responsible for South Africa’s
water management was received during the reseanckgs. Between January 2007 and June
2007 five months were spent in South Africa. Asatitan office at DWAF Nelspruit | was
able to study the current processes in Water Resddanagement and Water Services from
the inside.

! The Nsikazi area is part of the Crocodile sub-aatatt.



In order to answer the research questions litezatias investigated, workshops were
attended, observations in the field were conduatat! interviews and discussion with water
users, experts and other key stakeholders weriedamt. In the end the preliminary research
findings were presented to DWAF Nelspruit, wategrasand stakeholders for feedback.

The report is organised as follows. In the follogviparts of Chapter 1 the background
of South Africa and its water reform policies amgjislation are introduced. After this the
Inkomati Catchment, the regional history and thebjem description are presented. This is
followed by the research objectives and researabstepns. Chapter 2 will discuss the
conceptual framework which shows the conceptuabpeative in this research. In the
research methodology section the practical appré@ac¢he research is presented. Chapter 3
describes the research findings related to thenrBRe Crocodile sub-catchment. In Chapter 4
the research area and research findings concethem@HNR and basic water services
component of the research are presented. Chaptarciudes the report and opportunities for
the Reserve are presented.

1.2 The Context: Water, Apartheid and Water Reform

1.2.1 Water scarcity

Because of its low average annual precipitationabbbut 450 mm per year and
comparatively high evaporation, South Africa is atev scarce country (world average of
rainfall is about 860 mm/a). The climate is predaamitly semi-arid and varies from desert
and semi-desert in the west to sub-humid alon@é#éstern coastal area (DWAF 2004Db).

The annual per capita water availability of 109®icuneters is just over the level of
1000 m3/capita/year that is considered to inditiatestate of water stress (Abernethy 1997).
Surface water and groundwater are unevenly digagin the country which is the result of
climate and geography (21% of the country’s surta®a receives less than 200 mm) (Perret
2002; DWAF 2004b).

Next to this the rainfall is highly seasonal, adlvae high within-season variability,
over almost the entire country. Because of thigaser runoff is also highly variable. As a
result, most of the time stream flow in South Adincrivers is at relatively low levels. The
irregular high flows that take place limit the poofion of stream flow that can be used
(DWAF 2004b). Only 8.6% of the rainfall becomes italde as useable runoff, this is the
lowest fraction in the world according to Daviesldday (1998). These same authors state
that there will be no spare water in South Afrideera2020 if the whole population is
supplied with the water they need. Water-relatsdsters such as floods and droughts are not
uncommon in South Africa (DWAF 2004b).

Groundwater is extensively utilised, particulamythe rural and more arid areas, but
is limited because of the predominantly hard roature of the South African geology. Only
one fifth of the country’s groundwater is in lang@rous aquifers that could be abstracted and
used on a large scale (DWAF 2004b).

In this water scarce country most urban and indiisdevelopment, as well as some
densely populated rural settlements, have beemlissted in locations remote from large
waterways, because of the occurrence of mineralsflaenced by the politics of the past. As
a result, in several catchments the requirementwiater already far exceeds its natural
availability and often large-scale inter-catchmérgnsfers of water have already been
implemented (DWAF 2004b).

Four of South Africa’s main rivers are internatibndhese are the Limpopo,
Inkomati, Pongola (Maputo) and Orange (Senqu) Rivehich together drain some 60 per



cent of the country’s land. About 70 per cent ofithoAfrica’s gross domestic product (GDP)
and the same part of the population are supporjedvdder supplied from these rivers,
making the management of these international riverg important to South Africa (DWAF
2004b).

1.2.2 Poverty, Apartheid and Water

Half the population of South Africa is living belothie poverty line (2000 estimate).
About half of the country’s population lives in alilareas and in these areas poverty rates are
higher (occurrence of 71.6%). Some 2.3 million fehdds live in the former homelarfds
where the majority of South Africa’s rural poor &ydlive (see map of former homelands in
Annex 2). Poverty is directly linked to race; ab60% of the black people (79,5% of the
population is black, 9,2% is white, 8.9% is colal@nd 2.5% is Indian/Asian (Mid-year
estimates 2006)) are poor in contradiction to dréty of whited (Perret 2002; Malzbender et
al. 2005; Statistics South Africa 200ZtA 2007).

The demography of the country is closely linkeddomer Apartheid policy which
excluded black people from owning or renting landis@we the 13% of the country’s surface
area that was entitled as homelands. After theistbokbnt of Apartheid this land is still
mostly state-owned and is available to users thrdraglitional authorities and regulations. In
these areas many people live under poor condit{@mdin 2005; Perret 2002; Mandela
2004:177).

During the Apartheid era, large white farms beeefifrom a privileged access to
natural (water) resources and rural infrastructlireese privileges did not benefit inhabitants
of the homelands or independent Bantustans. Blae&sastill suffer from this history; in
2000, 83% of agricultural land was still owned blyite farmers and about 96% of irrigation
water was in the hands of private and cooperatolermes and Irrigation Boards (IBs)
(Malzbender et al. 2005; Kirsten, Perret and Vah Z800). According to Schreiner et al.
(2002) in 2002 around 7 million South Africans westdl dependent on water from open
streams, boreholes or stagnant sources for driniwater. According to Swatuk (2005)
around 10-12 million South Africans lack acces<lean water. The South African Water
Research Commission (WRC) states that currenthydsst 12 million and 14 million South
Africans are without access to safe water and ntlome 20 million are without adequate
sanitation. Only 44,7% of South Africa’s househokds/e a tap inside their homes, 16,7%
have a tap in the yard, 19,8% fetch water from mroanal tap and more than 14% access
water from dams, rivers, boreholes, rainwater, wesgriers or tankers. Within the poorest
53% of the South African population, a third live shacks or traditional dwellings, about
70% do not have access to piped water and more&0%ndo not have access to modern
sanitation (WRC 2007).

2 Since the formulation of the Natives Land Act of 3%.number of homeland areas (also called Banisistan
Native areas) were established and became “reséfee black people. This spatial discrimination sveurther
implemented under the apartheid regime. The homslgotisome form of autonomy from central government
and some of them ultimately became independengsstaith own governments (so-called Bantustans)l Al
homelands and Bantustans have been incorporatethmtountry again in 1994 (Mandela 2004; Pel®622.

3 In this thesis the tertblack peopleor blacksis used by the author for referring to African cisants while
whitesand white peopleis used to refer to European descendants. Thisnsnom practice in South Africa.
When the termAfrican is used this can be interpreted in several waysart mean either a black person or a
person born in South Africa or Africa. In case loé tatter it still remains unclear whether the paris black or
white.



1.2.3 Post Apartheid: a new Constitution and Water Reform

After 342 years of white domination and rule in 49%®partheid was abolished with
the first democratic election. The new governmeith wWelson Mandela as its president
recognised the need for major reforms in the Cuurigin, legal system, policies and
institutions. In the new Constitution the injusscef the past are recognised and racial
discrimination since then is forbidden by l&ho person may unfairly discriminate directly
or indirectly against anyone (...)[Republic of South Africd996, chapter 2, section 9.4).
The Homelands or Bantustans, in which since 1910oms of black people were forced to
live, were abolished.

Water reforms were conceived within the contextnational reform designed to
overcome the legacy of the Apartheid (Wester e2@0D3; Schreiner et al. 2001). In the new
Constitution (implemented since 3 February 199€)déntral government is the custodian of
the national water resources and two main functai3WAF are formulated; to manage the
country’s water resources and to ensure that apleehave sufficient water supply and
sanitation service. The Constitution states tharyne has the right to have access to
sufficient water and that the State must take measie legislative and other measures, within
its available resources, to achieve the realizatibthese rights (Republic of South Africa
1996; Schreiner et al. 2001; Goldin 2005).

The National Water Act and Water Services Act

The new water management policies were formulatetivo key laws - the Water
Services Act (N0.108 of 1997) and the National Waiet (N0.36 of 1998).

The WSA of 1997 is the legal framework that deaih water services delivery and
supply. The guiding principle of the WSA of 199hat “everyone has a right to basic water
supply and sanitation”. The WSA of 1997 provides flamework for the provision of water
and sanitation services to which people are edfiti®wever this entitlement to water is not
specified in the Act. According to the WSA of 19®ctal government (municipalities) is a
Water Services Authority (WSA). Municipalities aresponsible for the provision of water
services and for implementing water improvemengpmmes at the local level and have to
“ensure efficient, affordable, economical and sustale access to water services” (Republic
of South Africa 1997; Pollard et al. 2002; GoldiA08). The WSA appoints a Water
Services ProvidefWSP) which is responsible for the daily operatiand maintenance of the
water systems. A WSA can be the WSP itself, buiait outsource as well (Pollard et al.
2002).

In time, it became clear that the 1956 NWA, whichpbasised on development of
water resources and the establishment of ripaiginis; was not anymore able to meet the
needs of the changing political, social, economig acological environments. Challenges of
limited water resources, the need for economic ldgweent and provision of basic water
supplies, required policy instruments which wererentbexible, more integrative and more
dynamic (MacKay 2000).

In the preamble of the NWA of 1998’s document thiéofving is recognised:
“Recognizing that water is a scarce and unevenbtriiuted national resour¢e.) (and)
water is a natural resource that belongs to all peo the discriminatory laws and practices
of the past have prevented equal access to wateruae of water resourcegRepublic of
South Africa 1998). The purpose of the NWA is tes@e that the nation’s water resources
are protected, used, developed, conserved, maragkdontrolled taking into account the
principles presented in Box 1.



Principles of the National Water Act
(a) meeting the basic human needs of present and fg&umerations;
(b) promoting equitable access to water;
(c) redressing the results of past racial and genderidiination;
(d) promoting the efficient, sustainable and benefioge of water in the publi¢
interest;
(e) facilitating social and economic development;
(f) providing for growing demand for water use;
(g) protecting agatic and associated ecosystems aidibkgical diversity;
(h) reducing and preventing pollution and degradatiowaier resources;
(i) meeting international obligations;
()) promoting dam safety;
(k) managing flood and droughts.

(Source Republic of South Africa 19¢)
Box 1: Principles of National Water Act

The NWA prescribes Integrated Water Resource Manage (IWRM) at the
catchment or river catchment level. Under the NWter management is decentralised at
the river catchment level moving away from the pvas legislative framework that was
governed by a strongly centralised system (Westak 2003; Backeberg 2005). The DWAF
established 19 Water Management Areas (WMA) indarger catchments or combining
smaller river catchments together (see Annex ltlier WMAS) which are going to be
managed by so called Catchment Management Agef€i8). The governance structure of
CMAs will balance the requirement to reflect théenests of diverse stakeholders with the
need to ensure effective management of the catdhanea (Pollard et al 2002). Currently the
Inkomati CMA (ICMA) is the first and only establisti CMA in South Africa.

Integrated Water Resource Management

Since the 1990s Integrated Water Resource ManadgiiiéRM) has been promoted
in the water policy world (Anderson 2005). The $oafrican government has embraced this
concept and the need for all water users and sbédkeds to participate is strongly agreed
upon (Waalewijn et al. 2005; Swatuk 2005; Biswa840Water Resources Management in
South Africa is decentralised; the responsibilitpydaauthority for water resources
management goes to CMAs and, at a local level, iMaser Associations (WUA). These
institutions of water users and other stakeholdmes envisioned to facilitate effective
participation in the management of water resour@dddAs were supposed to be established
in 2002. DWAF will move from its present multipleoles as operator, developer and
regulator to become the sector leader, policy mategulator and monitor. DWAF will
coordinate the formation of the new institutionsd agive support and guidance in the
execution of their tasks (DWAF 2004b).

The definition of IWRM that is most commonly usedformulated by the Global
Water Partnership (2000); IWRM is defined “asprocess that promotes the coordinated
development and management of water, land ande@legsources in order to maximise the
resultant economic and social welfare in an equaaimanner without compromising the
sustainability of vital ecosystemg¢Global Water Partnership, 2000) (For a shortudismon
about equity see Box 2).

Van der Zaag (2005) comes up with another defimiob IWRM; “reconciling basic
human needs, ensuring access and equity, with egomdevelopment and the imperative of
ecological integrity, while respecting transboungarommitments.” In this definition the



emphasis is more on basic human needs on whicBdbth African’s government also has
given priority on in the 1998’'s NWA. Jaspers (2008Anderson (2005) add that in IWRM
includes a multi-disciplinary and participatory apgch.

Within the IWRM perspective it is most commonly egd upon that a basin or
catchment is the most suitable unit for water manant (Waalewijn et al. 2005). DWAF
has adopted this perspective.

In South Africa’s water reform equity is considegesdery important goal. However, it is|a
complex concept that is interpreted in differenysvéPrasad et al. 2006). According to Boelgns
(1998) several actors use the concept accorditigeio own ideology and interest. Equity is often
thought to be the same as equality (Klarenberg Rt in fact it is not. From the Merriant-
Webster Online Dictionary website (2007) equityléined as'justice according to natural law
or right; specifically: freedom from bias of favaism”. So, equity does not have to mean that
everybody is equal. Equity is thus a biased coneept people’s ideas about what is fair are
subjective and concern the interest and ideolagfithe parties involve

Box 2: Equity

However, IWRM is not without problems. According\uan der Zaag (2005) IWRM
in general, and in South Africa in particular, ppse institutional challenge. Institutional
capacity is necessary for integration, but thisac#tg commonly is in short supply. In South
Africa, new water related institutions are builcaaing to hydrological boundaries while
existing administrative structures are not. From field work this is confirmed and it was
observed that WSA boundaries (municipal boundadesjot follow hydrological boundaries
and water transfers between different catchmeikts pégace. The blurring of boundaries can
result in misunderstandings or in competition athaic& of cooperation between institutions.

IWRM is a useful approach in water managementpaltih not necessarily a panacea;
it is context specific and takes time before prapgslementation can be achieved (van der
Zaag 2005). IWRM provides a useful framework fotevananagement, especially in South
Africa where participation of previously disadvaged individuals is important for an
equitable access to water (interdisciplinary andicstechnical system to be continued in
Chapter 2).

1.2.4 The Reserve

The NWA includes the concept of the Reserve. TheeRe is identified as the
specific water quantity and quality necessary totgmt basic human needs and aquatic
ecosystems (MacKay 2000). The Reserve consistsvofparts: the Basic Human Needs
Reserve (BHNR) and the Ecological Reserve (ER$. diefined asithe quantity and quality
of water required to;

(a) satisfy basic human needs by securing a baatervsupply, as prescribed by the Water
Services Act, 1997 (...) and to

(b) protect aquatic ecosystems in order to secaamogically sustainable development and
use of the relevant water resourc€\WA 1998: 16).

In the NWA the quantity needed for basic human msdsdot specified but it states
that “the BHNR provides for the essential needs of iddals served by the water resource
in question and includes water for drinking, foocegaration and for personal hygiene”
(NWA 1998: 16). The BHNR in fact is a catchmentdestock of water necessary to meet the
entittements to basic human needs of catchmerdaets. The forerunner to the NWA, the
1997 white paper, does identify the minimum ser@el to which people are entitled; 25
litres per capita per day, as was used by the Rermiion and Development Programme



(RDP), a development manifesto of the African NagioCongress (ANC) government (ANC
1994).

The portion of the natural stream flow that mushaen in the river for the ER to
ensure sustainable functioning of aquatic ecosysiemot fixed and is to be determined. The
ER is not just the minimurmwater quantity and water quality necessary for goiodn. The
ER will vary depending on the class of the resoyctass A: pristine, unmodified until class
F: critically modified, class E and F are not adit#e), however, the BHNR will not vary
(DWAF 2007; Pollard et al. 2002; MacKay 2000; WR@?2).

According to the NWA all other water use rights aunbject to the requirements of the
Reserve. The provision of the Reserve prior to@thgr water use is a statutory requirement,
and is the only allocation that has statutory prid@ in South African law (see figure 1)
(DWAF 2007). After allocating water to the Reservegter is allocated for international
obligations, inter-basin transfer and strategicdsder future use. The remaining quantity of
water is allocated to other uses that are authbresscording to the criteria of equity,
efficiency and sustainability (WRC 2007).

All other uses of water resources are
authorised according fo the criteria of
equitable allocations, be beneficial use
in the public interest, and promoting
environmental values

International obligations, intertbasin
fransfers, stiategic needs, future use

i Ecological needs T Reten/e -
The only right

i Basic human needs fo water in law

Figure 1: Water Allocation priorities of the NWASource Manyaka Greyling Meiring in DWAF 2007)

Each CMA has to develop a Catchment Managemente§r§CMS) and according
to the NWA ‘a catchment management strategy must take intouatdbe class of water
resources and resource quality objectives contetaglan (...) the requirements of the
Reserve and where applicable, international olilmas (NWA of 1998:16)”.

The Reserve does not include water required fortiaddl household or productive
needs, subsistence crops or small-scale productiee(e.g. garden vegetables or livestock
production) (Pollard et al. 2002).

1.2.5 The link between BHNR and Basic Water Services

The BHNR and basic water services delivery areelthkn this research. The BHNR
represents a catchment level amount of water nage$s meet the entitlements to basic
needs of inhabitants of the catchment. To do ®necessary to have not only the amount of
water (BHNR) but also the means to deliver it te geople (infrastructure and institutions).
This amount of water (water resource) must be @efit in the right quantity at the right time
in the right place to ensure that the water cadddwered to the consumers (water services)
(Pollard et al 2002). Without basic water servitebe delivered and received by the people
the aim of the BHNR is not achieved. Therefore, Bi$NR and water services delivery
including its obstacles are studied in the researeh.



In next section the Inkomati Catchment will be dimd. The research was
conducted in the Crocodile sub-catchment, parheflnkomati Catchment. In Chapter 3 the
Crocodile sub-catchment will be described but fiysheral information of the wider research
area is presented in next section.

1.2.6 The Inkomati Catchment
Topography

The Inkomati catchment is situated in the northeraspart of South Africa and
borders Mozambique and Swaziland. The Crocodilecstithment (see Annex 4) together
with the Komati and Sabie-Sand sub-catchments tharinkomati catchment (see Figure 2)
which is located in Mpumalanga province in the heast of South Africa. The Inkomati
catchment is an international river catchment idiclg parts of Swaziland and Mozambique.
The catchment originates in the high plateau initkst. After flowing through the Transvaal
Drakensberg range in the west, the Inkomati’s svsw trough the subtropical Lowveld,
Swaziland and finally draining into the sea in tedta of Mozambique. The altitude ranges
from over 2,000m in the west to 140m in the ea8WAF 2004A).

In 2000, the Inkomati catchment was identified ae of the 19 Water Management
Areas (WMA) established in South Africa. The fiGMA proposal was formulated for the
Inkomati catchment (Waalewijn et al. 2005: 186; Nikoet al. 2004; Anderson 2005).
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Hydrology

Rainfall varies from over 1200 mm per annum in DBrakensberg mountains to as
low as 400 mm per annum in the lower eastern faraporation mainly determines the
requirements for irrigation and varies from lesantii400mm in the west of the Inkomati
WMA to over 1900mm in the north (see Figure 3) (D®W2004A). The total catchment area
of the Inkomati Basin inside South Africa and p&EfrBwaziland, covers 31,230 km2 (DWAF
date unknown). The mean annual runoff (MAR) frora thkomati WMA is estimated to be
2945 million m/annum. The MAR from Swaziland (475 million*fannum) is not included
in this number; although it is part of the catchimenis not part of the Inkomati WMA
(DWAF 2004A). In the Inkomati catchment as a whitliee groundwater is available, only
some 1% of the total available yield from waterotgses is obtained from groundwater
(DWAF 2005).
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Figure 3: Rainfall and Evaporation in the Inkomati WMAdurce DWAF 2004A)

Economy

Agriculture is important in the Inkomati Catchmemiccording to DWAF the
agricultural contribution to the national econongy less than 5% (in 1997) but in the
Inkomati catchment it is 18,6%, making agriculttiie second largest sector in contributing
to the economy (DWAF 2005). The most important aesctn terms of contribution to the
GGP in the Inkomati WMA are as follows: 1) Manufamtg 24,6 %, 2) Agriculture 18,6 %,
3) Government 16,4 %, 4) Trade 13,4 %, 5) Othed@7/(DWAF 2004a).

Other sources give different numbers; agricultuoei account for less than 2,5% of
the GDP in South Africa, however, 30% of the labfunce is working in agriculture or
agriculture related activities (1999 estimate) {{Sties South Africa 2007; CIA 2007).



Demography

The population in the Inkomati WMA was estimated&1,462,000 in 1995 (DWAF
2003b), of which 940,000 people are classifiedrasmu and semi-urban population. The rest
is classified as rural. In the meantime howevemymaf the settlements that were classified
as rural for the purpose of the might now be cfeeskias urban rather than rural (DWAF
2004a).

A large number of rural settlements exist in the alMh Mapulaneng, Nsikazi,
Nkomazi and Mswati (former homeland) regions. Trdr@as within the Inkomati WMA are
shown in Annex 3. Important urban centres in theoati catchment are Nelspruit, White
River, Komatipoort, Carolina, Badplaats, Barbert&abie, Bushbuckridge, Kanyamazane
and Matsulu. To get a full understanding of curréetvelopments in water management in
the research area it is useful to have knowledgmitathe regional history. The regional
history of the Lowveld is presented in the nextisec

1.2.7 Regional history

Early inhabitants

Centuries before the first Black groups arriveé than (Bushmen) lived in the
Lowveld area. Several black groups arrived aboO2@ears ago and settled between the
Limpopo and Sabie Rivers. The groups separatedaal@ranga group from Zimbabwe
moved south into the Inkomati area (Bornman 2006).

In the middle of the 18th century a group of pedpden the Embu district in Kenya
occupied the present Swaziland; the Swazi peogie. Dlamini group called themselves
bakaNgwane (the people of Ngwane) and called tea #ney occupied KaNgwane (the
present day Swazilariti)At the same time, Sotho speaking tribes livinghie area moved to
the north of Swaziland into the Lowveld and Inkonaata since the area was occupied by
the Ngwane. During the beginning of the 19th cgnamongst other groups the Shangane
entered the area. The amaNdebele (Nguni) peopie @entral and West Africa settled in the
Middelburg area in Mpumalanga during the middlehaf 17" century and later also entered
the Inkomati and Lowveld area (Bornman 2006).

The arrival of the Europeans

At first, Europeans avoided the Lowveld becausthefwarm and unhealthy climate.
After 1652, the Dutch East India Company starteggeeitions into the interior in the search
for gold. However, apart from a couple of expediidhe Europeans only arrived and settled
in the area in the second half of the 19th cenitutheir search for gold. The first European
agricultural activities in the Lowveld started metlast decade of the "I@entury. Until the
1950’'s there were only a few farms in the area. Th&or increase in agricultural
development came after 1965 when Transvaal Sugaitdd (originally Transvaal Suiker
Beperk (Tsb)) was founded and electricity was bhbutp the area (Bornman 2006;
Waalewijn 2002).

A contested history; colonisation or development?

There are contradictory and contested discoursexeconing the arrival of the
Europeans and the influence on the black peopiegliin the area. According to the black
people they were chased from their lands when thregeans arrived. When the Europeans
arrived in the end of the f'&entury/start 2B century they started marking land in the area

* The name KaNgwane has remained and is how the $wapie call themselves. The former homeland of
KaNgwane was named the same (see section abobesoMNsikazi).
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with stones and other objects. The black peoplendtdnark their land at that time. After that
the black people were not allowed anymore to leirtbattle graze on the white men’s land.
The number of cattle had to be decreased accotdirige whites and after that the black
people had to work for 3 months per annum (unpfid)he whites in order to be allowed to
let the cattle graze on “their” land. This lateranged to 6 months per annum. The black
people that did not agree with this were imprisorsad chased away violently. The
government (Union of South Africa) supported thastvities.

In the Lowveld, the chasing away of people downamis Plaston/Nsikazi started in
1924. The white people strategically removed blaesple from their lands. Black men were
recruited for working in the mines and in agricuétdor the whites. In 1963-1964 blacks
living at Ngodwana (the location of the present &\PPI paper mill) were re-allocated to
Nsikazi. They were removed with trucks and trantsgmbito the Nsikazi area. In 1968 this
occurred for the ¥ time and the people started living in the presday trust Zwelisha
(southern Nsikazi). Since 1954 the (white) govemimstarted formalisation in Nsikazi.
Standardised stands were created of %2 hectargHaut more people arrived the stands were
cut smallef.

The story of the white settlers is completely diéf&. The white people (or European
settlers), usually Afrikaners (Dutch descendant®rdish descendants, have different stories
as well. The stories have in common that accortntdpem, the arrival of the Europeans is
the reason for the development in the region. Thekipeople did not practice agriculture or
use the resources (land and water) that were alaild/ithout the Europeans the area would
never have developed. Besides this, the black padidinot live in the areas were the white
farmer community lives today. The black people divie the hills (south and north of the
Crocodile valley) instead of in the Lowveld becawsdethe occurrence of lions, malaria,
tsetse, and cattle diseases. According to theseviaetved respondents it is therefore fully
legitimate for the white people to live where thieg now.

According to a British descendant farmer and IBrdomember his land was bought
from the British government when his family arrivedthe Lowveld. It is not that they
forcefully removed black people from the land sinbe black people never lived in the
lowveld itself. But even when they did, it is nas fiamily that removed them from the land;
they legally bought it from the British governmént

According to the Afrikaner farmer community itilmportant to understand the history
of the Afrikaners. According to an Afrikaner commercial farmer amidoard member the
Afrikaners have always worked hard in difficultamstances. After the Boer war —in which
large numbers of Afrikaner women, men and childdéed in the British concentration
camps- the Afrikaners did not have anything andewppor for a long time. It is
acknowledged by the Afrikaner community that sorhimgs that have happened during
Apartheid were wrong. However it is not true thag blacks were sent away by the whites.
There was no agriculture before the arrival of wgte settlers; the land and water was not
used. “We started with nothing and have taken a lot aks. Now we made it and we are
successful and the black people are complainaxgording to an |B member

®> From interviews emerging farmer, land claimaatnfer ANC councillor and chairman of emerging farsne
association.

% Ibid.

" From interview with British descendant farmer &Bdhairman.

8 From interviews with Afrikaner farmers, 1B chairmand 1B members.

% From interview with Afrikaner IB member.
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1.3 Defining the Problem

Since the abolishment of Apartheid in 1994 the BAfrican government and the
DWAF formulated progressive policies aiming to death rural poverty and inequalities
inherited from the former apartheid regime (Pe2@®2). The DWAF has given priority to
water for basic human needs and to ensure ecollygmastainable development. Before
water is allocated to any other purpose it will &écated for basic human needs and
ecological needs (Schreiner et al. 2001).

However, within the implementation phase the BHNRI &R face difficulties.
Although the new NWA was formulated in 1998 the &wes is not yet implemented. Since
1994 around 6.5 million people have got accessetw water supplies, however around 7
million people still have to collect their watelofn unsafe water sources (Schreiner et al.
2002). Today, between 12 million and 14 million BoAfricans are without access to safe
water and more than 20 million are without adeqsatatation (Water Research Commission
2007). This is especially the case in the formendélands that are the poorest areas of the
country. The per-capita consumption of domesticewat black rural areas is less than 5
percent of that consumed in typical white areasi{idan and O’Riordan 2000 in Perret 2002;
Schreiner et al. 2002). Even when the BHNR andcbaatier services delivery are in place it
remains questionable whether the daily amount dit@s of water per capita is sufficient.

Despite strong government efforts to improve watwices supply to the rural poor
and to implement a comprehensive formal water mamagt and supply system as specified
in the NWA the state is not able to provide water basic human needs for all South
Africans (Schreiner et al. 2002; Hamann and O’Raoar@000 in Perret 2002 ).

The ER also faces problems; the ER is not impleaterand there are ongoing
discussions and disagreements about the appropuatgity of water to be allocated to the
ER. The ER determinations are still not finalisgetil now, water allocations to nature are
often not met. In the research area the KrugeradatiPark (KNP) faces problems; in dry
winters there are days when no water is flowinghie Crocodile River deteriorating to the
detriment of the biodiversity in the KNP (Gyedu-Ali@2006).

There are also problems concerning the water reessuFrom recent calculations for
the ER in water-stressed catchments it is shownetd unexpectedly large quantities of
water to maintain the aquatic ecosysterfio obtain this water current water users haveeto
cut back but DWAF is considering not cutting watexed by historically disadvantaged
groups (Schreiner et al. 2001). Within the Croa®dub-catchment water requirements
already exceed the estimated availability of wated this deficit is growing because of
economic growth. The implementation of the Resemleincrease these existing deficits
(DWAF 2005). However, as the ER is not finally sdnoff for any part of the Crocodile
Catchment it is not yet known what the deficits|Ivok. Besides this, the registration and
verification and validation of existing water useniot finished and therefore it is not exactly
known what water is available within the Crocodiégchment.

As water is scarce in South Africa and especialljthe Crocodile catchment, the
water needed for the Reserve has to come from othtar using sectors. For the BHNR this
is not a major problem since water quantities atelarge (25 litres/capita/day) (Schreiner et
al. 2002). However, water distribution infrastruettand management is required for the
supply of water for basic human needs, this is galyenot present in the former homeland
areas including the southern Nsikazi area. Althonghyet determined, the water quantity

19 From preliminary estimates of the ER in the Crolosiib-catchment it is concluded that almost 26¥hef
natural mean annual runoff is needed for the ER (;V2804b).
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needed for the ER is most probably considerablethetfore conflicting with other water
users; often the ones that are economically impoiftar society and the state income (e.g.
agriculture, forestry)it is not clear what the consequences of the reatilon of the water to
the Reserve are for other water users in the Crlecedb-catchment.

Another difficulty with the ER is that water useofien do not see a reason for
keeping water in the river. For many water useesdlappears to be an apparent contradiction
in the fact that they are not able to benefit fribra use of the water for economic activities
but that this water is used elsewhere, for instatress the border in Mozambique.

Then there is the dilemma between development aalbgcal sustainability. In the
developing world people usually favour developmemer ecological sustainability; the
environment will come later, when it is possibleaford (van der Zaag 2005). Since South
Africa in general and, more specifically, the resbhaarea (southern Nsikazi) is an
underdeveloped area this is very important to keemind. There are many uncertainties
concerning the question of how to stimulate develept while maintaining ecological
sustainability.

It is obvious that the Reserve faces many diffiesltin this research it is investigated
what the Reserve’s obstacles are in the Crocodibecatchment and the southern Nsikazi
area in the former homeland of KaNgwane. As mamgné homelands are not sufficiently
supplied by basic water services the state of #sectwater services delivery and its obstacles
are studied in the southern Nsikazi area in theméorhomeland of KaNgwane. As the scarce
water resource has to be re-allocated away froreratiater users, it is necessary to find out
what the perceptions of the diverse water usershenReserve are in the Crocodile sub-
catchment. It is not clear what the consequencegatdr re-allocation to the Reserve are to
other water users in the Crocodile sub-catchmemtdrether the attempt for sustainability in
the end is viable or not. Because of a lack in céypat DWAF and local government the
obstacles for the Reserve are not properly stuaietthere is no clear understanding of the
obstacles which is needed to come to a proper immgaation of the Reserve. In this research
this is investigated.

1.4 Objectives
Following from the problem definition the objectsvef this research are:

1) To investigate to what extent the BHNR is operatl and basic water services are
delivered in southern Nsikazi in the former homdlaf KaNgwane and to understand what
the obstacles and opportunities are for the impigai®n of the BHNR and basic water

services provision in this area.

2) To understand what the obstacles are for théemmgntation of the ER in the Crocodile

sub-catchment.

3) To understand what the different water usersgyions are of the BHNR and basic water
services and the ER in southern Nsikazi area irfdimaer homeland of KaNgwane and the
Crocodile sub-catchment.

4) To understand what the consequences are oé#tlegation of water for the Reserve from

other water users in the Crocodile sub-catchment.

5) To contribute to a body of knowledge on watesorgces and an understanding of the
dynamics that are at play between the BHNR anddzties in the southern Nsikazi area in
the former homeland of KaNgwane and in the Croeoslilb-catchment.

The overall aim of the research is similar to sloeietal objectivefo contribute to a
body of knowledge that furthers the aim of develepirin the water sector and will lead to
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improved access to safe water for inhabitants e gbuthern Nsikazi area in the former
homeland of KaNgwane and improve the allocation a&tribution of water to the
environment in the Crocodile sub-catchment whilking socio-economical viability into
account.

1.5 Research Questions
Themainresearch questioto be answered in this research is as follows:

What arethe obstacles for the Basic Human Needs Reserve and Basic Water Servicesin
southern Nskazi in the former homeland KaNgwane and what are obstacles for the
Ecological Reserve in the Crocodile sub-catchment of the Inkomati Catchment, South
Africa?

In order to answer these research questions tleviol sub-questionare formulated:

Basic Human Needs Reserve and basic water services

1) To what extent is the Basic Human Needs Reservéemgnted and are basic water
services delivered in southern Nsikazi in the farnm@meland of KaNgwane
according to the government’s standards?

2) Is 25 litres of water per capita per day at a maxmdistance of 200 meters or the
6000 litres of Free Basic Water per household pantmsufficient for Basic Human
Needs in southern Nsikazi in the former homelandaifigwane?

3) What are the perceptions of the different watersigerigated agriculture, emerging
farmers, forestry, the environment, domestic andinipal water users and industrial
use) on the Basic Human Needs Reserve in the Giesub-catchment?

4) What is the influence of the physical, organisalorand socio-economical
dimensions of water control on water allocation Basic Human Needs and the
supply of basic water services in the Nsikazi ameathe former homeland of
KaNgwane?

5) In what ways have social adaptive capacity anditiomal systems of water
management addressed the question of water atbockdr Basic Human Needs in
southern Nsikazi in the former homeland of KaNgwane

Ecological Reserve

1) What is the status of the determination of the &gichl Reserve in the Crocodile
sub-catchment and how does this effect the cuftentsitional) allocation of water to
the multiple users of the water in the Crocodilb-satchment?

2) What are the perceptions of the different watsers (irrigated agriculture, emerging
farmers, forestry, the environment, domestic andioipal water users and industrial
use) on the DWAF's Ecological Reserve discourg@énCrocodile sub-catchment?

3) What is the influence of the physical, organisalorand socio-economical
dimensions of water control on the implementatiérthe Ecological Reserve in the
Crocodile sub-catchment?

4) What is the influence of legal complexity on thegess of water (re)-allocation to the
Ecological Reserve in the Crocodile sub-catchment?

5) What are the consequences of (re)-allocation oemat the Ecological Reserve for
the different water users in the Crocodile sub{uagent?
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1.6 Relevance of the Research

In South Africa’s new (1998’s) NWA the priority ithe allocation of water is water
for Basic Human Needs and Ecological needs. Thiésgations are the only rights to water
in the new act. Some 9 years after the 1998’s laetet only rights to water are not yet
implemented within the envisioned Reserve. In tleamtime the water rights of the past will
be replaced by licenses, so called authorisationsvater use. However, these licenses can
only be issued once the Reserve is determined. \atecation to the Reserve is
acknowledged to be most important and is prioutias a water allocation but the process is
not running smooth. Next to this the Reserve isartgnt to be determined and implemented
to enable the broader water reform. This researebstigates what processes are going on
and what are the obstacles for the Reserve to teendi@ed and implemented in order to gain
knowledge and enable the Reserve to be properliemgnted as envisioned in the DWAF’s
slogan‘Some [water] for all, forever.”

" Water is inserted by the author
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Chapter 2: Conceptual Framework and Methodology

The following section examines notions that aredusethis research and shows the
conceptual perspective in this research. The fatigueoncepts are included: 1) Catchment,
watershed or basin, 2) Irrigation and water managerare sociotechnical systems, 3) Water
control and politically contested resource usepéhdimensions of water control; water
control is politically contested resource use; fdiin discourse; contested water rights and
legal complexity and 4) Social adaptive capacity.

2.1 Catchment, Watershed or Basin

Before becoming confused with the terms of catchmestershed or basin it is
necessary to explain what is meant by each of tteses. It will also become clear why the
term river catchment is used in this research.

Catchment

DWAF (2004) gives a definition for a catchmefihe area of land drained by a
river. The term can be applied to a stream, a tidoy of a larger river or a whole river
system”.

Watershed

A watershed can be defined d# line of separation between waters flowing to
different rivers, catchments or sea§DWAF 2004A). However, Ldf (2000) gives a
different definition of a watersheda“delineated area with a well-defined topographical
boundary and water outlet. Hydrological conditiomghin this geographical region are such
that water becomes/is concentrated within a paticlocation by which the watershed is
drained, and comprises a complex of soils, land&rregetation and land uses. It is a
hydrologic unit where water from outside cannoteerand leaves it from a well-defined
point”. A characteristic of the word watershed that esmk problematic in its use is that its
meaning is different in British English than in Anean English. In British English a
watershed means the borderline between two catdhaneas (as in the DWAF’s definition)
while in American English it is the area as ddssdliin Lal’s definition.

Basin
The DWAF (2004) defines a basin dthe area of land that is drained by a large
river, or river system”.

In this research the term catchment is used Isecidus a term that is less ambiguous
in meaning than the term watershed and theref@® denfusing. Basin and Catchment are
similar in meaning but as Catchment is commonhduseSouth Africa, this term is also used
in this research. The term is relevant becausenbasi catchments are regarded as more
appropriate and effective scales for water resoyrgécy and management. The whole
catchment reflects the relation between water,,l@edlogy and its ecosystems (Amakali,
2005; Lal, 2000).

Traditionally, water policy makers used administt@tboundaries. However, recently
hydrological rather than these administrative beuie$ are seen as the most suitable

2 Thanks go to Annelieke Duker because by readinghesis (Duker 2006) | was triggered to includs thi
section in the conceptual framework and it guidedimthe reading of Lal (2000).
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management scale (see section on IWRM). Becausgrahdboundaries do not follow
administrative boundaries water policy on the cawenht scale faces difficulties in the
implementation phase. These problems are appareeséarch that was undertaken in South
Africa (van der Zaag 2005; Wester and Warner 2002).

2.2 Irrigation and water management are sociotechni  cal systems

Mollinga’s concept ofirrigation is a sociotechnical phenomen@nalso included in
the conceptual framework of this research. Mollimgenbined the conceptual frameworks
and methodologies from different disciplines todsturrigation and developed a new
concept:irrigation is a sociotechnical phenomendiMollinga 1998). Mollinga used an
interdisciplinary approachto the study of irrigation. According to Mollingthe social
dimension of irrigation management cannot be igthovathin irrigation systems interaction
between people takes place. Water users haveotperatewith each other, with the
government or other agencies to make use of iraganfrastructure. In the case of a single
user there might be no cooperation between watgsubut then there is tieterdependence
of different users within a catchment because tegbstract water and have influence on
the availability of water to other users (Mollin§j898).

Mollinga comes up with three concepts to illustridi&t the social dimensions are part
of irrigation; 1)social requirements for us@) social construction, an@®) social effectsBy
social requirements for uddollinga means particular social conditions theg eequired in
order to have the technologies work effectivelyfedlent technologies require different social
requirements. For example non-adjustable (irriggtistructures require little management
while gradually adjustable structures are complead eequire highly skilled and intensive
management.

The second concept Mollinga comes up withasial constructionThis means that
“1) technology development and design are sociatgsees in which different stakeholders
interact (communicate, negotiate, take decisiotnaggle, etcetera), and 2) that the nature of
that process and the different perceptions andrésts of the stakeholders shape the
technical characteristics of the technologies (tbge with the properties of the materials
used and the nature of the (bio)physical mechanismmdved” (Mollinga 1998).

The third concept is the concept scial effectsdbecauseirrigation technologies
have social effects” Irrigation technologies for example can have diece on crop
production and local economies. However technolalyp reflects the power relations in
society. Technology in the field (e.g. irrigatioanals and pumps) demonstrates the power
relations in the research area and the use, cantbéllocation of water.

The three concepts together provide the basis olraherstanding of irrigation
systems as sociotechnical systems. To get a coemse understanding of irrigation it is
necessary to address both dimensions, the socaltechnical part, at the same time
(Mollinga 1998).

This research adopts Mollinga’s concept for watanagement as a whole and not
only for irrigation (as Liebrand 2007 did befor&)ater management as a whole can be
studied following an interdisciplinary and socidiaical approach. The social requirements
for use, social construction and social effectscepts are all relevant for water management
as well. Both irrigation and other water technol@gg socially constructed and are therefore
part of the socio-political relations within sogiehis makes the concept very valuable for
this research in South Africa. Irrigation and otheter infrastructure was and is developed
and designed by the ruling part of society (inwaer sector still mainly whites) and it was
this sector of society that shaped the technicalastteristics of the technologies that are
present today. Contemporary water use and cor@nahins to a large degree still in the hands
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of the white minority and this has unfavourableiabeffects for the black people of South
Africa. Although Apartheid belongs to the pastjsitreflected in the current water sector
although there is a new NWA with new ideas aboutewallocation. Unequal relations of
power continue to exist.

Another point Mollinga puts forward is that irriga processes are not activities on
their own, but are part of other processes ancetber are placed within a context. The
context is sub-divided in; 1) the agro-ecologicadtem and technical infrastructure (climate,
soil, technology etc.), 2) the agrarian structumarkets for labour, land, technology etc.) and
3) the state and the institutions of civil sociétiye government, legal system, NGOs etc.)
(Mollinga 1998). In this research it is acknowledghat context is important for studying
irrigation processes but also applicable and udefustudying water management activities
and processes.

2.3 Water Control and Politically Contested Resourc e Use

2.3.1 Three dimensions of water control

Mollinga (1998: 25) identifieshree dimensionsf water control: 1) technical control
(engineering perspective; technical water contgolrfrastructure, 2) organizational control
(disciplines; management science, organisationokmyy etc.) and 3) socio-economic and
political control (disciplines; economics, politicgcience, anthropology etc.). In Mollinga’s
interdisciplinary approach he brings the differdimhensions and disciplines together and he
states that there are relationships between thesendions. All three dimensions have
influence on the actual water control situation #rely have influence on each other as well;
when there are changes within one dimension therdiho dimensions will also change
(Mollinga 1998).

According to Mollinga the concept giowerconnects the three dimensions of water
control. In discussing several definitions of powdollinga refers amongst others to the
definition given by Giddens (1976:111)pdwer in the narrower, relational sense is a
property of interaction, and may be defined asdapability to secure outcomes where the
realization of the outcomes depends on the agehothers. It is in this sense that men have
power ‘over others: this is power as domination.”In other words;“management
institutions and technical artefacts can be undwerdtas the embodiment of particular social
relations of power, and, the other way around, semionomic and political power in
irrigation takes concrete shape in particular forne organization and technologies
(Mollinga 1998: 29).

2.3.2 Water control is politically contested resource use

According to Mollinga water control is an examplepolitically contested resource
use (Mollinga 1998). This is acknowledged by Turtor0@2) only calling it differently;
hydropolitics. Because water is scarce and esséottibife, health and welfare, it has become
a contested terrain and therefore a political isgteemore people compete for and rely on
declining water resources the study of hydropdlithas come up recently (Turton 2002).
Turton (2002) discusses several existing defingiai the concept of hydropolitics and
concludes that these definitions are useful, bitheehits the nail on the proverbial head. In
order to come closer to the nature of the ternsuggests a definition of hydropolitics which
draws on Easton§l965) definition of politics which defines poliicas the authoritative
allocation of values in society. Hydropolitics leeh defined asthe authoritative allocation
of values in society with respect to watdiurton 2002). According to Turton the value of
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this definition is that it embraces the essenti@nents of political dynamics (Turton 2002).
Unpacking this definition, Turton states that positis to be seen as a dynamic process
involving contestation of legitimacy and authorityhis process refers to the politics
regarding water allocation, distribution and cohtro

Mollinga (2001) identifieghree levelf politics in water resources management: 1)
the official state and inter-state politics regagdiwater, 2) the politics of water resources
policy and 3) the everyday politics of water usgdkbpolitics can play at all of these levels.

In this research Mollinga’s and Turton’s perspesdivare adopted and it is
acknowledged that three dimensions of water cordrmdt and that the concept of power
connects these three dimensions. The researchdeosssiater as a contested resourcéne
reforms in water management as envisioned in théANW¢ directly linked with politics and
power relations within the South African societyhheBe power relations are expressed in the
three interlinked dimensions of water control whialh will be considered within this
research.

2.3.3 Politics in Discourse

According to Swatuk (2005) all (water resourced)ggomaking is biased because it
reflects the ideas of those who can best consamattdeliver the most persuasive arguments.
Swatuk statesWater Management is never neutral, technical oread in itself”. Although
science can play a role when its messages ardieffigcconstructed, policy is not made on
the basis of rational science (Swatuk 2005). Ralitipower can be exercised through
discourse. Wester and Warner (2002) advocate trepgetive that discourse is a powerful
legitimising tool. While competing discourses maitially make themselves heard, it is the
dominant discourse that comes into sight. In thesy whe dominant discourse excludes
competing understandings. Scientific discourseeiteided to describe the world objectively
and therefore it has much more authority when gleee(tific) experts make a claim (Wester
and Warner 2002).

The IWRM discourse is a clear example of a domirdiatourse having political
power; IWRM reconstitute resource access, allonatind use decisions. This is a profoundly
political act which challenges the existing struetuof power in many societies (Swatuk
2005). Wester and Warner (2002) come up with treestent that river catchment
management is a political process in itself. They af the opinion that the management
boundaries of river catchments are not as selfestidr “natural” as is believed, but instead,
that they are the outcome of socio-political chsiokccording to them the approach of river
catchment management or integrated catchment mameegéde-politicises” water resources
management. By emphasizing “natural” boundariesytral’ planning and participation, the
practice of river catchment management is justibed legitimised, and presented like it is
the only option. However, according to Wester anarivér (2002)(...) the delineation and
maintenance of boundaries, the mobilization ofreges and stakeholder representation, and
the creation of catchment-level decision-makingaagements are quintessentially political
processes that revolve around matters of choiddie authors come up with examples of
difficulties with drawing “natural” river catchmeibbundaries and show that there is nothing
“logical”, “natural” or “unavoidable” about takingver catchments as the units for water
management (Wester and Warner 2002).

So, next to policy and policy making, also watesources management itself and its
discourses are interpreted as political activities.this research it is acknowledged that
IWRM, River Catchment Management and South Africaater reforms (including the ER
and BHNR) are political activities.
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2.3.4 Contested water rights and legal complexity

The concept of legal complexity in relation to watights is also relevant in this
research because of the major legal water refoftesthe abolishment of Apartheid and the
temporary existence of legal complexity.

The legal complexity debate

As water becomes scarcer and more polluted dudirntmate change, urbanisation,
population growth, industrialisation and intensaion of agriculture, competition on the
resource increases as well as the value of watighinthe water management sector water is
increasingly treated as an economic good resuitingater reforms gee also the IWRM
section. Around the world many national legal framewokk® formulated and enforced
according to this principle to make water reformesgble (Boelens et al. 2005; Wester et al.
2005). The same has happened in South Africa; agorit@nt goal of the NWA of 1998 is to
fuel economic development and promote efficient osgvater. Within the NWA water is
acknowledged as an economic good and it can bedrackcording to market principles.

However, internationally there is much criticism this approach. Globally defined
water rights are said not to be capable to dedl wintext specific situations. It remains a
guestion how these rights would function and aredenaperational in specific societal
contexts, where other local legal frameworks alyeadist (see F. and K. von Benda-
Beckmann 2003 in Boelens et al. 2005). Boelend.g2@05) define the concept of legal
pluralism or legal complexity d$he existence and interaction of different (usyaitate and
nonstate) normative orders in the same socio-palitspace.”Water resources and irrigation
systems are often used and managed under legaiigl gircumstances where rules and
principles originating from different sources aggitimated by different legal and normative
frameworks that coexist and interact (Boelens.e2@05).

In South Africa no legal pluralism exists in wataws because there is no nonstate
legal framework in relation to water next to stier. However, the 1998 NWA identifies
existing lawful use under the old act temporarylasful creating legal complexity. As
Boelens and Zwarteveen stdtehoever controls property rights, controls the pesses of
resource extraction and environmental change’becomes clear that water rights (and
allocation mechanisms) incorporate power (Boelérad. 2003).

The existence of several legal frameworks can weakater rights as these can be
interpreted according to more than one legal fraarkwA result of this is that stakeholders
can start legal framework shopping; legal framewar&n be used for opportunistic goals and
become more a political process than a legal psocEsis is what happened in the land
reform process in Zimbabwe where President Mugabatinued the war for liberation” in
order to get to a more equitable distribution ofdand other resources. But in fact, the legal
changes initiated by president Mugabe only bergfiepolitical followers in getting power
and resources instead of the people that were teardceive (women, children and farm
workers) (more in Hellum et al. 2004). The redisition of land in Zimbabwe did not start
with the purpose of social justice but in favourfofiowers of the government. It clearly
shows that the role of legal systems is importantt @hat large influences it can have on
policy and practice. In this sense a parallel caridund with the Andean case as described
by Boelens and Zwarteveen (2003) where the pdligjoal of changing government spending
priorities was achieved by neo-liberal water legjisin. Also in that case it is more about a
political process than a legal process.

In South Africa legal complexity can lead to legalmework shopping. Although
there is only one framework in relation to wateiSouth Africa; water rights from the 1956
NWA are temporarily considered lawful under the 899NVA. This legal complex situation
can be used by water users to resist that theerwaghts are taken away. This could have
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negative consequences for the allocation of watethé ER and therefore this concept is
useful for this research.

2.4 Social Adaptive Capacity

The concept of first order and second order sgargitelevant for the research and is
part of the conceptual frameworkirst order scarcity of water resources means \tradér
resources are physically scarce. This is the caSeuth Africa. However, societies can adapt
to this physical scarcity of natural resourcesagklof this so-called social adaptive capacity
is called second order scarcity (Turton 19999cial adaptive capacity is the ability of a
society to adapt its patterns of (water) resour@® o increasingly scarce supplies and
achieve a sustainable measure of social stab{lfiurton & Ohlsson, 1999; Ashton and
Haasbroek 2002).

According to Malzbender et al. (2005) by recogrgsamd integrating traditional and
customary systems in South Africa’s formal statytbodies the social adaptive capacity is
increased. Water management then is adapted msitg aphysical scarcity and the people
are better in coping with water scarcity. For ttgason traditional water governance should
be taken into account. This is what is happenintheformer homelands today. The ability
of the state to effectively manage and control waésources by the state appears to be
problematic in the former homeland areas. Despiteng government efforts the inability of
the state to provide sufficient water and sanitatmall South African is clear. According to
Malzbender et al. (2005) traditional or customasyponses to insufficient water supply have
proven to provide alternatives for water provisiorthese circumstances. For this reason the
value of traditional responses should be acknovdddand customary law should be part of
the water management framework (Malzbender et0@I5R

2.5 Research Methodology

The research is presented in the form of a casly sline process of and obstacles for
the BHNR, basic water services and Ecological Resare studied in a complex political
environment. The case study method allows for ailéet and comprehensive understanding
of how the process of water reforms and both wedserves are actually working within a
particular area; the Crocodile sub-catchment aedNhkikazi area in the KaNgwane former
homeland. Water management processes are complexeay much influenced by history,
politics and power relations. The selected geodcaplsite provides an area where these
complex issues can be studied

The methodology used for answering the researclstigms relies mainly on
gualitative research for the primary data collettfpyocess. Secondary data gathering relies
on scientific literature research/review from DWABlicy documents, WSA (Mbombela
Local Municipality (MLM)) documentation, AWIRU andther water management experts,
water users and researchers.

The primary data collection process includes irdliai and group interviews
(structured and semi structured) with key inforrsaseélected from DWAF, ICMA, KNP,
IBs, WUAs, irrigating commercial farmers, emergiiagmers, southern Nsikazi inhabitants,
MLM (WSA), Water Service Providers (WSPs), tribaltl@orities, forestry companies,
industry (SAPPI and others) and other stakeholdedsexperts. Besides this observations in
the southern Nsikazi area and Crocodile sub-catohmere conducted for understanding
and cross checking the obtained information froheosources. Within both the primary data
gathering phase as the secondary data gatherisg ghaw ball sampling was used.
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During the whole research process triangulatiothefdata and data sources was very
important. As the water reform process is a higidjitical one there are different realities
and information and discourses are often highlytraalctory. In this thesis report no names
of respondents are mentioned as it was promisetheéorespondents that their (often
politically loaded) information is dealt with codéntially.

2.5.1 Research activities

For the BHNR and basic water services part of #search 5 short open interviews
and 38 semi structured interviews have been corduatluding group interviews (in total
59 respondents) with domestic water users (totah#3views) in southern Nsikazi. 19 open
interviews with other stakeholders in southern HMgikand 13 open interviews and semi
structured interviews with key stakeholders havenbeonducted (see Table 1). Ten days
were spent in the southern Nsikazi area for comdgicthe interviews and observational
studies. Some other occasions were used for oligwrsan the area as well. The semi
structured interviews on average took 45 minutesotwduct. The short open interviews took
10-15 minutes and were conducted in addition td fedservations.

Respondent (category) Number of respondents

Domestic water users 59 (43 interviews)

Tribal authorities 3 (+ group of 8 right hand
men)

Ward councillor 1

Ecolink (NGO) staff 2

Water sellers 2

School teachers 3

Water services system operators 4

MLM officials local offices 4

DWAF Nelspruit 6

ICMA officials 1

MLM officials 3

WSP staff 2

Experts 1

Table 1: Respondents BHNR/ basic water services component

For the ER component of the research 27 semitsted and open interviews with
key stakeholders and water users selected from DWAEMA, KNP, WUAs, IBs,
commercial and emerging farmers, MLM, tribal autties, forestry companies, industry and
other stakeholders and experts have been conduCtedaverage these semi structured
interviews took 2 hours to conduct. Most responsieib¢longed to several groups or
respondent categories. For example, most interndelBeboard members are also farmers.
This can be seen in Table 2. The respondents dBiH¢R and basic water services part of
the research are included in the table since thesevalso shortly interviewed about their
knowledge and attitude concerning the ER.

Additionally to the field and literature researthio Crocodile Catchment Forum
meetings were visited and the author participatettié Knowledge Generation for the Water
Sector: Young Professionals Workshop of AWIRU. Hu¢hor also joined a two day Kruger
Rivers Monitoring Workshop in KNP and a Verificatiand Validation meeting for water
users of DWAF. Participation in the Mental Moddtsr (Management of Water Resources in
the Crocodile Catchment) Workshop of the Assocmfiar Water and Rural Development
(AWARD) and KNP was also part of the research pgec®uring the final days in South
Africa the preliminary research findings were presd to the regional office of DWAF in

23



Nelspruit and other stakehold&ts This occasion enabled discussion amongst differen
stakeholders and the researcher and was an oppyptiuget feedback on the research.

Respondent Number of
(category) respondents

ICMA 2
DWAF Nelspruit 4
Emerging farmers 2 + group (6)
Experts 4
Farmers 0
IB board members D
Industry

KNP/environment

Nsikazi inhabitants

WUA
Table 2: Respondents ER component

2
jl
Municipalities 2
54
2

Respondent sampling

Respondents in the southern Nsikazi area were nalydselected for an interview.
First the settlement (township/trust) was explomad observational information was
collected to get an overview of the site. Then setnuctured interviews with people
encountered in the area were conducted. Everyooeuatered could be a respondent, the
interviews were not limited to a certain group @ople (e.g. women because they are the
main water fetchers) because all of these “categbrhave different contributions in
supplying information. The head of a household miwgwve different ideas and experiences
with water services than the water fetcher of thesehold. Therefore both of them are useful
for the research.

Besides random sampling snowball sampling was asedsampling method. When a
respondent comes up with persons that are integestir the research these people were
consulted. In the ER component of the research dradivsampling was the only sampling
method used.

Initially resource mapping (Participatory Rural Apjsal) with respondents was used
to get an understanding of land ownership and actesvater sources. Later on in the
research process this method was not used anynmare i is very time consuming and
better maps were obtained indicating the relevaotimation more precisely.

2.5.2 Data collection and storage

All information useful for the research was writtdawn in a field notebook. Also
field notes from interviews and observation weraenm a field notebook. Directly after an
interview the notes were written out on paper aterlon the notes were typed out and stored
digitally. Because every interview is different gesially in the case of semi structured
interviews) it is not always possible to store fimnelings in a standard format (which would
be helpful for the analysis). This is a characterisf qualitative research.

Besides the field notebook, a logbook was usedvfding down the daily activities.
Reflection on the progress, research methodologyndwork and other aspects was also
included in the logbook as well as in the fieldebmok (reflection on interviews etcetera).

3 The group of 10 attendants consisted of the cinigineer WRM DWAF Nelspruit and other DWAF officials
the Manager of Aquatic Biodiversity and ConservatidNP and chairman of the Crocodile Catchment Ferum
IB members, irrigation farmers, industry (Tsb Sugam)l a consultant.
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2.5.3 Limitations of the research

During the field research phase it was often cliffi to obtain information. Often
informants did not know where to get certain infation, although they are familiar with the
topic themselves. There is a lack of integrationimdbrmation between the DWAF head
office in Pretoria and the regional office in Nelsip This lack in integration of information
is also apparent between the ICMA, local governmB®WAF Nelspruit and consultants
executing work for these institutions. Besides thiermation of the Nsikazi area is often
outdated.

It was regularly difficult to make appointmentstiivgovernment officials and other
key stakeholders. It was especially difficult tgpamt with officials of the Resource Directed
Measures (RDM) directorate (responsible for theelRes determinations) of DWAF head
office in Pretoria. In the end no one from the cliogate could be interviewed.

Information is often contradictory. It was reglardifficult to obtain factual
information. This is especially difficult with qutdtive research on politically loaded topics.
Triangulation of data and sources was necessarysdmetimes confusing since different
perceptions upon reality exist.

Another difficulty during the research was the dhder translation. For the field
research in southern Nsikazi translation was neetled translator did a good job however
he did not show up for several appointments. Aligve translation was to be found or
appointments had to be cancelled.

A final difficulty during the research processS$outh Africa has to do with safety.
The field research concerning basic water servam®ery in southern Nsikazi was not
conducted in the townships in the south of soutiMdsikazi. It was recommended not to do
so because of safety reasons and also the translatonot willing to join these activities.
Three incidences of crime have frustrated the rebgarocess to some extent.
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Chapter 3: The Ecological Reserve and Water Control in
the Crocodile sub-catchment

Chapter 3 describes the ER determination and imgi¢sion process in the
Crocodile sub-catchment and the obstacles foretsrchination and implementation. At first
the research area, the Crocodile sub-catchmenissribed and after this the complex ER
determination process is discussed. Hardly anyektaker participation took place in the
determination process and there is no final ERrdetation for the Crocodile River or its
tributaries. Then transitional water allocations described. Water users and stakeholders’
perceptions concerning the (size of the) ER areenoftontested and are discussed
subsequently. The lack of water control and flogutation by DWAF Nelspruit and other
water management institutions and the influencetlom implementation of the ER is
described next. Then the role of water rights awhl complexity on water control and the
process of water (re)-allocation to the ER is dssedl. Finally conclusions are drawn.

3.1 The Crocodile sub-catchment

The Crocodile sub-catchment (see Annex 4 and Figuoe the Crocodile River and
the main tributaries) is the most important sulztoatent of the Inkomati catchment from an
economic point of view; most economic activities &cated within this sub-catchment and
it has the strongest potential for economic growthe Crocodile sub-catchment comprises
1.2% of the total area of South Africa and supporte of South Africa’s largest and most
important irrigation areas. Problems related toewat the Inkomati Catchment are largest in
the Crocodile sub-catchmef@WAF 2004a; DWAF 2005; Deksissa et al. date unkmpw

The Crocodile River has a total length of about B20and drains a catchment area of
about 10 440 km?, before it joins the Komati Riesd flows into Mozambique. The mean
annual precipitation is 880 mm, with 80% of allnfail received as convective thunderstorms
during the warm summer months of November and Apdksissa et al. date unknown).
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Figure 4: The Crocodile River and main tributari€&(urce DWAF 2007)
The source of the Crocodile River is in the Venwalei Nature Reserve and at
Komatipoort the river enters Mozambique. At its meuthe altitude of the sub-catchment is

2000 meters above mean sea level and near Komédtifha altitude is 100 meters. The
annual precipitation decreases from west to east) 1200 mm in the Drakensberg range to
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400 mm in the Lowveld. About 80% of all rainfall ieceived as thunderstorms during the
summer months between November and April. The Glitedriver Catchment consists of
four tertiary catchments that can be divided i foub-regions, the Elands, Upper Crocodile,
Kaap, Middle and Lower Crocodile. The major trilbytaf the Crocodile River is the Elands
River, which is the lifeline of the Crocodile RiveFhe Crocodile River changes through its
length from a wetland area through rapid mountdieasns and finally to a wide slow
flowing river in the lowveld (DWAF 2004A; Godfrey0P2; Deksissa et al. date unknown).

The sub-catchment has only one major dam, the KWdama, in the upper part of the
sub-catchment and is therefore not well developaah &a water resources point of view. Next
to the Kwena dam there are several smaller dantseirmiddle part of the sub-catchment
(DWAF 2004A).

3.1.1 Economy

The main part of the Crocodile sub-catchment Ireshie Lowveld. This area has a
sub-tropical climate suitable for the cultivatiof foost- sensitive crops, sub-tropical and
tropical fruit. Sugar cane is grown as an irrigateap in the lower Crocodile. There are two
large sugar mills (the Malelane and Komati sugalsniin Komatipoort)) in the sub-
catchment. In the higher mountainous areas forestkgs place. Pine and eucalyptus
plantations supply the wood, pulp and paper iniestiOne of South Africa’s largest paper
mills is located in the Crocodile sub-catchment PRANgodwana). In and around Nelspruit
there are a lot of manufacturing activities andustdal development is increasing fast.
Development opportunities have been identifiedeesly in steel, chemicals, food, wood
products, paper and pulp. The Kruger Mpumalangermational Airport next to Nelspruit
has recently been constructed resulting in betteess to international markets and tourism
(DWAF 2004a). The Kruger National Park (also in t®dfants and Levhuvhu/Letaba
catchments) is an important feature of the Inkoroatchment as it draws traffic through the
area from Gauteng. This forms the largest partheftourism industry together with areas
around Sabie, Graskop, Pilgrim's Rest and the BRiger Canyon (DWAF 2003lBornman
2006).

3.1.2 Water users

Irrigation and forestry are the major water usarghe Crocodile sub-catchment. It is
estimated that 42,300 hectares are under irrigadioth around 1,777.50 km2 (1,777,500
hectares) are covered with exotic forests (mainlyaé/ptus and pine trees). The main crops
in the area are sugarcane, citrus (orange, lem@peguit, citrus is becoming less often
cultivated because of the occurrence of diseas@aria and macadamia nuts. Tobacco used
to be a widespread cultivated crop in the area,ewvew since world market prices have
declined many farmers started cultivating otherpsroLeaches and avocados are also
cultivated in the Crocodile sub-catchment. The doxeis rainfed and is located in the
Transvaal Drakensberg mountains where rainfall igh hand sufficient for pine and
Eucalyptus trees. These exotic afforested areasauks of the available precipitation.
Besides this there is a large demand for wateefioerging farmers in the region but as there
is no allocable water available they often do net geceive water. However, this most
probably will change in the future (DWAF 2004A; Bonan 2006).

Almost all irrigation takes place at commercialnfig; there are not many emerging
farmers in the Crocodile sub-catchment. Amongstrgimg farmers sugarcane is a popular
crop because it is easy to cultivate and therestscang demand from the market for the crop.
Industrial water use is limited in the sub-catchtramd consists mainly of the Sappi paper
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mill at Ngodwana and the sugar mills at Maleland Komatipoort. There are also several
small mines in the area (mainly gold mining) buéythuse relatively little water. Before
flowing into Mozambique the Crocodile river flowsrough the Kruger National Park which
is an important stakeholder since it needs a centanimum flow in its rivers for ecological
and tourism purposes. As the Crocodile sub-catchmen positioned upstream of
Mozambique it has to be managed according to iatenmal agreements and operating rules
need to be developed for the implementation of ERe Finally, domestic and municipal
water users are important to mention. Water usdhlege sectors is relatively small but
increasing. Many poor domestic water users usefipdrdomestic water for small scale
irrigation on the homestead since they do not leeess to other sources of water. This will
be discussed more elaborately in Chapter 4 (DWAF2) DWAF 2005).

3.1.3 Water availability

The gross surface water resources in the CrocBiMer sub-catchment are estimated
to be 364 million m3/year. This water comes mosthyn run-of-river flows but is increased
by the Kwena Dam that adds to the run-of-river i@asions during periods of low flow. A
few small dams contribute considerably to thisdidlhe ER will reduce the gross yield by
an estimated 105 million m3/year (DWAF 2004a). Tdstimates for the ER are however
debatable and actually up to now it is not knoww mouch water will be needed for the ER.
The gross yield is reduced by another 57 milliodyed@r by invasive alien plants. So, the
surface water in the Crocodile system that is atl is 252 million m3/year (at a 1:50 year
assurance) (DWAF 2004a).

Because of the large water usage from the irrigaiector there are considerable
return flows in the Crocodile sub-catchment. Otlhemge return flows come from the
industrial sector (Ngodwana paper mill and Malelangar mill) giving back an estimated 10
million m3/year to the system. The total returnifls estimated to be 42 million m3/year (at a
1:50 year assurance) (DWAF 2004a).

As in the whole Inkomati Catchment the groundwaise in the Crocodile sub-
catchment is very limited and estimated to be aBauillion m3/year. The middle reaches of
the catchment have a densely formed dolomitic ggoénd do not have large water storage
capacities.

3.1.4 Water requirements and availability

Water requirements in the Crocodile sub-catchmiaady exceed the availability of
water seriously; the sub-catchment is considereetdighly stressed. The water deficit is
149 million cubic meters annually (in 2003, see |&&8). Particularly water for irrigation is
restricted because of the deficit. The water-se@situation in the Crocodile sub-catchment
is especially serious because this area has a partgatial for economic growth resulting in
increased water demands. The implementation oERewill increase the already existing
deficits. There is also a growing demand for wdbteremerging farmers, but there is no
allocable water available. Efforts to remove invasalien plants that border water bodies in
the sub-catchment diminish the water shortageyp@¥WAF's Working for Water Program)
(DWAF 2004A).

Table 3shows the water requirements and available watehenCrocodile sub-
catchment (at 1:50 year assurance) for the yeaB.206xt to irrigation, forestry is a large
water user in the Crocodile sub-catchment, witheatimated area of 1 775 krahd a
reduction in runoff fead: water usagedf 208 million m3/year, making the sub-catchment to
be one of the most densely forested catchmentherncountry. The water needed for the
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Ngodwana paper mill is supplied from the NgodwaraanDwhile the water requirements of
the Malelane sugar mill are abstracted from thecQadde River. Urban water requirements in
the sub-catchment are also mostly directly abstchétom the Crocodile River (DWAF
2004a).

Available Water Local yield 252
Transfer in 12
Total 264

Water requirements |Local requirements 364
Transfers Out 0
International 49
requirement¥’
Total 413

Balance -149

Table 3: Water requirements and available water in Crdeaglib-catchment for the year 2003 (million
ms3/annum) $ource DWAF 2004A).

3.1.5 International obligations and water transfers

The Republic of Mozambique and the Republic of BaAfrica and the Kingdom of
Swaziland have signed an agreement for co-operatiothe Protection and Sustainable
Utilisation of the Water Resources of the Inkoraaid Maputo water courses; the Interim
IncoMaputo Water Use Agreement. This agreementlgeitstions on water use in each of
the basin states, target flows to be maintainesligtain the riverine ecology and sets water
quality standards. The Crocodile River must conteb45% of the requirements of
Mozambique at the border at Komatipoort (Ressancci@an Mozambique) while the
Komati River must contribute 55% (see Table 4) (DW2004a).

; 3
River Contribution (million m /annum) | Tota
: 3
RSA Swaziland million m /fannum | Percentage
Crocodile 49 - 49 45%
Komati 42 18 60 55%
Total 91 18 109 100%

Table 4: International obligations for Mozambique for Crogedind Komati Rivers§ource DWAF 2004 a)

The requirement for Mozambique in terms of theedimd IncoMaputo Water Use
Agreement is the only transfer out of the Crocodil-catchment (49 million m3/year at a
1:50 year equivalent assurance). The minimum flbwhe Crocodile River allowed to enter
Mozambique is 1,2 cubic meters per second. Duhiegaet season flows from the Crocodile
River into Mozambique are usually larger. The mummwater quantity that must flow into
Mozambique annually is 49 million m3/year (DWAF 2@&). There are two transfers into the
Crocodile sub-catchment; the Kaap River (tributaiyhe Crocodile River, see Annex 4 for
location Kaap tributary) receives water from themati River (Komati sub-catchment) to
supply the town of Barberton. The other water ti@anis for irrigation in the middle reaches
of the Kaap River. The increase of these trangfershe available water resources in the
Crocodile sub-catchment is estimated to be 12anilin3/year (DWAF 2004a).

3 3
4 The total requirement for the Inkomati WMA is 109lion m /annum, 49 million mannum must be
supplied from the Crocodile River catchment.
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3.1.6 Water quality

According to DWAF’s Internal Strategic Framework the Inkomati WMA (DWAF
2004a) the water quality in the Crocodile sub-cateht is usually good although a decline in
the water quality in the lower Kaap River (ofteginievels of arsenic) and lower Crocodile
River is observed. This has to do with return fldvesn upstream users including irrigation,
urban areas and old gold mining activities.

At the Crocodile Catchment Forums on tfedd February 2007 and the 2bf May
2007 a number of water quality issues were repoltadhs reported that there are high levels
of Fe and Mn in the Crocodile River. Also organiollpgtion was reported around the
Kanyamazane (township) area of the Crocodile Rivgether with storm water infiltration in
the sewerage system. A technical committee has éstablished by the Forum that checks
the water quality in the Crocodile system. The catt@a found that there are too high
concentrations of E. Coli in the Crocodile sub-batents’ rivers so sewage treatment is
insufficient. Also concentrations of Ammonia, Niggn and Phosphate are higher than the
standards.

Next to this, there are potential water quality pemns caused by the SAPPI
Ngodwana paper mill. Effluent from the paper miishbeen disposed of through irrigation
for a number of years but as the soil has becoreatad with salts these leach out into the
Crocodile River system. It is important to maintan acceptable quality of water in the
Crocodile sub-catchment as it is a requirement h&f Interim IncoMaputo Water Use
Agreement’ (DWAF 2004a).

3.2 The ER Determination Process

The 1998 NWA is an ambitious new act. The act pilees many changes (e.qg.
decentralisation of water management, water allmcaeform etcetera) and not everything
can be dealt with in the same time. Many processesbehind schedule. WUAs were
supposed to be established in 2002 but at the moamdy one WUA is operational in the
Crocodile sub-catchment. The ICMA can still noffifuvater management tasks because it
lacks the technical skills. In the mean time DWAS- husy with the Verification and
Validation of current water use to determine thisteng legal water use. The Reserve is one
of the many components of the NWA. In the follogiisections the ER determination and
implementation process and the obstacles for tipeeimentation of the ER are presented.

Before the ER can be implemented the ER should é&ermiined. The RDM
Directorate of DWAF head office in Pretoria is respible for the determination of the ER.
The implementation of the ER is to be done by tlegi&al Offices of DWAF. There are
different levels of confidencef ER determinations. There are Rapid PreliminaR (Eow
confidence; exploratory research) determinatiomglaoted by desktop studies, more detailed
Preliminary ER determinations and comprehensivedéirminations. Comprehensive ER
determinations will provide the basis for a fin& Betermination.

The Reserve determination process is complex, tooesuming and capacity
demanding. The process consists of 3 steps; dtzdh of a water body, quantification of
scenarios and the study of the implications. Indlassification phase the present ecological
state of the river has to be classified on a soal-F (from natural to critically modified).
For example, when a river is classified as a st@tuser, there are 3 options; the river stays a
C classification river, or the ecological staténmproved or decreased (B or D category). The
decision made of the desired state of the riveal®ed the management objective. The second
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step is then to determine what flow rate is neefdedhis management objective and the
other scenarios, the so-called quantification ef sbenarios. At first this was thought to be
fixed, however recently scenarios are includethenReserve determinations. For example at
present the necessary flows for the B, C and Dsifleations are determined. The scenarios
are also included in a socio-economic accountingrimarinally, the implications of the
desired state for ecology and the socio-economistadied. After determining the Reserve
for different scenarios and classifications decisibave to be made and stakeholders should
participate in this process. Stakeholders in trek leave to find agreement and decide on the
desired ecological state of the rivers and theltiegutER determinatioff.

In South Africa, the maximum length of hydrologicatords is 70 years; usually 20
to 30 years of reasonable flow measurements aceded. According to the chief engineer of
WRM DWAF Nelspruit the flow figures are not yet Wahderstood. Therefore the accuracy
of the data used for ER determinations can be munest. There are uncertainties about the
assurance of supply and many assumptions haveriate in the ER determination process.
After the ER determination the next step is to enpént the ER. Almost all DWAF policies
and procedures to date cover ER determination rdsthbere is little or no literature and
guidelines on the implementation of the ER.

3.2.1 Stakeholders are not informed

Most water users and stakeholders know about #@seiiRe to be implemented in the
future. However, no one seems to know what is haipgeat the moment. Stakeholders are
not involved in the ER determination process amuehs no communication from the RDM
office about current activities. Even the officialsthe regional office of DWAF in Nelspruit
do not know what is going on. The ICMA did not reeea copy of the Elands ER
determination report and also KOBWA were never informed that the Komati
comprehensive ER has been determifiebhe chief engineer of WRM at DWAF Nelspruit
only found out that the Elands ER is signed off dsking for it several times. At the
Crocodile Catchment Forum on th8 6f February 2007 the Deputy Director for the RDM
Directorate of DWAF head office stated that thenfla River Reserve would be signed off
the week after. According to her the comprehen&eserve on the Crocodile River would
start at the end of March 2007. She added thatvdhgive the forum regular updates on the
progress. At the Crocodile Catchment Forum on tiiéd May 2007 no one of the RDM
office was present and no updates were given.

During the research it was very difficult to getldh of people at the RDM office.
After many attempts an interview with the Deputyeaior on the 20 of April in Pretoria
was arranged, but at arrival the Deputy Directos wat available without notice. Also after
the appointment no response was received. Afterynotimer attempts the Deputy Director
was contacted weeks after the appointment and pblgsed and asked when the next
Crocodile Catchment Forum would be. She was infdrthat she missed the forum meeting
because it was held the week before. Every attemmtontact the Director and Deputy
Director of the RDM office appears to be unsucadssfid promises are not kept. In short, it
is very difficult to obtain information about cumte developments with the Reserve
determination from the RDM office and no one seémsnow what is going on. This has to
do with a serious capacity problem within the dapant both at national as regional level.

18 From interview Komati ER determination project mgesa

" According to the chairman of the technical comesitof the ICMA. This could not be confirmed by RBM
office of DWAF since it was not possible to conttiet responsible persons at the office.

18 According to Komati ER determination programme nggma
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But also political conflicts are an cause for thelags in the determination and
implementation of the Reserve. According to theenviewed project leader of the
comprehensive Reserve determination on the Elander Rand several interviewed IB
members, the RDM office is afraid of making deaimsiaconcerning ER determinations and
communicating about the ER to farmers and otheemizgers. Water re-allocations necessary
for the implementation for the ER will possibly leawegative effects on the water allocations
to these water users. The RDM office is afraid afficts and even violence generated by
affected water users and therefore the RDM offisereluctant to accelerate the ER
determination and implementation procéss

3.2.2 Difficulties with participation

According to the NWA the broad public (all stak&ters) should be incorporated in
the Reserve determination process. According tgtbgramme manager of the Komati ER
determination this is where problems start. Theeaeshers and consultants with relevant
educational background and experience often hdfieuliy to understand the Reserve since
it is a complex scientific exercise. Therefore gtaspecially difficult for stakeholders to
understand and to make decisions about somethimigighnot always understood. In the
Olifants River Reserve determination process stalklen meetings were held. The problem
was that it were not the same people coming taitfierent meetings. The first meeting was
a general introduction; the second meeting was nmdepth etcetera, till the fifth meeting.
As it were not the same people that participatethenmeetings, the meetings stayed very
general since at every meeting the basics had &xplained. At the fifth meeting it was still
about the basics. In this case involving the puthiichot work.

It is unrealistic to assume that all stakeholdensleustand or are interested in
participation. In fact only key stakeholders (DWARd other government departments’ staff,
IBs and the irrigation sector) were involved in timeetings in the Olifants River Reserve
meetings and no emerging farmers or other HDIso Alsthe Komati Reserve determination
process only key stakeholders were involved inpiteeess. The key stakeholders were only
informed in this process but they were not consulter making decisions. In the
management objective decisions only officials frdbWAF Nelspruit and KOBWA
participated. In the Komati ER determination psscé appeared that stakeholders were not
always willing to participaf®.

Means and information are needed for stakeholdeticgmtion. During two
Crocodile Catchment Forum meetings on tfeo®February 2007 and the 2bf May 2007
only one emerging farmer visited the latter meetiAgcording to this chairman of an
emerging farmer association he is usually not mfedt about the meetings and he does not
have the means for transportation to these meetiighis occasion the respondent was able
to get transportation by the chief engineer WRNDWAF Nelspruit and the authdr

According to several water users DWAF is not usedatparticipatory approach.
Traditionally DWAF is a centralised institution anded to work with a top down approach.
According to several senior officials of DWAF Nelgjt stakeholder participation is not the
responsibility of DWAF; this is the responsibiliby the (I)CMA.

In short it can be questioned whether the envisidhead) participation takes place.
On the one hand it is not realistic to assume dliatakeholders are willing to participate or

¥ From interviews project leader of the comprehem$teserve determination on the Elands River, IB
members.

2 From interview project manager Komati ER deterrioma

L From interview chairman emerging farmer assoamatarticipation in Crocodile Catchment Forums.
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have the knowledge for proper participation in ghiscess. On the other hand stakeholders
should be informed and consulted to enable stakehglarticipation.

ER not implemented or determined

The (comprehensive) ER is only determined forElends tributary of the Crocodile
River (in 2005) and is just signed off at the Resewirected Measures (RDM) directorate
of DWAF head office June 2007. The comprehensiveeR@& determination process/study
on the Crocodile River is said to have startedhatend of March 2067, however this could
not be confirmed. The water users and other std#tef®in and outside the research area do
not know what is going on with the ER. This is athe case for the officials of DWAF
Nelspruit and the ICMA. The RDM Directorate of DWA¥ead office is not communicating
its progress or delays in the determination ofERe

The comprehensive Elands ER determination is digyfé at DWAF head office.
However, this is not a final Reserve determinatiBy.scientific studies different Reserves
are determined for different ecological categorfeprocess of stakeholder participation will
take place and then decisions can be made in éodbalance interests between society,
economy and ecology.

The Resen/@ determination was financed by South African Papet Pulp Industry
(SAPPI), the largest industry in the Crocodile sabchment, because the company wanted to
secure their allocation of water by obtaining aevaise license. DWAF was going to cut the
water use permit of SAPPI. The company still did rezeive a water use license but is using
the water according to the old allocation.

Transitional water allocations; existing lawful ugeriparian rights

As the Reserve is not finally determined or implated at present existing lawful use
of water under the 1956 Act is identified as lawfuitigated agriculture (almost entirely
white commercial farmers) receives the same aliocats before the 1998 NWA. The KNP
is entitled to receive river flow according to lmeam Flow Requirements (IFR). IFRs are
regarded as the preliminary “Reserve” accordinght requirements of the NWA until the
ER has been determined by appropriate scientifithoas. Although all the rivers flowing
into the KNP have IFRs determined by DWAF the IFER$he KNP Rivers are not met for
greater part of each year (more in chapter 3 itieevater control). KNP has considered
going to court because of this, but eventually @swlecided not to do so because of the
chance of losing the case because the IFR deteironsawould be considered outdated
(1997-19983*

22 According to Deputy Director RDM DWAF head office.

% Reserve and ER are used interchangeably in thigtréphe Reserve includes the BHNR. When the ER is
determined the BHNR is added to this. The BHNRssuaed to be determined easily because it is ryuftgp

25 litres (per day) times the amount of people ineaain area. Also from a water resource managemen
perspective the BHNR is perceived not to be cormpiaece water quantities take a very small shathetotal
water use in the system. Therefore the determinaifothe ER is the core activity when determining the
Reserve and therefore the terms are used intereabhgin here

# From interview with Manager of Aquatic BiodivessiConservation KNP and chairman Crocodile Catchment
Forum; Gyedu-Ababio 2006.
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3.3 Stakeholders’ Perceptions

ER generally accepted, but should be realistic

In general the respondents (water users and sillerk) are of the opinion that the
ER is important and should be implemented. It ogaised that it is important to keep the
rivers alive since aquatic and riparian live canbetrestored easily. It is commonly agreed
upon that water should always be flowing in the dodble River, also during extreme
drought. Water use should be restricted when $hi@ing to happen.

However, besides this common acknowledgement theepgons of the size of the
ER are different amongst the different stakeholdbtany interviewed water users do not
know a lot about the ER and do not know what igentlty happening with the ER. Because
of this many water users are suspicious towards BWA

Environment

Respondents representing nature conservation @idgests are of the opinion that
the Reserve is the only right to water (as is dtatethe NWA) and they want more water
according to natural flow regimes. The Reserve rdatetion is delayed and it is not
implemented. The consequences of this delay fologgoare too much according to the
Manager of Aquatic Biodiversity Conservation KNP dagchairman of the Crocodile
Catchment Forum. While the Reserve and NWA date ft898, in the mean time the rivers
draining through the KNP have deteriorated over plast years and water quality and
biodiversity are declining.

An environmental scientist is of the opinion thHa¢ ER is much too complicated. It is
important that the rivers should never stop flowitigs has a very large impact on ecology
and is currently not met. During many years of aese about ER determinations, rivers
regularly stop flowing during the dry season havétigng degrading effects on natural live
and biodiversity in the rivers. According to thespendent no rocket science, but simple and
practical action is needed for ecology and soci€fyie Reserve determination is a fat
academic exercise which lost touch with realitiflowing water is needed for many species
and these species will die when there is one ddiiowi flow. The Reserve should be
practical. It would make a large difference forduersity if a minimum flow was kept in the
river always.

Irrigated agriculture and industry

Irrigated agriculture and industry generally afethe opinion that a minimum flow
requirement is sufficient for the ER. Accordingtte interviewed respondents from these
sectors, the International Obligations with Mozaguia should be the ER. According to the
majority of the interviewed commercial farmers dBdmembers the 1,2 cubic meters per
second that must remain in the Crocodile Rivemigugh for a minimum flow for ecology;
only at the far end of the river this is the flowthe river, upstream the flow is more since it
is not yet abstracted by water users (mainly itegdasugarcane farmers). When more water
than 1,2 m3/s has to remain in the river for the BBter will have to be taken away from
agriculture or industry which is unacceptable adogy to the respondents. According to the
respondents compensation is needed’then

Amongst others, the Crocodile River Main Irrigati@oard (CRMIB) is not well
informed about ER determination activities and thaye never received a study report about

% From interviews farmers, 1B members and resporsdiedustrial sector.
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ER determinations (e.g. Elands ER determinatforijherefore they do not know what the
conclusions and outcomes are and they are disitustivards DWAF. When the ER is
determined and the requirements are unacceptabbedicg to the IB, the CRMIB will go to
court and will get its own scientists who will detene the ER. The majority of the
respondents from the agriculture and industry setiiok it is not fair that the (minimum)
flow needed for the Reserve will never be restdcét drought. During droughts the ER
should also be adapted. According to an intervieemdronmental manager in the forestry
and paper industry and the chairman of the ElandserRCatchment WUA (ERCWUA) the
ER is a good principle and water use efficienciesutd be increased in order to enable the
Reserve to be implemented.

According to several interviewed respondents friti@ industrial and agricultural
sector the Reserve should be realistic and shatldhave a negative influence on economy
and society. For example, when water is cut for $sigar (sugar production industry) the
first area that will suffer is jobs according teetHirector of TSb Sugar RSA and chairman
CRMIB. Tsb Sugar is responsible for 30-40% of ergpient in the Nkomazi municipality. If
that changes, consequences are large for the egonlomthe Nkomazi municipality
(Crocodile and Komati sub-catchment) 40% of SoufthicA’s bananas are produced and 25-
30% of the country’s grapefruits. Cutting back wdtas a direct impact on the economy. At
droughts it is already seen that jobs are’{ost

Southern Nsikazi inhabitants and emerging farmers

In general the respondents representing the soutigikazi inhabitants have never
heard of the ER and do not know anything abowfier explaining the principles of the ER
almost everyone is of the opinion that the ERg®ad thing and that nature should be helped
in its survival since nature fulfils many functiofws the people. One respondent believes that
the ER is a bad thing. As water is scarce wateulghat first be allocated to drink water (as it
is) and water for agriculture should not be cutause less food will be produced and the
people will get less food.

The chairman of a southern Nsikazi emerging Fasmesociatioff is of the opinion
that the government should first focus on land mefand then there automatically will be
water reform. Only after these urgent topics thedBBuld be considered. The priorities set
by the government are not right. The ER will be bardthe economy and also bad for black
people working on (white) farms. The members of ¢émeerging farmers association and
another emerging farmer believe it is a good thikeep water in the rivers for nature.

Municipality

According to a senior official of the Civil Engieeng Department of MLM water for
domestic purposes is of first priority. Also water domestic use after the BHNR should be
prioritised above the ER. Local government is thainmstakeholder because local
government provides water to the pedpI®LM’s Head of Civil Engineering mentions that
MLM is already using more water than allocated #redgrowth is 5% per year. MLM needs
more water but this will become more difficult whre ER is implemented. This increasing
need is communicated to the WRM directorate of DWhéispruit, however there was no
response.

% According to the interviewed chairman of CRMIB.

2" From interview director of TSb Sugar RSA and amain CRMIB.
2 The respondent was involved in the ICMA establistinpeocess.
2 From interview senior official Civil Engineering partment MLM.
%9 From interview Head of Civil Engineering MLM.
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Demand for dams

According to many interviewed water users and edtalders (even the aquatic
biodiversity conservation manager of KNP) damsraeded in the Crocodile River system.
Industry and agriculture are of the opinion thaewhnore water is needed for the ER, more
water storage capacity is to be created by danwdefater is taken away from them. There
is a lot of pressure by all water users for new slaan DWAF head office. EXxisting
development should be sustained so water shouldo@atemoved from water users that
contribute to the economy, but more water storagacity should be developgd

1998’s NWA is a good act, but not realistic

The majority of the interviewed water users in @m@codile sub-catchment think
that the “new” NWA is an improvement compared te tid Act. However, the majorit
also thinks that the act is unrealistic. The arobgiact requires serious resources wthjich
are not available. Besides this there are somel@ntamponents that have to be adjusted
(e.g. the membership of a WUA should be obligagdril

Some water users mentioned that the NWA is a firstld act which is no
applicable in a third world country. The ER woulel tho ambitious as well and cannot pe
properly implemented in the country because ofcgcaesources (capacity and expertise
within DWAF/ICMA and other institutions) in generadnd scarce water resources|in
particular.

Box 3: Stakeholders’ perceptions of the NWA

3.3.1 The Reserve is contested

In the previous section the opinions of the différeater users and stakeholders were
presented. According to the majority of the intewwed respondents it is important to find a
balance between economy and ecology. Because 8adearce in the research area and its
functions are essential for life, health and welfavater allocations become a contested
terrain and therefore a political issue. It remajosstionable when economy and ecology are
in balance; this cannot be defined scientificallinze economic implications should also be
considered otherwise the Reserve cannot be vidliies is needed in a water scarce
catchment. Because of different perceptions amahegstifferent stakeholders there will be
dispute; KNP will always want more water for thesBere than agriculture and industry.
This will have to be solved with consultation oetktakeholders in a public participation
process. In the end all stakeholders have to agree the E.

However, because of a lack in communication from ARMhe water users and
stakeholders do not know what is happening behied backs and the future consultation
process will be difficult. Several stakeholders alistrustful and will therefore be non
cooperative in the Reserve determination and imeigation processhe majority of the
interviewed respondents from the agricultural andustrial sector do not trust the ER
determination process and environmentalists in @énéccording to some interviewed
respondents environmentalists have a strong commparfefanatics and environmentalists
have developed a way of operating. They aim ailgitdr because they are scared not to get
anything (as if it is a bargaining gamé&yhey come up fighting before the fight has even
started”, according to an interviewed IB member. On the otteard interviewed respondents
from the environmental sector have distrust inagecultural and industrial sectors.

3L From interviews water users and stakeholders.
%2 From interviews project manager Komati ER detertioma IB members, farmers, industry and aquatic
biodiversity manager KNP.
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According to the NWA water users and stakehold&isulsl participate in the ER
determination process and a balance should be fbatwdeen ecology and economy. When
stakeholders believe that outcomes are unfair ¢aeygo to high court. This can also be done
when they are not consultédIt is somehow possible to balance economy and ggolo
because there are good figures of agriculturalesnashomical activities. Consensus should be
found between ecology and economy. The determmaifahe ER process should be very
carefully managed to make sure that it is handt@dectly and that agreement can be found
in the end. DWAF must ensure that this procesast@kaceln the end the Reserve should be
acceptable to everybody.

3.4 Water Control

At first the new water institutionsill be described in this section about water cointr
This is followed by discussing water rights andalegomplexity and the effect on water
control. Then the (lack in) change in the water taansituation in the Crocodile sub-
catchment is discussed, which is followed by désegi the water control of the actual water
managers of the Crocodile River and its tributaribe IBs. After this the lack of water
control and flow regulation by DWAF Nelspruit issdussed, followed by a conclusion.

3.4.1 The new (water) institutions

In the future the Inkomati CMA (ICMA) will be the @st important institution in
relation to water management in the Inkomati CatmmThe Inkomati CMA was officially
launched by the Minister Ronnie Kasrils on 30 Mag€i94 in Nelspruit. The ICMA is the
first operational CMA in South Africa. Although tH€MA is established currently, the
ICMA is in a transitional phase since it cannot fggfil its water resource management tasks
due to a lack in technical expertise within theitogon.

The regional office of DWAF in Nelspruit is stilesponsible for many activities that
the ICMA in the future will be responsible for. &te moment the ICMA is responsible for
community participation in water resource managenféfRM) and the cooperation with
other government institutions. However, the aciW&M is still done by DWAF’s regional
office since the ICMA lacks technical capacity tdfif these tasks. In the near futditehe
staff of the regional office of DWAF will (partle handed over to the ICMA and the CMA
will become the implementer of WRM. Some senioictdfs will stay at DWAF's regional
office in Nelspruit as DWAF will continue to be thegulator. When the ICMA will be fully
operational is not clear and different dates aratimeed by the involved parties. In June
2007 a Water Allocation Manager was recruited figr CMA, but a Water Resource planner
and other technical staff are still to be found angployed®.

DWAF’s Mpumalanga regional office in Nelspruit inder staffed and therefore it is
difficult to fulfil its tasks. According to the céi engineer WRM of DWAF Nelspruit only
22% of the vacancies are filled at DWAF’s Mpumalamggional office in Nelspruit and it is
difficult to attract skilled and experienced staft the moment, on average a DWAF
employee stays less than 1 year within the Depatirbefore leaving for another —often

33 From interview NWA lawyer, IB member, notary amdrher.

341t is not known when this will really happen as tBBIA establishment is delayed for several timesfidst

the CMA would be established at October/Novembed62(However, labour unions delayed the process
because they want to have full information abouatithe consequences are for the staff (from int@rwvith
senior official DWAF Nelspruit).

% From interview with chief executive officer ICMAd chief engineer WRM DWAF Nelspruit.
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private sector- job because of better career oppibits. Because of this there is a huge brain
drain and this is a serious problem for DWAF aslaslthe ICMA. As the ICMA will take
over the WRM staff of DWAF’'s Mpumalanga regionalicé in Nelspruit there will be a lack
in capacity in the ICMA as well.

While there are 9 DWAF regional offices, there ok 19 CMA'’s resulting in an
increased shortage of (skilled) staff. Within thBI&s the wage will vary according to the
CMA'’s size. The larger the CMA, the higher the wag# be. Because of this the smaller
CMAs will have a disadvantage. Because the ICMAhis first operational CMA it will
attract the WRM staff of the regional DWAF officefbre the Olifants CMA can. However,
double capacity should be needed. And as the @if&MA will be categorised as a large
CMA while the ICMA is medium sized, the wages wik higher at the Olifants CMA
resulting in a future staff drain from the ICMA.

The transition of IBs to WUAs

In the Inkomati there are 26 IBs. In the NWA thaftsfrom IBs to WUAs is
prescribed in order to improve the participationaffwater users and stakeholders in water
resource management. WUAs will be regionalised @&ndll be developed in the Inkomati
Catchment. According to the NWA IBs were to be sfarmed to become WUAs before
2002. This process is delayed. Currently almodBallare continuing their activities and only
one WUA is functioning in the research area (Crdeosub-catchment); the Elands River
Catchment WUA (ERCWUA). In the Komati the Komati \WWUs established but the WUA
is not fully operational. The CMA is responsiblesigpport the WUA, build capacity, check
whether the WUA is accountable and the CMA shouldd gupport in the establishment of
the WUA. According to the NWA the CMA has a monitgy role. In practice at the moment
IBs still manage the water resources while DWAF,andthe future, the ICMA, are the
regulators’.

According to the former chairman and founder of(BRRJA other institutions are
lacking far behind and therefore ERCWUA is facinfficulties in its functioning. Other IBs
have not started the transformation to a WUA angl EBMA is not fully operational.
According to the NWA the WUA has powers, but ingiiece ERCWUA does not have the
financial means to use these powers. For examgiglly the WUA is allowed to stop a
water user from abstracting water. But financiabmseare needed to go to court and these are
lacking. Support from the ICMA is needed since thegeive water management charges.
Another difficulty is the fact that WUA are volumyaorganisations according to the NWA.
According to the former chairman and founder of BRCA this is a big mistake. Now it is
difficult because not all water users and stakedrslére willing to be part of the WUA and
there is no real participation of all parties. Aating to the chief engineer WRM DWAF
Nelspruit this will be changed in the NWA in theandéuture

Catchment Management Forum and Catchment Manage@mminittees

At the establishment of the ICMA Catchment Managanieorums (CMF) were
developed. CMFs are non statutory bodies but dnestastep towards the establishment of
Catchment Management Committees (CMC). CMCs lookhatbigger picture; the entire
sub-catchment. The WUAs are on a lower level (22 isub catchment), who have direct
contact with the water users. The Crocodile CM#hésonly successful CMF in the Inkomati
Catchment; the Sabie CMF faces some difficultiese(Bigure 5 for organogram). No CMCs
are established yet.

% From interviews with Chief Executive Officer of IGMformer chairman and founder of ERCWUA, present
chairman ERCWUA.
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Figure5: Organogram Water Management Institutions

3.4.2 Water rights, temporary legal complexity and water control

With the establishment of the 1998 NWA the formaltev control by riparian title
holders (mainly the white commercial farmers) wasraloned and since 1998 the new
government is the custodian of the nation’s wateources.

In the riparian rights doctrine the location of @nkand determines the water rights
(Haddad 2000). The user has the right to extrademw&om a river for the use on
neighbouring land, as long as the water is retutodtie river undiminished in quantity and
guality (Simpson et al. 1997). A benefit of thisngiple is that water is only used and
diverted close to the waterway, decreasing convayand evaporation losses and increasing
the possibility that drained and infiltrated wateitl re-enter into the stream again. On the
other hand, this can be seen as an unwanted ob@stctin the drier areas of the world
because development will be concentrated alongrwates (Haddad 2000). Next to this, the
principle of return flows being undiminished in aquigy and quality is unrealistic. Unless
water is used for cooling water for industrial pasps water quantities will always diminish
after usage and water quality is usually decreaasgell. As this doctrine is only suitable in
areas where there is abundance of water resourdess not fit in the South African context
in general and more specifically in the water steelsCrocodile sub-catchment.

Even with the government as the custodian of théemveesources, commercial
(mostly white) farmers with water abstraction amh\eyance infrastructure have access to
water and people lacking these resources (in pgati¢iDI’s and emerging black farmers) do
not. Water rights are still strongly related todaights; people only have access to water for
irrigation when they have land to irrigate. Irriget water can only be obtained when a
farmer has registered his land and specifies thesceultivated. So, in practice the riparian
rights of the previous (1956) NWA are still in ppa¢Meinzen-Dick et al. 2005; Liebrand
2007). The status quo is maintained because the M&¢Agnises all water use in the two
years before the Act as lawful and thereby it atscdpe inequities from the start (Schreiner et
al. 2001). Although the NWA identifies the BHNR aB® to be the only rights to water, at
the same time existing lawful use of water under 1856 Act is identified as lawful. This
results in a legally complex situation. The riparigater rights are still in place, the name is
only changed to existing lawful use. This is alke tase in the Crocodile sub-catchment.
Therefore the white commercial farmers are stitomtrol of the water.

3" From interview chief engineer WRM DWAF Nelspruit.
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In fact the water rights from existing lawful us@l be abandoned after the process of
compulsory licensing. Therefore the current legahplexity will be temporary. When the
Reserve is finally determined water licenses wi# ssued taking the Reserve in
consideration. The farmers that used more water tinair allocation are the first water users
that will receive less water. After cutting the anful water users the lawful users will be cut
back till there is enough water in the system foplementing the Reserve. The current
existing lawful use water rights will no longer sixiRights to water will no longer exist but
licenses to abstract water. The only right to watdrbe the Reserve and no water users will
be compensated that are curtailed in their watageisactivities. By compulsory licensing
water is made available for the reallocation toReserve and HDIs.

However, from interviews with IB members and coenoml farmers it can be
concluded that the majority of the respondents as aware of their water rights to be
abandoned. The majority of the interviewed IB meralend commercial farmers will not
accept that their water rights will no longer exigiccording to an interviewed NWA
specialised lawyer, IB chairman and chairman oftdafinical committee of the ICMAybu
will get war if you touch a man’s existing legaghi’. The respondent refers to the
Government’s Water Allocation Reform (WAR) Programmuhich is intended to reallocate
water to HDIs. It involves the validation and vexdtion of the extent of existing lawful
water use and the compulsory licensing process.owaotg to the respondent and the
majority of the interviewed IB members, farmers aespondents from industry they will be
resistant and they will go to court as they doawwtept “their” water to be re-allocated. Some
interviewed commercial farmers and IB members goinbut that the state’s actions in
relation to water reallocations will influence thalue of their property (since land and water
rights are related) and therefore compensatioeésiad®.

So, while formally the riparian water rights wilbt be in place anymore in the near
future, this is not known or accepted by the majooi the white commercial farmers. Even
by having one formal legal system, legal complexday exist in the minds of stakeholders as
rights from the old NWA are temporarily identified lawful. The temporary legal complex
situation can frustrate the ER implementation psecsince the agricultural sector and
industry are more likely to go to court.

According to the Komati ER determination programmanager DWAF is afraid of
resistant water users that want to go to court.aBse of this DWAF wants the ER to be
determined in detail and scientifically; it shoud@ strongly ecologically motivated. The
respondent states that ER determinations remainstigneble because during the
determination process many assumptions have todge nCourt cases would slow down the
ER implementation process dramaticillyrhe chief engineer of WRM of DWAF Nelspruit
statesthat awareness creation concerning water rights anaide for water users will be
very important in order to prevent court cases andure a smooth legal process in the
reallocation of water to the Resefe

3 From interviews NWA specialised lawyer, 1B chaimand chairman of the technical committee of the
ICMA; IB members and commercial farmers.

39 From interview Komati ER determination programmenager.

%0 Remark from chief engineer WRM DWAF Nelspruit dgi presentation by the author of preliminary
research results.
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3.4.3 Water control before 1998: abstraction time and pump capacity

Agricultural water abstractions from the CrocodRéver and its tributaries by the
usage of pumps are controlled by abstraction tinte@mp capacity. In the Crocodile sub-
catchment farmers are only allowed to abstract méueng working days (120 hours; 5 days
times 24 hours). Besides this the pump capaciiynited; a maximum capacity of 1 litres per
second per hectare is allowed. It is still posstblever abstract water with this control. The
pump capacity is the maximum capacity needed dupeak irrigation requirements. A
consultant has calculated the crop water requirésnger crop type and location which is
used by DWAF Nelspruft. IBs can give restrictions in the time that pungpis allowed at
times when water is scarce or needs to be storediutare requirements. There are
difficulties with this kind of water control sindbere are farmers that only pump on 50% of
the capacity (because of smaller pumps). Therdfag are theoretically allowed to irrigate
for 240 hours (which does not fit in 1 week). le tt970s this kind of control was established
in the Crocodile and Lomati sub-catchments. Floadewis allowed to be stored in dams.
The quantity of flood water that is allowed to lered is twice the water allocation to the
farm*. IBs can send a control officer to farms when teegpect a farmer to pump more than
120 hours. Besides pumping water directly from ikers many farmers in the Crocodile
sub-catchment get water from a canal irrigatiortesysthat is managed and operated by an
IB. These IBs and even some large farms (e.g. @itlec&/alley) have their own diversion
weirs and therefore they can control the water émoisection IBs are in control).

3.4.4 Water control after 1998: nothing really changed

After 1998 there are no real changes in the watetral situation in the Crocodile
sub-catchment, only that there are no new watecatiions. The pump capacity and time are
still limited to a maximum of 1 litre per secondrgeectare for a maximum of 120 hours.
Water can be indirectly controlled by DWAF Nelsprand IBs by checking the farm area
and the crop type. Farmers will not use (much) nveater than their original allocation as
calculated by DWAF when the area and crop type imsnide san&. As DWAF allocates
volumes and not hectares, farms can increase enbsizhanging to more efficient irrigation
techniques (e.g. from sprinkler to drip irrigatiofhe farmer can show that not more water is
used because of the increased irrigation efficiedmcording to the chief engineer WRM
DWAF Nelspruit DWAF would prefer to see farmersaithe water back to the system, but
logically this does not happen since then therenaseconomical incentive to increase
efficiency*.

In the Lomati sub-catchment a card system is usedavater abstractions and in the
Komati sub-catchment there is centrally manage@maintrol. In the Komati sub-catchment
IBs started with electric flow meters and watertedation restrictions are managed centrally;
pumps are switched off centrally. IBs in the Lonmatd Komati sub-catchments use water
meters during drought so that every farmer getsdtsal share. But in wet conditions the IBs
do not use the meters. The IBs do not care whelleefarmers are using more water at that
time, as long as every farmer gets enough. In tieed@lile sub-catchment there are no water
meters except for the Kaap tertiary catchrifent

“1 According to senior official WRM DWAF Nelspruit.
42 H
Ibid.
3 From interview senior official WRM DWAF Nelspruit.
“*4 From interview chief engineer WRM DWAF Nelspruit.
> From interviews senior official WRM DWAF Nelspruithairman KRMIB, chairman of the technical
committee of the ICMA, NWA lawyer, notary and fanme
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3.4.5 IBs are in control

The Crocodile River Major Irrigation Board (CRMIBpanages the water in the
Crocodile River till the abstraction points of thenor IBs in the Crocodile sub-catchment.
The White River, Elands River and Kaap River am tiibutaries that are managed by the
minor IBs. The other tributaries are managed by DVAhe CRMIB is the day to day water
manager of the Crocodile River system. At the beigm of the water year in April the
CRMIB discusses with DWAF Nelspruit and togethesytlindicate a plan for the water use
for the year and the principles and this is therbéoapproved by DWAF NelspruiThe
CRMIB and DWAF Nelspruit together discuss whetlestrictions in water abstractions are
necessary. According to an interviewed senior stefinber of the CRMIB the IB is aware of
the parameters that the water management actiatiels outcomes should remain within
(International Obligations and IFRs) after workitogether with DWAF Nelspruit for years.
The CRMIB is not mandated or responsible to martageKwena dam but the CRMIB is
strongly involved. When the CRMIB wants to releasder from the Kwena dam the DWAF
bailiff of the dam together with the chief engineéMWWRM of DWAF Nelspruit are consulted
in order to confirm whether this is allowed or nBMWAF allows the CRMIB to continue
their job in collaboration with DWAF. According s senior staff member of the CRMIB the
CRMIB is working with the river on a daily basiscahas the expertise and understanding to
manage the water. Although the CRMIB does not lsaseandate to do so, the CRMIB assist
DWAF Nelspruit in communicating the gazetted resions to the owners of agricultural
land in the unmanaged tributaries. The CRMIB givesce what time farmers are allowed to
pumBG(e.g. from 7.00h-16.00h). DWAF Nelspruit morstthe allocations to irrigation every
week™.

Irrigation infrastructure and water control is difént within the (minor) IB schemes.
The CRMIB has 2 bailiffs that visit farms and chedhkether farmers are pumping within the
time they are allowed to pump. The bailiffs are able to check every farmer every week.
Usually about 98% of irrigators do not give probserout 2% bends the rules. When farmers
are over abstracting they will first get an offici@arning. When the over abstractions are
continued the CRMIB takes the farmer to court. Thas happened before, but according to
the cugirman of the CRMIB this is not an efficigmbcess because it is time consuming and
costly’.

In the Kaap River tributary all pumps are meterad aater control is strong. All
farmers in the tertiary catchment pump water diyettom the Kaap River. The water
meters’ readings can be read on a central comptitbe Kaap River Major Irrigation Board
(KRMIB) because it is a telemetrical system. KRMl8es not consult with DWAF Nelspruit
about restrictions.

According to the interviewed chairman of the KRMiBigation farmers are well
organised and the cooperation between the irrigatoexcellent (social control). In the 40
years that the respondent is the chairman of th®BRonly 3 people were prosecuted for
over-abstractions. In general the farmers coopeaatk obey the laff. According to the
chairman of the KRMIB there are no regulations al@minimum flow rate that has to flow
into the Crocodile River from the Kaap River. WhB(WAF Nelspruit wants to have
restrictions on water use, DWAF Nelspruit publisti@s in the government’'s Gazette. Then
DWAF Nelspruit consults with KRMIB how much watdraild be released for Mozambique
for the international agreemefits

8 Erom interviews chairman CRMIB, senior staff memB&MIB.

47 Erom interview chairman CRMIB.

“8 From interview chairman KRMIB, chairman of thelaical committee of the ICMA, NWA lawyer, notary
and farmer.

4 bid.
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The only WUA in the Crocodile sub-catchment -ERCWU# formally in control of
the water in the Elands River Valley. Irrigatiortigities have declined since the 1980s and
1990s and the Elands River valley is relatively eestvely used. According to the
interviewed former chairman and founder of ERCWUWUAer water management institutions
are lacking far behind (ICMA and other WUAs) anderdgfore ERCWUA is facing
difficulties in its functioning and with controllghwater abstractions. Legally the WUA is
allowed to stop a water user from abstracting wadewever, financial means are needed for
legal support and to go to court but these arangclSupport from the ICMA is needed since
they receive water management chatyes

The White River Conservation Board (WRCB) as thenmB in the White River
tributary controls the water in the White River. BW Nelspruit regulates by checking the
dam levels in the tributary. The WRCB has physialter control by sluice gates and
metered pumps (farmers that irrigate directly frbra river). It is not possible to get more
water (2750 m3/hectarelyear; below Heik weir it3500 ms3/hectare/year) because the
system’s design (canals, weirs etcetera) does |l #his. The farmers within the White
River tertiary catchment are controlled by the minBs in the White River tertiary
catchment and the bailiffs who operate and comt@Iisluice gates of the canals (this can also
be checked by board members). According to thermizai of WRCB water theft is very
uncommon since it is difficult to abstract more erdtom the system. The respondent comes
up with rare examples of illegal pipeline conneasidor water theft.

The Friedenheim Irrigation Board (FIB) gets itsterdfrom the Nels River with a weir
close to Nelspruit. The canal is built in the eakB60s. At droughts water can be pumped
from the Crocodile River. The FIB is the owner lo¢ tirrigation canal scheme and distributes
and controls the water and infrastructure. A Wailfresponsible for the maintenance and
operation of the irrigation infrastructure and phgb water control; opening, closing and
locking the sluice gates. It is not possible fonfars to get more water from the canal system
because the sluice gates are locked. The FIB hasulbmit their accounts to DWAF
Nelspruit. DWAF Nelspruit can monitor the sluicetgat the intake of the canal from the
Nels River. According to the chairman of the FIBMBF Nelspruit probably does not do so
because of a lack in skills and capacity. Techhjidals not possible to abstract more water
than the maximum allowable amount in the totaleystThe canal cannot deliver more water
than what it is designed for. It is only possibte @bstract more water when there are
restrictions since then less than 100% of the ceayadcity is allowed to be abstracted

The farm Crocodile Valley near Nelspruit has itgnocontrol weir in an irrigation
canal. According to the farm manager the contrdD@AF Nelspruit on water abstractions
is not strong enough. lllegal water abstractionsttma farm are possible because there is
hardly control of DWAF Nelspruit on the abstracgoof the company. However, according
to the respondent, the company has a strict palityo illegally abstract water since this will
negatively affect downstream farmers. A former nggmaof the company was a IB member
and therefore the culture of non illegal water igsgtrongwithin Crocodile Valley according
to the current farm manager

In the Malelane Irrigation Board (MIB) it is not g&ible to abstract more water than
allocated. There are Parshall flumes (control stines) and sluice gates in the IB’s canal
system which enable ocular inspection and overatigins are easily discovered. The MIB

0 From interview former chairman and founder of ERCAWU
51 From interview chairman of WRCB.

52 From interview chairman FIB.

%3 From interview farm manager Crocodile Valley.
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has a bailiff who checks for water theft. The seomg for water theft are heavy and water
distribution to an accused farmer is cut for a @ersble timé”.

In short it can be said that water control in @m®codile sub-catchment is still the
same as before 19981Bs are the actual day to day water managerkénCrocodile sub-
catchment and DWAF Nelspruit is the regulator. DWHS to approve the IB’s activities but
the actual water management is done by IBs. IBg lia& power to restrict water abstractions
(according to section 89 of 1956 NWA). Thereforedi® actually in control of the water in
the Crocodile sub-catchment. In the new Act thistis in existence (section 95) during the
transitional period before WUAs are established. ¢Brry on with the water control. Most of
the infrastructure (weirs, dams, canals etcetsrajvned by IBs and the actual physical water
control is in the hands of IBs.

3.4.6 Lack of water control by DWAF

In the previous section water control was mostgcdssed for farmers that fall under
an IB. However, most farmers in the Crocodile satclement are individual farmers that
pump water directly from the river and are not deeg on IB infrastructure. These farmers
are not under control of IBs and in these areas BWMelspruit is responsible. The
tributaries of the Crocodile River that are not aged by IBs are hardly controlled or
managed by DWAF Nelspruit because of a lack of cigpaDWAF Nelspruit does not have
a baliliff for the Crocodile River because they hdiféculties in attracting technical staff (see
Box 4). In practice DWAF Nelspruit only notices oabstractions when neighbouring
farmers are complaining. DWAF is a national departtrand cannot check these issues on
the ground®. According to the deputy chief engineer WRM DWARISpruit it is known
from hydrological modelling (Mike 11) that water the Crocodile sub-catchment is over
abstracted by farmers and/or PBdn at least one case it is obvious that a comiamlei@mer
abstracts more water from the system than heasvatl to. DWAF Nelspruit did not manage
to stop this farmer abstracting water illegallygsase below).

In general it can be said that water control inofierated and controlled areas water
control is stronger than in DWAF Nelspruit contenll areas since bailiffs are available or
physical water control is available (because oftr@rstructures and canal system design).
Besides this farmers are usually more cooperatii®icontrolled areas (social control). In
DWAF Nelspruit controlled areas there is a lackwater control by DWAF Nelspruit
because farms are not metered and there is adatclkamn power to control and police water
abstractions.

Case: illegal citrus farmer in Schoemanskloof

In the Schoemanskloof a farmer with water rights@@ hectares of citrus abstracts
much more water than he is legally entitled to2004, 211 hectares of citrus were identified
by DWAF Nelspruit. The farmer is still expanding ttultivation area. DWAF Nelspruit has
sent the farmer a directive and he is ordereddp gte over-abstraction of water by several
pumps and illegal storage dams. The farmer ignDM&\F Nelspruit and does not respond
and continues expanding his irrigation area. NexXatming the person is an influential man
in busines¥.

>* From interview chairman Malelane 1B and observBMIB.
% Except for the Kaap tributary where all pumps aetared.

*% From interview with Chief Engineer WRM DWAF Nelsit:
>" From interview deputy chief engineer WRM DWAF Nalsit.
%8 From interview senior official WRM DWAF Nelspruit.
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DWAF Nelspruit does not have the means to deal thithissue. Therefore the legal
advisor at DWAF head office was contacted and theadledBlue Scorpionsvere asked for
assistance in mid 2086 The Blue Scorpions are DWAF’s unit tasked witansping down
on illegal water use in South Africa. The unit madl and focuses on “over-extreme cases”
only. Among the unit's difficulties are a lack oédal experts and not enough funds
(International Water and Sanitation Centre 2006itilthow nothing happened and the citrus
farmer continues expanding his irrigation area &loihly paying for the water he is entitled
to.

Lack of capacity and skills

DWAF Nelspruit, the ICMA, MLM and other governntelnstitutions have
difficulty with attracting engineers and other edigd and technical staff members. |At
DWAF Nelspruit there is a vacancy of 70 to 80%. jleado not stay long within th
department and therefore expertise is not generaithth the department. Once skills are
developed the people leave because they can gettex position outside the department,
usually in the private sector. In the whole couritrgre is a brain drain of (usually white)
educated people who have left the country. Becatibéstory black people did not get the
same possibilities in education and employment asioother things. The Employment
Equity Act promotes equal opportunities for prewlyudisadvantaged groups. Becauseg of
the Employment Equity Act it is not always the beanhdidate that gets the job, but skin
colour or gender determine the candidate. Manyemp&ople complain because of revefse
discrimination and political appointments in govweent resulting in unskilled officials,
This is a complaint in government’s departmentgdaneral, also at local government and in
the ICMA. The government often appoints consuftanice capacity within government|is
lacking. However, there is also a shortage in e#tiltonsultants that can do the jobs.
Engineers and technicians are needed, but theddyheame black engineers (see Table b).
African, Coloured, Asian and Black people togetoaty form 4% of South Africa’s
professional Civil Engineers. Only 1,9% of the whgirofessional civil engineers is femgle
Many positions are not filled because black cartdglaannot be found.

117}

Box 4: Lack of capacity and skills

Civil Engineering, professional engineer

Member

Type Male % Female % | White % @ African Coloured Asian | Black % | Total
Professional

Engineer 6299 98.05 125 19| 6175 96 158 15 76 249 4 6424

Table5: Black and white enginee(Source:ECSA Member Statistics March 2006)

3.4.7 Future water control

ICMA and WUAs

According to the chief engineer WRM DWAF Nelsprand other DWAF Nelspruit
officials it is the task of the ICMA to improve vatcontrol in the future. In practice a water
controlling body is needed on the ground that Is &b detect water over abstractions. WUAs
can check water use on the ground and therefose thee suitable bodies for water control.
The monitoring and water control needed for theviiRalso become the responsibility of

%9 |bid.
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the ICMA®. An interviewed senior official WRM at DWAF Nelspt mentioned that DWAF
in the future will try to pass the bucket to thep@gment of Environmental Affairs to
monitor and control water needed for the ER.

Indirect water control by validation and verificati

Currently DWAF Nelspruit is busy with the validati@and verification process of all
water user¥. In this process it is checked whether farmersuad have not used more than
their allocations in the years of 1996-1998 in oitdeget a water licence. This is the so-called
validation process. According to the prescribed ewaise allowance per crop and the
cropping area it is calculated what the maximum am@f water use is for a farmer. Water
users that use more water then their allocatiohgeil less water on a descending scale in 5
years unless they can prove that DWAF is wrong tén dalculations (in the so-called
verification process). Unlawful water users will bat back. When this process is finalised
farmers can apply for a water license.

Volumetric metering

According to the interviewed DWAF Nelspruit WRM mwifils, IB members and
ICMA officials metering is needed for strengtheniwwgter control.ln canal systems weirs
and other control structures should be equippeth Vaggers and all pumps need to be
metered. According to the NWA every abstractiompoieeds to be measured when DWAF
wants to. In the Kaap River all pumps already aetemed. All farmers in the Kaap tertiary
catchment pump water directly from the river.

On the initiative of the CRMIB a feasibility study started to install water meters to
all the pumps in the Crocodile River. ESKOM (el@ity company) will pay for the
(expensive) meters because they want to decreasadbtricity demand during peak hours.
Therefore they want farmers to stop irrigating fra800h-20.00h in order to prevent the
need for the construction of a new electricity plariThis project will be finalised in the end
of 2007 or at the beginning of 2008. The CRMIB does have the powers to force farmers
to accept the water meters and to stop pumping t8©0h-20.00hThis mandate is needed
from DWAF but this is not givéfi. In the Kaap tributary all farmers agreed with teter
meters so no resistance is to be expected. The BRJslh see how much water is pumped by
all farmers at all times by the use of a telematrgystem. Volumetric water metering is part
of the licensing conditions; every water user thahts to obtain a water license needs to be
metered. Also when someone wants to transfer itsrweghts a metered pump is a condition
of the transfeP* When all pumps in the Crocodile sub-catchmentnae¢ered water control
will be much stronger.

3.4.8 Lack in flow regulation

Besides a lack in water control concerning watestractions there are difficulties
with regulating flows in the Crocodile River systeAtcording to the chief engineer WRM
DWAF Nelspruit the Crocodile River is about 90% fregulate. There is only one major
dam (the Kwena dam) close to the source of thekathetre Crocodile River. The Kwena

0 From interviews chief engineer WRM DWAF Nelspraieputy chief engineer WRM DWAF Nelspruit,
senior officials WRM DWAF Nelspruit.

®1 The validation and verification process is necasgarthe process of compulsory licensing.

2 ESKOM also financed the installation of water meiarthe Kaap tertiary catchment.

% From interview chairman CRMIB.

% From interview chairman KRMIB, chairman technicammittee ICMA and NWA lawyer.

% From interviews chief engineer WRM DWAF Nelspruit.
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dam is contributing to river flow, but in fact thebutaries are the most important sources of
water (the Elands River is the largest tributafmf)e storage capacity of the Kwena dam is
relatively small(167*1076 m3) (Deksissal et al. 2003).

Currently it occurs regularly that under dry coradis the international obligations
with Mozambique are not ntét It is not possible to properly manage the waterthie
Crocodile Catchment because water released frorkKwena dam takes 14-22 days (at low
flow) to reach the Mozambican borferThe Kwena dam is about 250 km from the
Mozambican border and certain portions of the CddedRiver are flat, wide and sandy. In
spring the evaporation is very high because of)(&wglati winds, vegetation growth and
strong sunshine. According to the chairman of tRMIB about 25-35% of the flow can be
lost in the flat sandy portions of the river undlkose conditions. According to the chief
engineer WRM of DWAF Nelspruit 1-1,5 m3/s of flowthe Crocodile River can be lost on a
hot windy day due to evaporation.

With only one major dam, proper water regulatiomat possible in the Crocodile
River system. Instead the downstream (mainly sage)cfarmers are restricted in their water
abstractions to have a faster response in river. fldsually water allocations are on a weekly
basis but in these cases the CRMIB has to cut Halallocations within the week. Also
when agricultural abstractions close to the boederdecreased the response time to regulate
the flow is often too long and international regunents are not met. In addition to this
Instream Flow Requirements (IFR) for KNP are ofteot met with the same cause.
Remaining a higher flow rate in the river (e.g.,8-B3/s) in order to meet the international
obligations is not possible because of the stresathmerff.

An extra weir

On the initiative of the CRMIB (after consultatiovith DWAF Nelspruit) an extra
weir in the Crocodile River was constructed in i8#80s to make it easier to regulate the
flow in the Crocodile River. However, KNP did notmt to have control structures in the
Crocodile River bordering the park and thereforedd the CRMIB and DWAF Nelspruit to
stop with the construction of the weir. Negotiatided by the DWAF Minister did not hé&fp
Another weir is needed in the downstream sectioth®fCrocodile River (somewhere closer
to Mozambique) in order to meet the internationaligations always (and for the IFRs for
KNP). But KNP does not agree because this will misah a weir is constructed bordering
the KNP. Within DWAF Nelspruit WRM department theaee ideas of constructing a weir
just upstream of KNP in the Crocodile gorge in orteprevent resistance from KNP. KNP
would also benefit because of better flow regutamce IFRs would more often be met.

Water control and regulation needed for ER is carpl

Besides a lack in water control and flow regulationthe Crocodile River and its
tributaries the water control and flow regulatiazeded for the ER will be complex. It will be
difficult because the flow required for the ER ist tonstant or proportional but variable
depending on the seasons and weather conditioriefaRalata should be collected and
available in real time and immediate action is eekfdr regulating the flow& A monitoring

% The international obligations will be updated soibiis is up to international policy makers. The flofvl,2
m3/s from the Crocodile River is an interim agreatrmeénd will most probably increase (from interviewith
Chief Engineer and Deputy Chief Engineer: WRM DWNK&lspruit).

" From interviews chief engineer WRM DWAF Nelsprsignior staff member CRMIB.

% From interviews chairman CRMIB and senior offidfdRM DWAF Nelspruit; DWAF 2004a.

% From interviews deputy chief engineer WRM DWAF ${Lit.

O Currently rainfall data is available months lagecording to the Komati ER determination programme
manager.
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system in a reference river (a small undevelopédtary of the Crocodile River) is needed
to know what flow must remain in the Crocodile Rivand its tributaries. The final
determination of the ER will be a flow duration weft.

Conclusion

Current water control does not allow the ER to finplemented. Water control is in
the hands of IBs and commercial farmers. IBs owrstndams, irrigation infrastructure and
water control structures and are therefore techpida control of the water. Besides this
existing lawful use under the old act is recogniaedemporary water rights and therefore the
irrigation sector is in control of the water. Inetmear future these water rights will be
abandoned, however, the irrigation sector will sesthen water will be re-allocated away
from agriculture.

Besides this stronger water control and flow regomhais needed by DWAF Nelspruit
and/or the ICMA for the implementation of the ERheT international obligations to
Mozambique are not complex (a minimum of 1,2 m#@mf the Crocodile River), but
regularly not met. The Reserve, which will be coaxp({variable in time and depending on
weather conditions and probably a larger quankigntthe international obligations), cannot
be met with the current water control situationl Abstractions should be metered and
controlled and an extra weir is needed for bettav fegulation.

3.5 Consequences Water Users and Stakeholders

The consequences of the implementation of the Reder other water users and
stakeholders are not known yet. At first the Vdima and Verification phase should be
finalised. Only then it is exactly known how muclater is used and how much water is in
the system. Then also it is known how much illegater is abstracted and will be back in the
system.

Besides this the ER is not determined yet. At frdinal ER determination has to be
signed off at the RDM directorate at DWAF heada#fiA public participation process will
have to take place where decisions will be madeutaliee category of the rivers and
accordingly the ER will be set for 5 years. Onlyenhthis process is finalised it is known
how much water will be needed for the Reserve ahdtwhe consequences will be for the
water users and other stakeholders.

Probably there will be curtailments for agricutiyrindustrial and domestic water
users. The total annual volume needed for the E&edan preliminary estimates is
approximately328 million cubic meters of water being about 26% oé #nnual natural
MAR (DWAF 2004b). This portion is considerable amnduld undoubtedly have effects on
the allocation of water to the water users in thecGdile sub-catchment. However,
according to the deputy chief engineer WRM DWAF dpelit the preliminary ER
determinations outcomes and annual volumes ara@gn®o higH2

According to the interviewed Komati ER determinatprogramme manager the low
flow Reserve does not need much more water thamtamational obligations and so there
possibly will not be negative consequences forrotveger users. According to the respondent
the ER minimum flow requirements are most probabét for the Komati and possibly also
for the Crocodile River when the international &gnents with Mozambique are métow
must remain in the Crocodile River anyway for iatigd agriculture in the downstream part
of the Crocodile River (mainly sugarcane farme@ily at the real end all the allocated

"IErom interview Komati ER determination project leaded deputy chief engineer WRM DWAF Nelspruit.
2 From interview deputy chief engineer WRM DWAF Nalsit.
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water is used by irrigation. However, the requirataefor Mozambique are still (or are
supposed to be) in the river, so this is the mimmflow in the river at all times (in theory).
The determined low flow of the ER in the Komati &ivn September (the lowest flow in the
river) for 50% of the time is 1,3 m3/s; this istjmsore than 1,1 m3& This will only be at the
real downstream stretch of the Komati River becafsthe irrigation demands till the end.
The regulated flood flows are not met then, butm@aning a minimum flow in the Crocodile
River is most important for ecology and this iseoftnot met at the moment. High flows are
also needed for other mechanisms in the ecosy3teem more water is needed which might
be conflicting with other water uséfsThe international requirements of Mozambique are
most probably becoming larger so then the low flimw the ER is more easily met (see
footnote 66).

Besides the fact that it is not exactly known houcimwater is in the Crocodile River
system, how much water is used and what flow iessary for the Reserve (all of this is
studied at the moment), it is not yet known howwaer that is available after the Reserve is
allocated. The so-calle@perating Rulesare still to be defined; the policy for prioritig
water allocations to uses after the Reserve iststbhe written. A Water Allocation Manager
IS reggntly recruited for the ICMA who will be resgsible for defining the Operating
Rules”.

3.6 Conclusions

Chapter 3 showed that the ER faces many obstacldseiCrocodile sub-catchment.
The ER is not yet determined for the Crocodile Rived its tributaries. The determination is
highly complex, time consuming and capacity demagdbtakeholder participation did not
yet take place yet. The perceptions of water usedsstakeholders concerning the ER differ
and are conflicting. A balance is to be found betwecology and economy and society but
this is not found since stakeholders are not coedul

Currently mainly the commercial agricultural sect®rin control of the water. The
water control of DWAF Nelspruit and flow regulatiaa insufficient and regularly the
international obligations with Mozambique and IF&s not met. In the stressed Crocodile
sub-catchment farmers and/or IBs over-abstractrwatchnical, social and political water
control by DWAF Nelspruit is lacking and over albstions of water can continue. The water
control of DWAF Nelspruit and flow regulation haiebe strengthened in order to make the
ER implementation possible (metering, extra wétnforcement by DWAF Nelspruit is also
necessary when over-abstractions are detected.

There are water rights originating from the oldter Act that still apply. This results
in legal complexity. The temporary legal complexitgn have a negative effect on the
implementation process of the ER since the registagainst the ER is most probably larger
because of a lack of understanding by the agrillifand other) water users and they are
more likely to go to court.

3 The flow of 1,1 m%s is the international obligatinith Mozambique for the Komati River.
" From interview professional environmental scidrdisd Komati ER determination programme manager.
> From interview Chief engineer: WRM DWAF Nelspruit

50



Chapter 4: The Basic Human Needs Reserve and Basic
Water Services in Southern Nsikazi

Chapter 4 presents and discusses the obstacldsef&HNR and basic water services
delivery in the southern Nsikazi area, part of fibrener homeland KaNgwane. To start with
KaNgwane, southern Nsikazi, Mbombela Local Munittgaand tribal authorities are
described. Then the obstacles for the BHNR andcheaier services delivery in the southern
Nsikazi area are presented and discussed. Finglgtandards for the BHNR and basic water
services are discussed. Secondly, it is describadhat extent the BHNR is implemented and
basic water services are delivered in southerndssik here is a large backlog in basic water
services delivery in the MLM area, but especially southern Nsikazi. After this the
standards for water services delivery are quediidoiowed by describing the perceptions of
different water users about the BHNR and basic msgevices. While many do not receive
basic water services according to the standards,ptople of southern Nsikazi are not
satisfied with the standards. More water is needwtaccessibility in terms of distance from
the household should be increased. Then the indkieni the three dimensions of water
control on basic water services and the BHNR aseudised. Local government and WSPs
lack water control in the water services supplyesct of southern Nsikazi. Water for basic
human needs is distributed inequitably. The infaeerof traditional systems of water
management and legal pluralism on basic water e=s\and the BHNR in the research area
will be described afterwards. Especially in infoimareas water services delivery is
problematié®. Amongst others because tribal authorities alvdand to people that is not
suitable for water services delivéfyln the response to insufficient water servicelsvegy
the people of southern Nsikazi search for othercemuof water. This is described in the
section of society’s adapted behaviour. In the &melconclusions are made and it is reflected
whether the research questions for the BHNR andt veater services component of the
research are answered.

4.1 KaNgwane, Southern Nsikazi and Mbombela Local M unicipality

4.1.1 KaNgwane

KaNgwane was created as a homeland for the Swapigeot residing in Swaziland.
KaNgwane together with the independent nation ca8land was the traditional homeland
of the Swazi, who were organised into a kingdorthaearly 1800s. In 1895 the territory of
KaNgwane was taken over by the Boer South Africepu®lic. Under the apartheid system,
it became the Bantustan for Swazi people in 197aNdvane was granted internal self
government on 31 August 1984. KaNgwane was ondefmallest of the Bantustans and
occupies mostly hilly land.

% In this thesis the terniaformal andformal are used. By informal an area is meant that iegmd by tribal
authorities as well as local government. Formahsirare not governed by tribal authorities and dylyjocal
government.

" From interviews senior officials Civil Engineeritdl_M.
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Figure 6: KaNgwane and Nsikazi (adapted frétimg 2007)

4.1.2 Mbombela Local Municipality

The Nsikazi area is under jurisdiction of Mbombetacal Municipality (MLM) and
MLM is the WSA. MLM covers an area of approximat&4,000 square kilometres. Urban
areas that are part of the MLM are the City of Nelg and the towns of White River and
Hazyview, as well as the Nsikazi area which inclpéei-urban and rural settlements in the
north. In southern Nsikazi there are formal ardakabokweni, KaNyamazane, Msogwaba,
Daantjie, Zwelisha, Tekwane and Matsulu (see Figjre

Mbombela is the Siswati word for "a lot of peoplegéther in a small space".
According to the South African 2001 Census the Mbela Local Municipality has a
population of 474 807. However, according to theylation statistics for the MLM (2006)
the estimated total population of MLM is 734,482n Nsikazi the estimated population size
for 2006 is 608,364. This number is derived fromiaghotography of 2002 to determine
the number of households in the area. The 116@ddtified households have an estimated
household size of 5.23 (Mbombela Local Municipal§06c; Mbombela Local Municipality
2006a).

8 DWAF comes up with another number; 517 661 intzattét while MLM’s Water Services Development Plan
of 2006 comes up with again another number; 662i8A&bitants (Mbombela Local Municipality 2007). All
population numbers are estimates.
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Figure 7: Mbombela Local MunicipalitySource:Mbombela Local Municipality 2006b)

4.1.3 Southern Nsikazi

Southern Nsikazi is supplied by the Crocodile Rifarits water services. Northern
Nsikazi is supplied by the Sabie River. The GutstiRwer is the border between northern
and southern Nsikazi (see Figure 8). Because didhaland policy of the former Apartheid
government the majority of South Africa’s inhabitaiiblack people) were forced to live on
13% of the country’s surface area, usually pooasifeom a natural resources point of view.
This is also the case in Nsikazi. In southern Ngikiaere are many hills and soils are often
shallow. With approximately 400,000 inhabitants4#42 inhabitants according to DWAF
(2003c), but numbers are different) the area isselgnpopulated. The people live in rural,
peri-urban areas in informal trusts or urban tovipER Often there are no clear borders
between the different trusts and townships. In 2@8.42% of the households in MLM
earned less than the mean level of living of R @080) per mont}f. Unemployment is very
high in MLM and was as high as 62.27% in 2001 {Stiats South African Census 2001)
(Mbombela Local Municipality 2006b). The figureslvae worse for Nsikazi alone since it is
less developed than other areas within MLM.

9 Townships are urban settlements that are formaluader local government. Trusts are ruled by chaefs
under local government and are usually informalror peri-urban settlements. Land is allocatedheydhief
and there is hardly any planning.

8 0n the 21 of August 2007 one South African Rand (ZAR) is thca20,10.
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Figure8: Southern Nsikaziource DWAF Nelspruit)

The estimated population growth rate in NsikaZ% per yedt. This growth rate is
considerable larger that in South Africa in gerféralhis has to do with high birth-rates and
illegal immigrants from Mozambique, Zimbabwe, Svazd and other countries settling in
the area. Although Apartheid is abolished, the eqoences of the policies are still easily to
be seen. When leaving the spacious white dominageidultural area of the Lowveld and
entering the crowded and messy Nsikazi area tiferdifces are clearly visible.

The field research in southern Nsikazi

The field research for the BHNR and basic watevises component of the research
was executed in several formal and informal aréag. informal areas include; Gutschwa,
Gutschwakop, Dwaleni, Newscom, Zwelisha, Clau Claekatako village and Mijejafe
The field research in formal areas is done in Kalmyk and KaNyamazane townships. The
limited time spent in formal (township) areas dgrihe field research has to do with safety
issues as crime rates are high in these areas. tblékis water services delivery is much

81 According to a senior official Civil Engineering MLM.

82The population growth rate in South Africa as a wetiel-0.46% (2007 estimate) (CIA 2007).

8 Mijejane is just north of the Gutschwa River aretéfiore in Northern Nsikazi. The field work was danted
here before having obtained the right informatiod enaps of the area.
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better in formal areas than in informal areas anerdfore informal areas were more
interesting to do field research.

4.1.4 Tribal authorities

In southern Nsikazi there are several tribal autiest The tribal authorities consist of
a Chief and his right hand men, so calladunas,and assisting community members. The
tribal authorities have powers in their tribal 6rhal) area. Tribal authorities allocate
household stands and farmers can get a right topgca piece of land. The farmer does not
become owner of the land. Besides this, the trdaghorities solve conflicts within the
communities by the tribal court. Another role oé ttiibal authorities in southern Nsikazi is
that the people can complain to the Chief's Induabsut problems concerning services
(including water services, electricity and infrasture). The Indunas will confirm in the field
what is going on and report to the local governrsenbuncillors. The tribal authorities
represent the community, but the people themsataesalso complain to the councillors
directly?*. More about tribal authorities is discussed irtisec4.6.

In the following sections the BHNR and basic waervices in southern Nsikazi will
be discussed. The influence of tribal authoritieswater services delivery in the research
area will also be described together with societgsponse to insufficient water services
delivery.

4.2 Basic Human Needs Standards

4.2.1 Basic Human Needs Reserve not clearly defined

Before discussing the obstacles and opportunibeshe BHNR and basic water
services delivery in southern Nsikazi it is helpfolknow how much water is reserved for
basic human need3he BHNR is defined as “the quantity and qualityvedter required to
satisfy basic human needs by securing a basic wafgsly” (Republic of South Africa 1997).
However, the WSA of 1997 or NWA do not specify aqtity or an assurance level for the
BHNR. It only states that “the BHNR provides foethssential needs of individuals served
by the water resource in question and includes mfatedrinking, food preparation and for
personal hygiene”. The South African National Wdeficy explicitly states that there is no
definition of what is sufficient water and mentiaiie RDP provision as a short-term target
(Republic of South Africa 1997; Republic of Soutfriga 1998; National Water Act; ANC
1994; Pollard et al 2002).

The 1997 White Paper, forerunner to the act, itleatthe minimum service level to
which people are entitled to be 25 litres per perger day (within 200 m of the people’s
homes) as being the starting point for BHNR deteation (ANC 1994). According to
Pollard et al. (2002) this is the generally accémiandard which is confirmed by the former
Deputy Director General Policy and Regulation of BWY Barbara Schreiner (in 2002)
(Pollard et al. 2002; Schreiner et al. 2002).

In the mean time there is however still no compnshee methodology for the
determination and management of the BHNR. The BHid&not been defined quantitatively
or qualitatively. However, as indicated earliere tbommon perception is that for water-
balance assessment and scenario studies an a@locdtR5 litres per person per d@DP

8 From interviews with Chief, Induna and domestidevaisers; Waalewijn 2002; King 2007.
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norms) would meet the BHNR In 2000, the Free Basic Water (FBW) policy was
formulated which makes the provision of six thouké#itres of water for free per household
per month an entitlement (DWAF 2001a; Schreinexl.€2002). It is assumed that this means
25 litres per person per day, but then the housetiné has to be 8 people. From statistics of
MLM, field work and other sources it can be conéddhat in the research area the average
HH size is slightly more than 5 people so the pe@pk likely to receive more water per day
than 25 litres.

In the end there is still considerable lack of ityjaas to what quantity of water is
allocated to the BHNR and what are the standardddsic water services since it is not
specified by law. There is room for interpretatinrbasic water services levels since FBW is
a policy and not legislation. Legally the provisioh sustainable water services is a local
government responsibility and FBW cannot be enfibrbg National Government (Brown
2005). Local government will still have some disicne over the amount of water that falls
under FBW. In some areas local government may ehtmgprovide more, while in other
areas a smaller amount may be possible (DWAF 2001b)

For the delivery of basic water services both RD& BBW policy standards are used.
It is questionable whether this water quantityuffisient for basic human needs in general
(more in section 4.4).

4.2.2 Water Services Authority’s standards

In the research area (southern Nsikazi) MLM is W8A. MLM defines aBasic
Water Supply Facilityas: “The infrastructure necessary to suppylitres of potable water
per person per day supplied witt200 metref a household and with a minimum flow of
10 litres per minut€in the case of communal water points)édd00 litresof potable water
supplied per formal connection per month (in theecaf yard or house connections)”. A
Basic Water Supply Serviee defined as: “The provision of a basic waterpyacility, the
sustainable operation of the facility (available fat least350 daysper year and not
interrupted for more tha#8 consecutive hourser incident) and the communication of good
water-use, hygiene and related practices” (Mbombetal Municipality 2006b). MLM uses
the RDP and FBW standards.

The generally accepted standard for the BHNR isli2&s per person per day.
However, 60 litres per person per day is used m Eresign Water Usage criteria in
Mpumalanga Province (DWAF 1998). The 60 litremisreased by multiplying with 1,1 for a
water treatment works loss factor and again mugtipby 1,1 for total conveyance losses. In
the end the amount of water is multiplied with Absummer (summer peak factor). So,
according to the Chief Engineer Planning and Deweknt of DWAF Nelspruit in summer
108,9 litres/p/d is distributed for the residentsauthern Nsikazi (DWAF 1998).

According to MLM’s Head of Civil Engineering an@mtact person of the WSA the
government’'s RDP standard of 25 litres per persemday at a maximum distance of 200
meters is outdated. According to the respondent Mldds 50 litres per person per day at a
maximum distance of 200 meters as a standard fonzmal tap¥. Next to this MLM uses
the FBW policy standard of 6000 litres per househmr month for free. This is the standard
for all connections, not only for household or heiead connections, also for communal
taps. In practice more water is supplied than thadards, namely 125 litres per person per
day. Every day about 50-60 mega litres (*1076) @itev is purified at the KaNyamazane

8From interviews with several senior officials WRMAIAF Nelspruit; Pollard et al. 2002.
8 30, there is a contradiction in what the Head igfl Engineering of MLM mentions and what is staiadhe
Water Services Development Plan (Mbombela Local kipality, 2006b).
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purification plant, which means an average of 1284 per person per day (in the case of 50
mega litres per day). This is significantly moraritthe standards, but this does not mean that
the 125 litres is available per person per day iseaf normal distribution losses (friction
etcetera), spilling of water, leaks, illegal conits and extra leakage because of this (non
proper connections with losses as a consequende)haad enders” use more watérom
studies it is concluded that around 70% of the watgplied is lost (see section water
controlf’. In the end it is about the amount of water teaeteived by the people.

4.2.3 BHNR not implemented

The BHNR is not implemented yet. The Reserve (ERI &HNR) will be
implemented in the future when water licenses ssaead, until now no water is set aside for
the Reserve. The Reserve is included in the licedi$e RDP and FBW policy is
implemented everywhere in South Africa and in facthe same concept in terms of water
services deliveR¥. So, the BHNR is not yet in place, but 6000 liteésvater per household
per month for free and the 25 litres per persondasr are entittiements. This water use is
prioritised and other water uses are restricted\/A8never restrictéd In the next section it
is discussed to what extent basic water servicesevthhe people are entitled to are delivered
in southern Nsikazi.

4.3 BHNR and Basic Water Services Delivery in South  ern Nsikazi

4.3.1 Water services infrastructure

In Figure 9: the water services supply scheme &atlern Nsikazi is shown. In
Annex 5 a schematic overview of the water servgigsply scheme of southern Nsikazi can
be found. Water for water services is abstractechfthe Crocodile River. At first the water is
pumped to the KaNyamazane Water Treatment Workspanfled. After this the water is
pumped over a distance of 7 km via bulk pipe littethe Msogwaba reservoirs. From these
reservoirs the water is distributed via other sygmbelines and secondary reservoirs. Several
reticulation networks distribute the water from #ezondary reservoirs to the domestic water
users (Mbombela Local Municipality 2007). The watedelivered to the domestic users via
communal taps (stand pipes), homestead taps arsehold taps. Communal taps are usually
standpipes from where people can collect their w&®ndpipes are supposed to be located
with a maximum radius of 200 meters. In formal arakh households are supposed to have a
tap connection in the house or in the yard. Inithermal areas and non township areas the
people usually collect water from communal taps.

Other water sources

There are numerous locations were there is no veatetices pipeline infrastructure.
Next to the homestead taps, household taps and ooainaps MLM delivers basic water
services via trucks and tanks that are suppliedrbgks®. 5000 litre storage tanks for
communal taps are filled by the trucks. Water soadlistributed directly from the trucks.
There are incidents that the MLM truck drivers sediter illegally to domestic water usérs

87 According to the Head of Civil Engineering of MLMdwontact person of the WSA.

8 When a household has 8 members 25 litres perpe@esoday is available (6000litres / 8 = 25 litpes
person per day).

% From interview senior official WRM DWAF Nelspruit.

%' MLM does not supply water by trucks in all areaat o not receive basic water services.

1 According to domestic water users in southern &iik
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Other non formal water sources were identifiedha tesearch area, these are discussed in
section 4.7.

Figure 9: Water services
bulk infrastructure southern
Nsikazi i
(Source Africon 2005)

4.3.2 Basic water
services delivery
according to MLM

As  mentioned
before it is important
that the water for basi
human needs IS
reserved, but alsc
received by the people
According to the
MLM’s Water Services
Development Plan
(WSDP) the WSA has
an enormous backlog i
provision of basic wate
services and man
households do not ge
water according to the
RDP and FBW
standards (see Table 6), especially in the Nsigezd. The backlog in basic water services
supply is 31% in the whole MLM. So, almost one dhaf the people in MLM do not have
access to water according to the standards. IrhesoulNsikazi the percentage of people not
having access to water (according to the WSA'sdsieds) will be much higher (MLM
2006b). To get rid of this backlog ZAR200,000,000 is needed for the installation of
standpipes. For the full level of services ZAR &0,000 is needed. It is not known when
water services are fully provided; this dependsmfiieancial resources are available

°20n the 21 of August 2007 one South African Rand (ZAR) is thc€0,10.
% From interview Head of Civil Engineering MLM; Mborela Local Municipality 2006b.
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SERVICE 2005/6 2006/7 2007/8 2008/9 2009/10
TOTAL Total 156,309 162,561 169,064 175,826 182,8%9
Households
WATER Backlog 48,711 57,295 61,373 70,463 75,068

Table 6: Backlog in water service delivery MLMspurce Mbombela Local Municipality 2006b)

4.3.3 Basic water services delivery according to DWAF

According to DWAF there are large parts of southBisikazi that receive water
services below the RDP standards (25 litres pesgpeper day at a maximum distance of 200
meters). In Figure 10 it is shown that in the infaf rural/peri-urban villages of Gutschwa,
Clau Clau (indicated as Hlau Hlau in the pictuéyelitsha, Dwaleni, Mbonisweni, Ngodini
and Mahukupe 75 to 100 percent is below RDP stalsdésee blue coloration). The
Kabokweni, Msogwaba, Daantjie, Tekwane and KaNyamazownships are significantly
better supplied with basic water services.

Figure 10: Water service levels southern Nsike2ogrce:DWAF 2003c)

4.3.4 Basic water services delivery from field work

Although the people are entitled to FBW the reegiiwater services are often not
delivered, especially in the (southern) Nsikaziaar€his is acknowledged by MLM and
DWAF®*. The backlog is confirmed (not quantitatively) the conducted field work in the

% From interviews with MLM and DWAF Nelspruit offidig MLM WSDP 2006, MLM status quo report
march 2007 and DWAF 2003c.
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southern Nsikazi area (interviews and observati@ms) interviews with the WSA, Water
Service Provider (WSP), councillors, tribal auties and DWAF. Although the backlog is
not quantified by the field work, the amount of pkothat do not receive basic water services
in practice is most likely larger than MLM'’s estitea as many pipes and taps are broken
without the WSA or WSP knowing tfils MLM is often not fully aware of the poor services
delivery. From the field work it appeared that @veral locations services are expected to be
supplied, but in fact they are not (e.g. see caskafBku village). This research is not
intending to find out the precise numbers of theklzg in Southern Nsikazi. This is beyond
the scope of the research and not the intentighisfresearch; the aim is to get an in-depth
understanding of the current situation and diffiesl for sufficient basic water services
delivery in southern Nsikazi.

The field research mainly took place in rural amdijurban informal areas where
water supply is significantly worse than in morearm area$. See Table 7 for the interview
locations with domestic water users in southerrk&igi Kabokweni and KaNyamazane are
the only townships in which interviews are conddtte In other townships short
observations have been conducted (Msogwaba andji2jan

L ocation #interviews
Gutswha 9
Kabokweni 6

Dwaleni 8

Clau Clau 7

Mjejane 2
Newscom 2
KaNyamazane| 2
Zwelisha 7

Total 43

Table 7: Interview locations fieldwork domestic water ussosithern Nsikazi

Standards often not met in practice

In short it can be concluded from the field workttthe majority of the respondents
do not get water according to MLM’s standards. Thajority of the respondents do not
receive basic water services for at least 350 gaysyear with a maximum interruption of
supply of 48 hoursBesides this the basic water quantity received Hgy respondents is
regularly less than the 25 litres per person pgraa6000 litres per household per month
(FBW). This water is not always supplied withir02@etres of a household.

When more formal areas would have been includedarfield research the outcomes
would be different since formal areas usually geihér levels of water services. Water
services delivery is context specific and variablsouthern Nsikazi and depending on many
factors. It is not possible to describe the watwises delivery for the whole of southern
Nsikazi. Therefore the different contexts and edaivater services situations are discussed
below.

% Although the percentage of households not recgitiasic water services was not quantified by te& fi
work, field work outcomes confirmed the differendesvater services levels as indicated in Figure 10

% |t was decided to conduct the field work in theseas because of safety reasons and because p@or wa
services delivery is more apparent in informal ar@ad therefore more interesting for the research.

" These townships are considered formal areas bydosarnment.
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Formal and informal settlements

In the formal townships (without tribal authorifjesater services delivery is mostly
according to the basic standards and usually bé&ttMyamazane, Tekwane and Kabokweni
are all formal settlements and every householdah@peline connection which is metered. In
KaNyamazane and Tekwane the water delivery is ¢4 hours per day and 150 litres per
person per day is allocated. The water allocatedhpasehold is more than in the rest of
southern Nsikazi because here all households heweage connections (flush toilets) and
therefore more water is needed.

However, within these areas there are also problestis services delivery. For
example Tekataku village (part of Kabokweni towp$hias problems with water delivery
and almost no water is delivered by the existingiéstead tapsé€e case In informal areas
tribal authorities are in place and decide wherepjee can live. Land is allocated in areas
where no water services are provided or where aesvit is difficult to supply services.
These areas are usually supplied with water frandgiipes or not at all.

Uphill areas and new settlements

In several areas no water services are delivereels& are usually uphill areas. In the
west side of Gutschwa the majority of the peoplendbreceive water services. In the uphill
areas of Kabokweni, Newscom, Zwelisha and Clau Chater services delivery is
significantly worse than in the flat areas. In theweas many people have made illegal
connections to the pipelines and therefore haveelstead connections (see also section
water control). In new settlement areas no watern@es are supplied. This is the case in the
Dwaleni and Gutschwa new settlement areas.

Reliability of water delivery

The reliability of water delivery is different beden settlements and within
settlements. In most areas of southern Nsikazetrseno continuous water services delivery.
Usually water is only supplied for 2-3 hours in therning and sometimes also 2-3 hours in
the afternoon or evening. Often water is not s@gpévery day. In Clau Clau, water is only
delivered every second day. The times and durdtian water is delivered varies often,
sometimes water services are delivered during thelavday. More often the duration of
water delivery is shorter. In addition to this, eatelivery is unreliable as water sometimes
is not delivered for several days. Sometimes peapdestill waiting at a communal tap to
collect water when the water supply stops. In Guiscno water services delivery for 2 to 3
days is not uncommon.

Most respondents do not receive a 350 days perwatar supply. Most respondents
only get water 2-6 hours per day or every second da

Accessibility

The distance from the household to the water sowa® sometimes too far (more
than 200 meters). This is especially the case wherusually used water source does not
supply water (very common) and water has to beectdd from an alternative water source.
For the collection of water from communal taps thater fetchers usually have to walk
several times since the water cannot be transpafledt once. Besides this, queuing at
communal taps is common. Because of these reaBensotlection of water from (distant)
communal taps is regularly time consuming.
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Quantity

The quantity of water that people receive from tater services scheme is not
always clear. The majority of the respondents kec@b litres per person per dayhowever
there are areas where less than 25 litres permp@esoday is received by the people (usually
informal and uphill areas). There are also areasr&vmo water services are delivered
(usually new settlement areas).

Water quality

According to the respondents and MLM there are lisue problems with water
quality. After heavy rainfall the water from the w@aservices system can be brownish and
the people first have to flush the tap for a whigdore water can be collected. In Kabokweni
Cholera was identified in the water services sumylstem in 2006. Cholera infections took
place for three weeks. People got ill, no one fliech the incidence.

4.4 Sufficient Water for Basic Human Needs

Besides the standards and the observed levelsiaf wervices delivery in southern
Nsikazi it remains questionable whether the stadwléor basic water services delivery are
sufficient to meet basic human needs. After thiguaksion the perceptions of domestic water
users in southern Nsikazi are presented.

Both the 1997 WSA and the NWA aim to tackle thechse sufficient water for the
basic needs of rural populations. In both the NV the WSA there is no definition about
what is sufficient and it is not stipulated or weit in law what water quality, quantity and
accessibility of water is sufficient for basic hum@eeds. According to the Merrian Webster
Online Dictionary (2007) sufficient can be defined: ‘enough to meet the needs of a
situation or a proposed end”

The quantity of water supplied to and used by hbaolsis is an important aspect of
domestic water supplies, because it influencesemggand therefore public health. According
to several (senior) officials within the regionaplmalanga office of DWAF and MLM it is
debatable what amount of water is needed per cgataday and this quantity is not
determined.

The World Health Organisation (WHO) states thatiaimum of 7,5 litres of water
per capita per day meet basic requirements of pesple under most conditions, based on
estimates of requirements of lactating women whgage in moderate physical activity in
above-average temperatures. This water needs td deguality that represents a tolerable
level of risk. However, this volume does not takiaccount health and well-being-related
demands outside normal domestic use like wateirukealth care facilities, food production
and economic activity or water use by people sirfiefrom AIDS® (WHO 2003).

According to the NWA the BHNR should provide forethessential needs of
individuals including water for drinking, food praq@ation and for personal hygiene.
Therefore more water is needed than the 7,5 geegperson per day. According to Pollard et
al. (2002) the World Health Organisation (WHO) cemg with a standard of 40 litres per
person per day for basic human needs. As the BHNRIdG provide for the essential needs
of individuals including water for drinking, foodrgparation and for personal hygiene,
washing clothes can be interpreted as part of patdoygiene. Then the 40 litres per person

% people know how much water is collected becaugenis collected and stored by drums and buckeis. B
when water is used directly from a tap the peoplgally do not know how much water is received. Haosve
these people indicate that this is mostly more 2flitres per person per day.

% More water is needed for people suffering from SlBecause of health care and hygiene purposes.
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per day is indeed the WHO'’s standard, as can be feen Figure 11 (World Health
Organisation 2005; Pollard et al 2002). Gleick @QR9recommends international
organizations, national and local governments aatemproviders to adopt a basic water
requirement standard for human needs of 50 litergpprson per day. This amount is needed
for drinking, basic sanitation services, human bygiand food preparation.

1oL~ drinking

I

Short term
-survival
Long term
~ lasting solution

Medium term

- maintaining

200 cooking
30L / personal washing \
40L / washing clothes \

50L / \

Gepemll,
G0L Increasing
TOL waste disposal (sanitation’) ) quantity
Decreasing
business (crops production livestock) quallly

/ gardens recrealion \ Y,

v
Figure 11: Hierarchy of water requiremen(@after Abraham Maslow’s (1908-1970) hierarchy ofa®) Source:
World Health Organization 2005).

It remains unclear where the BHNR, FBW and RDPdsgdfs for basic water services
come from. According to a senior official of DWAFeNpruit the 25 litres per person per day
was a guideline by the WHO in the past, howevaes, ¢buld not be confirmed by the author.
It remains questionable whether the 25 litres mes@n per day is sufficient for basic human
needs. According to MLM’s Head of Civil Engineeriagd contact person of the WSA the
standard of 25 litres per person per day at a maxirdistance of 200 meters is outdated.
MLM uses 50 litres per person per day at a maxindistance of 200 meters as a standard
according to MLM’s Head of Civil Engineering. Onetlother hand the MLM’s Water
Services Development Plan (MLM 2006b) comes up withstandard of 25 litres of potable
water per person per day.

Some important issues should be taken into acdmymeserving a fixed amount of
water for basic human needs. At first there willays be water losses and these should be
taken into account in the allocation of water te BNHR. Secondly, it can be questioned
how to guarantee that everyone in a system ge¢gjaal amount of 25 litres per day? This is
not possible without highly sophisticated water tcolnmeasures (see also section on water
control). Since this is unrealistic (at least oa #nort term) more water needs to be reserved
for safety so everyone in the system is able tothget25 litres per da$f. Finally it is
important to know where the water for basic humeeds should be set aside for the BHNR
and is included in the water use licenses. Isdhighe location where people live or where
they work? Especially in South Africa with its hdared history most people work and use
water during that period in other locations tharevethey live.

Defining a minimum for basic human needs has &othignificance as the volume of
water used by households depends on accessibdityetermined mainly by distance and
time, but also including reliability and cost. THO categorised accessibility in terms of
service level but does not give a maximum distdocea domestic water source. There is a

19 Erom interview Head of Civil Engineering MLM
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high or very high level of health concern when tlmmestic water source is at a distance
between 100 and 1000 meters or 5 to 30 minutekdoligzction time or more. The level of
health concern is low when water is delivered bbgpaon the household plot or within 100 m
or 5 minutes total collection time (WHO 2003).

4.4.1 The domestic water users’ opinions about sufficient water

From the field work and MLM and DWAF documents dincbe concluded that basic
water services are often not applied accordin@pécstandards. But what if they are? What do
the domestic water users in southern Nsikazi tloihthe water services delivered and what
do they think of the standards? There is no sttaigbwer for this question.

The respondents that get water from a tap on th@mestead have difficulty with
indicating the water quantity necessary for basimén needs. They do not know how much
water they are using because the water is usedtlgifeom the tap. For the collection and
storage of water from other sources usually bucketirums are used and therefore the users
have a good idea of how much water they are uSWager is usually collected with 25 litre
buckets or drums.

Most respondents at first believe that the 6008diper household per month of FBW
is enough for basic human needs. But after crosskihg (40 litres per person per day when
household size is 5; 25 litres per person per dagnahousehold size is 8) most respondents
are of the opinion that the 25 litres per persandag or FBW is not enough for basic human
needs. Often more water is needed for personalehggand the washing of clothes and
dishes. The 200 meters distance is too far acaptdirthe majority of the respondents (again
after cross checking by showing the distance infiidd; otherwise respondents often think
that the maximum distance of 200 meters is satfac The respondents had difficulty with
indicating what maximum distance would be suffitiea them since the majority has
difficulty with estimating distances. It takes adptime for people to collect water from other
sources than household or homestead taps becayshabe to walk several times to collect
the water needed for the household (water fetcmagly done by women). Water fetchers
usually have to wait at communal water sourcesusxaf queuing. It is not uncommon that
people are waiting in the queue when water deligops since water delivery is unreliable.
Fetching water from other than household of honaestaps is especially a problem in hilly
areas where it is difficult to carry water overiatance. Because of these reasons a distance
of 200 meters is too far for the collection of water basic human needs according to the
majority of the respondents.

It can be concluded that the majority of the wiewed domestic water users in
southern Nsikazi are not satisfied with the stadsldor basic water services and the WHO
advices a standard of 40 litres per person per dhg.25 litres per person per day that is
allocated to the BHNR might be too little to measizc human water needs and it should be
considered to increase the amount of water thatasated to the BHNR.

Desired level of sufficient basic water servicegatals on expectations and experiences

People that are not used to a higher level of msgevices delivery (usually in the
more rural or remote areas) are more often salisfieh 25 litres per day than people in more
urban areas. However the maximum 200 meters distaficche water source from the
household is too far according to the majority loé respondents. Because of this several
respondents have made illegal connections to fipe systems.

From the field work it can be concluded that thegde in urban or peri urban areas
are usually better supplied and expect higher sewélater services. Especially the people
that get more than basic water services supphnaitestract as much water as possible and
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water is spilled. The fieldwork demonstrated tliesie people are often unsatisfied about the
basic water service supply standards.

In short it can be concluded that the majorityhaf respondents are not satisfied with
the standards; 200 meters is too far and 25 lip@sperson per day or 6000 litres per
household per month are not enough for drinkingdfpreparation and personal hygiene.

4.4.2 Need for productive water

Besides basic domestic water needs it is questienahether this should be
considered to be the only water requirement foalrneed¥. Most respondents have small
vegetable gardens or want to be able to start ablgegardens and therefore need water for
this purpose. The majority of the respondents neede water for these purposes. Most
respondents -without a vegetable garden- pointéchauto have a vegetable garden because
they do not have access to water needed for wgténm crops. The majority wants to start
vegetable gardens when they have access to thedegder. The people that get more water
than needed for basic human needs also use thieesewater for watering these gardens.
MLM does not want domestic water users to use esiperpurified water for these activities,
however for the majority of the people this is timdy reliable source of water.

According to several senior officials at DWAF Neisp and MLM the South African
government wants historically disadvantaged indigld (HDIs) to start small scale
productive activities like vegetable gardening. wdger the government does not come up
with alternative water sources needed for irrigatihe vegetables. According to the chief
engineer WRM DWAF Nelspruit DWAF wants to promo&ople to come up with their own
alternative water sources for productive uses (l#teall dams, boreholes, rain water
harvesting (RWH) etcetera). However, from the wigars with domestic water users in
southern Nsikazi it can be concluded that the iladtan of alternative water sources are
often unaffordable for the peopl@ossibly investments could be made when households
share costs and benefits. This does not happensediaancial means are still inadequate or
the people do not know how to do this. Capacityding and awareness creation concerning
this is needed. In fact DWAF head office is initigtto assist and subsidise RWH structures
for HDIs. However, in practice no signs of this eidound on the ground. The government
should support the need for productive water; oisbgplying more (purified) water, or by
supporting the development of alternative waterses

Recently a new approach emerged in which both dibereesd productive water needs
are taken into account; multiple-use systems (M€¥SThe MUS approach is one that says
that people have multiple uses of water, which came from multiple water sources that
people can access by using multiple technologiesekample, for drinking water very good
quality water is needed, while for washing clotleeswatering the garden different water
guality standards apply. Clean water is usually anexpensive to provide; bulk water for
domestic use must be purified, underground wateften clean but must be pumped, and
pipes are needed to bring drinking water closeht people’s households. Rainwater is
perfectly good for backyard gardening of brick nmaki and can complement household
needs met from the domestic water services systamKoppen 2006). The MUS approach
can be a good response to address the demandthrgiive water. DWAF should study this
approach and in the mean time more water shouklipplied because many people do not
get the basic water services they are entitled to.

1 pollard et al 2002 have questioned this before.
192The Water for Food Movement, IWMI and AWARD (NGQgaurrently working with the MUS approach.
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In fact the Reserve is not intended to include @dress water that is needed for
additional household or productive needs, subsistamops or small-scale productive use
(e.g. vegetable gardens, livestock production aallsenterprises) but in practice this is an
important component of people’s livelihoods thas targely been ignoredhe productive
demands of rural users should form part of alleceglans®®

Too little thought has been given to the mechasiby which allocation of water for
use by rural communities above the BHNR will be lienpented. Rural communities use
water for multiple productive and domestic uses$ #na important to their livelihoods. There
is strong evidence that where water services learglsincreased this has a direct impact on
poverty reduction. How can more water than the BHMRallocated to rural communities?

Two options exist, namely schedule 1 and allocaéind licensiny*. The “reasonable
use” recognised under schedule 1 is open to irg&fon and might accommodate some
productive uses, but it is not clear to what lelelthe future water can be allocated to rural
communities when water use licenses are obtainedeMer, the question comes up how the
voice of rural communities can be brought to tieensing tabi®. In the end it is important
that productive water will be allocated to ruratmmounities. It could be considered to include
productive water for rural communities in the ReseilOn the other hand, this would not be
necessary when the allocation of productive wateutal communities is better specified in
the NWA under schedule 1.

4.4.3 Perceptions other water users on BHNR

From the interviews with water users (other thamdstic water users in southern
Nsikazi), key stakeholders and other stakeholderte Crocodile sub-catchment it can be
concluded that all respondents agree with the atiioe of water for basic human needs.
Water for basic human needs is prioritised by edpondents and it is perceived as a basic
human right to have access to water for basic né&tleary water consumption accounts for
7% of the water in the Inkomati catchment. Thetfoacof the water consumption for basic
human needs is considerably smaller; less than 0p5%he MAR of the Inkomati
Catchmerf®. As this is very small it hardly competes witherthwvater users in the Crocodile
Catchment and therefore not a problem accordingh& respondents. All respondents
perceive the 25 litres per person per day to beirammuam requirement for basic human
needs. The 25 litres per person per day is sufficées a bare minimum according to all
respondents. However, according to the majoritthefrespondents more water is needed by
the people for further development. The majoritythaf respondents is of the opinion that it
is not necessary to include a larger amount of miat¢he BHNR since people can pay for
water after FBW and get more water when necesgagmall minority of the respondents
believes that more water should be allocated tBtHBR. All respondents indicated that an
increase in the allocation of water to the BHNR ldoiardly have consequences for other
purposes and therefore there would be no problaimeto.

193 Erom interview senior researcher International &v/&anagement Institute (IWMI) and Chief Engineer:
WRM DWAF Nelspruit; Pollard et al. 2002; Republic@outh Africa 1998.

194 5chedule 1; see NWA (Sections 4(1) and 22(1)(aj(@ Item 2 of Schedule 3)

195 From interview senior researcher International &/Management Institute (IWMI) and Chief Engineer:
WRM DWAF Nelspruit; Pollard et al. 2002; Republit@outh Africa 1998.

1% The MAR from the Inkomati Catchment is estimatet¢a2945 million nffannum (DWAF 2004a). With an
estimated population of 1 462 000 in 1995 (DWAF 20QQusing 25 litres per person per day (basic human
needs) about 0,45% of the MAR is used for basicdrunmeeds.
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4.5 Water Control

4.5.1 Lack of water control by local government

A major problem with basic water services delivesythat there is a lack of water
control by the MLM and the WSPs. This results ighty unequal water distribution in the
water services supply scheme of southern Nsikd®.“fiead enders*®” in the 24 hour well
supplied townships (KaNyamazane and Tekwane) udespifl large quantities of water as
well as other relatively well supplied areas (&gbokweni}®® Water abstractions are often
uncontrolled. Because the “head end” of the wagevices pipelines use too much water
there is a lack in water and pressure left for sisgrthe “tail end” of the system. From the
field observations it appeared that the peopletiaae good access to water that do not have
to pay for it often use a lot of water. Water iteafspilled and purified drinking water is used
for watering the garden, streets (against dust) (anthll scale) irrigation. In theory every
domestic water user could be able to get 125 Ipersday as this is the amount of water that
enters the water services system. But, next toefSs this water is distributed very
inequitably and most domestic water users do gehness.

Physical/technical contradby MLM and the WSPs in basic water services dejive
lacking because the technical system (the pipesipstem) often lacks water control
mechanisms. Most tap connections are not metarexdndt possible to meter communal taps
because it is not known who uses what quantity atewunless a prepaid system is used. In
Box 5 a contested prepaid water meter system ine8pwear Johannesburg is discussed
(outside research area). When taps are meterexl thiey are not read by the WSP and water
use is then not billed when more is used than FB®¢ (Tekatakhu village case below). Most
domestic users in southern Nsikazi do not payHeirtwater after the six kilo litres of FBW.

The money needed for a totally controlled watevises supply system is very large
and not available by MLMBesides this, capacity at MLM and WSPs and commmtrfrem
the domestic water users is need@d

Water losses

From studies conducted for MLM it is concludedttiaaound 70% of the water
supplied to southern Nsikazi are losses. At finstré are distribution losses because of leaks
in the pipeline system. Next to this a lot of wagelost because of illegal connections that are
not properly connected to the pipeline systeénBesides this often people in well supplied
areas spill a lot of watg¥. During the field work the spilling behaviour ofamy domestic
water users in southern Nsikazi has been obselwvesgveral cases water was running from a
tap but not collected or used and water drained the soil. Dirt roads bordering the
households are watered in order to prevent thetdusnter the house. Also from interviews
with domestic water users in southern Nsikazi itswaonfirmed that water spilling is
generally accepted within the communities. Fromdistsl done for MLM in Kabokweni
Township on average there are about 4.4 leaks fa&d s(leaking taps, pipes etc). In

197 Head endein this context is means a domestic water uséristia the beginning of the water services
delivery system instead of at the etall(ende) of the system.

198 Erom field observations southern Nsikazi.

109 According to studies done for MLM losses are eated to be around 70%, see section water losses.
10 From interview with Head of Civil Engineering MLM.

1 From interview Head of Civil Engineering MLM.

12 The expressiobAfrican washing machine’tomes from this behaviour. A bucket with laundrplisced
under a continuously running tap in order to wasmtlry. This was also observed during field work.
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KaNyamazane the whole system is fixed for 3 timesl® years however water losses
continue. People do not feel responsible to releaiks or not to spill wat&f’. By the field
work water losses from leaks in the pipeline systemd leaks from illegal connections were
confirmed. The water losses were not quantified iamginot possible to define which cause
(distribution losses, illegal connections and watgtling) is responsible for what part of the
total water losses of 70%. It is questionable andlear whether (purified) water use for
productive purposes were or should be perceivéalsass in the studies conducted for MLM.

System losses and other water losses are commitre idelivery of water. For this
reason a safety factor should be incorporatedthiedBHNR because the water quantity that
is set aside for basic human needs will never beséime as the water quantity that is reached
by the consumers.

People can get more water than FBW but have tofgayhe water after the 6000
litres per household per month. As payment for wafeer FBW can be a problem WSPs
search for possibilities to restrict water usagerafBW. There are some physical/technical
water control options for basic water servicesvdel that can be used by WSPs, identified
by a senior staff member of a WSP (Silulumanzganthern Nsikazi:

Limited time of supplywater supply is limited to a couple of hours pey @ad
therefore not more water then a certain amountbeagxtracted (e.g. FBW). This is currently
the case in many areas in southern Nsikazi as ao# mater (or pressure) is available.

Continuous low flowthis can be done by supplying 6000 litres perskebold per
month when the tab is open continuously. The floW lve very low; half a cup per minute
(140 ml/minute). This will not work in practice atiterefore the flow has to be increased.

Roof tank a mechanical way to restrict to the 6 kilo liteds=BW is by having a roof
tank, filled with 6000 litres every month (by trigk But also this option is impractical;
houses are weak and so a construction is needetthdatank. This will make this option
expensive, apart from the storage tank which valcbstly.

Electronic devices these devices can manage the water supply. Aevalil
automatically close after the 6 kilo litres of FBW problem is that this option is expensive,
unreliable and maintenance (batteries) is needed.

Pre-payment systenexperiments have been conducted in Limpopo Previmbis is
also done by the WSP Johannesburg Water in Sowetataseems to be effective from a
technical control point of view. However, it is natcepted by domestic water users and the
technical system is expensive (installation). Qutiyethere is also a court case between
domestic water users from Soweto and the WSP agldhmestic water users do not agree
with the pre-paid system (see Box'8)

Water meters are technical components of watetr@ooy WSPs. However, a water
meter on itself does not control water. The metesx to be read and the more water used than
FBW has to be billed. And when the bills are natgdar, there should be enforcement.

Case: Tekatakhu village, Kabokweni Township

Within Kabokweni Township water supply is generalbove the standards for basic
water services supply since people can usuallyaesauch water as they want (at the hours
that water is available). In this area almost aluseholds have a homestead pipeline
connection and the connections are metered. Thersnate not read or billed by MLM
because of a lack in capacity at MLM and water fiero used for irrigating vegetable
garden§®™.

13 From interview Head of Civil Engineering MLM.
14 Erom interview senior staff member WSP (Silulunmijanz
15 From observations and interviews in southern Nsiad interview with Head of Civil Engineering MLM.
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However, in the uphill areas of Tekatakhu villggart of Kabokweni) the homestead
taps do not supply water (only a couple of hounsmenth) because there is not enough
water and pressure in the pipelines. Because ®MhiM supplies water with trucks to 5000
litre reservoirs twice a week. The households tieate to make use of this water source
complain about too little water and the distancd amount of time they have to spend for
the collection of water. Although hardly any watereceived from the pipeline system the
water is metered and the people are billed. Becaluae pressure (and no water) in the pipes
the water meters run and bills are exceeding theuatmof water used by far. The people
have complained about this and they do not pay Hiks.**°

Prepayment water metersin Soweto
“...(In July 2006) an application was launched in th@hannesburg High Court asking the Court|to
declare that the decisions of Johannesburg WateSRWo limit free basic water supply to 6 kilolitrper
household per month and to unilaterally install pagment meters are unconstitutional and unlawfae T
Court is being asked to order Johannesburg Watey)(Btd. to provide a free basic water supply ofif@s
per person per day, and the option of a credit-meetesupply installed at the cost of the City [of
Johannesburg, to the residents of Phiri, Soweto.
Since March 2004 the applicants, along with thoasaof residents of Phiri, Soweto, have had
their water cut off by Johannesburg Water, whileeo$ have been persuaded to accept prepaymentsneter
as the ‘only’ option available besides total disnention. All of these residents had previously gplied
with unlimited water for which a flat-rate was ledi With the imposition of the prepayment metens, p
because the free basic water amount is insuffidiembeet the basic needs of the typically largeskbolds
in Phiri (research undertaken by the Coalition AgaiWater Privatization in 2004 found the average PHiri
household comprises 16 people), Phiri residentsoften without water for up to two weeks at a tiraehe
month because they cannot afford to purchase axhditiwater once the free basic supply is exhaugted
(source CALS 2006).”

Box 5: Contested water control and basic water standarB8&iri, Soweto

Organisational control and socio-economical or pickl control of the WSA and
WSPs are also lacking in southern Nsikazi. Thereaisack in capacity at the local
government. When the technical system is allowihgspral water control -when there are
well functioning water meters- often the metersraveread by WSPs and the water use is not
billed (this was observed in Kabokweni, Dwaleni awielisha). And when the water use is
billed, but the water user does not pay, nothingpeas’’. There is simply no capacity to
force the thousands of people to pay when morenistesed than FBW. Besides this, within
the community it is generally accepted to use watefficiently. There is hardly any social
control or awareness about not to spill water. Wagglling is generally accepted while the
majority of the domestic water users in southerik&s do not get enough water. There is
unawareness of the consequences of the water umdgeviour on other domestic water
userd’® Awareness raising and education is needed fongihg the water spilling
behaviour.

Culture of no payment
Most people in southern Nsikazi do not get watls bfter FBW. In the formal areas
where people receive bills they often not pay Far watet*. According to the Head of Civil

118 hid.

17 Erom interviews domestic water users and obs@nsin southern Nsikazi; interview Head of Civil
Engineering MLM.

118 From observations and interviews in southern Nsigad interviews with MLM and WSP staff members.
119 From interviews with domestic water users soutiNsikazi.
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Engineering of MLM in Kabokweni about 10% pays fbe watet*®. According to Brown
(2005) 21% of the household in KaNyamazane and%-@Dthe households in Matsulu paid
for water after FBW in 2005.

There are several reasons for not paying for wssderices. There is a general believe
that water comes from nature and is not produakd @lectricity) but is free of costs and
freely available for all South Africans (althouglater has to be purified and pumped). Many
people see water as a basic human right and sargetidt should not be paid 6t

Then, there is the attitude of not paying for walbecause water services are
unsatisfactory. For example, the people expectimootis water supply because this is
promised during elections. Another reason for reptipg comes from the ANC’s strategy
during Apartheid to obstruct the Apartheid regimeno pay principle was stimulated in
order to boycott the government. This principlstil in the minds of the people in southern
Nsikazi and they do not want to pay for water sesf?

Enforcing non payments

It is difficult to stop non payment and enforcesthBy law it is not allowed to stop
water supply to the people that do not pay sinteisha basic need. Electricity can be cut-off
when there is not paid for, this is not the cash wiatef**

The WSP (Silulumanzi) in the concession area ofteyn Nsikazi let households in
Tekwane pay after 12,000 litres per month. Frondistiin Tekwane it was concluded that
the average water use per household per month,@Q@1itres. For this reason the WSP
decided to let people pay after 12,000 | becauseraise no one will pay for the watef.

MLM lacks staff and technical expertise to fulfsd responsibilities concerning water
services delivery. Because of this there is aldack in the water control of MLM in the
water services system of southern Nsikazi and eefoent of water usage after FBW is
difficult.

4.5.2 Water control and requirements for the future

Buy-in required at three levels for sustainable evagervices management

According to the Chief Engineer Planning and Depgient at DWAF Nelspruit buy-
in is needed at three levels for sustainable wsBrices management:

Politician level Politicians should agree that people have tofpayvater. However,
this is often not the case because it is unpopélacording to the respondent there is a
problem with new politicians. Promises to the pecgrde made that “we will serve you” and
everything will get better after the abolishmentAgiartheid. But now realisation comes into
play and it is clear that the promised goals affecdit to achieve. Therefore it is difficult to
let people pay for water services (after FBW).

Official level: At official level it is important that capacity amxpertise are available.
Officials should read the water meters and a aertamber of officials are needed. Capacity
and (technical) skills are required but are oftenh available. Technical expertise is difficult
to find because many white educated people haveStaith Africad®. In the mean time it

120 From interview Head Civil Engineering MLM.

121 Erom interviews domestic water users southern ik

122 1hid; Brown 2005.

123 Erom interview with senior staff member WSP.

124 |bid.

1570 jllustrate; a friend of the respondent, a 5yed age Civil Engineer, only has 10 class matiégdé 75)
in South Africa. The other 65 class mates haveSetith Africa.

70



will take time before black people have the exgerand education that is required to fulfil
these tasks®.

Ground levelThere is no real buy-in at ground level. The paytnate is only 40%
in KaNyamazane. Nothing happens when you do nofgayater because of politicians.
They do not want to start with unpopular measurasre should be enforcement of the rules.
The water users should feel responsible and’pay

According to the MLM’s Head of Civil Engineering & and a senior staff member
of a WSP it is technically possible to supply watentinuously with the current water
services infrastructure. Then more water has togaghinto the pipeline system. This is not
done because all households should at first beratetnd everyone should pay for the water
usage above the FBW. When there would not be swkrveontrol by MLM and WSPs
more water would be spilled, costs will not be remed and the water distribution will
remain inequitable within southern Nsik&2i

In the end formal connections are desired, thatMiMind WSPs will have control on
water and all people have access to the waterribeg. But financials means are needed for
this and capacity and commitment from the domestter users. Now there is a lack in
water control and many people use too much anefibrer even more people do not get the
water and nothing seems to work. It is unknown wttaa “full” water control would be
operational. This depends on the availability ofney and (technical) capacity within local
government, but also on the cooperation of the dtimeater users.

4.6 The Role of Tribal Authorities; no Traditional Systems of Water
Management

4.6.1 No traditional systems of water management

No traditional systems of water management atiticaal alternatives to basic water
services supply have been identified in southerikdds during the field work (as were
identified by Malzbender et al. 2005, see Concdgttammework). This is confirmed by tribal
authorities. Tribal authorities are responsible fand (stand) allocations for people’s
households and for solving conflicts within the coomities by tribal court. Besides this the
people can complain to the Chief's Indunas (rigahdh men) about problems concerning
services including water services. The Indunas eVikck in the field what is going on and
then they will report the problems to the local gament’s councillors. The tribal authorities
themselves do not deal with water services andetbes no traditional systems of water
management exist. Water services is the respoigibil the local government. The tribal
authorities only report to the councillors whenuss related to water services (and other
services) arise. Therefore the tribal authoritiepresent the community, but the people
themselves can also complain to the councillorsatly*2°.

126 Under Apartheid it was difficult for black peoptereceive high level education.

27 From interview Chief Engineer Planning and Deveiept DWAF Nelspruit.

128 From interviews Head of Civil Engineering MLM anchge staff member WSP; DWAF 2001b.

129 During interviews in southern Nsikazi the repreéatan of the community by tribal authorities was
guestioned by several community members.
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4.6.2 The role of tribal authorities and water services

Conflicts exist between tribal authorities and logavernment. The municipalities
represent the new governments. Chiefs do not warddet part of the new structures and
currently there is competition for powé&ts The role of the tribal authorities is writtenttre
Traditional Leadership and Governance Framework idmeent Act of 2003 (Republic of
South Africa 2003). However, in practice the roketmditional law is not always clear.
Within Local Government this is ignored because # sensitive issue. According to several
senior MLM staff members tribal authorities do fibtn the political system but Chiefs have
authority within the communities. The Chiefs haverentraditional authority, while the
municipality has the powers. Community members do not always know when tolgo t
tribal authorities or to the municipalityywhen should one go to the tribal court or to the
court in Nelspruit?” In general people go to the tribal court for snalime issues and
conflicts and for larger issues to the formal cotite Chief has indirect political power since
the Chief, as an authority within the communitieas influence on the voting behaviour of
the community members. Therefore the tribal autiesrido have influence on councillbts

According to King (2007) the fact that within thewn structures, local government is
responsible for development, has contributed tempowerment of municipal structures at
the expense of the tribal authorities and othatiticmal institutions. However, MLM has to
cooperate with the tribal authorities. When the ipality e.g. wants to construct a road it
has to consult with the chief and ask for permisdiecause in southern Nsikazi usually the
Chief is the custodian of the laid

According to several senior MLM officials the trlbauthorities are a political
problem; they do not recognise the municipality asdh result cooperation with the Chiefs is
difficult. Informal and illegal settlements are aoplem in tribal areas since there are no
formal residential areas. Chiefs and their Induadlecate land (stands) to the people
everywhere, also in areas where there are no (watwices or where it difficult or
impossible to get services (e.g. in uphill or rodail areas). The tribal authorities expect
MLM to supply the services (including water) whiley do not recognise MLH¥.

According to a Chief and his Indunas they wantdoperate with the councillors and
MLM. The Chief tells the Indunas not to allocatedauphill or in other unsuitable areas
(flooding areas) because there are no facilitied \@ater services. According to the tribal
authorities the problem lies with the ANC becautenaking promises to the people. The
ANC tells the people that they can live everywhiérey want; the ANC promises that the
services will be provided. The community believes tand is determined to live in these
unsuitable areas. Another reason for people liwngnsuitable areas (for services supply) is
that people move to other pieces of land than #rel I(stand) allocated® This was
confirmed during field work. However, from the fielvork it can also be concluded that
tribal authorities are responsible for the allomatdf land that is unsuitable for water services
delivery.

Because of the homeland policy of the former Apeid government the majority of
South Africa’s inhabitants (blacks) were forcedite on 13% of the country’s surface area,

130 Erom interviews Chief, Induna, senior officials/iCEngineering MLM, domestic water users southern
Nsikazi; King 2007.

131 Thanks go to Nynke Post Uiterweer because by rgadm thesis (Post Uiterweer 2004) | was informed
about the legal state of tribal authorities acauydd state law.

132 Erom interviews senior staff members MLM.

133 From interviews Chief, Induna, senior officialssiCEngineering MLM, domestic water users southern
Nsikazi; Waalewijn 2002.

134 From interviews Chief, Indunas; King 2007.

135 Erom interviews Chief, Indunas, MLM staff; King 2Z00Naalewijn 2002.

136 From interviews Chief and Indunas.
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usually poor areas from a natural resources pdiniew. This is also the case in southern

Nsikazi. In southern Nsikazi there are many hilel @oils are very shallow. The area is

densely populated and there is not much spacédsities hills and areas far from urban and
peri urban areas (people usually do not have meansansportation and therefore cannot
live far from facilities like shops etcetera). Tastimated growth rate in Nsikazi is 5% per

year. Besides this there are many illegal immigraettling in the area (from Mozambique,

Zimbabwe, Swaziland and other countries). Becafiseese reasons the people often do not
have a choice and have to start living in unsugta@oeas for water services delivery.

The same Chief said that everything was bettehé drea before the elections of
1994. At that time only the Chief was responsilde électricity, roads and water services
delivery and services delivery in general was Ibettecording to the Chief all houses
received water services in KaNgwane. At that titneas easier to solve problems since there
was no bureaucracy and corruption. Other souradisate that water services and sanitation
were hardly or not supplied to the homesteads iNd¢eane during the Apartheid érfa
Several domestic water users confirmed that wagerices supply was not better before
19948 According to an Induna it cannot be said whetiasic water services delivery was
worse of better under Apartheid and the KaNgwaneguonent. Basic water services levels
are fluctuating all the time according to the respent, and the current problems are caused
by high population growth rat&s.

Besides conflicts between tribal authorities andalogovernment there is rivalry
between the tribal authorities. Most disputes d@iaboundaries. Chief Mbuyane and Chief
Nkosi are in conflict because of the disputed bowfetheir tribal areas. This existence of
conflicts between tribal authorities is common &g its roots in the history that tribes were
replaced to the homeland on the territory of anotilee*°.

The authority of the tribal authorities is quesédnby some community members.
This is an outcome of the links between the trdagthorities and the Apartheid government.
In some cases, the tribal authorities expandedimep because of Apartheid which is not
forgotten by local residents. The Chiefs were sujgobduring the Apartheid era to be the
local government for their area. Chiefs were respmea for the collection of taxes and the
government paid salaries of the tribal authoritgm® community members think that the
Chief does not help the community since he woul¢ get money from the people (by land
allocations and tribal court) and is not concerméith the community. According to some
community members the tribal court and court outesrdo not make sensd)dw can an
uneducated man be a judge? The punishment finesrdyancome for the Chief and do not
solve a thing™*.

Within the communities of southern Nsikazi that eveisited during the field work,
the views on the role of the tribal authority amekéd to age and education. Older and
uneducated community members are more likely tacgiee the tribal authority as an
important structure in rural communities. Youngad anore educated community members
are often indifferent of the role of the tribal laoitity and are more likely to embrace the
ANC and the new local government structtites

137 From interview MLM senior official and interview \WSsenior engineer; Waalewijn 2002.
138 Erom interviews domestic water users southern asik

139 Erom interview Induna.

140King 2007.

141 Erom interviews domestic water users southern assik

142 bid.; King 2007.
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4.7 Society’s Behavior Adapted to Insufficient Wate  r Services

Societies can adapt to the physical scarcity ofewa®ocial adaptive capacity is
defined as the ability of a society to adapt its patterns a¥afer) resource use to
increasingly scarce supplies and achieve a susbdnmeasure of social stabilityTurton &
Ohlsson, 1999; Ashton and Haasbroek 2002). As lveaier services are often insufficiently
supplied éccording to MLM’s standards and domestic watersiggerceptiony and water is
scarce in the research area, community membersitdaktive and searched for alternative
sources of water. This search for alternative sssifor basic water needs does not directly fit
in the definition of social adaptive capacity besmit are not necessarily the water resource
usage patterns that are adapted by society. Howsveiety —the people of southern Nsikazi-
adapted their behaviour in the collection of wdigrthe search for alternative sources for
basic water services. Water from these alternasiwerces is not necessarily used in a
sustainable way. These responses are however net @dlectively, but individually, so it
can also be questioned whether society adaptsstdficient water services delivery. It are
more individual responses.

According to Malzbender et al. (2005) by recogmgzand integrating traditional and
customary systems in South Africa’s formal statytoodies social adaptive capacity can be
increased. Water management then is adapted msilg ®aphysical scarcity and the people
are better in coping with water scarcity. Howeas,was presented in section 4.6.1, during
the field research no traditional systems or respsrto insufficient water services supply
were identified in southern Nsikazi.

Because water services are often delivered inseffiily the people of southern
Nsikazi have adapted their (individual) water cdilen behaviour. Several cases of this
“social adaptive capacity” in the search for alegive water sources have been identified
during the field work in southern Nsikazi. Firsttpany households have made illegal
connections to the pipeline system. Most resporsdinatt have an illegal connection believe
to have the right to make the connection since miata basic human right and they do not
have sufficient access to it. In many cases the RéLdandards for basic water services
supply were not met. On the other hand there ase alany people that make illegal
connections because they get a higher level oicgeewren if the water services provision is
according to the standards or better. lllegal cohoes are also made to be able to use a lot
of water without paying for it. Often it are thettee off that have the resources to make
illegal connections and abstract large quantitfesaier for vegetable irrigation, watering the
garden, grass or dirt road (to prevent dddt)

In an area in Dwaleni where basic water servitasdards are not met, a private non
registered borehole is installed by a community imemand the water is sold to around 120
households for ZAR 0,50 per 25 litres as an altéreavater sourcé*

As a response to a lack of or insufficient watewises delivery there are people that
collect water from the system in a well suppliedaaand sell it in locations with insufficient
water services delivery. In Gutshwa water is sgldMater sellers that illegally collect water
from the water service pipeline system in Kabokvhgodini. The water is distributed by
bakkies®. ZAR 40 for 1350 litres of water is paid to theteratraders by a household in
Gutshwa. In several areas water is collected by$leeof private bakkies when water services
are not provided for a long time. This water is sotd, only the costs of gas are shared
amongst the beneficiarié

143 Erom interviews and observations in southern Nsika

144 From interviews domestic water users in southesikati. On the 2%Lof August 2007 one South African
Rand (ZAR) is worth €0,10.

145 Bakkieis the Afrikaner word for pick up vehicle. Thegenerally used by all South Africans.

146 From interviews and observation in southern Nsikaz
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An important alternative source for water is veater. Most respondents collect
rainwater. Water is collected from the roof amatetl in a in a bucket or drum. This water is
used for washing and irrigation. The amount of watdlected is usually not very large since
people lack storage capacity (buckets, drums etete

In a new settlement area in Dwaleni trust nodagiter services are delivered. In this
area the community created its own water sources& ®pen drums are installed in the
ground in a low lying area arn(@ery) shallow ground water is collected (maximum 1 meter
deep). From observations the water quality lookad. brhe people chlorinate the water
before they use it for drinking or cooking purposesl until now no one got ill. The yield of
the water sources is very low and people can oetyery little water.

In Zwelisha and Dwaleni 2 respondents collectew#tom rivers for irrigation and
other households chores. The water is collectetiand (buckets). The collection of water
from rivers and streams only occurs on a smallesdalhen water services supply to the
household’s homestead tap in Zwelisha would sufiplya longer time the respondent would
not collect water from the river. The same appt®she respondent from Dwaleni; when
water would be delivered to the homestead tapalpandent would not go to the river to use
and collect watet?’

Finally, water from homestead of household tapefien shared with neighbours in
the whole of southern Nsika#i.

4.8 Conclusions

From Chapter 4 it can be concluded that the BHNR the delivery of basic water
services in southern Nsikazi face many difficulti@ee BHNR and basic water services are
not clearly defined. However, the generally acogmiort-term target standard is 25 litres
per person per day. The Reserve, and thereforetladsBHNR, is not yet implemented. In
practice FBW and RDP standards are used.

There is a backlog in the delivery of basic watawices delivery in southern Nsikazi.
The majority of the respondents do not get wateomling to the minimum standards for
basic water services. Water services levels areegbrspecific and variable in southern
Nsikazi and depend on many factors. Especiallynformal settlements water services
delivery is insufficient. The president of Southridd, Thabo Mbeki, stated that in 2008
every South African will have Free Basic Water.rhrthis research it can be concluded that
this is not possible for southern Nsikazi.

It is questionable whether the standards for baater services delivery are sufficient
to meet basic human needs. According to the WHGO43 per person per day should be the
standard for basic human needs. The majority ofréspondents is not satisfied with the
standards; more water is needed than 25 litresppeson per day and 200 meters as the
maximum distance to communal taps is too far. Be=slohsic domestic water needs, there is
a need for productive water. Most respondents nesgter for watering vegetable gardens.
Productive water is not included in the BNHR bubld be addressed as now water from the
water services system is abstracted for produgiivposes.

The distribution of water in southern Nsikazi iglilly unequal. This is caused by a
lack of water control in basic water services dalvin southern Nsikazi. Besides large
system losses due to old infrastructure and lobseause of illegal connections there are
losses because of water spilling. There is hardlysocial control or awareness about not to
spill water and water spilling is generally accept8trengthening technical, organisational

17 bid.
148 |bid.
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and socio-economical/political control is necesdarysufficient (according to the standards)
basic water services delivery to all inhabitantsaithern Nsikazi.

It should be considered to increase the amountatémthat is allocated to the BHNR.
The standards for basic water services deliverydangbtful and a safety factor should be
incorporated into the BNHR as much water is lostrduthe distribution of services water.

Conflicts exist between the tribal authorities dodal government. Informal and
illegal settlements are a problem for water sesvidelivery. Tribal authorities allocate land
to the people in areas that are unsuitable forvesevices delivery.

As basic water services are often insufficientlypied the people in southern
Nsikazi have searched for alternatives to havesactewater for basic needs. Several cases
of social adaptive capacity as a response to icgerfit water services delivery have been
identified.
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Chapter 5: Conclusions and Opportunities for the Re serve

In order to ensure equity and ecologically sustamaevelopment the South African
government's DWAF wants to re-allocate the natiowalter resources. Water for basic
human needs and ecological needs are prioritisetthel new legal framework the Reserve is
the only right to water. The strength of this reshas that it shows what is taking place on
the ground and what the actual outcomes of proiyeedsgislation and policies are. This
thesis is relevant for policy makers and practgigninvolved in the implementation of South
Africa’s new water legislation and policies, espdlgiin relation to the Reserve. The issues
raised will also be of interest to scholars ancemhinvolved in ensuring sustainable water
resources and water services in (semi-arid) deugogpuntries.

This concluding chapter is foremost a summaryhef findings and answers of the
research questions. At first the findings of the &Rnponenbf the research are discussed
within the conceptual framework and the researastgons are answered. The same is done
for the BHNR and basic water services componerth®fresearch. At last, opportunities for
the Reserve are presented and a concluding resarkde.

5.1 Conclusions Ecological Reserve

The ER is not yet determined for the Crocodile Riamd its tributaries. The
determination is highly complex, time consuming acapacity demanding. Almost all
DWAF policies and procedures to date cover Resdetermination methods, but there are
little guidelines about implementation.

Stakeholder participation in the ER determinatioocpss did not (yet) take place but
is necessary for decision making and find agreeroana final ER determination. The ER
determination process is complex and difficult toderstand for participants and by the
researchers themselves. Because it is difficult Stakeholders to understand it will be
difficult to make decisions about the ER. Some eltakders are distrustful towards DWAF
because of the lack in communication from the DWRBPM directorate (responsible for ER
determination) and because of the complexity. Stakkers are not always able or willing to
participate.

Perceptions of water users and stakeholders oRRhdiffer and are conflicting. The
ER should be realistic and a balance is to be fdagtdieen ecology, economy and society.
This balance between ecology and economy is noidfda@cause no stakeholder participation
in the ER determination process took place yet.

Water control and flow regulation in the Crocod#ieb-catchment are lacking by
DWAF Nelspruit. This is needed for the implemermtatiof the ER. Regularly the
international obligations with Mozambique and IFRs KNP are not met. Farmers that use
pumps for abstracting water from the system arallhacontrolled because of a lack of
technical control (no water meters) and organinati@ontrol by DWAF Nelspruit (due to a
lack of capacity). In the stressed Crocodile sulskbaent some farmers and/or IBs over-
abstract water (lack in socio-economic/politicahtrol) but DWAF Nelspruit is not able to
stop them. In the future the ICMA will be responesifor water resource management in the
Crocodile sub-catchment, however this does notajaet place because of a lack of expertise
within the CMA. Enforcement is necessary when wat@ver abstracted and this is noticed.
IBs are the actual water managers that are in acomf the water (technically,
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organizationally and socio-economically/politicalf)DWAF Nelspruit and (in the future) the
ICMA need to increase their water control for ag@oimplementation of the ER.

Water control technology is socially constructetisTis clearly the case for irrigation
infrastructure and water control structures. Thasvdeveloped and designed by the white
commercial farmer sector and IBs. The ecologicalvdl discourse only started recently and
was not taken into consideration. The water conteshnology is not suitable for the
implementation of the ER. The international obligas to Mozambique are not complex (a
minimum of 1,2 m3/s from the Crocodile River), agularly not met because of a lack in
flow regulation. The Reserve, which will be compl@=riable in time and probably higher
flow rate), cannot be met with the current watentoa situation. Stronger water control,
flow regulation and monitoring by DWAF Nelspruitdior the ICMA are needed for the ER.
All abstractions should be metered and controlled an extra weir or dam is needed for
improved flow regulation.

Water control needed for the implementation and itoang of the ER will be
complex because it is difficult to convert ER detgrations to flow rates. The required flow
rates for the ER are not constant or proportiofiaé¢ required flow rate will vary for different
weather conditions and seasons. Rainfall informa@md a monitoring system will be
necessary just as a monitoring system in a referawer. Rainfall data should be available in
real time and flow rates have to be adjusted imatebtli. In practice this will be difficult
because rainfall data is available months laterveaigr users’ allocations cannot be changed
immediately. Water management is a sociotechnigslem. The water management and
control needed for the ER implementation shoulddadistic and practical. The water control
necessary for the ER should match the social reouants for use to make the
implementation possible.

In short; the requirements for the ER should bemehed and stakeholders should
participate in this process. Secondly, the watersushould be told what quantity of water at
what time can be abstracted from the system. Thittls needs to be enforced by DWAF or
the ICMA. Currently there are difficulties with @emining the ER and no stakeholder
participation takes place. For a successful impteateon of the ER practical water
management is needed and water users need to kmewnlich water they are allowed to
abstract from the system. Finally a body on thaigdois needed to enforce that water is not
over abstracted. DWAF Nelspruit and in the futdre tCMA and WUAs will have to be
responsible for this.

Although the 1998 NWA identifies the Reserve ¢othe only right to water, there are
water rights originating from the old water Act tsill apply temporarily. Existing lawful
use of water under the 1956 Act is identified asflh causing a temporary legal complex
setting. In fact the water rights from existing falwise will be abandoned after the process
of compulsory licensing. But, because of the immarent legal complex situation this is not
understood or accepted by the majority of the ureved water users in the Crocodile sub-
catchment. The common perception is that it ispusisible or fair to abolish previous water
rights. IBs, farmers and industry will be resistand can frustrate the ER implementation
process by going to court.

The consequences of the implementation of the ERherwater allocations to other
water users —or social effects- in the Crocodile-satchment are not known yet. The ER is
not determined yet and therefore it is not knowm louch water is needed for the ER. A
public participation process will have to take glawzhere decisions are made about the
category of the rivers and size of the ER and afingly the ER will be set for 5 years. Only
when this process is finalised it is known what tb@sequences will be for the water users
and other stakeholders in the Crocodile sub-catohme
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A general conclusion of this research is thalWWBM is taking place in the Crocodile
sub-catchment and Inkomati Catchment. Water Sesvace provided by local government
while the Water Resources are managed on catchonenib-catchment scale. The BHNR is
reserved on catchment scale while basic watercEare supplied by local government. The
boundaries of local government (responsible forewaervices provision) do not fall within
hydrological boundaries. Because of water tragsfestchments are not always a suitable
scale for water management. Water services for Hgant Nsikazi (mainly within the
Crocodile Catchment) are supplied from the Sabecaichment.

There are difficulties in the decentralisation veiter management. There is little
cooperation and integration between DWAF Nelsprtng ICMA and Local Government.
The establishment of the ICMA is delayed as wellthees establishment of WUASs. In the
Reserve determination process hardly any stakehp&décipation took place yet.

The research questions are answered and discw#tbad the theoretical framework.
In the next section the opportunities and recomragonsfor the Reserve will be discussed.

5.2 Conclusions Basic Human Needs Reserve and basic water services

The BHNR and basic water services are not cleagfindd. The NWA does not
specify a quantity or an assurance level for theNBHIn the WSA of 1997 there is no
definition of what is sufficient water for basic han needs. The generally accepted short-
term target standard is 25 litres per person pgrlda2000,the FBW policy was formulated
which makes the provision of six thousand litresvater for free per household per month an
entitlement. In the end there is still considerdatk of clarity as to what quantity of water is
allocated to the BHNR since it is not specifieddny.

Currently no water is set aside for the Reservethatefore the Reserve, including
the BHNR, is not yet implemented. The Reserve bélimplemented in the future when
water licenses are issued. In practice the RDPFRBW standards are used for basic water
services delivery and water allocations to basitewservices are never restricted.

Basic water services delivery in southern Nsikams An enormous backlog. This is
confirmed by MLM and DWAF Nelspruit. From the fieldork it can be concluded that the
majority of the respondents do not get water agogréb the minimum standards for basic
water services. Water services levels are confmdiic and variable in southern Nsikazi and
depend on many factors. Especially in informal leetents water services delivery is
insufficient (according to the standards).

It is questionable whether the standards for basaier services delivery are sufficient
to meet basic human needs. The BHNR should prdeidthe essential needs of individuals
including water for drinking, food preparation afod personal hygiene. For these needs the
WHO advices a standard of 40 litres per persordpgr It remains unclear how the BHNR,
FBW and WSA's standards for basic water serviceeevadetermined or where they come
from.

The majority of the interviewed domestic waterrasigom southern Nsikazi is not
satisfied with the standards; 25 litres per pegs@nday or 6000 litres of FBW is not enough
for basic human needs. More water is needed edlyefciapersonal hygiene and washing of
clothes and dishes. The 200 meters of maximumrdistaf a basic water services abstraction
point is too far to collect water from accordinghe majority of the respondents. The desired
level of basic water services levels depends oe@spions and experiences.
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Besides basic domestic water needs most respandesgd water for watering
vegetable gardens. The Reserve is not intendetthadie or address water that is needed for
additional household or productive needs, subsistemops or small-scale productive use,
but in practice this is an important component@dge’s livelihoods. For the majority of the
people in southern Nsikazi purified water from Weter services delivery is the only reliable
source of water. The government should supportnéed for productive water; or by
supplying more (purified) water but preferably lmpporting the development of alternative
water sources.

From interviews with other water users and stalddre in the Crocodile sub-
catchment it can be concluded that the BHNR coniepgenerally accepted and that it is
acknowledged by the respondents that water fochasnan needs should have the highest
priority in the allocation of water. According tbe majority of the respondents the 25 litres
per person per day is accepted as a minimum forgamey situations. But the majority of
the respondents states that more water is needeeédple under normal circumstances.

There is a lack of water control by local governitreamd WSPs in basic water services
delivery in southern Nsikazi. This results in highinequal water distribution in the water
services supply scheme. Because of losses andthestic water users in the “head end” of
the water services pipelines abstract too muchniaéze is a lack in water and pressure left
for users at the “tail end” of the system.

Physical/technical control of MLM and WSPs is laakibecause the technical system
(the pipeline system) often lacks water control n@isms. Most household and homestead
tap connections and all communal taps are not ewbtdilegal connections to the water
services pipeline system are not removed.

Organisational control and socio-economical ortmali control by MLM and WSPs
are also lacking in southern Nsikazi. There isck laf capacity in local government. When
the technical system is allowing physical watertomn-when there are well functioning
water meters- often the meters are not read by Vd8Bghe water use is not billed. When
water use is billed (after FBW) and the water uk®¥s not pay, nothing happens. By law it is
not allowed to stop water delivery to the peoplattio not pay. There is a culture of no
payment. In the formal areas where people do geninlls the majority of the people do not
pay for water (after FBW). It is not possible folLlM and WSPs to force the thousands of
people to pay when more water is used than FBWhiwithe communities it is generally
accepted to use water inefficiently. There is hagatly social control or awareness about not
to spill water. Water spilling is generally accepte

Strengthening technical, organisational and socaemical/political water control
by MLM and WSPs is necessary. Technically it isgle to supply water continuously at all
tap connections. This is not done by the WSA/WSgabse all households should at first be
metered and all water users should pay for the natage after FBW for cost recovery
purposes. In the end formal connections are desthemh there will be water control by
WSAs and WSPs and all people have access to watdvalsic human needs. However,
financial means are needed by MLM for this techinbcentrol. But also capacity at the WSA
and WSPs (organisational control) and commitmenmnfthe domestic water users (social
control) are needed. Social requirements for usaequired for the necessary water control
before continuous water services delivery can vedfictively. Water use should be metered
and paid for (after FBW) in order to have the das$isocial effects; to make basic water
services delivery equitable and sustainable.

About 70% of the water supplied to southern Nsikaz losses. Besides this the
standards for basic water services are insuffi@enbrding to the majority of the interviewed
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domestic water users in southern Nsikazi. The Wid@cas a significantly larger amount of
water needed for basic human needs; 40 instead ditr@s per person per day. A safety
factor should be incorporated into the BHNR becaofevater losses and it should be
considered to increase the amount of water thatasated to the BHNR.

No traditional systems of water management or tiathl alternatives to basic water
services supply have been identified in southerikdds Water services delivery is the
responsibility of local government. Informal anteglal settlements are a problem in tribal
areas for water services delivery. Tribal authesitallocate land to the people in areas that
are unsuitable for water services delivery. Oftegré are no (water) services or it is difficult
or impossible to get services (e.g. in uphill otky soil areas). The tribal authorities expect
MLM to supply (water) services while they do notognise the local government.

The often insufficient supply of basic water seegidas social effects on the people in
southern Nsikazi on the collection of water. Selveeses of social adaptive capacity as a
response to insufficient water services deliveryehlbeen identified. Water is collected from
illegal connections, a private borehole water sellater sellers that collect water from the
water service pipeline system and illegally sedl thater, private cars collecting water from
distant water source, shallow ground water anchéhghbours’ tap. Most households collect
rain water as well for productive purposes. Waderollected from the roof but the people
lack storage capacity.

5.3 Opportunities for the ER

» Stakeholder participation is needed for a desirabiglementation of the Reserve.
Decisions about the size of the ER have to be nigdstakeholders. Since water
allocations are contested, stakeholders need tmihsulted and should participate in
the ER determination process. Then consensus cloubé and resistance against the
ER is prevented. The ICMA is the new body that esponsible for stakeholder
participation. While lacking technical capacity t@MA has institutional capacity
and is able to deal with the participation processe

e Current illegal water abstractions will be deletefier the compulsory licensing
process. More water in the Crocodile sub-catchm@hbe available for the Reserve.

» Water control and regulation of DWAF Nelspruit (aindthe future the ICMA) have
to be strengthened for the implementation of theskiRe the current water control by
DWAF Nelspruit does not allow the ER to be implemeeih\Water control is in the
hands of IBs. DWAF Nelspruit of the ICMA should bee water managers in the
Crocodile sub-catchment since they are responfblenplementing the ER.

» All water abstraction pumps in the Crocodile sutelement will be metered before
the end of 2007 or beginning of 2008. Practicaldmatds are needed for monitoring
and water control once the Reserve is implemented.

 The degradation of the Crocodile River and trinesarcan be prevented by
maintaining a minimum flow in the river. The intational obligations should be met
always. When there temporarily is no flow there arejor impacts on ecology.
Minimum ER requirements should always be met. Higlv ER requirements can be
discussed.

* Awareness raising by DWAF about water rights andrses is needed for water users
to get a better understanding of the current teamydegal complex situationn the
near future all water rights will be abandoned, &eer this is not always understood
or accepted by the majority of the water users. wass raising and stakeholder
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consultation in the ER determination process isleddo decrease resistance against
the ER and find consensus about a future ER ilCtheodile sub-catchment.

The Crocodile Catchment Forum is successful. Maakeholders and water users
voluntarily come to the forum meetings and open momication and cooperation
takes place. Stakeholder participation takes plaoeiever not yet in the ER
determination process. Stakeholders participatiothe forum should be broadened
since little emerging farmers and HDIs participate.

DWAF Nelspruit is currently studying the feasihjliand viability of constructing an
extra dam in the Crocodile sub-catchment. The wagers should pay for the dam as
the government does not give financial support.dByn development an increase in
the water storage capacity is generated resulting decrease in the water stressed
situation in the Crocodile sub-catchment. Also flogulation is increased which is
necessary to meet the international obligationd Mbzambique and IFRs for KNP.
It is to be studied whether the water users caorétin extra dam.

An extra weir is needed for improved flow regulatifor meeting international
obligations and IFRs. Within DWAF Nelspruit WRM tleeare ideas of constructing a
weir upstream of KNP. The weir will not be constad next to KNP and the park
would benefit because IFRs will more often be met.

Irrigation efficiencies could be improved by indees. This can either be government
subsidies or taxes. The government lacks the finameeans for subsidies. When
efficiencies are increased there will be less retlows and less water will get back in
the Crocodile River system. However evapotrangpimais the major loss and this
will then be decreased. Increasing irrigation égficies by taxing should be studied
by DWAF.

5.4 Opportunities for BHNR and Basic Water Services
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Water services levels should be increased by MLM AfEPs in combination with
strengthening water control. Water use should beerad and paid for (after FBW) in
order to make basic water services delivery eqigtalnd sustainable. This can be
done by making agreements with domestic water uS&ssvice levels need to be
increased since they are often below standardslbotfor enabling stronger water
control and willingness to pay.

The need for productive water should be addresBeel.assistance of DWAF in the
creation or subsidising of alternative water sosiremuld have positive effects on
many livelihoods. Less purified water from the wadervices infrastructure will be
used for irrigation. DWAF can cooperate with Lo&dvernment and WSPs being
beneficiaries. DWAF should study the MUS approashtaan be a good answer to
address the need for productive wateWWAF's assistance and subsidies for rain
water harvesting should be put into practice anthroanicated to the people that
need help. RWH is a good option since many housshal southern Nsikazi already
collect rainwater and are familiar with this. Howevnore storage capacity for the
collection of rainwater is needed. This should tdrassed by DWAF.

The “reasonable use” recognised under scheduletieoNWA might accommodate
some water for productive uses, but it is opemterpretation and it is not clear to
what level water is allowed to be allocated to mitve use. The allocation of
productive water under schedule 1 to rural comnesghould be better specified in
the NWA.

Education and awareness raising is needed for al@nige behaviour of domestic
water users in southern Nsikazi. Water spilling bardecreased.



Finally a concluding remark is made. Although fReserve is the priority in the
allocation of water there is still a long way to.gHowever, the Reserve and the
internationally renown NWA are ambitious. It wikke time before all NWA components
and the Reserve can be implemented and have thhedleffects. The Inkomati Catchment is
a pilot case in water reform of which a lot is ed. It is a learning process. In the end it
might be concluded that the Reserve -as it is atlgrelefined- is a bit too ambitious.
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Annex 1: The 19 Water Management Areas of South Africa (provinces
included)
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Annex 2: Theformer homeands

South Africa: Black Homelands
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Annex 3: Tribal land in the Inkomati WM A
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Annex 4. Map of the Crocodile sub-catchment
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Annex 5: Schematic overview of water servicesinfrastructure of southern
Nsikazi

(Source:DWAF 2003c)




