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Summary

After abolishing apartheid a new water policy framek was drafted. One of the main elements
of the new water framework is the Reserve. The doolithis research is on the Ecological
Reserve. A comprehensive Reserve determinatiomisrtly underway and due for completion
in November 2009.

Recently, South Africa is turning its attentionitoplementation of the new water legislation.
However, implementing and meeting the Reservedsepr to be difficult. The new water policy

faces a difficult transition period. Despite thenneater policy framework, the water in the

catchment is not managed according to new watesl#&ign. There is a gap between actual
water distribution and the desired distributionading to the new water legislation.

The focus of this research is on the Sand catchraesub catchment of the Inkomati catchment.
The Sand catchment is a relatively dry catchmettt lvnited water resources and a large semi-
urban population. The main water user is the itiiga sector which is a relic from the
homelands. Due to the limited water resources coetbwith a growing population there is a
strong competition for water.

The Sand catchment is in water deficit, especidllying times of low river flow. Several
strategies have been put in place to solve therwdaticit and to address the Reserve; 1) Inter
Basin Transfer, 2) Operating Rules, and 3) watenising.

In the near future the domestic demand in the $atehment will be supplied through the Inter
Basin Transfer. The remaining water user is thigation sector (and forestry). Meeting the
Reserve in the Sand catchment is only possibleirbying water abstraction of other water
users.

One of the ways to limit the irrigation water abstion is by implementing the Operating
Rules. These rules require irrigators to releasgefined percentage of the flow past their
abstraction works. However, six years after its plation the abstraction weirs are still not
operated in this manner. The irrigators continuditert flows up to the maximum capacity of
the canals. One of the main reasons for the nontiumng Operating Rules is the lack of
knowledge about the rules amongst among decisiokersaand that the current irrigation
abstraction points do not allow the release ofogpgrtional flow.

In conclusion, despite the policy reform the caoioditof the river(s) is not improving.
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Chapter 1: Introduction

1 Introduction

1.1 The research

South Africa’s water management faces many chadlengwards achieving food security,
poverty reduction, social equity, economic growtid &nvironmental sustainability. The main
reasons are the climatological characteristics @oetbwith its notorious history; people were
forced to move to resource scares areas. As atrdmre is a mismatch between human
settlement and resource abundance.

South Africa’s water situation is clearly one oftesadeficit. More than half of South Africa’s
Water Management Areas are in water deficit [DWAB04b: Al]. After the end of the
apartheid era, the national government gave pyitoitreaddress the inequities of the past; this
led to the formulation of the National Water ActWhM\). The NWA seeks to resolve the race
and gender inequities of the past in the arenaatémmanagement and wants to contribute to
poverty mitigation. The NWA [1998] makes the goveenmt responsible for overall water
resource management as public trustee. The NWAfdraeaching goals for effective water
resource management control for all stakeholdédrs.principles of the NWA are sustainability,
equity and efficiency, the latter is related to qurctivity. These keywords are the essence of
IWRM which is related to the four Dublin principl@rown, 2006: Swatuk, 2005].

The NWA addresses the principle of sustainabilitsotigh, among others, the Reserve. The
Reserve consists of two elements: the Basic HunmesdNReserve (BHNR) and the Ecological
Reserve (ER). According to the new water legistatioe Reserve is the only right to water.
Water is allocated to the Reserve before it caalloeated to any other purpose (see chapter

Internationally South Africa is considered a foramar in ensuring that sustainability is
addressed in policy and the development of metlogied to determine environmental
requirements. More recently South Africa has turitea@ttention to implementation and whilst
great strides have been made, there are cases wieeteng the requirements of the Reserve
remains quite challenging [Pollaed al, 2009b].

According to the NWA water should be managed wiitsmatural boundaries; the catchment.

This research is set up as a case study in the &doldment. The Sand catchment is part of the
Sabie catchment, which is part of the Inkomati lzatent in the Limpopo and Mpumalanga

province in the Northeast of South Africa. The Saadchment is characterised by an arid
climate, frequent droughts, and high populationsignThe available water resources in the
basin are heavily utilised. There is not enoughewad meet current needs, let alone future
needs. The aim of this research is to understamdvtiter practices and to find out what the
obstacles are for the safeguarding of the Reserve.

1.2 Background of the research

Contemporary poverty and inequality must be viewdtlin the historical context [Leviet al,
1997]. In order to understand current land and made, one must also understand the regional
history. Therefore a description of the regionadtdry is provided in this section. For a
description of South Africa’s (current and previpuster legislation see chapter

Apartheid

There are huge disparities in distribution of wieaft South Africa. During the apartheid era
resources were assigned to the white populationdnty). They became rich at the expense of
the black population (majority). This pattern oéquality is still apparent in the current water
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management situation, for example: the majoritthef Inkomati catchment population did (and
still does) not have accesses to sufficient cleatemw

One of the most far reaching acts for the blackicafis was the Native Land Act of 1913
followed by the Native Trust and Land Act of 193khis Native Land Act delimited the
geographic boundaries in which Africans could owtease land [Reed & de Wit, 2003]. In the
1940’s ‘Trust Lands’ were established for ‘nativeBtibal areas were divided into residential
and agricultural land and people were forced to eniovo homelands, creating over-crowded
and impoverished areas in which investment andldprent were negligible [de Wet, 1995].

The population pressure in the overcrowded homelaadised pressure on the cultivable land
which led to unsustainable farming practices evgrstocking, which led to several problems,
e.g. soil erosion. The problems posed by erosigeaqed to be enormous. Soil conservation
became necessary in which experts and the Statedptaleading role. The assumption was that
the experts knew best, and that the land userddsloomply with their prescriptions. This is
summarized by an erosion researchier; The soil has already declared war on European
civilisation, and no half measures can be permittedoping with the situation. In his life-and-
death struggle with Nature, the white man cannobwshmuch consideration towards
underlings” [Jacks & Whyte, 1939]. Thus the government showidshirk its obvious duty and
should take whatever steps may be necessary totlsavand while there is still time [de Wet,
1995].

What was needed, therefore, was more effectivera@loriit'native agriculture’ was to improve
[de Wet, 1995]. In response to this, central govemnt launched several programs to combat
erosion and to ‘save the soil'. These programsnoiedd to increase the reserves’ capacity to
accommodate the African population [Fischer, 199Bhe increasing concerns about the
condition of the soil in the reserves set in mot@ofrescue operation” which came to known as
‘betterment’. In 1936 betterment planning was ldwettas a government policy aimed at the
conservation of rural areas [Westaway, 1997]. Thdebment planning was promoted and
enforced by the central government and charactebyea top down approach [Jacks & Whyte,
1939: Westaway, 1997].

In the beginning, betterment planning was drivercbgcerns about the conditions of the soil.
But when the Nationalist government came into powef948 they took up the idea and
combined it with the goal of segregation in the rmavlicy of apartheid [Fischer, 1998: 129].
The government appointed the Tomlinson Commissionsisting of 10 white people, to make
recommendations about the socio-economic developwfethe areas to achieve ‘eisoortige
ontwikkeling® [Fischer, 1998]. The Commissions’ aim was to ‘htip Bantu to develop an

efficient and self supporting ‘peasant farmers’sslan their own areas’[de Wet, 1995].

The publication of the Commission’s report and timplementation of some of its
recommendations had major effect on settlements lesle and irrigation development in black
rural areas [Perret, 2002b]. It should be noted ¢im@ of the conclusions of the Commission
was that viable farming was impossible in congestsdrve conditions [de Wet, 1995].

The recommendations of the Commission were onlytlypamplemented by the central

government/ the government cut the budget for itise year by nearly two-thirds, with certain
items falling away completely [de Wet, 1995]. Orfetlee cornerstones of the Commissions’
report was the establishment of viable agricultayeemoving of the surplus population from

® Translation: separate development.
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the land into rural villages. However, due to thevegrnments’ budget cut no industrial

development was created in the homelands. Thidteesin families living in poverty and

dependence on wage labour [de Wet, 1995]. Relatedigation the Commission recommend

the following [Union of South Africa, 1955]:

- Irrigated holdings of 1.3 to 1.7ha were adequaterovide a family with a living that would
satisfy them, whereby the whole family would warkhe holding

- New schemes, which can be operated by simple diwen$ weirs and furrows, be developed
during the next 10 years

— All schemes should be placed under proper contndl supervisionwith uniform regulations
as regards water rates, credit facilities and cdiugtis of settlement.

In conclusion, the commission suggested that ireididoldings of 1.3 to 1.7ha were adequate to

provide a family with a living standard that wowdtisfy them, whereby the whole family

would work on the plot [ARC-LNR, 1999].

In the former homelands most irrigation schemesevestablished after the publication of the
report of the Tomlinson Commission, and followedstof its recommendations [ARC-LNR,
1999]. This was also the case for the irrigatiothesges in the Sand catchment. To
accommodate the ever increasing population in thedScatchment, agricultural betterment
schemes were implemented in the 1960s [Niehaug]2When the Trust took over the land in
the native areas it was planned according to ‘bettat’ principles; planned settlements,
pastures fenced, and demarcation of arable largthEr, 1998]. Betterment planning was
intended to divide African rural areas into restiEinand agricultural land and to make
bantustans agricultural productive [Lewhal, 1997]. All land in the catchment was subdivided
into new residential settlements, arable fieldsg amazing camps. Officers of the Trust
forcefully relocated households onto stands in

eight village sections [Niehaus, 2002]. The laf

was allocated to households who lived in nea
villages: Dingleydale, Chochocho, Buffelshoe
New Forest, Orinoco and Tshungelani [AR(
LNR, 1999] (see Bo#.1).

Box 1.1: Confusion about names

During my research | became confusgd
by the different names used for the sampe
vilage. Old maps and governmerjt
documentation referred to a village with
different name than the name used by the
local people. For example: Songeni

In 1972, the homelands Lebowa (upp
catchment) and Gazankulu (central catchmg

were proclaimed in the Sand catchment. T
homelands were granted some form of autono
from central government [Perret, 2002b]. T
creation of the homelands resulted in an artific
division between, the Sotho and Tsonga speak
people. the Tsonga-speaking people ws
relocated to Gazankulu “Greater Gaza”)

homeland in the driest eastern districts, Lebo
(“Northern”) was reserved for the Pedi peop
[Pollard et al, 2003]. Both homelands wer
administered separately, in line with aparthe
territorial engineering aimed at keeping th
Shangaan (Mhala) and the North Sot
(Mapulaneng) ‘apart’ [James, 2003]. The
homelands became dumping grounds for w
the State regarded as surplus Africans who W

village was referred to as Dingleydalg

village. The reason being that most of tf
names used on maps/ government m3
were imposed by the aparthei
government, the local people, howeve
still used the local town names.

Another trouble was the change of nam
of Provinces and cities. E.g. Norther
Province became Limpopo (name of th
most important river), Eastern Transva
became Mpumalanggéthe place where
the sun rises”and Pietersburg becam
Polokwane (“place of peace”). The aim t
change these names was
place/provincial names more African.

1%

0

to make

* Translation: separate or divided.
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not engaged in active service to the white-corgtbBconomy as migrant labor. Due to forced
settlement the population of Gazankulu doubled terthan 500,000 people [Pollaed al,
2003]. Most homelands were characterized by linvtgairal resources.

During the 1970s political and administrative indiegence of the homelands was encouraged.
Gradually the services of the central governmemadenents were withdrawn and were
replaced by a homeland administration [ARC-LNR, 99%omelands’ parastatal corporations
were created, e.g. Tracor in Transkei and ARDCenda, Gazankulu, Lebowa [Perret, 2002b].

Post apartheid

After abolishing apartheid in 1994 the mission loé tState changed radically from serving
mainly the well-organised white minority, to senyian entire nation of over 40 million citizens
[van Koppen, 2008]. To address the past inequideds apartheids influence on water
management a water law review was required andweter policy and legislation was written
[de Lange, 2004]. This section describes the netem@olicy framework which was established
after the first democratic elections in 1994 (see chapted).

Constitution

Following the first democratic elections, in 1994¢ new constitution was drafted by the

Constitutional Assembly [Backeberg, 2005]. The ¢iuson requires legislative measures for

promoting sustainable socio-economic developmetituse of resources such as land and water
[RSA, 1996: in Backeberg, 2005]. From the perspeabf water, the most important aspects of
the new Constitution are the Section 27 rights. okding to this section the State must take
reasonable legislative and other measures, wittinavailable resources, to achieve the
progressive realisation of each of these rights

National Water Act

The management of water resources is regulatedebiational Water Act (NWA) which came
into effect in 1999. Public consultation was pdrth@ writing process of the NWA [Hamann &
O’Riordan, 2000]. The NWA serves to protect theliqyaf water resources and aims at the
integrated management of the water resources [Edadlaal, 1998]. The NWA deals with the
management of water as a natural resource and ae#is water in rivers, lakes and
groundwater. The NWA recognizes that water is anahtresource that belongs to all people
and that the national government, through the N&nief Water Affairs and Forestry, is acting
as the public trustee for the people [NWA, 1998jeThational government is the custodian of
the nation’s water resource. According to the NWa State is responsible for enforcing the
public interest in its water sources. The NWA rauegs water as a social (equity) and
economic (productivity) good [Butterwordt al, 2001]. Through the NWA the previous system
of centralized water management is replaced wittenigalized water management. Water is
managed within its natural boundaries; the catclisnen

The NWA shifts the emphasis from the traditionalipgly management” approach towards
“‘demand management”, that is conservation of thiéma water resources by lessening the
demand and providing for an innovative pricing eyst The NWA abolishes the historical
distinction between public and private water. Adiog to the NWA a minimum water flow is
reserved: the Reserve. Water is reserved for emviemtal purposes and basic human needs.

® National Water Act Amendment Bill: discussion &, Water Affairs And Forestry Portfolio Commigte
October 26 1999. Source: www.pmg.org.za
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Water Service Act

The Water Service Act (WSA) gets its mandate frammd@ng others) section 27 of the Bill of
Rights in the Constitution that states that eveeybas the have access to sufficient food and
water. The aim of the WSA is to provide a framewdok water services by defining the
different roles and responsibilities of the differegovernment departments [Pollaed al,
1998]. It is the South Africans governments’ pmprio alleviate poverty and to promote
growth. This goal can only be reached through ediet access to water [DWAF, 2005b].
Therefore the WSA states that everybody must hagess to basic water supply and sanitation
services. The focus of the act is on meeting bhsiman needs for water supply. It is the
responsibility of local government to provide bas#ter services, under the supervision of, and
subject to monitoring by both national and provah@overnment [Pollaret al, 1998]. The
NWA and the WSA are closely related to each othiee main difference is that the WSA deals
with water services, actual water use is contralieder the NWA [DWAF, 2003d].

National Water Resource Strategy

The National Water Resource Strategy (NWRS) isitq@ementation strategy for the NWA.

This strategy sets the framework in which the wadspurces of South Africa will be managed
now and in the future [DWAF, 2004a]. The NWRS sati$ the “strategies, objectives, plans,
guidelines and procedures of the Minister and tisitutional arrangements relating to the
protection, use, development, conservation, managerand control of water resources” in
order to meet the purpose of the National Water &utl to satisfy the water supply and
sanitation standards defined in the Water Serviggsof 1997 [Woodhouse & Hassan, 1999:
30]. An important aspect of the NWRS is to define Reserve.

Catchment Management Agency

According to the NWA [1998] day-to-day water alldioa and management tasks will be
progressively delegated from DWAF to decentralizsadies that are constituted along
hydrological boundaries, the Catchment Managemey@ndy [du Toit & Pollard, 2008]. The
country is divided in 19 major WMAs (see annex Epch WMA should be managed by a
Catchment Management Agency (CMA). The CMAs aregdadirectly under the Minister of
Water Affairs and Forestry.
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Figure 1.1: Schematic diagram showing the overall water @sallocation responsibilities
Source: DWAF [20073a]
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The purpose of establishing a CMA is to delegatégewaesource management from the
government to the catchment level and to invoheall@ommunities, within the framework of
the national water resource strategy [Pejan e@Dy7]. Through the CMA'’s the government
tries to improve local participation in water maeagnt. The governments water management
responsibilities are divided between the governnaewt the CMA (see Figurkl). The initial
functions of the CMA can be summarized as plannig,coordinating, and promoting public
participation in water management [Anderson, 2005].

Due to lack of funding and lack of staff the estgbhent of the CMAs has been very slow [Le
Quesne, 2008]. Since the Inkomati CMA is the festablished CMA in the country a lot is
learned during the participatory process. It appetr be difficult to obtain legitimate
representation from disadvantaged communities [&vagl et al, 2005: Westeet al, 2003].
Disadvantaged communities have weak networks el knowledge and experience in water
management [Anderson, 2005].

Inkomati Catchment

The Inkomati catchment is situated in the northeraspart of South Africa (see Figuie?).
The international river system originates in Sodtica, flowing partly through Swaziland, and
reaches the Indian Ocean near Marracuene in MorpmbBouth Africa is both an upstream
and a downstream country of Swaziland. The Inkomsatchment consists of three major
catchments (Inkomati, Crocodile and Sabie-Sand)taradminor catchments (Nwaswitsontso
and Nwanedzi). The Komati and the Sabie join in 8ubique, so there is little hydrological
connection between these three sub catchmentsuth $drica [Brown & Woodhouse, 2004].
The three sub catchments have historically beeragehseparately. The focus of this research
will be on the Sand catchment which is a part ef$labie-Sand catchment.

Figure 1.2: Inkomati Water Management Area with Sand Catciment highlighted
Source: Vaz & van der Zaag [2003]

Since the Inkomati is an international catchmemypuember of international agreements are in
place between the three countries that regulate tise of the water in the Inkomati Basin.
After the Limpopo River, the Inkomati is the secomwbst important water resource for
Mozambique [Turton et al., 2004]. Mozambique ishiygdependent on exogenous water that
crosses the South African border. According to \&agh et al. [2005] the increasing demand
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for primary water downstream in Mozambique and theognition of the environmental
Reserve will continue to place high demands ormitles system.

The water resources in the Inkomati catchment asmaged by the Inkomati Catchment
Management Agency (ICMA). The ICMA was the first @8Mn the country. The CMA was
established after 7 years of public participatiord sstakeholder negotiations. Politics had
considerable influence in the establishment ofi@dA. For example, the ICMA proposal was
shelved for 18 months, but because of the upcosiegtions and the fact that there was still no
CMA established in the country the process gotva ingetus and the Advisory Committee was
appointed [Brown, 2006]. The ICMA was formally laimed on 3 March 2004.

The Inkomati Catchment Management Agency deals thighwater management in the three
sub-catchments in its area; the Komati, Crocoeife] Sabie rivers. Each of these rivers has a
sub-catchment organization. It should be noted tifvate is no international obligation on the
Sabie-Sand catchment to meet any water for Mozambi@he major water consumers in the
Inkomati catchment are the irrigation and forestnmtiod sectors, followed by inter-basin
water transfefs

The area of the Inkomati catchment is 31,236.Kfhe climate in the catchment varies from a
warm to hot, humid climate in the Lowveld to a @oldry climate in the Highfield. The entire
catchment lies within the summer (October—March)fadl region, as a result 80 percent of all
runoff occurs during the summer months. The aveaagial rainfall is about 730 mm [DWAF,
2001]. Because of the previously supply driven goreental water management, several large
dams were build in the catchment [Vaz & van dergZ@2003]. Most of the storage dams in the
catchment were designed to serve the needs oflilie farmers [Woodhouse & Hassan, 1999].
The purpose of the dams is to store water, a sepormbse, for some of the dams, is to generate
hydropower. In addition to these large storage d#mescatchment also contains numerous
smaller dams.

The population in the catchment is about 1.5 mmllpeople [ICMA, 2008]. The population in
the catchment is not evenly distributed but maiobncentrated in the areas of the former
homelands. More than half of the population haver @ecess to water and sanitation facilities.
The basin is characterised by water scarcity siheanid-1980s, this has become more severe
in the last decades [Vaz & van der Zaag, 2003]. Waer scarcity makes it even more
challenging to improve the livelihood of all.

1.3 Problem definition

Ten years ago the National Water Act was gazeitt@plortant changes were made; the riparian
principle was abolished, the national governmentabee the public trustee of all water
resources, all right to use water was derived ftoedNWA, and a quantity of water of suitable
quality was set aside as the Reserve for basic hureads and to protect aquatic ecosystems.
Since 1998, numerous policies and plans were drgwend investments were made to improve

® From internal DWAF email about drought in Sancchatent, 12 September 2000.
" Despite the negative effects to the reduction hef stream flow forestry contributes significantly t
employment (Nkomo & van der Zaag, 2004).

There are two major water transfers from the Ugf@mati; 1) to the Mbuluzi River Basin in Swaziland
(irrigation), and 2) to the Olifants River Basinogger generation). The coal mining operations pefuthe
water to such an extent that clean water must desferred from neighbouring catchments for the ingol
towers of the thermal power station (de Lange, 208&cording to the Tripartite Interim Agreementeen
Mozambique, South Africa and Swaziland, this watansfer has a high priority (Nkomo & van der Zaag,
2004).
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water management. However, in practice water usstilischaracterised by inequality and
inefficiency. Progress is made but it proved toabBme consuming process to put policy in
practice. The poor remain marginalised, and emgri@irmers and poor rural communities have
limited access to water resources [Butterwagthal, 2001]. In addition the national water
resources are seriously overstretched. Water demesebds or equals available water in more
than 15 of the 19 WMAs [DWAF, 2004b].

South Africa defined the right to water as a Cduastinal Right. This right is reflected in the
National Water Act (NWA). One of the main elemeotghis act is the Reserve, the minimum
quantity designed to ensure the availability of evaior human needs and the environment
[Butterworthet al, 2001]. According to the NWA the Reserve (ER ahtNR) is the only right

to water [NWA, 1998]. Water is allocated to the &®e before it is allocated to any other
purpose. The implementation (or delivery on thegygbromises) of the Reserve combined with
the above described challenges is a complex process

This research will focus on the implementation ifggveffect) of the Reserve in a specific area,
the Sand catchment. The Sand catchment (X32)ub-&@atchment of the Sabie catchment (X3),
which is part of the Inkomati WMA (X) in Limpopo drMpumalanga province in the northeast
of South Africa.

The Sand Catchment is characterised by an aridatdimfrequency of drought and high
population density. As a result the available wadsources in the basin are heavily utilised and
there is not enough water in the catchment to roeeent needs, let alone future needs. The
main water user in the Sand catchment is irrigatidrere are more than 1000 irrigators each
cultivating a small plot between 1 and 6ha, theastfucture of the irrigation schemes is
dilapidated. The irrigation peak demand is in Ma#gdril and in August-September when water
availability is limited [Smitset al, 2004]. Meeting the current irrigation water dewhamplies

not meeting the ER most of the time. Current iti@ais therefore incompatible with meeting
the Reserve [Smitst al, 2004]. The irrigators use all the dry season fi@seoften causing the
Sand River to stop flowing completely [DWAF, 2009a]

Meeting the Reserve in the Sand catchment is oo$siple by limiting water abstraction of
other water users. One of the ways to limit iriigatwater abstraction is by implementing the
Operating Rules. These rules require irrigatoreetease a defined percentage of the flow past
their abstraction works. However, six years aftecompletion the abstraction weirs are still not
operated in this manner.

According to the Operating Rules the four irrigat@bstraction points are supposed to allow a
proportion of the flow to pass the abstraction poidown the river. However, in times of
drought almost the entire river flow is divertedbithe irrigation canals, and little or no water is
returned downstream. This causes stress on thewtéter uses in the catchment, especially the
Ecological Reserve requirements downstream and dthenstream water users.

Another strategy to solve the water deficit ancdaress the Reserve is by transferring water
from the Inyaka dam to the Sand catchment. The klny@am was constructed as the
engineering solution for both the (domestic) watsources in the Sabie and Sand catchments.
Water is transferred from the Sabie to the Sandhoa¢nt, through the Bosbokrand Transfer
Pipeline (BTP). The transfer pipeline's initial pase was to transfer raw water only when
required, just after the winter of each year. Laiarthe purpose changed to transfer all the
domestic water for the Sand catchment through the.BNhere the domestic uses are not
supplied directly from the BTP the abstractionsirthe rivers were planned to be compensated
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for by corresponding compensatory releases of weder the BTP. The compensatory release
is necessary to meet the Ecological Reserve. Hawewenicipalities attached new bulk
infrastructure to the transfer pipeline resultimgall the water being used for domestic use.
Hence, the pipeline does not deliver any wateh¢éoSand River.

In conclusion, most of the water is being divertedagricultural schemes in the upstream
portion of the catchment while the Basic Human NeReéserve (BHNR) and the Ecological
Reserve (ER) in the downstream portion of the catnit are not met during periods of low
flow.

The irrigation sector is not the only water usavagtin the catchment that causes inequitable
flow distribution. Since the irrigation sector isetmajor water user in the catchment they are
chosen as the focus of this research.

1.4 Research objectives

The main objective of this research te understand the current water allocation and
distribution in the Sand River catchment in SoufiicA and assess to what extent current water
management practices impede satisfying the Ecalb&ieserve.

Related to the main objective are several sub tbgs; namely:

- To understand the desired water allocation inSaed River catchment.

- To understand the current water management pescéind resulting water distribution in the
Sand River catchment.

- To assess to what extent the Ecological Reserlieing met in the Sand River catchment

- To identify the reasons (drivers) precluding nregthe Ecological Reserve.

- To identify the reasons for non-implementationhed Operating Rules for irrigation
abstraction in the Sand River catchment.

- To understand what the different water userst@gtions are of the need to meet the Reserve
and how this shapes their practices.

- To identify potential strategies that could cdnmite towards the meeting of the Ecological
Reserve.

The social objective is to contribute to refiningnokvledge and provide for a deeper
understanding of the implementation of the Resemih a view to improve the water

distribution and allocation to the people and theimnment of the Sand catchment in South
Africa.

1.5 Research question

The main research question is as follows:

How do current water management practices and wateruses impede the meeting
of the Environmental Water Requirements in the Sand sub-catchment of the
Inkomati Catchment, South Africa?

In order to answer the main research questiondli@ifing sub-questions are formulated:

1 — How is water allocated in the Sand River cathi?

2 — What are the water management practices antlingswater distribution practices in the
Sand River catchment?

3 — To what extent is the Ecological Reserve méténSand River Catchment?

4 — What are the obstacles for meeting the Ecoddbdteserve?

5 — What are the perceptions of the different wasers (irrigation, forestry, nature
conservation, environment, and domestic water yserghe need to meet the Reserve and
how does this shape their practices?
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1.6 Relevance of the research

Through this research | tried to understand thaadavater management practices in the Sand
River catchment. The focus of the research is enirtigation sector, the biggest water user,
after the environment. A better understanding ofyation water management practices is
necessary to identify possible solutions for megtire Ecological Reserve. This is based on the
assumption that actual distribution and allocatbmvater is performed by water users, and not
by officials of the government [Liebrand, 2007: Bl looking at the situation on the ground |
tried to open the blackbox of water allocation distribution. Despite numerous reports on the
water resources in the catchment there is hardlydaoumentation on what is happening on the
ground; e.g. how the systems are managed, opeaatkdnaintained. This thesis differs from
other research in the Sand catchment becausefotits on the actual practices.

As described above, several plans were drawn umdet the Reserve in the Sand River
catchment. However, in practice most of the plaasawot carried out as planned or not carried
out at all. This report describes which factorsvpreged the implementation of these plans and
what can be done to meet the objectives set byetpémns. The research is not aimed at
understanding perceptions of the Reserve or congdiavith its objectives, although this did

emerge as separate topic during the interviewsougir this research | tried to focus on the
underlying causes that preclude the Ecological Reskom being satisfied in the Sand River
catchment.

1.7 Overview of the thesis

As described below the aim of this thesis resemrtie presentation of empirical evidence from
the field. Therefore, the following chapters areedominantly descriptive in nature. The
emphasis of the report is on what happened and iwhaippening on the ground.

After this introduction, the report opens with a&gentation of the conceptual framework and
methodology used in this research (2). The nexpteng3) gives a background of the research
area, the Sand River catchment. Chapter 4 desdnit@svater should be controlled according

to the new water policy framework. The followingagier (5) describes the environmental

water allocation in the Sand catchment. In contrabipter 6 describes the actual water
distribution in the Sand catchment. Chapter 7 prtsséhe outcome of the water distribution on

the catchment’'s water balance. To solve the wagéicidand to address the Reserve several
strategies have been put in place, these strataggesresented in chapter 8. On the basis of all
this, the last chapter (9) presents the conclusant recommendations of the research. The
description within most of the chapters is ordeaedording to a sectoral fashfon

° Examples of other approaches are: upstream — deans, private — non private etc. | choose thisaggh
because | found it the most suitable approachhierSand catchment (all water users are organizesegéor,
stakeholder participation in the ICMA is organizest sector) and almost all the South African wadspurce
reports are organized in this manner as well.
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2 Conceptual framework and methodology

This section presents the conceptual framework hef tesearch. The framework shows the
conceptual perspective of the research. It provitiesconceptual basis for the analysis of water
management practices in the Sand catchment.

The conceptual framework makes a start with theondhat water management is a sociotechnical
phenomenon2.1). The main concept for this research is watanagement practice2.2). This
broad concept is described by using several otbecapts; water control, water distribution and
water allocation. Because of the influence of pdiin South Africa’s water management, this is
conceptualised as wel @3). This conceptual framework then delves intodbncepts of stakeholder
participation 2.4), and river catchment22.b) as the unit of study. To close the conceptual
framework some concluding remarks are giverbd.6). The last sectior2(72.7) of this chapter
describes the methodology used in this research.

2.1 Water management is a sociotechnical phenomenon

The focus of this research is on actual water esephasis will be put on the situation on the
ground, especially in the agricultural sector, ¢hg.irrigation schemes (the biggest water usénen
catchment). An irrigation system is a complex syst€he system is not something that stands on its
own. The system consists of different elements whie related to each other. Different approaches
can be used in analyzing irrigation. Eggink and I9§&984] mentioned three approaches to the
analysis of irrigation: 1) technical approach, 2yamizational approach, and 3) social approach.
These approaches are limited by their focus on omg element. Several years later Mollinga
promoted an interdisciplinary approach, as an andeethese limitations. He argues that an
interdisciplinary investigation of irrigation reges insight into its technical, organizational, isec
economic and political aspects [Mollinga, 1997].rel@lements were taken into account. His new
approach is summarized in the term: sociotechsigstem.

The sociotechnical approach focuses on the intgioels between water, water technologies, water
users, the resulting agro-ecologies and water m&svdhe central concept in the sociotechnical
approach is water control. The sociotechnical aggnrovas developed to study water technologies
as a form of mediation between society and natessdurces, in which the social, the technical and
the material are analyzed simultaneously as diftebeit internally related dimensions of the same
object [Boldinget al, 2000]. This sociotechnical approach is subsedysnnplified by Liebrand
[2007]: both dimensions - social and technical eudti been addressed simultaneously. The social
and technical elements of an irrigation systemcéosely related to each other. Social elements are
required for the political process; technical elateeare required for the water control process (e.g
distribution). Irrigation management is not onlagtised by human actors but humans also mobilise
sets of non-humans such as technological artitaatisphysical materials [Mollinga, 1992: in Rap,
2004]. The social and technical elements must belbd together. Therefore both elements must be
taken into account in order to analyze the wataragament practices of an irrigation system.

This reasoning is not only valid for a single iaign scheme but can be extended to a catchment
scale. Water management on a catchment scaleis@isplex. A catchment is even more complex
than a single irrigation scheme; this complexity partly due to uncertainty on a long-term
perspective which is prerequisite for sustainaiviermanagement. The complexity or heterogeneity
of the systems is summarised in the term socioteahsystem [Mollinga, 1997].

Our knowledge of these complex systems is imperfgetdo not know enough to manage these
complex systems [Lee, 1999]. Therefore a speciahagement approach is required; adaptive
management. This approach is the opposite of oldagement approaches which viewed an
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ecosystem as a stable linear system and which ptieein]
to reduce variability [Pollarcet al, 2009b]. Adaptive| Box 2.1: History and irrigation
management includes the ability to change manager| ©Apartheid policies shaped the
practices based on new experiences and insig: catchment's landscape that we sge
Adaptive management refers thus to a systematiepso| today. This becomes clear in the
for continually improving management policies al = history of the irrigation schemes if
practices by learning from the outcomes of impleteeén the Sand catchment. The irrigation
management strategies [Pahl-Wostl, 2007]. Adap{ schemes were developed arld
management can be summarized as learning by df designed by the ruling part of the
[Lee, 1999]. Adaptive management acknowledges { -@partheid society. This society
time and resources are too short to do more resear¢ Shaped the technical characteristi¢s
understand the full problem, but takes actions auith| Of the technologies that are present
full knowledge to address urgent problems suchiras| °day-
this case, the declining eco system in the Sarahcent.

Based on the above mentioned description it becowpiear that water management is a
sociotechnical phenomenon. Water management ialgoconstructed and is therefore part of the
socio-political relations within society. In Soulfrica the political history has a lot of influenca

the current water management. Irrigation and wat@nagement infrastructure were developed and
designed by the white minority. Current water mamagnt realities still reflect this inequity;
however, the state is trying to improve the situaty use of, among others, the NWA.

2.2 Water management practices

The concept water management practices is thenigamincept of this thesis research. The term
“water management” is a very commonly used termrazetls to be delimited for this research (see
Figure2.2). The term ‘practices’ is attached to emphagieeimportance of what is happening on
the ground.

This research focuses on the
operation (plans and practice) of
water management within the Sand
catchment. Water managemept
processes are complex and
influenced by history (see B&1),
economics, politics, and power
relations. The emphasis of this
section is on water management

practices of the irrigation sectof, :]

but it can be extended to the
catchment scale.

By analysing the irrigation systen
and its practices the Uphoff matri
is used as a framework to guide the
analysis. This matrix provides
useful comprehensive descriptign
of irrigation activities. Uphoff
distinguishes three types af
irrigation activities, under eacl Figure 2.1: Uphoff's matrix of irrigation activitie s, focus
type there are four activate activites highlited

[Uphoff, 1986: in Mollinga, 1997]: Source: Uphoff [1986: in Mollinga, 1997]

R =)

jS2)
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- Water use activities (acquisition, allocatiorstdbution, and drainage),

- Control structure activities (design, construatioperation, and maintenance),

- Organisational activities (decision making, reseumobilization, communication, and conflict
management).

Uphoff's matrix of irrigation activities can be extded to other water users as well. Hence, this

research adopts Uphoff's matrix for the water managnt in the whole scheme, not limited to

irrigation only.

In this thesis the broad concept of water managépretices is subdivided in three other concepts;
water allocation, water distribution, and water tcoh These three concepts are tied together in the
water management practices concept. To understandlifferences between allocated water and
actual water distribution the water control concesptised. The concept of practices provides the
methodological means for analysing water control.

Water allocation

The process of water allocation can be analysedifterent levels. In the case of an irrigation
scheme these levels are the farm plot, the irogastheme and the catchment. This research focuses
on two levels; the irrigation schemes and the catait. Since the water users are not acting in
isolation it is important to look at the catchméavel as well.

The criteria for the allocation of water can beg&ded via numerous forms of allocation, ranging
from complete control by the government to a migtaf market and government allocation [Dinar
et al, 1997]. According to Dinaet al [1997] there are a few major forms of water adkian;
marginal cost pricing, user based allocation, waterkets, and public (administrative) water
allocation. In South Africa water is allocated bypablic (administrative) water allocation process.
The criteria for the water allocation process aresgribed by the government through the
responsible bodies; DWAF and the CMAs. The strctoifr water allocation is influenced by the
existing institutional and legal framework.

The government (through DWAF and the CMAS) is resiae for overall water resource
management as public trustee. Through a stakehphigicipation process the CMéecides what
water resources can be used by the system as a,veimal allocates and distributes water within cififie
parts of the systern advantage of this form of water allocation is thtention to promote equity.

However, equity is a subjective term, it differs gauation, per culture, is influenced by people’s
perceptions etcEquity lies in the eyes of the beholddihis raises the question, what is (social)
equity, and equity to whom? This question is alsed by Symet al [1999]. According to him
government policies constantly state that resouwiisbe allocated ‘equitably’, however the
definition ofwhat is‘just, or ‘fair’ or ‘equitablé has received little attention. This is confirmiey
Albrecht [1995: in Syme et al. 1995], who statesttidespite the importance of this issue
internationally, there has been relatively littlenghasis on the development of theory on the
community’s meaning of equity, fairness and justicéhe context of natural resources allocation.

This research adopts Gleick’'s [1998: Wegerich, 2@®finition of equity. He defines equity as a
measure of the fairness of the distribution and ghecess used to arrive at a particular social
decision. Through the water allocation processSbath African government intends to promote
equity and to “redistribute” wealth. According tanr et al [1997] allocation of equity deals with
the distribution of the total wealth among the sextand individuals of societ§equity objectives
are particularly concerned with fairness of allamaacross economically disparate groups, and may
or may not be consistent with efficiency objectivese equity perspective urges greater protections

13
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for excluded values and/or interests [Seetal & @Wil2005]. In South Africa, water use licensing
will be the tool used to ensure equity in water. use

Water distribution

Distribute is defined by the Compact Oxford EngliZitionary® ashand or share out to a number
of recipients Added to this is the distribution is definedlgghe action of distributing, 2) the way in
which something is distributed among a group orrcme area This definition is applicable for
water distribution as well. Based on this definitiovater distribution in this research is defined a
the process of scheduling and delivering the amofwmiater to each sector and each user. In a basin
with multiple water users and multiple demands wadistribution creates conflicts. In a stressed
catchment (e.g. the Sand catchment) these conflpjgear throughout the whole water distribution
process. The politics (and conflicts) of water rilsition are different between the different water
users and at the different levels within the watser. In an irrigation scheme, for example, the
politics are different for the abstraction weitsg tmain canal, and the secondary canals. The fdcus
this thesis is on day to day water distributiorday to day water management. This is where water
resource distribution over farmers takes place [g, 2001]. A central issue in water distribution
is (in)equity [Mollinga, 2001]. Uphofét al [1990] agrees to this definition by arguing ttte norm

of equity in water distribution is surprisingly etrg.

Water control
The central activity in a sociotechnicaf

(irrigation) system is water contra| [ Water Management ]
[Liebrand, 2007: 8]. According t Practices

Mollinga [1997] irrigation managemen P i T

literature  acknowledges that the -7 : \},;\
operation of water control is done by -~ [Wamcon”o'J &%;;;\
people. Water control also refers o - | S
managerial control over the wat r v v '
distribution  process, and othar’, Water Water ] 1
organisational  processes in the . distribution allocation P
irrigation system. Thus, water control Is RN 7
about the regulation and control of S~- ="

human behaviour, particularly with——mM——————— — — —

regard to the forms of cooperatio Figure 2.2: Water control in relation to water allocation
necessary to make (irrigation) systen and water distribution
function [Mollinga, 1997]. Source: author, 2009

As the focus of this thesis is the irrigation seatothe Sand catchment, the water control conrsept

described in relation to irrigation management. &/abntrol for agricultural production as a general
concept includes: 1) irrigation, 2) drainage, andl®@d control. This research will focus on one
concept; irrigation. The central purpose of argation system is to control the flow of water for

agricultural crop production. Boelens and Zwartevg2005] underline the importance of water
control. According to them the most important gigestn relation to water is not whether to price,
privatize, sell or purchase, but rather who owngewaccess and who controls rights? In the
irrigation literature water control is a commonliyed term. In literature it is acknowledged that the
operation of water control technologies is dongégple, a form of collective actions is required to
manage the system and that managerial controlgsirexl for the water distribution processes
[Mollinga, 1997]. Having said this Mollinga formu&d three dimensions of water control [Bolding
et al, 2000]:

19 Compact Oxford English Dictionary, available at waaskoxford.comaccessed on 24 August 2009
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1) Technical control, focus: the regulation of phgéprocesses trough technical devices or shaping
of the environment (e.g. controlling the flow ofteaby means of infrastructure)

2) Organisational control, focus: regulation of lambehaviour (e.g. control of human behaviour,
i.e. management),

3) Socio-political and economic control, focus: diens of possibility for particular forms of
technical and organisational control (e.g. condfadocial processes).

These three dimensions describe the features wigée object. These three dimensions shape the
water control, are interrelated and bound togebyepower. A change in one of the dimensions
leads to a change in the other two dimensions.ekample having the legal possibility (and social
power) to take water is meaningless without the dter dimensions of water control. One should
have the means to take water from a source anceganto fields; the technical dimension must be
present. In additional it is necessary to orgamizd manage not only the water allocation and the
operation of the infrastructure, but also the miphilon of resources and the decision-making
processes around these issues, this is the organaadimension of water control [Boelens &
Zwarteveen, 2005].This research focuses on thetws dimension of water control. The centre of
this research will be on the situation on the gohwabout the control, management and distribution
of (irrigation) water. In this research | lookedvedter control within the irrigation schemes and th
relation between water control in the schemes hadatchment and their relation to the Reserve.
An important element of the water control processdistribution. Water distribution is more
complicated than the distribution of many otheroteses. This is partly because of the variable
availability and fluid characteristics of the waserd partly because of the difficulties of moningri
and controlling the water flow. Because of the ctaxjpy to control the water the water users can
act in ways that diverge from distributional agreents as stipulated in state laws, regulations,
infrastructural lay-outs and technologies [Boel@&&warteveen, 2005]. Because of the complexity
and different ideas about water control a lot ofgh@ning and negotiation takes place, this makes
water control a political process. Through watemtom power relations are constituted, negotiated
and shaped.

Another prominent factor within the concept of wadestribution is power. The concept of power is
important in researching the (division) structuaesl technology. As stated above, power binds the
three dimensions of water control together. Throwuglter control power relations are constituted,
negotiated and shaped. This is affirmed by VanRleeg [1991] who states that technology can
never be neutral, but contains a certain code thfiécts power relations in society. Since
technology is not neutral and therefore is inflleh®y the people who make decisions about the
design, building, maintenance and operation, tieartelogy reflects social relations of power in
society. This statement is validated by Molling®Q3a: p. 40], he says about water control:
“management institutions and technical artefactshmunderstood as the embodiments of particular
social relations of power, and, the other way adyusocio-economic and political power in
irrigation takes concrete shape in particular fooherganization and technologies”.

Boelens&Zwarteveen [2005] made an interesting r&nadrout water control; “The struggle for
control over water is a struggle for existence, anstruggle to define what existence means.” In
South Africa this is certainly the case, the stteadgr equal access to the water source is a d8ugg
for existence for human beings as well as for matur

Practices

According to Mollinga [1997] one can describe amgation scheme as a network consisting of
interrelated heterogeneous elements. This is coafirby Bolding [2004: 17] who conceptualises an
irrigation scheme as a sociotechnical network datiens that ties one or more farmers, their
labour and skills, a piece of land, crops, a furrewvater, and other resources, like financial
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capital, together into some working order. Sumniagiznetworks are relations between actors
[Schippers, 2008]. Following this argument, people the most crucial part of the irrigation
network. This research focuses on the practicéisesie people.

The concept of practices provides a framework f@alysing the sociotechnical structure. According
to Mollinga [2003b] practices are what people doaistructured, and structuring fashion. These
practices are related to the dynamic physical enwrent in which actors operate (e.g. the
difference in water availability throughout the @gomic calendar [van den Dries, 2002: in
Schippers, 2008]. Giddens [1984: in Mollinga, 20[0athds to this that further feature of practices is
that they have regular patterns. They consistutimes, and are structured by rules

For the study of water practices a concept of huagency is required. Mollinga [2003b] defines
human agency as the basic idea about what motiyaeple’s behaviour. Thus, peoples (e.g.
irrigators) actual patterns of behaviour and soeaiadl material interaction with regard to water
control determine what irrigation practice is like.

Practices are acted out in arenas or domains efaction with boundaries defined by technology,
social relations, and by time and space [Bold@l, 2000]. The domain of social interaction for
irrigators is quite clear; the irrigation scheme.

Regarding practices of irrigation management, thiewing practices can be listed: water use
activities, control structure activities, and origational activities. These activities match wikie t
matrix of Uphoff which is adopted in this resear@ecause of time constraints the research is
limited to only a few activities out of the twelagtivities as presented by Uphoff (see FigRu®).
The water use activities are limited to water altgan, water distribution and water acquisitionr Fo
a description of the concepts of water allocatiod distribution see above. In this research water
acquisition is regarded as water abstraction frbm surface source by creating and operating
physical structures (e.g. storage dams and ahistmageirs) [Uphoff, 1986: in Mollinga, 1997], and
abstraction of surface water by means of pumpsa&se of the lack of available information on the
design and construction of the irrigation schentessé¢ two control structure activities are not
described in detail. Since there is hardly any camigation, decision making etc in the irrigation
schemes (each irrigator manages his irrigationviies independent from other irrigators) the
research is not focussed on the organizationalies.

2.3 Water is politics

Water is a ‘contested resource’ [Wesggral, 2003] for this reason water issues are at theofop

many national and international political agendaigice water is politics it is never neutral, this

standpoint is put forward by several authors:

- Schoch [2007]: Water is scarce and essentidlfégrhealth and welfare; it has become a contested
terrain and therefore a political issue.

- Westeret al [2003]: The question who will represent groups stéikeholder in river basin
management is a highly political one.

- Schwartz & Schouten [2007] make almost the samaerment about drinking water service: "The
combination of water as a merit good, a privatedg@m economic good, and a good subject to
market failure makes that the provision of watewises is prominently on the political agenda in
many countries, making it a ‘political good’. Whileeir statement is about drinking water service,
the statement is also applicable for other watesus

Politics can also be seen in everyday practicegabér resource use. A distinction between different
political levels is made by Mollinga [2001], he camp with a distinction in three levels: 1) officia
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state and inter-state politics regarding waterhigairopolitics}, 2) the politics of water resources
policy (policy formulation and implementatitnas politically contested terraii) and 3) the
everyday politics of water u¥e The three levels are linked to each other arldeage in one of the
levels will influence the other two levels. At edeliel different actors and different questionsy@a
role. This research deals with all three levelsyéwer it primarily focuses on the third level; the
everyday politics of water use. Political analyaisthis level look at the way the local social
relations of power shape and are shaped by waseuree use practices [cf. Mollinga, 2001]. A
definition of politics applicable in the everydagligics of water use is given by Kerkvliet [199@ i
Mollinga, 2003b], who defines politics &lse debate, conflicts, decisions, and cooperatiomoiag
individuals, groups and organizations regarding ttentrol, allocation, and use of resources and
the values and ideas underlying these activitigzsed on this definition Mollinga [2003b] argues
that water control is a political process of cotedgesource use.

Water management (in South Africa) is regulatedséyeral laws, policies and institutions. These
were the result of a long process of negotiatiod discussions. The outcomes are the result of
political practices. All policy making discourse partial in that it is made by coalitions [Swatuk,
2005]. During the process of forming coalitions andking agreements a lot of political power is
shown. After abolishing apartheid it became theegoment’s goal to improve the livelihood of all
the South Africans. And special attention was giwenthe development of the historically
disadvantaged people. According to Turton [2005Yettsoment is about prioritization, wealth
creation and the extraction of natural resourcédschvis a political process because it determines
who gets what, when, where and how.

The keywords of the National Water Act are sustailitg, equity and efficiency, the latter is reldte
to productivity. These keywords are the essendatefrated Water Resource Management. IWRM
is not simply a policy or method, but a site wheosver - political, social and cultural - is exegds
through discourse, knowledge creation and socadtjme. Therefore power is an important concept
in IWRM. IWRM has two major dimensions; an uppeveleas a strategic planning model, and a
second level as a model of operationalization [fawrtk 2008]. A problem observed in developing
countries where IWRM is being promulgated is thpérationalization is taking time and is not
necessarily leading to intended results [Biswa®420it is proven to be difficult to implement the
IWRM principle in developing countries. It is beybthis research to judge whether South Africa is
still a developing country but it is evident thaiugh Africa is facing the same problems. One of the
reasons is that the sophisticated models and exues in the first world combined with the Dublin
Principles, cannot be transferred to fit differsmtiations in Sub-Saharan Africa [Lankford, 2008].

Allan [2003] identifies five water management pagaws, from pre-modern to modernity.
According to Allan, there is a shift since the y2800 to the fifth paradigm; modernity. The fifth
paradigm is based on the notion that water allonatind management are political processes. In
recent years, water users are more aware of thal sod political forces that are influencing water
management. An example of the political influenneSouth African water management is the

' Examples of state politics are the top prioritytleé Reserve, the importance of the Inter Basimdfeas and
defining the 19 Water Management Areas.

12 Policy formulation and implementation can be coradiby the term “governance”. Governance soundstike
word government and can be confused with that tbuigovernments are not the only entities thatroband
manage human affairs. Governance means settingyfoliguide an activity and then making sure thatrhoney,
people and institutions to do the work are in pldcelso means making sure that people are acablenfor the
work they do, monitoring what happens and making pkns to carry the work forward. Source: Whitp®€r on
Environmental Management Policy, Department of Exnunent Affairs and Tourism, 1997.

'3 Examples of water resource politics are the CatntirManagement Strategy and the Operating Rules.

4 Examples of the everyday politics are water abtitra and water use.
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legacy from the past; each homeland had its owicipsland plans leaving a legacy of fragmented
infrastructure and institutional arrangements.

As described in the previous chapters, water i®in@ng scarcer in South Africa, especially in the

Sand catchment. When water becomes scarcer thgdgdplcompetition about (access to) the water

source will increase. Molle and Mollinga [2003] neaal distinction between different dimensions of

water scarcity:

1) Physical scarcity (absolute scarcity, water seus limited by nature e.g. arid areas),

2) Economic scarcity (difficulties in capturing watthrough insufficient human and financial
resources),

3) Managerial scarcity (scarcity because of lackhafntenance and management),

4) Institutional scarcity (a society’s failure tea with rising supply/demand imbalances)

5) Political scarcity (when people are excludedrfraccessing an available water source because

they are in a situation of political subordination)

In the history of South Africa the small scale fars(black) and the population of the homelands

were facing political scarcity to the water res@s.cWater scarcity is a socially constructed notion

This is in accordance with the UNDP [2006: in Krigh, 2007] who argued that water scarcity is

often the result of inadequate management of waswurces. [Mehta, 2000: in Krishnan, 2007]

even went further by stating that water scarcityn@é natural, but largely due to anthropogenic

interventions in the realm of land and water manag® and use. He also argues that access to and

control over land and water resources is highlyquaé This is surely the case in South Africa

where the per capita water consumption of a blarkgn is less than a twentieth of the typical white

[Hamann & O’Riordan, 2000]. Thus inequity (in aceés water) is shaped in social power relations.

Research of Krishnan [2007] showed how an emphasistructural measures to abate water
scarcity detracts attention from unequal accesbeaexisting water supplies. Her conclusion, based
on the Indian context, is also valid in South Adriender apartheid when DWAFs approach to water
resource management was supply driven.

2.4 Stakeholder participation

Participation always had an ambiguous meaning.idjzation is defined by many different
definitions and is used in many contradicting w@geelens, 2001]. Therefore it is necessary to
explain the concept of participation. First of @ie concept ‘participation’ will be described after
that the concept will be linked with the concepakeholder’.

In response to the problems in irrigation systehrexd have been calls for an increase of user
participation in irrigation water management to rmge performance [Mollinga, 2001]. From the
1970s onwards participation has been a leadintegliyan managing natural resources like the water
management sector. Although there is a call fornarease of participation of local users groups
Bewket and Sterk [2002] argue that participation sash is not important but the level of
participation matters. Arnstein [1969] made a ladifgarticipation to distinguish between different
steps of participation. Her ladder of participatioas been a basis for many policy makers and
activists for decades. Her ladder distinguishesvéeh 8 steps of participation, which can be
classified in three groups:

1) Non-participation: manipulation and therapy;

2) Degrees of tokenism: informing, consultation atatation; and

3) Degrees of citizen power: partnership, delegpteder and citizen control.

In his ‘Extended Ladder of Participation’ Bruns (0 in Wegerichet al, 2008] build Arnstein’s
ladder of participation. For him the key questiorese Who decides?and ‘who has input into the
decision? Wegerich and Bruins [2008] comment on the laddérparticipation because little
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attention is paid to the quality and quantity ofatvement within the group. For example, WUAs
can favour large landholders by using a proportignapproach for voting rights. In addition most
of the farming household have only one member\A this could strengthen the position of the
man in the household. In addition, Arnstein’s ajpgiohas the assumption that the power transfer
will improve the quality and the quantity of therdee, whether this would be the case is
guestionable [Wegericét al, 2008].

To improve irrigation performance in response tobgms in existing schemes, scientist called for
an increase of user participation in irrigation evahanagement, since the 1970s [Mollinga, 2001].
However, during apartheid there was no stakehgbdeticipation in water resource management,
especially not by the Historically Disadvantagediiiduals. One of the goals of the new

government, however, is to increase stakeholdeticpmtion, therefore two new decentralized

water institutions are established the CMA andiiéA.

One of the principles of the NWA is: “Participatiby stakeholders in decision making about water
resources”. According to the Act peoples partiegatis crucial in water resource management.
This brings me to the concept of stakeholder. RE{2004] made some remarks on the concept of
stakeholder which are important to realize: stalddrs are not only local people, stakeholders are
not only organisations and formal groups, and s$takiers are not only the users of natural
resources. It is important to define the meaninghef word “stakeholder” first. According to the
Oxford Dictionary a stakeholder is: 1) an indepenig®rty with whom money or counters wagered
are deposited, 2) a person with an interest or exonen something. Bruce [2001, cited in
Simpungwe, 2006] defines ‘stakeholders’ as indigiduor groups who possess some form of
legitimate investment on natural resource manageménomes and thus stand to lose or gain from
management processes of the resource. Rolling aagekvakers [1998, p7, cited in Simpungwe,
2006] identify stakeholders simply as natural resewsers and managers. For this research | stick
to the stakeholder definition of Bruce.

Various perspectives are used to legitimize thel ieeparticipation. Boelens [2001] gives a list of
nine interlinked perspectives, ranging from donoasitdn to democratic right perspective. In this
research the focus will be on the empowerment pets@. This perspective is often used in the
South African context as an argument for stakeholg@rticipation. In an ideal stakeholder
participation process all stakeholders are equalpriactise this is not the case. Stakeholder
participation is an essential element in the negiotis that are by definition political. Historibal
disadvantaged groups have limited knowlédgend limited negotiation skills. Hence, powerful
groups are likely to exert more influence overdbarse of stakeholder process (or negotiations) and
the implementation of agreements than disadvantggags [Edmunds & Wollenberg, 2001]. Thus
stakeholder participation should be combined withpacity building (empowerment) of
disadvantaged groups. Participation as empowermeans that the socio-political struggle of
certain groups is supported. An important objectifehis perspective is the increase of the local
capacity for negotiation and claim-making power[Bos, 2001].

An important comment on stakeholder participatisnmiade by Edmunds & Wollenberg [2001:
244]. According to themmegotiations(or stakeholder participationyill achieve more just and
equitable outcomes for disadvantaged groups if #reyapproach strategically, rather than trying
to create neutral platforms where all stakeholdee discuss all issues - irrespective of their
historical relations and the full range of theirggent political activities - with the goal of reaut
rational, mutually intelligible and universally regnized agreements.

'3 | imited knowledge about complex water resource agament.
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2.5 River catchment

In literature the terms river basin, watershed aatthments are often mixed up. According to
Anderson [2005] the term watershed is used predamtiy in North American literature while,
catchment is used in South Africa, Australia anadvNEealand. As catchment is commonly used in
South Africa, this term will also be used in tis®veral different definitions of a catchment aredus
by different organisations, researchers etc. Mbsh® definitions are concerned with the physical
aspect of the catchment. An examples of the defmibf a catchment is given by South Africa’s
White Paper on National Water Policy which defiaesatchment athe entire land area from which
water flows into a river; catchments can be dividetb smaller “sub-catchments” which are
usually the area which drains a tributary to theimaver or a part of the main rivef[DWAF,
1997b]. Another definition is given by Anderson (&J; an area of land bounded by topographic
features of height that drains waters, throughemast and its tributaries to a shared destinatioth B
definitions are limited to the physical aspects dodhot take into account the human element. For
this reason | prefer the definition by Dourojeaf#901] who states thatA*river basin is an area
which is defined by nature itself, essentially bg timits of the run-off areas of surface water
converging towards a single watercourse. The rivasin, its natural resources and its inhabitants
have physical, biological, economic, social andwal qualities which endow them with their own
special characteristic's

Traditionally water policy makers used administratboundaries (see B&«2). Nowadays there is
general agreement among policy makers, researchedswater managers that Integrated Water
Resource Management (IWRM), on which the NWA iseoiasnust be done at the catchment level
[Merrey, 2003]. The IWRM philosophy regards thecbatent as the “natural” unit for organizing
water management [Waalewigt al, 2005]. However, after an extensive research wer lbasin
management, Wester [2008] showed that the arguthentriver basins are the natural units for
water management is deeply political.

According to Barham [2001] the gradual shift to evahed and thence to ecosystem thinking
represents a larger social reflection upon thetdirof natural systems that must be respected yf the
are to be sustained. She further argues that viigi@rhiinking can be an opportunity to strengthen
our ability to work together. But it is also podsilihat the existing inequalities will simply be
passed along, or worse, reinforced.

The Department of Water Affairs defines IWRM asplailosophy, a process and a management
strategy to achieve sustainable use of resourcedl Isyakeholders at catchment, regional, national
and international levels, while maintaining the retaéeristics and integrity of water resources at th

catchment scale within agreed limits” [DWAF, 2003This definition is put into practice by the

South African government. According to the governtn
water is the primary resource that will ultimatdlynit

development in South Africa, efficient management &
allocation of water resources is a national impeeat
[DWAF, 1996]. Therefore the government manages mwa
as a national resource rather than a catchmenuneEso
Through Inter Basin Transfers (IBT) water is tramséd

between catchments (see Annex A). Most of the waé planning, but unlike much of the
transfers augment the water supply to the Gauterg | |5ier global debates, with the
[Turton & Meissner, 2000]. For the overall develagr of purpose to move water in and oL
South Africa the IBTs are very important. The 10G- o those basins and out of othd
economies are heavily reliant on water that hasnbj “countries
imported from other river basins by means of IB
According to Turton [2005] exogenous water, supplbsy

Box 2.2: Catchments in
apartheid history

Traditionally water policy makers
used administrative boundaries. In
the 1970s, however, DWARF
already took the basin as unit df

= ~

Source: van Koppen [20(C
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means of IBT, is the lifeblood of the South Africaconomy, which would simply collapse if this
source of supply were no longer secured, raisingm@source management to a strategic issue of
great national importance.

Water resource development in the Sand catchmerietlao water overexploitation. This process is
has been termed basin closure. According to theriational Water Management Institute a basin is
closed when all the accessible water resources rivea basin are already in use or have been
allocated to users [Seckler, 1996]. An interestogiment about basin closure is made by Lankford
and Beale [2006]: when demand exceeds a river'plguglong its reach, the river switches in
behaviour - it no longer supplies surplus watelathonomous points of demand but becomes a
contested channel with infrastructure that divided defines the distribution of a scarce resource.

This research adopts the concept of a river basiaurse of the linkages between different aspects in
the catchment which influence the water managernmethe closed Sand catchment. It is vitally
important to look at the broader (catchment) p&tand not to focus on one isolated aspect. For
example, by looking at the irrigation scheme otiheg major water losses in the irrigation scheme
might seem like a waste of water. By increasingéfiiiency of the irrigation scheme the return
flows will decrease. This might result in probledmwvnstream of the irrigated area. A good example
of the dependency on return flow is the city of Mepin Mozambique. Part of the water used in
Maputo comprises the return flow from irrigationSwaziland along the Umbeluzi river [Nkomo &
van der Zaag, 2004]. By looking at the whole catehtrit becomes evident that these return flows
recharge the river. Therefore a loss to one sys@mbe a gain to a downstream system by looking
at water use at the catchment scale.

2.6 Concluding remarks on conceptual framework

The main concept of this research is water managempectices, linked to these are water
allocation and water distribution. Water allocatenmd distribution plans do not just come about as
the result of a methodical application of ratiogsailentific data processed by engineers and planners
[Bolding et al, 2000]. In practice these practices and decisaasinfluenced by power relations
between stakeholders in which different actorstefjigally manipulate information and other
resources to pursue particular goals and objectivegiet a better understanding of these practices
the focus of this research is on these practices.

For a comprehensive understanding of the irrigagiector a framework that integrates technical and
social science perspectives is required, as ardwedMollinga, 2003b]. By using Uphoff's
framework both dimensions will be addressed in tbhgearch. This framework helped to understand
the difference between water allocation and watstridution. Combined with the water control
concept it shows that once allocated a share oérwahe need the technical, organisational and
socio-political means to transform this allocatioto distributiort®.

While analysing the water management practicessboald be aware that water management in the
Sand catchment is a complex process. Because abthplex interaction (change of government)
with exceptional droughts, urbanisation and rualgrty water management in the Sand catchment
is characterized by complexity.

2.7 Research methodology
This section describes the methodology used inrdgearch; it describes the data collection and
analysis phase. The section is closed with a degamiof the limitations of the research.

'8 personal communication A. Bolding, 24 August 208@&geningen
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This thesis research is set up as a case studyevidrgday practices are studied in its boundaries;
the Sand catchment. The case study method is awagbpto studying a phenomenon through a
thorough analysis of an individual case [Kumar, 300 he aim of this qualitative research is the
presentation of empirical evidence from the fifle research activities are in line with the pugpos
of collecting and presenting information from theld. Initially, the research was planned to be on
the irrigation sector only. Once in the field, @dame clear that to understand the practices it was
necessary to expand the research to the other wats as well. The focus of the research,
however, is still on the irrigation sector.

Data collection

Before the fieldwork phase commenced, data wagdelll for an extensive literature review. The
review gave me an understanding of the current kenige about the research topic subject and the
South African context. During the field work phaskarge variety of documents was collected.

As an introduction to the fieldwork a conference emvironmental water allocations in Port
Elizabeth was attended. This international confegdmelped me to get a better understanding of the
relevance of the environmental flows. During thenfeoence the challenges of implementing
environmental flows were discussed. Experienceswéral researchers were exchanged.

Interviews were one of the main elements of thédWwerk. Semi structured interviews were
adopted, mainly one-on one interviews. The 40 peogkrviewed were chosen to represent all the
water users, regulators etc in the catchment (abéeZ.1). Since the focus of this research is on the
actual situation on the ground, most intervieweesawvith local people who abstract, use, manage
and control the water. In some cases the initigrimews were followed up with a second interview
if issues were unclear or gaps emerged. To imptbeevalidity of the research, several persons
were interviewed in relation to the same subjeendt¢, almost all the information was triangulated
by several sources.

The interviews with the irrigation staff were mainheld in the DoA field office. After these
interviews the irrigation scheme was visited tolaxpthe discussed practices in the field. In order
to obtain observation data, field visits were candd. During these observations the water users
(e.g. irrigators) were interviewed for a deeperarsthnding of their practices. Almost all the scefa
abstraction pints (except the domestic abstragtionps in the game reserves) were visited. Most of
the water users (irrigators + domestic pump opesatwere observed while performing their water
management practices. The interviews of the inogatstakeholders were structured by using
Uphoff’s matrix of irrigation activities. The matriprovides a comprehensive description of
irrigation activities. The matrix provided a framenk to structure the interviews.

Table 2.1: Interviewed stakeholders
Water users Operation &
Maintenance

Other interested
and affected parties

Regulators

National DWAF

Irrigation managemen

t Domestic pump

Teba developmen

~

Committees + farmers| operators MABEDI project
Regional DWAF | DWAF - Forestry Dam operators AWARD
Regional DoA Community members|  Water bailiffs Reckars
ICMA Sabi Sand Wildtuin Maintenance teamm  Consubant

Source: author, 2009

Data collection and analysis

All interviews were transcribed. The transcriptstbé interviews were grouped according to a
thematic classification. This means there were ggoaf transcripts relating to the Reserve, to
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maintenance, to ownership etc. The grouped trgsisonere analyzed by use of a data sheet created

by the author. Meetings and field notes were alapstcribed and added into the above mentioned
data sheet.

A powerful tool for analyzing data (interviews aligrature) was the system diagram. Numerous
system diagrams were drawn and discussed with alestaikeholders to get a better understanding
of the water management in the catchment. In thtewaek of my field work phase the catchments’
system diagram was presented to, and discussedangtioup of key stakeholders.

Limitations of the Research

During the fieldwork phase it was often difficuti bbtain information on actual practices. There
was often no information available on the actuilation; e.g. water abstraction, number of farmers
and irrigation scheduling. During the report wrgtiphase, however, | had access to numerous
reports, policies, government documents, planserket pictures, models etc. The main reasons
being, collecting information from all the staketis, knowing the right people and knowing
where to find what. While writing the report, theitmg process was limited by an overload of

(often contradicting) information. Triangulation @&ta and sources was necessary in order to rebut

contradicting information. The necessary triangalatwas sometimes confusing since different
perceptions upon reality exist. This is confirmgdSxchoch [2007] who did research about South
Africa’s Reserve as well.

Due to time constraints the research was limiteactove water users. No attention could be given to
non functioning irrigation schemes. The intervieamsongst the farmers were also limited to active
farmers. Hence, there is no input from dormant &sron, for example, reasons for the land being
fallow.

It was regularly difficult to plan interviews witlsenior government officials and other key
stakeholders. There is a small number of very cdtathistaff at DWAF and ICMA, they are
already overloaded.

Another limitation of the research was the languamenslation in Shangaan and Sotho was
required. During my field work | worked with a nuerbof translators. Unfortunately they were not
acquainted with irrigation and water managementkedge.

The main water user in the Sand catchment is tigairon sector. This research is limited to only
the water management practices of this sectorafm@tter understanding of the irrigators, however,
it is necessary to look at the broader picture aggicultural practices, challenges, markets and
economic benefits.

An important component of the Environmental Resesverater quality. However, this aspect fell
beyond the scope of my research. The researchiwi&sd to the quantity aspect of the Reserve. But
having water of the right quality is just as im@ot as having enough water. Talking about the
Reserve, the research is also limited to the atigiraof surface water. Groundwater, which is an
important domestic water source, is not taken azwount.
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3 The research area - Sand catchment

3.1 Introduction

This chapter describes the characteristics ofékearch area the Sand catchment. The chapter starts

with a description of the catchments boundar&g)( followed by soil and topograph$.8) and
climate @.4). This is followed by a short description oé thopulation .5) and its landuse3 ().
next the available water resources are describeddtion3.7. And a description of the main water
related stakeholder8.8) closes the chapter.

3.2 Catchment boundaries

The Sand River, some 125 km in length, is the mrddutary of the Sabie River, which forms part
of the Inkomati catchment. The area of the Sandhoca¢nt (see Figurd.1) is 1,910 krhand is
bounded by the Mankeli Hills in the south, the @rpead in the north and the Drakensberg
escarpment in the west.

DRAKENSBERG MOLMTAIMNS

Figure 3.1: The Sand River catchment, indicating the catahent boundary,
major rivers, existing dams and game reserve boundies.
Source: Pollaret al [1998]

Most of the catchment falls in the Central Lowval@ga (150-800m altitude). The Sand catchment
can be subdivided in three smaller catchmentsupiper, central and lower catchment; they all have
their own specific characteristics like climateydase, population etc.

3.3 Soils and topography

The topography of the catchment is characterisea $tgep slope from west to east, from 1800m in
altitude to 400m. The upstream catchment is charged by steep hills, the central and lower
catchment are relatively flat areas. The soilsracestly derived from granite, soils derived from
granite are coarse and sandy, low in nutrientsveaugr drains easily in these soils [Pollatdal,
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1998]. The soils in the eastern part are rockyhéncentral area the soils are more nutrient podr a
in the east the soils are poor sandy. These sanildyase vulnerable for erosion.

The topsoils in the irrigation schemes are abo@n8@ thick structureless coarse sand to loamy
coarse sand. The subsoil is sandy clay loam. The ae gentle sloping between 0.1 and 0.3%,
from elevation 560 m down to 400 m [ARC-LNR, 1999].

3.4 Climate

Because of the differences in altitude in the cateht, there are also differences in the
climatological characteristics. The topographyhaf tatchment is reflected in the weather situation.
The rainfall decreases from west to east, whilepemaiture and evapotranspiration increase from
west to east. Because of the high temperaturesnmmer, the potential evapotranspiration (from
1850 mm in the west to 2200 mm in the east) is nmhugher than the precipitation [Pollaed al,
2005]. From west to east the climate becomes hattérdrier. The mean annual precipitation varies
from about 2000 mm/year in the west to about 550/year in the east. 75% of the rain falls
between October and March. The catchment has warimot summers and mild winters. The
average annual temperature is 22°C. The climatbeéncatchment is semi arid. An arid climate is
characterised by low erratic rainfall up to 700meaflyand periodic droughts [Pollaetl al, 1998].
Because of the erratic rainfall, droughts are commadhe catchment, every 3.5 year in the northern
portion of the catchment [Pollart al, 2002]. Another negative consequence of erratidath is
flooding. Heavy rainfall in the upper catchmentulesin floods downstream, also downstream of
the Sand catchment. The sandy soils in the catcharenvulnerable to erosion during periods of
high rainfall.

3.5 Population

The population living in the Sand catchment isreated to be 337,000 in 1998 and is expected to
grow to 447,000 in 2010 [Pollaet al, 1998]. The average household size is 6.2 pelsikard et

al., 2002]. The current distribution of the populatiennfluenced by the physical geography and the
political history. Most of the people live in oné the 71 peri-urban or rural villages in the flat
central area. The upper catchment used to be paredormer Lebowa government is state owned
and is under commercial afforestation, not manyppedve there. The lower catchment consists
mainly of private and state owned conservationsgras a consequence very few people live in this
area. The estimated population density for the aitaltchment is 176 people/knBut because of
the population concentration in the central arka,population density for this area is much higher;
340 people/km[Pollard et al, 1998]. Bushbuckridge is one of the most denseputated areas of
the country [Shackleton, 2005].

Most of the people in the catchment live in spads@sity residential areas without sufficient
domestic water supply system and no sanitationesystThe sanitation backlog in the
Bushbuckridge municipality is the highest in th@ynce. Some of the houses have a yard tap;
however, most of the people need to walk to commst@dpipes to collect their water. Borehole
and surface water are the main sources of watenést villages in the area. Half of the households
in Bushbuckridge have access to public standpijg¥, to yard taps and 14% have house to house
connections [Perez de Mendiguren & Mabelane, 2001].

History had an important effect on where and howpte live in the catchment. Before 1850 the
area was populated by Sotho speakers. Becausewaf an Portuguese- East Africa (nowadays
Mozambique) around the year 1850 Tsonga speakinggrants and refugees moved to the area.
Around 1900 both groups lived harmoniously togetBercause of the threat of malaria there was a
small interest by white farmers to move to the afdeerefore by 1920, only two irrigations systems
had been established in the Inkomati catchment9B8b6 some land was owned by companies and
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white farmers. From the 1940’s apartheid policieaped the land use patterns in the catchment.
Because of the high unemployment rate and the bamgg population, the homeland government
developed several infeasible job creation schemexsviing agriculture, conservation and forestry.

In 1997 there was a conflict over which provincesBloridge would fall under, there were
blockades, rallies etc. After a long dispute it wi@gided in 2006 to let it fall under Mpumalanga
Province. The catchment is part of the Bushbuckridgcal Municipality, which forms part of the

Ehlanzeni district municipality.

The major employment sectors include commerciavities, tourism, forestry, agriculture, and civil
service posts such as local government, teachersiaises. The agricultural sector employs about
1.6% of the population [Pollardt al, 1998]. The population of the catchment is charéstd by
high unemployment. 60% of the people over the agd5oof Bushbuckridge municipality is
unemployed [Bushbuckridge local municipality, 2005}ie to the lack of employment opportunities
50% of adult males and 14% of adult females engagagratory labour [Pollarét al, 2002].

It is important to note that most young peoplehi@ tatchment are not interested in agricultures Thi
is confirmed by Pollar@t al [2008b], she argues that youth attach little gt the land and there
is an increasing shift toward a consumerist id€alllard, 2008). Hence, most of the farmers are
elders.

3.6 Land use

The existing pattern of land use in the Sand cagritm
reflects the policies of the apartheid period; erdd
removal of black residents and the creation of
betterment schemes. Land in the Sand catchment is
still mainly State owned and is granted to users
through traditional authorities and regulationsr{eg
2002b]. The main landuse types in the catchment are
rangelands, conservation areas, residential, fgrest
and annual dryland farming. These major landuse
types will be briefly described below;

Rangeland 40% of the catchment area,
mainly in the central area (see Pict@r¢). Rangeland Picture 3.1: Rangeland
is used for livestock grazing and harvesting otiredt Source: author, 2009
resources. Cattle are grazed on communal land, main
species are: cattle, goats and poultry [Politrdl, 1998]. The harvested natural resources from the
rangelands are used for food, fuel wood, buildiregarials and medicines.

Conservation area86% of the catchment area, mainly in the loweraafThere are three
major game reserves in the catchment: Kruger NakiBark (KNP), Manyeleti Game Reserve and
Sabie-Sand Game Reserve. The establishment otg@game reserves is catalysed by the marginal
profitability of commercial farming in the catchmdiollard et al, 2003]. Tourism industries are
closely related to conservation areas. In the KB\Rsal dams and boreholes are constructed for the
water need of the tourists and the animals [As2@04]. Tourists are mostly flown straight in and
out of the reserves and do not have a lot of dicecttact with the remainder of the catchment
[Pollard et al, 2005]. Tourism is one of the main sources of mmean the catchment. For example,
more than 1500 households families are supportegblbyopportunities provided by the tourist
industry within the Sabie Sand Wildtuin [Jackso®®&art, 2003].

Residential 10% of the catchment area, mainly in the cerara.

Forestry 6% of the catchment area, mainly in the uppea.dferestry is a major water user;
19% of the mean annual runoff in the Sand catchrizensed by forestry [Woodhouse & Hassan,
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1999]. In the early 1900’s the indigenous foresis grasslands were replaced by three plantations;
Welgevonden, Hebron and Onverwacht. The aim faabdishing these plantations was to provide
labour to the population of the Lebowa homelandlf?d et al, 2008a]. Trees were grown on these
plantations for timber and pulp production. Theklat a natural source of fast growing timber trees
led to the introduction of alien species. As a ltesiost of the mono culture forest is planted with
exotic species such as pine (mainly Pinus patuld)eucalyptus (mainly Eucalyptus saligna). On
the one hand the forestry sector gives economieaktit to the region. But on the other hand,
afforestation leads to a reduction in surface strdaw because the planted exotic trees consume
more water compared to the indigenous forest. Taetations in the upper areas have reduced the
natural flow in the Sand River systems by about JL& Maitre et al, 2002]. Another problem
related to the plantation of exotic species is thase trees spread the negative effect far betend
afforested area by invading adjacent areas [Ler®laital, 2002]. To combat the spreading of the
water consuming exotic trees, the government iniced the Working for Water program (Wfw),
most of this program is paid by a post-aparthewmvé?ty Relief Fund’ [Asmal, 2004]. A strategic
plan was drawn to convert the State owned foresbiservation in the newly formed Blyde River
Canyon National Park and all alien trees were teebegoved by 2006 [Pollaret al, 2008a].

Dryland farming 4% of the catchment area. The most importantcesp maize, pumpkins
and beans [Pollarét al, 1998]. The dryland crops are planted during th@yr season. Many
families in the catchment depend on dryland farnforgtheir food security. A great risk for their
food security is the erratic rainfall and drought.

The irrigationsector is not a large land user (1,4%) in theheaent, but due to its high
water use, this type of landuse will be descritbe@ation is the largest single water user of wate
the catchment. There are three large irrigationes@s in the catchment, namely Champagne
(permanent crops), Dingleydale (annual crops) aed Rorest (annual crops). These schemes were
initiated by the homeland governments. The maip@se for building these systems was to provide
employment for the local population and the schemvese not designed to be self-sufficient
[Pollard et al, 1998]. The most common irrigation type at Dinglele and New Forest is short
furrow irrigation. Both schemes are operated by enaus small farmers, each cultivating a small
plot between 1 and 6 ha. There are an estimate@d fl@ers involved in these schemes (see Table
6.1). Most of the systems are in a bad shape andeasy wasteful. Irrigators mostly access the water
in the catchment as run-of-river, diverting it wairs into canals.

Farming systems

The focus of this research is on the irrigation@ed herefore, this sector will be described inreno
detail. This section describes the farming systeshghe irrigation farmers, crops, markets,
cultivation method etc.

Champagne farm is currently the only functioninggation scheme with permanent crops. The
main fruit crops at the farm are oranges (Valemaeid Navel) and to a lesser extent mangoes and
litchis'’. Most citrus trees are more than 50 years old.lifémpan of a productive citrus tree should
not be more than 30yed?s

Dingleydale and New Forest irrigation schemes ateévated with annual crops. Both schemes are
traditionally grain and vegetable production arA8&-LNR, 1999]. Currently a wide variety of
grain crops and vegetables are grown. The smalk seamers produce mainly green maize,
groundnuts, cabbages, sweet potatoes, onions hed \@getables [DWAF, 2007b]. The dominant
summer crop is maize, the dominant winter crop@meatoes [ARC-LNR, 1999]. The driving forces
behind crop choice are 1) the use of products donér consumption, and 2) selling of products on

" From interview Champagne farm manager, 29 Apli®@hampagne Farm.
'8 From interview Community Property Association memt8 March 2009, Champagne Farm.
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the market for an income. Besides the crops
grown in the schemes, small orchards above the
canals are planted with mango trees. There are
also other fruit crops; e.g. guava, papaya and
banana. These fruits are mainly for home
consumption.

The main irrigation type at Dingleydale and
New Forest the schemes is short furrow
irrigation. Before the start of the irrigation
period, the farmer prepares his plot by ploughing
followed by disking the soil on the contdur Picture 3.2: Roadside stall

Source: author, 2009
The harvested crops are a source of vegetablesuatsdto the farmers’ families. The surplus isdol
to the community on the local markets. There isforonal fresh produce market near the two
schemes and the chain stores in neighbouring talensot buy produce from the schemes. Most
farmers sell their produce at the roadside. Theszesaveral roadside stall along all the main roads
surrounding the schemes (see PicRi. Due to the limited purchasing power at thealanarket
the profit from the crops are generally low [DWAXQ07b]. To make the situation even worse most
farmers produce the same crops at the same tineepiidduced crops come onto the market at the
same time, thus lowering the price.

It should be noted that the main winter crop in itigation schemes is tomato. The tomato jam
factory in Hoedspruit (just outside the catchmeusigd to be a major market for tomato farmers of
the schemes. For several years the tomato jamryaistalosed down already. However, the farmers
still produce a lot of jam tomatd@sThe farmers are reluctant to change to otheetias or crops,
even if they do not make a lot of profit and haightspraying cost.

Based on several field visits and numerous disoossivith farmers and other stakeholders an
overview of challenges for the farmers in the mtign sector is given in Tab81. The combination
of these challenges results in a considerable nuofl@ots in the schemes lying fallow.

Table 3.1: Main challenges for the irrigators
Category Challenge
Water Periodic water shortage
Water logging
Production | Use of low quality seed
Inadequate weed control
Incorrect planning practices
Insufficient governmental extension service
Infrastructure| Dilapidated infrastructure
Lack of maintenance
No proper fence around the irrigation scheme,
cattle damaging the canals and eating the crops

¥ Trough the recent Masibuyele eMasimini DoA progmaerthe irrigation schemes received 11 tractorsa@ars
at Dingleydale and 5 tractors at New Forest) anehdas received maize seed and organic fertiliZEnsse tractors
are available for agricultural work within the soes. The irrigation management committees planaethérge
the farmers for the use of the tractors. The cotesrdt wanted to save money to fix the broken cawions. DoA,
however, emphasized that the tractors are a gift fthe government, thus the farmers should usérgleeors for
free. DOA pays the salary of the tractor driverd provides free diesel.

%0 Based on field observations and discussions wiifgition farmers.
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Financial Lack of cash flow to buy inputs / pay for transport

No access to credit facilities to buy inputs

Marketing Difficult to buy farm inputs

Difficult to sell products, no formal markets nearb

Lack of transport to markets

Saoll Acidity in top soils and sub soils (minor asga

Social Dependency of farmer on the government for maimteaaf

the infrastructure and the availability of agricuétl inputs

Large number of plot holders are not interestefdiming
Source, author, 2009

3.7 Water resources
This section describes the main points of the wagsource situation of the Sand catchment. For a
more detailed description on water availability avater use see chapftér

The tributaries of the Sand River which originatethe high rainfall areas in the Drakensberg are
perennial rivers. The tributaries which originatetbe plains are non-perennial [AWARD, 2008a].
Nearly 50% of the water running to the Sand Rigegenerated in this mountainous area, which
covers about 25% of the catchment [Pollatdal, 2008a]. The Sand river is highly seasonal, the
river shows summer peak flows (February) and lowelst flow at the end of the dry season
(October) [Weekst al, 1996]. The water quality of the Sand River is gyally good. The main
problem related to water quality is sedimentatibdVAF, 2000a].

The bulk of the water use in the Sand catchmedéeendent on the unregulated flow of the rivers
in the catchments, except for some augmentatiorsd&our storage dams are built to store surface
water and four abstraction weirs were build to diweater (see Figur8.1). The weirs are often
operated in an ad-hoc manner with little regardh® needs of the affected communities or to
DWAF policies in this regard [DWAF, 2004a]. An expl® during the 2002 drought irrigators
abstracted all the water at the New Forest weilijentiownstream the Thulamahashe abstraction
pump was unable to draw water for domestic use&kftac& Swart, 2003].

Most of the existing water resources are alreadised. The introduction of a new water user is
only possible by an increase in groundwater usesdaction in other sectors or transfers from
outside the catchment as confirmed by Butterwethal. [2001]. In 1994, DWAF stated that:
“Existing development in the Sabie River catchmeratlready causing serious water shortages in
both the Sand River and Sabie River sub-catchnaeatguture development and population growth
will aggravate these water shortages. Unless thé&emwaupplies are augmented, the basic water
requirements of the population in the largely urtisreloped region will not be met and the natural
riverine environments of the Sand and Sabie Riviébw irreparably damaged[DWAF, 1994: 1].
Therefore plans were drawn to transfer water froen3abie to the Sand Catchment. A storage dam
was built on the Marite River, a major tributarytbé Sabie. The dam is situated on the farm Inyaka
and is called the Inyaka Dam [DWAF, 2003b] (sedisr8.2).

Because of water scarcity, environmental concenasthe drought in 1992 (the worst in recorded
history) the management of Kruger National Park FXecame concerned about the maintenance
of the minimum flows in the Sabie River. The SaRwer has a high ecological status and is
important to the ecosystem in the park. The managéewf KNP realized the park’s vulnerability to
upstream developments, including land use chanfms,example: forestry plantations and
population increase. In response to these contkenSabie River Working Group was set up by
staff of the Kruger National Park (KNP). The SaBRa&er Working Group can be seen as the
precursor of the catchment-based management ag&heyworking group brought the different
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water users in the catchment together, mainly atrggn boards and homeland administrative
officials [Woodhouse & Hassan, 1999]. One of theeagents made in the Sabie River Working
Group was that a minimum flow of 0.6 will be maintained in the Sabie as it enters KNP
[Woodhouse & Hassan, 1999]. Plans were drawn toenzakatchment management plan for the
Sand catchment. The name for this project is thee $lae Sand Project which is co-ordinated by
AWARD, a locally-based NGO.

3.8 Water stakeholders

This section describes briefly the key stakeholdew®lved in water management in the Sand
catchment. This section is not aimed at giving ateresive description of the stakeholders, but
rather on mentioning the aspects relevant forrdsgearch. For a description of the practices cfahe
stakeholders see chapter

Government - Department of Agriculture

The Department of Agriculture has a responsibiiity scheme members as agricultural producers

[Chancellor, 2003]. The catchments’ agricultureastrolled by several levels in the department;

- Province: The provincial DoA is located in Nelgpris responsible for sustainable resource
management in Mpumalanga province. Although watesne of the key agricultural inputs it is
not formally considered in the plannfiig

- District: The Ehlanzeni district office is locdtén Thulamahashe and is responsible for all DoA
farmer support activities in the district. The mamance unit is controlled from this office.

- Field: Several field offices are located in treobment (Bushbuckridge, Dingleydale and New
Forest. The DoA extension officers and water Haikifre based in these offices. Currently there are
three extension officers at the schemes. Unforaiypathey have little resources and they only
provide advice and some training. There used t@ H@OA training facility to train farmers at
Dingleydale.

The ARC research institute originated in 1961 wittiie DoA? The Agricultural Research Council

(ARC) is the principal agricultural research ingiibn in the country. The irrigation sector becaame

major activity of the institute, they are involvedfeasibility studies, planning and design. Ast jodir

the Save the Sand program ARC wrote a rehabilitgtitoposal for Dingleydale and New Forest in

1999.

DoA through its Comprehensive Agricultural Supg@rbgramme is planning to increase its support

to the irrigators in the catchment [DWAF, 2007b].

Government - Department of Water Affairs and Foresty

The Department of Water Affairs has a responsybibivards water managers/users and members of

a WUA [Chancellor, 2003]. The catchments’ watemsnaged by several levels in the department:

- National: The national office is located in Pr&oand is responsible implementing the NWA
[Brown, 2006], joint management of international tctenents, policy formulation and
regulation[Reed & de Wit, 2003], development ofadianal water resource strategy [James, 2003],
and for the comprehensive Reserve determin@tim. The writing process of the Operating Rules
was supervised from this office.

- Regional; the relevant regional office is locatéelspruit. The proto ICMA originated from this
office. The regional office is responsible for iraplentation of the passive control at the weirs
[DWAF, 2004a]. Recently a Compliance Monitoring &farcement unit has been established at
the regional office signalling the increased retprhaintentions of the Department [Pollagti al,
2009a]. It should be noted that until March 2008ré¢hwas only one person responsible for
compliance monitoring in the whole country.

L From interview Senior DoA official, 15 April 2008elspruit.
2 For more information on ARC see www.arc.agric.za
3 From interview senior DWAF official, 15 April 2009elspruit.
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After the abolishing of apartheid DWAF became resiae for domestic water supply (see section
6.4). Later on DWAF handed over this responsibtiityhe Water Service Providers. The transfer of
responsibility for water provision started in 2JUISAID, 2005].

Government — Inkomati Catchment Management Agency

The ICMA is located in Nelspruit and is responsifie water use in the Inkomati catchment. the
ICMA should write a Catchment Management Strategge (sectio.3). Until the ICMA was
established the Minster of DWAF acted as the CMA tlte water management area [DWAF,
2002b]. The ICMA board was appointed in SeptemiB&52

Government — Sand catchment Water User Association

The second tier in local water management insbiytibesides the CMA'’s, are Water User
Associations (WUA). A WUA will operate on a restad local level and are in effect cooperative
associations of individual water users who wislunalertake related water activities for a mutual
benefit [DWAF, 2003b]. Both New Forest and Dinglejal irrigation schemes have in the past
submitted their application for the registrationadfWUA. Because the irrigation schemes were too
small to become independent WUAS their applicatwwase not granted [Teba development, 2009].
The irrigation schemes needed to be incorporatedatarger WUA. This is in line with the plans of
the ICMA to establish one WUA with all the watereus in the Sand catchment, including farmers
and private game reseréésThis process started in the middle of 2008. TH&ANs expected to be
established in 2010 — 2011. It should be noted uhder the NWA, only WUAs can apply for an
irrigation water use license and may be grantedigie to use water under specified conditions.

Government — Tribal Authorities

There are three tribal authorities in Dingleydatenely Moreipusho, Moletele and Sehlare and one
tribal authority in New Forest, the Amashanga [Tdbaelopment, 2009]. The tribal authorities are
not very influential in the catchment anymore. Asnany former homeland areas, power disputes
have arisen between emerging local government la@dribal authorities. Conflict arise in many
areas, one particular area of conflicts is landcallion rights, traditionally this right was exesex

by the Tribal Authority but local government isitrg to influence this process [Pollagtial, 1998].

Government - Municipalities

The Bohlabela District Municipality is a newly foed municipality, established in December 2000
through the municipal demarcation process. Theribidtlunicipality comprises of Bushbuckridge
Local Municipality, Maruleng Local Municipality anthe District Management Area the Kruger
National Park. After the transfer of Bushbuckridgem Limpopo to Mpumalanga in March 2006
the name Bohlabela is changed into Ehlanzeni DBistkunicipality. From 1st July 2003,
municipalities became the Water Service Authoriighva regulatory responsibility for domestic
water supply and sanitation services [Brown, 2006].

Farmers

The water management of the irrigation farmers iigaoised on different levels; irrigation
management committees and dam committees. Irrigati@nagement committees: two committees
are present in the catchment: Dingleydale IrrigatBtheme Water User Association (DISWUA)
and the New Forest Management Committee. The marmagecommittees are elected by the
farmers for a period of five years. The managencemimittees of Dingleydale and New Forest
were established in 2005 and 2000 respectivelyh Bommittees were assisted by consultants who
assisted them to write the constitution. Reportoithe New Forest management committee are four
ward committees, Edinburgh, New Forest A, New RoBesand Orinoco C. The ward committees

24 personal communication ICMA official, 15 May 2009.
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are responsible for the distribution of water ahd tnaintenance of a section of the irrigation
scheme. Both committees also have a technical ctigemia human resources committee, and a
natural resources commitf8eReporting to both management committees are dhe cbmmittees.
Dam committees: farmers using the same storagevoesare organised in dam committees. A
committee consist of seven members and is headedcbgirman. The committee is elected by the
farmers in its command area for a period of fivarge During irrigation, dam committee members
are in the field to inspect water use, and to ngke that the farmers irrigate at the agreed tintk a
period.

Community members

Community members are a much broader group thagation farmers only. As described
elsewhere in the report, access to sufficient c@amestic water is limited to a large part of the
community. The main sources of income of the comtyuare pensions and migratory labour.
During apartheid the farmers in the homelands werdined to restricted areas that were usually far
from markets. As a result migrant labour becamectr@ral economic activity in these areas, and
agriculture merely served to supplement the incoea@aed on the mines and from domestic work
[Schirmer, 2007].

Bushbuckridge Water

The Bushbuckridge Water Board has been established®97. Board members were appointed
about 14 days before the signing of the Water 8ertill into the WSA. Bushbuckridge Water
Board is the bulk water supplier for Ehlanzeni Bistand Mbombela Local Municipalities. These
municipalities supply retail water to the end uséfke main customer of the Water board is
Bushbuckridge Local Municipality. The financial lifty is, therefore, dependent on these
municipalities paying for the water provided by Water Board. However, the municipalities are
dependent on their ability to recover the costsnftbe end consumers and cost recovery in these
areas is very lo®. This might be the reason why Bushbuckridge Lddahicipality is hardly
paying for its water, which in turn makes the WeaBeard totally dependent on financial subsidies
from DWAF?". Since the focus of this report is on water mansg, the economical viability of
the stakeholders is outside the scope of this relse&everal water treatment operators mentioned
their difficulties in operating their treatment pta. Due to the lack of finances there was not ydwa
enough money to buy chemicals to purify the rawewnaSince treatment plants cannot function
without chemicals they were forced to temporarilgse their plant. In the last April 2009 this
happened at the treatment plant in Thulamahasheeaed at the large Inyaka Regional Water
Works?. It should be noted that Bushbuckridge Water daesknow how many people they serve
[Pollardet al, 2009a].

Environmental sector

The environmental sector in the catchment is rertes! by the downstream Kruger National Park,
the Sabie Sand Wildtuin and several environmen@ON. Since the Sabie Sand Wildtuin is almost
entirely located in the Sand catchment, this stakie will be described in more detail.

- Sabie Sand Wildtuin: The Sabie Sand Wildtuin iprevate game reserve adjacent to Kruger
National Park. The fences between the game reseelruger were removed in 1993. The game
reserve is an association of about 150 private tamaers who collectively manage the Wildfin

% From interview irrigation management committe8s11 March 2009, Dingleydale and New Forest.

% National Assembly, internal question paper 31 MaP006, question to the Minister of Water Affainsda
Forestry.

%" Report of the Portfolio Committee on Water Affainsd Forestry on oversight of 2004/2005 Annual Respand
oral presentations of Water Boards, dated 17 M&620

%8 From interviews with several Water Treatment Warkerators, 29 April, 12, 13, 21 May 2009, Sanduaient.

29 From interview Sabie Sand Wildtuin Ecologist, 9rih@009, Kasteel.
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The Sabie Sand Wildtuin handles bookings and manageommon environmental management
programme [Carruthers, 2007]. There are about Pnoercial lodges in the park. More than 1500
families are supported by job opportunities prodithy the tourist industry within the game reserve.
In comparison, Dingleydale and New Forest irrigaticheme together provide employment to over
300 full time farmers and between 1000 and 150Gscsed labourers [DWAF, 2007b]. The
perennial nature of the Sand River attracts a watesty of large mammals to the river system and
tourists from all over the world come to enjoy thidlife in the game reserve. Hence, the Sand
River is the lifeblood of the Sabi Sand Wildtuindaa lack of flow could seriously impair on the
diversity that the river system can support. Thengareserve is disappointed in the lack of
commitment by the government to solve the wateicdeBecause of this the Sabi Sand Wildtuin is
preparing a court case to take legal action ag@iWsAF and DoA (see sectidh3).

- Kruger National Park: Only a very small portioh Kruger National Park is part of the Sand
catchment. The park was established in 1926 apdrisof the recently proclaimed Greater Limpopo
Transfrontier Park. The new established consemati@a covers 36,000 km2 in three countries;
South Africa, Mozambique and Zimbabwe.

Non Governmental Organisations

Several NGO'’s are active in the different fieldstive Sand catchment, from health or water to
environmental NGO’s. This report only describes th@ relevant NGO’s for this research;
AWARD and the MABEDI project ran by several NGO'’s.

- The Association for Water And Rural Developmemtrks on water supply in the broader context
of managing water resources and their wise usé, avibcus on learning about water security issues
in the Sand catchmefit Award has emerged from Johannesburg’s Witwatedstiiversity.

- The Maruleng and Bushbuckridge Economic Develagnieitiative (MABEDI) is a four year
project. The project is funded by the Business fTafisSouth Africa and the Department of Local
Government, and commenced in 2006. The aim of tbiegt is to work with resource poor farmers
and to uplift these small scale farmers througlousrlinkage components including; infrastructure,
input linkages and market linkagésThe project works in two municipalities Marule(abie
catchment) and Bushbuckridge (Sand catchment)agheultural part of the project is coordinated
by two NGO'’s, namely Teba development and Limacdoperation with the irrigation management
committees Teba development wrote a proposal @hibtate the irrigation infrastructure.

Consultants

Numerous consultants are involved in the water
sector in the Sand catchment. This report only
describes a few consultants relevant for this
research;

- EVN Consultancy designed the irrigation
infrastructure in 1959. For Limpopo Province they
did a mapping and degradation study of the
irrigation  infrastructur&. EVN designed the
Bosbokrand Transfer Pipeline and the accompanying
bulk supply schemes (see Pict3t8).

- Charles Sellick & Associates drafted the Opetatin
Rules and decision support models for management
of surface water resources in the Sabie Sisict,re 3.3: Construction signboard

catchment. Source: author, 2009

%0 For more information on AWARD see www.award.org.za
%1 From interview Managing director Lima developmet@,March 2009, Bushbuckridge.
%2 The engineer responsible for this project left EMN2007, EVN was not able to find this report.
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4 Water control and the Reserve - desired situation

4.1 Introduction

As briefly described in chapter 1 the South Africeater legislation changed drastically after thetfi
democratic election in 1994. This chapter analysew the previous water legislation (upto and
including the apartheid era) secured, or did nous® the water needs of the black smallholders and
the environment (sectio#.2). Under the new water legislation a new watggrus recognized; the
environment. The focus of my thesis is about seguthe environmental water requirement. The
chapter analysis how and why the new water legisiafpost apartheid) changed the focus to HDIs
and the environment (sectidn3). This section describes the legal stipulattbe,institutional setting
and the obstacles for implementing the new watgislation. A more detailed description of the
obstacles for implementation will be given in tkddwing chapters. In this chapter | will also aelst
how the new policy framework envisages the all@catf water for the environment. In addition, this
chapter provides a broad description of the ReseR@ a more detailed description of the
environment as a water user in the Sand catchneentilsapteb. It should be noted that all water
reforms in South Africa occurred during or immedigtafter an extended drought period. Political
changes also influenced the new water legislatioification in 1910 led to the 1912 Water Act, the
election of the National Party in 1948 led to tH#5@ Water Act and the election of the African
National Congress in 1994 led to the National Waigrin 1998 [Backeberg, 2005].

4.2 Previous water legislation: water for a few

In 1910 the Union of South Africa was establishBdo years later, in 1912 the first Water Act was
proclaimed; the Irrigation and Conservation of WeaitAct. The focus of this act was on irrigation
[Perret, 2002b: Turtoret al, 2004]. Because of the rapid urbanisation anddtréhl development a
new Water Act was established in 1956. The Watdr dkcl956 divided water resources into three
different categories: river, ground and davdater regulation was different for the differenttera
resources [Tvedet al, 2006]. The focus of the 1956 Water Act was alsarogation, although other
water uses, such as domestic, urban and indusdtsal, received recognitidh The 1956 Water Act
focussed on the economic heavyweights in the cgurdgriculture, mining and industry. The
important role of agriculture in the 1956 Water As related to the historical political power bate
the National party [Reed & de Wit, 2003].

Both Water Acts were based on the Roman-Dutch arglidh riparian rights principles; the owners of
property adjoining a river (riparian land) have téeclusive right to use the water of that river
[Woodhouse, 1997]. The water rights were valid énpetuity [de Lange, 2004]. Despite certain legal
restrictions the riparian owner could in effectatud take as much as he/she needed [Perret, 2002b].
According to the 1956 Water Act access to the wagsources was limited to those who owned land:
“the sole and exclusive use and enjoyment of privater belongs to the owner of the land on which
such water is found[RSA, 1956]. But the apartheid policy excluded klgeople from owning or
renting land outside the reserves [Perret, 200Rg. combination of the racially based Land Measures
Act and the Water Act of 1912 and 1956 dispossegdedans from their water sources. Black
farmers could also not become a member of an troigd8oards because the 1956 Water Act limited
membership of Irrigation Boards to those with tdksed to the land [de Lange, 2004]. Hence, the 1956
Water Act, along with a number of other pieces afev-related legislation had appropriated almdst al
of the readily available water and allocated ithe so called first- world component of the country
[Turton & Quinn, 2000]. This is confirmed in the W Paper on National Water Poliayntil 1994

the considerable technical expertise of DWAF, wiescted towards servicing the water needs of the
apartheid state, resulting in an inaccessible caliged bureaucracy in which the needs of the people

3 National Water Act Amendment Bill: discussion &tiy, Water Affairs And Forestry Portfolio Commigte
October 26 1999. Source: www.pmg.org.za
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on the ground, particularly the black majority, weemot taken into accoufpWAF, 1997b]. The State
was mainly interested in the development of thetevminority. From 1917 till 1994, the government
provided technical support and very soft loans rants to newly created Irrigation Boards. In many
cases this support included dam construction. Alft6, private farmers could also obtain subsidies
[van Koppen, 2008]. The water resource approacthe@fgovernment was supply driven large dams
and bulk infrastructure was build. Increasingly @bex inter-basin networks of pumping stations,
reservoirs, canals, pipes and tunnels were beiitg taulinked several catchment.

In the 1970s the industrial sector developed gicamitly, this resulted in a change of the water
philosophy: water was more and more seen as arosgorgood, about the same time state funding
was reduced and agriculture slowly lost its favdypesition [van Koppen, 2008].

As mentioned above the 1956 Water Act was foundedhe riparian principle combined with the
principle of private use and ownership. Since tbméland areas were considered to be ‘communally’
owned and controlled by tribal authorities the Watet did not apply to these areas. This is condidm
by Woodhouse [1997] who states that it is reasgnabltain that the 1956 Water Act was not
concerned with water rights in bantustan areapratice water resource allocation within homeland
areas was delegated by DWAF to the homeland admatens’ departments of agriculture through a
block allocation by DWAF [Woodhouse & Hassan, 1928]. The homeland governments were
responsible for water resources in the Sand catchnide former Gazankulu homeland managed
water within the Department of Public Works in Ténmkahashe. The former Lebowa homeland
managed water within the Department of Agricultar8ushbuckridge [Pollardt al, 1998].

Outside the homelands water was managed througbmdication of Government Water Control
Areas (GWCA), irrigation districts and a few otherganisations. DWAF was the responsible
authority. In practice, water resource managemerdaich catchment became dominated by a small
number of forestry or irrigation interests [Woodkew& Hassan, 1999].

In the last decades of the apartheid governmeésgdame more and more clear that South Africa was
in water deficit. During 1970 it was predicted thia® country’s water requirements would exceed the
maximum yield potential by 2000 [Commissioner ofjuiry into Water Affairs, 1970]. The previous
government dealt with this by water resource dgwalent and building of large dams, catalyzed by
DWAF's supply driven approach to water resource agament. Almost all the readily available
water was appropriated and all that was left wasathter that was difficult to mobilize. The majgrit

of the country’s inhabitants did not have undisaatland equal access to clean water. The situaiion f
the Historically Disadvantaged Individuals (HDI)daene even more worse in the 1970s. Due to the
increased industrialisation water was regardedhds@nomic good”. Subsequently HDIs requests for
financial supports were rejected by the new catefi “lack of economic viability’. Additional to tb

the environment became recognized as a new wateliruthe 1970s. New water claims by HDIs had
now to face a new user with stronger rights, theirenment [DWA, 1986]. Pienaar and van der
Schyff [2007] estimated that in 1996 approximat&8/ million people did not have access to clean
water for domestic use and 21 million people did have sufficient water for sanitation. In the
Inkomati Catchment more than 50% of the populalias poor access to drinking water and sanitation
facilities [DWAF, 2000a].

Both water Acts did not seriously deal with envimental issues, equity issues and downstream
requirement¥. This meant that the flow in every tributary cote fully utilised, leaving nothing for
downstream users and all surplus water could berdainprovided it was used beneficially by the
user. Besides the water acts other laws negatinélyenced the sustainability of the water resosrce

3 Ppartitioning Water Use in South Africa, Academynfpsium 2003, Australian Academy of Technological
Sciences and Engineering. http://www.atse.org.da#rphp?sectionid=634
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in the catchment as well. For example, the Fore&ttyallowed the planting of commercial forests in
sensitive runoff areas, under a permit system wittually no cognisance of ecological and
environmental issues. In the several acts no &tentas given to sustainable management of the
environment and both water acts did not recogrheertle of the environment as a water user. This
situation lasted until 1970 when the environmerdalpee recognized as a water user in its own right
[van Koppen, 2008]. But it still took until the &at1980s when government policy shifted from not
recognising aquatic ecosystems at all, and consgievery drop of water that reached the sea to be
wasted, to the view that aquatic ecosystems hatinege water requirements. However, by then the
environment was regarded as a competing water Essironmental water could only be allocated
provided that this did not compromise other watsers to any great degree and did not constrain
economic development [Reed & de Wit, 2003]. Theiremvnental water needs were estimated to
require 13% of the nation’s water demand [DWA, 1986still took a couple of years before the role
of the environment was officially recognized. Thestfrecognition of the link between protection of
the aquatic environment and sustainability of watsources was made in the early 1990’s in the
South African Water Quality Guidelines (DWAF 1996).

The water policy until 1997 can be summarised Isyagement from Armitage and Nieuwoudt [1999:
52] according to whdThe water policy until 1997 was based largely @) §upply augmentation to
arising water scarcity problems, (b) water allocatias a strictly government function; and (c) water
resources management through the centrally comtdobureaucratic function by the Minister of the
DWAF".

4.3 New policy framework: Some, for all, for ever

After abolishing apartheid in 1994 the missiontod State changed radically from serving mainly the
well-organised white minority, to serving an entiration of over 40 million citizens [van Koppen,
2008]. As a result poverty alleviation and redmnegghe past inequities were the main prioritieshef
South African government under the ruling ANC pa@ye of the first actions of the new government
was the abolishment of the racially based Land MessAct. The Land Measures Act restricted black
persons from owning or occupying land. Through #uts black persons were prevented from having
any water rights [DWAF, 2003b].

At the start of the new democracy in South Afritee homeland administrations were dismantled and
integrated in the rest of the country. The new gawent inherited the block allocation of water from
the homeland governments. DoA became responsiblewgder allocation to prospective black
irrigators, although DWAF became responsible fsuisg permits for water abstraction [Woodhouse
& Hassan, 1999].

To address the past inequities and apartheidseimélel on water management a water law review was
required. The reformation of South African watekvlavas also needed because of the rapid
urbanisation and industrialisation combined witk #rid climate. The existing water legislation did
not provide the necessary tool to address the \gatecity adequately [de Lange, 2004]. The droughts
of the 1990s raised public awareness of the inorgasarcity of the water resource[de Lange, 2004].
It became clear that the country’s economy is déeenhon its valuable water sources and that it is
increasingly expensive to build more dams to steater [WorldBank, 2009].

Water Law Review

A national Water Law Review process was initiatedobk at the existing law and how to change the
law for a new democratic South Africa with equatess to water for all. It is outside the scopehd t
research to describe the water law review in ddtail some relevant issues will be mentioned below.
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The first step of the process was the publicatioa document called “You and Your Water Rights” it
was widely distributed in 1995. This booklet set some of the problems with the existing law and
called for public comment and submission what a neter law should include.

The following step was the establishment of a pamealraft a set of Water Law Principle on which
new water law could be based. The panel met alher Law Review Conference were the water law
principles were defined. These principles form basis of the new water laws [DWAF, 2005a].
During heated debates at the Water Law Review Cenfe the environment finally became a
recognized water user and found its way into théeeWlaaw Principles. The key principles defined the
water resource as an indivisible national assdtitttduded the entire hydrological cycle [de Lange,
2004]. In the years following this conference wrdeging consultation took place with stakeholders,
through provincial and national workshops, sympeasid public hearings [Backeberg, 2005: Hamann
& O’Riordan, 2000]. These workshops helped to @eatareness and understanding of the new water
policy and its implications for the water sector[dange, 2004]. At these different meetings the
different stakeholders could comment and discussngw water principles. During several debates
stakeholders presented proposals for more acceptalernatives. To involve the historical
disadvantaged sectors in the workshops each ofptbeincial workshops was preceded by a
preparatory workshop were the principles were empthmore in detail [de Lange, 2004].

The stakes were especially high for the commeiunigiation sector that believed they stood to lose
their livelihoods, and for the communities withgubper access to domestic water [de Lange, 2004:
19]. Those (white commercial farmers) who tradiéithy had access to power founded their lobbying
power almost completely eroded by the politicahsiion. In a water scarce country like South Adric
the value of a farm is closely related to its seand legal access to water [de Lange, 2004]. bassn
water right will be a losing its economical valtigis will make it difficult for farmers to, for exaple,
negotiate production loans for banks. The commkfaianers had little reason to believe that the new
regime would be sympathetic to their case [de LaBg64]. The Minister of DWAF organised several
meetings with the farmers, and other stakeholdenwell, to discuss the new policy with them. The
Minister tried to convince the commercial farmdrattthe proposed change is not intended to penalise
farmers, but rather to set up a legal frameworkifier management of water which is fair to all, and
which will facilitate the sustainable managemenaofextremely rare and precious resotirce

An important aspect of the new approach to watenageament is the participation of all the
stakeholders, especially the historically disadagad groups [Pollard & du Toit, 2005]. However, the
population of the former homelands is not well oigad to participate effectively in a consultation
process on water [Waalewigt al, 2005]. DWAF should support capacity building ietitves for the
historically disadvantaged individuals to involveem in a meaningful participatory decision making
process of water reform and water allocation [DW2E0Q5b].

One of the main changes to the old water legisiat® the transition from a private use rights
allocation system to a public rights system [Pdllat al, 1998]. The new water legislation grants
rights to use water in terms of an administratiystam; water licensing. According to the NWA
[1998] all water use should be registered and iednexcept Schedule 1 use (see se&idn Under
the new act only WUAs may apply for a license te mggation water. Once water use is registered or
licensed water use charges must be paid as predantihe NWA.

During the Water Law Review period South Africaaguized the role of the environment in ensuring
sustainability in water resource use, and in secioromic development. Researchers showed that if
one can take care of the environment by allocagimod quality water to the environment the (socio-

3 Speech by Prof K Asmal, Minister of Water Affaired Forestry, at the Paarl farmers' associatiothenvater law
review, Simonsvlei winery, 16 April 1996.
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economic) needs of the country and its inhabitaogs be easily supplied or ensured by the
environment. It was acknowledged that healthy environment Beppessential goods and services
that sustain healthy people's lives. Several enmentalist groups had influence in recognitionhaf t
environment as a water user [Pienaar & van der f§c§07]. DWAF recognized the environment as
a resource provider and stipulated that the wateds of the resource should be met first [DWAF,
2002a]. As a result the focus of water planning arahagement had to shift from development of the
water resource to improving water use efficienngjuding conservation and reuse, protection of wate
sources, and maintenance of aquatic environmentsl@®&ank, 2009: 35].

The new government changed the emphasis of ther watey form a supply driven approach to a
sustainable approach. This is made clear by tlse BWAF minister in the new government, Kader
Asmal, who commented that,. we could not simply continue to build even mempensive
infrastructure (dams and pipelines) with ever diisivng returns. We will have to find other ways of
maximising our water supplyfBuch & Dixon, 2008]. In response a new water $&gion was written.
This required a transformation of DWAFs approacivéter resource management from supply driven
a more holistic approach to water resource managém&he shift in functions of DWAF away from
an engineering and operational focus towards maré-disciplinary regulatory functions was already
proposed by the White Paper on National Water PPDIWAF, 1997b]. Several reasons for the shift
in emphasis away from development of new waterumess, towards management of existing water
resources can be mentioned; 1) many of the primme dides in the country have already been
developed, 2) increasing inability of the statecéntinue funding the high capital costs of new wate
infrastructure and water resources developmentsgbmernment water schemes, as well as their
ongoing operation and maintenance costs [DWAF, BP05

All together more than 1500 comments, amendmerdssaggestions were received during the law
review period [Gleick, 1997]. Most stakeholders guped the idea to manage water in an integrated
way, to recognize the economic value of water, @ordprotecting the fundamental resource base
[Gleick, 1997]. There was almost unanimous suppgrtall sectors for the concept of catchment
management [de Lange, 2004]. The water law revied the writing process of the new water
legislation profited from the visionary leadersbipMinister Kader Asmal and Director General Mike
Muller [de Lange, 2004].

Some of the provisions and conditions in the edrigfts of the Bill were totally unacceptable by

different stakeholder and were removed or adjusteda result of the consultation process. For
example: in the Draft Bill water allocations woude issued to the landowner. But this would create
difficulties by woman in tribal areas where lantbehtions were mainly issued to men, although the
woman are in fact the farmers. The final NWA pr@sdhat water is allocated to the water user,mot t
the land owner [de Lange, 2004].

By the end of the drafting process the Director &ahinitiated implementation task teams to crilica
asses the implementability of the provisions ofMaional Water Bill [de Lange, 2004]. The Director
General wanted to signal that he was serious abeuimplementation of the Bill and he wanted to
ensure that the new water Bill would be practicahtplement. This was the beginning of a process to
restructure DWAF according to the implementaticuieements of the NWA.

After three years of consultation and debate thgoNal Water Bill was presented in Parliament. i h
speech to present the National Water Bill the ni@mismphasized the need for equity and that the bil

% personal communication senior WRC researcher.

371t should be noted, however, that the new govemrimeends to spend approximately R 30 billion be tontinuing
construction and establishment of fifteen wateoueses infrastructure projects. From: speech by BisSonjica,
Minister of Water and Environmental Affairs. Buddéite of 2009/10, 24 June 2009. Source: www.dwafzp
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concerns everybodyWhether you are black or white, or whether you aieh or poor, our destinies
are intertwined. We all face a water emergency @802unless we act in concert, and ndbAfter the
presentation in the Parliament there was a lastdaf consultation and public submissions in the
National Assembly and the National Council of Pnoés of Parliament [de Lange, 2004]. It should be
noted that the less organised small scale irrigagertor made no submission on the Draft Bill dyrin
the public hearings in the Parliament [de Lang®420The ANC had a majority in the Parliament and
therefore in the committees of Parliament as v&dl.despite the extensive stakeholder participation
process the vote on amendments of the Draft Bilthie Agriculture, Water Affairs and Forestry
Portfolio Committee was carried by the ANC. Therefahe final issues that could not be resolved
through 3,5 years of consensus-seeking were depulédtally [de Lange, 2004: 50].

The Minister signed the National Water Bill intaM®n 26 august 1998 and the Bill became an act: the
National Water Act. By that time most sectors espesl support for the broad framework and several
aspects of the bill [de Lange, 2004]. But the teat is when actual (compulsory) licensing occurs.

Legal stipulations

According to Schreineet al [2002] the three main aims of South Africa’s agmio, introduced under
the National Water Act and Water Services Act araddress the inequalities of racial and gender
discrimination, link water management to econongeadlopment and poverty eradication, and ensure
the ecological integrity of the resource. This rhat with the keywords of these new laws: equity,
efficiency, and sustainability. This approach isnswarized in the slogan of the Ministry of Water
Affairs and Forestry: Some, for all, for evér This slogan is expressed in the before mentidaec

and has been translated into implementation pladsstategies at national, provincial and locaklev
[Pollard & du Toit, 2005].

South Africa has defined the right to water as agfitutional Right. Section 24 of the Bill of Righin
the constitution [RSA, 1996: 7] states thatéryone has the right-
(a) to an environment that is not harmful to their health or well-being; and
(b) to have the environment protected, for the benefit of present and future generations,
through reasonable legislative and other measures that-
(i) prevent pollution and ecological degradation;
(i) promote conservation; and
(i) secure ecologically sustainable development and use of natural resources while
promoting justifiable economic and social development.”

Therefore, the constitution places a legal oblagatn the government to realise the right to “sigfnt
water” [du Toitet al, 2009b: 1]. This right is reflected in the NWA. &INWA [1998] defines this
right as the Reserve. The Reserve is the only ightvater and cannot be compromised. This is
described in Principle 3 of the National Water Rese Strategy [2004b: Al], which states that,
"(t)here shall be no ownership of water but only a right (for environmental and basic human needs) or an
authorisation for its use.”

The first chapter of the NWA [1998: 16] defines fReserve as:
“The quantity and quality of water required
a) to satisfy basic human needs by securing basic water supply, as prescribed under the
Water Services Act 1997 for people who are now or who will in the reasonable future
(i) be relying upon;
(ii) taking water from:

3 Speech by Prof K Asmal, Minister of Water Affaasd Forestry, at the Parliament when he preseh&tlational
Water Bill, 9 February 1998.
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(iii ) being supplied from, the relevant water resource: and
b) to protect aquatic ecosystems in order to secure ecologically sustainable
development and use of the relevant water resource.”

This definition can be summarised as follows: tlesétve is identified as the specific water quantity
and quality necessary to satisfy basic human naedsafeguard aquatic ecosystems [MacKay, 2000].
Hence, the Reserve is the reserved water for thegomment and basic human needs. Through the
Reserve, water for basic human needs and for thetenance of aquatic ecosystems is effectively
removed from the total body of water available &ipcation to other uses [Pollasd al, 2002]. In
other words, the conditions of the Reserve musheebefore any other authorisation to water use can
be made [du Toiet al, 2009a]. But it should be noted that the Resesveot intended to protect the
environment at the expense of all development. Wager resource development goals in the NWA
give a balanced approach to ensure that therevedag®ment and use of water resources, but at levels
that are sustainable in the long term [DWAF, 2002a]

The Reserve consists of two elements: the Ecolbdreserve (ER) and the Basic Human Need
Reserve (BHNR). The CMA is responsible for secuthgER, the local government is responsible for
the BHNR. The Minister of Water Affairs and Forgsthrough the Directorate General, is required to
determine the quantity and quality of the wateressary to meet both aspects of the Reserve farall,
part of any, significant water resources [NWA, 1p9he Regional DWAF office is envisaged to be
the regulator for the Reserve. They will review thenitoring undertaken by the CMA This reflects
the shift of the function of DWAF, away from an @&meering and operational focus towards more
multi-disciplinary regulatory functions as proposedhe National Water Policy [DWAF, 1997b].

Ecological Reserve

The Ecological Reserve is the South African versérnthe well-known international water term
Environmental Water Requirements. The EcologicatdRee (ER) relates to the water required to
protect the aquatic ecosystems of the water respleeping it healthy and functioning. The White
Paper on Water Policy describes the fundamentakipies and objectives for the new water law.
Principle 9 of the White Paper defines the ERhe quantity, quality and reliability of water reqed

to maintain the ecological functions on which husmdepend shall be reserved so that the human use
of water does not individually or cumulatively compise the long term sustainability of aquatic and
associated ecosystem®WAF, 1997b]. The ER is essential for the susthility of the hydrological
cycle. The ER is important for the downstream gredwsch depend on the water that is still available
in the river.

Environmental water allocation is often regardedvaser to keep the river alive. But environmental
flows are not only intended to maintain biodiversahd aquatic ecology. The Reserve contributes to
human water needs by sustaining the ecosystemidantitat support human uses. Environmental
flows are recognized as vital in ensuring the gantig provision of environmental goods and services
upon which peoples’ lives and livelihoods depene QQuesnest al, 2007]. Environmental goods and
services are an integral element of the Reservermetation. However defining an environmental
good or service is a complex probmA ot of different definitions are used to defienvironmental
goods and services. This thesis adopts the definiif FAO: ‘Environmental goods and services
refers to actions and products derived from humetivaly rather than benefits obtained directly from
the natural environment. By a narrow, "end use'lrdgbn, includes pollution-reducing equipment and
waste management; a wider, "production-oriented éfirdtion includes environmentally-friendly

39 From interview senior DWAF official, 15 May 2009glspruit.
05" \WTO Ministerial Conference, Canciin. WWF Briefingrs www.wto.org
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goods, such as organic produce or eco-certified dyaand services such as eco-tourisfifAO,
2005].

It should be noted that the provision of environtaémvater allocations is not intended to mimic a
pristine river. A regulated river system, by defom, cannot reproduce all aspects of natural flow
while also providing for competing uses [Dyson, 200

The determination of the ER (water quantity andewguality) is a complex process. South Africa has
been a leader in developing environmental flow nemphes for determining the quantity and quality of
water needed to provide a given level of habitatgution [WorldBank, 2009: 33]. For a descriptidn o
this process see chapterThe ER is currently defined by DWAF as a seoielow duration curvet,

one for each month of the year [Mallagyal, 2009].

The final figure of the ER can only be set afterssification of the water sources. In order tordethe
Ecological Reserve DWAF drafted a National Watesd®ece Classification System. The national
classification system is a set of guidelines ammt@dures for determining the desired charactesistic
each significant water resource. By use of thissifecation system DWAF tries to harmonise the
ecological sustainability of water resources wititial and economic needs [WaterWheel, 2008].
DWAF currently has defined 3 classes for river ttealrom natural to heavily used/impacted. The
classification of the desirable state depends entthde off between the desirable state of the eco
system and the economical benefit of the river. Ohéhe last steps in the classification process is
consultation with stakeholders. The people livinghe catchment have to select the class; hemsa it
political decision.

Once a management class has been selected bydtiksht will be gazetted by the Minister and it
will form the basis of the management plans. Th@agament plan describes the proposed measures
to reach the desired state of the water resouRae$.of the management plans are the resourceyquali
objectives, this establishes goals for resourcteption.

The method used by DWAF to determine the Resersecheailment built into . The assurance of
supply and level of curtailment is built into thefidition of the requirement and determination gsx

of the Reserve [DWAF, 2008b]. According to DWAFstfeoming Water Classification System the
Ecological Reserve requirement should reflect mthydrological variation such that ‘higher’ flow
curves are required during wet periods, while ‘lowew curves are required during the dry season
and drought periods. The method is based on exneedeaurves, these curves are based on what
percentage of time in the historical data has taireflow rate been exceeded. This results in dbfié
Reserve requirements, with built in curtailmentsassurance, for every month. Thus the Reserve
determination results in a set of assurance rhlasdpecify flow requirements at various frequesicie
of exceedance [Classification system in DWAF, 2Q08b

Basic Human Need Reserve

Principle 8 of the White Paper on Water Policy de$ the Basic Human Need Reserve (BHNR) as
“The water required to ensure that all people haaecess to sufficient water shall be reserved”

[DWAF, 1997b]. The BHNR is the catchment amountvatter necessary to meet the entitlements to
the basic needs of inhabitants of the catchmentd8t, 2007]. The WSA recognizes the right of

everyone to basic water supply and basic sanitafibe WSA does not, however, define what this

41 A flow duration curve is a cumulative probabilitysttibution of flows recorded or simulated at aedit a river
basin over a long period. The flow duration curkievgs the cumulative probability of a given flow qtity being met
or exceeded. The area under the curve representSIAR. The area under the threshold of the mediaw fnay
approximate the total annual baseflow, which ocaursatural conditions.
2 From personal communication with senior ICMA oific 16 June 2009.
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means, the quantity of water needed for BHNR is specified. When the ANC came to power its
basic policy platform was the Reconstruction angdd@ment Programme. In this program the ANC
stated its short term aim to provide all householith a clean safe water supply of 20-30 |/p/day
within 200 metres distance from the residence [ANG94]. Later on the government defined the
BHNR as the minimum quantity of potable water of IRfes per person per day or 6000 litres per
household a month within 200 meters from the hooiskglwith 98% reliability and a 10 I/min flow
rate to satisfy peak demands of a communal tagsyEDWAF, 2000b]. The amount of 25 litres per
day was strictly meant to be used for domestic @aep only. In order to meet the entitlements tacbas
needs of inhabitants in the catchment it is necggsareserve not only the amount of water (BHNR)
but also provide the means to deliver it to thegbeginfrastructure and institutions) [Schoch, 200f7
there is insufficient infrastructure, the BHNR cahbe delivered to the people for whom it has been
set aside. Meeting the BHNR is a challenge forntager managers of South Africa. Due to apartheid
regime policies the majority of the country’s inftahts do not have undisturbed and equal access to
clean water. Pienaar and van der Schyff [2007ineggd that in 1996 approximately 16 million people
did not have access to clean water for domesti@nde21 million people did not have sufficient wate
for sanitation.

Other obligations

According to the NWA the Reserve receives prior
allocation and therefore determines the amount afew
available for other uses (Bak1). The NWA is not limited
to water use for the Reserve only, the Act alsariless
other obligations like international agreementse thext
highest priority of water use after the Reserve] aater
use for strategic purposes (e.g. water for powaeigion).

Box 4.1 : Priorities for water use

The National Water Resource Strategy
gives a general guide on priorities for
water use;

- The Reserve (BHNR and ER)
- International agreements and

An example of an international agreement is theartite
Technical Committee which ensures cooperation beEtw
South Africa, Swaziland and Mozambique on the Inatn|
River. According to this agreement South Africaidiged
to deliver at least 2¥s (averaged over a three day perid
at the border between South Africa and Mozambiitydene
more recent Interim Inco Maputo Water Use Agreems

obligations

- Water for social needs (poverty
eradication e.g. primary domestic
needs)

- Strategic uses (e.g. power generati

- General economic use (e.g. irrigatio
and forestry)

DN)

- Water use not measurable in
economic terms (e.g. recreation)
[DWAF, 2004b]

states that a minimum flow of 2.6%w is required at thqg
border for environmental purposes [DWAF, 2009ajutSo
Africa is occasionally not meeting its internatibneater

obligations [DWAF, 2009a: ICMA, 2008].

Institutional setting

An important step of the participatory approachhis progressive delegation and decentralisation of
water resource management functions from DWAF taviyeestablished institutions like the
Catchment Management Agency (CMA) and the Catchiwlamtagement Forum (CMF) at catchment
level. The extent of responsibilities will thus olga over time as functions are delegated or assigne
[DWAF, 2007a]. In order to ensure stakeholder pgorétion the CMA is to be supported through the
Catchment Management Forums [Pollaetl al, 2009a]. The CMA will have to perform many
functions that are vital to the implementation bé tNational Water Act (NWA). Therefore the
implementation of the NWA depends to a large extmtthe creation and success of the CMA
[Hamann & O’Riordan, 2000: 25]. The Catchment Maragnt Forum is a voluntary organisation
which will inform and support the CMA for a wategion.

43 5outh African Multi-stakeholder Initiative on thedMd Commission on Dams. The World Commission omBa
and South Africa. Substantive Report, Finaky R&@vember 2004.
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The NWA requires that, as soon as reasonably peditd, a National Water Resources Strategy

(NWRS) be established [Backeberg, 2005]. The NWRSgibes that management of water resources

in the catchment must be defined by a Catchmentalglament Strategy (CMS) (see Figdré). The
CMS is required to ‘set out in the policies, stgis, objectives, plans, guidelines and procedofes
the CMA for the protection, use, development, corateon, management and control of the water
resources within its water management area’ [RbBaial, 1998: 132]. The CMS must be in line with
the National Water Resource Strategy and will Hgexu to review every five years[ DWAF, 2003a].
The CMA may delegate the local implementation @& ®@MS through institutions such as WUAs.
According to the CMS guidelines a catchment managrstrategy is a set of medium- to long-term
action programmes to support the achievement ofasuability, equity and efficiency through
integrated water resource management [DWAF, 200/ zd. CMS is guided by a catchment vision.
The strategy must be written by the CMA in closep=ration with DWAF and the local stakeholders.
Once a vision has been set for the water manageaneat two strategic documents should be written
to achieve the vision: Resource Directed MeasurndsSmurce Directed Controls [DWAF, 2004b]. The

Resource Directed Measures describe how to maimegevdter resource, Source Directed Measures

describe how to access the water [Polletrél, 1998]. Both strategies contain measures to erikare
protection of the water resources by setting objestfor the desired condition of resources, as asl
putting measures in place to control water usend impacts to acceptable levels [DWAF, 2007a:
69].

Minister and
Department of Water Affairs and Forestry
Overall responsibility for effective water managetne

v

Catchment Management Agency
Development of Catchment Management Stratedgy
compatible with National Water Resource Strategy

Vi

Water User Association
Local execution of Catchment Management Stratggy

Figure 4.1: CMAs and WUAs in the national context of watetresource management
Source: DWAF [20034a]

The NWA promotes the creation of WUAs. Accordingtie Act a WUA ‘obperate at a restricted
localised level, and are in effect co-operativecasstions of individual water users who wish to
undertake water related activities for their mutlnefit” [NWA, 1998: 100]. The WUAs will take
over most irrigation management functions, for egkm water allocation and distribution and
financial management [Perret, 2002a]. The primamppse of a WUA is to serve as an institutional
mechanism for combining resources of interestedigsarather than to effect water management
[James A, 2003]. WUA'’s are intended to ensure tbprasentation of major water users, thus
extending beyond the agricultural sector [Pollera@l, 2008c: 8].

After the introduction of the policy framework teguation slowly improved but the rights of the poo
are still neglected. Poor people tend to lose wthey have to compete with large-scale water users

The past inequity is still present in the area ater management: by 2000, 20 million human beings
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still lacked adequate sanitation services [Tu&oMeissner, 2000]. And a considerable part of the
population in the former homelands still does retehsufficient access to drinking water. By adaptin
the NWA the South African government will use tlasvlas a tool in the transformation of society
towards social and environmental justice [Schregteal, 2002: 127]. By creating effective service
delivery structures the government tries to brinig into practise. It is the government’s priority
bring, for free, 25 I/cap/d within 200 m from theuse to all citizens (higher consumption needseto b
paid for).

Obstacles

The determination of the ER (water quantity, qyalitming, and duration) is a complex process. The
ER depends on a large number of natural comporardsa wide range of hydrological conditions
from zero flow to extreme floods [Asmal, 2004]. Theint Incomati Basin Study (JIBS) in 2001
provided a first estimate of how much water shaelshain in the river. It observed that the amounts
required are fairly high, and will constrain othveater uses. The JIBS recommended further detailed
studies to ascertain these values [Vaz & van dergZ2003]. According to the proposal for the
Inkomati CMA [DWAF, 2001], the ecological water egpment for the Sabie River through the
Kruger National Park has been determined as 204lmm?3year on average, this amount is almost
the same as the annual runoff at the border witaavitbique. The ER is not a fixed number but will
be expressed as a range of values. The ER depentie @lass of the resource, a large number of
natural components, and a wide range of hydroldgicaditions from zero flow to extreme floods.
According to a World Wildlife Fund publication altoenvironmental flows, defining acceptable
environmental flow is not solely a question of sfy@eg a minimum flow below which water levels
should not be allowed to fall. It is also necesdaraccount for important flow variations withineth
system [Le Quesnet al, 2007: 14]. Flow variations can be vital for amatbgers supporting wetlands
or flows for migrating fish species. Because of tbenplex determination of the ER several scientific
methodologies have been developed and redefinedlowgast 15 years.

Because of the inter linked nature of groundwatel surface water resources, groundwater needs to
be included in the Reserve determination processurialwater can contribute to the surface water
flow, therefore the volume of groundwater that dsn abstracted without impacting the ability of
groundwater to sustain or contribute to the surfaeger Reserve has to be determined [DWAF,
2004b]. The ER is currently defined by DWAF as aeseof flow duration curves, one for each month
of the year [Malloryet al, 2009]. Because of the complex and time consumpingess of the Reserve
determination it is expected that the Reservelvelh negotiated allocation.

The National Water Resource Strategy presents dicative multi-year programme for the
implementation of the NWA throughout the countryvéh the size and the complexity of many of the
activities (e.g. compulsory licensing and the dshiment of CMASs) described, the programme is only
indicative and should not be regarded as a rigidtengplan [DWAF, 2004b]. According to the NWRS
the government (DWAF/CMA) is intended to follow hgsed approach for the implementation of the
Reserve, in order to minimise possible negativeaicigpon existing users [DWAF, 2004b]

The NWRS recognizes the lack of financial and humesources to simultaneously implement all the
activities in all 19 watermanagement areas. Thesepbme catchments are prioritised accordingdo th
needs and circumstance in the area [DWAF, 2004bdate, six CMAs - Inkomati, Mvoti-Mzimkulu,
Gouritz, Olifants-Doorn, Thukela, and Usutu to Mhlzze CMAs - have been established
[WorldBank, 2009]. The indicated programme for thkomati catchment is the establishment of a
CMA in 2003/2004 followed by a transition periodtii2009/2010 to a fully functional agency. The
WUA establishment process was planned to startObb/2006 and according to the plan staff and
stores would be transferred together with a phagesobsidy in 2008/2009. It becomes clear from
these dates that the implementation of the Act leng term process. For example; the indicative

44



Chapter 4: Water control and the Reserve — desitedtion

programme for compulsory licensing has a time spia@l years after the start of the program in
2003/2004. Almost the same period is requiredHergroposed expansion of the monitoring network.
It becomes clear from the above that the implentiemaf the NWA has a huge impact on the human
resources within DWAF. Besides the huge impact omdn resources the implementation will also
require extensive financial resources. The NWRBnases the annual funding requirement for routine
operational activities as R1800 million (2002 psigethis is R200million more than DWAFs budget
allocation for financial year 2002/3 [DWAF, 2004b].

While adopting a land reform program and new waggislation the government also adopted
liberalism as its economic and developmental ginddPerret, 2002b]. Consequences of this are State
withdrawal from former commitments and controlsgelgralization and the transfer of power to local
management and decision making structures. Ithveilome clear in the following chapters that local
management and government structures have notgoepared for this quick hand-over process.

The new water legislation requires a shift in thetew resource management approach. The transition
period, from water allocation based on ripariamisgo one based on negotiations over equitable and
efficient sharing of the water resource, has praeebe difficult. One of the reasons is the oppossit
from groups who previously had extensive accesgater resources [WorldBank, 2009]. The difficult
transition period was explained by Ms Barbara Sokre DWAF Senior Executive Manager of Policy
and Regulation in a parliamentary meeting in 2004ué the implementation of the NWA. She
reported that although the Department had formdlaisny policies, legislation and strategies to
protect water resources, they still faced manylehges before there could be equity in access to
water. For example, free basic water delivery wagsyed by only 57% of the population or 76% of
those with access to infrastructure. Other cha#lenmcluded transforming irrigation boards and
government water schemes into water user assawa{lWUA), and the establishment of catchment
management agencies (CMA) and water user assowdtidBut given the limited government
resources it will be difficult to implement the ersive management, allocation and consultation
required by the NWA [Hamann & O’Riordan, 2000]. $hivas confirmed by the Mr. R. Kasrils
minister of DWAF in a speech at the opening of ititernational conference on environmental flows
for river systems in 2002Much has been learned in the road we have traveleand much has still

to be mastered as we struggle to bridge the dibieleveen legal and scientific theory, and practical
operational reality'{DWAF, 2002a] It is even argued by several researcher, amorgrotdamann
and O’Riordan [2000], that by trying to implementn#re sustainable and holistic management
approach, the NWA may create a regime so full @eaucracy that it results in failure. One example,
of the newly created holistic management approacthé proposal submission of all 27 Irrigation
Boards in the Inkomati water management area tostoam into WUAs. All the proposals were
rejected by DWAF on the grounds that they werefi@gently representative of different water users
[Brown, 2006].

The management of water resources in the catchimdntbe detailed in the CMS. The strategy is
currently being written by Inhlakanipho Consultafds the ICMA. The strategy should be written in
close consultation with DWAF and stakeholders ahdukl be finalized within a few months.
However, to date none of the interviewed stakehsldes well as DWAF have been involved in the
writing process of the CMS (see below). Recentha@id process has been put in place to draft the
CMS by the end of June 2009 via a ‘task force’lwfet 12 people [Pollardt al, 2009a: 26]. Besides
the lack of stakeholder participation in the codledive writing process of the CMS, stakeholders ar
also not involved in forums since the forum is fusictioning anymore in the Sand catchment [ICMA,
2008].

4 Implementation of the National Water Act (1998jieking, Parliamentary Water Affairs And Forestrgrifolio
Committee, February 11 2004. Source: www.pmg.org.za
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One of the key concepts of the NWA is stakeholdetigipation in water resource management. To
increase stakeholder participation two new decknth water institutions were established the CMA
and the WUA. However, as argued by Wester [2008}eiasing the capacity of water users to
influence decision making is crucial in river basinagement. Thus, stakeholder participation must
be accompanied with stakeholder empowerment (sgm®i32.4). It is necessary to train the people so
they can make informed decisions. Recently the ICHpointed one official to ensure effective
public participation and empowerment in the SataaeeéScatchment [ICMA, 2008]. It has proven to be
difficult to involve local stakeholders in watersmirce management. According to the guidelines for
the development of the CMS stakeholders shouldniselved in writing the CMS [DWAF, 2007a].
But due to internal management problems at Inhlgken Consultants this is not happening. The
internal problems at the consultancy consist of $emior program managers having other fulltime jobs
outside the consultancy (preparation of electi@nsafnew political party and a fulltime job as hedd

a department at one of the major conservation preas

It is proven to be difficult to implement the BHNR the former homelan&s Most homelands were
located in infertile areas and became overcrowdedentrations of resource poor people with little o
no economic opportunities [de Lange, 2004]. Fomgpda, in the 1980s the bantustans accounted for
approximately 15% of potentially arable land, bweio 44%o0f the total population lived in the
homelands [The Transvaal, 1983]. The water resousitetion in several homelands could be
characterized as a severe water crisis [Levial, 1997]. Because of the influence of apartheidohnyst

on homelands, the water scarcity in the homelasdtaracterized by Hamman & O’Riordan [2000]
as being “socially constructed”. This is confirmiedthe preamble of the NWARecognizing that
water is a scarce and unevenly distributed naticeslource.. (and)water is a natural resource
that belongs to all people, the discriminatory laavel practices of the past have prevented equal
access to water, and use of water resou[SBYA, 1998].

It is argued by du Toiet al.[2009b] ,who did a research project about the lsgalis of environmental
flows in the new policy framework, that if the Statims to fulfil its obligation to provide water as
right for present and future generations it wiledeo secure ecosystem sustainability. HowevertiSou
Africa’s implementation of the complex water legisbn is in its (legal) infancy. While the guideds
and procedures for establishing the Ecological Resare provided under the NWA, the specific
procedures of how to maintain it and ensure thatations are monitored and corrected, on an
ecosystem-by-ecosystem basis, have yet to be fydpegrslated and made administratively feasible
[du Toit et al., 2009a]. This is confirmed by DWAFposition paper on Water Allocation Reform
according to which the National Water Act and NaaloWater Policy provide the legislative and
policy framework for water allocations, yet they dot provide detailed strategies and approaches to
promote equity, sustainability and efficiency intarause, or a process to roll this out across the
country [DWAF, 2005b: 3].

The response of DWAF can be seen in the lightsoblid engineering and operational focus. Since the
new water legislation, however, DWAF'’s focus chahgewards more multi-disciplinary regulatory
functions. DWAF became a regulator and implememtatigencf. The above raises the question
whether it is possible to legally define the prples of the NWA, namely equity, sustainability and
efficiency? DWAF, in its new role as regulator, slibfacilitate this process through the CMAs. Thus
the definitions of the principles will be negotidtby the stakeholders in the CMAs. By negotiating

%5 The main problems related to the delivering ofibasater services are; lack of infrastructure, piiteted
infrastructure, lack of payment, leakages, lack\ilable water resources and illegal connections.

“6 Research on the politics of irrigation reform pss suggests that water bureaucracies (DWAF) ayecreative in
maintaining their construction and supply-drivenentation even in a seemingly fundamental instingi reform
process (NWA). Source: Boldirgg al 2000.
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these principles new questions will arise, e.ggwhcan one compare the bench marks of each
principle (see discussion in secti®r3).

4.4 Conclusion

The focus of South Africa’s first water act of 1942s on irrigation. The focus of its successor, the
1956 Water Act, was also on irrigation, althougheotwater uses, such as domestic, urban and
industrial, also received recognit@dnThe role of environment as a water user was @ocognized.
Both water acts were founded on the principle ofgte use and ownership. Since the homeland areas
were considered to be ‘communally’ owned and cdletidby tribal authorities the Water Act did not
apply to these areas. The 1956 Water Act along witiumber of other of water-related legislation
created a white dominated resource ownership steict

After the first democratic elections in 1994 a n€anstitution was written. The right to water was
defined as a Constitutional Right. This right ifleeted in the NWA. The NWA [1998] defines this
right as the Reserve. The Reserve consists of levoants: the Ecological Reserve (ER) and the Basic
Human Need Reserve (BHNR). Under the previous lvenvironment was not recognized at all.
During the law reform process the environment bexamecognized user, a resource provider. Under
the NWA [1998] the environment, the Reserve, enprysutomatic (priority) allocation. All organs of
state and water management institutions must dieeteto the Reserve in exercising any power or
performing any duty under the NWA. The implememtatof the Act is complicated, there is unclarity
about specific procedures, for example, procedéwesnonitoring and correction. Therefore, it is
argued that the NWA is highly commendable but ciffi to implement in a context of resource
scarcity, severe backlogs in rural areas, compaisgys, needs for economic performance and job
creation [Perret, 2002b].

Equitable access to water is critical to the goment’'s aim to eradicate poverty and promoting
economic growth [DWAF, 2005b]. However, after th@roduction of the policy framework the
situation slowly improved but there is still a negl of the rights of the poor. There are still gigant
inequities in access to and use of South Africaggewresources, as well as inequities in the bisnefi
that accrue from water use [DWAF, 2005b: 3]. Thequities are more striking in the former
homelands. But despite the new water policy frantevand more than 10 years of implementation the
water resource situation in the former homelandsilisnadequate.

Through the NWA stakeholder participation in watsource management is supported. As described
in section2.4 various perspectives are used to legitimizendwd for participation. The focus of the
new water policy framework is on the empowermenspective. It is important to note that not the
participation as such is not important but the llefeparticipation matters, as argued by Bewket and
Sterk [2002]. If the government sincerely intendsirtvolve the stakeholders in water management
decisions, the stakeholders should have some dedreizen power, the third level in Arnstein’s
ladder of participation [Arnstein, 1969]. At the ment, however, the stakeholder participation is les
advanced and only reaches the second step ofdterladegrees of tokenism: informing, consultation
and placation. Since the stakeholders are notwedoin the decision making processes the histdyical
disadvantaged groups are not empowered as well.Chaipter closes with a remark from Kadar Asmal
the former Minster of DWAFA lot of work has been done by researchers tonddfie Reserve, but
surprisingly it is more difficult to make the coptevork in everyday practice, where human survival
outside the conservation areas competes with arsmnaival inside ifAsmal, 2004: 17].

" National Water Act Amendment Bill: discussion &tiy, Water Affairs And Forestry Portfolio Commigte
October 26 1999. Source: www.pmg.org.za
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5 Environmental water allocation - Sand catchment

5.1 Introduction

The previous chapter described environmental vadkecation in South Africa in general. This chapter
focuses on the situation in the Sand catchmenerAdtsmall introduction of the country’s history on

environmental water allocation it describes thdréen Flow Requirements in the Sand catchment in

section5.2. Followed with a description of the Reserveetatnation processs(3). This chapter is

closed with an overview of the current state ardwhy forward 6.4)

The vulnerability of the Lowvelds’ environment tairhan intervention is shown by Pollaed al

[2008c]. According to her, some of the major rivershe Lowveld, recorded as perennial rivers i th
1920s by Steven-Hamilton [1929], such as Letabaulzbu and Sand were transformed to intermittent

systems by anthropogenic disturbance. The change in

flow regime is also visible across the border. Tloe
regime of the Incomati in Mozambique has been edte
significantly because of upstream (South Afrig
abstractions [Vaz & van der Zaag, 2003]

According to the NWA the Reserve is the only rigit
water. This section describes one of the two elésneh
the Reserve: the Ecological Reserve (ER). The skg
element of the Reserve, the Basic Human Need Res
is described in sectiofi4.

Long before the NWA there was already some kind
recognition for the environment being a water usée

early environmental flow allocations were just sieng
hydrological ratios. The ratio increased from 1%49Y0

up to 10 to 15 percent to be assigned for the enment

[World Bank, 2009]. Later on there was a realizatioat

simple ratios were insufficient and that environiaén
flows needed to be based on the water requirengdnt
aquatic ecosystems. This resulted in the first 150
African workshop on the development of 4
environmental flows method in 1987 [Ferrar, 198
South Africa subsequently became a pioneer in

development of methods for environmental wa
allocation, which considered the water requiremexits
the complete ecosystem [World Bank, 2009]

DWAF developed criteria for the Sand River. The m{
criteria that has been adopted for the Sand catchiae
that the flow must not cease at the confluence tith
Sabie River during the low flow season [DWAF, 199/
One of the agreements made in the Sabie River \Wgr
Group was that a minimum flow of 0.6 will be

maintained in the Sabie as it enters Kruger NatiBaak

[Woodhouse & Hassan, 1999]. For a description ef

Sabie River Working Group see sectid. A couple of
years later DWAF became more aware of f{

Box 5.1: Building Block Methodology

The Building Block Methodology (BBM)
was developed as a method

developed during several

Commission during the 1990s [FWR
2000]. The BBM was initially applied by
DWAF to rivers within South Africa
where dams were being considered.

The BBM is a prescriptive approach for

developing a flow regime for maintaining
a river in a predetermined condition.

According to a World Bank [2009] repoft

on environmental flows, BBM is based g¢n

three main assumptions:

1) Riverine biota can cope with naturally

variable flow conditions, but atypical flow

conditions constitute a disturbance ahd

could cause fundamental changes;

2) Management of the most important
components of the natural flow regime

will contribute to the maintenance of

natural biota and ecosystem functions;

and
3) Flows that most strongly influenge
channel geomorphology
included in the managed flow regime.

Through the BBM a flow regime is built
in monthly blocks of water. Each volunie
of water is characterized with |
description of the biological, hydraulic, Qr
geomorphologic function it serv@é/orld
Bank, 2009]

for
determining IFRs. The methodology was
workshops
funded by DWAF and the Water Research

should be
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vulnerability of the environment which must be pied to ensure sustainability. During a workshop
in 1996 Instream Flow Requirements (IFR) were deiteed (see below). Currently, DWAF is busy
with the Reserve determination, a process thathgiltompleted in November 2009. In the absence of
an exact quantification of the Reserve, IFRs allebsiing used.

5.2 Instream Flow Requirements

Instream Flow Requiremen(d-R) comprise a flow regime (magnitude, timing and dorgtthat
needs to be guaranteed in order to sustain the eeelogy and the goods and services that it
provides [Smitset al, 2004].The first IFRs within Kruger National Park wereiegtted by using the
Building Block Method (see Bo%.1). This activity was essentially a technicalreise with limited
stakeholder engagement, apart from SANParks it3#lf reflects the focus of the IFR process on
establishing just the environmental water needsnat@xtending to a wider assessment of stakeholder
requirements for water [World Bank, 2009]. The BRjch can be regarded as successor of the IFR,
entails a more holistic approach where by stakedrgddrticipation is very important.

During a workshop in August 1996, the Instream FRaquirements at various points in the Sabie-
Sand catchment were determined. The IFR sitesanS#ind were selected during this workshop as
well. A couple of months before the workshop wasesiuled a helicopter flight was planned to assist
the team in selecting the suitable sites. The tplanned to use a video for the Habitat Integrity
determination. However, due to bad weather thectpler flight was cancelled. As the site selection
team was already in the field and due to severe tiomstraints, the sites preliminary selected bdzbt
accepted by the team [Pollard, 1996].

At the workshop in 1996 the IFRs were determineduding the Building Block Methodology. This
workshop brought together the developers of the BBl the members of the Kruger National Park
River Research Programme. A member of DWAF's Wad@r Review Team attended the Sabie-Sand
IFR workshop, to assess whether or not the BBM dcauket legal requirements in terms of
quantifying the water required for river maintenapcf. FWR, 2000].

Figure 5.1: IFR and EWR sites in the Sabie-Sand celhment
Source: adapted from DWAF [1999]

The outcome of the workshop were specified IFRa aumber of selected sites in the Sabie-Sand
catchment [DWAF, 1997a]. The IFR study concludeat the Sand River and riverine zone constitutes
an important resource for local communities. Foaregle, use of plants for medicinal, cultural,
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building and craft purposes, as well as consumpfdruit, use of fish for consumption. With theghi
unemployment rate in the catchment the water ressyprovide an important free source for fish and
plants, which provide protein, minerals and vitasr{iDWAF, 1998].

IFR (maintenance and drought) were determined igitesites in the Sabie-Sand catchment (see
Figure5.1), of which three sites are in the Sand catctiniére three sites (IFR 6,7and 8) are situated
downstream of each other: IFR 6 on the MutlumuviveR downstream of Nwarhelele confluence,
IFR 7 on the Sand River in the Sabie Sand Wildtdownstream of the Mutlumuvhi confluence and
just downstream of the Exeter gauging station, &Rl 8 on the Lower Sand River in the Kruger
National Park just upstream of the Sabie confluence

The most advanced hydrology-based methods (e.g) EfRectively focus on estimating the
ecologically acceptable proportions of baseflows@)aand quickflow (freshes), which could be
allocated for freshwater ecosystem maintenance kBtimeet al, 2004].

The IFR (maintenance) base flow recommended atRReworkshop ranged from 0.5 to 2.1%m
[DWAF, 1997a). The IFR is divided in two categoriésiaintenance IFR” and “drought IFR”. The
criterion for a year being a dry year is when tiwerrflow is smaller than 70% of the normal flonh&d
normal flow is based on a modelled flow duratiomveu The IFR is composed of, among others,
magnitudes, depths, volumes and return periodBiguare5.2 an overview of the recommended base
flow and floods for IFR7 is given. Note: the nornhégh flow in February is 60 frs, but to facilitate
readability of the graph this is not shown.

12,00
10,00
3,00
= 6,00
E m normal base
4,00 m normal freshes
drought base
2,00 - m drought freshes
0,00 M= ] 1 1 5
Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
normal base 0,50|0,55 |1,25|1,75 |2,00(2,10 1,30 /0,95 |0,80 |0,70 |0,60|0,50
normal freshes 5,00 | 6,00 |10,00/60,00 8,00
drought base 0,20/|0,20|0,20|0,20 |0,20/|0,10 |0,10 | 0,08 | 0,08 |0,07 |0,06|0,05
drought freshes 3,00 3,00

Figure 5.2: Maintenance and drought IFR for IFR 7
Source: adapted from DWAF [19973]

Due to concerns about the confidence in the resfiltse 1996 workshop a further workshop was
held in 1998 to refine and improve the confidemcéhe results of the IFR at selected sites [DWAF,
1998].

The term IFR was in 1999 superseded by the Envieonah Management Class which describes the
river according to different classes ranging frolmss A (unmodified, natural) to class F (critically
modified) [DWAF, 1999]. As a general rule, the hegihthe class, the more water will need to be
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allocated for ecosystem maintenance or conservatok therefore, the higher EMC will be. Most of
the rivers in the Sand catchment are largely nkfalass B), theeach of the Sand River in the Sabi
Sand Game Reserve is moderately modified (ClagP®@JAF, 2003b]. Placing a river into a

certain Environmental Management Class is accomgdidy expert judgment using a scoring system.

Table 5.1: Environmental Management Class
for the Sand system

IFR Site EMC
IFR 6 C/B
IFR7+8 B

Source: DWAF [1999]

It should be noted that the early quantificatiohdF&Rs were not acted upon because they were not

backed by legislative requirements or implementatmechanismgWorldBank, 2009]. The 1956
Water Act did not recognize environment as a watars. As a result the IFR were accepted for
planning purposes by the Planning Division of DWAich had asked for them. The IFRs were not
widely accepted within or outside the departm@dorildBank, 2009] As described above, DWAF

changed its approach after the 1994 election. Bpariment recognized the environment as a resource

provider and stipulated that the water needs ofrés®urce should be met first [DWAF, 2002a].
Through the NWA, the environment became a recodnizater user. By means of the new water

legislative framework, the environmental water liegments were backed by a legislative mechanism.

The IFR formed the basis for the subsequent Reskstezmination§WorldBank, 2009].

5.3 The Reserve

According to the NWA each water resource must hesified, the resource quality objectives must be

set and the Reserve determined [DWAF, 2003d]. plosess had not yet been completed in the Sand

catchment by the time of my research (2009). Thaprehensive reserve determination is not set in
the Sabie-Sand catchment. In the meantime, the HiRBor Reserve estimations are still used.
Because of this delay in the Reserve determinattos, now more difficult to achieve the Reserve

requirements than it would have been if the IFRd baen enforced. Because of the continuous

increase in water demand it becomes more complicade acquire water for the environment

[WorldBank, 2009].

A comprehensive Reserve determination is curramiyerway and due for completion in November
2009. At present, a consultéhhas been tasked by DWAF to design operationalasizenfor the
evaluation of the ecological goods and services souio-economic consequentesThe consultant

looks at the Present Ecological State and the Rexded Ecological State of the water resources so

as to estimate the quantities of water requiredntntain the water resources in this condition

[DWAF, 2009a].

Eight Ecological Water Requirement (EWR) sites haeen by the consultant in the Sabie-Sand
catchment, of which three are in the Sand Catchniee¢ Figure5.1). EWR 6 is located on
Mutlumuvhi River and EWR 7 is located at the Tlwaiteka River, both sites are located upstream in

the catchment nearby the irrigation schemes. EV#Re8is located downstream along the Sand River

in the Sabie Sand Wildtuin. The three EWR sitesidiomatch with the previously used IFR sites. For
example: IFR 7 site which was close to the onlygyag station in the catchment will not be used in
the new EWR methodology. By no longer using the F&lte it becomes more complicated to adjust

the modelled EWR flows according to the measureddl

“8 The consultant has extensive experience in thrilzaion of South Africa’s environmental water alidions.
9 Workshop: “Crocodile and Sabie-Sand compreherBitR assessment”, 17 March 2009, Pretoria.
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The IFR was relatively easy to understand: a mgritkéd flow regime with several floods. IFRs were
based on purely ecological needs. More recent fnanies, like the Reserve, include socio-economic
considerations and are used to define the flownmregand quality of water required to achieve a
healthy system [du Toit & Pollard, 2008]. The fiRgserve estimations were expressed in the form of
monthly Flow Duration Curves [Smitt al, 2004]. Later on the Reserve determinations becaore
holistic® and subject to adjustment on the basis of dailyfak data (which are not available in the
Sand catchment) and including water quantity a$ agelater quality considerations. The Reserve will
be defined for a point in the river known as the E¥ite. The Reserve will be applicable for themrive
section upstream of the EWR site. For draft esionatof the Reserve see Tabl@.

The environmental sector is a largely non-consweptivater user. Up to now, there is no
comprehensive Reserve determination yet. Therefine, preliminary results are used for EWR
estimation (see TabE2). the EWR requirement for the Sand catchme#8 isint/a [DWAF, 2009a].
DWAF is currently working on the comprehensive Resaletermination and is updating the Reserve.
This will result in improved confidence in the Reseestimates [DWAF, 2008b].

The Ecological Reserve includes the internatiorgre@ments [Pollarcet al, 2009b]. Since the
environmental water requirement is a largely nonsconptive water user, this water will be available
for use in Mozambique [DWAF, 1994].

Table 5.2: Draft Reserve for the Sand

Sites | Former IFR | Ecological MAR EWR (PES)| % MAR
site Status (Mm®/a) (Mm?®/a)

EWR 6 IFR 6 C 45.0 13.7 30.4

EWR 7 - C 28.9 9.7 33.6

EWR 8 IFR 8 B 133.6 39.3 29.4

Source: adapted from DWAF [2009a]

The consultant developed various scenarios basékeodifferent Recommended Ecological States of
the water resource. During a workshop in Novemli#92these scenarios will be presented to the
representatives of the stakeholders in the catchiée developed operational scenarios will be used
to discuss the implication of the classificatioriteh discussing the implications the stakeholdeits w
take a decision on the desired ecological statehef river. As described in sectich4 these
negotiations are by definition political.

This workshop will be one of the last steps befiiee Reserve will be set by the Minister. After the
Reserve has been set and authorised by the Mimtisgebinding on any institution in water resource
management and ICMA should start implementing.

However, due to the lack of awareness amongst thieelsolders about the Reserve and since the
stakeholders were not involved in the precedingg@ss it will become difficult for them to take an
informed decision. Therefore, it is questionablesthler the stakeholders will be fully aware of the f
reaching consequences of their decision. Theirsaetiwill affect the water management practices of
all stakeholders in the catchment.

According to the NWA [1998] the Reserve must beegieffect to. The Sabie River Catchment
Operating Rules for the management of the surfaatemresources are currently the best available
methodology to give effect to the Reserve. For @eresive description of the Operating Rules see

* From a global perspective the NWA is widely regarcas one of the most progressive and holisticepief
legislation regarding water resource managemeniafidet al ., 2009b).
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section 8.3. In summary; the Operating Rules prescribesipasmanagement of the irrigation
abstraction weirs. The basic rule is that any ab#tn (irrigation and domestic) must release a
minimum fixed proportion of 35% of the flow downsam.

5.4 Conclusion

This chapter gave a description of the environnantvater user in the Sand catchment. Since the
1990s there were several attempts to allocate watke environment in the Sand catchment. Through
the new water legislation the environment becamecagnized and legal water user. However, more
than one decade after the National Water Act canwedffect there is still no comprehensive Reserve
determination for the Sand catchment yet. Severgldtakeholders expect the quantity aspect of the
Reserve being in line with its precursor, the lestn Flow Requirements.

The Sabie River Catchment Operating Rules for th@agement of the surface water resources are
currently the best available methodology to giviee@fto the Reserve in the Sand catchment. The
Operating Rules prescribe a passive managemehedfrtgation abstraction weirs in the catchment.
The next chapter describes how these rules angdjiole in current practices.
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6 Water distribution - actual situation

6.1 Introduction

The previous chapted) described the desired water management situaased on the new water
legislation. This chapter illustrates the actuatewananagement practices and shows how they differ
from the desired state. This chapter treats the nvater users in the catchment in a sectoral fashio
environment (sectio®.2), irrigation (sectior6.3), domestic (sectiof.4), and forestry (sectio®.5).
The main water user in the catchment is the inegasector. Therefore, this water user will be
described in more detail. This report does not iesdhe agricultural practices of the irrigators b
focuses on their water practices e.g. water us@temance of the infrastructure, and ownership. The
description of the water users is followed by atisac(6.6) about water resource planning in the
catchment. A concluding sectio.7) about the water management practices closeshtpter. This
chapter does not describe the water requirementsgotor, for a calculation of the water requiretnen
and water abstractions see chafgter

According to its different water users the catchhwam be divided in three zones (see Figuie:

- Zone A: Mountains: Commercial forestry plantaipn

- Zone B: Lowveld: Irrigation (4 abstraction weiBspumps) and domestic water use (9 pumps);
- Zone C: Conservation areas: Conservation areas.

Y Y hd
A B C

Figure 6.1: Map of the Sand catchment showing the differdrzones
Source: adapted from AWARD [2002].

In theory, the Sabie-Sand catchment is managed hby Sabie-Sand Catchment Management
Committee. A delegation of this Committee represetie Sabie-Sand catchment in the ICMA.
According to the proposal for the establishmerthefICMA, the Sabie-Sand Catchment Management
Committee consists of representatives from allsttaeholders in the catchment [DWAF, 2001]. The
ICMA should manage the water resources in the oach according to the Catchment Management
Strategy. Unfortunately there is no Catchment Managnt Strategy yet. The Catchment Management
Strategy and the National Water Resource Strategy the legally binding documents that
operationalise the policies and standards creayethd NWA. Since the Catchment Management
Strategy is not written yet | could not identifyesjfic policy objectives for the Sand catchment.
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6.2 Environment

Since the environment is a voiceless water usanuist be represented by somebody. In the Sand
catchment the environment is represented by thensimeam (private) conservation sector; the Sabie
Sand Wildtuii* and Kruger National Park. These two nature reseagt as the watchdogs for the
water resources in the catchment. Therefore, ihas surprising that most of the interviewed
stakeholders see the Reserve as something for Knivigst DoA officials argued that the Reserve is a
waste of water, which is a scarce resource foagrecultural sector. Only one DoA extension officer
underlined the importance of the Reserve for tistasnability of the ecosystemné water is no lifé

The knowledge about the Reserve among the diffevater users is deplorable. There is no awareness
about the Reserve amongst the irrigators and
domestic water treatment plant operators. None of
them has ever heard about the Resérwéth the
exception of two irrigation management committee
members who heard about the Reserve long ago
during a workshop. Because of the lack of
awareness of the Reserve by most interviewees it is
not surprising that the Reserve is linked to the
conservation sector. However, by assigning the
Reserve as the remit of someone else, the

responsibility for meeting it also resides elseveh¢picture 6.1: Borehole in Kruger National Park
[Pollardet al, 2008c]. Source: www.thekruger.com

The few interviewed stakeholders with some knowdedfout the Reserve argued mainly that it is
“something for the animals in the park” (see Pietil). The environmental sector is one of the large
employers in the catchment, e.g. more than 150@lpemork in the tourist industry within the Sabie
Sand Wildtuin [Jackson & Swart, 2003]. The lacKlotv in the Sand River could result in the decline
of wildlife in the game reserves which will lead #godrop in the number of tourists. This will
negatively impact the number of jobs in the consgon sector [Swart, 2008a].

6.3 Irrigation sector

6.3.1 Introduction

This section describes the irrigation practiceghe catchment. The section is partially classified
according to Uphoff's matrix of irrigation activéis (see sectioR.7). For a good understanding of the
current irrigation practices an understanding sfhitstory is important (see secti@m3.2). Next a
general overview of the schem&s3(3) and its layout is presentegl3.4). Followed by a description
of the water use activities6.3.5), the control structure activitie§.3.6), and the organizational
activities 6.3.7). The irrigation activities are describedading to the Uphoff matrix. Because of the
several irrigation rehabilitation plans sect:3.8 is dedicated to these plans. This sectiomtathe
irrigation sector is closed with some remarks anrttain challenges of the irrigation sec@®i3(9).

This report deals about water management practiCherefore only actually existing irrigation
schemes in the catchment are described, namelydyofgje, New Forest and Champagne Citrus farm.
Hence, the non functioning schemes (Zoeknog, Desfand Allendale) are not described because
they do not abstract any water anymore. Becauge similarities, and the fact that they share paft
their infrastructure, Dingleydale and the adjaddetv Forest will be partly described together. The

1 On a workshop about the EWR assessment (CrocaniileSabie-Sand comprehensive EWR assessment”, ichMa
2009, Pretoria) the environmental sector was rejitesl by an ecologist of the Sabie Sand Wildtdirs important to
note that the irrigation and domestic sector warter@presented during the workshop, the reasondkear to me.

2 From own observation and meeting with PhD stueémt is doing research about the WUA in New Forest.
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irrigation practices of the pressurized irrigat&gheme at Champagne, however, differs significantly
from the others and will be described separatélg important to note gain that employment creatio
was the main motive for the establishment forladkste schemes.

6.3.2 History of the irrigation sector

The irrigation schemes in the Sand catchment waergated by the Gazankulu and Lebowa
governments. The schemes were managed trough thepective Agricultural Development
Cooperation. Ownership remained with the Tribal struand. The homeland governments were
responsible for the development and maintenanteeoirrigation infrastructure in the catchment. The
government provided financial and market relatggpsut to the farmers [DWAF, 2007b]. This created
dependence from the farmers towards the governamghimade the farmers highly vulnerable to the
eventual withdrawal of support from the homelandegoment.

Following the abolishment of apartheid, managempatastatal agencies were liquidated and
government gradually withdrew from its past funodn smallholder irrigation schemes; extension,
marketing and financial support [Perret, 2002apc8ithe liquidation of ARDC in 1996 government
withdrew from any form of support to the farmerstine Sand catchment; the scheme has been left
moribund, with few productive activities happenjRgrret & Geyser, 2008]. The schemes became the
responsibility of the Northern Province Departmeinfgriculture, Land and Environment (NPDALE).
The management of the schemes was undertakenlylifemin the NPDALE local branches (for
Dingleydale, New Forest, Dumfries and Allendale)fram the body formed after the merge of the
homeland development corporation, and known as Algeiculture and Rural Development
Corporation (ARDC). ARDC is a parastatal organmatlinked to NPDALE which managed the
irrigated schemes of Champagne, Zoeknog coffeeAR1aC New-Forest tobacco scheme.

Dingleydale and New Forest

Both flood irrigation schemes were establishechangarly 1960’s. The schemes were set up as part of
the government’s “betterment” policy. Local peoplere moved to areas where they were allocated
housing plots and a piece of farming land [ARC-LNE®99]. During homeland control over the
schemes government provided support through extensificers, they were responsible for water
management tasks, tractor ploughing services amal caaintenance [Teba development, 2009]. After
the change in political regime the situation chahdeastically. State agencies were abolished and
government support was almost entirely withdravamfrthe schemes. The withdrawal of government
support has led to the decline of the irrigatidinastructure.

Champagne

The community occupied the land as far back as.1Blidy had customary ownership and use right on
the land. They existed as a community under thdeleship of Chief Ben Mashego. In the 1930’s
mister Travers arrived on the land, he turned timarounity into labour tenants. Mr Travers began to
develop a citrus plantation on the land. He forttedlcommunity to provide labour for free in return
for a right to continue residing on the farm. Saleommunity members refused to be used as labour
tenants, this led to physical eviction and incaatien of those who refused to work.

In 1948 the South African Development Trust (SARETHuired the farm from Mr Travers in terms of
the Development Trust and Land Act 18 of 1936 gheorto include it into the area set aside to inelud
blacks in terms of the Native Land Act 27 of 19A8cording to the Native Land Act the community
was prohibited to own land. The SADT developedditieis plantation on a portion of the farm Citrus
Champagne 230 KU as part of a government irrigagreme aimed at creating jobs in the homeland
to discourage the movement of blacks from the hantekto urban areas which were predominantly
occupied by whites. The families that used to wethe portion of the Champagne farm which was
earmarked for SADT citrus scheme were forcefullnoged around 1965 by DoA. The community

56



Chapter 6: Water distribution — actual practices

was relocated to Kasteel where it is currently isizyRepresentatives of the removed community
claimed their land at the Regional Land Claims Cassion Limpopo in 1998. However, it took until
2004 before the farm was officially handed ovetti® community.

The financial situation of Champagne depends hgawil yearly subsidies from the government. For
example; the gross income in 1997 was R 615.0@0exipenses, however, were R 2.6 million. In the
1997 financial year the farm received a grant @& &Kmillior>,

After the first democratic government took over,C8Acollapsed and management of the farm became
a shared responsibility between DoA and the farmkers. From 2003 onwards the farm was managed
by South Africa Farm Management (SAFM) in coopemtivith the Champagne communiftySAFM

was a development corporation which should empdiverfarmers, but in fact the farmers became
more like worker¥. In October 2008 SAFM went bankrupt and left theeration of the farm in a
complete state of destruction as no operation @ftwh ever is currently taking place.

After the withdrawal of SAFM, DoA promised to suppthe farm. In close cooperation between DoA
and the Champagne farm manger a business plan mgswvas an interim operational plan (see annex
H). In January 2009 the DoA Head Of Department psecha donation of R 3.000.000, however, no
money was received until May 2009. Currently thenfés in a financial crisis and not able to pay its

bills. For example salaries are paid irregular, daskswitched of the power supply and Telkom

switched of the telephone lines because they drabie to pay the bills.

6.3.3 Overview of the schemes

Dingleydale, New Forest and Champagne irrigatiomesges are situated next to each other. The
schemes are bordered by the Tlulandziteka Rivathemorthern side, the Mutlumuvhi River on the
Southern side and Thulamahashe town on the eastlynSee Tabl6.1 for an overview of the main
characteristics of the three irrigation schemes.

Table 6.1: Main characteristics of the irrigation schemes

Scheme Dingleydale New Forest Champagne
Drainage area X32C X32F X32C
Former homeland Lebowa Gazankulu Lebowa
Area (ha) 1031 622 3341
Cultivated area (ha) 410 (60% fallow) 250 (60%dad) 265
No. of farmers 785 531 60
Irrigation type short furrow short furrow micro spkler
Water Source Tlulandziteka river Mutlumuvhi river lulendziteka river
and Klein Sand river
Water license status registered registered nostergd
License issued 22 Oct 2003 15 Oct 2003 no
Registered: total volume 5,079,3768/year 3,584,960 fyear no
DWAF invoice 423.281 riimonth 298,746 mymonth no
= 5,079,376 rilyear = 3,584,960 rilyear
Water use tariff (R) 0.73 ¢/ 0.73 ¢/ no
Paid by DoA (Thulamahashe DoA (Thulamahashg) no
Pump capacity - - unknown
Canal capacity 962 1/s = 2831/s = -
30.34 Mnilyear 7.50 Mntlyear

>3 Source: Champagne Citrus Project, Financial seerior the year ended 31 March 1997.
>4 From interview Champagne farm manger, 29 April®0hampagne Farm.
*5 From interview Community Property Association memi24 March 2009, Champagne Farm.
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Designed for user Dingleydale New Forest Champagne +
domestic
Current user Dingleydale + New Forest Domestic
Champagne

6.3.4 Layout of the schemes
This section describes the irrigation layout of iegleydale and New Forest irrigation schemes;
abstraction weirs, the canal infrastructure andstbheage and balancing reservoirs (see annex E).

Abstraction weirs

The irrigation abstractions along the rivers arestiyarun of the river. The Dingleydale abstractien
supported by releases from a small supply dam; lyaikasteel dam, see below. There are six
irrigation abstraction points in the catchment;rfabstraction weirs and two abstraction pumps. Belo
and in Table5.2 the different abstraction points and their entrstatus are described in alphabetical
order, for a more detailed description see annex B.

Table 6.2: Location of irrigation abstraction points
Name River Location

Champagne Klein Sand River Upstream
Dingleydale Tlulandziteka | Downstream of Kasteel Dam
Edinburgh | Mwandlamuhar] Downstream of Champagne-and
Dingleydale weir and pump 1 and|2
New Forest Mutlumuvhi Upstream

Pump 1 Klein Sand River Champagne farm,
downstream of Champagne weir
Pump 2 Tlulandziteka | Champagne farm,
downstream of Dingleydale weir
Source: author, 2009

Dingleydale weir the position of the weir is 1.5 km downstream of
Kasteel dam. The dam was designed to supply Didgleyirrigation
scheme only. Currently the water is used by Dindgdy and Champagne
scheme. The water flows around the weir into angilbasin into the drop
intake of the lowered irrigation. After the inletd gates, near the canal
overflow, allow for the water to go back into theer. Currently the
sluice gate at the inlet is jammed and cannot lpesttl and thus not
operated. Both sluice gates at the canal overfi@beoken, all the water
remain in the canal and no water is released batk the river (see
Picture6.2).

New Forest weirthe abstracted water is used by New Forest scheme.

The irrigation abstraction point is a drop intakee water is piped pjcture 6.2: Broken gate
approximately 100 m to the canal (see Pictu®). The sluice gate a at Dingleydale

weir is broken and cannot be adjusted. Next toirtigation abstraction Source: author, 2009

point a sluice gate is installed to flush sedineerd to release water back

into the river. This gate, however, is jammed sind does not release any water back into the riwver.
May 2009 a trench for a domestic water pipe wasdgekcavated by a contractor. The client for this 4
km long pipeline is Bushbuckridge municipality whants to bring domestic water to a nearby high
school.
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Picture 6.3: New Forest weir

Source: author, 2009

Champagne weirthe position of the weir is Southwest of

Rooiboklaagte village. The abstracted water is pesnpo
Acornhoek dam for domestic use. A second water abéhis
abstraction weir was Champagne scheme; water wesdled to
Champagne farm (see Pictwdel). Due to conflicts along the
canal (two farmers along the canal blocked the |camal
diverted water to their plots), the canal was abaed by the
Champagne farmers and they installed their ownradtgbn
pumps, see below. Since the irrigation canal is inouse
anymore, the remaining water user is the domestios
Bushbuckbridge municipality blocked the irrigatiocanal
entrance with a steel plate to prevent water goit@the canal.
All the water that eventually reaches the sandisadiverted
back into the river. The domestic abstraction p@rthrough a
grid on top of the weir, therefore the dam needwerflow in
order to feed the domestic abstraction point. Duisrflow used

to limit the agricultural abstraction, but sincee thlomestic
sector is currently the only water users there asconflict
anymore between agriculture and domestic.

Picture 6.5: Edinburgh weir
Source: author, 2009

Edinburgh weir:the position of the weir is South of Songeni \gka From the weir, the water is
diverted through a canal to Edinburgh dam. The Icaapacity is 1150 I/s [DWAF, 2003b]. The

Canal inlet

/ Covered
/ canal

Canal inlet

~

Domestic

Picture 6.4: Champagne weir
Source: author, 2009

inlet

irrigation abstraction point is a drop intake. Né&xtthe irrigation offtake, a sluice gate is inigdlto
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flush sediment and to release water back into itrex.rThis gate, however, is broken and the outlet
blocked thus does not release any water back h@aiver. A water treatment plant 50 m after the
beginning of the canal abstracts domestic waten ftbe irrigation canal. The abstracted irrigation
water was used to fill Edinburgh dam and subsedyémirrigate at Allendale and Dumfries schemes.
But since a couple of years ago both schemes arn@ mge anymore, therefore this irrigation casal i
also not in use anymore.

Pump 1 and 2:both pumps are located at Champagne Citrus famgin@lly, Champagne farm
received its water from a canal which originatedCaampagne weir. But due to conflicts with two
farmers along the canal the management of Champagne farm decided to install two abstraction
points on their own property. There is no measudegce on both pumps, therefore their water use is
unknown. The capacity of the 55 KWh pump instalied lulandziteka River is unknown (see Picture
6.7). The capacity of the 20KWh pump at Klein S&ider is approximately 50 tth °° (see Picture
6.7). Both abstraction pumps pump the water throadiiter into the pressurized micro sprinkler
irrigation scheme.

Klein Sand

Tlulandziteka River
River

Picture 6.7: Abstraction pump at Picture 6.7: Abstraction pump at Klein Sand River

Tlulandziteka River Source: author, 2009

Source: author, 2009
In conclusion: the four abstraction weirs are smalirs with an overflow. The abstraction weirshie t
catchment are designed in such a way that undefltewconditions and bad maintenance all the flow
in the catchment can be diverted into the irrigasystems. The concrete weirs raise the water level
upstream of the intake, this ensures that almbgtalriver flow is abstracted, especially duriimge of
low river flows. The reason being that the weilIsivel is above the intake sill level. The statfishe
Dingleydale, New Forest and Edinburgh diversionrsvés dilapidated. All the sluice gates at these
points are broken and jammed shut thus preventrvirat@ returning to the river. The two abstraction
pumps at Champagne are in a good condition, bu¢wctly not functioning since there is no electyicit
supplied anymore to the farm. Electricity is discected due to unpaid electricity bills. Therefore n
irrigation is taking place and the pack house isfanctioning as well. Since the pack house is not
functioning anymore the fruit crops cannot be wasiad thus not sold to international clients.

Infrastructure —storage dams

There are five dams in the catchment. Besides tii@ses there are also nine small balancing dams in
the irrigation schemes, their total capacity ispenited; 120,000M[ARC-LNR, 1999]. In addition to
these balancing dams there are many very small daets for stock-watering purposes. Although not

5 KSB pumps, curves-book, based on height of abdot. Zvailable at www.kbspumps.co.za
> After harvesting the citruses are cleaned, patishaed packed in a pack house before being sethe tcustomers.
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located in the Sand catchment, the Inyaka danms @bscribed because of its influence on the water
situation of the Sand catchment. The Zoeknog damhwmivas built by the then Lebowa Government
failed in 1993, during its first filling, and wilhot be rebuif®. The Zoeknog dam is therefore not
described in this report. Below and in Taldle8 the different dams and their current status are
described in alphabetical order. For a more detalkscription of the dams see annex D.

Table 6.3: Main characteristics of storage dams

Dam Catchment| MAR Gross storage| Net storage| Designed | Current Juris-
area (ha) | (Mm¥a) capacity capacity for user user diction
(Mm?®) (Mm?®)
Acornhoek 116 1.16 1.1 0.80 Domestic DWAF
Casteel 73 0.73 1.6 1.35 Dingleydale scheme DoA
Champagne 0.28 Champagne scheme DoA
Allendale + DWAF
Edinburgh 28 3.34 3.3 2.42 Dumfries | Domestic
scheme
Inyaka 209k | 100 123 120 Environment + | DWAF
Agriculture + Domestic
Orinoco 107 1.07 1.9 1.62 Agriculture DoA

Source: adapted from Pollaetlal 1998, DWAF 2003 RSA, n.d. (circa 1980) and AWARODS

Acornhoek damThe small dam is located just south of Acornhotlikge. Through a pump station
next to the Champagne weir water is pumped to dais. After treatment, the water is used for
domestic use in the surrounding community and imtsivalo hospital. DWAF is currently
rehabilitating the dam under the “Dam safety relitaion program”.

Picture 6.8: Kasteel dam
Source: author, 2009

Casteel damThe dam was built in 1965 and raised during tke dgghties (see Pictufe8). The water
source of the dam is natural runoff from a smaltiecaent area. The stored water is used to augment
the flow in the Tlulandziteka River and is usedthy downstream Dingleydale irrigation scheme. The
outlet valve at the outlet tower is blocked byeespipé®. According to several senior DoA officials it

is very difficult and not cost effective to repdiris valve. Therefore, a siphon (steel pipe with a
diameter of about 300mm) is placed on top of then deall to release water into the downstream
Tlulandziteka River. However, the siphon is bloclked does not function anymore. Since the siphon

*8 From interview DoA chief engineer, 6 March 200@I$pruit and DWAF, 2004a.
%% Erom interview DoA maintenance coordinator, 23 82009, Thulamahashe.
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is not functioning anymore, a small portion of thuater is released by the blocked valve and partly
over the dams’ concrete spillway. Therefore, thedRee is not released to flow past the dam. Another
problem is the siltation of the dam by an upstrdaiok factory. The large siltation load reduces the
storage capacity of the dam significantly. The rfetwf the dam is unsecure due to dam safety
problems. The first dam safety inspection was dopeDWAF in January 2001 in which it was
concluded that the dam may have to be abandonetbggssible slope stability insufficiency, excepts
if a "useful purpose can be found" and provided #mme remedial measures are t4keHowever,
except the placement of the siphon nothing happérae situation got even worse due to the siltation
of the upstream brick factory.

Champagne danT.he small dam is located on the Champagne farmsaondly used to store water for
the farm itself. The water source is the naturabffiof a small catchment and the Dingleydale canal
By use of a siphon the Dingleydale main canal masseler the Champagne dam. After passing the
dam there is a division box from which water candbeerted to Dingleydale scheme or to fill the
Champagne dam.

Edinburgh damThis dam was built exclusively for agriculturalrpases to provide irrigation water to
the Allendale and Dumfries irrigation schemes. @hen discharges water into the main canal to these
schemes. Since these schemes are not in use anyheomnly remaining water user along the former
irrigation canal is Edinburgh A/B water treatmerdriy see below. The water source for this dam is
natural runoff and two small streams, namely: S&plind Mphyayana River.

Orinoco damthis off stream storage dam receives its water fbmtih Dingleydale and New Forest
main canals. The surplus water of Dingleydale aewvNrorest-1 is stored in the Orinoco dam. The
dam supplies water to New Forest—2. Currently mapewfrom Dingleydale reaches the Orinoco dam
because all the water is already abstracted oetbbsfore it reaches Orinoco dam.

Inyaka dam:The recently constructed large dam is locatedhenconfluence of the Maritsane and
Marite River in the Sabie catchment. The dam isgiesl to supply water for domestic, irrigation and
environmental use in both the Sabie and the Satwhro@nt. The Dam is provided with multi-level
intakes to the outlet works. For an extensive dson of the dam and the accompanying transfer
pipeline see sectidf2.

Infrastructure —irrigation systems

Both schemes are characterised by complex and sswéemfrastructure. For example, the length of
secondary canals at Dingleydale is 220 km, lengtine main canal at New Forest is 21 km, plus an
additional 16 inverted siphons (to cross valleyd guallies), Dingleydale main canal runs under the
Champagne dam, 44 long crested weirs, and 18 batadams in both schemes [ARC-LNR, 1999].

Dingleydale and New Forest are served by two mamciete canals which both end in the Orinoco
dam from where the second New Forest main canglisspvater to the rest of New Forest. There are
four water measuring structures (Cipoletti meagunotches) in place along the m ain canals in the
two irrigation schemes. However, these measuringires are not used anymore.

The main canals feed into off canal balancing davhich are located along the main canals (see

water levels of the balancing dams are below mairaclevel therefore water can only flow from the
main canal to the storage dams. These dams feedettendary canals which lead to the farmers’
fields. Besides the irrigation by use of the stoneder, there are also several direct abstractomntg
from the main canal (see Pictl§dl).

0 DWAF Directorate Civil Design, (Report No. X302/£601).
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Several secondary canals receive its water frorsetiorect abstraction points. Diagonal long crested
weirs are situated just downstream most of therattsbn points along the main canal. The functibn o
a fixed long crested weir is to control the watardl upstream of the structure, thereby maintaitiieg
upstream water level at a fixed level. A disadvgataf this structure is the accumulation of sedimen
After construction the farmers made a hole in tle@ v release water downstream.

The water source of Champagne Citrus farm useceta boncrete lined canal from the Champagne
weir to the farm. As described before, due to gotsflalong the canal, this canal was abandonetdy t
Champagne farmers. In 1999 two electrical pumpeewestalled to pump from the adjacent rivers
direct into the pressurized sprinkler system. Fthenrivers water is pumped into the sprinkler syste
All pumps are equipped with filters (they filter miy sand). The irrigation type at the farm is noicr
sprinkler irrigation (see Pictu@11).

Main cang Main cang
L — \
v v
Picture 6.11 Direct abstraction Picture 6.11 : Balancing reservoil Picture 6.11: Micro sprinkler
from main canal abstraction Source: author, 2009
Source: author, 29 Source: author, 20!

6.3.5 Water use activities

Acquisition
Water acquisition is the abstraction of water fritbve surface resource by creating physical strusture
As described in sectiof.3.4 the irrigation sector abstracts water by reesritwo dams (Dingleydale
and New Forest) and tow pumps (Champagne). The p@in@hampagne are operated by a labourer.
The pumps are operated when water is required éithus tre€¥. Irrigation is determined by soil

moister (by hands) and precipitation (rain gaugsyally it's once a week for a couple of hours. The
abstraction weirs of Dingleydale and New Forestogrerated by the water bailiffs (see secBd6).

Allocation

This water use activity is about the allocationwafter by assigning rights to users. The irrigation
schemes in the catchment do not have a legal waght, their water use is only registered.
Champagne, however, did not register their water D®A in Thulamahashe is paying water fees of
the irrigation schem&% Since the WUAs of the irrigation schemes areragistered they do not have
a legal status. The WUAs must be registered fiegoie they can apply for water liceA$ésee section

®1 From interview Community Property Association memi24 March 2009, Champagne Farm.
%2 From interviews irrigation management committeeniners and DoA officials.
83 From interview senior ICMA official, 26 Februarg@9, Port Elizabeth.
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8.4). The individual irrigators do not have a sfieaiight to a certain amount of water, portion of
delivery time, or whatever.

Distribution - water use

This section describes the distribution of waterght from the source among users at certain places
in certain amounts, and at certain times. It shaelchoted that none of the interviewed farmersamas
idea about the irrigation requirement of their &ojprigation water is abstracted from the candienv
needed by the crops. The amount of abstracted wagdso unknown to almost all the interviewed
farmers.

Water availability to the head end farmers is mogkable than to the tail end farmers. this is
confirmed by a recent DWAF study in the irrigatisnoheme: The head end farmers enjoy more
consistent and reliable water supplies whilst thaseéhe bottom receive little or nothing [DWAF,
2007b].

One of the reasons for the irrigators abstractimgenmvater than required by the crops (see chapter
is that a lot of water is wasted because of thepdiated condition of the canal infrastructure.akiety

of different losses are mentioned by different repoorganisations and stakeholders. In 1999 ARC
estimated the losses to be 50% in total for thenroanal and distribution and field losses [ARC-LNR,
1999]. Teba development, the NGO who wrote therbesiment proposal (see below), estimated the
losses to be between 65% and 75% in the main aswhdary canals [Teba development, 2009]. It
should be noted that this is a subjective figuré aot based on a calculation or measurement. These
losses mainly occur through cracks and breakserctimcrete lined canals (see PictirE3) caused by
weathering and deliberate breaks to allow cattlerogs the canals (see Pict6ré2). In addition, most

of the gates controlling the release of water fitbil main canals are also broken resulting in furthe
water losses [Swart, 2008a]. The significant leakatpad to water logging at some of the plots
adjacent to the leaking main canal sections.

Picture 6.13: Broken secondary Picture 6.12: Broken main canal at
canal at New Forest Dingleydale, due to cattle crossing
Source: author, 2009 Source: author, 2009

Irrigation abstraction should be restricted (thg¢obut this never happens (practice). In practibe,
water bailiff opens the gate at the abstractionrsveven further to abstract as much water as gessib
Since the irrigation schemes are not formally ret&td to use less water during droughts, the itoiga
are limited by the available river water, not byesments with other users. The only restrictionrdur
droughts is the reduction of the number of farnieigating at the same time.
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Drainage

This section describes the drainage of water wki@geis necessary to remove any excess supply.
There is no drainage infrastructure in the schematgral drainage is provided by the topography of
the terrain. Hardly any water is drained from thvegated plots. The farmer stops abstracting water
from the canal when all the crops are irrigatedca®se of the considerable leakages in the irrigatio

canal a lot of water is lost. This leads to wategging on some of the plots adjacent to the leaking
main canal. The leaked water drains to the subserggoundwater and will eventually reach the

downstream surface water as return fibw

6.3.6 Control structure activities

Because of the lack of available information on dlesign and construction of the irrigation schemes
these two control structure activities are not dbed in detail. Since there is hardly any
communication, decision making etc in the irrigat&chemes (each irrigator manages his irrigation
activities independent from other irrigators) teeaarch is not focussed on the organizationaliaesiv

Design

Little is known about the design of the irrigatianfrastructure. The irrigation infrastructure at
Dingleydale and New Forest was designed by a ctargulEVN) in 1959. The schemes were
originally laid out for flood irrigation. The desigwas for continuous flow in the secondary canals
serving the plots. But the number of outlets orhezanal served too many plots to make an equitable
rotational sharing of water between farmers prabte [DOA, 1998]. Currently, however, the most
commonly used irrigation type is short furrow iatgn

Construction

The irrigation infrastructure at Dingleydale andvwé-orest is build between 1961 and 1963.
Unfortunately little is known about the constructiof the irrigation infrastructuf@

Operation - irrigation practices

In this paragraph the different irrigation practi@e described. The paragraph starts with a géseri
of the practices in the different schemes. Nexg& thost common irrigation type (short furrow
irrigation) will be described in more detail.

Dingleydale: Irrigation water is abstracted by the Dingleydaleir at the Tlulandziteka River.
Irrigation is from Monday till Friday, during theagl. On Saturday and Sunday water is diverted lto fil
the Champagne dam, see below. During the nighivtter is diverted into the balancing dams. Every
night a different dam is filled, the stored waterused to irrigate the fields for the next weekté&va
unused in Dingleydale scheme should flow into Gzsndam. However the Dingleydale canal system
is in such a decrepit state that the last 4 to 5r&mains dry even during the wet season [Swart,
2008a]. Several stakeholders mention differentaesdor the water not reaching Orinoco dam. The
main reasons are competition and water losses. tODueompetition, between Dingleydale and
Champagne, about the scarce water in the main canahter reaches Orinoco d¥mAn example of
competition about water can be found at balancemgp @. This dam is not directly connected to the
main canal, but through another balancing reserseweral times a year this dam is empty, the reaso
being that most of the water is used upstream lahbing dam DD-7".

% | was not able to find any data on return flowstie Sand catchment.

%] could not get hold of any (design) report or stouction drawing. According to several governmefficials these
reports are lost.

 All the water in the Dingleydale main canal isealdy abstracted before it eventually reaches Ooirdam.

However, due to limited transport availability dpad roads | was not able to check the last secfidthe main canal,
from balancing dam 9 onwards.

7 DD-7: the 7' balancing dam in Dingleydale scheme
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New Forestirrigation water is abstracted by the New Foresirat the Mutlumuvhi River. Irrigation

is from Monday till Thursday, during the day. Duithe night and from Friday to Sunday water is
diverted to fill the storage reservoirs. Currerdiyly 8 out of 10 storage reservoirs are functioning
Water unused in New Forest 1 flows into Orinoco deumich is located halfway the New Forest main
canal. From the dam water is released to New F&@&e$he scheme is divided in four wards, each
ward being responsible for the distribution of wadad the maintenance of a section of the irrigatio
schem&. At the tail end of one of the secondary canadsetis large commercial farm located. The
crops at the “New Forest Vegetable Farm” are itddeby a high tech drip irrigation syst&mThis
farm is the only agricultural water user which det@es irrigation scheduling by means of an
evaporation pan. If the water does not reach badgrdam NF-2, next to the farm, the farm manager
arranges his labourers to clean or maintain theegrs canaf.

An irrigation schedule per secondary canal is dthliy the scheme management committee. Based on
this schedule the different balancing reservoiesfdlied. After filling the reservoir the stored tea is

used to irrigate its command area during the falhgwveek. For example balancing dam DD-1 is
filled on Sunday during the day, the stored watarsed to irrigate from Monday to Saturfaypne of

the members of the dam committee opens the inlgteolam once a week and opens the outlet of the
dam every morning and closes it every afternoon.

From the main canal water is diverted (through llaéancing dams) to the secondary canals. The
concrete lined secondary canals each serve a gsbdprmers, the number in this groups vary
according to the topography. Usually each seconcamgal receives water once a week throughout the
year. The first irrigation turn is from 7 to 12 twck, the second from 12 to 17 o’clock. Severatfars
irrigate at the same time. The irrigation schedal@rawn in close cooperation between the dam
committee and the farmer. It should be noted thabuld not find any evidence for irrigation
scheduling, there is no schedule available andaimers irrigate when irrigation is required by the
crops. According to several farmers there is agation schedule indeed but they do not know the
schedule, and if they know the schedule they ddallov it.

Along the secondary canals farmers are organizethmn committees, in which they divide the water
amongst themselves. The farmers open and closstbetures themselves. The number of farmers
irrigating at the same time depends on the wateilahility. In dry periods it will take longer to
irrigate a plot and the number of farmers irriggtat the same time will be restricted.

The most commonly used irrigation type is shortdur irrigation’>. Water is diverted small canals

(pre-constructed furrows) between the crop rowseré@tused to be sprinkler irrigation (30ha) at the
plot owned by Agriculture and Rural Development @wation (ARDC) to irrigate tobacco files. But

the New Forest Tobacco Scheme tobacco scheme wascooomically viable and is not operated
anymore.

Several interviewees argued that furrow irrigat®nery inefficient. Furrow irrigation is not theast
efficient irrigation method indeed. But furrow gation is the best suitable irrigation type forshe

% From interview secretary of New Forest Irrigatidanagement Committee, 9 March 2009, New Forest.

% The high quality crops (pepper, tomato, beanshantérnut) of this farm are sold in the large Soéftican cities

and to international clients.

0 From interview farm manager, 13 May 2009, New Bbre

" From interview chairman of DD-1 committee, 8 A@@109, Dingleydale.

2 Short furrow irrigation is a combination of basind furrow irrigation and consist of short furrowih little or no

longitudinal slopes, in which a certain amount aftev is let in, in a relatively short time and thater is allowed to
infiltrate the soil. Source: www.arc.agric.aacessed 4 August 2009.
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schemes based on water availability, simple irogatknowledge of the farmers, hardly any

government support, and no financial means to wegtiae scheme to a more advanced irrigation type.

This is confirmed by a 1999 report about the ra&imment of both schemes [ARC-LNR, 1999]. The
engineers who drafted this report did several fiekds to determine the field efficiency of shoirtréw
irrigation in the two schemes. The report concludes

- Supply furrow of 100m, efficiency between 59-7d&pending on the soil type

- Supply furrow of 61m, efficiency between 66-77&pdnding on the soil type

Therefore, short furrow irrigation is probably thmst suitable method of irrigation at the schentes a
this stage. It doesn’t require expensive equipmemd, the farmers are experienced with this irrayati
type. Despite the low efficiencies and other diffies it is argued by several senior government
officials and reports [i.e. ARC-LNR, 1999] that theigation practices on the two schemes is better
than most furrow irrigation in the Northern Prowénc

Before the start of the irrigation season, the &arm

prepares his plot by ploughing followed by diskitige

soil. Next, ridges are made to form a strip of ¢hte six

furrows, about 1m wide and 200mm deep. These long

strips between 50 and 120m long are subdividedsats C

of short furrow basins approximately 8 to 10m lohy, %
construction cross furrows perpendicular at theofus «— A

(see Picturé.14). The top furrow is levelled as a supply

furrow to convey water to each of the cross furrows A

Once the plot is ready for irrigation, the waterateased B

from the secondary canal. There are no structurése Picture 6.14: Short furrow irrigation
secondary canal to divert the water to the fielSource: author, 2009

Therefore, obstacles (e.g. sandbag) are placdeinanal Note: A is the supply furrow

to divert the water to the adjacent fields (seetupéc B is the cross furrow

6.15). After which the farmer diverts the wateroirthe C is the short furrow

supply furrow and next to the short furrow. Sonreriars

start with the last furrow and works back to themw furrow, other farmers irrigate the other way
around. After irrigating the last short furrow, thest stet of furrows is closed and water is diedr
into the next set of furrows.

The water in the main canal is controlled by water

bailiffs, they regulate the water flow in the maianal,

monitor that the appropriate farmers get their wate Sandbag
the right time, oversee the filling of the balamriolams

and the cleaning of the canals. The water bailitise

no authority to enforce any regulations and hawenbe

threatened by the farmers when doing®sduring

homeland control over the irrigation schemes theewa ~ = w— .

bailiffs were responsible for operation of the sokg*. Supply furrow

Due to government withdrawal the number of water

bailiffs decreased. For example, until several yeso

there used to be 7 water bailiffs at New Forest )
currently there are only 2 water bailiffs left. Treason Picture 6.15: Secondary canal with sandbag
for the water bailiffs leaving is retirement. Thedis Source: author, 2009

3 From interview water bailiffs, 11 March 2009 Diegtlale and 9 March 2009, New Forest.
" From interview senior DoA official, 20 March 2009elspruit.
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responsible for the employment of new staff, big jpproven difficult to find new staff membétsThe
remaining water bailiffs hardly ever operate antegar oversee any activity except the maintenahce o
the canals. One of the water bailiffs at New Fostiitoperates the gates to fill the storage nasies.

At Dingleydale these gates are operated by thediemnThere is not much communication between the
water bailiffs and the irrigation management coneis about water distribution.

Champagne:lrrigation water is abstracted by means of pumpenf three different sources;
Champagne Dam, Tlulandziteka River, and Klein S&iver. The water from the Tlulandziteka River
is pumped into a canal and flows to a small stord@®, from this dam water is pumped into the
sprinkler system. The water source for Champagme idanatural runoff and the Dingleydale main
canal. The citrus trees at the farm are irrigatgé Ipressurized micro drip system. Every fruit tiee
irrigated by one or two small sprinklers closettdrrigation scheduling is determined by soil nters
(hangg) and precipitation (rain gauge). Usuallyithigation scheduling is once a week for a cowgdle
hours”.

A water sharing agreement between the Dingleydaigation management committee and the
representatives of Champagne farm both agreedawe she water. From Friday 16:00 till Sunday
8:00, irrigation water is diverted from the Dingliye main canal into the Champagne dam. For the
remainder of the week the water is used in the Byuale scheme. The gate at the division box is
operated by the labourers of Champagne farm. lldhme noted that the verbal agreement was made
between the representatives of both schemes andhiaDingleydale farmers do not agree to the
decision made by its representatives. Sometime Oimgleydale farmers deliberately adjust the
division gate in the weekend and divert all theewdab Dingleydale again. Because of the conflicts
between the farmers of the two schemes, the Champtgmers constructed a pipeline from the
Tlulandziteka River to fill the Champagne dam. Hoer due to a lack of funding there is no pump
purchased yet.

Maintenance

Following the confusion about ownership (see sadi®.9) a variety of answers were obtained to the
guestion who is responsible for maintenance. Dugiogernment control of the schemes DoA used to
maintain the irrigation infrastructure. However, nimal infrastructural maintenance has been
conducted since the infrastructure was build in 1860’s. Minimal work has been conducted to
maintain and repair the irrigation infrastructu@anstruction work that has been undertaken has only
been on a portion of the main canal.

As describe above, the water bailiff used to bpaasible for amongst, others maintenance. The water
bailiff should check the main canal daily. Howevee, does not have any transport required for this
duty. Nowadays the water bailiff only operates glage at the abstraction weir during maintenance of
the canals and to flush the sediment (stored isanetrap) once a month.

Due to the withdrawal of government services inithgation schemes, maintenance became a shared
responsibility between DoA and the farmers. It dtidee noted, however, that most of the farmers
argue that the government should maintain theatiog infrastructure because they own it. The
farmers should clean the canal and DoA providepaghrough the water bailiffs and a maintenance
unit based in Thulamahashe. Farmers are resporfsibldearing overgrowth around the secondary
canal. Clearing overgrowth usually happens after#in season.

S From interview DoA team leader maintenance, 7 K009, Thulamahashe.
8 From interview Champagne farm manger, 29 April®00hampagne Farm.
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Once in a few years the government hires a cootragtmaintain the main canals. The result of these
activities, however, is disappointing. For examte2005 a contractor was repairing the Dingleydale

and New Forest canals but due to the poor perfacmant the contractor there was hardly any
progress. In the end only 6km out of 26km of thémeanal was maintainéd The maintenance of

both schemes was then postponed until April 200@nwh new contractor was supposed to be
appointed but this never materialized [Swart, 2008he disappointing result of the maintenance by

the contractor makes the farmers lose their conéidén the governmefit “we are abandoned by the

government we voted far”
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Figure 6.2: Compiled maintenance procedure

Based on numerous interviews with farmers, extensfticers, government officials and management
committees a maintenance procedure is compiledKgpee6.2). This complied procedure is based
on actual day to day practices. The official pragedis from farmer via dam chairman and
management committee/ extension officer to the Dw#intenance coordinator. About once a month
the maintenance team leader receives a maintemagoest, by phone, from the farmers. However,

Source: author, 2009

several farmers contact the maintenance directiambt follow the official procedure.

There is no contact between the management conesittethe schemes and the team leader, the only
contact is through the extension officers. The nesmiance team leader approves maintenance based on

priority, available materials and available buddétshould be noted that the team leader of the

maintenance unit does not know his annual budgefiorB a maintenance plan can be carried out it

must be approved by the DoA director of sustainas$e®urce management in NelspfliThe whole

" From interview chairman of Dingleydale irrigatioranagement committee, 11 March 2009, Dingleydale.

8 Erom interviews with several farmers.

® Erom interview DoA team leader maintenance, 25d£2009, Thulamahashe.
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process might take a couple of weeks. If the fasnoamnnot wait such a long time they will fix the
small problems togeth® On the other hand the farmers are not alwayshurey to report problems.
For example, the broken inlet gate at New Forestrattion weir was not reported for at least sdvera
weeks because the scheme chairman was not &folihe reason might be that the inlet gate is fixed
in an open position which favours the farmer’s edagion.

As describe elsewhere in the report there are akgenstraints related
to the maintenance of the irrigation schemes. Gnie problems is
the stealing of parts from the infrastructure (Besture6.16) and the
demolishing of gates to release water downstrearardier to catch
fish. Another example is the stealing of trash saok the inverted
siphons, these trash racks are used as braai Statiols surrounding
community. By removing the trash racks of the sighohe risk of
blockages in the siphon considerably increases.

According to DWAF'’s Policy on financial assistartceresource poor

irrigation farmers, the management bodies of WUAsetber approved

legal entities with irrigation schemes are expediednobilise their

own resources to meet the O&M cost of their scherkisvever,

during the transitional period DWAF provides assiSe to resourCeépiciyre 6.16 Missing stee
poor farmers, to assist them in becoming able tm fmdependently pjates at outlet towe
and cover the O&M costs within six years, in whgriod the O&M Orinoco dam

grant or subsidy will be phased out linearly [DWAX)04c]. If this Source: author, 2009

policy is put in practice, it will have disastroefects on the viability

of the farmers in Dingleydale and New Forest sctgerhis is confirmed by Perret and Geyser [2008]
who did research about the financial situationro&holder farmers in relation to the financial &os
of irrigation services. They concluded that in Deyglale and New Forest only successful intensified
dry maize farmers maybe in a position to cover finkncial costs of irrigation. But such farmersg ar
only minority type in the schemes.

6.3.7 Organizational activities

Since there is hardly any communication, decisioaking, resource mobilization and conflict
management in the irrigation schemes (each irngatanages his irrigation activities independent
from other irrigators) the research is not focussadthe organizational activities. The institutions
mainly involved in day-to-day organizational adie$ are the irrigation management committees. The
irrigation management committees, however, lackusses and leadership skills to become a strong
institution. The organization of the schemes aggatterised by a high level of ad hoc behaviour.

Decision making

The only decision making activity in the irrigati@themes is irrigation scheduling. An irrigation
schedule per secondary canal is drafted by thensemeanagement committee. The irrigation schedule
is drawn in close cooperation between the schemensttee and the dam committee. Along the
secondary canals farmers are organized in dam cibeasi in which they divide the water amongst
themselves. However, as described above, | foundvitence for irrigation scheduling in the field.
According to Uphoff [1986: in Mollinga, 1997] plaimgy is one major form of decision-making. |
found no evidence for any planning making procesggt the above described irrigation scheduling.

8 From interviews irrigation management committees.
8. From interview secretary of New Forest irrigattmanagement committee, 9 March 2009, New Forest.
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Resource mobilization

The irrigators pay an irrigation fee to the irrigat management committee. The management
committee uses this money to buy materials to raairthe infrastructure. There is a lot of confusion
about the annual irrigation fee. Some farmers payannual irrigation fee of R100 per plot to theddi
office of DoOA. However, several farmers mentionkdttthey do not pay an irrigation fee (anymore);
“we do not own the scheme, it is owned by the gowent so they should payOther farmers,
however, pay an annual irrigation fee of R100 pet {o the irrigation management committee. In case
of small maintenance or canal cleaning activifiise irrigation committees mobilizes the irrigattos
collectively solve a common problem.

Communication

There is little communication among the irrigatarsl the committees. If there is any communication,
it is mainly around the irrigation management cottees and irregularly between DoA and the
committees. The communication between the irrigatiommittees and DoA is about once a month by
phone in New Forest, in Dingleydale the managerentmittee meets a DoA representative weekly.
According to Uphoff [1986: in Mollinga, 1997] a mose of the communication activity is
coordination. Due to a lack of resources and sttilscommittees are not performing this duty.

Conflict management

Most irrigators work independent of each otherebgrcausing conflicts with downstream water users.
However, there are no formal structures to solhesehconflicts. Dingleydale irrigators who do not
follow the irrigation schedule are not punishedeyttwill only be verbally disciplined at the next
meeting. In New Forest, however, there are sametior those who do not follow the schedule, these
farmers lose their irrigation turn to other farméew Forest). Small conflicts are dealt with ire th
dam committees, if they cannot solve the problesy tonsult the management committee.

6.3.8 Rehabilitation

As describe elsewhere in the report the conditibthe irrigation infrastructure is dilapidated. The
main reason for the dilapidated state of the imfuasure is the lack of maintenance. As mentiomngd b
several authors [i.e. ARC-LNR, 1999: Perret & Geys908] the irrigation schemes in the Sand
catchment are comparable with similar schemesarcduntry. ARC-LNR concluded in a 1999 report
that there are in the order of 250 schemes in thentcy requiring rehabilitation, 167 have been
identified in the Northern Provin€ Limpopo DoA planned to spend R1.08 billion betw@806 and
2010 in rehabilitation of smallholder schemes [Beni & Manona, 2006: in Perret & Geyser, 2008].
This section describes, in a chronological ordbe steveral plans to rehabilitate the irrigation
infrastructure at Dingleydale and New Forest irtijaschemes.

ARC-LNR, 1999

As part of the Save the Sand programme ARC-LNR evtplan for the rehabilitation of the
infrastructure of Dingleydale and New Forest schemibe aim of this study was to make
recommendations on how the irrigation scheme camebabilitated and managed so that it can
contribute to the well-being of the community osustainable basis while conforming to the confines
of anticipated water allocations [ARC-LNR, 1999heT report suggested upgrading of the irrigation
type to a drip irrigation system, which will savdoa of water. Another, less expensive, option was
rehabilitate the existing infrastructure; clearofgvegetation at least 1 metre on each side ofrthm
canal, repair of storm drain, removal of sedimeoirf the canals, reparation of outlet valves on majo
dams, and measuring structures, etc [ARC-LNR, 198&r finishing the report nobody took it
forward and the report was shelved.

8 The irrigation infrastructure is cleaned once ary@lay)
8 ARC 1999: Dingleydale action plan.
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EVN Consultancy, 2006

According to the Inkomati Internal Strategic Perdpve the Limpopo Province is implementing a
programme to revitalise irrigation schemes. Thetargslan is for 117 schemes, among these are the
Dingleydale and New Forest schemes [DWAF, 2004ahpbpo Province budgeted approximately
R30 million for the refurbishment of the irrigatianfrastructure. EVN Consultants was appointed to
supervise the project [Swart, 2008a]. EVN did aveyr made several drawings and wrote a
rehabilitation report. But before the project wasmpleted Bushbuckridge was transferred from
Limpopo to Mpumalanga Province. It is unclear whappened with the allocated R 30 million. EVN
handed all their documentation over to Mpumalang&.CHowever, these reports are nowhere to be
found in the Department. | spoke to several seDmA officials who should know where to find the
documentation but nobody knew where to find it.STHs a bit strange especially because the DoA
district head moved from Limpopo to Mpumalanga &l.Wwe was responsible for the project under
Limpopo and is still responsible under Mpumalangavince. | phoned EVN to ask for a copy of the
documents. One of the directors told me that theyeall the documents to Mpumalanga DoA and
that they are not allowed to give me a copy becthesewnership belongs to DoA.

New Forest Irrigation Management Committee, 2007

The New Forest irrigation management committee eveobusiness plan for the rehabilitation of the

scheme. They submitted their proposal was to Mpanga DoA. Until May 2009 the management

committee did not receive any response on the gadpblowever, the management committee also did
not make any effort to follow up.

MABEDI, 2009

As described in sectio®.8 the MABEDI project is implemented by several®& While working on
several aspects of the project in the area, itrhecelear that the irrigation infrastructure must be
rehabilitated in order to improve the livelihood thle small scale farmers. The farmers asked the
MABEDI staff to write a proposal for the rehabititan of the irrigation infrastructure. The agriaurl

part of the MABEDI project is coordinated by two RG; Teba development and Lima. Teba
development wrote a proposal for the refurbishnanthe irrigation infrastructure. For a detailed
description of the refurbishment proposal see arféebhe rehabilitation is based on a “farmer driven
implementation approach”. The farmers will work e rehabilitation of their own section of the
canal(s). This helps to create ownership and thrdhig the farmers will understand how to maintain
the canals. Through the rehabilitation of their owamal sections they will become more aware that
they are responsible for maintenance. And they kalle the skills to maintain the infrastructure. In
conclusion; the refurbishment of the canals wildo@e is such a way that the farmers and community
will be skilled in the work allowing them to suceédly maintain and manage the canals in the future
and take full ownership and responsibility for theiggest asset and opportunity [Teba development,
2009].

Teba development wrote a realistic proposal, they ndt promise an ideal scheme after the
refurbishment. For example, they recognize thateotle infrastructure is rehabilitated and the
management committee is empowered, long term govanhsupport will still be required.

In April 2009 the proposal was discussed in the Malanga Coordinating Committee on Agricultural

Water (MCCAW). The ICMA asked Teba developmentdd the adjustments of the abstraction weirs
in the proposal to make them compliant with the i@peg Rules. After the MCCAW meeting one of

the DoA directors wrote to the Head of Departmetdtter to ask permission to apply for funding at
National Do&*. DoA did not have any funds allocated in their 20udget for rehabilitatidn

8 From interview senior DoA official, 15 April 2008lelspruit.
8 From interview senior DoA official, 20 March 2009elspruit.
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However, this is in contradiction with DWAF [20(Q7&ccording to which both schemes had millions
of Rand allocated to refurbishment of the infrastince.

Discussion on rehabilitation

Almost all the interviewed stakeholders argued ttie inefficient irrigation schemes must be
rehabilitated to increase downstream river flovtha river. This section will examine the validity o
this argument and the assumptions behind the remgsorhe question is:Will the river flow increase
by rehabilitating the infrastructure”?

It is argued that by fixing the canals, more wat#érreach Orinoco dam during the summer months so
that adequate water is available for the irrigattwhemes during periods of low flow, the winter

month&®. The assumption behind this reasoning is thatusecaf the stored water, less water will be

abstracted at the rivers. But since the irrigatdystract at maximum canal capacity it is improbable
that less water will be abstracted during periddsw flow.

Another argument for rehabilitating the canal$ & tdue to the poorly maintained canal system aflot
water is wasted causing water stress for the doearst water users. A senior ecologist in the
catchment agreed with this argumefthe canals need to be repaired so that the efficyeof the
canals can be improved to make more water availabtee agricultural schemes in order to allow the
flow back into the riverd”. The assumption behind this reasoning is that Huadiag the losses less
water will be abstracted at the abstraction wdBigt, as mentioned above, the irrigators abstract at
maximum canal capacity, therefore it is improbdbbg less water will be abstracted.

Thus, it is questionable whether the Reserve wlhiet after the canal infrastructure is rehabdiat
However the rehabilitation of the canal infrastunetcan acts as bait for implementing the Operating
Rules (OR). It will be easier to implement the ORdombining it with canal rehabilitation. This is
confirmed by several interviewed key stakeholder® vargue that the OR cannot be implemented
before the repairs of the canal are completed.dmphting the OR before repairing the canals would
only increase tensions in the community and maylra@s farmers attempting to manipulate the system
by means of sand bags or damaging the diversiors\vaeid canals to get access to the water [Swart,
2008a].

Many more factors (e.g. stakeholder participatam)yusted abstraction weirs, controlled afforestatio
and monitoring) than simply infrastructural rehahtlon need to be in place before more water is
available for the Ecological Reserve (see annexX @)nake more water available a more holistic view
of the catchment is required. For example, it ishi&ely that once the schemes are rehabilitatet a
the OR are in place, the downstream domestic wasters will abstract the additional wéfeiThis is
confirmed by Lankford [2004: 5] who did researchtie Ruaha River catchment in Tanzania where
several indigenous small scale irrigation schemesewimproved with among others improved
offtakes. Based on his research in Tanzania hesarthathe improvement of traditional smallholder
irrigation does not necessarily result in improve@ter performance, greater equity and reduced
conflicts. The usual outcomes of such projects gae in water for the system being upgraded,
especially if located upstream, accompanied by &sbty to share water at the river basin scale.
Because of the lack of integrated planning (seé®eé6.6) this is expected to happen in the Sand
catchment as well. Besides this it is not easytedee how water released from improved irrigation
productivity will be shared between different goalsrrigation expansion or of meeting other se'stor

8 From minutes of meeting of Sand River irrigatiamhemes/ canals meeting between DWAF, DoA Limpopd an
ARC, 14 June 2004.

8" From interview ecologist SabieSand Game Reserve.

8 The domestic pump operators abstract as much wat@ossible, depending on the water availability pump
capacity.
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needs [Lankford, 2005]. Lankford’s statement isd/aly improved irrigation abstraction (implemented
OR) as well. An irrigation rehabilitation projeddaild not focus on fixing the infrastructure only.
During the project one should also build on impubievels of manageabilit

In conclusion, rehabilitation of the canal infrastiure is highly necessary but will not lead to enor
water in the River. This is in accordance with Limn& [2004], who argues that irrigation intakesyma
be a far more critical factor in reducing downstneaater availability than the commonly held view
that low irrigation efficiency is to blame.

6.3.9 Remarks on the irrigation sector

As presented above the extensive description ofirfigation sector is divided into three main
categories according to the Uphoff matrix. Howe¥ar.an understanding of the irrigation sectorhia t
Sand catchment one needs to look at another vergriant factor as well; ownership.

Ownership

Above the maintenance activities at the irrigatispstems are described. Closely related to
maintenance is the notion of ownership. Becaus¢heflack of ownership the irrigators do not
maintain the infrastructure resulting in the cutreilapidated irrigation infrastructut® This is in
accordance with Coward’s [1983: in Coward, 1986ekation, who argued that ownership and
responsibility for irrigation works invariably caiite. The irrigators in the Sand (except Champ#yne
do not have a sense of ownership of the schemdiciE>qwnership of the scheme is fundamental to
improve responsibility towards the scheme [Cowaaf)6].

There is a lot of confusion about the ownershiphef schemes. This is partly caused by the different
definitions used to define ownership. For examtie, ownership of the infrastructure belongs to the
government, since the scheme is not handed ové&r twever, several farmers stated that they have
the right to use the water from the scheme, heheg,are the owners of the scheme. This is confirme

by a number of government officials as well.

Mpumalanga DoA has plans to transfer the ownershithe irrigation infrastructure to the farming
community. However, the farmers should be trairechanage the scheme first and the schemes will
always be supported by the governm@r®lans to transfer ownership are not new. Thesplaere
already mentioned in the 1988's Agricultural policy South Africa which describes the future
situations of the irrigation schemes in the NomhPBrovince;*The schemes must be totally owned,
managed and maintained by the participant farmd¢BOA, 1998].

The land in the irrigation schemes is under theraamal ownership of the tribal authority. Individual
plots are utilised under Permission to Occupy (Ri®angement with the traditional authority. The
land is controlled by the relevant chiefs, undeogeéntribal authority the land falls. Thereforestland
theoretically belongs to the chief who has ultimatgthority over the allocation of that land.
Households have been allocated pieces of landafonifhg, and are issued with a PtO certificate. A
PtO gives exclusive individual lifetime usufructyarghts to the land but does not allow it to b&lso
mortgaged, leased or subdivided [Perret, 2002l@. HFRO are handed down to family members of the
household. The head of the family is usually a naaid inheritance is traditionally through sons
[ARC-LNR, 1999]. It should be noted that the PTQtifieates remain the main visible claim to land,

8 personal communication B. Lankford.

% Another main reason for the dilapidated infrasuite is the government withdrawal from the schenibs,
government used to maintain the infrastructure

91 Champagne farm is owned by a Community Properspgistion.

92 Erom interview senior DoA officials.

% From interview senior DoA official, 20 March 2009elspruit.
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even though, they have been obsolete since 19%iltmat Abolition of Racially-based Land Measures
Act [Perret, 2002b].

The ownership situation of Champagne is differemnfthe situation at Dingleydale and New Forest.
Champagne farm is owned by “Champagne Communitpd?tp Association” which is officially
registered on March 24 2005 in terms of the Commuraperty Association Act 1994. The
Community Property Association (CPA) representsdla@mant community; the people who used to
live on the farm before they were forced to move.

Remarks

The irrigation schemes are a very important econastriucture in the Bushbuckridge region. The

schemes provide food to the community and req@nesloyment (permanent + seasonal) [ARC-LNR,

1999: Perret & Geyser, 2008]. As described in ard@@tthe main purpose for building these systems
was to provide employment for the local populatiBollard et al, 1998]. The schemes were neither

financially viable nor self-sustained since capaaloperation costs were never covered by operation
outputs and profit. Instead, under-pricing and gorneent subsidization of water infrastructure and

services, and management by parastatal agenciesageth dependency and ignorance [Perret &
Geyser, 2008: 2]. The irrigators were caught in ebvef dependence in these heavily subsidized
schemes. Government assistance was very often ezpuoductive and cultivated a sense of

dependence and recurring request for aid [lrrigattonance Commission, 1948]. Thus, today’'s

government faces the challenges of rationalizing-viable schemes, designed less for their named
purpose (agriculture) than for the crises of arr-éegeoning population [Pollart al, 2008b].

Before the first democratic elections the irrigatischemes were operated by (homeland) state
agencies. After the change in political regime dhligation changed drastically. This is in accor@anc
with Mollinga & Bolding [2004] who argue that a cige in the political regime of a country, like
shifting from authoritarian forms of governance democratic elected government, often entalil
changes in the configuration of state agenciestlei relationship with the populace at large. &tat
agencies were abolished and government supportaimasst entirely withdrawn from the schemes.
The withdrawal of government support has led todéeline of the irrigation infrastructure. Aftereth
abolishment of the state agencies, the irrigatreses were supposed to be managed by the local
farmers, who do not know how to manage a larggation scheme. However, the old maintenance
practices are not replaced by new practices.

A DoA review of small scale farmer irrigation profe found several common aspects, which are also

applicable to the schemes in the Sand catchmehdpidiated infrastructure, ineffective water

management, low production levels, little knowledge crop production or irrigation, ineffective

extensiort’, lack of market$ and credit, and expensive and ineffective mechtiois [DOA, 1998].

Besides this enumeration several other characdtsrist these schemes that are common to other small

scale irrigation schemes can be mentioned [Metrkd, 2000]:

- A diversity of practices and performance amongation farmers, generally little productive and
subsistence-oriented,;

- A simple conception of infrastructures (dam arahals, operating under gravity), deteriorating
infrastructure, water allocation and water avallgbproblems, especially in winter;

- A large majority of non-farming plot occupiers.

At present only about half of the farmers are ofiggaat any level, on reduced areas [DWAF, 2007b].
Several reasons can be mentioned for the non atitiiv of numerous plots. The main reasons are

% None of the interviewed farmers received any trajrirom the extension officers in the last few igea
% Farmers lack access to markets to sell their caopisto buy inputs.

75



Chapter 6: Water distribution — actual practices

sickness, old age, no desire to farm, and no fiadmesources to maintain the farm [ARC-LNR,
1999]. During my field visits several farmers tolet that the main reason for the plots being faiw
the high price of manure and fertilizers (and tesser extent water availability). Since the goweent
withdraw its grants and other support most farnoansnot afford to buy these farm inputs. Another
minor reason is that the soil needs to rest foesmonth¥,

Most of the interviewed farmers raised issues ofmediate concern to them such as the lack of
fertilizer, manure, or water. This is in accordatw®Vester [2008], according to who poor peoplsegai
issues of immediate concern.

In an unpublished action plan written in the 199&RC-LNR concludes that virtually all the
smallholder schemes must be regarded as failuresniain reasons are: top-down approaches, almost
unmanageable water distribution systems, lackrigfation expertise and ineffective service and tnpu
provisioning [ARC-LNR, unknown]. The same reportga@es that the rehabilitation of the
infrastructure and the transfer of ownership wiithigly result in another cycle of failure, povertyc
land degradation. Conditions for the success amgpetent management and production must be raised
to acceptable standards.

In conclusion, the above mentioned problems aredhelt of decades of central management, lack of
initiative or decision-making by the beneficiariésgk of input, credit and produce markets, lowdlan
productivity, infrastructure degradation, massivealan out-migration, unsuccessful financial
management, and weakened land-related institutiBaskeberg & Groenewald, 1994: Perret &
Geyser, 2008].

6.4 Domestic sector

The domestic water sector supplies the communitly nousehold water. The domestic situation in the
catchment is characterised by inequities, the watailability in some of the villages is relatively
good, in the rural areas, however, the situatiomugh worse. A research in the year 2000 estimated
that about 44% of the population had supplies weajovernment minimum levels of 25 I/p/d of
potable water from a standpipe within 200 m of eamhsehold [Pollard & Walker, 2000].

The current problems in the domestic water supptyas partly originated from the apartheid policies

As a result of the apartheid policies the neighbmurGazankulu and Lebowa homelands were
governed as two separate states. Together withdH®c planning of the homelands administration
this resulted in poor record keeping, inapproprstgtems and pipelines being diverted for kilongetre

to avoid crossing the territory of a different hdamel government [Pollarelt al, 1998].

The influence on previous practices on today’sastitucture can be summarized by a statement of
Butterworthet al. [2001: 4] who states that “historically, investment in rural water suppliessha
focused on extensive bulk water supply systemsingilsurface water resources (relying upon large
dams, treatment works and distribution networksit iB many cases, the planned reticulation systems
have never been completed”

Because of the insufficient capacity, insuffici@alverage, and non-functioning of large parts of the
water supply network, local people use other wsdeirces for household consumption. People nearby
the irrigation canals use these canals for domestigoses e.g. washing, bathing, and drinking. muri
several field visits these practices were noticeabioughout the schemes. Alternatively, people use
portable water from Bushbuckridge Municipality tkgcthat transport portable water to the villages.
These trucks obtain their water from taps in comahwystems in villages, from the irrigation canal

% According to several farmers the soil needs tofiesseveral months after being cultivated fooamle of years.
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(see Picturés.17) or from boreholes (see Pictd8). There are also several private vendorsen th
catchment who sell water [Pollard & Walker, 2000].

Picture 6.17: Water abstraction from Picture 6.18 Water abstraction from
irrigation canal borehole
Source: authoi200¢ Source: author, 2009

Water services

The Water Service Act [1997] states that the locahicipalities are responsible for drinking water.
the WSA these municipalities are called Water $ewiAuthority (WSAU), they are defined as “any
municipality including a district or rural couna@bk defined in the Local Government Transition Act,
1993, responsible for ensuring access to watencgs'v[WSA, 1997: chapter 1]. The duty of the
WSAU to all the consumers/potential customers snaitea of jurisdiction is to progressively ensure
efficient, affordable and sustainable access temservices [Pejast al, 2007]. Every WSAU must
have a water service development plan. This plastridees the existing water service, the future
provision of water service, an implementation pamgme, a timeframe etc [Pollaed al, 1998]. The
WSAU is also responsible for the collection anctmeent of sewerage, waste water and effluent. The
WSUA in the Sand Catchment is the Ehlanzeni DistMunicipality. The Ehlanzeni District
Municipality consists of the Bushbuckridge and Mli@ia local municipalities, and the district
management area of the Kruger National Park. Wsgnrrice can only be obtained through a WSUA
and it contracted Water Service Provider (WSP). Dtk water service provider for the Sand
catchment is Bushbuckbridge Water. It is their duatydevelop, operate and maintain the bulk water
supply infrastructure [Pollarelt al, 1998].

In conclusion, the WSAU (Ehlanzeni District Munialfty) is responsible for the water service in its
district. The WSAU contracts a Water Service Previ(Bushbuckbridge Water) who is responsible
for physical providing water supply and sanitatsenvices.

Community water supply was the responsibility oé tformer Gazankulu and Lebowa homeland
governments. After the abolishing of apartheid, DR\idecame responsible for the water supply during
the 1990’s. DWAF would be responsible for watermypuntil competent local authorities exist to
perform these functions [DWAF, 1994]. Since theabkshment of Bushbuckridge Water in 1997,
DWAF has shared responsibility for water provisianthe Bushbuckridge area. Naturally, this has
caused maintenance and planning difficulties [KI@?2]. Since the water service infrastructure is no
owned by the Ehlanzeni District Municipality but BYWAF, water service delivery is a big challenge
to the WSAU. The water service infrastructure ia thrmer homelands is a bad shape, it functions
inefficient or it is not present at al. The facathhere are several separate systems in placé \ahec
not linked, make it even more complicated.
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Another challenge for Bushbuckridge Water is tia tonsumers are not used to pay for water
services, which they used to receive for free. &itle Water Board's income is depending on the
payment of the WSUA, which depends on the paymetiteoconsumers to the WSUA there are severe
financial problems at the Water Board. For examgiee to the financial constraints it is difficudt t
operate the water treatment plants; expensive aadsnare required to purify domestic water because
of the financial problems there is sometimes no eyaio buy chemicals and without chemicals the
plant will be closed down. Two weeks before my tvis the Edinburgh A/B plant, this plant was
temporary closed and there was no purified water Thulamahashe. A few weeks later the
municipality bought chemicals and the plant wapesed.

Water use

Since the water supply system in rural areas idoseloperational the main water source for the
inhabitants of the villages was borehole water [ARDA 2008b]. People have to walk long distances
to collect domestic water from rivers or commuragls. Several villages are not connected to a bulk
supply scheme at all, in addition most of the gowater pumps do not have sufficient capacity [Smits
et al, 2004]. Only in the area around Acornhoek and @&sfoek groundwater is fully exploited
[Pollardet al, 1998].

Abstraction infrastructure

This section describes the water abstraction coemooif
the domestic sector. The focus of this researclons
surface water, therefore the groundwater abstractio
points are not taken into account. To focus evethéu
this research deals with surface water abstraetiwhnot
with domestic water supply (pipes, communal tap} et
the villages. For the main characteristics of die t
domestic abstraction infrastructure in the catchnsae
Table 6.4, for a more extensive description of these
abstraction points see annex C.

The domestic infrastructure in the catchment is

characterized by large and complex bulk supply odta:

The chaotic layout of the infrastructure reflectse t pictyre 6.19: Missing transformer at
political and developmental history of the catchine groundwater pump

[Pollard et al, 2002]. Most of the water treatment plan Source: author, 2009

are build in the 1990s by DWAF. Only one plant I t

catchment is not build by DWAF Thulamahashe. THanpis build by Department of Works, the
reason being that the former Gazankulu homelandagexh water within the Department of Public
Works in Thulamahashe.[Pollaet al, 1998]

Most of these domestic schemes function erraticdlbt all, due to poor maintenance and widespread
unregistered connections. Domestic infrastructuriimv the Sand is generally poorly maintained,
frequently broken and often parts are stolen [Moyiat al, 2004]. See Picturé.19 for a picture of a
missing transformer at a groundwater pump near Zogk Another example is Zoeknog Water
Treatment Works: due to a broken check valve it matspossible to take water quality samples for a
couple of months in 2009.

It is argued by Smitst al [2004], who did extensive water resource researche Sand catchment,
that the communities that could not meet their dedsaare limited by the available infrastructuret, no
by the available water resources. Therefore, thtlelbecks in domestic water supply are caused
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primarily by infrastructure. The management (operatand maintenance) of already existing
infrastructure is the root of the current domestater supply problems

Therefore, it is questionable whether the tranBf@m Inyaka dam will improve the situation in the
rural communities. Before the purified Inyaka watan be pumped to the rural villages additional
investment in conveyance infrastructure is requiMdreover infrastructure to convey water to the
communities must be put in place.

The above mentioned problems are also valid foumplovater pumps. Most of the communities do
have one or more boreholes installed. However,ractwe many boreholes aren’t equipped with
pumps or those they have do not function [Smitd.e2004].

In the rivers nearby the abstraction points smalksvare constructed to raise the water level. Wate
pumped from these weirs into the water treatmeantp| with the exception of Shatale, Edinburgh and
Dingleydale. At Shatale water flows by gravity framsmall dam in the mountains through a pipe to
the treatment plant. The plant at Edinburgh A/B parmwater from the former Allendale irrigation
canal (see Pictur6.20). The water treatment plant at Dingleydal@os comparable with the other
plants and will therefore be describe separatdiyine

Near the Edinburg dam 2 water treatment works ailel Inext

to each other. Edinburg A is build by the then Gdmdu

homeland administration to supply Tintswalo hogdpita

Acornhoek. Because of its limited capacity and ititeasing

demand in the surrounding villages a second laptgart was

build; Edinburgh B. Both water treatment works &veated

along the former Allendale irrigation canal. Throudis canal

water was transferred from the Edinburgh dam teewdhle

Citrus farm. Recently this citrus farm is closed. @ result the

canal is now only used by the water treatment pknd a

couple of small farmers upstream of the treatméaritpThese Picture 6.20: Domestic abstraction

farmers use siphons to water their plots. from Allendale canal
Source: author, 2009

The Dingleydale water treatment work is locatedt tex

the Dingleydale canal. The purification plant absts

its water from the irrigation canal (see Pict@1).

The small and simple plant used to serve the comramun

taps in two villages, the nearby Dingleydale vidaand

the further Stlari. Nevertheless, due to the venjtéd

capacity the plant currently supplies Dingleydallage

only. If the purified water is divided between ttveo

villages, they each have only 2 hours of waterdzsy.

From Friday until Sunday, the water in the irrigati

canal is used by the upstream Champagne Citrus farm

Therefore, the rest or the irrigation car_1a| is gm_pﬁd Picture 6.21 Dingleydale water treatmen

the plant cannot abstract water. To fill the irtiga plant

canal up to the Dingleydale plant takes an additiog  ce: author, 2009

two days, therefore the plant is only operated from

Wednesday to Friday. The capacity of the smallrabg8on pump is 13 I/s. However, due to the

dirtiness of the water and the simple treatmentke/dhe capacity of the plant is very limited.

Therefore, the volume of treated water dependsipgrand varies between 43 and 100day. The

average of the two weeks before my visit in May ®asri/day, which equals 0.01 Mita.
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Table 6.4: Main characteristics of domestic abstraction pints

Zoeknog Shatale Dwarsloop Sand River | Thulamahashg Dingleydale| Champagng Edinburgh A/B
Location Zoeknog uphill of Shatale Dwarsloop | East of Edinburgh ~ West of within DD | Champagng  Downstream
and London Village dam Thulamahashe scheme dam Edinburgh dam
Position related tg Upstream of outside reach Downstream of | Downstream of within DD | Same site a$ Along
irrigation NF weir of schemes| DD weir and C NF weir scheme C weir Edinburgh
abstraction pump canal
Water source Mutlumuvhii  Small dam at | Tributary of | Mwandlamuhari| Mutlumuvhi | Dingleydale| Klein Sand Edinburgh
river Narwhale river | Mutlumuvhi river river irrigation River canal
in the mountains river canal
Construction year 1999 - - 1994 1982 1998 2001 1992
- (B)
Operator BBR Water BBR Water BBR Water BBR Water BBR Water DWAF BBR Water BBR Water
(since) (April 2009) (2003) (2001) (2002) (2002)
Operation 2417 24/7 12/7 24]7 2417 12/3 24]7 24]7
hours/days
Capacity (I/s) 32 20 5.3 12 106 13 70 17 (A)
33 (B)
Capacity (Mnia) 1.01 0.62 0.17 0.38 3.33 0.01 2.21 0.53 (A)
1.05 (B)
Service area Zoeknog + Shatale + Songeni + Thulamahashe Dingleydale| Acornhoek | A: Edinburgh +
Mjambene London Mabomlo + + Rolle village Cottendale
Buffelshoek B: Welverde +
Lydlo
Connected to IBT no no yes no yes no no yes

Source: author, 2009

Legend:

DD; Dingleydale
NF: New Forest
C: Champagne
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Since all the domestic abstraction points in thielgaent were visited it can be concluded that the
operators have never experienced any water resiricthe operation of the plants is only restridbyd
the water availability in the river, not by any ioged restriction or agreement with other users, let
alone the Operating Rules. None of the operatosselvar heard about the Operating Rules. During
times of low river flow the operators run a smatember of pumps according to the water availabilit
in order to abstract as much water as possible.

As described in sectidh 2, the domestic water demand in the Sand catchmktve supplied through
the Bosbokrand Transfer Pipeline (BTP). Until presgAugust 2009) only three water treatment
works in the Sand catchment are connected to the, Bilamely; Edinburgh, Thulamahashe and
Dwarsloog”. It will take another 5-6 years until all the amt domestic river pumping stations are
connected to the transfer pipeline. The BTP willcbenected to the water supply networks currently
supplied by the river pump stations. Once the watgply networks are connected to the BTP the
pump stations will be decommissiofftdwhen required the pump station will be transfaine a
booster station. It is important to note that théseno communication between Bushbuckridge
Municipality and Bushbuckridge Water about this gass. Since December 2008 Thulamahashe
treatment works is connected to the BTP, but imstéadjusting the existing pump station to a beost
plant, a new booster plant is constructed by Buskitidge municipality, next to the current staffon

Since it still takes some time before all the damegsumping stations are replaced by the BTP, DWAF
decided in 2000 to maintain and upgrade the phlahere required to meet the present demand until
water would reach their service area from the layBkgional Water Works through the Bi%

6.5 Commercial forestry

Due to its position upstream in the Sand catchmfengstry is in a strong position. It occupies the
uppermost part of the catchment and its water copson is thus before any other user in the
catchment [Woodhouse, 1997]. Commercial forestryoften regarded as a threat for the water
availability in a catchment. But on the other haintas been claimed that forestry in South Africa
generates more employment per unit of water, andoaer cost, than irrigation [Muller &
Hollingsworth, 1991].

History

Afforestation started within the Sabie catchmentl806. About the same time forestry plantations
were also established in the Sand catchment. I2,18%& Department of Environmental Affairs
introduced a permit system whereby new afforestatiould only be carried out on application of the
department. The permit system was establisheddweept that more than 10% of the mean annual
runoff (of the 1972 development conditions) woukldonsumed by plantations [Pollatial, 1998].
Homeland must also apply for permits. The plantetion the Sand catchment fell under the
administration of the former homeland of Lebowae Tieed to provide labour to the inhabitants of the
Lebowa homeland combined with the desire to devsiaiegic reserves resulted in the planting of the
plantations [Pollarekt al, 2008b]. Since the purpose of planting the treas w provide labour rather
than to make profit, it is not surprising that thegre running at a loss. For example: during the
1997/98financial year the income from the plantatiavas R3.5 million and expenditure was R15
million [Pollard et al, 1998]. The plantations are situated on three $a@mverwacht, Welgevonden
and Hebron. These farms lay in the western portibthe catchment above the 1100 mm rainfall

°” Own observation and personal communication Buskrige Water production manager, 18 August 2009.

% personal communication senior ICMA official 16yJ2D09.

% See footnote 97.

190 sypporting documentation of meeting of the Busktidge area inter departmental water & sanitatitanping
forum to be held at the conference room, officthefpremier, Thulamahashe on 13 September 2000.
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isohyet. Additional there are small areas of exptanted forests scattered throughout the catchment
[Pollard et al, 1998]. The planted trees were mainly pine (95%g &ucalypt (5%) [Pike, 1999].
According to the NWA trees planted for commerciatgmses prior to 1972 are considered as legal
afforestation and are classified under existing flbwvater use. The Lowveld plantation were
established prior to 1972 [DWAF, 2009b]. The Lova/€llantations are state forest land and managed
by DWAF [DWAF, 2009b].

The Save the Sand report was very critical abazdllforest management [Pollaed al, 1998]. The
DWAF Director Commercial Forestry however indicaiada policy document that the area planted
under commercial species can be classified as @kt dnd highest productive areas for commercial
forestry. In some instances, the annual increngeat the highest in the Mpumalanga Province and in
the country [Reineke, 2002].

Streamflow reduction

Although forestry does not abstract water direotrfrthe river, trees consume soil water or shallow
groundwater and hence lead to stream flow redu@otess water is available for run-off. The NWA
deals with streamflow reduction in section 36. TN&/A allows the Minister, after public
consultation, to regulate land-based activities ebhreduce stream flow, by declaring such activities
to be stream flow reduction activities. The Ministaay..... declare any activity (including the
cultivation of any particular crop or other vegatat) to be a stream flow reduction activity if that
activity is likely to reduce the availability of vem in a watercourse to the Reserve, to meet
international obligations, or to other water usemggnificantly” [NWA, 1998: section 36]
Afforestation for commercial purposes is the ontyiaty that is specifically mentioned as being a
stream flow reduction activity in the NWA.

Several sources give a different streamflow reduacfior afforestation. For example, Pollard and
Walker [2000] argued that afforestation reduced rttean annual runoff in the catchment by 10 to
20%. Other sources, however, calculate the stremamfeduction based on the yield reduction. For
example: DWAF states in its Inkomati Internal Stgat Perspective that the stream flow reduction is
3.1 MnT per year [DWAF, 2004a]. A research about the &tfEav reduction in the Sand catchment
by commercial afforestation showed that the impat&fforestation were relatively insignificant mea
the only gauging station downstream in the catchinidre study proved that alien species might have
a great impact on the streamflow on a local sdaléthese impacts are ‘dampened’ or attenuated by
the relatively small areas of commercial foresity6Q0ha of forestry compared to the catchment area
of 107 190ha) and the contributions to the totadasnhflow of the downstream sub-catchments where
commercial plantations are absent [Pike, 1999: 8].

Removal of plantations

Besides the stream flow reduction by forestry tls®rpmanagement of the homeland authorities
resulted in the afforestation of highly sensitiveas to serve the contracts of two sawmill opesator
The afforestation of sensitive areas resultedrigelamounts of sediments were introduced to thes riv
due to poor management of roads and the clearirsgie®p slopes [Pollart al, 2008b].

The aim of the above mentioned Save the Sand Rejasrthe rehabilitation of the ecological integrity
of the catchment area in terms of biodiversity aader resources. The report recommended to clear at
least (1250ha) 25% of the planted area [Polidrdl, 1998]. These trees were planted on steep slopes,
and in riparian and wetland areas. The governmemtructuring programme for state forests,
however, responded by exiting all the commercianftions. The main reason for the forestry
removal was the stream flow reduction, other carsitions were the steep slopes of the area
(resulting in high sedimentation losses), the lHgmmer rainfall, and the ecology of the area [DWAF,
2009c]. Based on this Cabinet Memo 19 of 2001 dquesti the environmental and commercial
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sustainability of 11 000 ha plantation forests e tMpumalanga Lowveld, and approved of their
removal [DWAF, 2009b]. The removal of the plantasowas part of the catchment management
programme called “Save the Sand”. Both governmedtthe Sabi Sand Wildtuin invested millions in
the removal of the plantations [Swart, 2008a].

The Cabinet decided to incorporate the former

plantation into the Blyde Nature Reserve, which

should be managed by the Mpumalanga Park Board.

This would result in the proclamation of a new oadil

park, namely The Blyde River Canyon National Park

[Swart, 2008a]. The intention of transferring tbhenfial

plantation to a National Park was for conservation

purposes [DWAF, 2004a]. It was intended to develop

conservation and ecotourism opportunities in

collaboration with the surrounding communities

[Swart, 2008a]. The two long-term timber supply

contracts of York Lumber and Geldenhuys Sawmills

had tq be cancelled and the comrr_lercial fc’reshl.:"icture 6.22: Former forestry plantations
plantations had to be clear-felled within a 5-ye Source: author, 2009

period [Swart, 2008a]. Following governments

decision to exit all the forestry in the catchmBWAF Forestry section made a falling plan for each
year up to 2007 and the plantations were clearexuigin the Working for Water (WfW) programme
(see Pictur®.22). The aim of the programme is to involve lomainmunities in the destruction of vast
areas of invasive alien species across the cowrd/jn doing so improving the water supply forfbot
rural and urban areas [Pike, 1999: 341]. The Whgpm was started in 1996 in response to the
recognition that alien invasive plants were usimgestimated 7% of the country's mean annual
runoff'®. Invasive alien species are regarded as the sibiggest threat to South Africa’s
biodiversity®® Since the beginning of the programme one millieotares of invasive alien plants are
cleared. The program also aims to reseed cleaess avith indigenous species soon after clearance
[Pike, 1999]. However, no rehabilitation has taldsce in the Sand catchment. Several interviewed
stakeholders mentioned that there has been no m@eeg in the cleared area. This has resulted in
large tracts of land that are overgrown by unwasisgties [DWAF, 2009b]. Mpumalanga Park Board
was supposed to appoint a habitat rehabilitationagar in this area, however this never materialized
[Swart, 2008a].

Besides the lack of rehabilitation of the clearszhas the loss of jobs in the forestry sector. &8v5
DWAF employees were expected to be absorbed imethabilitation program and the proposed park
structure. But the loss of an additional 780 dijebs and 4260 in the supporting industries cowt n
be accommodated [DWAF, 2009b]. The loss of emplowmand local economic potential further
widened the poverty gap within the area [Reinek®22. The local communities therefore requested
DWAF to retain at least some of the plantations saadmills, in conjunction with the establishment of
the national park [DWAF, 2009b]. The skills reqairr tourism in the conservation sector does not
match with the skills required in the forestry sectForestry is a labour intensive activity, which
requires a large number of unskilled employeess. diifficult for these unskilled labourers to fimgéw
jobs elsewhere. Unfortunately, the area is alreellyracterised by high unemployment rates, the
unemployment rate in this area was 52% while th@mnal average was 25-30% [DWAF, 2009c].
Therefore, additional jobs are desperately needed.

101 National State of the Environment Repartvw.environment.gov.za/soer/nsoer/Issues/waterdresp htm

192\working for Water; www.dwaf.gov.za/wfw/default.asp
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Because of the loss of jobs the neighbouring coniiegrare lobbying for the timber plantations to be
replanted [Swart, 2008a]. By clearing the forekt®ugh the Working for Water programme limited
temporarily jobs were offered. After the WfW progmae new jobs should be created in the newly
established National Park. However, Mpumalanga iSourand Parks Agency did not fulfil their
mandate of establishing the National Park [Pollatdal, 2009a: Swart, 2008b]. No new jobs
opportunities became available. One of the reafmmthe National Park not being established might
be that the Premier of Mpumalanga did not signapeement for the management of the area due to
problems relating to the budget allocation to tbevield plantations [DWAF, 2009c].

Plans to replant again

Based on the above described challenges DWAF redethe decision by the Cabinet to exit
commercial forestry. The aim of the review studgswio determine the feasibility of reinstating the
forestry plantations in the upper catchment basedaorequest by land claimants of the local
community to retain some of the plantations [DWA®09c]. The review study is executed by a
consultant: Ulusha Projects. It should be notet BENZAF could not find the report on which it based
its decision to remove the forestry [Swart, 2008d]is created difficulties in reviewing the origina
decision.

The original motivation to remove the Lowveld pktdns was based mainly on environmental
considerations of streamflow reduction weighed theavier. The socio-economic and socio-
environmental impacts of this decision were notsodered at the time. The social impact studies
conducted were focussed on the impact on mainly B\V8#aff and the study therefore did not take a
holistic view of all options available to achievetobjectives of conservation, job retention ard jo
creation [DWAF, 2009b]. This is confirmed by the tihg Deputy Director of DWAF Forestry,
according to him the original decision to exit froiorestry was based on purely ecological and
hydrological information without a thorough invegttion into the social and economic impact [Swart,
2008a]. This contradicts the White Paper on Sushdén Forest Development according to which
overall planning must be people driven, set withinational framework and built from the local level
[DWAF, 1996].

Recently South Africa developed its millennium ajrdwth objectives. One of the focuses of these
objectives is the forestry sector. which is selédtr accelerated growth under the Accelerated and
Shared growth Initiative. Government realized th# sector cannot grow without securing and
growing the plantation resource [DWAF, 2009b]. Adxhal, because of the escalation in timber prices
arising from international and local timber shoggaghe demand for pine sawlogs is starting to ekcee
the sustainable cut, therefore the resource neesdgoand urgently [DWAF, 2009b]. Therefore there is
a need for renewable forestry resources to sustainomic growth and poverty relief expectations of
the 21-century. The review study favours the Lowvallntations because they are well positioned to
contribute to this demand [DWAF, 2009b].

In conclusion the original decision to exit the plantations is lemger supported by the changing
circumstances, e.g. economic and social prioriissvell as market trends, within environmental and
legal realities” [DWAF, 2009b]. Based on this, the review study msgd that certain compartments
(8,150 ha) of these former plantations should bplaated over a three year period as per planting
plan. It is argued that replanting the same areahfe second time will be easier and cheaper than
developing forest on virgin terrain. The reasombehat there are already roads, store rooms dadt ot
facilities available.

To minimise the effect of the proposed forestryngddéions on streamflow reduction it is suggested to
plant longer rotation softwood. Softwood uses oalyelatively small amount of water during the
critical winter months with low river flows [DWAR009b].
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The “Exit Review Study” has been submitted to trepty Director General: Forestry. Currently final
comments are being received, which will shape th®rmission through the ranks to the Cabinet. The
previous removal of the plantations was approvedheyCabinet and only Cabinet can change this
decision and approve replanting if this is the @mefd option®® It is the deputy director general’s
expectation that the economic benefit that forestng tourism can jointly give will positively
influence the decision to replant the area. Anche¥/the replanting will not be approved an alteivea

will be identified which will benefit the communityrhe exit review study recommends replanting
some compartments of the former plantations anth@atsame time developing a National Park
[DWAF, 2009b]. Therefore the coexistence of forgstnd the needs of ecosystems are challenges that
need to be addressed within the Bushbuckridge[Resaeke, 2002].

In conclusion: the Save the Sand Report [Polé&rdl, 1998] showed the impacts of afforestation as a
stream flow reduction on low flows. Government themmmitted to remove the plantations and
convert the land to conservation under the newigi#ished Blyde National Park. Although most of
the forestry has been removed almost no progresgident on the Park [Pollard et al., 2009a]. This,
together with the community asking to replant thexfer plantations, has meant that DWAF explored
the possibility of re-forestation. The exit revistudy recommends replanting some compartments of
the former plantations and at the same time deireagp National Park [DWAF, 2009b].

6.6 Planning

One of the main points from almost all the intewsewas the lack of integrated planning. This is
confirmed by Pollaret al [2009a] who did extensive research in the catetimfccording to her, the
lack of overall integrated planning is regarde@asajor problem by several stakeholders. Each water
use sector is managed and operated independemity eample: during the 1992 drought the whole
Klein Sand river flow was abstracted by Champagiteu€Farm. As a result of the threat of a court
action by the downstream game reserves water vieassesl, but failed to reach further than Songeni
were it was diverted to the off-stream EdinburgindaVeekset al, 1996]. Another example of the
lack of integrated planning is the failure to inoorate the OR into other planning documents and the
lack of knowledge about the OR and its implicatitmsthe different water users. This is confirmed b
Pollardet al [2009a].

Related to this is the lack of stakeholder involeamin the planning / decision process of water
resources in the catchment. This becomes cledeimon participatory approach followed for writing
the Catchment Management Strategies, see set8on

The only functioning water management committeehvtrisdiction in the Sand catchment is the
Mpumalanga Coordinating Committee on Agriculturabtédt (MCCAW). Through this committee
agricultural water matters are discussed betweerABPWWnd DoA. However, this committee lacks
decisiveness to reach common g84lsThere is not only a lack of planning in betweke different
water use sectors, but even within the sectorsexXample; there is no communication between the
Champagne pumping station and its water receiver, Acornhoek dai®. The pumping station
operates independent from the dam(level). At thengnog house as much water as possible is
abstracted.

As described in chaptet South Africa’s water resources are managed irf‘niggural” unit the
catchment by the Catchment Management Agency. riéwsinstitution is placed on top of a variety of

193 personal communication Deputy Director GenerateSmy, 11 June 2009.
194 Erom interview DoA director and ecologist.
195 From interview pumping station operator, 13 mag2Klein Sand Water Treatment Work.
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existing institutions with different jurisdictiondloundaries [Swatuk, 2005]. According to Pegdral
[2007] the mismatch between water management &ashment) and political boundaries (province,
municipalities) raises many potential issues. Aanegle is the participation of civil society, should
they participate in water related issues throughtipal structures, as outlined in the Municipal
Systems Act or through CMA'’s as outlined by the NWRelated to this is the mismatch in boundaries
with water resource management being undertakea catchment basis and water services on a
municipal basis (Pollard and du Toit 2005).

An often mentioned problem related to planninghes demarcation process of Bushbuckridge. Before
South Africa’s first democratic elections the hoamel administrations were dismantled and integrated
in the rest of the country. Bushbuckridge was aled to Limpopo province. The local people,
however, were in favour of joining Mpumalanga Pnoé, which is much wealthier and most of the
active farms on which people worked as well as mafsthe mines [Thornton, 2002]. Most
interviewees mentioned that they wanted to movépamalanga because Bushbuckridge is closer to
major centres in Mpumalanga (Nelspruit) than Narth€rovince (Pietersburg). The local people
showed their displeasure during several sometinwent protests, for example: protestors burnt down
the (Northern Province) government complex in 1§R@mutsindela & Simon, 1999]. After a long
process Bushbuckridge was moved from Limpopo to maganga in March 2006. According to
(mainly) government officials the uncertainty abdbé demarcation process delayed the planning
process for the area.

The Sand catchment is a stressed catchment. Weesity appears in the dry winter months. My
assumption was that social interaction would paldidy be visible in situations of medium scarcity,
and much less in situations of abundance or vevgrsescarcity, as discussed by Wade [1988: in
Mollinga, 2003]. Thus water availability of natunasource relates to cooperation of the user of the
resource. Wade [1988] argues that
when the resource is plenty there will
be no cooperation, there is plenty cf
water so there is no need fc
cooperation. But as the resourc
become scarce people will cooperat
However, cooperation reaches a poi
where it does not make sense beca
there is no resource at all (see Figure

6.3'%9).

Cooperation

Sand
catchment

For this research | define severe water
scarcity as more water being consumed Abundance
than renewably available. According to Absolute

this definition the Sand catchment is scarcity Resource availability

not in absolute water scarcity: due to >

the very limited storage capacity in thFigure 6.3 Graph relating value of cooperation to resourc
catchment the water users are not al availability

to abstract more water than the year Source: adapted from Uphddt al.[1990]

renewable, there is simply no storage

1% The figure is adapted from Uphaf al 1990. However, he seems to contradict his figutae text. He states that
in times of absolute water scarcity the dominantenof irrigation management becomes mostly ratipiie scarce
supply. Fixed amounts of water are apportionedlteligible parcels of land so as to spread thedpotive benefits of
the water most widely and fairly. Because of thataiction between the text and the figure the ensuitable
explanation of Wade, 1988 is used.
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capacity availabf@’ to store more water.

In the Sand catchment, however, there is almosboperation between the different stakeholders, nor
is there any participation in water allocation anadnagement. The reasons for the lack of cooperation
might be the lack of leadership, the struggleshefdmallholder farmers to get organized, the ldck o
any coordination institution (except the irrigationanagement committees). In addition, most
interviewed local stakeholders regard the ER asstevof water, for which they are not prepared to
reduce (or give up) their water use. Hence, thegatsee any need for cooperation to improve this.

Monitoring

For planning purposes monitoring water uses andemwat
availability is key. Therefore some remarks abownitoring
water uses in the sand catchment are given.

There is only one river flow gauging station in tBand

catchment; X3HO08 near Exeter. This gauging stasonsed

to monitor the flow at the nearby IFR Site 7. Theuging

station is constructed with a hydro flume and arlwmested

weir. The station is equipped with a data loggarpted to a

GSM system. DWAF phones the stations every dayef@xen

Sundays and public holidays) and updates the DW/A#b v Picture 6.23: Exeter gauging station
site'® with the hourly readings [DWAF, 2003b]. Source: www.dwaf.gov.za

Because of the lack of monitoring several problecwur:

- Difficulties to establish water management rikeg. the Operating Rules);

- Difficulties modelling water availability and watuse in the catchment;

- Risk of free riders since water use is not maeito

As is the case in most smallholder irrigation scagnthe Sand catchment is inadequately equipped
and designed to measure water flows and actuauogutsons [Perret, 2002b]. It is important for the
farmers at the schemes to register their actuadnwete. This will help them to enable future usbdo
properly managed®.

There is no functioning irrigation monitoring sttue in place. Along the main canals, near the
abstraction weirs, discharge measuring structuresaild, but no measurements are takemHence
there is no monitoring of the irrigation abstrantidctual water use at main canal and secondargl can
level are also unknown. At scheme level the irf@atmanagement committee should monitor the
water use in the schemé& At secondary canal level the dam committees shmonitor water use
along the secondary candfs During the several field visits | found no eviderfor this. None of the
interviewed farmers could mention when last did/tb@wv somebody monitoring water use.

Almost all the interviewed stakeholders argued ttieg water use in the irrigation schemes is
inefficient and that a lot of water is wasted. Bluie to the lack of monitoring it is difficult grodn

these statements based on actual water use figihisssis confirmed by Blankford [2005] who states
that irrigation productivity and efficiency can lmproved, but it is of concern that irrigation is

1971t should be noted that this research does naisfon groundwater availability/abstraction

198 \Website:_http://www.dwaf.gov.za/hydrology/cgi-Hiig/cgihis.exe/StationInfo?Station=X3H008
199 Erom DWAF presentation; “Inyaka Operating Rulex003.

19 From interviews water bailiffs, irrigation comneitis and government officials.

1 Erom interviews irrigation management committees.

12 Erom interviews dam committees.
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frequently labelled as ‘inefficient’ especially se detailed measurement using appropriate whole
system methodologies at the catchment level has $®gery rare.

6.7 Conclusion

It becomes clear from the above that managing wetethe stressed Sand catchment with its
competing users is a complex process. The wateagement in the catchment, in every water use
sector, is highly influenced by politics. As pretehin chapte®, the conceptual framework, water is a
politically contested resource. Above the everygdaljtics of water in the Sand catchment is desdribe
Water resource practices are shaped by local saktof power. Clear examples of this are the
(“powerful”) apartheid policies who shaped the Iscabe and practices of the catchment that we see
today. A more recent example is the unequal aces®mestic water in the catchment. The poor
people have less social power resulting in inadeqaacess to the water resources. The apartheid
policies have shaped the landscape and practicée afatchment that we see today. And despite the
new, international commended, policy frameworkwzer in the catchment is not managed according
to new water legislation.

The irrigation sector, being the main water usecharacterised by poor operation and maintenance o
its structures. It is proven to be difficult foretfiarmers to manage the schemes with their extensiv
infrastructure and large number of smallholder frsnThe current state of the irrigation schemes ca

be summarized by a statement from one of the ieees;”... the schemes are a management

disaster”.

According to DWAF and the ICMA surface water in B&nd catchment should be managed according
to the prescribed Operating Rules. However, intmadhe water is not managed according to these
rules; the Operating Rules are invisible in curneratctices. The next chapter describes the restilts
the current water management practices on the \&agelability.
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7 Water balance - water deficit

7.1 Introduction

This chapter gives an overview of the water balandbe Sand catchment. Following from the above
described actual water management practices bedtribe the resulting water availability. Thistest
makes a start with assessing the water availalfgigtion7.2), after which the water requirements are
presented (section.3). The following section describes the actuatrtted amount of water (section
7.4). The in section/.5 presented water balance combines the watetabiily and the water
requirement in the Sand catchment. This sectiohamilyze the water resource situation in the Sand
catchment and assess whether the catchment isén deficit. As described in chapiithe Reserve is
the only right to water and should be given effectin section/.6 | will analyse the compliance of the
actual river flow with the Reserve. The chapteclssed with a concluding sectiah7, showing the
discrepancy between the water requirement andctivalavater use.

The figures presented in this chapter do not irelvdstewater, evaporation, return flows, groundiwate
storage etc and therefore represent a simplificatfothe actual situation. While analyzing the sale
available reports it should be noted that every ehadhich address the water balance of the Sand
catchment shows considerable discrepancy betweendiffierent numbers, especially the water
requirement per water use sector. The models t@iszatit assumptions and different levels of accurac
hence the difference in the outcomes.

While describing the different water users in tlen& catchment it should be noted that, there is no
obligation on the Sand catchment to fulfil (par} tfe international obligation to Mozambique. Water

required for the international obligation comesnirdhe Inkomati and the Crocodile catchments

[DWAF, 2009a].

7.2 Water availability

Water availability can be expressed in several wiaythis report, only two ways are described ngmel
mean annual runoff and yield. The National WatesdRece Strategy defines the Mean Annual Runoff
(MAR) as the total quantity of surface flow which the average annual runoff originating from a
certain geographic area [DWAF, 2004b]. However,am arid country like South Africa it is not
economical to plan based on the mean annual rubh@$fmore sensible to plan according to the yifid

a river. The National Water Resource Strategy ésfiyield as water that can reliably be withdrawn
from a water source at a relatively constant red&/AF, 2004b]. Therefore, only a small portion oéth
mean annual runoff is available as yield. The In&bninternal Strategic Perspective refers to this
amount as the utilisable yield [DWAF, 2004a]. Bairevious definitions are not holistic and do not
include the sustainable principle of the NWA. Th&dmati Water Allocation Plan, on the other hand,
limits the yield to water that can be abstracteunfithe water resource on a sustainable basis,bihere
including the sustainable principle of the NWA [DWA2008b]. The three different definitions (yield,
utilizable yield, and sustainable yield) are aledisoy DWAF. On first sight it seems that one can
differentiate between the three yield types. Howgaéier a closer look it becomes clear that thegh
terms are mixed up in the different reports. Tleisearch adopts the definition given by the Inkomati
Water Allocation Plan according to which the yieddimited to water that can be abstracted from the
water resource on a sustainable basis.

Because of the large seasonal fluctuations inmstfé@avs in South Africa, the highest yield that das
abstracted at a constant rate from an unregulatedis equal to the lowest flow in the river [DWAF
2004b]. By constructing dams, water can be stor@und periods of high flow for release during
periods of low flows. This increases the amounivater that can be abstracted on a constant bagijs an
consequently, increases the yield. As describelerprevious chapter, water for the Ecological Rese
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is water that must remain in the river and mayb®abstracted. Therefore the ER reduces the bidisa
yield [DWAF, 2004a].

Rainfall and subsequently stream flow differs frgear to year. Therefore, the utilisable yield also
varies from year to year. For example, the amotimtader that can be abstracted for 98 out of 1G0ge
on average is referred to as the yield at a 9&@etr assurance of supply. Thus, 2 years out olye\@0
years this yield will not be available. Since itngt economical to plan on a yield, which is avada
100% of the time, different levels of assurance difigrent levels of curtailments are used per wate
use sector. It is not economical to plan a 100%g\sence this yield is very small and restrictedtbg

lowest yield in the season.

In a forthcoming report on developing

methodology to classify water resources DWW/ the Classification Syster

Table 7.1: Assurance levels as proposed in

gives a first indication of target assurances. €h( Usersector | Assurance Maximum

assurances mentioned in the Inkomati Wa curtailment

Allocation Plan (see Tablg1) are sourced from this| Reserve

report. There is no curtailment rule applied f| -BHNR 100 % 0%

international requirements, basic human needs| - ER see below see below

ecological requirements since these must be fi International 100% 0%

supplied at all times (see chap4gr Strategic 099, 39,
o _ Industrial 98% 20%

It is difficult to determine the mean annual runioff Tmigation™ 70-95% 30-100%

the Sand catchment. Several authors use differer
periods, different models and different runoff défons e.g. virgin runoff and total runoff. The
differences in annual virgin runoff, varies withinrange of 121 Mffa [Smitset al, 2004] to 158
Mm?¥a [Weekset al, 1996]. The last figure was used for the IFR debeation. It is not surprising that
the total runoff under afforestation also diffeitsyaries from 134 Mrifa [Weekset al, 1996] to 145
Mm?a [Pollard & Walker, 2000]. This results in diféet stream flow reductions varying from 8 to
15%.

The research of Smitt al.[2004] shows clearly that there is a highly valéatunoff in the catchment
(see Figurer.1). It becomes clear from this figure that thisra large variability in annual runoff over
the years. The median total annual runoff in tleisqnl was 121 Mrh[Smitset al, 2004]. It should be
noted that Figur@.l is based on data collected in the 1970s whiaé avdry decade. A longer period
might show a somewhat more optimistic situation.
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Figure 7.1: Total annual runoff
Source: adapted from Smasal.[2004]
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There is not only a highly variable annual runaffass the years but also within the years. Seer&igu
7.2 for the variability within a year, between thet and the dry season as is to be expected ireain

a semi-arid region. Figuré.2 shows daily runoff values for each month of year at the catchment
outlet under virgin conditions, at different levelsprobability. It becomes clear from this figuhat the
variability in flows is especially high in summeni January to March and much less from July-
October.
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© 2,50
c < == 75% prohability of
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1,50 median
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Figure 7.2: Catchment flow (m3/s) at different levels of xeeedance
Source: Smitgt al.[2004]

The available water in the Sand catchment is lignitethe run of the river yield and the yield oé tiew
small dams in the catchment [DWAF, 2004a]. Sevdeahs, such as the Edinburgh, Champagne and
Orinoco Dams increase the yield of the system. ok available yield (after supplying the ER) is 9
Mm?a [DWAF, 2004a]. However, a more recent studyhefwater resource system which included the
removal of the forestry plantations estimates theldy (after supplying the ER) as 10.7 NMm
[AWARD, 2008a].

The transfer of water from the Inyaka dam throughBosbokrand Transfer Pipeline increases available
water supply in the Sand catchment (see ch&teCurrently about 25 million litres (9.1 Mfannum)

of treated water is transferred daily through theejine'*®. The discharge of the pipeline depends partly
on the water level (= pressure) in the two storagervoirs at Inyaka Regional Water Works.

7.3 Water requirement

Almost all the authors [i.e. DWAF, 2003b: Pollatdal, 2009a] who quantified the water requirements
in the catchment agreed that the calculation obomptive water use per sector is a complex process.
For example in calculating the irrigation requirgrneach author uses different input data for clenat
efficiency, soil, drainage, and cultivated area €twerefore, it is not surprising that each repoavides
different water requirements. Below the water resmients of the different water use sectors are
described in the same sequence as in the previayxes.

Environment

The environmental sector is a largely non-conswmaptwater user. Up to now, there is no
comprehensive Reserve determination yet. Thereftre, preliminary results are used for EWR
estimation. The EWR requirement for the Sand caéstinis 43 Mn¥a [DWAF, 2009a]. DWAF is
currently working on the comprehensive Reserverdetation and is updating the Reserve. This will
result in improved confidence in the Reserve esemfDWAF, 2008Db].

13 From interview production coordinator Inyaka RegibWater Works, 29 April 2009, Inyaka Regional AfatVorks
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Since the environmental water requirement is aelsgirgon consumptive water user, the water will be
available for use in Mozambique [DWAF, 1994].

Irrigation
Several sources mention different annual irrigatister requirements, it varies from 32.3 Rfian

[Butterworth et al, 2001] until 11.6 MriYa [DWAF, 2004a]. It is difficult to compare thefigures
because of the differences in irrigated area, tyjperop, efficiencies etc. For example the caladat
water requirement in the report of Butterwoethal [2001] is based on the 1985 requirement including
the coffee and tea plantations at Zoeknog. The ICMport on the other hand calculated water
requirement based on a much smaller irrigated areh10% canal losses [DWAF, 2004a].

The irrigated area also fluctuates from year tor yraresponse to availability of water, farm inputs
access to markets etc. Besides these forces thated area also changes due to the establishrmient o
new schemes (e.g. Zoeknog) and the closing ofiegisthemes (e.g. Allendale). In the recent Inkomat
Water Availability Assessment Study, an irrigatigrater requirement of 17 Mia is calculated
[DWAF, 2009a]. This figure is based on the 2004uisgments and an irrigated area of 25%kifhis
figure is currently the most updated water requértior the irrigation sector in the catchment.

The average evapotranspiration.Bpeaks in January and February at 5mm/day, in wmtmnths it is
about 2mm/day [ARC-LNR, 1999]. The average evapspaation is much higher in summer but due
to sufficient rainfall there is enough water faigating summer crops. Hence, irrigation can baregd

as being supplementary and as an insurance agamsght [ARC-LNR, 1999]. The situation in the dry
winter months is different. In winter there islétrain and thus a small river flow. Throughout yiear
the irrigators strive to divert the river flow up the maximum capacity of the canals, thereby rtigig
the water requirement of downstream water userswihiter the irrigators use all the dry season
baseflow often causing the Sand River to stop thgwiompletely [DWAF, 2009a].

Several authors mention that the cropping pattachthe cultivated area is adapted according torwate
availability [ARC-LNR, 1999]. However, during myelidwork | found no evidence for this. According
to the interviewed farmers the main factors infitiag the irrigated area are the affordability and
availability of manure and fertilizer and to a lessextent water availability.

Domestic

Currently the domestic requirement is supplied by (ground and surface) water resources in the
catchment. In the future the domestic requiremetfitbe supplied through the Bosbokrand Transfer

Pipeline which supplies water from the Inyaka da®e(chapter 7). Thereby replacing the domestic
abstraction in the catchment but the water supplsastructure is not in place yet. Therefore it is

assumed that users will continue to use groundwatsupplement their supplies [Smétisal, 2004].

Domestic water use in the catchment is difficulgt@antify, because of unmonitored abstraction goint
uncertainty about the number of inhabitants, numermregistered groundwater abstraction points and
the increase in available water from the Inyaka eldrith is extended to previously unsupplied village
[AWARD, 2008a].

Due to uncertainty about the number of inhabitanthe catchment it is difficult to determine thetual

and accurate domestic water requirement. A 2004rtegalculates the domestic water requirement
based on a population of 350,000 inhabitants (2@ulation) and 25 I/p/d on 3.2 Mfa [Smitset al,
2004]. This simple sum is used in several repogs [Moriartyet al, 2004: Smitst al, 2004], the total
inhabitants are simply multiplied by 25 I/p/d. Tkslculated requirement does not take into accaomt
losses or illegal connections. Because of the oasd illegal connections a lot more domestic wister
required. Unfortunately, there is no informatioragable on system losses in the catchment. But the
system losses are likely to be high due to relbtigeor maintenance and also owing to a large numbe
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of unauthorised connections [Moriay al, 2004]. From my own observations | conclude thete are
considerable losses in the catchment mainly disedken pipes and leaking taps.

It is almost impossible to compare the differendgts on domestic water requirement. Different issid

use different population figures and quantitiesnstmes even in the same year. For example two 2004

reports use different population figures: 294.00®iiarty et al, 2004] against 350.000 [Smiét al,
2004]. One of the most accurate domestic requirésrisimentioned in the Inkomati Water Availability
Assessment Study and is 11.3 Riay based on 2004 requirements [DWAF, 2009a].

The nominal supply capacity of the installed domsasfrastructure is about 80 I/p/da§; This does not

mean, however, that people have access to thisrgmbwater. Due to management and infrastructure

problems in the supply and provision of domestitewaccess to sufficient domestic water is limited.

Forestry

Since the forestry sector does not abstract waben the surface water resources it differs from the

other water users. Forestry is regarded as a stileanreduction activity, thus reducing the avallab
yield as less water is available for runoff. Cuthgnthere are no commercial plantations left il th
catchment therefore there is no water used bydtestry sector. The water that the trees usedk® ta
became available further downstream in the catchnBstow | will describe some characteristics about
water use of the former forestry sector and deedtie effects of the proposed re-afforestationhen t

water availability in the catchment.

The streamflow reduction varies per report, becafisiferent hydrological data, different plantacta
etc. The 1996 IFR study calculated a streamflowactdn in February of 20% of the total runoff. The
same study shows that in September, however, teanstiow reduction from forestry is 75% or the
total runoff [Weekset al, 1996]. This shows that the impact of the forestryimes of low river flow
(dry winter) is significant larger than in timestagh river flow. This reduction, in combinationtivithe
year round irrigation, might explain why the SanddRr frequently stops flowing [Smitst al, 2004].
Fortunately, the peak forest water consumption ramf December until February when water
availability is high.

Over time most of the catchment’s plantations hb&en removed, thus older reports show a larger

streamflow reduction than more recent reports. [fkemati Internal Strategic Perspective calculaes
yield reduction of 3 Mrifa [DWAF, 2004a]. The more recent Inkomati Watedogation Plan
calculates a yield reduction of 1 M [DWAF, 2008b]. This figure is based on only aatinplanted
area of 43krhof pine and 13kmof eucalyptus left in the catchment [DWAF, 2006b].

As described in sectiof.5 there are advanced plans to replant the fopta@tations again. Replanting
will negatively affect the water resources in tiagcbment by reducing the available yield. Accordimg
DWAF's Review study the potential re-afforestatwill have negligible effect on the natural stream
flow [DWAF, 2009b]. As described above the streawflreduction of forestry used to be 3 M
[DWAF, 2004a]. Hence, by replanting the plantatitime available yield will be reduced with 3 Mia

The total annual required amount of water in thedSesatchment is 71 Mir(see Tablg.2).
Table 7.2: Water requirement per sector

Domestic | Irrigation | Forestry | Environment| Total
(Mm%a) | (Mm¥a) | (Mm%a) | (Mm¥a) | (Mm%a)
11 17 0 43 71

14 personal communication International Water andtS@on Centre researcher, 7 July 2009

Source: author, 2009
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7.4 Water abstraction

In practice the abstracted amount of water diffeosn the required and/or allocated amount. This
section describes the actual amount of abstractgdrvas detailed as possible. All the (domestic +
irrigation) abstraction points in the catchment eveisited in order to get a clear picture of theuat
water abstraction. Below the acquired informatiolh lve described, in the same sequence as before.

Due to a lack of detailed information on actualevatse, the irrigation water requirements calcdlate
this study could not be verified. It is very impant to calibrate the results of the several water
availability studies with actual measured water userder to increase the accuracy of this water
balance.

Environment
Since the environmental sector is a largely norsaomptive water user this sector is not taken into
account in this section.

Irrigation
Besides the uncertainty in irrigation water requiest there is also uncertainty about quantifying

irrigation abstraction. This is due to the unmor@tbirrigation abstraction. There are a few meaguri
devices in the irrigation schemes but they areimatsé’. This is unfortunate since irrigation is the
largest water user in this catchment, and thergdtangs a major role in determining the water ba¢anc

The current irrigation abstraction weirs are destjto divert water from the river up to the maximum
capacity of the irrigation canals. Since the slugsges at the inlet of the canals are not adjusted
according to the crop water requirements, the watestraction does not relate to the crop water
requirements within the irrigation schemes. Forcfical reasons it can be assumed that the irrigator
abstract all the available flow at the diversionireeip to the maximum capacity of the catalThe
maximum abstraction capacity of the irrigation sed$ calculated as being 36 Mia, see Tablg.3
[AWARD, 2008a]. This proves that the existing iatgn infrastructure is capable of (and often does)
completely interrupt river flows during low flow peds in lower stretches of the river, as mentioned
before by Moriartyet al. [2004]. This figure, which includes losses, isdth®n an 85 year simulation
using monthly flow records. It should be noted this Champagne abstraction canal is not in use
anymore.

Table 7.3: Maximum water use by the irrigation sector

Irrigation abstraction sit¢ Canal capacity] Estimated diversion
(m3s) (Mm®/a)

Champagne 0.127 3.5

Dingleydale 0.962 24.3

New Forest 0.283 8.2

Total 36.0

Source: adapted from Award [2008a]

However, in practice, the irrigators cannot divlis amount of water into their canals throughdt t
year. The irrigators are limited by the availalilaf water in the rivers. Hence, the river flow lisithe
maximum abstractable amount of water.

The irrigators at New Forest can abstract at mainganal capacity for 85% of the year. Hence, for
most of the year the irrigators can abstract atimam canal capacity due to sufficient water
availability in the river (see Figuré.3). The situation for Dingleydale is completel§fetent, the

15 From interviews water bailiffs, irrigation comngiéts and government officials
18 From interviews water bailiffs and irrigation coriti@es

94



Chapter 7: Water balance — water deficit

irrigators can only abstract at maximum canal céypdar 16% of the year. Thus it is inaccurate geu
the maximum canal capacity to calculate actual wase as done by AWARD [2008a]. The author
therefore calculated an adjusted water use by congpthe river water availability with the maximum
canal capacity. In case the river flow is abovedaeal capacity, the irrigators are limited by tdamal
capacity and the canal capacity is used. In caseivbr flow is below the canal capacity, the iatigrs
divert the entire flow into the canal and the riflerv is used. This gives a modelled water absivact
for New Forest and Dingleydale of 7.3 M and 16.4 Mriia respectively (see Tablg4). The
maximum abstraction of the irrigation sector is728Im*/a

100%
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Figure 7.3: Canal capacities at irrigation abstraction si¢s
Source: author, 2009

As described in sectioB.3 the registered volumes for New Forest and Riydple are 3.58 Mifa and
5.08 Mnt/a respectively. Thus it becomes clear that botmeses abstract more water that their
registered volume. New Forest abstracts about tthieeegistered amount, Dingleydale abstracts about
three times its registered amount. The registeneduat is calculated by DWAF using the SUBWAT
programme. The inputs for this Water Research Casion funded computer programme are the
irrigated area and the cultivated crts

The maximum abstraction is based on a simulationafthly flow records of a period of 85 years from

1920 to the 2004 hydrological year. As shown inl&ab4 the pump capacity of the two pumps at
Champagne Citrus farm are not included since tpaaty of the pumps is unknown and the pumps are
not metered.

Table 7.4: Maximum water use by the irrigation sector, limited by water availability

Irrigation abstraction sit¢ Canal capacity] Pump capacity| Estimated diversion
(m¥s) (m¥s) (Mm?®/a)

Champagne - ? ?

Dingleydale 0.962 - 16.4

New Forest 0.283 - 7.3

Total 23.7

Source: author, 2009

Domestic

According to Bushbuckridge Water their annual tresit capacity is 16.7 MijBushbuckridge Water,
n.d.]. In order to crosscheck this figure all dotieesurface water abstraction points were visitEuoe
plant operators were interviewed to understand fhictices. It should be noted that at some of the
domestic abstraction points there is no functionflayy measurement equipment. Therefore the

17 From personal communication senior DWAF offic28, August 2009.
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capacities of these abstraction points are basezkperience and estimates of the pump operator. One

example of a non working flow meter was found a¢ldmg Water Treatment Works, (see PictuB.
The flow meter is not working for almost two yeaf#is is reported regularly to the municipality in

Thulamahashe, but no action is taken place. Anakample is the Champagne pumping station next to

the Champagne dam. There

is no flow measurement

equipment in this recently constructed pump statidhe
operator reports only the running hours of the psinddter
consulting the consultant who designed the stdliercapacity

of the pumps was found out.

The above described challenges
registration of the public operated pumping stagi@ncontract
with the private operated pumps in the Sabie Sarldtiin.

All the 110 pumps which abstract water from the SRiver

are equipped with a flow meté} The registered water use (Picture 7.1: Non functioning flow
the lodges is 39.000 ¥a and thus negligible compared to tlgql‘at

water use outside the game reserves.

After visiting all the abstraction points | calctdd an annual abstraction capacity of 9.3 Msee

related to water use

ant

Source: author, 2009

er a Zoeknog water treatmen

section7.4). This figure differs significantly from thegfire presented by Bushbuckridge water, see

above. | found it difficult to come up with a coneging reason for this. One of the main reasonkas t

difference between the maximum abstraction capagity the capacity in operation. Another reason is

caused by the lack of maintenance which negativglyences the number of running pumps and

subsequently the negative impact on the capacity.

Forestry

Currently there are no commercial plantations ieftthe catchment. Therefore, there is no water
abstracted by the forestry sector.

Conclusion

The total annual amount of abstracted water irSéned catchment is 33 Mrfsee Tablg.5).
Table 7.5: Water abstraction per sector

Domestic | Irrigation | Forestry | Environment Total
(Mm%a) | (Mm%a) | (Mm%a) | (Mm?%a) (Mm®/a)
9.3 23.7 0 - 33.0

7.5 Water deficit

The total water requirement in the Sand catchmetli Mni/a, however, the total available yield is
10.7 Mnt/a [AWARD, 2008a]. It should be noted that the qubyield, is the yield after supplying the
ER, therefore the available yield is the yield plus ER. Two additional water sources are grouneat
and a water transfer from the Sabie catchment.aVadable groundwater is 2 M¥a [DWAF, 2004a].

Source: author, 2009

Currently 9,1 Mn¥a treated water is transferred from the Sabiéi¢oSand catchment (see chapter 7).

This gives a total available water quantity for evatise of 65 Mrifa (see Tabl&.6). The situation

becomes even worse by partly replanting the forplentations. Since the water requirement in the
Sand catchment is larger than the available watantity, the Sand catchment is closed. There is no

more allocable water in the Sand Catchment [DWABDGZ]. According to the International Water

Management Institute a basin is closed when allatteessible water resources in a river basin are

already in use or have been allocated to userkl&ed996]. In simple words, a basin is closethd
river does not reach the sea or lake. Besides |da water deficit in the overall water supply and

18 From interview Sabie Sand Wildtuin ecologist, 9iRB009, Kasteel.
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demand situation, seasonal and regional variatiomainfall pattern often complicate the catchments
water balance [Smitst al, 2004].

Table 7.6: Water availability and requirement Sand catchnent

Water availability (Mm3/a) Water requirement (Mm3/a)
Current situation with re-afforestation

Local yield (11+43=) 54| Domestic 11 11
Groundwater 2 Irrigation 17 17
Transfer in 9 Ecological Reserve 43 43

Forestry 0 3

Total 65 Total 71 74

Balance -6 -9

Source: author, 2009

Several modelling studies showed the water defidite catchment. One of the most clear reportsiabo
the water deficits written by Smitg al [2004] states that in the 1980s there was onifjcgent water
available to meet domestic needs and not thoserigation. A second conclusion was that meeting
irrigation demand implies breaking the ER mostha time. It should be noted that the ER was not
determined by then and IFRs were used. By remaviadorestry plantations the situation improved but
the amount of water unused by the forestry willl $ie less than irrigation demands. The model
scenarios of Smitst al [2004] showed that even in the majority of tha wenths the ER requirement
was not met.

Within the next few years all the domestic use imitthe Sand catchment will be supplied from the
Inyaka Dam, which will free up water for other usén the catchment [DWAF, 2009a]. Most of the
interviewed stakeholders see the Inyaka dam asdhsion to solve all their water problems. This is
confirmed by Pollareet al [2009a] who confirms that it appears that theakesydam acts as a “buffer”
(at least partially) against any perceived neeafidress the issue of water resources constraints.

Previous studies [DWAF, 1994: DWAF, 2003a] indichthat there was scope for additional irrigation
development in the Sabie and the Sand catchmdawialy completion of the Inyaka Dam (see section
8.2). The more recent Inkomati Water Availabilitggessment Study [DWAF, 2009a], however, shows
that the estimated mean annual runoff into the kaydam is 20% less than in the previous studies.
Consequently the Inyaka Dam can only meet its alibig to transfer 25Mifa to the Sand catchment at
a high level of assurance. Besides this trandfergtis no remaining yield for irrigation developrhen

the Sabie or Sand catchments.

7.6 Compliance

In order to assess whether or not the Reserveing Ineet (= 'compliance with the Reserve’) one can
compare the flow duration curves of the Reservethadecorded flow. Since there is no comprehensive
Reserve determination for the Sand catchment yet, assessment of Reserve compliance is not
possible. To overcome this one can compare thg €lail record with the IFR®. By this approach,
one gets an indication of the trends in meetingctimamitment to environmental flows.

The method used in this research is adopted frolarBe@t al. [2009a]. She compared the daily flow

data against normal and drought IFR requiremenlisddta was analysed against the normal IFR
requirements, in the next stage all data was aedlggainst the drought IFR requirements. However,
this is somewhat unfair as not all months wereairyet throughout the analysed period. Therefore, |

191t should be noted that the major floods of Febyu2000(after the IFR workshop) dramatically chahgbe
hydraulic characteristics of the rivers in the $aBand catchment.
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divided the months between normal and dry monttts @mpared this data with the corresponding
IFRs.

The first step was to categorize a month as bewogtal” or “dry”. The criterion for a month beingyd
is when the river flow is smaller than 70% of themal flow. For EWR8 a flow duration curve is
drawn, this duration curve is regarded as the nbfima (see Figure7.4). EWRS is the nearest EWR
site to gauging station.
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Figure 7.4: EWR 8 Flow duration curve
Source: adapted from “Sand EWRS8 data sheet from BWA

The daily flows from the only gauging station (X3B8Exeter) in the Sand catchment were analysed.
Records from this station are available since 197@re are some gaps in the recorded flow e.gateo d

is available for 1975. In order to get a clear ymiet the months with missing data are not taken int

account. Average monthly flows were generated fthm daily flows (see annex K). The generated

monthly flow data is compared to the IFR requireb@nFR 7, which is located very near to the gauge

During an IFR workshop in 1996 it was already dedithat IFR7 would be the indicator because of it
high confidence, compared to the other IFR site&/ B, 1999].

Two periods were analysed:
- 1994 — 1999: period following the drought, newgmment, and pre-NWA period
- 2000 — 2008: period following policy change (NWa&)d implementation of OR

Table 7.7: Incidents of non-compliance

Period 1994 - 1999 2000 — 2008
Month_s of non- 10 % 7 %
compliance

Source: author, 2009

The incidents of non-compliance show the percentdgeonths that the IFR requirements are not met.
From the presented pattern of non-compliance, bl€TA7, it seems that non compliance with the IFR
got a bit better after the introduction of the newater policy. However, this might be caused by the
unevenly distributed flood or drought events. logld be noted that the non-compliance from 1968
until present is 11 %.

Problems of water shortage

As described in several sections of this reportimlver of problems appear in times of low flow. For
example; while irrigators still divert water thewdastream domestic abstraction points the downstream
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river stops flowing and the downstream domestictrab8on pumps are unable to draw water for
domestic use. Besides the water competition betwezdomestic and irrigation sectors there is aroth
competing user, the ecological sector.

The lack of flow leads to environmental degradatibmough, among others, the destruction of
ecosystems. The Sand River is historically a peatmiver and consequently the indigenous aquatic
fauna are dependent on flowing water for part bofatheir life-cycle [Swart, 2008b]. The lack dbw

or even a reduction in flow could seriously impantthe ecosystem’s biodiversity. This becomes clear
in a research of O’Keeffe [1996: in Swart, 2008Mhjovstates that during the 1992 drought the diwersit
of communities of invertebrates were drasticallgueed with the reduction of river flow. These small
life forms support a variety of larger life formisifds, mammals and reptiles) that live in or arotimel
river system [Swart, 2008a]. Thus, for a perensyatem such as the Sand River a continual flowas t
most important factor in maintaining the ecologicaggrity of a rivefSwart, 2008b].

The lack of flow in the Sand River could resulttie decline of wildlife in the game reserves whigh
lead to a drop in the number of tourists. This wi#gatively impact the number of jobs in the
conservation sector [Swart, 2008a].

7.7 Conclusion

This chapter described the results of the actuémaanagement practices on the water balancesin th
Sand catchment. This chapter shows clearly thaS#mel catchment is in water deficit. Despite the ne
water legislation and the introduction of the Opieg Rules there is still not enough water for the
ecosystem.

There is no comprehensive Reserve determinationtifierSand catchment yet. This creates some
uncertainty about the catchment’s water balancalsti becomes clear from this chapter that theee is
discrepancy between the water requirement anddtualawater use. The determination of the latter is
complicated because of the lack of flow measuriggiment and staff to register the actual water
abstraction.

Several plans are drafted to overcome this watécidand to address the Reserve. These plans are
described in the following chapter.
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8 Strategies to resolve water deficit

8.1 Introduction

As described in the previous chapter, the Sanchosat is in water deficit. Thus, despite the NWA
there is still not enough water for the ecosyst&ewveral plans are drafted to overcome this water
deficit. This chapter describes the strategiestiaae been put in place to solve the water dediwit to
address the Reserve. | will analyse which plansidcqotentially lead to an increase in water
availability for the Reserve. Below the major plaml their background and implementation will be
described. The two main technical solutions fongng the Sand catchment back into balance and
meeting the Reserve are the Inyaka Dam and thedRosmhd Transfer Pipeline (secti®?2) and the
Operating Rules (sectidh3). These technical solutions can be seen asatypolutions of the supply
driven approach of the old minority government. iBes these infrastructural components another
solution to bring the Sand catchment back into riiadais water licensing (sectiéh4). A different
strategy to solve the catchments’ water deficibysconsuming less primary water and reusing grey
water. However, during my field visits | found nepgporters of this approach. Another solution could
be to build more dams to store additional wateress sites have been suggested e.g. New Forest and
Dingleydale [DWAF, 2004a: ICMA, 2008]. However, thew government changed its water policy
from a supply driven approach to a more sustaindbl@and driven approach. Therefore it is not
expected that these dams will be built in the matare.

8.2 Bosbokrand Transfer Pipeline

About 15 years ago DWAF developed criteria fortilkerine environment in the Sand catchment. The
criteria that has been adopted is that the flowtmos cease at the confluence with the Sabie River
during the low flow season [DWAF, 1994]. Howeverprh time to time the Sand River stopped
flowing at the confluence with the Sabie River. &aV environmental groups expressed their concern
that the water use in the Sabie catchment hasedable level where the natural riverine environment
could be irreparable damaged. Besides the envirotahproblems several irrigation projects are not
in production mainly due to a shortage of waterisTWater shortage is partly caused by the
unregulated flow of the rivers in the Sabie catchitnBWAF was aware of the water shortages in the
Sabie catchment, therefore they carried out sevemadies during the period 1985 to 1991 to
investigate the development possibilities of thebi€acatchment. This process did not include
representation at community level [DWAF, 1994]. ifheonclusions were presented in the Inyaka
White Paper [1994] which states that unless watpplges are augmented the basic requirement of the
population in the largely underdeveloped region mok be met.

The White Paper [1994] concludes that the proposed

Inyaka dam was the most economical first-phase

development of the water resources of the Sabie

catchment. In order to supply the water requirement

in the Sand catchment it was proposed to construct

the Bosbokrand Transfer Pipeline from the Sabie to

the Sand catchment. Part of the long term water

resource development plan for the Sabie catchment

is the construction of three more dams at

Dingleydale, New Forest and Madres [DWAF,

1994]. However, according to a senior DWAF

official there are presently no detailed plans tfor

construction of these dams. The first phase of the

development plan consists of a storage dam on Picture 8.1: Inyaka dam
Marite River, a pumping station at the dam anc Source: author, 2009
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rising main pipeline which delivers water into ddmeing reservoir from where two gravity mains will
deliver the water to the Sand catchment. The coctsbn costs of the Inyaka dam and the Bosbokrand
Transfer Pipeline was estimated to be R221 miliod R36 million respectively [DWAF, 1994]. Part
of the first phase but not described in the Whitgd? [1994] are the treatment plant and several
pipelines that have to be provided by DWAF. Addiabcosts of these works are R336 million at 1994
prices.

Due to the construction of the Inyaka dam (seeuRe@&.1) there is potential for irrigation expansion in
the Sabie catchment, the potential was mainly &chlty water availability. However, the failure bét
Zoeknog Dam reduced the projected quantity of wateilable for irrigation. The major difference in
the table between the 1993 and 2010 situationasrtbrease in water requirement due the expected
population growth. It should be noted that Enviremtal water requirement is not included in the
White Paper. The flow required for conservationtlod natural riverine environment is concisely
described, but no figures for water requiremengsgaren.

Purpose of the dam and the transfer pipeline

The purpose of the dam is described in the Inyakdewpaper and DWAF's Water Sector Policy

Database [2005c]:

- Provide a secure source of water for the domestianicipal and industrial users in the
Bushbuckridge area in the sub catchments of theeSaid Sand Rivers, west of the Sabie Sand
Game reserve complex;

- Stabilise water supply for irrigation developmant provide for its small increase;

- Augment the low flows and provide ecological watrjuirements in the Sabie and Sand Rivers.

Because of this additional water the low flows Wik maintained at acceptable levels to prevent

irreparable damage to the natural riverine envirems. The Incomati Internal Strategic Perspective

prescribes that water that will come available tigtothe BTP must be used to supply or compensate
for domestic use in the Sand catchment and to gugophe of the Ecological Reserve [DWAF, 2004a].

On the basis of yield analysis and the above meetigpurposes a water allocation plan is formulated
(see TableB.1). The table shows the benefits that can bevelgrin the Sand catchment from the
Inyaka dam. The high assurance supplies will bélahla for 98% of the time on average. The low
assurance water supplies for irrigation will beikde for 80% of the time on average. The capacity
of the transfer pipeline is based on the transf@5amillion m/a.

Table 8.1: Water allocation from the Inyaka dam

Inyaka dam: High assurance supplies
Water for primary use in the Sand catchment | 18.1 million m*/a
Water for primary use in the Sabie catchment 14lllom m*/a
Water for augmenting low flow of the Sand Ri\ 4.1 million m*a
in the Sabie Sand Game Reserve
Water for augmenting low flow of the Sabie Rives.0 million nt/a
in the Kruger National Park

Inyaka dam: Low assurance supplies

Irrigation of 280ha in Sand catchment 2.9 million m*a

Irrigation of 1480ha in Sabie catchment 13.7 milliv’/a
Total 57.8 million m/a
Total (IBT: Sand) 25.1million m*a

Source: adapted from DWAF [1994]
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The Inyaka White Paper [DWAF, 1994] and the Opamaikules [DWAF, 2003b] both indicated that
there is sufficient water for additional irrigatiaevelopment in the Sabie and the Sand catchment
following completion of the Inyaka Dam. As descdbi@ chapter 4 a recent study [DWAF, 2009a],
however, shows that the estimated mean annual frimtofthe dam is considerable less than in the
previous studies. Therefore, there is no scopadditional irrigation development in the catchment.

The current discharge through the Bosbokrand TearRipeline is 25 million I/dd{’, this equals 9,1
million m¥annum. The current capacity of the Inyaka wateatment works is 40 million I/day.
Currently a contractor is extending the treatmeotks to four 25Ml/day modules. The Inyaka water
treatment plant is managed by Bushbuckridge Watar® the Inyaka dam, however, is managed
under the newly established National Water Resolmfcastructure Branch of DWAF-.

Change of plans

The four duty pumps and an additional standby pwitiphave a peak pumping rate of 1,43/m At

present only three pumps are installed in future tmore pumps will be installed in the pumphouse.

From the intake tower to the pumping station at tibee of the Inyaka dam raw water is pumped

through a rising main into a balancing reservoiicklsupplies a water treatment works; the Inyaka

Regional Water Works. According to the Inyaka WHiaper raw water for domestic use will be

treated at the treatment works and raw water tonang the flow in the Sand catchment will not be

treated but will be pumped into a tributary of fidetlumuvhi River which is a tributary of the Sand

River [DWAF, 1994]. However, it is impossible torpp treated and untreated water through the same

pipeline and because it is not economical to

construct separate pipelines for raw water and

for treated domestic water, all the water is

treated at the Inyaka Water Treatment Works

(WTW) 2% Thus even though the White Paper

states that one of the purposes of the transfer

pipeline is to augment the low flow in the Sand

River, it is impossible to bypass the treatment

work with raw water. Therefore all the water is

treated. However, treated water cannot be

discharged into the rivé. Hence, no water is

released into the Mutlumuvhi River. The

pipeline and the outlet (see Pictu&2) are

constructed, but there is no water flowing out »f . _ —

the outlet. One of the key stakeholders called Picture 8.2: BTP ou,tlet at Mutlumuvhi River
. ) ., Source: author, 2009

outlet“a white elephant”

Besides the non release for augmenting the low flowhe Sand catchment another problem is the
changed purpose of the BTP. The municipalities giltre BTP hijacked the transfer pipeline by
attaching new bulk infrastructure to the pipelfieSome stakeholders describe this as “hijacking” th
BTP, but it can also be regarded as a solutiomdweigle clean domestic water to the community who is
currently lacking sufficient clean water. By hijéng the BTP one of the purposes of the BTP in the
Sand catchment changed fronaugymenting low flot to “replacemerit It is unclear who is
responsible for the “change of plans” but it is iolm that DWAF did not sufficiently control the

120 From interview production coordinator Inyaka RegibWater Works, 29 April 2009, Inyaka Regional fat
Works.

2L Erom interview senior DWAF official, 25 May 200Rretoria.

122 pyrified water contains chloride which is harmfal the ecosystem in the river. From interview ®aBiand
Wildtuin ecologist, 9 April 2009, Kasteel.

123 From interviews senior DWAF official, ecologistcas. Pollard.
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process. Several stakeholders mentioned their corad®ut the measureless expansion of the supply
infrastructure by the municipalities. The lack ¢dnming and coordination is summarized by Polktrd

al. [2009a] who states that the lack of integratiorevédent in all the unauthorised expansions to
infrastructure by the municipalities and, in partér, around the inter-basin transfer from Injaka.

The new purpose of the BTP is to provide all doimestter in the Sand catchment. In future water
treatment works in the Sand catchment will be dedpby purified water from the Inyaka dam. This
releases the pressure in the stressed Sand catclaménwill increase the water available for
environmental flo?* In future the Bosbokrand Transfer Pipeline wilipply all domestic
requirement in the Sand catchment with purifiedewaip to a maximum of 25 million #a, the 2010
domestic water requirement will be 24.6 milliof/fa)][DWAF, 2003b]. The pipeline will be connected
to the Bushbuckridge bulk distribution system efted water and, in time, will provide treated wate
to the whole Bushbuckridge area north of the Inydka and to Marite in the south of the dam
[DWAF, 2005c]. Currently the Inyaka Regional Watéforks is under construction. After the
upgrading of the water treatment plant, the BTPmamp at its full capacity of 25 million #a. In the
interim period when several water treatment plamthe Sand catchment still abstract surface water,
the BTP should transfer additional water to thedSeaichment to compensate for domestic use (see
section8.3). The total domestic water requiremshouldbe transferred to the Sand catchment: direct
to the consumers (if supply network is in place)l am the Mutlumuvhi River to compensate flow
release (if the supply network is not in place Y/&tJrhe compensated release equals the domestic use
which is not supplied directly. However the infrasture to distribute the domestic water to the
consumer must still be installed as part of th@sdghase of the projéét The delay in the supply of
the domestic use directly from the Inyaka dam iso&y conflicts in the Sand catchment.

As mentioned in Tabl8&.1 the water which is transferred by the BTP te 8and catchment was
planned to be used for domestic, irrigation andabhgmentation of the ecological requirement. The
authors of the Inyaka White Paper [1994] anticida@esignificant beneficial effect for the natural
environment in the lower reaches of the Sand Riwyeconstructing the Inyaka dam. But until present
no water is released into the Mutlumuvhi River tonpensate for domestic use. However, the water
transferred through the BTP removes part of theedttim requirements from the Sand catchment.

It should be noted that during the planning andgtegrocess of the Inyaka dam IFR were not
determined yet. However, efforts were made to accodate early estimates of IFRs in the dam
design [DWAF, 1997a]. During a workshop in 1996 tR®s were determined (see chaggr the
results were used in the finalisation of the dasigieand for the establishment of the OperatinggeRul
(see next section). But since the dam is situateatributary of the Sabie River and is designetth wi
only reasonably small outlets, it will be impossiltb manage medium to large floods from the dam
[DWAF, 1999].

8.3 Operating Rules

The water users in the Sand catchment depend nustilge unregulated flow of the Sand River and
its tributaries. There are only a few suitable agerdams built in the Sand catchment namely: Gastee
Orinoco, Acornhoek and Edinburgh (for location igere 8.1, for description see secti6r3). The
storage capacity of these dams is limited; theesfbe water users in the catchment depend mostly on
the unregulated flow of the Sand River and itsutaies.

124 Erom interviews with several government officials.
125 Erom interview senior DWAF official and consultaesponsible for OR.
126 Minutes of the Water Resource Meeting for the Seatdhment, 30 June 2003.
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Figure 8.1: The Sand River catchment showing the locatioof the four dams and the abstraction sites
Source: Jackson and Swart [2003]

As part of the Inyaka dam development a set of &pey Rules (OR) has been established by DWAF
for water resource management in the Sabie-Sanchroanht. The applicable OR for the Sand
catchment are the Sabie River Catchment OperatiopsR These operating procedures were
developed by a consultant (Charles Sellick & Assi®s) and commissioned by DWAF.

The management objective of the OR is to ensuretlieariver flow and quality requirements of the
ecological Reserve and of the consumers are metthatleast possible curtailment and that the layak
Dam will not be emptied, even under severe droaghtitions while maximising the use of the stored
water [DWAF, 2003b: 108]. The OR describe in detaiv the Sand Catchment should be managed
from a water resources point of view once the layBlam and Transfer Pipeline are in full operation
(25 million nP/a) [DWAF, 2003b]. Several key stakeholders agheat the OR are a properly
researched report and are based on sound hydralqginciples. Part of the OR are the decision
support models. The decision support models areedhiat providing tools to assist the ICMA to
manage the water resources of the Sabie catchiflemtdecision support models are used to instruct
the operators at the Inyaka Dam and to inform theemusers [DWAF, 2003b].

The basis for making releases from Inyaka Dam ke ER was to utilise flow measured from a
representative undeveloped catchment to triggeeasels. For this purpose a new gauge was
constructed at Emmet on the Sabie River just dowast of the confluence with the Mac-Mac River.
The system has, however, never been operated mairyto the lack of sufficiently skilled staff
[DWAF, 2009a: 8].

As described above there are no suitable storages dathe Sand catchment to manage the river flow
directly. Due to a lack of storage by which one eatively manipulate the river, simple passive OR
are developed in the Sand catchment. Most of tigatron requirements are therefore supplied from
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run-of-river and not from storage. Because theeeoaty a few small storage dams the water resources
must be controlled by means of its abstraction fgoiim future all domestic use in the catchment wil
be supplied by the BTP, the only remaining abswagboints are the irrigation abstraction points. A
passive management system ensures that the iongstheme offtakes release a certain percentage of
the flow. The basic OR is that any abstractiongation and domestic) must release a minimum fixed
proportion of 35% of the flow downstream [DWAF, 3b). The irrigation management will be a
passive management under the following rules:

- A reasonable compromise level of assurance figration water and that required for the ecological
Reserve was established that requires a minimueasel of 35% of the flow in the river
downstream at any abstraction point in the SaneéRRiv

- All licenses will stipulate this requirement;

- Allocations must be made on the proportional fl@lease method in the Sand catchment.

The OR are not only applicable for irrigation bilgoafor domestic use. The OR states that the BTP
must transfer water into the Sand catchment to mkéhe domestic requirements in the catchment.
This will relieve a lot of pressure on the Sandtbatent and water will be freed for the Environménta
Requirement. However, as described in sed@i@rthis is not the case yet.

Development of Operating Rules

By developing the OR the Instream Flow Requiremevese used to estimates environmental water
allocation. As part of the development of the OR 1RRs were critically reviewed in multi-
disciplinary follow-up workshop held in 1999 thatneprised ecologists, hydrologists and water
resources managers.

In order to supply the estimated Ecological Resdineeconsultant accepted that only the water from
the Sand catchment was to be used and that inmgatd afforestation would be the only water users
since domestic use will be supplied through the BABcording to the consultant even with no
irrigation water use and only afforestation in daéchment the target ecological Reserve would aot b
available at IFR site 7 throughout the year [DWA©03b]. According to the OR the Ecological
Reserve is 33,8 million ffa on average, but falls as low as 6,9 millichimthe driest year. If there is
no irrigation abstraction and the natural flow r@man the river the IFR will be not be met in one
month a year on average [DWAF, 2003b]. Hence ids possible to meet the Ecological Reserve
always. For a discussion on the assurance of teeriRe see sectiah3.

The above mentioned figures indicate that the IBRIccbe too high as a natural or virgin catchment
will always meet the ecological requireméhtit was therefore necessary to determine a reasona
level of irrigation water abstraction that would @&ffect be a compromise between the water
requirements of the irrigators and the water rexglifor the Ecological Reserve. Different percendage
of release (flow past the weir) were modelled. ®h&come was that 35% of the natural flow needs to
remain in the river. Several well known researclpeoved that if 35% of the natural flow remains in
the river, even in a dry year, you are doing gwtdl. If one reduces the stream flow by 65% the
stream flow reduction (as well awéater height’and ‘waterdept”) is less than 15%. But if you reduce
the stream flow by more than 70% all of a suddéwallies drop significantly. This is the so called
“velocity concept®?®

In conclusion, the outcome was a trade off betwaggation and the Ecological Reserve. The ratios
were developed as a balance between agricultuiglireements and the Environmental Flow
Requirement (EFR) formerly known as Instream Floag&rement (IFR). This compromise will be

managed through passive management in the formopbptional flow releases at all abstraction sites.

27 Erom intern DWAF email about drought in Sand cateht, 12 September 2003.
128 Erom interview consultant responsible for OR, GiheJ2009.
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By means of the recommended passive canal diversierirrigators can divert only a constant fixed
predetermined proportion at the diversion poinigétors divert a fixed proportion of the incoming
flow into their canal and release the remainingvftowards the downstream users (see t8ifi¢ The
fixed proportion comes into effect when the riviemf drops to the level indicated by the river flow
threshold and the canal capacity based on the mage of offtake at this threshold. The weirs nigst
adjustable until this threshold flow, than the passplit will come into effect®.

The proportion of water that is supposed to beassd varies between the weirs depending on their
position within the catchmentThe minimum release was adopted for one abstragbioimt;
Edinburgh (downstream of Champagne abstractiontpdiime proportion of the incoming flow that
had to be released had to be adjusted from 35%b% ® allow for the effect of the upstream
abstractions. Based on above mentioned reasonin@fh stipulate management requirements on the
irrigation abstractions as presented in Tébk

Table 8.2: Flow release rules

Irrigation Canal capacity| % flow release | Adjusted % flow | Threshold river
abstraction site (m¥s) downstream release downstrean  flow (m%/s)
Champagne 0.127 35% - 0.20
Dingleydale 0.962 35% 35% 1.48
New Forest 0.283 50 % 35 % 0.57
Edinburgh 1.150 65 % 57 % 3.28

Source: adapted from DWAF [2003b]

If the Dingleydale and Champagne abstraction sitesot comply with the OR than the BHNR will
not be met at downstream Edinburgh [DWAF, 2003l]. dddition, even if Dingleydale and
Champagne weirs are releasing the correct amoumatr, the water will not reach the Sand River if
the Edinburgh weir does not comply with the OR. §hihe management of water released back into
the river at Edinburgh is vital.

After modelling several scenarios to meet the Resén the Sand catchment it is concluded that
implementing the Operating Rules is the best so@taimprove the quantity of the water downstream
in the catchment. However, the Reserve is stillmet in July and August (see Annex J).

Interim period

The OR describe how the Sand catchment should lbeged from a water resources point of view
once the Inyaka Dam and BTP are in full operat@mrently only three, out of eight, water treatment
plants are connected to the BTP (see sed@idh In the interim period adjusted rules are ajayiie.
These rules compensate for domestic water useeapstof the irrigation abstraction weirs and/or
abstractions from the canal. Based on their lonatiorelation to the irrigation abstraction poiatsd
their abstraction capacity amended proportionsbeacalculated. All domestic abstraction pointshia t
catchment were visited to determine their locatioi to inquire their abstraction capacity. For the
author’s calculation of the amended proportions aaaex |. It should be noted that domestic
abstraction points downstream of the irrigationti@asion points are not taken into account. This is
remarkable because the capacity of the abstraptiorps at some of the downstream water treatment
works is large enough to empty the river especillyng times of low flow.

129 5ee previous footnote.
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Stakeholder involvement

It seems like there was only very limited stakebolgarticipation during the development of the
ORs*°. There was only a small committee formed with waésource stakeholders who made inputs
into the process. It is most likely that other staddders like the municipalities and the Water Boar

were not involved in the process. But since thestgwment of the OR is mainly a technical process it
is understandable that stakeholders are not indatvall the steps of the writing process.

However, as part of the IWRM approach stakeholaeust be informed and consulted during the

decision process. This level of participation cales with the second group of stakeholders

participation in Arnstein’s [1969] ladder of parpation, see above. Therefore the outcomes of the
technical process should be presented to the sikleals and their opinions should be taken into

account. It should be noted that there were a eoapmeetings with several stakeholders to present
the results™,

Plans to operationalise Operating Rules

In 2003 the draft OR were finalized and presente®WAF. After that several meetings were held
and numerous plans were dawn to implement the @RwvBa small selection of the main events are
described in chronological order:

- November 2003: Based on an EVN consultancy s#é eritical adjustments of the irrigation
abstraction points were given. EVN recommends aar@mess champagne amongst the communities
before any work can be ddrie

- December 2003: A Sand River Forum (establishethbySave the Sand NGO) meeting was held to

discuss the water shortage and come up with pessidiutions for implementation. All applicable

stakeholders in the Sand catchment were presetitisameeting. Following the outcome of this
meeting a business plan was drawn for the impleatient of the OR. The business plan was
delivered to DoA Head of Office in January 2004 §8tv2008a]. The aim of the first phase of the
business plan was to implement a temporary emeygasiation to provide an equitable distribution
of the available water as quickly as possible. Babi Sand Wildtuin was willing to provide the
funding for this phase. The implementation was péahto be done by the Save the Sand NGO with
the support and approval of DWAF and DoA. The fpkase of the business plan consisted of an
initial facilitation phase with all the relevantakeholders, a survey of abstraction sites and sanal
design of the amendments and construction and efurfhcilitation. Redesign and a permanent

modification of the weirs were considered in phagéackson & Swart, 2003].

Jan 2004: Discussions between DoA and DWAF aboptementation of the business plan. DoA

does agree that the OR need to be implementedthBuDoA Head of Office does not accept the

proportional flow releases. The reason is his conedout the repercussions of the farmers and the
chiefs in the are&. DoA was also concerned about the assurance lfordlse present development
and that the month with shortfalls will generaliglléw each other which result in a shortfall for
several months in a rdw.

- June 2004: Meeting of Sand River irrigation schefmcanals meeting between DWAF, DoA
Limpopo and ARC. It was agreed that the Sabie R8rare the applicable rules for the operation

130 From interview consultant responsible for OR aenesal senior DoA, DWAF and ICMA officials.

131 However, none of the interviewed official knew wivas present at these meetings, where they wetleehel Due
to the high staff turnover at the concerned orgditas, and since the OR were never implementési nibt surprising
that the current staff has no idea of the rules.

132 Erom EVN site visit, 4 November 2003.

133 Erom email from senior DWAF official to Deputy Birtor General: policy and regulation, 23 Januaf420

134 Erom minutes of meeting of Sand River irrigatichemes/ canals technical committee, 11 march 2005.
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of the Sand catchment and must be implemented.itAmas agreed that the proposed minimum flow
release was reasonable. The use of Inyaka waltaresttled to be finally negotiated

August 2004: The OR were supposed to be gazbitddWAF, but this was delayétf. DoA was
unhappy with the proportion of the OR and calledaioother meeting’.

October 2004: DoA still did not agree to the gaif the OR. The ratio for New Forest was changed
from 50% to 35%, The original ratio was based olcutations that included the failed Zoeknog
dant*® Discussion on the way forward: efforts shouldfdussed on the repair of Kasteel dam and
the rehabilitation of the New Forest and Dinglegdalrigation infrastructure followed by the
implementation of the OR at the these two abstagtioint$®. Dingleydale and New Forest are the
only abstraction pints where there is no domesttewtakeoff, therefore these sites were chosen to
modify first. The efficiency of the canals needede improved to make more water available for the
agricultural schemes in order to allow the flow lbatto the rivers. Limpopo DoA agreed to repair
the Dingleydale and New Forest infrastructure. disvargued that by fixing the canals more water
will reach Orinoco dam during the summer monthstismt adequate water is available for the
irrigation schemes during periods of low flow, theter months. However, as discussed in section
6.3 it is doubtful that by rehabilitating the iraigon infrastructure the river flow will be increas
November 2004: DoA district head complained abmaitbeing involved in the development of the
OR from the beginning®. This can be regarded as an internal DoA commtiaitproblem because
the DoA Head of Office was involved from the begimn

December 2004: A meeting was held with DoA, EVéjresentatives of the irrigation management
committees and the contractor to inform the farnadrsut the planned repair of the canals. After the
refurbishment of the canals the irrigation abstosctpoints would be amended to make them
compliant to the OR. Sabie Sand Wildtuin promisetirtancially contribute to the amendment of the
weirs.

January 2005: The contractor is busy repairiegRingleydale and New Forest canals there is hardly
any progres$! (see sectio.3).

March 2005: A meeting of the Sand river irrigatiecheme technical committee was held to finalise
the OR. The passive rule was accepted by all asnibst proper rule for implementation. It was
agreed that an initial rule should be implementaehediately with monitoring to allow for any
adjustments to the rule that may be required.

May 2005: Meeting scheduled to finalise OR. Posgd by DoA because they were waiting for the
outcome of a monthly irrigation requirement caltiola which was necessary for the adjustments of
the OR. The meeting to finalise the OR never tolaicgy a number of excuses were given for not
holding the meeting. The most recent was that #hedersonnel dealing with this issue had left the
Department, another was that there was simplyit® Water in the rivers and all the water diverte
into the canal systems was being utilised for daimese [Swart, 2008a].

March 2006: After a long and sometimes violerdgeiss Bushbuckridge municipality is transferred
from Limpopo to Mpumalanga Province. Logically Liogn DoA only has funds until the transfer of
the area. Since the transfer in March 2006 almo#timg happened. DoA pulled back their support.
It is not clear whether the allocated funds wese atansferred from Limpopo to Mpumalanga. After
the transfer to Mpumalanga the province inheritetiffecult situation. EVN consultants handed over
all documents regarding the adjustments on theradigin points and the refurbishment of the
irrigation infrastructure to the DoA Polokwane iagfember 2006. DoA Polokwane handed it over to

135 From minutes of meeting of Sand River irrigatimhames/ canals meeting between DWAF, DoA Limpop an
ARC, 14 June 2004.

136 From notes ecologist.

137 From notes ecologist and interview hydrologist\2dy 2009, Acornhoek.

138 From minutes meeting regarding implementatiorhef$abie River Catchment OR, 25 October 2004.

139 From minutes meeting regarding implementatiorhef$abie River Catchment OR, 25 October 2004.

140 From email senior DWAF official to DWAF Nationatr&tegic Planning, January 2005.

141 Erom interview chairman of Dingleydale irrigatioranagement committee, 11 March 2009, Dingleydale.
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DoA Mpumalanga in March 208% But the EVN documents are nowhere to be found at
Mpumalanga DoA.
The list can easily be continued for the followipgars, but it is clear from the above that a lot of
meetings were held and several plans were mad&gotiinhg happens in practices. Because of the lack
of plans at Mpumalanga DoA and the lack of coopenathe Sabie Sand Wildtuin lost its patience and
they are preparing a court case, see below.

It becomes clear from the several meetings conegithie implementation of the OR that the objective
was to implement the OR without compromising thecadfural schemes and domestic water Uérs
However, it is impossible to implement the OR withoompromising at least one of the current users.
The minimum release of 35% (at all the abstracpomts; domestic and irrigation) of the flow
downstream must be at the expense of an upstreanfsus

Constrains

Despite all the above described meetings the ORsallenot implemented in the Sabie-Sand
catchment. Several reasons for the non implementatie mentioned by the different stakeholders.
Below the main constrains for the implementatiorthef OR are described in alphabetical order per
subject. This means that the one on top is notssacsy the most important constrain.

Domestic useAn often used argument $Vater for domestic use is abstracted from the
irrigation canals, the available water for domestise cannot be decreased and therefore the OR
cannot be implemented’However, there is only one domestic abstractiomtpfrom the irrigation
canal: Dingleydale Water Treatment Work. The cagacf this small treatment plant is only 72
m*/day (see sectiod.4). This small amount (0.01 Mta) is negligible compared to the available water
in the Dingleydale canal (16.4 Mra). In recent years the abstracted waster at Edjhbweir was
only used for domestic use and not for irrigatiolyraore. Therefore it was impossible to implement
the OR at this weir. But since there is only onalémwater treatment plant remaining which abstracts
water from the canal, this argument is not valiginaore and the OR can be implemented. The other
water treatment plants which used to receive waiten the Edinburgh weir are not linked to this
abstraction point anymore. It is important to nibtat due to the limited capacity of the severalewvat
treatment works and the low coverage of drinkingstpeople still continue to use irrigation water fo
domestic use.

GovernmentThe implementation of the passive split at thegation abstraction points is a
combined responsibility of DWAF and D& Several senior government officials are awaréhef
OR but they do not take any action. Further pressitira higher level may be requit€d There is a
lack of cooperation from the responsible governmegpartments. The departments should work
together to solve the problems and to implementQRe DWAF should adjust the weirs and DoA
should operate their irrigation system in cooperatvith the farmers. Cooperation with the farmers i
necessary otherwise the farmers will just use sagsllio divert the water to the irrigation canal.
Besides the lack of government cooperation theralss un-clarity about enforcement between
government departments. It is unknown who is resibm for the enforcement of the OR at the
abstraction points. One of the DoA directors wheoesponsible for sustainable resource management
in Mpumalanga province told nidlobody asked me to enforce the OR".

Infrastructure: The current irrigation abstraction points do nolowl the release of a
proportional flow. The weirs are designed in suckay that under low flow conditions all the flow in
the catchment can be diverted into the irrigatianat. In some cases the entire river is divertetieat
offtakes, especially during low river flows. Thiguses stress on the other water uses in the catthme
especially the ecological reserve requirements dowam and domestic use. For example during the

142 Erom notes ecologist.

143 Erom email from senior DWAF official to Deputy Birtor General: policy and regulation, 23 Januaf420
14 Erom interview senior DWAF and DoA official.

145 From intern DWAF email about drought in Sand cateht, 12 September 2003.
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drought of 2003/2004, the irrigators at the Newesbischeme diverted all the water into their scheme
As a result the downstream river stopped flowihg, abstraction pump in the Mutlumuvhi River was
unable to draw water for domestic use (i.e. the BHINas not met) and most of the river was
completely dry (i.e. the ER is not met). The weied to be redesigned and reconstructed by doing so
one need to make sure that it is not too easy smgd the proportions at the weirs and that the
management of the weirs must be quite simple ieroi@ be reasonably assured of success in practice
[DWAF, 2003b].

Due to the bad shape of the irrigation
infrastructure a lot of water is wasted (see
Picture8.3). Hence, a smaller portion of the
abstracted water reaches the fields. If the OR
are implemented even less water reaches the
farm plots. The sluices gates at the irrigation
abstraction points have not been maintained
for a long time. Due to the bad state of these
gates it is difficult to adjust the position of
these gates. Almost all the stakeholders
agreed that the infrastructure must be
rehabilitated before the OR can be
implemented (see secti@3). It is argued by
several key stakeholders that if the OR are
Implemented befor_e the repairs of the Car1F:;i|cture 8.3: Broken section of Dingleydale main caal
are completed it would frustrate th S ,

. . ource: Author, 2009
improvement of the low flow in the Sanu
River.

Knowledge about ORThere is a lack of knowledge about the OR, espgciahder
government officials, farmers and the operatordhaf domestic abstraction points. Only a small
number of senior government officials are familiath the rules. Most of the interviewed district ®o
officials have never heard of the OR. Hence if Er@A district head has never heard about the OR,
how can he instruct his staff to implement the s@l& is not surprising that none of the farmengeha
not heard about the OR, however it is worrisome #idenost all the members of the irrigation
management committees and the water bailiffs haxemheard about the rules. The water bailiffs
operate the sluice gates at the weir in consuitatidh the irrigation management committees. The
water division at the irrigation abstraction poimgspartly based on the position of the sluice gate
especially during times of the low flow. Since thater bailiff is unaware of the OR he will dived a
much water as possible into the irrigation canatnef the river dries up downstream of the offtake
The same situation applies to the domestic ab&irapbints. None of the operators has ever heard of
the OR and consequently they don’t operate the puanpording to it.

Monitoring: There is no staff and infrastructure to monitoe thater use, water levels etc.
Without proper monitoring structures the OR carb®managed. Monitoring is also required to check
whether the different water users comply to the ORrrently there is only one gauging station near
the end of the catchment. To make the situatidhenfuture even worse there are strong rumours that
the budget of the DWAF unit responsible for monitgrwill be cut by about 30% in the next financial
year.

Out of date:Before the OR can be implemented they need todoatad since they were
developed several years ago. The OR are basedlatatd and need to be reviewed according to the
current status. Besides this the technology is avgu as well, different and more accurate software
and equipment is available. Once implemented thea@Rnot a static set of rules, they need to be
updated once in a whif&,

14 From interview senior DWAF official, 25 May 200Rretoria.
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Staff: It is very difficult to implement the rules in atgeg with a lack of staff and resouré&s
The decision support models must be operated ligdlstaff and reliable monitoring data is required
However, it is well known that DWAF is understafféthere is a lack of professional staff, however,
DWAF is overstaffed at junior levéf. Aimost all the key stakeholders mentioned thé lafcstaff at
DWAF as one of the main problems. Besides the tHchtaff there is a high staff turnover and key
personal leaves the department. Numerous exampes given by the interviewed stakeholders. One
characteristic example: the DWAF employee who waslived in the development of the OR was
transferred to the ICMA, after he left DWAF nobothok ovet*®. Because of the lack of staff at
DWAF consultants are a regular feature of the deparnt’'s resources and a lot of work is done by
consultants. But their commitment is only until tast payment is done and they are not liableHeirt
own recommendations and advice. It is necessarP¥WAF as the regulator to oversee the overall
picture.

Water sharing:A consequence of the passive split is the divigibthe river stream between
irrigators and downstream users. The irrigators @sed to abstract at maximum canal capacity
whenever possible. It will be difficult to changeist practice, especially during times of drought.
Several senior DoA officials and almost all theemtewed farmer state that during times of drought
there is not enough water to share. During timedrotight the farmers need all the water for their
crops.

As one of the main advocates for the implementaticthe OR, the Sabi Sand Wildtuin is still willing

to financially contribute to the required amendmsetd the weirs to allow the passive split. The
payment of the downstream Sabie Sand Wildtuin éoupstream irrigators to get downstream water
can be seen within the broader conceptRdyment for Ecosystem Service&h interesting question

is what will happen if the game reserve pays btitel do not receive more water downstream because
of, for example, increased domestic abstractiowei@éyears ago the Sabie Sand paid for the removal
of forestry plantation, but they did not receive rmavater downstreal?f. Therefore Payment for
Ecosystem Services only is ntte solution. It must be combined with good managemnemd
commitment.

Court case

The Sabi Sand Wildtuin acts as the environmental

watchdog for the river environment of the Sand

catchment. However, the game reserve is not an

environmental group but a business and the

environment is the subject of their business apg th

want water in the river to keep their business

running. Despite the fact that they are not an

environmental group, they act as the representative

of the downstream environment in the catchment.

The Sabi Sand Wildtuin is very concerned about the

low water levels during times of drought ([Swart,

2008a]). According to the game reserve t' Picture 8.4: Dried up Sand River
responsible governments departments do not sl Source: Swart [2008a]
commitment to solve these problems. Because of

the lack of commitment from the departments theeyagserve is losing its patience and is preparing a
court case to take legal action against DWAF and.Odwe court case will focus on 2 main problems:

147 See previous footnote.

18 |mplementation of the National Water Act (1998)iefing, Parliamentary Water Affairs And Forestrpriolio
Committee, February 11 2004. Source: www.pmg.org.za

149 Erom interview senior DWAF official, 15 April 2008lelspruit.

150 Erom personal communication S. Pollard, 14 AppDQ.
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- Plans to re-afforest the DWAF plantations agBwitaking legal action against DWAF Forestry they
try to prevent them from having the commercial $tsereplanted and to ensure that the original exit
plan is executed [Swart, 2008a].

- No implementation of OR at the irrigation absti@e points. By threatening DoA the Sabie Sand
Wildtuin will pressurize the department to complithathe OR at each of the irrigation abstraction
points. They want DoA to ensure that the canalesystare refurbished to minimize water wastage
and that they implement the OR by at least allowirgrelease of the Reserve (ER and BHNR).

As the custodian of South African’s national watesource DWAF should enforce the NWA.

According to the Inkomati Internal Strategic Pedpe the directorate National Water Resource

Planning and Regional office are responsiblerfgslementation of the OR [DWAF, 2004a].

In its supporting document of the legal action 8abie Sand Wildtuin uses several arguments why the
OR should be implemented. Many arguments are rkl@eéhe sustainability principle of the NWA
(see sectioii.6). Another argument is that the lack of flonthie Sand River could result in the decline
of wildlife in the game reserves which will lead #godrop in the number of tourists. This will
negatively impact the number of jobs in the consgon sector [Swart, 2008a]. This argument is
related to the “productivity principle” of the NWA.

But DWAF is reluctant to implement measures to emsibiat DoA complies with the NWA to release
flow downstream [Swart, 2008a]. Therefore the leagam of the Sabie Sand Wildtuin intended to take
legal action against DWAF so that they could putsgure on DoOA to implement the OR at the
diversion weirs. However, if it turned out that theA were still not releasing water past the weits

the river then DWAF would have no course of legetican against them [Swart, 2008a]. Because
government departments are prohibited from takeggll action against each other, as stated in the
Constitution under the cooperative government pladKlarenberg, 2004]. Thus, the final course of
action is to take legal action against the DoA [Bw2008a]. If it becomes a court case, it willthe
first of its kind in the country>. DWAF wrote a letter to DoA about the proposedileartion of Sabie
Sand Wildtuin. DoA should reply within a month. April | met a senior DoA official who was busy
writing a letter to the DoA Head of Office to asrmission to apply for funding for the refurbishrhen
of the canals at National DoA.

Way forward

Threatened by the legal action of the Sabie-SandtWh DWAF is searching for solutions to solve
the problems. Fortunately, the MABEDI initiative sharafted a plan to refurbish the irrigation
infrastructure. After consultation with the ICMA,ABEDI added the upgrading and metering of the
abstraction weirs in their proposal. MABEDI preszhtheir plans at the Mpumalanga Coordinating
Committee on Agricultural Water and is currentlplag for funding. Last April | met the DoA
director who is represents the department in walated matters. By then he was busy writing &tett
to the Head of Department to ask permission toyafmplfunding at National Do&?

8.4 Water licensing

Besides the above presented infrastructural solsitio bring the Sand catchment back into balance a
non technical solution is water licensing. Wateelfising is one of the main instruments of the CMA t
redress inequities [Brown, 2006]. The water liceggrocess in the Sand catchment is still in alyear
stage. Not all the water users in the catchmentegyistered let alone being licensed. To date thsre
some 55 registered users in the Sand catchfiefherefore | will just briefly describe the water
licensing process.

51 Erom interview Sabie Sand Wildtuin ecologist aBIA manager.
152 Erom interview DoA director Technology ResearcH &evelopment, 15 April 2009, Nelspruit.
133 WARMS QA Data Report, Water use type: DW760 (tgkivater from a water resource), 25 May 2009.
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According to the Internal Strategic Perspectivahaf ICMA the irrigators in the Sand catchment do
not allow water for the Reserve to pass their abstn points. Failing this, compulsory licensing
needs to be implemented [DWAF, 2004b].

According to the NWA [1998] there is no ownershipwater and all water use is subject to a
licensing system. Water use is defined in SectibroRthe NWA. These include, amongst other
uses, taking water from a water resource, storhgeter, diverting water, discharging waste into
a watercourse, disposing of waste in a mannermtiagt detrimentally impact on a water resource
and recreational use [DWAF, 2003d]. The followingter uses are excepted form water licensing:
» Water use that is set out under Schedule 1 of iNAN
Schedule 1 of the NWA [1998] outlines the permisilse of water:
A person may, subject to this Act—
(a) take water for reasonable domestic use in that person’s household, directly
from any water resource to which that person hits lawful access;
(b) take water for use on land owned or occupied by that person, for -
(i) reasonable domestic use:
(ii) small gardening not for commercial purposes; and
(iii) the watering of animals (excluding feedlots) which graze on that land within the
grazing capacity of that land,
From any water resource which is situated on or forms a boundary of that land.
If the use is not excessive in relation to the capacity of the water resource and the
needs of other users;
In summary, Schedule 1 uses include water aboveBHINR that is used for small scale
productive uses within households [Poll@tdal, 1998]. Productive use includes subsistence
activities like vegetables and fruit tree growibger making and brick making but does not
allow water to be used for commercial purposes.ofdiog to the National Water Resource
Strategy the NWA'’s provision in respect of Schedulgrimarily intended to reduce the
administrative effort of authorising every use e tcountry individually. Nevertheless, any
water use that exceeds a Schedule 1 use, or thee@x the limits imposed under general
authorisations, must be authorised by a licence APW2004b]. Schedule 1 use will have a
minimal or insignificant effect on water resources.
* General authorisations issued under Section 39e0RNWA,;
A general authorisation allows limited, but cormi@al, water use without a license
[DWAF, 2004b]. The limitations depend on the nataféhe use and the capacity of the
resource. A general authorization is valid for Htgears. A general authorisation must be
made widely available for comments and will be @h#d in the Government Gazette.
An example of a general authorisation is the s®rafga limited amount of water in a
dam or abstracting a limited amount from certanens [DWAF, 2008a].
» Existing lawful use recognised under the NWA ustich time as the person is required to
apply for a license.
As a transitional measure the NWA permits waterthse¢ was lawfully exercised under any
law preceding the introduction of the NWA, on 1 @r 1998, to carry on using the water
under existing conditions until they get a licensatil that time the water use is called
existing lawful water use [DWAF, 2004b].
A license, however, does not guarantee water dottjaor quality to the licensed user [NWA, 1998].
Under the NWA water became a public good therefazannot be claimed as a right under the right to
property[du Toitet al, 2009a]. Du Toitet al. [2009a] argues that a water right can be regaased
privilege rather than a strict right Licenses va#l assessed on the basis of the three principldseof
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NWA (sustainability, efficiency, equity) and willebthe duty of the CM&?, or, if the CMA does not
yet exist, the Minster. A water license can onlyfdrea maximum period of 40 years and is subjeét to
review period of not more than five years [DWAF0236]. As stated in the National Water Resource
Strategy the Reserve has priority over all watersusnd the requirements of the Reserve must be
allowed for before any use is licensed. Author@af a water licence is therefore conditionaleon
Reserve determination being carried out, and theirements of the Reserve being taken into account
when determining the water available for allocafibiVAF, 2004b].

The Sand catchment is one of the four sub-catchsnehthe Inkomati WMA which is water
stressed. Because of the water stress water atloaga&form is necessary [ICMA, 2007]. The new
government recently emphasized that it will aceaker the Water Allocation Reform
programmé®, The aim of Water Allocation Reform (WAR) is to sharater more fairly, but also to
grow the economy and to ensure that water use itedlf South Africans [DWAF, 2006alkection

43 of the NWA [1998] requires that the responsdl¢hority may issue a notice for users to apply
for licences in a stressed catchment. An essemtéiminary step in the licensing process is the
registration of current water use.

Registration

Water users were asked to register their water atseéhe
appropriate Regional Office. The DWAF Regional Gdfifor the
Sand catchment is situated in Nelspruit. DWAF gdlie
registered water users a registration certificRt&/AF, 2006a].
Registration of water use in the Sand catchmergedmn 30th
June 200%° The authorisation of all water users is a
considerable task and will take some time to cotepspecially
because of the lack of capacity with regard tostegiion at the
Regional Office®’. The water licensing process in the Sand
catchment is currently in this stage. Most of thetew users in
the catchment are registered.

Irrigation: The DoA applied for a water license on
behalf of the farmers of the Dingleydale and NewreBb
irrigation schemes (see PictuBeb). Ultimately the licence will
be transferred to the scheme [Pollatcal, 2009a]. However, as
described above and in more detail in secti6r8 the
management committees of Dingleydale and New Forest
irrigation schemes are not registered as a WUA), tlzenot have
a legal status. The WUAs must be registered fegbie they can Picture 8.5: Water use registration
apply for water licengé®. The water use of the farmers certificate Dingleydale
Champagne Citrus farm is not even registeretf¥yet Source: author, 20!

Domestic:None of the 9 large domestic abstraction pointsha catchment are registered.
Only the domestic abstraction points at the privgéene lodges are registered. The lodges have
registered their water use because they make PBPofBushbuckridge Water Board also need to
register their water use because they are a laagerwsers, however they are still not registesed a

1% Minutes of the Water Resource Meeting for the Seatdhment, 30 June 2003.

135 speech by Ms. B. Sonjica, Minister of Water andiEmmental Affairs. Budget Vote of 2009/10, 24 2009
Source; www.dwaf.gov.za

1% Minutes of the Water Resource Meeting for the Szatdhment, 30 June 2003.

157 From interview with senior DWAF official, 15 Apr009, Nelspruit.

138 Erom interview senior ICMA official, 26 Februar@@9, Port Elizabeth.

159 From interview Champagne Citrus farm manager, g8l 2009, Champagne Farm.

180 From email DWAF Regional Office official, 2 June@®.
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water user. It should be noted that the ICMA waisg manager is unaware of the non registration of
the Water Board™. At present DWAF Regional Office is in the proce$segistering the Water Board
as registered user. After registration the WatearBaeeds to pay the water charges based on the
water used from when they started using water. Ndwgonal Water Resources Strategy is clear about
the registration of domestic water uséthough a water services institution requires @ehce for the
total quantity of water it takes from a resourcestgply its consumers, the responsible authority ma
not refuse to authorise the quantity required tebimsic human nee@@WAF, 2004b: 66].

Forestry: Trees planted for commercial purposes prior to 18¥2 considered as legal
afforestation and are classified under existingldwater use. The Lowveld plantations were planted
prior to 1972 and are therefore existing lawful evatsers [DWAF, 2009b].

Verification of water use

The next step after registration of water useris

the verification of existing water user. The Water use
responsible authority will verify (= confirm license
the quantity and lawfulness of the existing

water use. The verification process will he
prioritised in areas where existing use exceg¢ds )
the capacity of the resource [DWAF, 2004h]| Monitoring Scheduling
Once a registered water use if verified and
found lawful a water use license will be issugd.

Only if water use licences are issued water

scheduling can be planned based on the Metering
licensed amount of water. Water scheduling| is

regarded as the operation plans of t~Figure 8.2: Monitoring of water use license
abstraction points. The following step is tt Source: author's observation and discussion, 2009
monitoring of the water scheduling and water

use, therefore flow measuring devices are neceg¢saeyfigure8.2). Currently not all the water users
in the catchment are registered, let alone beiogned, metered or even monitored. Therefore
monitoring of the licensed amount cannot take place

S

Framework for Water Allocation

If it becomes clear from the verification procelsattthere is more water use registered than therwat
availability the next step is compulsory licensii@gfore the compulsory licensing process can be
undertaken in terms of the NWA, a framework for evatllocation in the WMA must be developed.
The Framework for Allocation must give practicaleas how to allocate water between the
environment, existing lawful users and new watarsi$DWAF, 2006a]. The Framework will give a
thorough understanding of current water use andctireently available water resources|[DWAF,
2009a]. The water allocation process must suppose@Gment’s poverty eradication and economic
development strategic objectives [DWAF, 2005b].

The Framework for Water Allocation to guide the CompusLicensing in the Inkomati WMwas
developed in 2007 by Water For Africa and Pegasgmddement Consultancies for the ICMA and
DWAF [ICMA, 2007]. Part of this process was the soltation and empowerment of local
stakeholders. This framework is part of a larg®ejeut including validation and verification of etig)
lawful use, water availability assessment etc. ©aécomes of these studies will be used in the
preparation of a framework for water allocation atdkeholder empowerment to participate in the
compulsory licensing [ICMA, 2007]. While allocatingater in an over allocated catchment a principle
of “not below the present ecological state” willfiolowed [DWAF, 2005b].

181 From personal communication senior DWAF offici, June 2009.
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Compulsory licensing

Where there is not enough water for all users & ¢atchment the CMA can call for compulsory
licensing: all existing and potential users (exdepthe Reserve and Schedule 1) will have to afiply
licenses [Pollarcet al, 1998]. Another reason for compulsory licensingv/igen the Reserve cannot be
met without cutting the water allocated to certammpanies or individuals. In the case of over
allocation the government, through the CMA, hasastitutional obligation to cut the allocations in
order to guarantee the right to water as it has laegculated within the NWA [du To#t al, 2009a].
However, curtailing water use to meet the needsgoity has complex political, legal, and economic
consequences [Seetal & Quibell, 2005].

The compulsory licensing process is a labour intengprogram. Therefore, the government will
initially limit the compulsory licensing process tioe priority catchments identified in the National
Water Resource Strategy [DWAF, 2005b].

In conclusion, compulsory licensing allows the esttd reallocate the water resource in accordance

with the water supply objectives and prioritiesagivin the NWA and the National Water Resource

Strategy [DWAF, 2009a: 1]. According to the Natibiéater Resource Strategy [DWAF, 2004b] the

process for compulsory licensing is described Hsvis:

- Existing use and its lawfulness is verified,

- The responsible authority issues a notice técalirent and prospective) water users calling for
licence applications;

- Users and prospective users prepare and suloeritce applications;

- The responsible authority evaluates all licermeliaations;

- The responsible authority develops possible swigtto balance water requirements with water
availability;

- The responsible authority invites public commemta proposed allocation schedule;

- After considering all comments and objectionseliminary allocation schedule will be published.

The final stage of the Water Allocation Reform msg is the final allocation schedule [DWAF,

2006a]. After the final allocation schedule is psied in theGovernment Gazettée licenses must be

issued to water users.

8.5 Conclusion

There is not enough water available in the Sanchoa¢ént to supply the current water users and the
Reserve. Therefore it was decided to increasedtehiment area by transferring water from the Sabie
catchment into the Sand catchment. Initially it yeéenned by the White paper [1994] to augment low
flows in the Sand catchment by the BTP. It showddnbted that by then the environment was not a
recognized water user. But since all water is usedulfil the domestic requirement no water is
transferred to the river to augment low flows. dtunclear when one of the purposes of the BTP
changed from dugmenting low floivto “replacemerit The change of plans creates confusion about
the purpose of the transfer pipeline. Several kalkeholders mentioned that the change of plan must
be a political decision. This shows the influenwerf politicians on water resource management.

As planned all water treatment works in the Santthtaent will decommissioned after being
connected to the BTP. Some pump stations will Aesfiormed to booster stations to pump the water
from the BTP to the surrounding committ&é&sBut it is doubtful if this will really happéf® and that

the BTP will replace the domestic abstraction dmetteby freeing up some surface water to relieve the
situation in the catchment. For example, at the erdnonly two water treatment works are connected

182 Erom interviews with several Water Treatment Wasksrators, 29 April, 12, 13, 21 May 2009, Sanduaient.
183 Most interviewed pump operators expect that thepstations will not be decommissioned after beiognected
to the BTP. The pump stations will remain as bazlpumping stations.
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to the IBT, but they are still abstracting surfagater. So they do not relieve the stressed water
resource situation.

According to the NWA [1998] the Reserve must beegieffect to. The Sabie River Catchment
Operating Rules for the management of the surfagenresources is currently the best available
methodology to give effect to the Reserve and thesethese rules must be implemented. But it is
proven to be difficult to implement the OR. The ©&h be regarded as a water allocation mechanism.
The rules allocate water between the irrigation®eand the downstream users. Because of the impact
of water allocation on the water users stakehalieslvement is important in this process. However,
there was no stakeholder involvement during theingriprocess of the OR, the people concerned did
not have any decision-making power about the ouésoof the OR.

Several conditions must be met before the OR cammpémented: cooperation from the farmers is
key to the success of the implementation, withbatrtapproval it is senseless to adapt the wdifs. |
also necessary to monitor water use to check ifaths#raction points comply tot the OR. One cannot
monitor without water measurement equipment to toorthe irrigation water use and the domestic
abstractions. Therefore this equipment must baliest as soon as possible. Another condition before
implementing the weirs is the refurbishment of tlgation infrastructure. Most of the stakeholders
argued that the OR cannot be implemented withdwahi#itation the irrigation infrastructure.

Since the Sand catchment is a stressed catchnoemputsory licensing is another option to bring the
Sand River back into balance. The Inkomati InteBtshtegic Perspective even states that compulsory
licensing need to be implemented in the catchmidotvever due to the administration burden of
licensing and the resulting backlog at DWAF Regidd#ice not all the water users in the catchment
are registered, let alone being licensed. Onceeémehted the compulsory licensing process will have
a significant impact on the existing and potentialv users [ICMA, 2007]. Therefore stakeholder
participation is key to the implementation of watbcensing and there must be ongoing
communication and consultation with the water useis water stakeholders.

In conclusion, three strategies have been put agepto solve the water deficit and to address the
Reserve. The Inter Basin Transfer and the Operdnofes can be regarded as the engineering
solutions to solve the water deficit. The thirdagtgy, water licensing is a non technical approach.
Through the Inter Basin Transfer the water avdilghin the catchment will increase, however, this
does not necessarily lead to an increase in watelahility for the Reserve. By implementing the OR
and compulsory licensing the distribution of therently available water will be changed. It becomes
clear that the implementation of these strategiea time consuming and complex process, partly
because of current and past political and socfllences.
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9 Conclusions and recommendations

9.1 Conclusions

This section answers the research questions, antbsed with some final remarks about water
management in South Africa. The conclusions of tiesis are made within the context of complex
and interwoven social, political, environmentalgd @tonomical issues that are prevalent in the Sand
catchment.

Water allocation

One of the novel elements of the new water framkwsrthe Reserve. The conditions of the

Reserve must be met before any other authorisabowater use can be made. In the Sand
catchment, however, the Ecological Reserve is dke (downstream) water user in the catchment.
Water is abstracted by several upstream water uegesdless of the Reserve, only the remaining
water (if any) is left for the Reserve. The SabiweR Catchment Operating Rules for the

management of the surface water resources arentlyrtbe best available methodology to give

effect to the Reserve. The Operating Rules pressripassive management of the irrigation
abstraction weirs. The basic rule is that any alsitin (irrigation and domestic) must release a
minimum fixed proportion of 35% of the flow downsam.

Water distribution

After analyzing the practices of the several watars in the catchment it can be concluded that the
legacy of apartheid remains an important part obppeEs everyday lives. The current water
management, in every water use sector, still refléte abolished apartheid policies. Despite the
new water policy framework, the water in the catehiris not managed in accordance to it. There is
a gap between actual water distribution (reality)l ghe desired distribution according to the new
water legislation (planning). The main reason fois tgap is that the new policy model is not
combined with an effective implementation stratagg monitoring plans.

Water control is about the regulations and comdfdhuman behaviour, particularly with regard to
the forms of cooperation necessary to make iregasystems functioning [Mollinga, 2003b]. The
irrigators in the Sand catchment, however, hardipperaté® they act independently of one
another. The lack of cooperation amongst the itoigais one of the reasons for the non functioning
irrigation systems. Another reason is the lackwhership on the part of the irrigators. Because of
the lack of ownership the irrigators do not maimt#e infrastructure resulting in the current
dilapidated irrigation infrastructut€. This is in accordance with Coward’s [1983: in God; 1986]
observation, who argued that ownership and respiibsifor irrigation works invariably coincide.
The irrigators in the Sand catchment (except Cham2) do not have a sense of ownership of the
irrigation scheme. Explicit ownership of the schemefundamental to improve responsibility
towards the scheme [Coward, 2006]. However, thegowent does not have any plans to officially
hand over the schemes to the irrigators. Thus @kmivnership by the irrigators is not likely to
happen in the near future.

The water control technology in the catchment &ty constructed. The irrigation infrastructure
and water control structures are developed by tlmtewofficials of the previous apartheid
government. Implementation of the Reserve (ancklieged Operating Rules) is impossible with the

184 1n some circumstances they do cooperate e.gnial céeaning (once a year).

185 Another main reason for the dilapidated infrasinte is the government withdrawal from the schentles,
government used to maintain the infrastructure.

166 champagne farm is owned by a Community Propersogiation.
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current water control infrastructure. It is simpigppossible to implement the passive split,
prescribed by the Operating Rules, with the cunmmastructure (abstraction weirs).

Meeting the Ecological Reserve

A comprehensive Reserve determination is curramijerway and due for completion in November
2009. Once the Reserve is signed by the Ministes, binding on any institution in water resource
management and it needs to be monitored. Propérotoneasures will need to be implemented to
ensure that the Ecological Reserve is met [DWAR420 p. 53]. However, the Reserve is not set
yet, therefore there is no benchmark to monitoratkeial river flow against. At the moment, only

the Instream Flow Requirements can be used to orondmpliance. The non-compliance from

1968 until present is 11%. This percentage shoves ghrcentage of months that the IFR
requirements are not met.

Obstacles

Implementing and meeting the Reserve has provdretdifficult. The new water policy faces a
difficult transition period. It should be noted thithe new water legislation does not envisage an
instant implementation with regard to the Environtaé Reserve. But the Reserve will be met by a
progressive improvemeéft. Therefore, it is not realistic to change, albasudden, from the current
stressed situation to a situation where the Ressivagplemented and complied with.

The Sand catchment is in water deficit, especiliging times of low river flow. Several strategies
have been put in place to address the water deficitto meet the Reserve; 1) Inter Basin Transfer,
2) Operating Rules, and 3) water licensing. Desthite completion of the Inyaka Dam, the Sand
catchment remains water stressed. Though the énraedfwater will relieve the pressure in the
stressed catchment and will thus increase the @mviental flow. The water licensing process in the
Sand catchment is still at an early stage. Onlyallsnumber of water users are registered, letealon
being licensed. Six years after signing the OpegaRules, they are still not functioniti§ One of

the main reasons is the lack of knowledge abouOperating Rules amongst decision makers and
that the current irrigation abstraction points di allow the release of a proportional flow. It is
expected that the threat of a legal case by the Said Wildtuin will elicit some cooperation from
the government®. Fortunately for the accused government the smiut near; Teba development
wrote a proposal for the refurbishment of the atign infrastructur€®. The government wants to
rehabilitate the infrastructure, but they lack ttaff to implement the project themselves. By
funding this refurbishment project a NGO will reliiite the infrastructure and empower the
irrigation management committees.

Despite the catchment being in water deficit theeeadvanced plans to partially replant the former
commercial forestry plantations. According to DWA&F! review study, re-afforestation with long

7 This is in accordance with Section 27(2) of thenQitution according to which the State must tad@sonable
legislative and other measures, within its ava@alelsources, to achieve the progressive realizafi@ach of these
rights. Source: National Water Act Amendment Biliscussion & voting, Water Affairs And Forestry Holio
Committee, October 26 1999. Source: www.pmg.org.za

188 After modeling several scenarios to meet the Resir the Sand catchment it is concluded that impeleting
the Operating Rules is the best scenario to impiiree quantity of the water downstream in the catefim
However, the Reserve is still not met in July andyést (see Annex J).

1891t is interesting to note that one of the argursarhployed by the Sabie Sand Wildtuin is aboutniimabers of
jobs created in the conservation sector. This asgins related to the “productivity principle” dfé NWA.

70 The refurbishment proposal includes the adaptstadrthe irrigation abstraction weirs to make thesmpliant
with the Operating Rules

71 As almost every DWAF report, this report is writtey a consultant as well. Because of the lackuficient
capable staff at DWAF, consultants are hired fonadt every job. Hence, DWAF became dependent osethe
consultants for almost every knowledge intensiveigien. This raises the question to what DWAF caket
informed decisions based on these reports writyecobsultants.
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rotation pines would not have a significant effectwater requirements [DWAF, 2009b]. But even a
small increase in water requirement will make thetew resource situation in the already closed
Sand catchment even more stressed.

Almost all the interviewed stakeholders argued ttiet inefficient irrigation schemes must be

rehabilitated to increase downstream river flowtha river. This research shows that this is not a
valid reasoning. Many more factors (e.g. stakeholo@ticipation, adjusted abstraction weirs,

controlled afforestation, and monitoring) than synmfrastructural rehabilitation need to be in

place before more water is available for the EdcldReserve.

Based on the new water policy framework numeroasigl reports and policies have been or are
being drafted; e.g. Water Service Development Paatchment Management Strategy, Water
Conservation and Demand Management plan etc. Howdespite all these plans it has proven to
be difficult to implement the new water legislatiom conclusion, despite the new (highly
acclaimed) water legislation, the reality on theugrd remains typically one of business as usual, as
we enter into the second decade of South Africaraatracy.

Perception of water users

The focus of this research is on the EcologicaleRes There is hardly any awareness about the
Ecological Reserve and it is poorly understood lpsinof the interviewed local stakeholders: e.g.
“it is for the park” or “it is water for Kruger. There is a better understanding about the Reserve
among senior government officials. However, thealgeeople (e.g. irrigators and pump operators)
are the actual water users, therefore, it is ingmtrthat they have a good understanding of the
Reserve. Because the local people are not awatkeoEcological Reserve (the Reserve is not
included in any operating manual) they do not aarttreir (abstraction) infrastructure according to
these rules.

Stakeholders do not participate in the decisioningakrocess surrounding the implementation of
the Ecological Reserve. In relation to this, one wander what will happen if the water users
mobilised in the ICMA would really get a say oveater management in the catchment. It is
guestionable that they will change the water atiocain favour of the environment. Because of the
lack of awareness of the Reserve by most intendewater users, it is expected that they will push
the environment even further down the ladder ajrjigi*%?

Inefficient irrigation discourse

A common discourse among South Africa’s water deaisnakers and researchers is that the
country is in water deficit and since the irrigatisector (the biggest water user) is inefficient it
should be improved or land taken out of production:

» As described by several researchers and governmeeotts, South Africa is a water scarce
country: e.g. 1) 15 out of 19 WMAs are in defiwhilst a surplus exist in the country as a whole
[DWAF, 2004b: Al], 2) only 8.6% of rainfall converto usable runoff, the lowest proportion in
the world [Hamann & O’Riordan, 2000], and 3) theuntry is expected to be among the most
water scarce countries in the world by 203%de Lange, 2001]. This was recently confirmed by
the current minister of Water and Environmentalai# in her speech at the parliamentary
Budget Vote of 2009/10, 24 June 2609

172t is important to note that he environmental se& one of the largest employers in the catchmEme lack of
flow in the Sand River could result in a drop ie thumber of tourists. This will negatively impalethumber of
jobs in the sector.

173 \WMI water scarcity map, presented on 2nd Worldt&/&orum in the Hague, 2000.

174 Speech by Ms. B. Sonjica, Minister of Water andiEmmental Affairs. Budget Vote of 2009/10, 24 2009
Source: www.dwaf.gov.za
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» Almost all the reports and almost all the interaemstakeholders blame the irrigation sector for
this water deficit since it is the major water nes@ consumer. It is argued that the irrigators use
the water in an inefficient and unsustainable manhgriculture is valued as a “low value” water
user, as confirmed by Wester [2008].

* As a response to the water crisis DWAF should actirbplementing more efficient and
sustainable irrigation techniques. This is confidny de Toitet al [2009a: 14] who states that
the CMAs and regional DWAF have the legal obligatio respond to crisis situations by taking
the measures necessary to meet the Reserve.nis ééiirrigation, this involves requiring the use
of efficient and sustainable irrigation techniquesll new licenses and altering existing licenses
(particularly those of users largely contributinglte crisis situation) to require a shift to a#iat
forms of irrigation.

Way forward

The domestic sector in the Sand catchment will iygpked through the Bosbokrand Transfer
Pipeline. This transfer pipeline is an example bé told supply driven approach to water
managemenf>. The remaining water user will be the irrigati@c®r (and forestry). Meeting the
Ecological Reserve in the Sand catchment is onBgipte by limiting water abstraction of other
water users. The water abstraction of the irrigasector can be limited by; 1) reducing the water
allocation, 2) more efficient water use in the snheBy reducing water allocation, strict monitoring
is required, however, there is no staff availablenbnitor irrigation abstraction and it is relative
easy to tamper with the monitoring structures. Argnefficient water use in the scheme requires a
costly upgrade of the schemes’ infrastructure. &toee, both options are not realistic for the near
future.

Concluding remarks

The focus of the catchments’ water management toomestic water use. This becomes clear in the
effort shown to meet the BHNR (by connecting thendstic networks to the Bosbokrand Transfer
Pipeline). The focus of Bushbuckridge Municipalgyon delivering drinking water, as promised by
the ANC government. The Ecological Reserve sho@ldabgmented with water provided by the
same transfer pipeline, however, so far this didiappen. This proves that the Ecological Reserve
is overruled by the political reality to satisfyetbbasic needs of the population (the voters). The
satisfaction of the basic human needs relatesedsibcial equity principle” of the National Water
Act. This shows that the fundamental principlesarmpdning the NWA are in conflict with each
other. It becomes clear that in the Sand catchntbet “social equity” and “economic
productivity™’® principles of the National Water Act are more imtpat for the implementing
agencies than the “environmental sustainabilitpgple”.

This section concludes with the title of one of ®oAfrica’s most famous bookstong walk to
Freedom’, an autobiographical work written by Nelson Marddlo meet the Reserve there is still a
long way to go, it is a long walk indeed and it htignvolve curbing the freedom of some water
users. Hence, in order to put DWAFS’s slogaore, for all, for evérinto practice some tough
political choices have to be made. These politidabices will be the outcome of a political
negotiation process among the water users.

1 The persistence of supply driven thinking is stiflsible amongst the responsible policy actors e.g.
Bushbuckridge Municipality and DWAF. DWAF recentlyeated a new infrastructural branch responsihig¢hie
infrastructural management of the water resources.

176 Although not extensively researched in this thésisy briefly described in chapter 2), the prodkitt of the
industrial sector (e.g. power generation in Gautprmyince) is of national economical importance effore,
water is transferred from several other catchmentisilfil the industrial water demand. Another exalenof the
productivity discourse is the Sabie Sand Wildtusrgument about job creation.
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9.2 Recommendations
Based on the research, as presented before, pluig doses with some recommendations to several
key stakeholders in the Sand catchment.

Department of Water Affairs and Forestry

The irrigation abstraction weirs are owned by DWATherefore, they should alter the weir to
comply with the Operating Rules. The weir crestrgetsy (height and/or length) must be adjusted
to ensure a passive division of water between aljui@ and other users. Modification of the
abstraction weirs to comply with the rules is tlestiboption to alleviate the stressed situatiornen t
downstream part of the catchment. Besides the idapt the abstraction weirs, a campaign to raise
community awareness is a prerequisite before ami wen be done.

One of the responsibilities of DWAF is monitorind water flow and water use. An adequate
monitoring system is required in order to propel&termine whether there is a violation of the ER
in a particular time and space. In addition, ineortb get a better understanding of the water
resources in the catchment monitoring is also requiWater resource data is used for, among
others, water availability studies, which are @atriout before issuing licenses. However, until
present there is only one gauging station in thedSatchment. | recommend DWAF to construct
more gauging weirs to monitor river flow. It is c;omended to provide at least one new river flow
gauging station in the upper catchment to imprdwe dstimates of the water resources. DWAF
should also originate a structure to monitor water at several strategic points. The lack of staff
monitor water use is one of the reasons for thie ddienonitoring. A solution could be to involve the
water bailiffs in monitoring. However, the waterilligs are employed by DoA.

Inkomati Catchment Management Agency

Stakeholder involvement is one of the main aspefdise new water policy framework. Therefore, it
is recommended that the ICMA emphasize local stalkiein involvement in all its activities (e.g. the
writing process of the Catchment Management Stieé8g The ICMA should emphasize the need
for a functioning Catchment Management Forum. T$teyuld support the Forum as well.

The knowledge about the Reserve amongst the ditferater users is deplorable. It is vitally
important that the water users become aware afpertance of the Reserve to sustain their future
and that of their children. Sustaining the envireniris not only necessary for their health butsba
impacts on the employment in the region. The ICNMaldd commence an awareness campaign to
raise awareness among the different water uses, cdanpaign should be combined with the
campaign required for the implementation of the 1@fpeg Rules.

Catchment Management Forum

It is likely that the water resource situation wilit improve if there are no appropriate platfofors
integrated planning. Therefore, | recommend to theeaew life into the Catchment Management
Forum and to turn it into a functioning forum. Aig forum stakeholders should come together and
discuss water resources management issues in tittarent. By involving the stakeholders in the
decision-making process it will help them to untsemd the bigger picture so they can make more
informed decisions.
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Department of Agriculture

The withdrawal of government support has led todkeline of the irrigation infrastructure. It is
proven that the resource poor farmers cannot matgechemes without government assistance.
Therefore, DOA should assist the farmers and shewammitment towards the irrigators (e.g. by
granting the refurbishment proposal). The departmenalso recommended to empower the
extension officers in the irrigation schertfés

Irrigation Management committees

The management committees should do its utmostwastrve the farmer with the limited resources
available. The committees should inform the wagglifts about the Operating Rules and should tell
them to stick to these rules. | recommend that a#teabilitating the canals, some parts of the main
canal will be fenced by the farmers to preventleattossing’®. The management committees

(assisted by NGO’s or consultants) should develsipucture plan or roadmap for the schemes.

Bushbuckridge Water

| recommend that the abstraction points of the madard adhere to the Operating Rules. The water
board should inform the pump operators about thesruarhe water board should also include the
operating rules in the operation procedures oftisraction pumps.

Researchers

Numerous articles and reports are written by séwesater researchers about the situation in the
Sand catchment. The focus of these researcheraimynon policies and hydrology. To get a better
understanding of the actual practices it is recomied to focus on the situation on the grdihd
For example, one should visit the domestic pumpgtagjons and interview the operators, instead of
quoting the documentation from the water board .only

Further research is required on the performancethefcurrent irrigation schemes. This should
clarify if irrigation is the best suitable landuisethe water stressed Sand catchment. Possibly othe
farming options, or other types of landuse, areenaqpropriate in the Sand catchment.

Further research is also required on how to defireprinciples of the National Water Act, namely
equity, sustainability and efficiency. How will the principles be defined or negotiated by the
stakeholders? By negotiating these principles ne@stions will arise, e.g.; how can one compare
the bench marks (e.g. economic profitability) ofclkeaprinciple and are productivity and
sustainability comparable?

177 By empowering the extension officers they camtthe farmers how to increase their productivity.
178 Cattle crossing causes breakages of the conaatdsc
7 This reasoning is not only valid in the Sand cateht but can be applied throughout the country.
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Appendix A: Water management areas in South Africa
Location of water management areas and inter-wasgragement area transfers. Source: DWAF [2004b]
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Appendix B: Description of irrigation abstraction points

Dingleydale weir

River: Tlulandziteka River

Location: 1,5 km downstream of Kasteel dam S 2848
E 31°02'26.1

Water use: Irrigation canal to Dingleydale/ Chagrmascheme

Description:  Small weir with overflow. The wateoWs around the weir into a silting basin
A sluice gate is mounted on the head wall, thie gabnly closed for maintenance in
the canal

Current state: The sluice gate at the head walladken and can’t be adjusted.
Currently the gate is fixed in an open positimater goes into the canal
The sluice gate to release water from the canaltime river is broken, no water is
released back into the river

New Forest weir

River: Mutlumuvhi river

Location: Upstream of NF scheme S 24°44'30.8 Sapdtr S 24°44'37.0
E 31°04'17.2 E 31°04'22.1

Water use: Irrigation canal to New Forest scheme

Description:  Weir with overflow. Irrigation absttaan point is a drop intake, the water is piped
approximately 100m to the canal.

Current state: Sluice gate at weir is broken amshotbe adjusted.
Gate was only closed for maintenance in the canal
Pipe to pump for chicken farm not in use anymore
New pipe is excavated by a contractor for BBR mipailtty to bring water to six
JoJo-tanks near two schools. Location JoJo tanksS 24°43'73.8

E 31°03'26.5
Champagne weir
River: Klein Sand River S 24°39'07.6
E 31°03'24.8
Location: Close to Rooiboklaagte village
Water use: Irrigation canal to Champagne scheme

Domestic water pumped to Acornhoek dam: Tintswalsplital+ domestic

Description:  The domestic abstraction point is tigtoa grid on top of the weir, therefore the dam
need to overflow in order to feed the domestic ralotion point. This limits the
agricultural abstraction.

Current state: Irrigation canal not in use anymdfanicipality blocked the canal entrance with a
steel plate to prevent water going into the cafkthe water that eventually reaches
the sandtrap is diverted back into the river

Edinburgh weir

River: Mwandlamuhari river (downstream of Kleiarfsl river)
Location: South of Songeni village
Water use: Domestic use for Songeni community: 83aiver purification plant”

Irrigation canal to Edinburgh dam: Allemande sobe

Description:  Weir with overflow. Water abstractipoint is a drop intake. A water purification
plant close to the weir pumps water from irrigateamal

Current state: Canal to Edinburgh not in use angmbhe purification plant pumps water from the
canal, 50m after start of canal.
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Appendix C: Description of domestic abstraction points

Zoeknog Water Treatment Works

Location: Zoeknog (upstream of NF weir)

Pump station: S 24°54°33.8 Treatment works: S 24°45'26.1

E 31°00'25.7 E 31°00'35.9

Water source: Mutlumuvhi River
Construction year: approx. 1999 by DWAF
Operator: BBR municipality since 1 April 2009, ptaoperated 24/7
Capacity: 32 /s : 2765 Hulay: 1.00 Mn¥a
Service area: Zoeknog + Mjambene
Pumping method: Water is pumped from the MutlumuRhier at the weir into a pipeline to

the water treatment plant
Water is pumped throughout the year, no restnsticn times of water
scarcity

Challenges: Flow meter is not working for almost&ns, not possible to take samples for
a couple of months. Outlet valve of Hydrocare teniiroken since 1,5 week,
so they can’t add this chemical. Problems are tegdo the municipality in
Thulamahashe. The pump at the weir is blocked loyrsnt a temporary
pump is installed.

IBT: Not connected (the pipeline to the planhdd yet constructed)

Shatale Water Treatment Works

Location: uphill of Shatale and London

Treatment works: S 24°48'17.1

E 31°01'21.5

Water source: Small dam in the mountains (notedi
Construction year: -
Operator: BBR Water since 2003, plant operated 24/
Capacity: 1700 Atday: 0.62 Mna
Service area: Shatale (856/day) and London (850 Huay)

Purification method: Chemicals- Fluctuating canakstling basin- sediment tank- filter- reservoir

Pumping method: Water flows by gravity from the ddumough a pipe to the treatment plant

IBT Not connected, pipeline stops just nest toplant, outside the fence. Plans
to connect IBT to a new build reservoir next to ¢xésting plant.

Dwarsloop Water Treatment Works

Location: Dwarsloop Pump station: S 24°45'54.2

E 31°07'31.6

Treatment works: S 24°47°'19.3

E 31°04'51.6
Water source: name unknown
Construction year -
Operator: BBR Water
Capacity: 460riiday in two shifts 7.00-12.00-17.00hour; 0.17 fm
IBT: not yet connected, will be connected in au@@19
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Sand River purification plant

Location: East of the Edinburgh dam
Pump station: S 24°41°47.4 Treatment works: 24%®11'11.5
E 31°10'11.8 E 31°10'11.1
Water source: Mwandlamuhari river (downstream kgt Sand river)
downstream Champagne + Dingleydale dam + Changppgmp
Construction year: approx. 1994
Operator: BBR Water since 2001, plant operated 24/
Capacity: 350rhin one shift: 8 hours: 1050%day: 0.38 Mn¥a
Service area: Songeni + Mabomlo + Buffelshoek
Purification method: Soda + Chlorine + Chemietec®otla ash
Pumping method: Water is diverted from the Mwandlaari River at the weir into a canal in

the direction of Edinburgh dam, water is pumpednfrihhe canal and piped
(about 100m) to the purification plant
IBT: no

Thulamahashe purification plant

Location: Next to the Thulamahashe-New Forest road
Pump station: S 24°43'45.7 Treatment works: 24%13'19.5
E 31°10'22.8 E 31°10'33.6
Water source: Mutlumuvhi River (downstream of Neovest weir)
Construction year: 1982 by Department of Works ewatipply section
Operator: BBR Water since 2002, before operatedDbpartment of Works, water
supply section, plant operated 24/7
Capacity: 380rtthour: 9120 iYday: 3.33 Mna
Service area: Thulamahashe + Rolle

Pumping method: Water pumped from the MutlumuvhieRiand piped (about 2km) to the
purification plant, from the plant the treated wai® pumped to a large
reservoir. The IBT is also connected to this reserwvater is already
pumped through the IBT into the reservoir.

IBT: Reservoir next to treatment plant is connedtetBT since December 2008

Dingleydale purification plant

Location: Next to the Dingleydale — Songeni raadng DD main canal
Pump station = treatment plant: S 24°42°'07.3
E 31°13'28.4
Water source: Dingleydale irrigation canal
Construction year: build in 1998 by DWAF
Operator: DWAF
Capacity: pump: 13 I/s, volume of treated water ethefs per day, depending on

dirtiness of the water, varying between 43 and m@@ay (if water is dirty a
lot water must be drained and backwashed). Folag8tel3 pumping days the
average was: 72 iday: 0.01 Mn¥a

Service area: Dingleydale village (+ Stlari)
Purification method: Hydroca + HtH + Chlorine + Saakh
Pumping method: Water is pumped from the irrigataanal into settling tank. Fri-Sunday

irrigation water is diverted to Champagne: DD casadmpty, it takes two
day for water to reach Water is only pumped on Vésday-Friday. Water is
pumped from the canal for three hours into settlantk -> water treated and
pumped for two hours. 3 hours collecting, 2Zhounsipung (two times a day)
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Present: No water is pumped to Stlari anymore duée limited capacity of the
plant. If the water is divided between the twoagks they both have only
2hours of water

IBT: not connected

Champagne pumping station

Location: North of the Champagne dam Abstractieir: S 24°54'33.8
E 31°00'25.7
Water source: Klein Sand River, same abstractiein & old Champagne canal

Construction year: build in 2001, operation started002
Build by DWAF and BBRWaterBoard

Operator: BBR Water, plant operated 24/7
Capacity: no flow meter, report only running hoafshe pumps
4 pumps (1 standby): 30Kw 20l/s
2 pumps (1 standby): 18,5Kw 10l/s
Max capacity: 70 I/s: 2.21 Mita
Service area: Acornhoek dam
Purification method: - (only pumping)
Pumping method: Water needs to overflow into thetjrfrom the inlet water is gravitated

through a 300mm steel pipe to the basement of tmeppouse, 6 pumps
pump the water from the basement (h: 15m) intopipeline to Acornhoek
dam, pumps work 24/7, during times of low rivervila smaller number of
pumps is operated, as much water as possible isates!.

Present: No water is pumped to Acornhoek dam, duehabilitation of the dam
There is no communication between Acornhoek dach tae pumphouse.
The pumphouse operates independent from the danmua® water as
possible is pumped.

IBT: not connected

Edinburg A/B water treatment works

Location: downstream of Edinburgh dam

Water source: Edinburgh canal, from Edinburgh dam
Edinburg A: 10m south of canal } just opposteh other
Edinburg B: 50m north of canal }

Construction year: 1992 (Edinburgh A)
- (Edinburgh B)

Build by DWAF
Operator: BBR Water, plant operated 24/7
Capacity: A: 60hour: 0.53 MnYa  } 1.58 Mnt/a
B: 120n¥/hour: 1.05 MnVa  }
Service area: A: Edinburgh + Cottendale

B: Welverde + Lydlo

Pumping method: Water is pumped from the Edinbwagial into the two treatment works.

History: Edinburgh A was build to supply Tsintswélospital
The next user along the canal was Allendale Cilmus, but since they are
closed, the treatment plant is the only water adeng the canal, except a
couple of small farmers upstream of the plant we® siphons to water their
plots (very small volume).

Present: Sometimes there is not enough water ioahal in winter

IBT: Connected to IBT, IBT water must be testedtflsefore the transferred water
can be used. This plant will become a boosterdétaplant.
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Appendix D: Description of storage dams

Kasteel dam

Source: natural runoff

Location: Upstream of DD next to R40 road

Water user:  lIrrigation: Dingleydale scheme

History: The dam was built in 1965 and raised dyitire late eighties

Current state: Valve at outlet tower is blockedabsteel pipe. It is not cost effective to repais th
valve. Therefore a siphon (steel pipe with a di@met about 300mm) is placed on
top of the dam to release water into the downstréanandziteka River. However,
the siphon is blocked and doesn’'t function anym@&uerrently water is released
partly through the broken valve and over the spijiw
Problem: siltation of the dam caused by the upstrérick factory: reduction in
storage.

Dam safety: A "first" dam safety inspection was eltny PJA Slabbert for the DWAF Directorate
Civil Design in January 2001 (Report No. X302/26JEYin which it was concluded
that the dam may have to be abandoned due to postipe stability insufficiency,
excepts if a "useful purpose can be found" and igeal that some remedial
measures are taken

Orinoco dam

Source: Natural runoff + irrigation canals from @Bd NF

Water user:  Irrigation: New Forest

Description:  The water that is not used in the Bydale scheme is diverted to the Orinoco Dam
and used in the New Forest scheme

Current state: Currently no water from DD canalches the Orinoco danbecause of water
shortage?
Community members (fishermen) opened the valvéhatoutlet tower to release
water to catch fish downstream of the dam

Acornhoek dam

Source: Water pumped from Champagne dam

Water user:  domestic + Tintswalo hospital

Current state:  DWAF is rehabilitating the dam unaébDam safety rehabilitation program: Group
1 Dams Phase 1: Acornhoek dam”
A road is constructed on the dam wall.

Edinburgh dangnot visited)
Source: natural runoff only

Water user:  domestic

Description:  Edinburg Dam discharges water int@amat, from which two water treatment works
abstract water (AWARD, 2008)

Current state: unknown
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Inyaka dam

Source: natural runoff only
Water user:  domestic and irrigation
Description:

Current state: recently constructed

Table adapted from Pollaet al 1998, DWAF 2003, RSA (undated, circa 1980), adARD 2008

large storage dam on the Marite R(gee sectioB.2)

Dam Water source Catchment MAR Gross storage| Net storage | Former administrativg Designed for use
area (kM) | (Mm%*a) | capacity (M) | capacity (M) authority (current user)

Acornhoek| Small tributary of Klein| 116 ha 1.16 11 0.80 Lebowa Domestic

Sand River
Casteel Tlulandziteka River 73 ha 0.73 1.6 1.35 oleb Agriculture (Dingleydale)
Champagn| Small stream + 0.28 Lebowa Agriculture
e DD irrigation canal (Champagne scheme)
Edinburgh | Sephiriri River + 281 ha 3.34 3.3 2.42 Gazankulu | Agriculture (Allendale +

Mphyayana River Dumfries) + domestic
Inyaka Maritsane River and 209 100 123 120 - Environmentt

Marite River Agriculture + Domestic
Orinoco Tributary of 107 ha 1.07 1.9 1.62 Gazankulu | Agriculture

Mutlumuvhi River +

irrigation canal

(DD+NF)

The Zoeknog dam which was built by the then Leb@eaernment failed in 1993 and is not describeciiet
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Appendix E: Schematic layout of Dingleydale and New Forest irrigation scheme

Source: ARC-LNR. (1999).New Forest and Dingleydale irrigation scheme owewiand
development potentiaPretoria
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Appendix F: Summary of the Teba irrigation refurbishment proposal

Title:

Funding application for the proposed refurbishmeinthe New Forest and Dingleydale irrigation
schemes.

Background:
The farmers, through the Management Committee, lepmoached MABEDI (Maruleng and

Bushbuck Ridge Economic Development Initiative) aheba Development to assist them in
applying for funding to refurbish the canal irriget systems. This is seen as the major factor
limiting the success of the farmers. Other critimadas such as advice, access to inputs and markets
are currently being addressed by the MABEDI progretnot described in this repott)

The tragedy of the commons is apparent on a nurobdrrigation schemes where an ever
decreasing quantity of water reaches the farmeasrasult of leakages throughout the unmaintained
supply system. The large number of users and tlséhess of the supply networks compound
problems associated with maintenance and the a@@om that such maintenance requires. These
previously dependant farmers have neither the ressunor the incentive to organize themselves.
The result is a combination of unreliable supphotighout the year and inconsistent supply to the
various users.

Based on the above description of the irrigatidmestes and the current economic initiative that is
being driven by MABEDI, their proposal focus on theed for the refurbishment of the irrigation
canals in the two irrigation schemes, New Foredt@imgleydale.

Aim:

To improve supply reliability and overcome poor gesand wastage of water within the irrigation
schemes, thus increasing water use efficiency.€fber all the canals, dams and infrastructure in
both irrigation schemes need to be refurbished.

Community Managed Contract

The proposal is based on a Community Managementr&xinapproach whereby the project is
managed by the Water Users Associations’/managero@mimittees. The committees will be
empowered in the construction, running and maimte@aof the irrigation schemes. They will be
responsible for the appointment of labour, consigtand will be accountable for the entire process.
The committees have requested Teba Developmerg tbeblead consulting agent for the design,
engineering and management of the refurbishmentatee already existing relationship between
Teba Development, the farmers and the communitutyir the MABEDI programme.

| conclusion: The community facilitates and manatiesrefurbishment of the canals. They oversee
the entire process from the appointment of cortradio the establishment of a sound maintenance
and management plan. The proposal uses a labemsiue methodology to create employment and
impart skills to local beneficiaries. All labour Wbe trained on site. The reason for using local
employees is twofold. Firstly it addresses theassfipoverty and unemployment and secondly it
assists with skills transfer and capacitates thalloommunity with the necessary skills to maintain
the canals in the future (increase ownership).
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Budget:

The total cost of the project is R38.57 million amitl be completed over an 18 month period.

Table 1 Proposed project costs and capital outlayequirements (in Millions of Rands, excl. VAT)

Section | Description Dingleydale New Forrest | Total
A Fees and Supervision | 1.85 1.85 3.70
B Canal Materials 16.20 6.65 22.85
C Other Materials 3.82 2.28 6.11
D Labour 3.46 + 2.44 + 5.91 +
Total 25.33 13.23 38.5

The cost of the refurbishment per hectare:

Dirtpdy. R38.000

New Forest:

R29.000

Rehabilitation:

The canal system is in major disrepair. It is assdithat between 65 and 75% is lost in the mainline
and infield canal, with 25 to 30 % available foeus the field. The canal lengths have been divided
into various canal maintenance requirement categoiihe replacement, repair and minor repair
lengths are determined visually by assessing eaatrete panel (see table 2 and 3).

Table 2 Repair and replacement lengths for Dingleyale canal system

Section Replacement Repair Minor repair Siphon Total
length (m) length (m) length length (m) length (m)
Main canal 2700 7500 13000 2300 25500
Infield canal 1 (larger) 14472.5 18607.5 8270 - 41350
Infield canal 2 (smaller) 24116.05 31006.35 13780.6 - 68903 +
Total 135753
Table 3 Repair and replacement lengths for New Foget canal system
Section Replacement Repair Minor repair Siphon Total
length (m) length (m) length (m) length (m) length (m)
Main canal 1900 9500 12800 2300 26500
Infield canal 1 (larger) 7525 9675 4300 - 21500
Infield canal 2 (smaller) 11620 14940 6640 - 33200 +
Total 110253

Replacement length:  canal section needs to bevexnirtotally and replaced

Repair length: 25 % of the canal section needetreplaced, on average.

Minor repair: 5% of the canal section needs repa average

Along the canals foot bridges + vehicle/animal shogs +washing areas need to be installed to

prevent future damages to the infrastructure.

Supervision
The labour will be sourced from the local commwsti The Management Committee will be the

link between the farmers on the irrigation scheaas the project. TEBA Development, who is the
agri-business consortium partner in the MABEDI pamgme, will manage and mentor the project.
Teba has sufficient management capacity to suadBsghplement this project together with the
water user associations. A team of experienced petf@ssionals will support the program. Teba
has the intention of retaining a permanent presenpeoviding rural development services within
these areas. The DoA has also shown their supptretfarmers.
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Future

The proposed implementation procedure could resulan additional 1,500 to 2,000 m3/h to
available to farmers on the lower reaches of timicas well as downstream users of the Sand River
system

The community will be a key role-player in the pees and their inputs will be vital to the success
of the project. The Management Committee and théeWWdsers Associations will be further
capacitated in organizational and management sKillss will ensure the sustainability of the
project and more efficient water use on the irf@aschemes.

Farmers have stated that they are willing to cbuate for the use of water once a reliable supply is
secured.

Strong points of the proposal are:

- Farmer driven approach;

- Adjustments of the abstraction weirs in accordatocthe Operating Rulés

- The refurbishment proposal is not a project enoivn. The project is embedded in the much
broader MABEDI project which focuses on a combioratof several aspects: 1) input linkages, 2)
market linkages, 3) extension services, and 4xdtfucturé®.

- MABEDI has proven to have the will, the skillstatie capacity to refurbish the infrastructfite

Weak points of the proposal are:

- Teba believes in the strength of the irrigatioanagement committees, | doubt if this can be
justified;

- According to the proposal “... water is plentifahd sufficient for the irrigation schemes”.
However, crop water requirements are not calculated water availability is not taken into
account®®

Conclusion

The refurbishment of the canals will be done ishsaevay that the farmers and community will be
skilled in the work allowing them to successfullgimtain and manage the canals in the future and
take full ownership and responsibility for theiggest asset and opportunity.

180 personal communication senior ICMA official, 16:@2009.

81 From interview Managing Director, Lima Rural Demeinent Foundation, 26 March 2009, Bushbuckridge.
182 Most farmers are satisfied with the positive iefige of the MABEDI project on their livelihood.

183 personal communication Lima engineer, responéilslthe proposal, 21 April 2009.
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Appendix G: System diagram for the Sand catchment

Almost all the interviewed stakeholders argued tthet inefficient irrigation schemes must be
rehabilitated to increase downstream river flowthe river. The below presented system diagram
shows that this is not a valid reasoning. Many nfactors (e.g. stakeholder participation, adjusted
abstraction weirs, controlled afforestation, anchitawing) than simply infrastructural rehabilitatio
need to be in place before more water is availiléhe Ecological Reserve.

A system diagram shows the relations between fifereint elements in the catchment. The logic of
the system diagram is that an improvement in oemeht will lead to the following element(in the
direction of the arrow). For example; (better) befunctioning irrigation canals will lead to more
efficient water use.

I will highlight the main items of this diagram:

- Healthy societies cannot exist without healthgsgstems (i.e. healthy rivers);

- Most interviewed stakeholders argue that in otdeeach this goal the canals infrastructure shoul
be rehabilitated and the OR must be implementes. diagram proves that this is not the case;

- For the canals and irrigation abstraction potatfunction, they must be rehabilitated, maintained
and monitored,

- By rehabilitating the irrigation infrastructurdeet government shows its commitment to the farmers.

Hopefully, this will prevent the farmers from tannipg with the rebuild irrigation abstraction
points. The rehabilitated infrastructure will caesiably improve the distribution efficiency;

- By good functioning irrigation abstraction poirftebuild abstraction weirs and functioning OR),
the volume of water in the downstream river incesaduring times of low river flows. But the
water flow in the river is not influenced by irrigan abstraction only. Therefore, afforestation and
domestic water use must also be controlled;

- Because of the higher incomes of the farmers @reyable to pay for the maintenance of the
irrigation schemes.

- There is no direct link between functioning can@gehabilitated infrastructure) and more water in
the river (more water for the ER);

- Many more factors (e.g. stakeholder participateord monitoring) than simply infrastructural
rehabilitation need to be in place before more wiatavailable for the Ecological Reserve;

- The OR must be integrated in the catchment phanprocess through stakeholder participation;

- The water monitor activities must be carried lmythe responsible authorities.
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Appendix H: Summary of Champagne Citrus Estate Project Report

After SAFM left the farm DoA promised to supporetfarm. In close cooperation between DoA and
the Community Property Association a business plas written as an interim operational plan.
report is written by an economist of DoA, Nelsprie represents Champagne at the department.

First phase (Feb 2009- March 2010)

- Hiring a temporal manager to push the farm tonieet harvest season in 2010 (finished)
- Have consultants from DoA to verify and update d@vailable asset registry (finished)
- Assist each employee with a clear job descripiind develop a performance

asset system (in progress)
- Develop a temporal rescue plan with clear caseézh and every resource
that is needed and to be used in the interim period (in progress)

Second phase (March 2010 - till end of contract):

- Inviting a strategic partner or having an inves$to a long term around plan

- Replanting of the whole farm as most of treesnaoee than 50 years old, the lifespan of a citrus
tree should be not more than 30years.

- Extending the farm, plenty of space for expansion

The project is requesting for a provincial gramanfr the Department of Agriculture and Land
Administration (R1 million) and a grant from thed®enal Land Claim Commissioner (R3 million).

According to the business plan the project willdide to generate profit in the third year providing
that a grant funding is injected.

The interim operational plan needs a total capijattion of R13.5 million.

Currently an interim operational strategy has baeveloped by DOA and a temporal manager is
hired since March 2009.
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Appendix I: Background on Operating Rules
Principles used to develop the OR

- Crops:
Perennial: 30%
Cash 70%
- Irrigation water requirement:
Field edge: 12,3 million ffa
Gross (at point of river abstraction) 14,5 milliof/a
Net (after return flows) 12,2 million
- Irrigated area in 1998:
Champagne North 120ha

Dingleydale and Champagne South  780ha
Orinoco 240ha
New Forest 160ha
Zoeknog 100ha
Allendale and Dumphries 90ha +
Total: 1,490ha

- water requirement at Exeter for ER: 33,8 milliofa
- water requirement at Exeter for ER: 6,9 millioffa(very dry year)

Revised canal diversion in interim period
Formulas are drawn by Charles Sellick to calcullagerevised canal diversion in the interim period
when BTP is not in full operation. Two differentriioulas are designed to adjust the ratio for
abstraction upstream and from the diversion canal:
- Abstraction upstream of the diversion weir:
Revised canal diversion (% of flow arriving in thieer) = a / (b - upstream domestic use)
Where the upstream domestic use is the total cuivellapstream domestic use (both as direct
river abstraction and canal abstraction) in milliotia.
- Abstraction from the diversion weir:
Revised canal diversion (% of flow arriving in tiieer) = ¢ * (d + domestic use from canal)
Where the domestic use from the canal is the tstalfrom the particular canal in millior’fa.
The above mentioned constants differ for each eftlinee affected diversion sites and are given in
the table below:

Abstraction site Constant

a b C d
New Forest canal 116 2.33 43.0 1.16
Dingleydale canal 644 9.91 10.0 6.44
Edinburgh canal 304 8.69 11.5 3.04
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Calculation of amended proportions

Table: Abstraction capacity of the Water TreatmentWorks

Source: Charles Sellick, 2004 BBW Own observation

Plant capacity| capacity | capacity incl| Capacity | capacity | capacity | capacity incl

(m°day) | (Mm¥a) | 10% losses| (Mm%¥a) | (m*day) | (Mm¥a) | 10% losses

(Mm®/a) (Mm?®/a)

Zoeknog WTW 2.646 0.97 1.06 - 2.765 1.00 1.10
Edinburgh A WTW 1.296 0.47 0.52 1.12| 1.440 0.53 0.58
Edinburgh B WTW 1.620 0.59 0.65 1.10, 2.880 1.05 1.16
Sandriver WTW 1.296 0.47 0.52 0.89| 1.050 0.38 0.42
Thulamahashe WTW 3.024 1.10 1.21 6.9 9.120 3.33 3.66
Dwarsloop WTW 4.795 1.82 2.00 1.07| 460* 0.17 0.19
Shatale WTW 756 0.28 0.30 1.72) 1.700 0.62 0.68
Acornhoek WTW 3.024 1.10 1.21 3.89| 6.054 2.21 2.43
Dingleydale 453 0.17 0.18 - 72* 0.01 0.01
Total 18.910 6.87 7.65 16.74| 26.151 9.29 10.22

* The difference in figures can partly be explaitgddifferent pumping hours per day. According to
the ICMA datasheet from Charles Sellick the pumges ranning 18—-21 hours per day. However
most of the operators told me that they operatgtimep 24 hours per day.

But despite the effect of the different daily pungpihours some numbers are still quite different.
Unfortunately | was not able to discover the sounfehe capacities of the data from Charles
Sellick.

Revised New Forest canal diversion

- Abstraction upstream of diversion weir: Zoekno@W 1.10 Mn¥/a

Revised canal diversion (% of flow arriving in tineer) = a / (b - upstream domestic use)
Revised canal diversion (% of flow arriving in tiieer) = 116 / (2.33 -1.10) = 94%

The maximum allowable abstraction at each abstmagtoint is 65%

94% is larger than the maximum of 65%; the revismuhl abstraction percentagéo

Revised Dingleydale canal diversion
- Abstraction upstream of diversion weir:

SandrivTW: 0.42 Mni/a
Acornhoek WTW: 2.43 Mifa
Revised canal diversion (% of flow arriving in tineer) = a / (b - upstream domestic use)
Revised canal diversion (% of flow arriving in tieer) = 304 / (9.91 -2.85) = 43%
- Abstraction from diversion weir: Dingleydale W 0.01 Mnv/a
Revised canal diversion (% of flow arriving in tiieer) = ¢ * (d + domestic use from canal)
Revised canal diversion (% of flow arriving in theer) = 10 * (6.44 + 0.01) = 65%
The maximum allowable abstraction at each abstmagtoint is 65%
43% is smaller and 65% equals 65%; the revised edossraction percentage65%

Revised Edinburgh canal diversion

- Abstraction from diversion weir: Sandriver WT\W42 Mnt/a

Revised canal diversion (% of flow arriving in theer) = c*(d + domestic use from canal)
Revised canal diversion (% of flow arriving in tineer) = 11.5*(3.04 + 0.42) = 40%

The maximum allowable abstraction at each abstmagioint is 65%

40% is smaller than the maximum of 65%; the revisathl abstraction percentagel 8%
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Appendix J: Water Management Scenario’s

Together with a consultant three different soluidecenarios) to meet the Reserve in the Sand
catchment were modelled. These scenarios woulcested on the ability to meet the Ecological
Reserve. The hydrological model designed by theswatent predicted the outcomes of the different
scenarios on the Reserve.

Scenario 1: Current situation
Domestic water is supplied through the Bosbokrarah3fer Pipeline to the Sand catchment.
Irrigation abstraction at maximum capacity whichwisat is currently happening

Table 1: Maximum canal capacity

Irrigation Maximum canal capacity
abstraction site (m¥/s)
Champagne 0.127
Dingleydale 0.962
New Forest 0.283
Edinburgh 1.15

Scenario 2: Irrigators only abstract required amourt of water

Domestic water is supplied through the Bosbokrarah3fer Pipeline to the Sand catchment.

The irrigators only abstract the water requirechc8iEdinburgh scheme is not in use anymore no
water is diverted to Edinburgh Dam, which is cuthethe case

Table 2: Irrigation water requirement

Irrigation Water required
abstraction site|  (Mm%a)
Champagne 2.56
Dingleydale 8.70
New Forest 4.67

Source: Mallory, 2009

Scenario 3: Implemented Operating Rules

Domestic water is supplied through the Bosbokrarah3fer Pipeline to the Sand catchment.
Irrigation abstraction according to the OperatingeR; the proportional diversions rule.

The Operating Rules only come into effect whenrier flow drops to the level indicated under

"River Flow".
Table 3: Operating Rules

Canal Capacity | % Releases| River flow
(m¥s) (m¥s)

Champagne 0.127 35% 0.19

Dingleydale 0.962 35% 1.48

New Forest 0.283 50% 0.57

Edinburgh 1.150 65% 3.28

The next graph shows the outcomes of the differerdels on the ability to meet the Reserve in the
Sand catchment. The dashed line shows the Envinotamevater requirement at EWRS8 site,
downstream in the Sand catchment.
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Table 1: Ability to meet the Reserve

Scenario Reserve met Reserve not met | Non-compliance (%)
1 December — February  March - November 75
2 September — April May — August 33
3 September - June July and August 17

In conclusion: implementing the Operating Rulesrowes the quantity of the water downstream in
the catchment. However, the Reserve is still ndtim@uly and August.

7
6 A
5
4 il .
= = = Environmental Reserve
£
3 Scenario 1
Scenario 2
2 .
— Scenario 3
1 A
0 T T T T T T T T T T 1
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
months

Figure 1: Impact of the scenario’s on the EnvirontaEReserve
Source: author, 2009
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Appendix K: Average monthly flows at Exeter (X3H008A01)

Year | 8| &| 5| 5| s| 5| 2| 8| 8| 8| &
1968 | 0,72 1,42 | 3,01 1,64 | 0,71 | 0,76 | 0,39 | 0,31 | 0,22 | 0,06 | 1,27 | 1,62
1969 | 229 | 298 | 428 | 513 | 1,49 | 0,7 | 05 | 034 | 02 | 2,47 | 1,4 | 2,71
1970 0,5 0,61 | 0,07 0 0,07 | 0,23 | 0,38 | 0,12 | 0,02 | 0,04 | 04 | 0,73
1971 | 6,58 4,3 295 | 468 | 1,53 | 0,86 | 0,52 | 0,3 | 0,47 | 0,96 | 1,85 | 5,91
1972 - 10,14 | 15,42 - 5 2,47 - - - - - 0,69
1973 | o085 | 0,99 | 0,83 1,62 | 0,53 | 0,42 | 0,34 - 0,13 - 2,46 -
1974 - - - - - - 2,27 | 1,13 - - - -
1975 _ . . . i . . . . . . _
1976 _ _ - _ - - - - - - - 1,54
1977 | 0,72 - - - 2,34 - 1,11 | 0,96 | 1,47 | 1,06 | 0,74 | 2,8
1978 - - - 7,05 | 2,74 | 1,96 | 1,65 | 1,11 | 0,75 | 1,45 | 3,21 | 2,64
1979 | 269 | 1,57 4,9 - - - - 053 | 05 | 0,52 - -
1980 - 466 | 813 | 334 | 1,02 | 0,64 - 06 | 059 | 067 | 2,48 | 6,63
1981 | 773 _ _ _ . . . . . i . .
1982 - - - - - - - 062 | 027 | 0,14 | 0,25 | 0,13
1983 | 0,37 - 059 | 055 | 024 | 0,1 | 0,04 | 0,06 | 0,03 | 0,02 - -
1984 - 1,58 | 3,28 | 2,49 - - 1,47 | 05 | 045 | 0,43 | 1,64 | 234
1985 | 241 | 7,04 | 7,85 - - - 0,44 | 027 | 0,18 | 0,1 | 1,08 | 1,35
1986 | 166 | 362 | 1,41 | 339 | 1,86 | 0,63 | 0,35 | 0,36 | 0,22 | 0,06 | 0,13 -
1987 | 152 | 046 | 3,34 - 0,24 | 0,19 | 0,08 | 0,11 | 0,36 | 1,62 | 0,48 | 8,88
1988 | 7,09 | 5,43 - - 1,25 | 0,95 | 0,95 | 0,61 | 0,34 | 0,36 | 0,56 | 0,62
1989 | 0,46 | 579 | 3,43 | 099 | 099 | 097 | 0,34 | 0,23 | 0,14 | 0,15 | 1,23 | 5,38
1990 | 281 - 2,84 | 3,78 | 1,17 - - - - - - -
1991 - - - 1,73 | 0,74 | 0,95 | 0,4 | 0,18 | 0,09 | 0,06 - 0,37
1992 | 0,07 | 008 | 005 | 0,36 0 0 0 0 0 0 09 | 2,7
1993 | 395 | 2,39 | 7,85 1,85 | 0,7 | 0,18 | 0,13 | 0,09 | 0,03 | 0,12 | 0,31 | 2,58
1994 | 2,24 | 2,65 | 1,46 | 064 | 0,18 | 0,11 | 0,13 | 0,05 | 0,03 | 0,20 | 0,27 | 0,95
1995 | 2,74 | 1,51 | 067 | 0,82 | 098 | 0,12 | 0,06 | 0,06 | 0,02 | 0,00 | 1,72 | 4,63
1996 | 10,93 | 14,54 | 14,94 | 6,80 | 7,07 | 3,06 | 1,98 | 1,90 | 0,80 | 0,48 | 0,54 | 1,61
1997 | 3,65 | 3,39 | 10,19 | 6,11 | 2,16 | 0,99 | 0,77 | 0,76 | 1,25 | 0,65 | 0,26 -
1998 | 509 | 3,11 | 3,15 | 1,60 | 0,72 | 0,41 | 0,63 - - - 4,15 | 15,35
1999 | 14,47 | 24,59 | 12,70 | 6,07 | 3,37 | 1,97 | 1,50 | 1,13 | 0,67 | 0,62 | 2,17 | 5,45
2000 | 24,43 | 47,71 | 37,59 | 19,56 4,09 - - 1,67 | 3,52 | 6,24
2001 | 4,13 | 7554 | 3,87 | 358 | 251 | 1,50 | 1,09 | 0,75 | 0,45 | 0,81 | 9,98 | 14,01
2002 | 3,64 | 951 | 3,76 | 3,45 | 1,45 | 1,26 | 0,82 | 0,86 | 0,55 | 0,87 | 0,91 | 1,43
2003 | 1,12 | 034 | 035 | 045 | 0,14 | 0,13 | 0,09 - - - - 0,13
2004 | 225 | 747 | 686 | 523 | 1,22 | 0551 | 0,37 | 0,26 | 0,13 | 0,02 | 0,18 | 1,12
2005 | 1,70 | 059 | 1,01 | 076 | 0,64 | 0,24 | 0,24 | 0,12 | 0,00 | 0,00 | 0,35 | 0,48
2006 | 9,71 | 14,47 | 30,96 | 11,40 | 3,001 | 1,57 | 1,10 | 0,74 | 0,47 | 0,35 | 2,94 | 0,75
2007 | 345 | 1,76 | 0,73 | 2,40 | 0,39 | 0,28 | 0,29 | 0,14 | 0,04 | 0,40 | 1,08 | 4737
2008 | 4,75 | 1,48 | 0,93 | 1,30 | 0,46 | 0,28 | 0,22 | 0,16 | 0,09 | 0,09 | 1,00 | 3,16

Source: adapted from DWAF river flow website, seatfote 108
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