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GLOSSARY

Catchment
In South Africa the English term catchment is usedefine the boundary of an area
that drains into a particular water body or rivéy. catchment is bounded by
watersheds, defined as the highest points fromhviater drains. However, for the
purposes of ensuring continuity in this study wvttle reporting of other study sites,
catchment will be used interchangeably with the Aca& description of watershed
defined below.

Conservation
In relation to a water resource, conservation mehasefficient use and saving of
water, achieved through measures such as watengsalgvices, water-efficient
processes, water demand management and waterimgtion

Direct negotiation
Where payments for watershed protection servicesagreed directly by buyers and
sellers. Payments are often embedded within lapgejects that set out detailed
conservation activities and which involve a lengtpsocess of bargaining (for
example: integrated conservation and developmeijegis).

Exchange-based trades
Where a commodity has been standardized and camsbél in secondary and, in
some cases, derivative markets such as futurestione markets.

General authorisations
Refer to users of larger amounts of water, or &mase that could impact negatively
on the water resource, but which is generally aigbhd to continue without a specific
license via a notice in the Gazette.

Gross geographic product
The total production of final goods and servicesiinertain geographic area over a
particular time.

Instream habitat
Includes the physical structure of a watercourse e associated vegetation in
relation to the bed of the watercourse.

Intermediary-based transactions
Occur where funds are channelled via intermediaf@sexample: trust funds, local
and international NGOs. Intermediaries help to cedtransaction costs associated
with searching, negotiating and completing deals.

Licensed users
All users, other than schedule 1 users or geneaaliiyorized users, who use water in
terms of a license.

Pooled transactions
Involve the pooling of funds by buyers, or poolin§ service supplies. Pooling
controls trading risks for buyers by sharing theestment among several buyers and,
in some cases, by permitting diversified investraent
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Protection
In relation to a water resource, protection meamaintenance of the quality of the
water resource to the extent that the water resoomay be used in an ecologically
sustainable way; prevention of the degradation haf Wwater resource; and the
rehabilitation of the water resource.

Market-based instruments
Mechanisms used to generate funds or resourcesder @o encourage certain
behaviour.

Payments
Rewards or incentives paid for certain land usevities. These may be monetary or
in kind.

National Water Act
The National Water Act for South Africa (Act No. 861998).

Water entitlements
All water use authorised according to criteria qbigable allocations, beneficial use
in the public interest, and environmental valueShis excludes the reserve,
international obligations, interbasin transfersatetigic needs and future use.

Water rights
Under the NWA (Act No. 36 of 1998), the only rigiat water is conferred for the
reserve, this includes the reserve for basic huneds and the ecological reserve.
This reserve allocation remains a national respditgi

Schedule 1 users
Users of small amounts of water for household wssgering gardens and animals
(not for commercial purposes) or storing and usaigwater from a roof.

Sediment
Any solid particles transported by, suspended mdeposited by water or air, or
accumulated in river beds by other natural agents.

Sediment transportation
The process by which sediments are transported.

Sedimentation
The process by which sediments settle (ie: aresitga) on the river bed.

Soil erosion
The process by which soil particles are detacham the soil surface.

Stream flow reduction activities
“...any activity...[that]...is likely to reduce the avability of water in a watercourse
relative to the natural runoff from that area” undection 36(2) of the NWA (Act
No. 36 of 1998).

Watershed
A geographic region within which water drains iatparticular river, stream, or body
of water. The overall health of a watershed cosgxithe health of the surrounding
land and rivers or streams that drain that regidm.South Africa a watershed is
referred to as a catchment.
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Watershed services
Services that facilitate the regulation of watew$, volumes, quality and timing
downstream.

Working paper 1 -14 -



Can payments be used to manage watersheds sustainabdyrbnid South Africa?

Act

BTP

CMA

CVM

DEAT

DWAF

ISP

GGP

GNP

KL

LR

MAR

MRTS

NWRS

PES

RSA

SR

SSA

WC & DM

WDM

WMA

WTP

WUA

ACRONYMS AND ABBREVIATIONS

National Water Act (No. 36 of 1998)
Bosbokrand Transfer Pipeline

Catchment Management Agency

Contingent Valuation Method

Department of Environmental Affairs and Tisun
Department of Water Affairs and Forestry
Internal Strategic Perspective

Gross Geographic Product

Gross National Product

Kilolitre of water (as part of the daily consption)
Long run

Mean annual rainfall

Marginal Rate of Technical Substitution
National Water Resources Strategy
Payments for environmental services
Republic of South Africa

Short run

Statistics South Africa
Water Conservation and Demand Management
Water demand management
Water Management Area

Willingness to pay

Water User Association
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1 DEVELOPING PAYMENTS FOR WATERSHED
PROTECTION SERVICES AND IMPROVED LIVELIHOODS
IN SOUTH AFRICA: A FEASIBILITY REPORT

1.1 INTRODUCTION

South Africa is currently classified by the Inteinaal Water Management Institute (IWMI)
as approaching a situation of chronic water scaréiverage annual precipitation is about
500 mm, with significant spatial and temporal vhilisy throughout the country. It is
estimated that the country will reach the limiteesbnomically usable, land-based fresh water
resources in the first half of this century. Despibe country’s extensive infrastructure
developments and technological knowledge, supplg-sblutions are becoming increasingly
costly and less viable. Consequently, new and tiu&aapproaches to the provision and
management of water are urgently needed (Ashtoe&ed 2002).

One such approach focuses on payments for envimtiainservices. These payments are
considered to be flexible, direct mechanisms timabarage both the suppliers of improved
water services and the demanders of these serticesngage in active participatory
exchanges. By doing so, it is hoped that the diditha of water supply or improved water
quality will be made available to downstream uge®O, 2004).

Payments for environmental services (PES) haveeasingly been used to finance

conservation initiatives as well as rehabilitatiaitiatives over the past few years (Landell-

Mills & Porras, 2002; Pagiola, Landell-Mills & Bislp, 2002). They are broadly defined as
incentives that aim to encourage land managersdertake land management practices that
support the development, protection or conservatbrenvironmental services such as

landscape beauty, carbon sequestration, biodiyersiiservation and watershed protection
(Landell-Mills & Poras, 2002; Pagiola & Platais, ). Typically, land users / managers

receive no compensation for the environmental sesvigenerated by their land and hence
have no economic incentive to manage it in suchag tat ensures the continued provision
of environmental services. Due to the failure tmegate income from managing land for

ecosystem services, land managers/users typieally towards productive activities such as
agriculture and forestry that generate greater @oim returns (Pagiola & Platais, 2002).

Payments for environmental services aim to additassfailure to conserve environmental

services by creating incentives for land users/marsato internalise the costs of their land
management practices and consequently change Begio(a & Platais, 2002).

Typical environmental services are outlined in €abll below. Payments are made for the
associated commodities and land use interventiblas support the provision of these

services. This particular study examines the piatefor developing payments for catchment

protection services in South Africa by reviewing fieasibility of this approach at six selected
sites. It is anticipated that there is good pd#trfor payments for catchment protection

services to address the water scarcity gap andiegdivelihoods in South Africa.
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Table 1.1: Environmental services, commodities ankhnd use interventions

Service Commodity Land use intervention
Carbon sequestration  Trees per hectare Planting of trees
Biodiversity Biodiversity protection Set aside land for conservation
conservation Maintenance of hedge rows betwegn
agricultural fields
Biodiversity offsets Protection of alternative biodiversity
rich areas
Landscape beauty | Open space Conservation or parks
Habitat protection Conservation
Catchment Water quality Soil erosion control
protection Sediment reduction

Wetland rehabilitation

Reduced overgrazing

Water quantity Removal of alien invasive plants
Reduced planting in the riparian
zone

Efficient irrigation practices
Aquatic ecosystem goods and serviceEnvironmentally sensitive water
protection and maintenance releases

Monitoring of aquatic stocks
Controlled harvesting
Protection and rehabilitation of
aquatic habitat

The development of payments for catchment protectiervices require certain necessary
conditions to be met. These are:
= Buyers and sellers need to exist and be interéstedding;
= Costs of participating in trading (transaction epsteed to be low;
= A legal or supportive institutional framework thatipports trading needs to be
evident;
= Property rights must be clearly defined; (this feem particularly difficult when it
comes to catchment protection services);
= Goods or services need to be priced correctly wthemee are direct markets for them,
obviously for catchment services many of theseatdave explicit values attached;
= [nformation must be freely available and accessible
Even where these conditions are met, the econosoicial and environmental landscape
specific to a country such as South Africa may prdo be less supportive of payment
mechanisms. As a result, the following issuesabjdctives need to be understood:
= The inter-linkages between watersheds and wateisttedties;
= Social equity needs within and between watersheds;
= Discrepancies in power bases between demanderssappliers of watershed
services;
= National water use efficiency requirements; and
= Broader national objectives relating to water aamtlluse as well as development.

The following payment instruments are used intéonally to develop markets for watershed
protection services and improve livelihoods andehthe potential to be applied in South
Africa. They are generic and have been identifigd.andell-Mills and Porras (2002), for all
developing countries:

= Tradable licences or rights

= User charges

= [ntermediary-based transfers

= Pooled transactions
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= Internal trading
= Clearing house mechanisms
= Retail-based market

It is important to note that payments for catchmprtdtection services can be negotiated
between any demander or supplier of the serviceweder, for the purpose of this project,
one of the critical elements considered in evahgathe six potential sites was the extent to
which poor or marginalised groups could be encoedany supported to provide the required
catchment protection services. And by doing so, ld/dliese groups gain access to another
form of income and changed livelihoods? Againg thackground, this component of the
project aims specifically to address the questilsnit‘feasible to development payments for
catchment protection services in South Africa?”

1.1.1 Background to the broader project

This project focuses on the use of market-basechamems for watershed management
globally. It also aims more specifically to undarsd the implications and opportunities for
these mechanisms to improve livelihoods. The ptogdeing conducted in a number of
developing countries at different scales, and fmumtries in particular are being highlighted
as action learning sites. These are India, Indan&outh Africa and the Caribbean. The
project is funded by DFID through the Internationalstitute for Environment and
Development (IIED) and runs until 2006.

The South Africa component of the overall globadject focuses on the potential for using
market-based mechanisms, within the framework ofefi-defined and highly integrative
water legislative environment, to address issuesurat equity, efficiency and water
productivity. The first phase of the South Afripeoject focussed on the development of a
scoping report for catchment protection serviceSanth Africa. It reviewed the bio-physical
and the socio-economic status of water and catchmanagement at the national level. The
National Water Act (Act No. 36 of 1998) was briefgviewed and potential sites for action
learning were listed.

The second phase, the basis for this report, redetive potential feasibility for developing
market-based mechanisms for six selected sitesk@yheonstraints and opportunities for the
development of these mechanisms were identifiedlyaad and documented for the six
selected sites. These sites are: the Olifantdweot, the Sabie-Sand catchment, the Upper
Vaal catchment, specifically the Klip River, the ldtihuze catchment, the St Lucia Estuary
and the Levuvhu-Letaba catchment. This report captihe learning from this phase.

The third phase is expected to focus on the plittes of implementing market-based
mechanisms. This will include a thorough understagaf the critical success or boundary
factors for market based mechanisms in South Aftlo@ugh site-specific, case-study
reviews.

1.1.2 Purpose of this report

This report records the result of investigations itme potential for developing payments for
catchment protection services in six selected siteSouth Africa. The study aimed to
understand whether a number of critical aspectseharthe hydrological environment, land
tenure and ownership, the identification of pood amarginalized groups, power imbalances,
land use, and economics had the potential to hiodsupport the development of payments
for catchment protection services in each of ttessi
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For each site the following questions were asked:

1. Does the hydrological landscape support or hinderdevelopment of payments for
catchment protection services? What services aredded and can be provided?

2. Do the land tenure and ownership structures suppohtinder the development of
payments for catchment protection services?

3. Who are the poor and marginalised groups in thehoa¢nt, and can they participate
in land management activities that will provideatethent protection services?

4. Who holds the power in the catchment and what heeitnplications of power
imbalances for developing payments for catchmeuteption services?

5. What are the land use activities in the catchmadtwill they support or hinder the
development of payments for catchment protectiovices?

6. What are the economic activities in the catchmeut flzow will the economics of the
catchment support or hinder the development of maysfor catchment protection
services?

Based on the reviews of each section, recommematiere made for each site and two pilot
sites were selected for ‘action-learning’ implenagiain in South Africa.

1.1.3 The structure of this report

This report details the feasibility of implementipgyments for watershed protection services
and improved livelihoods in six catchments in Sowlrica. After a preliminary
recommendation is made on site selection, the teapadivided into three main sections,
namely:

» Chapter 1 - The Feasibility Report gives the introductionddmackground to the
broader project, requirements and criteria for s#dection, and a summarised
discussion of the options and recommendations.

« Chapter 2 - Contains the detailed site report on each oftksites.

* Chapter 3 - Outlines the phase Ill workshop and plan forghet study.

1.2 REQUIREMENTS AND CRITERIA

Specific criteria were developed and used to sdfeat the six proposed sites, and selected
from them, two sites for the action-learning pitwbgramme South Africa. The criteria were
developed through consultation with IIED, DFID irouh Africa, and the South Africa
project advisory committee. They were reportechenPhase 1 scoping report. Based on these
criteria and the outcomes of the feasibility stagdigo sites were selected for action-learning
at a planning workshop held in October 2004.

The criteria are outlined in Table 1.2.
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Table 1.2: Criteria for site-selection in South Afica

Criterion Explanation Link to other projects | 1 2/ 3 4/ 5] 6

Administrative capacity

There should be regionalagty in the regional DWAF office to support th®gess

DFID WFSP criterion

Strategic area issues

The area should be identdiestrategic development needs, either as ad@esal lead project, or Integrated
Development Zone (IDZ), or be an ISRDP node. O#fgencies should be active in the area to suppddity the
capacity to use water productively (co-operativeegnance).

DFID WFSP criterion

Significant RDM
requirement

There should be a significant reserve requirenergpecial needs for the protection of the envirenini.e. sensitive rive
systems. The intention of this is to test the beddpetween the ecological reserve, the need to mater available for
rural development, and the curtailment of existangful use.

DFID WFSP criterion

One catchment

There should be an effort made thealéull compulsory licensing process in at least oatchment, and to integrate all
the relevant aspects of IWRM (quantity and quality)

DFID WFSP criterion

Stressed catchments

The catchments selected shqddence water stress i.e. the demands for whterd exceed the available water, an
WC/DM and curtailment of existing use will be nexay to provide water to the rural poor. There &hbe an existing
demand from users for new licences.

 DFID WFSP criterion

Institutional arrangements

There should preferaldp be a CMA board established — and the estaidishof Water User Associations should ha
progressed well.

veDFID WFSP criterion

Rural socio-economic
development needs

There should be a significant rural populationfenably with clearly articulated plans for develogmh Other agencies
should be focussing on rural development.

DFID WFSP criterion

Surface and groundwater
interactions

There should be groundwater allocation problems. Whter allocation plan should require conjunctige of surface and
groundwater resources to support rural developmeeds.

DFID WFSP criterion

Water quality constraints

There should be watefityulated problems. Watershed services shouldide to address the nature of the water
quality need and the associated drivers.

IIED-CSIR criterion

Broad land-use activities

A wide range of land-asgvities should be evident. These activities &thdwe cross-cutting from livelihoods dependan
use to commercial use.

t IED-CSIR criterion

Hydrological information
available

Well-documented, quantifiable and accessible hygjiohl information should be available, supportgddeal beliefs and
priorities.

IIED-CSIR criterion

DWAF priority for
compulsory licensing

The area should be prioritised according to DWA&sktment selection for compulsory licensing

IIEDHR $riterion

Project linkages

There should be clear and supportive linkages atttler initiatives in the region.

IIED-CSIR criterion

Demanders and sellers

Demanders and sellers ofskattgoods and services should be evident anidgvith support the broader
initiative.

IIED-CSIR criterion

Tangible goods and
services

The identified watershed services should be taagilithin the context of the catchment. Benefitsudtide
clearly evident to all.

IIED-CSIR criterion

Water trading

Informal markets for water tradingsld be evident. These trades may be temporargmngnent.

IIED-CSIR criterion
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1.3 DISCUSSION OF THE OPTIONS

A summary of the six sites reviewed is providedlable 1.3. According to the feasibility
criteria’s, all six sites had the potential to pgd®/catchment protection services. However,
the Levuvhu/Letaba catchment has a greater neetthdoprovision of basic services such as
domestic water supply and sanitation, hence it wagked as having limited to no potential.
All catchments had hydrological information aval&bnd showed the need for interventions
for water supply improvements, water quality impments or rehabilitation of the aquatic
ecosystem. Land tenure and ownership were cleafiped for all sites except for the Upper
Vaal catchment at the Klip river site. In this @rehe poor tended to be organised into
informal settlements and did not have any rigtiteeoure or ownership. Power imbalances
were evident in all the catchments, but where coniti@s were well-structured and guided
by a respected tribal chief, the potential for jggratory bias and competition over shared
benefits was reduced. Land use activities incatchments provided opportunities for
improvement and the provision of catchment probec8ervices. However, the demand in
the Levuvhu/ Letaba was for water for productive bg poor communities, while in St Lucia
these communities were situated downstream fromséneice demanders making it more
difficult for land use changes to improve the watsource through payments for catchment
protection services. Finally, the economics ofghesites indicated that there were potential
buyers in all catchments, although only the Kliperi and the Olifants catchment had
economically powerful buyers with clear demandscfzichment protection services.

Table 1.3: Summary table of the feasibility of thesix reviewed sites for implementing
payments for catchment protection services in Southfrica

Catchment Hydrology Land Power Land Economics Comments
protection ownership imbalances use
service
Olifants Selected
J J J J J J
Sabie- Selected
Sand J J J J J J
Klip Not
River J J X J J J selected
Mhlatuze Not
J J J J J X selected
St Lucia Not
Estuary v J J v X X selected
Levhuvu Not
and X J J J X X selected
Letaba

Based on these reviews it is evident that oppdigsior catchment protection services in
South Africa have tended towards issues around rwatelity management through
sedimentation control, wetland rehabilitation amdt@ction, and ground water rehabilitation.
Protection of the reserve and the related proteabibriver biodiversity were also raised.
Water supply improvement tended to be less impoitaterms of the provision of watershed
protection services and this may be due to progmsnsuch as the working for water
initiative that are already effectively addressivager flow and assurance issues.

The six sites fell into three categories of watassification, namely stressed, developed or in
deficit. The Olifants, in particular, showed cleapportunities for the development for
watershed protection services as sedimentationaapgeo impact both the flow of water in
the rivers as well as the storage capacity of thaldborwa Barrage. Unfortunately,
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opportunities in the Sabie-Sand appear to be linitee to the scale of the sedimentation
problem in the Sand River and the classificatiothefSabie River as pristine.

As expected, land ownership in all six catchmeras wery varied and consisted of private
land ownership, government owned land and commlanal. The implications for property
rights and the opportunity for land owners to dffeltanges to land management practices,
varies widely across the sites. Ownership of ttoblems such as sedimentation, and having
the authority to implement different practices,gudtally limits the success of opportunities
for developing payments for watershed protectionises.

Power imbalances are key boundary factors to déffggtayments for environmental services.
This includes the power to formalise a group oreb&®m which to negotiate prices,

activities, timeframes and the nature of paymenéshanisms. There are definite power
imbalances in each of the six sites; many of thesmalances are linked to the historical
imbalances in South Africa. These need to be abyedddressed for payments for watershed
protection services to be successful.

Land use and economic practices are also impoatatitiey help to identify the nature of the
activity causing environmental damage, and alsicatd whether or not there is a strong
enough economic agent in the area to make paynfentghanging land management
practices. These are explored in greater detdihénsite case studies in section two of this
report.

1.4 RECOMMENDATIONS

Catchment protection services are one of the mostplicated environmental services to
understand, quantify and package for the purpoSgmyments. This is mainly due to the
limited amount of empirical research done on thapbysical relationships between land use
activities and their impacts on water flows and ewajuality. Six potential sites for the
implementation of payments for watershed protecervices have been reviewed in this
feasibility study. Each site presented unique oppities and limitations for the
development of a pilot site. Based on the comparatssessment, the selection criteria and
the workshop consensus, two pilot regions werectsde these are the Olifants River
Catchment and the Sabie-Sand Catchment.

Further interviews and site visits have confirmédttthe Olifants River catchment has
excellent opportunities for the development of pagte for watershed protection services.
Both buyers and sellers of services are well-ddfiaad interested in finding solutions to
meeting water quantity and quality demands in thgion. There are initiatives already
underway in communities that are focussing on imjmg land management practices
through the planting of trees and grasses. Thdatatives are only implemented at a very
small scale of about 1 hectare plots and theretisnpial to increase these to 5 hectare plots,
or engage with neighbouring communities or farmerhis site will be piloted in Phase 3 of
the broader project on payments for watershed cesvi

In contrast, the Sabie-Sand catchment is howevee mamplex for two important reasons.
The first is that the Sand River sub-catchmentédsyMarge and the downstream buyers
potentially are too small to facilitate paymentatthvill effect meaningful change. Second,
the Sabie River is regarded as one of the modirgisivers in South Africa and effectively
does not have any water quality demands, thouglerwspply issues may potentially
increase with new developments in the region. W& tpoint, the pursuit of payment
opportunities in the catchment are dependent oméegls of the Sabie River Water Forum
and the willingness of farmers located upstreamthef Kruger National Park to effect
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payments. This opportunity will be investigatedtlier as part of Phase 3 of the “Payments
for watershed protection services and improveditiveds in South Africa” project

Some of the issues that need to be addressed fangnpayments for catchment protection
services in South Africa are outlined:

The nature of the existing communities and selactib participants needs to be
addressed very carefully. Different issues are lirea in selection based on free-
market job creation versus a communal traditiomairenment. In the case of the
latter one cannot just randomly select and pay lpedpcause the method of payment
and whom you employ changes the power imbalancdsnmihe community. The
potential for sabotage by those bordering the ptojeeds to be managed and
addressed.

There are benefits to including an objective andrdgiic view through the project
team, as there are no local political pressuresafiifmhces. However, it is important
to establish good project partners on the grountiathese issues can be addressed.
The opportunity for making payments is definiteliroager within the mining
community rather than the tourism sector. Revemaenftourism is relatively
insignificant when compared to payments made spatlif for water by large
industry such as mining, in some of the catchments.

Sedimentation in some of the catchments is verympact of an ongoing and natural
phenomenon based on soil types, this needs tormdawed as it is not only a result
of poor land use and management. This could pathntomplicate the efforts made
by communities to manage soil erosion and neetie addressed especially in times
of sudden or heavy rainfall. There is also an edgel argument that commercial
farmers potentially contribute quite heavily to #edliment load in rivers and not just
the vast areas of marginal land housing formakpldiced communities.

The cause-effect relationships between landuseipeacand water impacts are not
fully understood in all the catchments reviewed.

Finally it is imperative that an intermediary t@ifdate negotiations and payments is
identified and established, where an appropriatiititor is not available.

! Progress and reports on this project are avaikthievw.csir.co.za/ere/markets_4 watershed_services
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2 DETAILED SPECIALIST REPORTS

This section of the report contains the feasibitudies for the six selected sites. These
feasibility studies consider the potential for deping payments for watershed protection
services specifically the opportunities and comstsafor the hydrological flows of the area,
the land tenure and ownership regimes, the ideatitin of poor and marginalized groups
with a particular focus on power imbalances, thedlaise patterns, and the economic
activities in the selected areas. The six selesitied selected lie in the central to the eastern
regions of South Africa and differ in terms of watsupply, water quality, soil types,
vegetation cover, industrial activity and cultugrdoups. Hence, these examples provide
unigue and diverse opportunities for action-leagniaround payments for watershed
protection services.

South Africa is situated at the southern tip of &fg@can continent and is bordered by six
countries namely, Botswana, Lesotho, Mozambiquanihia, Swaziland, and Zimbabwe.
Regarded as the economic powerhouse of the Afrmaminent, South Africa exports
extensively to many neighbouring countries. Thentguhas a total surface area of 1.2
million km? and is drained by a number of perennial riverspyraf which are shared by its
bordering countries, for example, the Orange Risbared by Namibia and Lesotho and the
Crocodile River shared by Swaziland and Mozambigitiag, 2002). Rivers are the main
source of water in South Africa and approximateWy percent of the population of 45.5
million have access to safe water (DBSA, 1998). wkler, due to large income
discrepancies, large sectors of the population tevienited ability to cover the costs of
service provision (DBSA, 1998). Figure 2.1 shows 19 water management areas of the
country and the locations of the six selected sithgs.
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2.1 SITE ONE: THE OLIFANTS CATCHMENT

2.1.1 Introduction

The Olifants River originates to the east of Joleabnrg and flows in a north-easterly
direction, ultimately flowing through the Kruger titnal Park to Mozambique where it joins

the Limpopo River before discharging into the Imdi®cean. The Olifants Water

Management Area falls within the Limpopo River Baghis basin is shared by Botswana,
Mozambique, South Africa and Zimbabwe. The OlifaRtser flows through the Gauteng,

Mpumalanga and Limpopo Provinces of South Africae Department of Water Affairs and

Forestry (DWAF) divides the Olifants catchment irftur sub-areas, namely the Upper
Olifants, Middle Olifants, the Steelpoort and thewer Olifants. Before the Olifants River

flows into Mozambique it is joined by the Letabar®i The Olifants River is classified as a
perennial river but is increasingly experiencingvlto seasonal flows in its ower reaches
where it flows through the Kruger National Park.eTmean annual rainfall for this area
ranges broadly between 500 and 800 mm per yearhigtier annual rainfall of 2000 mm in

the mountain areas. A number of mining activittesur in the water management area.
These mining activities extract coal, copper, phasp, platinum, chrome, vanadium and
diamonds.

Figure 2.2 shows the land cover for the OlifantgeRibasin. The catchment extends over a
distance of approximately 5,455,157.21 hectarethdriJpper Olifants catchment, fair quality
water is available and is used by the commerciaicalgure, mining, industrial, and
residential sectors. As the river flows north ittezs the Middle Olifants, a region
characterised by poor, highly erodible soils. ltedicommercial agriculture occurs here and
the landscape is predominantly typical of rural ommal land in South Africa, distinguished
by high density dwellings, subsistence agricultusgergrazing and deforestation.  Soil
erosion is widespread in this sub-catchment, leatlirhigh levels of sediment in the Olifants
River and its tributaries. The region is furthemomised by low annual rainfall and
inadequate water supply. The river then flowsweasts into the Lower Olifants Catchment.
This region is characterised by some forestry,mainly by communal land, mining, urban
residential, commercial agriculture and land seitdeasfor nature conservation. The
Phalaborwa Barrage is situated just south-easteofawn of Phalaborwa. Beyond this point,
the Olifants River becomes increasingly stresseteims of both water supply and water
quality, with severe impacts on aquatic life doweain and into the Kruger National Park
(State of the Rivers Report, 2001b).

This catchment was selected as one of the fedgibites due to its complexity at both spatial
and temporal scales. It is regarded by the DepattaieWater Affairs and Forestry (DWAF)
as a catchment under water stress, facing presselasd to water resource distribution,
efficient use and sustainability (DWAF, 1999). Dinghe scale of this catchment, the diverse
landscape, vegetation, soils and climatic charesties, there are potentially many
opportunities for payments for watershed protectenvices. This is especially true to
because of the need to find well-designed and igeeablutions to resolve the scarcity of
water resource availability for development in tlegion, while as accessibility to water
resources and water quality constraints become orgent.
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A number of opportunities for payments were idédifin this catchment. These ranged from
water quality management through improved wetlasddimentation management, improved
farming practices and mine water discharges, toewatipply management through the
removal of alien vegetation, improved efficiency agriculture, mining and industrial
activities, reduced uptake or water loss througmamaged weirs and the protection of
‘sponges’. These opportunities are investigatethéu in this chapter with a specific focus on
the hydrology, social dynamics, land use, and tdomemics of the region.

2.1.2 A Hydrological review of the Olifants Catchment

This section aims to assess whether or not theolygical landscape of the Olifants
catchment would hinder or support the developmémayments for catchment protection
services. Four hydrological components were exaghineater quantity, water quality,

groundwater and aquatic ecosystem services. Thicatipns of these four components on
the potential development of payments for catchmpestiection services is discussed.

2.1.2.1 Water quantity

About 57 percent of water requirements in the @tgacatchment are used by the irrigation
sector. Power generation represents 19 percenheoftdtal water requirements used for
cooling thermal power stations. There are no nhtakes or large wetlands in the Olifants
water management area, while vleis and pans ocdarniittently. The Olifants River is
currently classified as a permanent river fromsiisirce through to the Mozambique border.
However, the section of the river running through Kruger National Park is increasingly
experiencing only seasonal flows.

The natural Mean Annual Runoff (MAR) for the OlitaWater Management Area (WMA)
amounts to 2,040 million fper year, and most of the surface runoff origisdtem the
higher rainfall and mountainous areas of this qatfit (DWAF, 2004a). It must be noted that
this total volume is based on preliminary estimairly, with the impact on yield being a
portion of this (Table 2.1).

Table 2.1: Water requirements for the year 2000 (nflion m*/year)

Afforestation4 Total local
requirements

Sector/ Irrigation  Urbanl Rurall Mining Power

sub-area and Bulk generation3
Industrial2

Upper 44 62 6 20 181 314
Olifants

Middle 336 15 28 13 0 392
Olifants

Steelpoort 69 3 5 17 0 95
Lower 108 7 5 43 0 164
Olifants

Total for 557 87 44 93 181 965
WMA

Source: DWAF, 2004a

1) Includes component of Reserve for basic humaxsat 25 litres / person / day.
2) Mining and bulk industrial water uses that aoepart of urban systems.

3) Includes water for thermal power generation only

4) Quantities refer to the impact on yield only.
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Data for the year 2000 indicate that large quadtitof water were used in irrigated
agriculture, while 172 million Aper year were transferred into the Water Managerhesd
mainly for use as cooling water for power generatibWAF, 2004a). Furthermore, eight
million cubic metres of water per year are transférout to the neighbouring Limpopo,
Crocodile West and Marico WMAs (DWAF, 2004a).

According to the National Water Resource StratdgWAF, 2004a), there is a deficit in
water along the whole of the Olifants River, exdeptthe most upstream reaches. In addition
to the water deficit, water requirements in theaanave increased as a result of the current
mining developments and the influx of people to kvon the new mines (DWAF, 2004c).
Other issues of particular concern especially ia tommunal land areas, include: the
availability of water during dry seasons; pollutiohwater resources as a result of increasing
population; pollution of groundwater by seepagenfrpit latrines; and the impacts of
overgrazing and soil erosion on water resources ABYW2004c).

2.1.2.2 Water quality

A number of mining activities occur in the OlifatéMA. These include: coal mining in the
Upper Olifants, platinum and chrome mining in theltde Olifants, copper and phosphorus
mining in the Lower Olifants. The coal mines in ti@arar have a high potential to degrade
the quality of water in associated rivers, espscial the Upper Olifants sub-area (DWAF,
2004c). However, remedial measures have been takerontrol the discharge of mine
leachate and wash-off to with the assimilative capaof the natural streams (DWAF,
2004a). In the Middle and Steelpoort areas, wateality problems include: salinity,
eutrophication, and sediment (DWAF, 2004c). Theanggland eutrophication problems have
been attributable to return flows from irrigatiseepage from mining and discharges from
sewage treatment plants. The sediment problembbes attributed to poor agricultural
practise in the rural areas, and has caused opeahfproblems at the Phalaborwa Barrage. It
has been reported that in the Lower Olifants sela-aeturn flows from the mining complex
around the Phalaborwa area influence the qualityaiér in the Ga-Selati River, which as a
result impacts on the quality of water in the lovidifants River.

2.1.2.3 Groundwater

The Olifants WMA has a very variable lithology, whi controls the occurrence of
groundwater at any given area. The lithology rarfga® Karoo age siltstone and sandstone,
to granite in the Lowveld. The highest groundwaesources are, however, associated with
the dolomitic aquifer (DWAF, 2003b), which occupiesly about four percent of the total
area within the Olifants catchment. Large quargtii€groundwater (estimated at 6.19 million
m®/ year, ISP) are used for irrigation purposes d@apgdn the north west of the Olifants
WMA (DWAF, 2004a). In addition, large quantities gfoundwater are also used for rural
water supplies especially in the Middle Olifantb-swea where most of the rural population
reside. There is a substantial potential for ireeedagroundwater utilisation on the Nebo
Plateau, though, further exploitation of groundwateareas underlain by dolomitic aquifers
may directly impact on surface water flows.

A number of groundwater issues have been identifietthe Olifants WMA. These include:
the mining and industrial activities that pose sigk the natural groundwater quality and,
thus, surface water quality; the dewatering aroapdn pit mines and increased backfilled
pits leading to decant of poor quality water; thepact of agricultural activities on water
resources due to the use of fertilisers (theseribabé to the levels of nitrates and phosphates
in groundwater); the heavy utilisation of dolomitehe Delmas area and over-exploitation of
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groundwater resources of the basalt in many aegasthe impact of erosion on groundwater
recharge (DWAF, 2004c).

2.1.2.4 Aquatic ecosystems

The condition of the riverbeds in the Olifants WMAries between heavily modified to
slightly modified, while the flow and riparian/bankonditions vary between severely
modified and slightly modified. Most instream biois indigenous in the surface water
resources of the Olifants WMA. Watershed serviaesniprove the livelihood of aquatic
ecosystems in this sub-area would include the iltadion of riparian vegetation especially
in areas where the riparian/bank conditions arersedy modified (DWAF, 2000).

2.1.2.5 Implications of hydrological issues for developing payments for catchment
protection services in the Olifants catchment

The Department of Water Affairs and Forestry cléssithe Olifants WMA as a water
stressed area, with a deficit of 192 millio/year. Due to the increased demand for water in
the Olifants WMA and the water quality problems mi@med above, there is an opportunity
for the development of catchment protection sesjicespecially through sediment
management and wetland rehabilitation. Other optiorclude effective management of
agricultural activities to mitigate the impactsrefurn flows on the quality of water, efficient
application of remedial measures to control leaehand wash-off from mines.
Implementation of these options would help to inwercoverall water quality. Water
Conservation and Demand Management (WCDM) meastoakl also be used. These
include measures such as implementing low-waterteg@nologies in agriculture to allow
more raw water to be available in streams, andmgusater where feasible.

2.1.3 Land tenure and ownership arrangements in the Olifants catchment

One of the critical components for developing pagtedor catchment protection services is
clearly defined property rights. This includes gedy rights associated with land and land-
based activities that impact on the water resourcéise catchment. This section reviews the
land tenure and ownership arrangements in the ridifeatchment and their implications for
payments for catchment protection services.

The Upper Olifants Sub-Area is the economic hehthe catchment and also the site of the
largest urban areas in the catchment: Witbank aiuttiélburg. Urban, mining and industrial
developments in this sub-area are expected toteawntinued strong population growth.
Large-scale commercial irrigation agriculture odegphe lower reaches of the sub-area and
parts of the Middle Olifants Sub-Area (downstreawnf the Loskop Dam). Large tracts of
land in the sub-area fall under urban and inddatsa and some 80 percent of the population
of this sub-area lives in formal urban areas (DV\2®B4a). Land is mostly used for industry,
mining, urban residential purposes or commercialcaljure. Land ownership is mostly
private. The large irrigation developments dowrestrieof Loskop dam result in irrigated
agriculture having the highest water demand in Middle Olifants Sub-Area, despite 60
percent of the total population of the catchmaerihgj in this sub-area. Agriculture contributes
7 percent to the gross geographic product (GGPhefOlifants WMA, while irrigation
agriculture accounts for 57 percent of the totalewaequirements in the catchment (DWAF
2004c). Power generation represents 19 percenheftatal water requirements in the
catchment and urban, industrial and mining, togetlaecount for a further 19 percent
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(DWAF 2004c). The highest water requirements in thpper Olifants Sub-Area are
represented by the thermal power stations locateel h

Moving downstream towards the Middle Olifants Sute#, past the commercial agriculture
in the vicinity of Loskop Dam, brings one to the-caled “communal areas” of the
catchment. The Middle Olifants Sub-Area is the maspulous of all the sub-areas. But
despite this fact, water use for domestic purpasesry low in comparison with other sectors
(such as irrigation agriculture near Loskop Dang thain water user in the sub-area).
Service delivery is very poor in this area, largetp of which used to belong to the former
homelands of the Apartheid era (the Lebowa homelanmrticular). Rural dwellers practice
subsistence agriculture to some degree, but poalitgjsoils and land degradation coupled
with inadequate infrastructure curb the extenthafse practices. Government aims to bring
most South Africans on a basic standard of serdalevery by 2010 (the so-called “RDP
standard”). This will increase demand for serviebwéry (especially water) in the communal
areas of the catchment. At present, water usedoredtic purposes is low where individuals
rely on water from a communal water source fromnehbey have to transport the water to
the homestead. When water is freely available feotap in the yard or house, water use
increases.

The agricultural practices of the rural communitiesthe Middle Olifants- and Steelpoort
Sub-Areas of the catchment are the main sourceh®fsediments in the Olifants River
(DWAF 2004a). The soils in these areas are highbdible and are not well suited for
agriculture. However, in the Apartheid Era, the BdiFcommunities living in the catchment
had no choice as to where they could live and Viereed to depend on the land and the
surrounding natural resources for their livelihaodlee high erodibility of the soils in the
Middle Olifants Sub-Area coupled with inadequatedananagement practices are the major
contributing factors to sedimentation in the riierigation schemes originally established as
poverty relief initiatives in the homelands arereatly in disrepair, though there are plans to
revive these irrigation schemes (DWAF 2004a). Thi#l increase water usage and
agricultural activity in the Middle Olifants- ande®lpoort Sub-Areas. DWAF (2004a) notes
that poverty eradication schemes — such as iragachemes — will not be sustainable if the
full cost of water is applied (water transferretbithe catchment is imported at a high cost
and is therefore expensive). DWAF (2004a) is examimpportunities where existing water
allocations can be made available for poverty emdin schemes. Land tenure and
ownership in the former homelands depend on thkosaty in the area. Where areas fall
under the authority of municipalities, private landinership is encouraged. In areas still
under the authority of tribal leaders, access tal lewhether for housing or agriculture) is
gained with permission from the tribal authorityheTtenure regime in the “communal areas”
of the Middle Olifants Sub-Area and parts of thee®poort Valley is of a mixed nature. This
area is commonly known as Sekhukhuneland.

The Steelpoort Sub-Area is the site of mining- amdustrial activity as well as irrigation
agriculture — irrigation and mining are the largesiter users in the sub-area. The proposed
De Hoop Dam will also be situated in the Steelpdtattey. The dam will be planned in such
a way as to release its proportional contributmthe ecological Reserve. The water from the
dam will come at a high cost and it is unlikelyttiraigation and afforestation developments
will be able to afford the water. The water will lsrgely used to supply the mines and
domestic requirements (DWAF 2004a). Parts of Sekbokland fall within this sub-area.
Land ownership is therefore private, public and oamal. Some conservation areas are
found in the Steelpoort Valley such as the Sterkspand Lydenburg Nature Reserves.
Further development of chrome and platinum minesteen proposed and it is expected that
these developments will result in significant urlgaawth within the sub-area. Urban growth
is also expected in Burgersfort where mine workélishe housed (DWAF 2004a).
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The Lower Olifants Sub-Area is the site of largassrvation areas, most notably the Kruger
National Park in the lower reaches of the OliféRiger. The main urban area of this sub-area
is Phalaborwa which owes its existence to the rgirsector. Land ownership in town is
mostly private — land is either owned by individiar by mining companies. The Ba-
Phalaborwa municipality is the main user of watariffed by the Lepelle Water Board
(situated in close proximity to the Phalaborwa Bger and mines). Large tracts of land in the
Phalaborwa area belong to mining companies — a anynpuch as SASOL even holds land
for conservation and recreational purposes apanth fthe large areas of land utilised
specifically for mining activities.

2.1.4 Identification of poor and marginalized groups in the Olifants catchment

Communities in Sekhukhuneland generally have adoality of life (QoL) due to inadequate
service delivery and unemployment. Additional likebd streams, such as income from the
provision of watershed services, will be welcomgatbmmunities in this area.

Quality of life is a difficult concept to define. &dtaway (2003) described QoL as a
multidimensional concept, with objective and sutijgccomponents, that shift with changing
social circumstance. Despite a doubling in theomai income of the United States, for
example, life satisfaction remained the same du@db indicators expanding from material

terms of income to include more spiritual rewardshs as satisfaction with personal

development (Westaway, 2003). Indicators of Qolthis instance, will focus on qualitative

and subjective information.

The core components of QoL are health status, beillg and satisfaction in a range of life
domains (Westaway, 2003). South African studiesehahown that well-being and

satisfaction are often directly related to levelservice delivery, the nature of employment
and levels of income (Devey & Mgller, 2003; O’Lea003; Richards, 2003; Westaway,
2003). Westaway (2003) demonstrates the link betwservice delivery and QoL in

Doornkop, South Africa, indicating that improved IQ an outcome of service delivery
(Doornkop is situated in the City of Johannesburgtrivpolitan Area and comprises both
formal and informal housing).

High unemployment rates (only 38 percent of theolabforce is employed), low income
levels (43 percent of household report no annuebrive) and a low standard of service
delivery (see Table 2.1) in Sekhukhuneland contebio a low QoL in this area. Many
households rely on migrant labour for income (RADARO02). Where health status is a core
component of QoL, the health status of the comnesmibf Sekhukhuneland can be said to
contribute to a low QoL, with a 13.2 percent HI\epalence rate among women attending
antenatal clinics (RADAR, 2002).

The area known as Sekhukhuneland forms part dbtineer Lebowa homeland. In the 1960s,
Sekhukhuneland, together with a number of othercadled “native reserves”, was

incorporated into a homeland for the BaPedi people homeland, known as Lebowa, is
now part of the Limpopo Province. The former Leboigamade up of a number of

municipalities, such as the 5 local municipalitibsst together forms Sekhukhune Cross
Boundary District Municipality, that occupies padsMpumalanga and Limpopo Provinces.
Due to the history of the area, the demographide@b local municipalities are very similar.

For the purposes of this study, the demographicenef of these local municipalities was
studied in further detalil.
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The Greater Tubatse Local Municipality

The Greater Tubatse Local Municipality is situatedthe north-western section of the
Olifants Catchment (north-west of Lydenburg) andniyain the Middle Olifants Sub-Area.
The QoL of the inhabitants of this municipality lefts the overall QoL of the majority of
residents in the previous Lebowa homeland, confirtmg demographic data from Statistics
South Africa (2001). People mainly engage in subste agriculture although poor quality
soil, land degradation and poor water deliverydsfructure decreases the actual contribution
from agriculture to livelihoods. Many householddyren migrant labour to generate
livelihoods (RADAR, 2002).

The population of the Greater Tubatse Municipaktynainly comprised of BaPedi people —
African people speaking the Sepedi language. mdef population groupings, 99 percent of
the population of the municipality is comprised African people (as opposed to White,

Coloured and Indian) (Statistics South Africa, 200inety percent of the population speaks
the Sepedi language. The majority of the populatibthe municipality is under the age of

34; 30 percent of the population falls into the3.4 age group while 34 percent falls into the
15 to 34 age group (Statistics South Africa, 200M)e average age of residents of the
municipal area is therefore quite low implying tlo@iite a large proportion of the population

is too young to work.

Table 2.2 indicates the status of objective factioas indicate the QoL of the residents of the
Greater Tubatse Municipality. In Table 2.2, oriig imost significant groupings are reflected
for every factor (for example, the majority of thepulation use either electricity or candles
for lighting).

Based on these statistics, the majority of the [adjmn of Sekhukhuneland live in poverty; 43
percent of the population reports no annual incomtele 22 percent of households receive
less than R800 per month. The majority of househatdSekhukhuneland have 4 or more
household members; R800 per month per househollilesnjat individuals have to live on

less than the UNDP standard of $1 a day.

In the Middle Olifants- and Steelpoort Sub-areasymber of irrigation schemes that fell into
disuse are in the process of being revived as poeeadication initiatives (DWAF, 2004a).
DWAF (2004a) includes these irrigation requirementghe water requirements for the sub-
areas. The revival of these irrigation schemesbeaexpected to have a number of impacts on
the socio-economic and biophysical environment leé tatchment. If sustainable, the
irrigation schemes may improve the livelihoods a@fenunities, but this would be at the cost
of increased water usage in an already water stlesatchment. A shift from livestock
farming to irrigated agriculture may reduce langjrd€eation resulting from overgrazing. In
turn, this may decrease soil erosion and reducegubetity of sediment in the river system.
On the other hand, an increase in agriculturaligiets due to the revived irrigation schemes
may increase sedimentation of the river if appadprimeasures are not implemented to
prevent or reduce soil erosion.
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Table 2.2: Status of factors contributing to the qality of life of residents in the Greater
Tubatse Municipality

Factors affecting quality of life % of
population

Income
Households with no annual income (2001) 43
Households that receive between R4801 and R9 600 per annunh@ed800 pe 22
month) (2001)
Education
Individuals over 20 years old with no education 40
Individuals over 20 years old with secondary education 28
Employment
Individuals not economically active in potentially economitive population 65
Individuals unemployed in potentially economic active poparat 21
Individuals employed in potentially economic active population 13
Individuals in total labour force employed 38
Housing
Households with formal housing 73
Households with traditional housing 18
Energy
Households with electricity for lighting 47
Households using candles for lighting 47
Sanitation
Households with pit latrine (not Ventilated Improved Pit iregy 55
Households with no sanitation facilities 26
Access to Water
Households with access only to water from river / stream 25
Households with a communal standpipe further than 200m away 30
Households with a communal standpipe closer than 200m 15
Waste Removal
Households with own refuse dump (not municipal service) 65
Households with no form of waste disposal 27

Source: Statistics South Africa 2001

2.1.4.1 Institutional information and the implications of power imbalances for
payments for catchment protection services in the Olifants catchment

Stakeholders in the Olifants catchment (specifjcalith regard to the Phalaborwa Barrage
and sedimentation of the river) include: The Lep&later Board, the Olifants River Forum,
the Ba-Phalaborwa Environmental Forum, DWAF, thevjprcial departments of environment
and water affairs, nature reserves, SANParks (Krigeional Park), mines (Palabora Mining
Company, FOSKOR), the relevant municipalities (sashthe Sekhukhune Cross Boundary
District Municipality), community members, communliased organisations (such as the
Sekhukhuneland Ad Hoc Committee on Land), and rmregmental organizations
operating in the area.

Confusion regarding institutional structures withine catchment, especially within the
communal areas, may hinder the establishment oketmrfor watershed services. This
uncertainty regarding institutional structures llastrated in a statement submitted by the
Sekhukhuneland Ad Hoc Committee on Land to thef8lamtCommittee on Agriculture and

Land Affairs in November 2003 (PLAAS, 2003). Thisatement, which covers issues
surrounding land tenure and ownership in Sekhullnde was aimed at informing the
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Communal Land Rights Bill process of the Departnmahitand Affairs and reveals tensions
between traditional authorities and local governmeiekhukhuneland.

Key issues, related to land ownership and tenucemmmunal areas, are (PLAAS, 2003):

* Rural people have no access to secure land anényoghts;

* Women, and in particular unmarried women, haveawess to land rights;

» There is tension between traditional authoritied kxtal government over issues of
development;

* There are boundary and land disputes as a resuheofillegitimate” 1993 land
transfers to tribal authorities;

« Traditional chiefs still charge levies for land calhtions and natural resource
utilisation;

* Rural people are still threatened with evictiongraglitional chiefs; and

* There is an overlapping of processes — land claintsland disputes have not been
settled, yet the Communal Land Rights Bill is imgabs

The establishment of markets for watershed servigethe Olifants Catchment may be
affected by factors such as tenure security (oednsty), governance structures, the land
reform process (related to tenure security), regwiwf disputes, access to natural resources
and the power of traditional leaders in certairaard-or example, where there is uncertainty
regarding land ownership, markets for watershedices may be compromised due to
undefined service providers or suppliers. Where titaglitional chief is responsible for
decision-making in communal areas, the terms amditons of a wider market may be
affected by a single individual's decisions andcpetions. A person or governance structure
that wields the power in areas where markets debkshed will have the ability to influence
the process, and probably the outcome, of estatdjsharkets.

Similarly, coordination between the stakeholdershawider catchment, such as conservation
authorities, mines, the Water Board and communitié determine whether a market for
watershed services can be implemented successiulye catchment. Disputes regarding the
actual causes of high sediment levels in certaigtcttes of the river may be a constraint to
the proposed market for watershed services.

2.1.5 Land usein the Olifants catchment

The various land uses within the Olifants catchnaertt the potential impacts these land uses
have on the water resource influence the poteftiapayments for catchment protection
services in the catchment. Land uses in the Ofifar@tchment include commercial and
subsistence agriculture, forestry, nature reserwmagjng, industry, and urban and rural
settlements. Table 2.3 presents statistics fomtka under each different land use type. The
‘other’ land use category includes land uses sischueal settlements, mining and industrial
land uses (DWAF, 2003b). A significant proportiofi kand used in this catchment
(approximately 85 percent) is highly dependenttenavailability of water for productive use
in order to continue to be sustainable under thieeoti practices.
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Table 2.3: Area under specific land use in the Oléints catchment

Land use Area (km2) INCENC)]
Agriculture 783.0 1.44
Irrigation 8156.1 14.95
Dry land
Forestry 395.0 0.72
Protected nature reserves 6 990.0 12.81
Urban 1035.7 1.90
Other 37 203.2 68.18

Source: DWAF (2003b)

In the Upper Olifants catchment, there is a comatinh of mines, as well as light and heavy
industries around the Witbank and Middelburg ar@eshton et al., 2001). In the middle of
the catchment, the main land uses are commercthlsahsistence agriculture, forestry and
rural settlements. The lower catchment consistthefPhalaborwa Barrage and the Kruger
National Park (DWAF, 2003b).

2.1.5.1 Agriculture and Forestry

The major agricultural activities in the catchmang citrus farming and forestry plantations
(mainly Pine and Eucalyptus). The citrus and sopital fruit orchards are found in the

Middle Olifants catchment, Steelpoort area and Lovdifants catchment. The heavy

abstractions of water required for citrus farmidigt(veen Loskop Dam and Marble Hall)

reduce the availability of water for ecological étioning downstream in the Lower Olifants

catchment. Other commercial crops grown in thehcatmt include maize, wheat, sorghum,
cotton, tobacco, lucerne, potatoes, vegetablesy begn, cotton, oil seeds and sunflowers.
Livestock farming is also prevalent throughout ¢taechment (Ashton et al., 2001).

Subsistence farming in the area consists of liwéstarming (including cattle, goats and
donkeys) throughout the Middle and Lower Olifantcbment and rain-fed agriculture
particularly in the Lower Olifants catchment (Ashtet al., 2001). Heavy overgrazing and
dryland cultivation throughout the Steelpoort Rigatchment and Middle Olifants catchment
has led to soil erosion (Ashton et al., 2001, Stditthe Rivers, 2001b). The erosion causes
high silt levels in rivers and these high levelssiif result in suffocation of in-stream habitats
and fish gills leading to loss in fish speciesta®ibn increases the risk of flooding (DWAF,
2003b and State of the Rivers, 2001b).

The largest forestry plantations occur in the BlfRieer area and the main types of trees are
Pine and Eucalyptus (DWAF, 2003b). Indigenous fomesupies 1 399 kfin the Blyde
River area and lower Olifants catchment and thecefdf this indigenous forest on runoff is
regarded as natural. Plantations close to the daase increased in-stream sediment loads
(State of the Rivers, 2001b).

2.1.5.2 Mining

The products of the mining industry in the Olifakifater Management Area (WMA) include

coal, fluorspar, lime, sand, clay, brick, stoneanjie, magnesite, mica, copper, emeralds,
phosphate, andalusite, tin, gold, iron ore, felsitgbestos, chrome, vanadium and platinum
(DWAF, 2003b). Extensive coal mining takes placettie Upper Olifants area and these
coalmines provide fuel to the local power statiand the domestic and international markets.
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In addition, the Premier Mine situated outside @ig#ants River Basin also receives water
from the Wilge River. Mining activities generallave a negative effect on water quality.

Products of mining activity in the Middle Olifanésea include andalusite, platinum, asbestos
and chrome. There are eight mines in the Steelpa@d producing chrome, vanadium,
platinum, granite and coal. The Lower Olifants Aisathe area where significant mining
activities are taking place. Major mining companieslude Palabora Mining Company,
Foskor and Pegmin Mine and their products includigper, emeralds, asbestos, magnetite,
phosphate, clay, feldspar, slate, fertilizer, gohiga, crushed stone, platinum, andalusite and
chrome (Ashton et al., 2001 and DWAF, 2003b). Amlderi, lists the mines in the Olifants
catchment, their status and relative size, as agthe commodities produced by each mine
and the probable scale of environmental impactcasal with each mine.

Implications of mines on water quality in the Olifants catchment

The impacts of mining activities on water qualitythe Olifants catchment are based on a
report written by Ashton, et al. (2001). The effeaf mining activities in the Wilge catchment
were found to be minor and localised on the wateources in this catchment. These effects
on water resources are caused by limited acid ndir@nage and increased suspended
sediment loads in nearby streams. Extensive miitinthe Riet Sub-catchment has high
impacts on water resources, particularly the wateity of all streams and rivers. Like the
Wilge Sub-catchment, the water quality problemscaesed by extensive acid mine drainage.
The mining activities in the Middle Olifants catcam leads to increasing levels of trace
metals and micro-pollutants such as asbestos flegg) found downstream in the Olifants
River.

Mining activities in the Steelpoort Sub-catchmeavér negative impacts on water in the river
systems but there is no clear indication that miaes contributing quantities of either
vanadium or chrome to the rivers. The two smallesinear Pilgrims Rest in the Blyde Sub-
catchment were found to be the likely cause of itheeases in suspended sediment
concentration but these impacts are localised. Wheer in the Selati Sub-catchment is
contaminated by the effluents from mining actidtend is considered to be unsuitable for the
protection of aquatic ecosystems and also unfit foman consumption. However, the
effluents have increased the quantity of water iitgnin the Lower Ga-Selati River and
converted this naturally seasonal river into a peia river.

2.1.5.3 Industries

Industries in the Olifants catchment tend to supfioe main primary activities in the area
where they are located such as agriculture andngiGAshton et al.,, 2001). Table 2.4
highlights some of the industries that are situatedhe Olifants catchment in the major
industrial areas. The main industries in this caieht are steel manufacturing (Highveld
Steel in Witbank and Columbus Steel in Middelbulgsic metal industries, manufacturing
of machinery and equipment (DWAF, 2003b).

Another important primary industry is electricitereration. There are five Eskom-owned
power stations in the Olifants catchment, namelyoAr Duvha, Hendrina, Kendal and
Komati power stations. These power stations areaunated in the Mpumalanga province
near Witbank and Middelburg (Eskom, 2001). Accogdio Ashton et al. (2001), power
stations impact on the water resources in the U@fiants catchment through the disposal or
seepage of their high salinity cooling water; aedpage from ash dumps into the local water
resources. However, Eskom (2001) is allowed toadiepof its wastewater in a controlled
fashion through its participation in the Salinedale Scheme in the Olifants catchment.
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Table 2.4: Some industries in the Olifants catchmen

Area Name of Industries

Witbank Polifin

Samcor Ferrometals
Landau

Transalloys

Vantra

Highveld Steel and Vanadium
Witbank Abattoir
Middelburg Colombus Steel
Middelburg Ferrochrome
Kanhym Feedlot
Delmas 1 &J

Source: DWAF (2003b)

Heavy metals and chlorides in effluents from indast and mines originating in the
Phalaborwa area may reach unacceptable levels gddow flow periods. Upstream
abstractions from Ga-selati River cause flow toseeduring winter (State of the Rivers,
2001b).

2.1.5.4 Phalaborwa Barrage

The sediment from upstream activities, includingergvazing, industrial and mining
activities, accumulates in the Phalaborwa Barrégjaté of the Rivers, 2001b). When the
Barrage is scoured from time-to-time, large quattitof sediment are released into the
Olifants River inside Kruger National Park (KNP)g#on et al.,, 2001). The increased
sediment load causes severe fish kills and/ordffecation of fish by silt clogging their gills,
resulting in the loss of invertebrate and fish g®cThe accumulation of metals in the
Phalaborwa Barrage also results in high concentratbf metals in the gills and livers of fish.
The accumulation of metals in the bodies of fisdumes their survival and disrupts their
development, growth and reproductive potential Mand Avenant-Oldewage, 1998,
Buermann et al., 1995 and Venter and Deacon, 19%&)e are high silt loads in the Olifants
River inside the KNP during summer; during dry seas silt loads are generally lower
(Buermann et al., 1995).

2.1.5.5 Nature and game reserves

Private land owners in the Gravelotte, Phalaborwd Klica area have formed and are
managing a conservancy known as the Selati GamerResThe reserve consists of
approximately 30,500 to 33,000 ha of land with fiedént veld types and 22 species of large
mammals (Nature Net Properties, 2003 and StatkeoRivers, 2001b). This change in land-
use from privately owned land to a private consgowaarea is expected to improve river
health conditions in this area and downstream €Sifthe Rivers, 2001b). Table 2.5 lists the
protected natural areas and heritage sites in lifi@n@ catchment. These protected areas are
situated primarily in the Middle and Lower Olifardatchment.
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Table 2.5: Protected Natural Areas and Natural Heriage Sites in the Olifants catchment

Area name Category

Kruger National Park National Park and Equivalent Reserves
Klaserie Habitat and Wildlife Management Area
Umbabat Habitat and Wildlife Management Area
Timbavati Habitat and Wildlife Management Area
Thorny Bush Habitat and Wildlife Management Area
Blyderiverspoort Habitat and Wildlife Management Area
Hebron Habitat and Wildlife Management Area
Welgevonden Habitat and Wildlife Management Area
Burgersfort Habitat and Wildlife Management Area
Lydenburg Habitat and Wildlife Management Area
Loskop Dam Habitat and Wildlife Management Area
Enkeldoornspoort Habitat and Wildlife Management Area
Scuinsdraal Habitat and Wildlife Management Area
Bewaarkloof Habitat and Wildlife Management Area
Serala Habitat and Wildlife Management Area
Lekgalameetse Habitat and Wildlife Management Area
Mokobulaan Natural Heritage Site

In-de-Diepte Reserve Natural Heritage Site

Mount Sheba Natural Heritage Site

Driekop Caves Natural Heritage Site

London Nature Reserve Natural Heritage Site

Doornkop Natural Heritage Site

Source: DWAF (2003b)

Most tourist activities in the KNP are concentratddng the rivers dues to their aesthetic
appeal and their attraction to wildlife. It is thare inevitable that any deterioration of these
aquatic ecosystem will have an adverse effect angim in the KNP (Venter and Deacon,
1995).

2.1.5.6 Human settlements

The large urban settlements in the Olifants catetimaclude Witbank, Middleburg,
Bronkhorstspruit, Groblersdal, Lydenburg, Belfd&halaborwa and Lebowakgomo. Most of
these settlements were developed after the disgafeminerals in these areas. The major
rural settlement area in the Olifants catchmenthiss Sekhukhune area (DWAF, 2003b).
Housing developments require the clearing of veiptand this increases the risk of erosion
(State of the Rivers, 2001b). According to Ashtdnak (2001), other impacts of human
settlements on water resources in the catchmeunlt fesm the disposal of domestic effluent,
litter and domestic solid waste that are found géiste the roads and across the catchment,
and landfill and other solid waste disposal siteivns.

2.1.5.7 Alien vegetation

According to DWAF (2003b), commercial afforestatioas been one of the major sources of
alien vegetation in South Africa, largely becauspamr forestry management practices in the
past. However, new commercial afforestation plamtat were found to be generally well
managed, maximizing benefits of forestry and miging environmental impacts. There is
total area of 1,988.3 Knihat is invaded by alien vegetation. Table 2.@®Weshows the area
invaded by alien vegetation in the Olifants catchin&@he Middle Olifants is the catchment
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most affected by alien vegetation followed by thigd® Sub-catchment. The part of the
catchment least affected by alien species is thgel@lifants catchment.

Table 2.6: Alien vegetation invasion in the Olifard catchment

Secondary catchment Area (km2)

Upper Olifants 1.8

Wilge 23.2

Elands and Olifants Loskop Reach 270.1
Steelpoort 293.8
Middle Olifants 871.9
Blyde 309.3
Lower Olifants 218.2
Total 1988.3

Source: DWAF (2003b)

2.1.5.8 Implications for land use on the development of catchment protection
services in the Olifants Catchment

The major sources of pollution in the catchmentfesen: subsistence livestock farming and
dryland agriculture, in the form of increased seshitloads, and from mining and industry in
the form of acid mine drainage and industrial wa$tee ecological functioning of the lower
catchment inside the Kruger National Park (KNPjmpacted negatively by sediment loads
with an associated deterioration in water qual@her negative impacts on water resources
are the reduction of water availability by aliergetation. Environmentally degraded areas
are particularly prone to invasion by invasive s$geof alien plants.

2.1.6 An economic review of the Olifants catchment

This economic review examines the general econaaite of the catchment and identifies
possible economic players for payments of catchmestection services. Particular attention
was paid to potential buyers of these services.

The GGP of the Olifants catchment was R28.7 billion1997, which represented a 4.9
percent contribution to the Gross National Prodlibe largest contributing economic sectors
within this catchment are the mining and manufactuisectors. Relatively high levels of

unemployment are experienced in this catchment. |&ment is concentrated within the

government (community, social and personal sensgeesor), wholesale and retail trade and
agricultural sectors (when the private househottioses excluded). Agriculture is the largest
water user and will be sensitive to changes irattalability and cost of water.

2.1.6.1 Gross Geographic Product

The Olifants WMA generates an average of approxiyaR526 per krh The magisterial
districts that contributed the most to GGP were déidurg (25.7 percent), Witbank (20.6
percent), Moretele 2 (14.5 percent), Highveld Riddes percent) and Phalaborwa (5.3
percent). The four main economic sectors are mifg®y1 percent), manufacturing (18.2
percent), electricity generation (15.9 percent) @he government sector (15.6 percent)
(DWAF, 2003b).
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The estimated value of KNP tourism in the 1999/2@i6@ncial year was R136 million in
terms of on-site expenditure, R267 million in terafseconomic impact, or all expenditure
related to visiting the park, and R1 Billion inrtes of consumer surplus (Turpie and Joubert,
2001).

2.1.6.2 Employment

Forty-five percent of economically active peoplethe Olifants WMA were unemployed
according to the strict definition of unemploymémt1994. The largest employers were the
government sector (48.3 percent), the mining se@bi3 percent) and the agricultural sector
(19.1 percent) (DWAF, 2003b).

Employment figures for 2001 were calculated usimg ¢mployment data available for the
following municipalities that constitute the Olitancatchment: Lepelle-Nkumpi (NP355),
Fetakgomo (NPO3A3), Maruleng (NP0O4Al), Greater TsbaCBLC5), Makhudutamagu
(NP0O3A2), Mookgopong (NP364), Bela-Bela (NP366),e&ter Marble Hall (CBLC3),
Greater Groblersdal (CBLC4), Delmas (MP311), Emlal@hMP312), Middelburg (MP313),
Highlands (MP314), Thembisile (MP315), Dr JS Morg¢k#316), Kungwini (CBLC2) and
Nokeng tsa Taemane (GT02b1l). It was found that p&réent of the economically active
people in the catchment were unemployed accordiribe strict definition of unemployment
(Statistics SA, 2003).

Figure 2.3 shows how each economic sector congtibtd formal employment levels in the
Olifants catchment by economic sectors in 2001. Maa employer is the community, social
and personal sector (19.3 percent of total emplogjnwehich includes the government sector.
Other major employers are the wholesale and retaile (13.1 percent), private household
(12.3 percent) and agricultural sectors (12 pejcent
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Figure 2.3: The contribution to employment by econmic sectors in the Olifants
catchment in 2001. Source: (Statistics SA 2003)
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2.1.6.3 Resource use

Table 2.7 shows that irrigated agriculture and ¢belogical reserve are estimated to need
almost 60 percent of the total water required a @ifants catchment (DWAF, 2003b). The
ecological reserve is relatively sensitive to thailability of water but will not be sensitive to
the price of water as this is theoretically setdasby DWAF as part of the Reserve.
Agriculture, on the other hand, will be very sensitto the availability and price of water
over specific seasons. This sector employs a largeortion of people but also makes one of
the smallest contributions to the local economystthe effect of watershed services should
be monitored carefully within the sector. The mgiand industrial sectors use the third
largest proportion of water in the catchment. Thesetors could afford payments for
watershed services but may not necessarily denfeask tservices, as they are concentrated
upstream.

Table 2.7: Estimated water requirements in the Oliints catchment

Economic activities Water requirements
(million m?)

Agriculture

Irrigation 600
Domestic 124

Urban 80

Rural 44
Bulk users 258

Mining

Industry
Afforestation 54
Power generation 181
Alien vegetation 122
Ecological reserve 480

Source: DWAF (2003b)

2.1.6.4 Implications of land use practices and economic power imbalances on
payments for catchment protection services in the Olifants catchment

According to the available land use and economia,dhe Olifants River catchment depends
highly on the mining and the community and soc&abvies sectors as the largest generators
of income and providers of employment for the cateht, respectively. The majority of
productive land is used for agriculture, proteateskrves and other land uses (which include
rural settlements, mining and industrial land). idgiture, industry and mining are based in
both the upper and the lower parts of the catchmétht poor and marginalized groups of
communities situated in the middle of the catchme&htis allows for the transfer of payments
from downstream users to upstream users for thegioo of watershed protection services.

The highest demand for water in the catchment cofra® irrigated agriculture, the
ecological reserve and bulk water users. The emabgeserve in this case refers to the water
required for the ecological functioning of the tatent as the ecological reserve has not yet
been established. KNP could be a potential bujervaiershed services (improved water
quality and quantity), however the limited net ime of the KNP would likely constrain this
option.

Other potential buyers are the mining and industeators. Two industries in particular have
been identified at this stage, namely FOSKOR aedPtalabora Mining Company, although
all of their water dependent activities are linkecagreements with the Lepelle Water Board
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resulting in payments being directed or approvedheywater board unless they form part of
social corporate responsibility initiatives arowmnmunity upliftment.

Another potential buyer is the Lepelle Water Boaslit is responsible for managing the
Phalaborwa Barrage and is seeking creative solutionreduce the sediment inflows that
currently reduces the storage capacity of the barta a mere 10 percent of its total capacity.
If sediment loads are decreased, the Lepelle ViBatards will benefit through lower scouring
costs. Opportunities are evident within this catehtrand the potential buyers that have been
approached through site visits are open to thesideal concepts around payments for
watershed services and improved livelihoods. Hamethe actual payments need to be
guantified before these buyers can begin to makesidas around participation from an
economic and financial perspective.

2.1.7 Catchment protection services identified in the Olifants catchment

Based on the hydrological landscape outlined inige®.1.2 and the increasing demand for
water of an appropriate quality in the Olifantscbabent, there are numerous opportunities for
the identification of catchment protection servieesl the development of payments for these
services. The identified services can be claskifieo 3 core themes, namely; ecosystem
goods and services protection and maintenancer watetity; and water quality.

Table 2.8 lists the catchment protection serviaEsiified in the Olifants catchment and
describes the associated activity required to aehibe provision of this service. The table
also states whether or not there is an opportdaityhe development of these services in the
catchment. It is important to note at this polgttalmost all of these services can potentially
be developed and that users have expressed aereahd for them. However, the following
criteria have been used as the foundation forfé@sibility review and all components need
to be at least partially accounted for if paymeares to be developed for the provision of the
identified services:

» s there a need for these services from a hydrodébgierspective?

* Do the land tenure and ownership practices in gteheent support property rights
and hence the provision of these services?

» Can these services be provided by poor and marggelagiroups in order to allow for
the improvement of livelihoods?

» Wil the power imbalances in the catchment supportinder the development and
provision of these services?

» Will the land use patterns and practices supperptovision of these services?

« Based on the economic returns to the catchment thedidentification of key
stakeholders, can willing buyers and sellers ofehgervices be identified?

It is not necessarily possible to pursue the dgrebknt of all the identified services within the
scope of this project. The final column in Tabl& provides a broad statement related to
whether or not it is possible to develop theseisesvin the Olifants catchment through
payments based on the criteria above.

In the Olifants catchment there are few distincpartunities for the development of
payments for catchment protection services. Tinedade payments for the maintenance and
protection of ecosystem goods and services inquéati through the protection of wetlands
and ‘sponges’ in the watersheds of the Olifanterrignd its tributaries; improved water
guantity through the removal of alien invasive watjen species in the middle and lower
parts of the catchment along the riparian zoneearalyptus in the upper catchment linked to
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commercial forestry; and water quality improveméntough soil erosion management,
reduced sedimentation, wetland rehabilitation amgroved farming practices.

Table 2.8: Identified catchment protection service$or the Olifants River catchment

Watershed service Commodity/ Land use intervention Opportunities

for payments
Ecosystem goods andRestoration of wetlands and ‘sponges’ in the Yes
services maintenancewatersheds of the Olifants river and its tributaries
and protection

Water quantity Better utilisation of groundwater No
Efficient use of surface water No
Alien invasive species removal in the middle and Yes
lower parts of the catchment along the riparian zpne

and eucalyptus in the upper linked to commergial

forestry

Water quality Soil erosion management Yes
Sedimentation reduction Yes
Wetland rehabilitation Yes
Treatment of acid mine drainage and industrial waste No
water
Better management of water originating from mines No

Better farming practices and reduced pesticide] or  Yes
fertiliser dependency to reduce the impacts | of
agricultural return flows

2.1.8 Opportunities and risks for providing catchment protection services in
the Olifants catchment

Catchment protection services are one of the mostpticated environmental services to
understand and quantity. This is due to the limitmpirical understanding of the
relationships between land use activities and oagcth services in many parts of the world
(Rojas and Aylward, 2003). South Africa on the vehbhs a relatively strong scientific base
from which to assess catchment protection senogeshis has been typically focussed on the
linkages between vegetation types and water usenddmental to identifying catchment
protection services is the understanding of thiesades and broader linkages related to other
activities, for example: the building of gabionsdatheir impact on sediment control;
contouring and the impact on soil erosion; andittygacts of wetland rehabilitation on water
quality improvement or flow. Many of the opporttieés and risks for developing catchment
protection services in the Olifants River catchmefate to the fundamentals of the science
but also include issues related to the land usetemate systems as well as the types of land
use activities taking place. This section of thgoré assesses these opportunities and risks in
relation to these three activities.

2.1.8.1 Hydrological arrangements in the Olifants catchment

Based on the above findings, catchment protectiervice opportunities exist for the

protection of ‘sponges’, the removal of alien irivasspecies and the control of soil erosion
and sediment reduction in the Olifants catchmenthBhe Department of Water Affairs and
the Olifants River Water Forum support the needatidress the water quality and
sedimentation issues in this catchment and aréngitb consider innovative approaches like
the use of payments for catchment protection sesvidable 2.9 below lists the opportunities
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and risks for the development of catchment pratecgervices in the Olifants catchment
based on the hydrological landscape.

Table 2.9: Opportunities and risks for catchment potection services in the Olifants
catchment based on the hydrological landscape

Opportunities NES

* Need greater removal dlien invasive| ¢ The national government is already responsible| for
vegetation from the riparian zones and removing alien invasive vegetation through the
the upper watershed in order to imprgve working for water programme and hence therg is
water supply. little incentive for demanders of the service to pay

« Water scarcity is a constraint fo for it
development in the catchment.

e The concepts and methods for remov|ng
alien invasive species are already widely
understood and adopted as appropriate
solutions.

e The removal of alien invasive vegetatipn
is ongoing and follow up actions provide
the opportunity for long term planning
and payment systems.

» Soil erosion is pervasive in the catchment The quantified cause-effect relationship betwgen
and hence sediment in the rivers dnd land use activities, soil erosion and sediment
dams is problematic. There is a need to accumulation is not well known.
have good soil erosion control and| « The assigning of responsibility for soil erosion gnd
sediment managemenprogrammes. sediment is unclear. In some parts, the soils|are

e Many dams have poor storage capacity naturally highly erodible and unstable; in other parts
due to accumullated silt; for example, the of the catchment, practices such as overgraging,
Phalaborwa barrage only has a 10 perc¢ent deforestation and poor farming practices compopnd
storage capacity due to siltation. the situation.

» The water quality is also poor in parts|okP The scale of the impact area is enormous and the
the river due to sediment concentrations costs associated with effecting change are expgcted
and is not suitable for users. to be high.

e There are several solutions for managjng Evidence of improvement downstream takes a lpng
soil erosion and sediment that can |be time.
provided by the poor. » Monitoring change is difficult.

« Need forwetland rehabilitation in the| « Communities are dependent on harvesting gqods
catchment in order to improve water from wetlands for their livelihoods and the impafts
quality and supply. of converting to conservation need to be understgod.

¢ There are examples of successful projects Subsistence agriculture also occurs in wetlands.
where wetlands have been rehabilitated
on communal lands through conservation

initiatives.
e Technology transfer for water quality| « Technology is costly and there is a need for skills
improvement and efficient water use. transfer associated with the use of the technology.

2.1.8.2 Land tenure and ownership in the Olifants catchment

Based on the findings in section 2.1.3, the Ol8acdatchment is defined by many different
land ownership and management regimes; each wigretit implications for the provision
of catchment protection services. Table 2.10 litts opportunities and risks for the
development of catchment protection services basedand ownership and tenure in the
Olifants catchment.
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Table 2.10: Opportunities and risks for catchment potection services in the Olifants
catchment based on the land tenure and ownership eangements

Opportunities
¢ Land tenure and ownership is well defined and Where communal land lies under the
land use activities can be implemented. authority of the tribal leader, this leader
» Land ownership is mixed between private, needs to support and grant permission|for
government owned and communally owned. any land use activities to be undertakpn.
« Communal land falls under the authority in the This includes visitation rights and
area, typically a tribal leader or tribal chief. traversing rights in the communal areas
e Where land falls under the auspices off a Collusive behaviour may become evidgnt
municipality, private ownership is encouraged. in areas that compete for projects.
e Excluded households may be motivated to
act ‘destructively’ in order to qualify fo
land rehabilitation projects.

2.1.8.3 Land use patterns in the Olifants catchment

Based on the findings described in section 2.hd major forms of catchment pollution are
from sediment loads, acid mine drainage and in@dlisgffluent. There is also a reduction in
water availability due to the water use by aliewasive plants. Table 2.11 lists the
opportunities and risks for the development of ltatent protection services in the Olifants
catchment through changing land use practicesrzy davners.

The major sources of catchment pollution are freutosistence livestock farming and dryland
agriculture, in the form of increased sediment $paahd mining and industry in the form of
acid mine drainage and industrial waste. The edcdbdunctioning of the lower catchment
inside the Kruger National Park (KNP) is impactedjatively by sediment loads, which lead
to deterioration in water quality. Other negatimgacts on water resources are the reduction
of water availability by alien vegetation. The smeof these plants is promoted by
commercial forestry and environmentally degradedsuare particularly prone to invasion

Table 2.11: Opportunities and risks for catchment potection services in the Olifants
catchment based on the land use patterns

Opportunities
¢ Industrial effluent impacts on the water quality; « Participation in these initiatives is npt
various industries can potentially rehabilitate mandatory and relies on the needs of [the
wetlands or change technology in order |to respective sectors as well as their
support the provision of certain catchment corporate social responsibility initiatives
protection services. e Where there is a high demand for serviges

+ The mining sector also demands water of |a and improved water quality or quantity,
certain quality and volume; activities linked fto industries may be willing to beconje
mining impact on the catchment and there |are involved, however this will require a cleqr
opportunities for this industry to support wetland understanding of the links between the
rehabilitation and community developmgnt services and the provision of water
programmes. This is also supported by the (quality or quantity).
requirements of the mining charter.

¢« Communal land activities have a large impagt « Communities are often dependent fon
on the extent of soil erosion and sediment loss in marginal land to meet their bagic
the catchment. Opportunities exist for livelihood needs. Any land use chandes
communities to improve their farming, grazing must take cognisance of this and make
and harvesting activities. provision for basic livelihoods needs ps
well as, compensation for changifg
current patterns of land use.
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2.1.9 Opportunities and risks for using payments in the Olifants catchment

The development of payments from a market perspecttonsiders transaction costs,
imperfect information, power imbalances, recognitiof buyers and sellers, definition of
property rights, the role of the institutional dedal frameworks, and the nature of prices for
the identified services.

Within the Olifants catchment many of these mardemments are tentative, and efforts are
required to address these clearly and effectiveigr fo engaging in actual payments. The
first area of potential concern is the lack of digaefined buyers and sellers. In a broader
sense, buyers and sellers are evident but theedlgallin setting up payments is to get them
committed to the idea and to clearly identify andasure the catchment protection services
for which they will potentially make payments. Tinetitutional arrangements, the economic
potential, the value of the catchment service, #red associated transaction costs, are all
discussed further in Table 2.12.

Table 2.12: Opportunities and risks for catchment potection services in the Olifants
catchment based on the land use patterns

Opportunities NES

Willing buyers Willing buyers
* In the upper and the lower Olifants there are The buyers are unable to make paymentq for
strong economic actors in the form of mining the required catchment service for certpin
companies, industry and commercial farming reasons. For example it may be legislaged
» Specifically identified buyers include: Lepelle that the service be provided, or the buyer
Water Board, Palaborwa Mining Company, may be unable to make a payment.
Foskor, Commercial farmers, Phalaboriva The number of buyers or amount availaple
Municipality, Kruger National Park. for ‘payments’ may not be large enough|to
effect measurable improvement in the wdter
supply or quantity.

Willing sellers Willing sellers
¢ In the middle and lower Olifants largee The sellers are numerous but identifyind a
numbers of people dependent on subsistence specific community may be difficult.
livelihoods with the potential to provide lands Language and cultural diversity may make it
management options for catchment protection difficult to communicate the complex idegs
services. behind payments for catchment protectfon
e« Communities are willing to participate In  services.
activities that can potentially reduce theirr Literacy rates vary across communities gnd
dependency on subsistence agriculture. regions.
» Traditional leaders need to support initiatijes
if they are to be adopted by communities.

Institutional arrangements Institutional arrangements
» There are a number of forums established ueh The institutional arrangements required for

as the farmers associations, the Olifants Rjver payments for watershed services do hot

forum, and well-established communities wjth  exist.

clearly defined tribal authorities. * For payments to be made between multiple
buyers and sellers, an intermediary |or
community-based organisation or form
needs to be established to assist With
facilitating payments and monitoring
progress.
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Table 2.12 continued.

Opportunities NES

Economic potential for payments Economic potential for payments

» There are identified buyers in the Olifantss The buyers may not be able to effect chapge
catchment and these buyers have the potential as individuals due to the scale of the
to effect change through bundled payments. catchment.

e Buyers may not regard payments for
catchment protection services as sometling
they should be paying for but rather serviges
that the government should provide.

Value/price of identified service Value/price of identified service

e The value or price of the identifid
catchment protection services is not know

Transaction costs Transaction costs

¢ The scale of the catchment is very large and
the transaction costs associated With
payments may be large enough to hinfer
progress.

¢ Part of these costs may also relate to lack of
information of catchment protection servides
and the science underlying their provision.,

= Q

2.1.10 Conclusions and recommendations

Based on the criteria identified in section 1, @gants catchment was selected as one of two
implementation sites for phase 3 of this proje&tumber of potential pilot case studies were
also identified based on the issues, risks and riyppities identified in the previous section
(section 2.1). Two of these case study sites am@mmended and discussed in greater detail
below:

2.1.10.1 Potential case study A

One opportunity for payments was identified in ttever Olifants catchment where water
quality is affected by upstream sedimentation. sHuversely impacts the storage capacity of
the Phalaborwa Barrage and the aquatic habitdteiKruger National Park.

The Phalaborwa Barrage is located in the Loweradtg sub-area and is managed by the
Lepelle Water Board. Palabora Mining Company, FO8K@nd the Ba-Phalaborwa
Municipality draw water from the Phalaborwa Barrageyond the Kruger National Park, the
Olifants River crosses the South African border #mds into Mozambique.

The South African National Parks (SANParks) areceomed about the quality of the water
flowing in the river from the Phalaborwa Barragewands. Water quality deteriorates
especially when accumulated sediment is scourad fre Barrage to increase its capacity.
SANParks reports ecological damage in the Krugetiae of the Olifants due to this activity.
The Lepelle Water Board reports extreme problene tduthe siltation of the Barrage. At
present, the Barrage has a water holding capationly 10 percent due to siltatibriThe
only truly effective way of increasing the capaaditfithe Barrage seems to be a large-scale
natural flood, such as the flood of 2001. Aftasttood, the water holding capacity increased
to 60 percent but, due to further inflows of seditmigom upstream areas, this capacity again

2 Interview with Mr Piet Grobler; Lepelle Water BoardPhalaborwa; 27 October 2004.
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dwindled to where it is at present (10 percent)tidttes determined by land tenure and
ownership regimes in the catchment, the livelihooflpoor and marginalized groups in the
Olifants catchment, and historical factors (suchtles relocation of certain population

groupings to homelands) contribute to the curredirsentation problems experienced in the
Lower Olifants Sub-Area.

The Lepelle Water Board has funds available to stpppstream land management
initiatives but it is unlikely that they will be Wing to do so. It is more likely that the
industries through payments to the Lepelle WatearBasupport such upstream initiatives.
All actors are however willing to engage in dis¢éass and consider beneficial solutions.
Within the Sekhukhuneland area, there are largebeuwsnof people living within limited
means who would be willing and able to provide $bevices required to address the problem
of sedimentation. The question here needs to Heessed as to how many people would
need to be involved, which areas would be targatetiwhat form their involvement would
take. There is also potential for the more effitiese of water within this broader catchment.
Essentially, the Department of Water Affairs haseeralised power to the water boards and
the Lepelle Water Board is only formally requiredrélease a minimum of 0.54 kI per second
downstream, during low flows for the Kruger NatibrRark. The waterboards primary
objectives are to supply water to its key clieti®, industrial and mining sectors, with little
recognition or responsibility of the impacts dowaatm in the Kruger National Park (KNP).
Studies of the impacts of siltation and the flughiri the Barrage on acquatic ecology within
the KNP have been conducted, remedial actions bega proposed, to date, these have not
been implemented. The Lepelle Water Board is howewumgently sourcing specialist inputs
in order to address this complex problem.

At this time, relatively little information is avable on the impact of changing land practices
on the reduction of sedimentation and the timertdke the sediment load to travel along the

river from the middle Olifants to the lower Olifanteaches. An implementation phase at this
site will require that measuring points are setalpng the river, before and after the

intervention to measure and confirm the changegdiment loads.

2.1.10.2 Potential case study B

Another potential site lies in the Ga-Selati Riveetyibutary of the Olifants River. This river
provides an opportunity to implement a pilot schefmen the perspective of the typical
model for payments for catchment protection sepyjisghere the poor reside in the upper
reaches of the catchment and can potentially peogatchment protection services for water
users downstream, and improve base water flow apply

2.1.10.3 Conclusions and recommendations

Power imbalances within the Olifants catchment &agly clearly defined and well
established. Generally, the water board, manalgesmater agreements, sets prices and
manages the Phalaborwa Barrage. It is clear thatferm of payments that impact the
barrage will need to be negotiated and supportethéyepelle Water Board. Further, the
benefits of the watershed services and the usepafrticular market-based mechanism will
need to be clearly communicated and supported éytifants Water Forum, the respective
Water Boards, industry and by the selected comnesnit

The National Water Act (Act No.36 of 1998) is vexymprehensive and the implications for
payments for watershed protection services nedoktolearly understood before payments
can be made. A review of the legislative implicaidor payments based on the existing
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policies for land, water and the environment shdolun the basis for decision-making for
payments for catchment protection services.

Overall, the Olifants catchment provides a goodoofymity to test the validity (success or
failure) for payments for watershed protection gy as it is such a diverse and complex
catchment. It is also a catchment that is grapplinigy water quality and quantity issues
driven by rapidly increasing user demands. Howetrex, complexity and the scale of the
catchment could prove to be risks for implementatind a carefully chosen site, at a scale
that can be managed while encompassing all thecaypssues for the catchment, will be
critical to the success or failure of implementatio
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2.2 SITE TWO: SABIE SAND CATCHMENT

2.2.1 Introduction

The Sabie-sand sub-area is part of the Inkomagmagnagement area, which is situated in
the north-eastern part of South Africa. The SabieeRR of which the Sand River is a
tributary, is the main river in the Sabie sub-adedlows through the Kruger National Park
into the Corumana Dam in Mozambique, just downstred the border with South Africa.
The Sabie River in this sub-area is regarded aditee most ecologically important rivers
in South Africa. Two dams exist in this sub-aré@se are: the Inyaka Dam and the Da Gama
Dam. The Inyaka Dam, in particular, was construttednsure adequate river flows through
the Kruger National Park and to supply water fomedstic use, both in the Sabie and the
neighbouring Sand River catchment via the Bokshukreransfer Pipeline (BTP).

The Sabie-Sand catchment extends over a distaregpobximately 632,152.68 hectares and
is characterised by forestry, agriculture, degralded, urban areas and conservation. The
two main rivers are the Sabie River and its tribytthe Sand River. Despite the proximity of
their location, these two rivers are fundamentdifferent. The reasons for this include: the
soil types in the surrounding environment, the bekliof the rivers, the historical land zoning
and use patterns along the rivers and the constglusocial and economic pressures placed
on the water resources of both rivers.

The Sabie River is classified as one of South Afsienost pristine rivers and the need for the
development of watershed protection services igdon Although water quality issues in the
Sabie catchment are not a priority, water suppfuds are of greater concern. Hence
catchment protection services related to improgungply are expected to be required.

However, the Sand River has serious sedimentatioblgms and water supply constraints.

There are also a large number of communities irBirehbuckridge area that depend on the
river for subsistence living (water for agricultuleasic needs and sanitation). It is expected
that there will be opportunities around erosiontomansediment management and solutions to
opportunities for communities to engage in the afseater for productive gains. Figure 2.4

below shows the details of this catchment.
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Figure 2.4: Map showing the extent of different lad uses in the Sabie-Sand catchment
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2.2.2 A hydrological review of the Sabie-Sand sub-catchment

An examination of the hydrological landscape of $abie-Sand sub-catchment is needed so
that an assessment can be made as to whether tresetfeatures would hinder or support
the development of payments for catchment protectservices. Four hydrological
components were examined namely: water quantityerguality, groundwater and aquatic
ecosystem services. The implications of these ¢ounponents on the potential development
of payments for watershed protection services m@idsed below.

2.2.2.1 Water quantity

The natural Mean Annual Runoff (MAR) for the OlifarWater Management Area (WMA)
amounts to 866 million Pyear (25 percent of the natural MAR for the whiomati
WMA) (DWAF, 2004a). Table 2.13 below shows the watsjuirements for the Sabie/Sand
catchment in 2003. From the table, irrigation hasrbidentified as the highest water use
sector in both sub-areas, followed by the urbarewase sector. Water is only transferred
within the catchment, and no water was transfefrech the nearby Water Management
Areas in 2003. However, there is a possibilityremsfer 25 million niyear from the Inyaka
Dam to the Sand River sub-catchment following thmgletion of the Bosbokrand Transfer
Pipeline (BTP) (DWAF, 2004f). This pipeline was stmicted to ensure adequate river flow
through the Kruger National Park and to supply watethe Sand sub-area to meet the
increasing demand for water for domestic use im$hb-area.

Table 2.13: Water requirements/Impact on yield (milion m*year) for the year 2003 (at
1:50 assurance)

Sub- Irrigation  Urban Rural Mining Afforestation  Total local Transfers Total

catchment and requirements out
Industrial

Sabie 54 13 2 Negligible 34 103 8 11]
River
Sand River 11 9 2 0 3 25 0 24
Total for 65 22 4 0 37 158 0 124
Sabie/Sand

Source: (DWAF, 2004f)

Key challenges in the Sand sub-area in particuleude the lack of method(s) to quantify
water used for irrigation purposes, and over-abgtna of surface water. Farmers divert water
via small weirs to canals, and in many cases #asds no water for the Reserve (DWAF,
2004f). Other activities that impact on total soearunoff include streamflow reduction
activities. In the Sabie sub-catchment, invasivenalegetation is regarded as one of the most
important activities that reduce surface water dyiehn estimated 24 million Hyear is
reportedly lost by this vegetion, however, accumatermation was not available prior to the
release of the latest ISP report (DWAF, 2004f) ofdEtation has adverse impacts on the yield
in both the Sabie and Sand sub-areas, and it hes rfeported to increase from 26 million
m’/year to 37 million rifyear with the Inyaka Dam in place (DWAF, 2004f) this 37
million m%year, 34 million MYyear is in the Sabie sub-area.
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2.2.2.2 Water quality

The construction of the Inyaka Dam has providedigaht assimilative capacity to maintain
the quality of water in the Sabie sub-area in itspnt state (DWAF, 2004f). Industrial water
use in the Sabie sub-area is negligible, whilehie Sand sub-area it is zero. There are
therefore little (if any) incidents of surface watquality degradation associated with
industrial water use in these two sub-areas. Iritiadgd chemical pollutants associated with
irrigation have not been reported. Return flows laréted in these two sub-areas. Some
incidences of elevated nutrients in the Sand seh-are reported occasionally, but these are
associated with the development of informal settlets (DWAF, 2004f).

2.2.2.3 Groundwater

There is limited use of groundwater in both thedsand Sabie sub-areas (DWAF, 2004f).
This may be attributable to the “well watered natwf most of the Inkomati Water
Management Area” (DWAF, 2004a), the limited potehtof dolomitic formations for
groundwater use in the west of the Sabie sub-arehthe absence of these formations in the
Sand sub-area (DWAF, 2004f). In addition, suffitidata with regard to groundwater use
may have not been collected since groundwaterrugeiSabie sub-area is considered to be a
Schedule 1 use, which does not need to be registBi&/AF, 2004f).

2.2.2.4 Aquatic ecosystems

The stream bed, flow, and riparian/banks of thergvn the Sabie/Sand sub-areas are mostly
modified to slightly modified. Most of the instreabniota is indigenous, with SASS scores
ranging between three (modified) and five (naturdlljith regard to aquatic ecosystems,
watershed services in this sub-area may includenter@ance or protection of the water
resources in their current state (DWAF, 2004f)

2.2.2.5 Implications of hydrological issues for developing payments for catchment
protection services in the Sabie-Sand sub-catchment

Alien vegetation, forestry, and irrigation sectoise the most water in the Sabie and Sand
sub-areas (DWAF, 2004f). Possible interventionsrtsure the availability of sufficient water
in these sub-areas to meet current demands ande futevelopments would include:
reallocation of surplus water (and to some extirigation water) to other uses including
poverty alleviation projects, and the transfer dadtev into the Sand sub-area. Watershed
services would also include the removal of invasilien vegetation.

2.2.3 Land tenure and ownership in the Sabie-Sand sub-catchment

One of the critical components for the developm&ipayments for catchment protection

services is clearly defined property rights. Tihidudes property rights associated with land
and land-based activities that impact on the wegsources in the catchment. This section
reviewed the land tenure and ownership arrangemerttee Sabie-Sand sub catchment and
their implications for payments for catchment petiten services.

Land ownership in the central lowveld (of which tBabie/Sand catchment forms part) is
mostly restricted to state conservation, privateseovation, villages and communal grazing
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lands (Pollard et al, 2003). The central lowveldéscribed as the area contained between the
Sabie and Olifants Rivers.

In the upper reaches of the Sand Sub-Area, sonas afegovernment-owned forest recently
burned down and plans are in place to re-establdigenous forests in the area. This shift in
land use (from plantation to indigenous forest) magrease water availability in the
catchment. DWAF will surrender the additional weaeailable (due to decreased water usage
by commercial forests) to the ecological resériféne upper reaches of the Sabie catchment
are occupied by government-owned plantations, wdime 308 km?2 covered by eucalyptus
plantations and 449 km2 under pine plantations.

The central area of the Sabie-Sand catchment isithef many rural villages and communal
grazing lands that were formally part of the KaNgeiaGazankulu and Lebowa homelands.
The largest rural settlement in this area is Bushkiddge. The total population of the
Sabie/Sand catchment is 617,530 with 407,413 of gbpulation situated in the communal
lands of the Sand catchment (66 percent of thé¢atahment population) (DWAF 2004f).

The lower reaches of the Sabie/Sand catchmentaréndted by conservation areas, both
private (Sabie Sand Game Reserve) and state owimader National Park). Approximately
70 percent of the Sabie Sub-Area of the Greateortvati Water Management Area falls
within the Sabie Sand Game Reserve and the Kruggomal Park.

According to DWAF, the water users in the SabiefSeatchment are the main reason for
pollution of the river system3. The water quantitythe catchment is not sufficient to meet
the needs of water users and over-utilisationpsollent. In the communal areas, irrigation

projects established by the Apartheid governmeatam non-functional. It can be expected
that water demand in the catchment will increasga&rnment continues with its plans to
provide a basic level of services (the so-calleBPRstandard”) to residents of the catchment
area by 2010.

The years from 1985 onwards marked the start ofeiwahortages in the Sabie/Sand
catchment. This was due to rapid population in@gas the former homelands and allocation
of water to meet the water requirements of the @cjaad riparian ecosystems in the Kruger
National Park and the Sabie Sand Game Reserve (D\2@®f). With the rapid increase in

population that occurred in the former homelandagrevater supplies from the rivers and
boreholes became inadequate and a few extensivenaégural and semi-urban domestic
water supply schemes were constructed in the pdrioeh 1975 onwards, such as the
Bushbuckridge Water Board.

The communal lands of the central lowveld are atterezed by high population densities

(from 150 people / km? to 300 people / km?) (Pallat al, 2003). The residents of this area
rely mainly on subsistence agriculture and nattgaburces for their livelihoods. According

to Pollard et al (2003) only 6 percent of the locash economy is generated by agriculture.
Direct use values of home consumption from livelstaagriculture, and natural resource

harvesting are high, accounting for more than 5(:ee of the total livelihood streams

(Pollard et al, 2003). Agriculture consists of neaizultivation at the homestead or in

demarcated fields adjacent to the villages, intgmoed with fruit trees and vegetables
(Pollard et al, 2003). Land not utilised for agtiate is used for natural resource harvesting
and grazing (Pollard et al, 2003). Woodland resesigre sold for income.

3 Interview with Mr Eddie Deacon, DWAF Nelspruit, Z&tober 2004.
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2.2.3.1 Institutions in the Sabie Catchment and potential power imbalances in the
catchment

Pollard et al (2003) contend that relationshipsveen the residents of the communal lands
and conservation authorities are strained and feaiple do not support conservation
initiatives due to past injustices from conservataithorities.

Authority structures in the communal areas are earclAccording to the Association for
Water and Rural Development (AWARD) — an NGO baatethe Wits Rural Facility near
Acornhoek in the Sand Catchment — there are 7 ifumadt traditional authorities in the Sand
Catchmerit Pollard et al (2003) report that, although thedlés under communal tenure, a
common property systems does not exist anymoretalwge degeneration in the Apartheid
years from this system to one of open access. Pedpl the resource as a public asset that
can be used for personal gain (Pollard et al, 2003)

Stakeholders in the Sabie/Sand Catchment will sbrodi conservation authorities (private
and state), DWAF, the provincial department of emwnent, AWARD, the Wits Rural
Facility, municipalities, traditional authoritiegommunity-based organisations and other
NGO'’s.

2.2.4 Identification of poor and marginalized groups in the Olifants catchment

The “densely populated, impoverished communitieshef former Gazankulu, Lebowa and
KaNgwane” (Pollard et al, 2003) — comprising 66ceet of the total population of the
Sabie/Sand catchment — form the main populatiommraf the catchment. The livelihood
activities of the residents of the communal lands discussed in the section on land tenure
and ownership. The main settlement in this ar@ushbuckridge. According to Census 2001
statistics, 99.7 percent of the population of thestbuckridge Municipality is African (as
opposed to White, Coloured and Indian) and the nanmguages spoken in the area are
Xitsonga (57 percent of the population), Sepedig@itent) or Siswati (7 percent) (Statistics
South Africa, 2001).

The average age of the population is below 34 @fégmt of the population is younger than
34). A large proportion of the population is theref either of the age where they can be
economically active or will be there soon. The tedi employment opportunities in a

catchment with mostly rural settlements, few indastand few urban areas, coupled with a
young population, creates a situation of severenph@yment. Sixty-two percent of those that
can be economically active, do not participatehia tormal labour market (i.e. they are not
economically active) (Statistics South Africa, 2R0@nly 37 percent of those that engage in
the labour market are employed (Statistics Souticaf2001).

The livelihoods of the population are mainly cedton direct-use values of agriculture and
woodland resources. Woodland resources are soldafir. The large population of the area
and limited woodland resources have resulted irrgedegradation of the natural resource
base in the area. Overgrazing and unsustainaligatidn practices exacerbate this situation
(Pollard et al, 2003).

The Bushbuckridge area has been, and continues, tihd site for many research studies and
development initiatives. This has been happeninguith an extent that NGOs in the area

* Interview with Dennis of AWARD — 26 October 2004 at AWARD offices, Acornhoek, Mpumalanga.
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report “community fatigue” within the argawith community members growing increasingly
wary of new “projects”. Many research projects anglertaken that need community input
but community members rarely see the benefits e$eatstudies. They are often merely the
“guinea pigs” for research.

The Wits Rural Facility — a centre of the Univeysiff the Witwatersrand for rural-focussed
research — is situated near Acornhoek in the Budtritige area. AWARD is also based here.
The Bushbuckridge Municipality has called for gesatntegration and coordination of
research- and development projéctShe organisations based at the Wits Rural Fgcikiith
years of experience in the area and establishatiaehips with communities and traditional
authorities, will most probably head up these coaiibn efforts to ensure that communities
are empowered through these proc€sdResearchers will collaborate with the Wits Rural
Facility organisations to ensure that repetitiopmfcesses does not take place.

The Working for Water (WfW) and LandCare initiattveof DWAF and the National
Department of Agriculture (NDA) are also activetimis area. These initiatives are aimed at
poverty alleviation through natural resource manag@. Through the WfW programme,
individuals in rural communities receive trainingdaan income for the removal of alien
invasive tree species. The Land Care programmienisdbat land rehabilitation. The Save the
Sand Project (SSP) was established by AWARD to ptematural resource management in
the Sand Catchment and is a national pilot projectintegrated catchment management
(ICM) and LandCare. One of the projects that mgkehe larger SSP is a school-based rain
water harvesting project working with rural schoatsd communities to build new ways of
approaching problems (such as limited access terjyd¢arning and improving quality of life
(the benefits brought by increased water availghiAWARD, 2004).

2.2.5 Land use

The main land uses in the Sabie-Sand catchmentcanenercial agriculture, forestry, rural

settlements, and nature and game reserves (DWAI3a20These land uses are distinctly
sub-divided across the catchment. Upstream in titehment there are mainly forest
plantations. Land uses such as rural settlemegtudiure and grazing land are located in
the middle of the catchment. Downstream the mand lase is conserved natural areas
(Pollard and Walker, 2000). Table 2.14 presentsatfea within each land use type. Nature
reserves and afforested areas occupy the largesst anthin the catchment. The main impact
or issue from a water resource perspective is #ok lof water downstream for rural

households and the nature reserves during dry seasoagriculture and forestry use most of
the water (AWARD, 2004).

Table 2.14: Area under specific land use in the SaédsSand catchment

Land use Area (km2) INCENCD)
Irrigation 126.0 1.65
Afforestation and indigenous forests 898.0 11.77
Rural settlements 335.0 4.39
Nature reserves 6272.0 82.19

Source: DWAF (2003a)

5 Interview with Dennis of AWARD — 26 October 2004 at AWARD offices, Acornhoek, Mpumalanga.
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2.2.5.1 Agriculture and forestry

Agricultural activities in the Sabie-Sand catchmemtlude irrigated cash and subsistence
crops, commercial agriculture and livestock farmifige main crops being grown in this
catchment are maize, bananas, citrus and vegetdbM#\F, 2003c). Subsistence crops
include vegetable gardens, typically onions, toresitand leafy vegetables (e.g. cabbage and
spinach). Individual households also grow fruietrén their backyards. These subsistence
irrigation activities usually utilise some of theusehold’s domestic water (Mokgope and
Butterworth, 2001).

The upper Sabie and Sand River sub-catchments $wwe 898 ki of land under forest
plantations. The main types of trees within foygantations are pine (480 kror 53 percent
of land under forestry) and Eucalypts (31fkor 35 percent of land under forestry).
Indigenous forests make up the remaining 106 (@ percent) of this area (DWAF, 2003c).
These forest plantations are managed by Sappi, Méodests, Komatiland Forests
(previously Safcol) and Global Forests.

Subsistence or small-scale livestock farming becoa@roblem to downstream users when
communities overgraze close to the riparian zomés Tesults in the extensive local erosion
of riverbanks and an increase in the sediment tdathe river (State of the Rivers, 2001b;
Bushbuckridge Municipality, 2002). However, erosiam a natural phenomenon in the
catchment due to the highly erodible soils (Kirgale 2003; van Wyk et al, 2001).

The forestry (during drier seasons) and agriculseetors are the highest consumers of water
but do not pay the full cost for the use of waldre problems associated with land uses such
as forestry and agriculture are as follows: firstliye inefficient application of irrigation
abstractions by agriculture leads to wastage, acdrglly, the overuse of water resources
upstream by forestry specifically during drier tenef the year jeopardises the ecological
integrity of downstream natural areas and the al#ity of water resources for basic needs.
Afforestation, emphasized by the environmental dédgtion caused by communities, has led
to alien vegetation invading riparian zones andlamels in the catchment (Pollard and
Walker, 2000). Thus leading to increased water insthese areas (Scholes et al., 1995;
Dudley, Stolton and Jeanrenaud, 1996).

2.2.5.2 Rural settlements

Rural communities live in relatively densely popathvillages (State of the River, 2001b).
According to Perez and Mabelane (2001), rural conitims engage in informal sector
activities ranging from food processing and beawlmg, small-scale retailing of fruit and
vegetables, low-cost household goods, woodcarviegg mats, other craftwork, and wild
herbs. Dressmaking, knitting, weaving, furniturenemacture, car repairs and welding are
also common enterprises. Households often engage@mbination of activities for income.
There is little water available for domestic used thus informal activities and water vending
is a common business. This makes water an expensiwenodity for poor households. An
additional minimum of 25 to 40 litres of water pgerson per day over and above the basic
provision of 25 litres for basic human needs isdegeto maintain this range of informal
activities. This was calculated using the quantitywater used per economic activity and
averaging this amount across the total number o$élaolds in the villages surveyed.

The Bushbuckridge Municipality (2002), note thatatisettlements have a negative impact on
water resources. The impact is as a result of papitation facilities, litter, deforestation and
environmental degradation. The use of pit latriaesl other improper methods result in
sewage leakages that flow into local water resaurBeforestation occurs as communities
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remove trees for firewood; subsistence agriculaatévities; construction material; and crafts.
This practice leads to increased run-off and sosien.

2.2.5.3 Nature and game reserves

Several nature reserves and game farms are sitdatedstream of Sabie-Sand catchment
(State of the Rivers, 2001b). Sabi-Sabi and thegkruNational Park (KNP) are the main
nature reserves in the area. The existence of that@e reserves leads to significant
ecotourism possibilities in the area. However, mlyiriry periods, these reserves experience
serious water shortages, which compromise thectttemess, and the ability to maintain the
wildlife carrying capacity, and thus the sustaifigbiof this land use. Game-based eco-
tourism is a vibrant industry in this catchment.idgement of the Sabie and Sand River
(with respect to quantity, quality and temporalwflaistribution) is thus of particular
importance with respect to ecosystems in the Kriggional Park and other game parks or
reserves (DWAF, 2003c).

2.2.5.4 Conclusion

The main impacts from land uses in the catchmenteater pollution, in terms of sediment
loads and depletion of water resources during @riops. The main drivers of sediment loads
are environmental degradation from overgrazing ateforestation activities in rural
settlements as well as growth in informal settletheifhe shortage of water during dry
seasons is primarily due to the streamflow redaatibforestry activities in the upper portion
of the catchment. These impacts affect downstresensy particularly the game and nature
reserves, by reducing the quantity of water avilab meet human and ecosystem needs.
The most important impact of land use patternsnishe availability of water supply for
productive and basic human needs.

2.2.6 Economic review

The Sabie-Sand catchment is largely comprised ef Bhshbuckridge Municipality. The
economic data at municipal level were not alwayailakle for the Sabie-Sand catchment,
and thus the data for the Bohlabela District Mypatity have been used where necessary.

The main economic activities are forestry, agrimdtand eco-tourism. However, the Sabie-
Sand catchment is a relatively poor catchment,amrately 85 percent of households in the
district municipality earn less than R18,000 penwan (Bohlabela District Municipality,
2002). A large proportion of communities rely onfonmal and subsistence economic
activities as well as remittances for survival. Thek of water for productive use within
communities is considered to be a deterrent teettemomic development of the catchment.
Eco-tourism is one of the largest contributors he economy in this area but is highly
dependent on the availability of water.

2.2.6.1 Gross geographic product

The GGP of the Bohlabela District Municipality wR2,032 million in 2002. The largest
contributing economic sector is the community andiad services sector (56.9 percent of
total GGP), however it is expected that the contidm of this sector will decline over time.
The other important economic sectors are trade3(percent including tourism sector),
construction (6.3 percent) and transportation (efcent) (Bohlabela District Municipality,
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2002). The Kruger National Park and other natusemess play a key role in drawing tourists
through the area (DWAF, 2003c).

2.2.6.2 Employment

The rate of unemployment in the Sabie-Sand catchmas 65.5 percent using the restricted
definition of unemployment (Statistics SA, 2003heTstatistics from the Bushbuckridge
municipality were used to estimate the unemploynrate¢ in the Sabie-Sand catchment.
Figure 2.5 displays the distribution of employedli#iduals across the various economic
sectors. The economic sector with the highest eynpdmt level is community and social

services (33.2 percent) followed by the trade s€df0.7 percent). The mining agriculture and
construction sectors employ 8 percent and 6.5 pewdethe economically active population

respectively (Statistics SA, 2003). There is thustrang tendency toward the informal and
subsistence economies.

Households often engage in a combination of am#vifor income. However, the range of
possible economic activities is limited by the #&adaility of water. In other words, certain
small-scale businesses such as hairdressing, imaskag and small nurseries are not viable
where there are water shortages (Pollard and Wa$0). Water is considered a relatively
expensive commodity for poor households. An add#ioninimum of 25 to 40 litres per day
of water will be needed to maintain their currectivaties and slightly more to enable
economic development in these areas (Perez andlaheh@001).
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Figure 2.5: The contribution to employment by the eonomic sectors in the
Bushbuckridge area in 2001. (Source: Statistics SR003)

2.2.6.3 Resource use

The main water users within the Sabie-Sand catchmenthe Kruger National Park and
other nature reserves (as shown by the ecologesgrve), afforestation and agriculture.
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Forestry is mostly rain-fed, however forestry waise increases proportionately during dry
seasons and droughts. Currently, the domestic rsesmjaires the smallest amount of water.
Table 2.15 shows the water requirements for théowareconomic activities in the Sabie-
Sand catchment. The land use with the highest wetgiirement is natural areas (324 million
m°), i.e. the ecological reserve, followed by forggtt38 million nf). The estimated water
use by alien vegetation is 89 million® pper annum). Economic growth in this catchment is
highly dependent on resource availability and sthdndl sensitive to fluctuations in the cost of
water due to the high levels of poverty.

Table 2.15: Water requirements in the Sabie-Sand ¢ehment

Economic activities Water requirements (million m3/annum)

Agriculture 74.9

Irrigation

Livestock and game
Domestic

Urban 6.26

Rural 13.01
Afforestation 138.16
Ecological reserve 324
Alien vegetation 88.69

Source: DWAF (2003c)

2.2.6.4 Implications of land use practices and economic power imbalances on
payments for catchment protection services

The available land use and economic data show #igeSand catchment is heavily
dependent on eco-tourism. Other important econ@mitland use activities are commercial
forestry and agriculture. Most of the productivendais used for nature reserves and
afforestation. The major impacts are that of seds®n from agriculture and the rural
settlements leading to high sediment loads in siv€he Kruger National Park, Selati Game
Reserve and other game reserves are affected bysbdiment loads and by the insufficient
availability of water especially in the drier seasoRural settlements experience negative
impacts in terms of water availability due to tmefficient use of the agricultural sector
(AWARD, 2004).

The ecological reserve (i.e. ecological systenfpraétation, alien vegetation and agriculture
have the highest demand for water. Forestry plamst alien vegetation and agriculture
reduce the water supply to downstream users. Raltdntyers of watershed services (i.e.
improved water supply) are the game reserves dogarst however, this income stream may
be limited. Suppliers of improved water quality webbe subsistence agricultural farmers and
rural settlements such as Acornhoek and Dingleydale

2.2.7 Identified catchment protection services for the Sabie-Sand catchment

Due to the hydrological landscape outlined in sec.2.2 and the increasing demand for
water of an appropriate quality in the Sabie-Saatdhument, there are numerous opportunities
for the identification of catchment protection sees and the development of payments for
these services. This section reviews the servitedified in this report and classifies them
into 3 core themes namely, ecosystem goods anétssrprotection and maintenance; water
quantity, and water quality.

Working paper 1 - 61 -



Can payments be used to manage watersheds sustainabdyrbnid South Africa?

Table 2.16 lists the catchment protection servidestified in the Sabie-Sand catchment and
describes the associated activities required teeaehthe provision of this service. The table
also states whether there is an opportunity for dbeelopment of these services in the
catchment. It is important to note that almosbéthese services could be developed and that
there is a demand for them by the users in theh@ant. However, the following criteria
have been used as the foundation for this feasilsiiview and all components need to be at
least partially accounted for if payments are talbeeloped for the provision of the identified
services, if they are not then the service is nthrkith a ‘No’ for potential development:
» Is there a need for these services from a hydrcdbgierspective?
* Do the land tenure and ownership practices in gtehenent support property rights
and hence the provision of these services?
» Can these services be provided by poor and maiggolagiroups in order to allow for
the improvement of livelihoods?
« Will the power imbalances in the catchment supporhinder the development and
provision of these services?
« Will the land use patterns and practices supperptiovision of these services?
* Based on the economic returns to the catchment thedidentification of key
stakeholders, can willing buyers and sellers o$¢heervices be identified?

It is not necessarily possible to pursue the derekmt of all the identified services within the
scope of this project. The final column in tablé®&provides a broad statement related to
whether it is or is not possible to develop them@ises in the Sabie-Sand catchment through
payments based on the criteria above.

Table 2.16: Identified catchment protection service for the Sabie-Sand catchment

Watershed service Commodity/ Land use Opportunities for payments
intervention
Ecosystem goods andRestoration of wetlands ard Yes
services maintenange'sponges’ in the watersheds of the
and protection Sabie and the Sand rivers
Restoration and maintenance |of Yes

aquatic habitat and biodiversity
the Sabie River

Water quantity Efficient use of water by water- No
intensive sectors
Alien invasive species removal |n  Yes, but not necessary as the
the upper parts of the catchmeriVorking for Water programme deajs

=]

and along the riparian zone actively with this in the catchment
Water quality Soil erosion management Yes
Sedimentation reduction Yes

In the Sabie-Sand catchment there are a few distipportunities for the development of
payments for catchment protection services. Tinedade payments for the maintenance and
protection of ecosystem goods and services inquéati through the protection of wetlands
and ‘sponges’, and the protection of riparian agdasic habitat in order to preserve aquatic
biodiversity and river ecosystems; improved watearjity through the removal of alien
invasive vegetation species throughout the catchnpamticularly along the riparian zone;
more efficient use of water by water-intensive gex;t and water quality improvement
through soil erosion management, reducing sedirtientaand wetland rehabilitation. The
Sabie River is regarded as one of the more prisfirers in South Africa and the largest
concern related to water is that of supply. Howengrcerted efforts are required to maintain
the river in its current state. Conversely, thedRiver flows through highly erodible soils
and the high levels of soil erosion cause adverdargent impacts on the flow of the river and
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the quality of the water. Opportunities to addréss sediment problems are limited as the
scale of the problem is very large compared tortlmmber of potential demanders for the
service.

2.2.8 Opportunities and risks for developing catchment protection services in
the Sabie-Sand catchment

In the Sabie Sand catchment there are opportunitieghe development of catchment

protection services for water supply if irrigatdrs the region focus on becoming more

efficient. This is particularly critical during thdrier months of the year when low flows are

experienced and there is a higher demand for watesuch times, it may be possible to

establish agreements for emergency water relees@supstream dams. The most noticeable
area for impact in terms of community developmetates to payments to communities for

land management specifically when related to Igimyladjacent to conservation areas. Often
these types of payments are set up as social refgdp exchanges and the monetary

component of these exchanges is not really largrigin to generate substantial interest.
There is however opportunity for community devele@ptnfocussed programmes that are
beneficial to tourism. This section of the repossesses these opportunities and risks in
relation to these three activities.

2.2.8.1 Hydrological arrangements in the Sabie-Sand catchment

Based on the findings in section 2.2.2, catchmestieption service opportunities exist for the
protection of ‘sponges’, the removal of alien irivasspecies and the control of soil erosion
and sediment reduction in the Sabie-Sand catchriiabte 2.17 below lists the opportunities
and risks for the development of catchment pratectervices in the Sabie-Sand based on the
hydrological landscape.

It is important to recognise that any catchmentgmtion services identified here must not fall
under the classification of a licensed activity@ding to the Department of Water Affairs
and Forestry as these activities are governedd\ttional Water Act (Act No. 36 of 1998).
However, it will be possible to address issues gocatchment protection services such as
sediment management. It is also necessary to @msidether it is beneficial to pursue these
ideas in the context of the current regulatory favork and to further understand the level of
incentives required for people to give up certdliocations or practices.
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Table 2.17: Opportunities and risks for catchment potection services in the Sabie-Sand
catchment based on the hydrological landscape

Opportunities
Need to remove moralien invasive
vegetation fom the riparian zones ar
the upper watershed in order to imprg
water supply.

Water scarcity is a constraint
development in the catchment.

The concepts and methods for removi
alien
widely understood and adopted
appropriate solutions.

The removal of alien invasiv
vegetation is ongoing and follow u
actions need to be taken providing {
opportunity for long term planning an
payment systems.

(1)

ng

invasive species are already

as

o JT
(¢}

Threats

little incentive for demanders of the service to |
for it.

a_y

Restoration and maintenance of
aquatic habitat and biodiversity will
help to maintain the Sabie River is
‘pristine’ state.

Surrounding communities will be ab
to monitor the river and poachin

activities as well as maintain the river

banks.

None

Soil erosion is pervasive in th
catchment and hence sediment in
rivers and dams is problematic. There
a need to have goodoil erosion
control and sediment management
programmes.

Many dams have poor storage capa
due to accumulated silt. For example {
Phalaborwa Barrage only has a
percent storage capacity due to siltatig
The water quality is also poor in parts
the river due to sediment concentratid
and is not suitable for users.
There are a number of solutions f
managing soil erosion and sediment t
can be provided by the poor.

City
he
10
Ne
of
ns

or

The quantified cause-effect relationship betw
land use activities, soil erosion and sedim
accumulation is not well known.

The assigning of responsibility for soil erosion g
sediment is unclear. In some areas the soils
naturally highly erodible and unstable in other p{

Pen
ent

nd
are
rts

of the catchment practices such as overgraging,

deforestation and poor farming practices compo
the situation.

The scale of the impact area is enormous and
costs associated with effecting change are exp¢
to be high.

Evidence of improvement downstream takes a |
time.

Monitoring change is difficult.

Lind

the
cted

bng

Need forwetland rehabilitation in the

Communities are dependent on harvesting gq

ods

catchment in order to improve water from wetlands for their livelihoods and the impalts
quality and supply. of converting to conservation need to [oe
There are examples of successful understood.

projects where wetlands have been Subsistence agriculture also occurs in wetlands.
rehabilitated on communal lands

through conservation initiatives.

Water supply needs to be addresseds Water use is regarded as a licence activity and will
through the efficient use of water withjn  fall under the DWAFs licensing programme.

the sub-catchment.
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2.2.8.2 Land tenure and ownership in the Sabie-Sand catchment

Based on the findings in section 2.2.3, the SahiedScatchment is characterised by many
different land ownership and management regimeesdtnave different implications for the

provision of catchment protection services. Tabli8delow lists the opportunities and risks
for the development of catchment protection sesvizased on land ownership and tenure in
the Sabie-Sand.

Table 2.18: Opportunities and risks for catchment potection services in the Sabie-Sand
catchment based on the land tenure and ownership mngements

Opportunities INEIS

¢ Land tenure and ownership is well defined Where communal land lies under the authofity
and land use activities can be implemented. of the tribal leader, this leader needs to support

» Land ownership is mixed between private and grant permission for any land use activifies
(forestry, commercial agriculture, and to be undertaken, this includes visitation rigpts
conservation), government owned (forestry, and traversing rights in the communal areas.
conservation) and communally owngde Collusive behaviour may become evident
(villages with communal grazing areas). areas that compete for projects.

¢ Communal land falls under the authority|ine Households that are excluded may be motivdted
the area, typically a tribal leader or tribal to act ‘destructively’ in order to qualify for land
chief. rehabilitation projects.

¢« Where land falls under the auspices of a There have been a number of stakeho|der
municipality, private  ownership s initiatives in this region and stakeholder
encouraged. ‘fatigue’ is evident, reducing peoplgs
willingness to participate in new projects.

» Population densities are high making it difficilt
to isolate a few key households to particippte
and provide services.

e Households are dependant on subsistdnce
agriculture and the harvesting of natufal
resource products such as firewood. Alternatives
need to be provided if these activities are tg be
discouraged.

n

2.2.8.3 Land use patterns in the Sabie-Sand catchment

Based on the findings in section 2.2.5, the majarees of catchment pollution arise from
soil erosion due to overgrazing, rural deforestatiod dense rural settlements. There is also a
reduction in water availability due to the overoaHtion of water within the catchment
compounded by water use by alien invasive plandblel2.19 below lists the opportunities
and risks for the development of catchment pratactiervices in the Sabie-Sand catchment
through changing land use practices by land owners.

Table 2.19: Opportunities and risks for catchment potection services in the Sabie-Sand
catchment based on the land use patterns

Opportunities
e« Communal land activities have a large ¢ The communities are often dependent on mardinal
impact on the volumes of soil erosion and land to meet their basic livelihood needs. Any
transported sediment in the catchment. land use changes will need to take cognisance of
Opportunities exist for communities o  this and make provision for basic livelihoofs
improve their farming, grazing and needs as well as compensate for changing cufrent
harvesting activities. patterns of land use.
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2.2.9 Opportunities and

risks for usi

catchment

ng payments in the Sabie-Sand

Within the Sabie-Sand catchment, many of theseiredjumarket elements are tentative and
efforts are required to address these clearly dfettvely prior to engaging in actual
payments. The institutional arrangements, the evompotential, the value of the catchment
service and the associated transaction costslatis@lssed further in table 2.20 below.

Table 2.20: Opportunities and risks for catchment potection services in the Sabie-Sand
catchment based on the land use patterns

Opportunities Risks

Willing buyers
In the upper and lower Sabie-Sand catchmemt The buyers are unable to make paymg

Willing buyers
nts

there are a large number of people dependent on identifying a specific community may He

subsistence livelihoods with the potential

provide land management options for catchment

protection services.
Communities are willing
activities that can potentially reduce
dependency on subsistence agriculture
improve their livelihoods.

Communities have been involved in stakehol
processes and have an understanding of how
work

to participate
th

there are potential buyers in the form of foresiry, for the required catchment service for
agriculture and conservation tourism. various reasons. For example it may |be
» Specifically identified buyers are the following: legislated that the service be provided, or
Sappi, Various commercial farmers, the private the buyer may be unable financially ffo
game reserves such as Londolozi or Mala Mala, make a payment.
and the Kruger National Park. e The number of buyers or amount
available for ‘payments’ may not be large
enough to effect measuralje
improvement in the water supply or
guantity.
Willing sellers Willing sellers
¢ In the middle area of the Sabie-Sand catchment The sellers are very large in number gnd

difficult.
Language and cultural diversity may
make it difficult to communicate thp

to

n complex ideas behind payments f{or

pir - catchment protection services.

and Literacy rates vary across communities
and regions.

der Community leaders need to suppprt

they initiatives if they are to be adopted by
communities.

» Stakeholder fatigue is evident in the
region.

Institutional arrangements

There are a number of community-based gro
and NGOs working in the area that could act
intermediaries for payments, for example the K
People and Environment Center and AWARD.

Institutional arrangements
ups For payments to be made betwgen

as multiple buyers and sellers, 4n
NP intermediary or community basgd
organisation, or forum needs to pe

established to assist with facilitating
payments and monitoring progress.

Economic potential for payments

The economic base from which to make paymg
is relatively small in relation to the scale of t
problem but there are already some initiati
underway such as the private game rese

paying the working for water programme to clear

alien plants in their reserves.

Economic potential for payments
2nts The buyers may not be able to effgct
he change as individuals due to the scalg of
es the catchment.

['ves Buyers may not regard payments
catchment  protection services ps
something they should be paying for Qut
rather services the government shopld
provide.

or
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Table 2.20 continued

Opportunities NES

Value/price of identified service Value/price of identified service

* None « The value or price of the identifigd
catchment protection services is not
known.

¢ The catchment management agency Wvill
be established here first and all wajer
users in the catchment will have to pay a
catchment management charge, this may
hinder any support for payments abdve
this mandatory charge.

Transaction costs Transaction costs

¢ None ¢ The scale of the catchment is very lajge
and the transaction costs associated With
payments may be large enough to hinfler
progress.

¢ Part of these costs may also result frpm
poor information of catchment protectign
services and the science underlying their
provision.

The Sabie-Sand catchment provides opportunitiesttier development of payments for
catchment protection services due to there beingerotransaction costs related to the
availability of information, accessibility to therem and potential partnerships through
established initiatives. Another benefit to workimgthis area is that there are established
NGO’s such as AWARD and the KNP Center for Enviremtn and People. These
organisations work in the lower regions of the salzhment bordering the Kruger National
Park and have well-established community links.wEber, concerns have also been raised
around the need for water to be provided for prédeaise by communities which, in turn,
may expand agricultural activities, increasing soidsion and sediment in the rivers.

2.2.10 Conclusions and recommendations

The Sabie-Sand sub-catchment was selected by dfecpadvisory committee, based on the
criteria outlined in section one, as the seconeém@l site for piloting phase 3 of this project.
The catchment was selected as it has been targtdte Department of Water Affairs and
Forestry as one of the first catchments in SoutticAfto be managed by a decentralised
catchment management agency (CMA). Furthermors,diichment has a diverse range of
potential buyers and sellers including forestry,mowercial agriculture, private and
government conservation, and subsistence agrieultuand degradation, soil erosion,
sediment concentrations and water availabilityaitécal issues in the catchment. There is a
demand for wetland protection and rehabilitatios,weell as the control of alien invasive
plants in the riparian zone and the control of adtiire activities that involve the clearing of
ground cover leading to soil erosion (RHP, 2001)aunber of potential studies were also
identified based on the issues, risks and oppditsnidentified in the previous section
(section 2.2). These are discussed below.

2.2.10.1 Alignment with the roll-out of a catchment managetregency
Can payments for catchment protection services atipthe mandate of catchment

management agencies? Critical to the paymentsatohment services is the establishment of
an effective and supportive institutional framewdok managing payments and monitoring
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activities. This project initially considered thegsibility for catchment management agencies
in South Africa to accommodate this role. Howevehas become clear that although such
activities fall within the mandate of CMAs, theyfesftively have other priorities to meet.
These include water allocation reformation and waésources classification. Once the
CMA has been established a catchment managemengecil be levied on all water users.
This charge is designed to cover the costs of migimg the catchment, though it will
initially be used to cover the administrative costehe CMA. This means that users who
want the catchment protection services to be pealidill have to consider whether or not
they would want to pay for them as an additionadtcoThe implications for catchment
services payments within this context, needs toclaified and recommendations for
implementation made.

2.2.10.2 Education and awareness

Payments for catchment protection services arecteftdy recognised as new, innovative,

‘radical’ instruments that have emerged almostdokly for them to be adopted. At this

time in South Africa the National Water Act (Act 186 of 1998) is being carefully unpacked,

guidelines and toolkits for implementation are keiteveloped, and the legislative and
governance environment is being established. Asalt, there are uncertainties around how
the resource is classified, who is allocated water how this is effected, who pays for water
and catchment protection services, how are thegengras structured, which users are
excluded from payment (if any), and what are thederoffs between water resource
protection and socio-economic development. As alltlegwareness of payments for

catchment protection services and their added vialpeor. This project has an opportunity
within the Sabie-Sand to address this awarenesg iby holding seminars or training

workshops with key stakeholders in the region.

2.2.10.3 Clarity on the baselines

The scientific support for payments for catchmenatgction services in the Sabie-Sand and
elsewhere in the country is limited. There is arpafunity, in conjunction with the
establishment of the CMA, to develop the baseliMiermation required for decision-making
on payments for catchment protection serviceserSabie-Sand.

2.2.10.4 What are the ecological thresholds for economic aocial development in a
catchment and can payments be used to support roomrevelopment within
these thresholds?

A critical question for the Department of Water #f6 and Forestry is the issue of thresholds
for economic and social development within a catehitbased on the ecological state and
requirements thereof. There is an opportunitynieestigate how payments can be used to
change these thresholds and support socio-ecortmwaiopment in the Sabie-Sand.
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2.3 SITE THREE: UPPER VAAL - KLIP RIVER

2.3.1 Introduction

The Upper Vaal catchment area covers about 2,282 Kme mean annual precipitation is 687
mm with an annual evaporation of 1,637 mm and aoftiof 92 million nt. The Klip River
extends from Johannesburg to the town of Paryseri-tee State Province, where it joins the
Vaal River. The Klip River catchment is one of thest heavily impacted river systems in
South Africa and is subjected to almost every typpollution (City of Johannesburg, 2000).
It serves all five recognised user groups iderttifiy DWAF namely: domestic, agricultural,
recreation, industrial and the natural environm@@ity of Johannesburg, 2000). A natural
wetland occurs in the upper reaches of the rivahénvicinity of the settlements of Soweto
and Orange Farm. The communities living in thenitgi of the wetlands were envisaged by
IIED project members as potential providers of wsted services in the Klip River
Watershed.

The area around Soweto and Orange Farm within ibhe d@ Johannesburg Metropolitan
Municipality is described in the State of the Eomiment (SoE) Report for Johannesburg
(City of Johannesburg, 2000) as one of a numbeareés in the municipality with the
“poorest environmental quality”. Although this ketresult of a combination of factors, water
pollution is a factor of major concern. The two maburces of water pollution in the upper
Klip River watershed are industrial effluent andvage pollution from informal settlements
(City of Johannesburg, 2000). To the south of Sowstere is high incidence of diseases
related to bacteriological contamination of wateroag the communities located there (City
of Johannesburg, 2000). Weak infrastructure andr pmanagement of the existing
infrastructure are also causes of contaminatioralysewage. Freeman et al (1997) note that
continued disruption of maintenance of water andage systems in areas such as central
Johannesburg, Soweto and townships in the Rietspaichment (located in the greater
Jukskei catchment) result in raw sewage and pallutgter entering the river system, posing
a health threat to communities further downstream.

Inadequate waste removal services — linked to grguviformal settlements - have resulted in
waste being another source of environmental poluthroughout the residential areas of the
upper reaches of the watershed. Littering and uagech waste (such as illegal dumping)
increase the intensity of this problem. Diarrhodieases related to inadequate waste
services, are reported in some areas of the uptehroent area (City of Johannesburg,
2000).

The current state of the environment of the updgr River is of concern to the municipality
and many residents of the area. Therefore, vagousmunity-based initiatives, such as the
Mayibuye Klip River Wetlands Project, were launchedhe area to address this problem. In
Regions 6 and 10 of the municipality, “cleanup caigps” were launched with the aim of
encouraging residents to take ownership of thetosmding areas in terms of responsibility
for waste management. The Klip River Wetland Progms to rehabilitate the wetland.
Preventing illegal dumping of waste is one of thategies employed to achieve this aim.
Region 6 forms part of this initiative. The Schodlfater Project — involving 6 Soweto
schools along the Klip River — utilises the riveraastudy site. Pupils perform various tests on
the river water with the use of basic equipmendeétermine water quality in the river. This
project is instrumental in raising awareness ofrtairal environment, and the role of human
impacts on the natural environment, among students.
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Figure 2.6: Map showing land cover types in the Upgr Vaal catchment
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2.3.2 Hydrological review

Four hydrological components were addressed namebter quantity, water quality,
groundwater and aquatic ecosystem services. Thcatipns of these four components on
the potential development of payments for watergivetection services are discussed below.

2.3.2.1 Water quantity

The Upper Vaal Water Management Area has a natfsR of 2,423 million ni/year
(DWAF, 2004a). Urban water use is highest in the-aea downstream of the Vaal Dam,
whereas in the sub-area upstream of the Vaal Damingnand bulk industrial activities are
the highest water use sectors (Table 2.21) (DWAG04d). The Upper Vaal Water
Management Area is highly developed and water feamsn and out of the WMA are in
response to the population needs for water and oaaiengrowth in this WMA and
neighbouring WMAs namely: the Middle Vaal and Ofifss WMASs.

Table 2:21 Water requirements for the year 2000 (rilion m*/year)

Sector/ Irrigation  Urbanl Rurall Mining Power Afforestation4  Total local

sub-area and Bulk  generation3 requirements
Industrial2

Wilge 18 27 15 0 0 0 60
Vaal Dam- 29 32 17 99 39 0 216
upstream

Vaal Dam- 67 576 11 74 41 0 769
downstream

Total  for 114 635 43 173 80 0 1045
WMA

1) Includes component of Reserve for basic humaxsat 25 litres / person / day
2) Mining and bulk industrial water uses that anepart of urban systems

3) Includes water for thermal power generation only

4) Quantities refer to the impact on yield only

2.3.2.2 Water quality

Land uses in the Upper Vaal Water Management Arelade agriculture, extensive gold and
coal mining, power generation, industrial actistiand urban developments. The industrial
activities include mineral processing plants, ste@ustry, petrochemical industries, fertiliser
manufacture, pulp and paper and light industry tedaround the urban centres. All these
activities impact on the surface water and grouridivguality in the WMA (DWAF, 2004d).
Return flows from urban, mining and industrial sesf and intensive mining activity have
serious adverse effects on the quality of watehénVaal River (DWAF, 2004a). In addition,
the ISP report (DWAF, 2004d) notes that the cleatewtransferred into the catchment leads
to algal blooms in Vaal Dam due to increased lggretration in surface water. This causes
problems with the Rand Water water treatment plgDWAF, 2004d).

2.3.2.3 Groundwater

Groundwater is used in the Upper Vaal Water ManagerArea largely for domestic use and
irrigation (DWAF, 2004d), while substantial amouit® abstracted for urban use (DWAF,
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2004a). The exact quantity of the exploitable gowsater and groundwater use is still
unknown. However, there is a large potential favugidwater use in the Upper Vaal WMA
(DWAF, 2004d). Groundwater dewatering is takingcpl@xtensively in this WMA, and this
may impact on surface water flow if there is amrdink between surface and groundwater
systems. In addition, the salinity loads associatgld dewatering of groundwater for mining
activities contribute to the high salinity load thie downstream Vaal River system DWAF,
2004d). Another key issue that the ISP report stiatéhat of over-abstraction of groundwater
for irrigation especially in the Heidelburg areaBF, 2004d).

2.3.2.4 Aquatic ecosystems

The riverbed, flow, and riparian/flow conditions tife rivers in the Upper Vaal Water
Management Area range from severely modified ghdly modified. Most instream biota is
indigenous, and it has been modified. Watershedcesr with regard to aquatic ecosystems
would include rehabilitation of the riparian veg&ia especially in areas where riverbanks
have been severely modified (DWAF, 2000).

2.3.2.5 The implications of catchment protection services in the Upper Vaal Water
Management Area: Klip River sub-area

A number of potential catchment protection servicage been identified for the Klip River.
These include rehabilitation of wetlands to minenigollution of water from the land,;
treatment of water from urban and industrial sesstand proper management of both mining
and agricultural activities to minimise the relea$golluted water into the associated streams
and rivers.

2.3.3 Land tenure and ownership

A critical component for the development of paynseftr catchment protection services is
clearly defined property rights. This includes gedy rights associated with land and land-
based activities that impact on the water resourcd®e catchment.

The City of Johannesburg is divided into 11 regiforsadministrative purposes (see Figure
2.7). For the purpose of this study, regions 6,abd 11, situated within the Klip River
catchment, are of interest. Soweto is spread acegisns 6 and 10. Housing in Soweto is of
a mixed nature. Informal- and formal housing stait® by side. In Region 10, large houses,
constructed by more affluent residents of DiepklB&fension, are situated close to informal
settlements and the well-known “matchbox housesSa@#eto. Hostels — which were used to
house migrant workers — now often serve as resedefwr families in need of housing.

Informal settlements are common in regions 6, 1@ &h (Figure 2.7). The most extensive
informal settlements in Region 6 are found in D&opiThulani, Ebumnandini, Protea South,
Chris Hani, Slovo Park and Freedom Square (JohbongdNews Agency, 2004). In one
“neighbourhood” of Region 6 alone, 58 000 residdits in informal settlements. The
southern section of Region 11 — the Orange Farma aries characterised by large areas of
agricultural land and extensive informal settlersefriformal settlements develop where land
is available, whether owned privately or by the mipality. In Region 11, the invasion of
planned residential areas, on both public and f@iVand by informal dwellers is a major
concern to the municipality due to the problemsegigmced when removing or relocating
people from the land.
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Figure 2.7: The administrative regions of the Cityof Johannesburg Metropolitan
Municipality (Johannesburg News Agency, 2004).

In Region 10, informal settlements have mainly dgyed on government-owned land.
Where ownership of land is specified as “unknowand is usually privately ownédTable
2.22 indicates that the majority of settlementd veimain where they are for the near future,
except for those situated on private land (refethi“development status” column of Table
2.22). Although chemical latrines are provided ésidents, service delivery often does not
keep up with the growth rate of these settlements.

6 Telephonic conversation with official of Department of Housing Region 10, City of Johannesburg Metropolitan
Municipality; October 2004.
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Table 2.22: The development status of informal sdéments in Region 10, City of
Johannesburg

Name of Ownership Development Water  Sanitation
Settlement Number of Land Status Supply Supply
of
Informal
Houses
Kliptown Kliptown 2930 Council In Situ Taps Chemical
Informal
Settlement
Golden Freedom Park| 4730 Councll In Situ Tanks | Chemical
Triangle and
stand
taps
Ruth First Council In Situ Tanks | Chemical
and
stand
taps
Diepkloof Motswaledi 1289 Province In Situ Tap | Chemical
points
Orlando East| Nomzamo 403 Council In Situ Tap Sewer
points | connected
Lahlamlenze 148 Council Relocation Tap Chemical
points
St Mary's 109 Unknown Relocation No No
supply | sanitation
Coalyard 178 Unknown Relocation No No
supply | sanitation
Klipspruit Holomisa 978 Council In Situ Tap | Chemical
points
Meadowlands| Mshenguville| 465 Unknown Relocation Tap | Chemical
points
Mofolo North | 74 Unknown Relocation No No

water sanitation
Source: City of Johannesburg — Region 10; Depattwiedousing; 2004 (faxed document)

Informal settlements are characterised by pooramr-existent service delivery. Inadequate
sanitation infrastructure, waste management sesvimed water infrastructure in these
settlements have resulted in increased pollutiothefKlip River Wetland due to polluted
run-off from settlements. Continuous growth of th@gormal settlements, due to rural-urban
migration, pushes the boundaries of the settlemelotser and closer to the banks of the
wetland. This further increases the impact of comities, in terms of pollution, on water
quality. High levels of faecal coliform bacteriaich as E.coli, are found in water courses in
the vicinity of informal settlements (City of Jolmasburg, 2000). Individuals living in these
settlements are exposed to risks of waterbornasksen a daily basis.

Figure 2.8 shows the position of informal settleteen the City of Johannesburg. The map
indicates that informal settlements are especaigvalent in-and-around Soweto (Regions 6
and 10).
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INFORMAL SETTLEMENTS:
LOCATION
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Figure 2.8: Sketch map showing the locations of infmal settlements in the City of
Johannesburg (City of Johannesburg, 2000)

The settlements and residential areas of Regicard fjuite isolated from the other regions of
the metropolitan municipality (Figure 2.8). Lenasfakariya Park and Ennerdale comprise
middle-income neighbourhoods. However, according thee City of Johannesburg
(Johannesburg News Agency, 2004), the bulk of thesés in these formal settlements still
fall into the lower income bracket.

The southern section of Region 11 - Orange Farm sumdounds — is comprised of
agricultural land and some informal settlementsniveesidents of this section of Region 11
are poor and unemployed (Johannesburg News Ag@0&d). The isolated position of this
region makes it costly to provide infrastructure service delivery (Johannesburg News
Agency 2004). The largest portion of the populatdiRegion 11 lives in the southern section
— 170,000 of the total population of 270,000 (Jotemburg News Agency 2004).
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According to the City of Johannesburg (Johannesblags Agency 2004), significant areas
of underdeveloped and vacant agricultural landhie southern section of Region 11 are
publicly owned. This holds promise for future dephents in the area and possible relief to
those experiencing unemployment and poverty.

2.3.3.1 The implications of payments for catchment protection services for power
imbalances in the Klip river

Poverty, unemployment, inadequate housing, andemnzate service delivery are the main
issues, that confront many of the residents oliffyper Klip River. There is a definite need for
additional livelihood activities in the area. Howey the role of a market for watershed
services in this watershed, with services supglyegdoor and marginalized groups, can easily
be questioned. Improvements in the environmentalityuof the watershed will mainly be
addressed by factors such as decreased urbanjsitineased service delivery, increased
housing opportunities, improvement in sewage itfa@sure, increased environmental
awareness within communities (to address probleiéttering, etc). Communities can
contribute to the environmental quality of the wsled through initiatives such as improved
waste management (reduced littering). Yet, in mastances, poor environmental quality is a
symptom of wider problems caused by urbanisatiopufation growth, unemployment, and
inadequate education.

The onus for environmental management of the Upier River Catchment seems to rest
with the metropolitan municipality. This is a mamiméask considering the continuous influx
of people into the area — people needing shel@mwices and, most of all, jobs. Current
sewage infrastructure is reported to be insufficfenthe present demand in the municipality.
And with ever present urbanisation, the demanaisrpected to decrease.

An example of power imbalances in the catchmerdisplayed in the southern section of
Region 11 (the Greater Orange Farm / Weilers Farea)awhere civil disobedience is
reported by the municipality. Apparently, the conmitys has strong political and local
groupings and fail to comply with municipal regidais (Johannesburg News Agency, 2004).

Owners of agricultural land in region 11, whereomfial settlements are encroaching onto
both privately- and publicly-owned land, are unljkéo be willing to pay for catchment
protection services provided by the very commusitiet are living on their land illegally, or
are encroaching on their land. The relationshipsvéen the various role players in the
catchment must be considered carefully before aweldpment initiative is taken. Many
residents of Johannesburg attribute much of thé bigme rate in the city to residents of
informal settlements and this places extra strainetationships between different residents in
the catchment.

If the City of Johannesburg Metropolitan Municifplcan successfully address the current
crisis in terms of a backlog in service provisionthe Upper Klip Catchment, a big step
towards a cleaner and healthier river system whalte been taken. With improved housing,
increased employment opportunities and increassame for residents of the catchment, the
impact on the environment will even be greater. elesv, the reality of the situation has to be
kept in mind. These challenges are common acrosth $drica.

2.3.4 ldentification of poor and marginalized groups

The population of the Upper Klip Catchment is galigrpoor compared to the rest of
Johannesburg. Average employment and income leareldow — with the percentage of
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unemployed residents being the highest in the soatlparts of Johannesburg (City of
Johannesburg, 2000). In Region 11, 50 percent ef gbpulation has no income and
approximately 62 percent of the remainder earn fless R1 500 per month (Johannesburg
News Agency, 2004). Therefore, the majority of desis of this region live below the

breadline (Johannesburg News Agency, 2004). Ungmpat in Region 11 is estimated at
70 percent (Johannesburg News Agency, 2004). Trgeda percentage of residents of
Johannesburg lives towards the south of Johanngshocording to Census 1996 figures
(City of Johannesburg, 2000). Education levelshis region are also the lowest in the
municipality.

The most marginalised of the residents in thests mdirthe City of Johannesburg, live in the
informal settlements where unemployment is rife awdvice delivery poor. In these
settlements, people live in houses built with cgated iron and other waste materials. These
shelters do not provide much protection from theativer, especially in the cold winter
months on the Highveld.

Inequity is engrained into South African societyddhis no different for Soweto and the
surrounding townships. In many areas of Sowetdy @nd poor live side by side. In the
Apartheid years, black people employed in Johanmgsbhad to live on the outskirts in
“townships” established by the government of thet specifically for this purpose. In
Soweto, a vibrant “township life” emerged and tod#yl, despite the logistical difficulties
that come with living far from the work place, maighannesburgers still prefer to stay close
to friends and families in the township. This hasulted in a situation where high income
housing is built next to matchbox houses and in&drisettlements. The reality of the
Apartheid city model should be taken into consiieraconcerning the quality of life of the
residents of the Upper Klip Catchment. Unemploymantl poverty in Region 11, for
example, can be attributed, in part, to geographisalation from the employment
opportunities of Johannesburg.

Environmental management projects in the Upper K@ptchment - related to the
rehabilitation of the wetland and the Klip Riveaire mostly run on a volunteer basis and rely
on participation by concerned citizens. Initiativesch as the Mayibuye Klip River Wetlands
Project, aim to involve community members to bedtivities such as removal of illegally
disposed waste. The Schools Water Project inigaitivGauteng involves six schools along
the Klip River in Soweto to monitor the quality tife river. Whereas these projects might
receive funding to continue with activities, they ot pay community members to
participate. In 2002, the Mondi Wetlands Projecaiaged for a woman with skills in weaving
of wetland products into traditional crafts to viSioweto and teach a group of young girls
how to make crafts using products from the Klip&i¢Mondi Wetlands Project 2002). Such
an initiative raises awareness of the value ofremvental services and provides training to
community members that can in future serve as eceanf income to community members.
However, poverty relief interventions linked to Vaetd rehabilitation has not been
implemented on a large scale in the Upper Klipets y

2.3.5 Land use

The main land uses along the Klip River are induatrd mining, urban settlements, irrigated
and subsistence agriculture and wetlands. Moshes$e land use types do not use water
directly abstracted from the Klip River but insteadeive water from the Rand Water Board.
However, these land uses impact on the water guagita result of discharged wastewater.
One of the key land use impacts in the Klip Rivaicbment is the increase in surface run-off
due to the impermeability of urban land surfaces.
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Table 2.23: Approximate area under specific land wesin the Klip River catchment

Land use Area (km2) Area (%)

Irrigation 21.3 0.93
Alien vegetation 26.6 1.17
Urban settlements 395.9 17.35
Other (including nature reserves, dryland irrigation amal settlements) 1838.2 80.55

Source: DWAF (2002a)

2.3.5.1 Agriculture

Commercial agriculture is practiced along the lowegiches of the Klip River catchment.

Agricultural activities include crop and livestotming. The main summer irrigated crops

are maize and Kikuyu pastures, in addition soyabegroundnuts, summer vegetables and
flowers. The main winter irrigated crop is wheatibSistence agriculture is practiced on a
small scale within some informal settlements. htign water is sourced from the Klip River.

Livestock farming includes cattle, sheep and hofB¥8AF, 2002a).

2.3.5.2 Mining

Mining has been a dominant land use along the Rliger. However, mining activities have
been on the decline as mines reach the end of éweinomic life and become inactive.
However, these inactive mines still have an immercivater resources despite their dormant
state. One of the major impacts of mining is acidedrainage, where water is decanted out
of the mine and discharged into the river. Spedifioes in the area are Durban Roodepoort
Deep Gold Mine and Glen Douglas Dolomite Mine.

2.3.5.3 Urban settlements

Many large informal settlements occur around theve&to area. Informal settlements have
been spreading and are encroaching on sensitivangledreas thus leading to the destruction
of these ecosystems. Wetlands sustain biologie&rsity, and improve the quality of return
flows of water from industrialised areas by absoghbnutrients such as ammonia and bacteria
such as E.coli, provide recreational opportunites] create a sanctuary for birdlife, small
animals and aquatic organisms. The ecosystem ssrifiat are provided by wetlands are
damaged or eliminated through encroaching humateseints. Therefore, there is need for
wetland rehabilitation in the Klip River catchment maintain its ability to improve water
quality.

2.3.5.4 Wastewater treatment plants

Water and sewerage systems have experienced consimoaintenance-related disruptions in
areas such as central Johannesburg, Soweto andhiparnin the Rietspruit catchment. This
has lead to raw sewage and polluted water ent¢hegiver system. This water pollution

impacts on the ammonia levels in the river as aglbacteriological water quality (Freeman,
et. al, 1997).

It was found that bacterial counts in approximai&ly percent of water samples within the
Klip River catchment ranged between unacceptahiebaa levels (Davie, 2002). One of the
areas with high bacterial counts was along a KiyeRtributary running through the Protea
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area in Soweto. Another study by Taylor, Cox, Vangd Grabow (2001) found evidence of
high concentrations of Hepatitis A virus and hunestrovirus in the Klip River. These
viruses are excreted in human faeces and havebtliy €0 survive in water environments;
consequently, their presence in water sources tredomestic or recreational purposes
could pose a potential health problem. This studlynfl traces of sewerage in its water
samples. There is a need for the City of Johanmgsteeds to repair and maintain the water
and sewerage system in the Klip River catchmerat. are

2.3.5.5 Natural and protected areas

Natural areas exist such as the Rondebult Bird tBanc fulfil important recreational and
conservation needs. These areas provide recrelatippartunities ranging from non-contact
to full contact activities such as riparian homenevship, fishing, bird watching, boating,
swimming, windsurfing and water-skiing. The RondetBird Sanctuary, specifically, is
located on the outskirts of Germiston and compr&ed5 ha vlei and marshland fed by
discharge of treated effluent from Rondebult Sewagatment Works. The reserve is home
to over 156 bird species (mainly waterfowl), indghglavocet, flamingos, herons, spoonbill,
ibis and purple gallinule (DWAF, 2002a). Therefdieere is a need to maintain water quality
within ranges that are suitable for the continugttfioning of these protected areas.

2.3.5.6 Conclusion

The main land use impacts in the Klip River catchinare related to urban growth and
industrial development. These have had diverseadtspon the water quality of the river
(RHP, 2004). The water quality in the Klip Rivergseor due to the discharging of effluents
and litter into the system from mining and indwdtland uses and urban settlements as well
as leakages from the wastewater treatment plartteiarea. A potential health threat due to
the poor water quality is where the river is used rffecreational and for domestic (e.g.
washing clothes) purposes by recreational userstl@acuman settlements in the Soweto
area.

2.3.6 Economic review

The GGP statistics for the City of Johannesburgewesed as indicative of the Klip River

catchment. The employment statistics were caladilbtesed on the wards in the metropolitan
that were adjacent to the Klip and Rietspruit Révéespite its high economic productivity,

areas of poverty and unemployment exist within telwps and rural settlements (City of

Johannesburg, 2003). Economic activities specdidche Klip River area are agriculture,

mining, manufacturing and recreation. Water is prethantly used by urban settlements
(specifically in townships) and thus benefits frovatershed services that may be provided
would predominantly accrue to this segment of sgcend downstream users (DWAF,

2002a).

2.3.6.1 Gross geographic product

According to the City of Johannesburg’s (2003) ¢nseed Development Plan of 2003/04, the
GGP was R86 million in constant 1995 prices. The foain contributing sectors are finance
and business (31.7 percent of total GGP), reatall wholesale trade (20.7 percent of total
GGP), community and social services (12.4 percénbtal GGP) and manufacturing (15.1
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percent of total GGP) sectors. The metropolitaa &igs grown at an average annual rate of 2
percent over the last 10 years (City of Johannesia003).

2.3.6.2 Employment

Formal employment statistics have been calculatesed on the wards in the City of
Johannesburg that are adjacent to the Klip Rividrere was 40.9 percent unemployment in
this part of Johannesburg in comparison to 37.2qurfor the entire metropolitan area
(Statistics SA, 2003).
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Figure 2.9: The contribution to employment by econmic sector in the wards adjacent to
the Klip River (2001). (Source: Statistics SA, 2003

The employment contribution made by each econogttos to the population living adjacent
to the Klip River is shown in Figure 2.9. it can $#en that the main employers are retail and
wholesale trade (19.2 percent), community and bagevices (18.9 percent), finance and
business (16.1 percent) and manufacturing (13 .&epér sectors (Statistics SA, 2003).

2.3.6.3 Resource use

The main economic sectors in the Klip River catchinarea that require water are
agriculture, mining and industry. The economic\agtiwith the highest water requirements
is urban settlements (96 percent) followed by &gl agriculture (3.2 percent). It is
important to note that most economic activitiesndd use water that is directly abstracted
from the river but receive their water from the RaNater Board. However, these land uses
discharge effluent into the Klip River catchment.
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Table 2.24: Water requirements in the Klip River cachment

Economic activities Water requirements Water requirements (%)
(million m3)

Agriculture 10.7 3.4
- Irrigation 10.3 3.2
- Livestock and game 0.4 0.1
Domestic 306.6 96.0
- Urban 306.4 95.9
- Rural 0.2 0.1
Bulk users 1 0.3

- Mining 0.8 0.3

- Other 0.2 0.1
Alien vegetation 1.1 0.3
Total 319.4 100.0

Source: DWAF (2002a)

2.3.6.4 Implications of land use practices and economic power imbalances on
payments for catchment protection services in the Klip river

The major land uses in the catchment include naeserves, dryland agriculture, rural and
urban settlements. Most of these land uses reeater directly from Rand Water Board and
not from the Klip River catchment. The lower reaxloé the Klip River are characterised by
nature reserves and protected areas such as RdénBrtiSanctuary and wetlands.

Water demand is concentrated in domestic urbars dhed are supplied by the Rand Water
Board and are not directly affected by the quatitythe water resources in the Klip River.
Most economic sectors do not use water directlnftbe catchment but use the Klip River to
discharge or dump wastewater, including acid miandge and industrial effluent. Leakages
from wastewater treatment plants have added tedhémination of the Klip River and the
increased health risk to informal settlements armlaational users. Rondebult bird sanctuary
provides a watershed service to recreational usatsmproves the water quality from treated
discharged effluent. Other natural areas that pieowécreational opportunities are affected by
the poor water quality of the river. There is as@roblem relating to degradation of the
wetlands by the informal settlements.

The potential buyers of watershed services (sucimpsoved water quality and ecological

functioning) are recreational users and third partisuch as environment friendly

organizations. The suppliers of wetland rehabibtatservices (i.e. improved water quality)

include the Rondebult Bird Sanctuary. There is akveotential for a market for watershed
services, as there are no strong economic linkspoove or rehabilitate watershed services
in the catchment.

2.3.7 Identified catchment protection services in the Klip river

Based on the hydrological landscape outlined inige®.3.2 and the increasing demand for
water of an appropriate quality in the Klip Rivérgere seem to be numerous opportunities to
identify catchment protection services and dev@apments for these services. This section
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reviews the services identified in this report atassifies them into 3 core themes namely,
ecosystem goods and services protection and maimtenwater quantity, and water quality.

Table 2.25 lists the catchment protection servidestified in the Klip River and describes
the associated activities required to achieve theigion of this service. The table also states
whether or not there is an opportunity for the dgmment of these services in the catchment.

It is not necessarily possible to pursue the dgrekmt of all the identified services within the
scope of this project. The final column in tabl@®provides a broad statement related to
whether or not it is possible to develop theseisesvin the Klip River through payments
based on the criteria in section 1.

Table 2.25: Identified catchment protection service for the Klip River

Watershed service Commodity/ Land use Opportunity for payments

intervention

Ecosystem goods andRestoration of wetlands and Yes
services maintenange'sponges’ in the watersheds of the
and protection Sabie and the Sand rivers

Restoration and maintenance |of Yes

aquatic habitat and biodiversity |n
the Sabie River

Water quantity Efficient use of water by water- No
intensive sectors

Alien invasive species removal [n  Yes, but not necessary as the
the upper parts of the catchmgnWorking for Water programme dea|

%)

and along the riparian zone actively with this in the catchment
Security of supply No (as interbasin transfers addrgss
this issue)
Water quality Agro-chemical pollution and soil Yes
run-off reduction
Human health protection Yes
Mine water discharge management Yes

and quality improvement

According to the hydrological review in section .3,3the Upper Vaal catchment is a closed
water system dependant on interbasin water trasfemeet its growing user demands for
water. The system also faces serious water quaidglems (DWAF, 2004a). The Klip river
flows into the Vaal river and is also characteribgdhese issues. The Klip river faces severe
water quality problems that affect human healtlis @lso prone to frequent flooding events,
and there is a demand for more water of an apmigpguality from this river. Catchment
protection services may be used to overcome oeaat laddress some of these issues. The
opportunities and risks for developing these aseutised further in section 2.3.8.

2.3.8 Opportunities and risks for developing catchment protection services in
the Klip river

Opportunities for watershed services in the KligeRifocus on the maintenance of water
quality for industrial, mining and domestic use &dthe protection and rehabilitation of the
aquatic ecosystem. Table 2.26, outlines the oppitiés and risks associated with
developing catchment protection services in thep Kiiver based on the hydrological
landscape, the land tenure and power imbalancethardnd use patterns.
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Table 2.26: Opportunities and risks for catchment potection services in the Klip river

Opportunities NES

Hydrological assets

Need in the catchment to have more aliem
invasive vegetation removed from the
riparian zones and the upper watershed in
order to improve water supply. Follow up
actions also need to be taken to provide |the
opportunity for long term planning ande
payment systems.
Water scarcity is a constraint td
development in the catchment and there
need for improved efficiency in water use.
Restore aquatic habitat and biodiversity
will help to improve water quality in the Klip
River. There is a specific need to focus
wetland rehabilitation for water purification.
(Surrounding communities will be able
monitor the river and poaching activities
well as maintain the river banks and restpre
and protect the wetlands). .
Better water managementby the industrial
and agricultural sectors to improve the quality
of water discharges.

Hydrological assets

The national government is responsible for
removing alien invasive vegetation throupgh
the Working for Water programme and th¢re
is little incentive for demanders of the service
to pay for it.
The catchment protection services need tq be
carefully understood so as not to have coufpter
impacts.
Part of the water quality concerns arise frpm
disposal of human waste due to the lacld of
sanitation and other services, if these serviges.
If these services are provided to communifies
along the Klip River, there will be a reducgd
demand for quality improvements.
The cost to clean industrial and minipg
effluent may be too high for payments to jpe
considered.
If communities are to provide the catchmeént
protection service, they may not have |an
alternative way of disposing of their waste |or
a substitute for their domestic use of the riyer
and may be forced to undermine the ‘clefn-
up’ work they support.

Land tenure and power imbalances

None o

Land tenure and power imbalances

Land tenure for communities living in the
Klip River sub-catchment is characterised |by
formal and informal settlements. Hence gnd

tenure is relatively precarious and propgrty
rights are not clearly defined or assigned. This
makes it difficult for communities to take
responsibility for changing land use activitigs.

Land use

Where private property rights are establishee
the issues for catchment protection services
relates to water discharges and the quality
thereof. Agriculture land management may|be
improved but industrial and minin
technology improvements are required |to
achieve improvements in these effluents.

Land use

The opportunities for catchment protectipn
services relate to wetland rehabilitation. Tjhe
insecure  property rights assigned |to
communities diminishes their potential o
provide this service unless there is [an
intervention by DWAF that allows them fo
engage in ‘best’ land management practice

U7

2.3.9 Opportunities and risks for using payments in the Klip river

Within the Klip River catchment, many of the reqgrmarket elements are tentative and
efforts are required to address these clearly dfettively prior to engaging in actual
payments. The institutional arrangements, the evompotential, the value of the catchment
service and the associated transaction costs stessied further in table 2.27 below.
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Table 2.27: Opportunities and risks for catchment potection services in the Klip River

Willing buyers

Opportunities

There are a number of buyers available rang

from industry, agriculture and mining, to the

financial sector and other services sectors.

From the perspective of demanders, they are:

¢« domestic potable use and recreational
such as birding and fishing, and

e« small income producers with potenti
therefore small payments may not be eno
to entice participation,

Willing buyers
ing The buyers are unable to make paymegnts
for the required catchment service for
certain reasons; for example, it may |be
legislated that the service be provided| or
the buyer may be unable financially fto
make a payment.

The number of buyers or amount
available for ‘payments’ may not
large enough to effect measuralple
improvement in the water supply ¢r
quantity.
« There is no incentive for industries fo
pay for watershed services, as they|do
not abstract water directly from the rivdr.
e If industries are the main polluters thgn
the potential for alleviating poverty {s
limited as industries would waft
payment to ‘clean up’ their activities.

use

al,
Lgh

e There is not enough informatign
available regarding the potentipl
demanders in terms of how mapy

recreational users would be willing fo
pay.

Willing sellers

Communities along the Klip River experien
poverty, unemployment, inadequate housing
inadequate  service delivery. They ne
supplemental income that could be provid
through payments for catchment protect
services and hence improve their livelihoods.

Schools are well structured to participate

providing watershed services through community

activities.

Willing sellers
cee Increased competition for control ovpr
and the wetlands or other areas being [set
ed aside for catchment services in order|to
ed gain access to the benefits.
OR  Erosion of community cohesiveness due

to increased divisions between those who
n gain and those who lose from payments.

Institutional arrangements

An intermediary will need to be established an
can be done specifically to meet the requiremg
of the Klip River and the associated payme
mechanism.

Community structures are well organised throuigh

limited initiatives but are site specific and invol
small numbers of people.

Institutional arrangements
d & For payments to be made betwden
ents multiple  buyers and sellers, 4n
nts intermediary or community basqd
organisation, or forum needs to pe
established to facilitate payments gnd
ve  monitor progress.
¢ No formal institutional arrangemenfs

exist in the catchment that coud

facilitate payments for catchmept

protection services.

Economic potential for payments

The economic base from which to make payme
is relatively small but there are already so
initiatives underway such as the Nedcor ‘gre
project aiming at cleaning up the Klip River.

Economic potential for payments

2nts Buyers may not regard payments
me catchment protection services
en’ something they should be paying for lut
rather services the government shopld

or

provide.
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Table 2.27 continued

Opportunities
Value/price of identified service Value/price of identified service
» There is an observable value for the clean up eof The value or price of the identifigd
the Klip River and the reduced risk of flooding catchment protection services is 1ot
events. known.

¢ The catchment management agency yvill
be established here first and all wager

hinder any support for payments abdve
this mandatory charge.

Transaction costs Transaction costs

¢ The scale of the river is relatively small wher Poor information will lead to highgr
compared to other potential sites in South Africa, transaction costs for payments in this
this may reduce the transaction costs for payments. area.

e There is an urgent need to address
service delivery and focus on the
demand for basic needs, before the
provision of catchment protectign
services.

2.3.10 Conclusions and recommendations

Overall, the opportunities for development of apjproject in this catchment were positive.
A clear potential, although perhaps idealistic,npedl towards the rehabilitation of wetlands
along the Klip River. This would improve recreaiit fishing grounds and the bird sanctuary
downstream. Potential buyers of these servicesdvbelrecreational users, conservationists
and corporate companies. A potential spin-off i3 thitiative would be improved water
quality, a catchment service for which industriegynbe willing to pay. Further benefits to
focusing on this area are the size of the river thedconfined and direct relationship of the
watershed services intervention and the abilityn@asure the impact thereof. Due to the
proximity of the demanders and the sellers, traitmacosts are expected to be relatively low.

A risk to focussing on this river is that commuestiin the area are highly dependent on the
river for domestic use and waste disposal and tAereoncerns that if the community is to
provide a service related to the provision of cleater, without providing them with an
alternative source of water for their basic nedden they may have no alternative water

supply.

This site was recognised as a potentially goodisitthe project advisory group based on the
fact that a pilot project could be implemented atektively small scale and that good

initiatives were already underway in the area tgtooorporate social responsibility projects.

However, it was also recognised that the need tlvead service delivery for sanitation and
water supply first was an outweighing factor. Tliere, the site was not selected for piloting

in phase 3 of this project.

There may however be potential for developing paysaround services that are not directly
related to water such as the provision of securitythe community for conservation and
recreation related activities.
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2.4 SITE FOUR: MHLATUZE CATCHMENT

2.4.1 Introduction

The Mhlatuze catchment forms part of the Usutu toldize Water Management Area is
situated in KwaZulu-Natal. It has a mean annuabfiof 938 million m3 per annum. The
northern parts of this water management area b®dexziland and also have international
water obligations to Mozambique. The Mhlatuze loatent lies in the southern region of this
water management area. Overall the water demaddsapply needs in the Mhlatuze
catchment are relatively well balanced althoughetlae localised areas of imbalance. These
imbalances are to be addressed through the commpulgater licensing process currently
being rolled out by the Department of Water Affasisd Forestry (DWAF, 2002c¢). The
Mhlatuze is also planned by the Department of WAf&airs and Forestry to be one of the
first catchments to roll-out a catchment manageragency. Figure 2.10 below depicts the
Mhlatuze catchment. The catchment is charactergedommercial forestry, commercial
agriculture, residential areas and limited minindgn terms of the broader scale of the
catchment the area of land classified as degradesatively small.
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Figure 2.10: Map showing land cover in the Mhlatuzeatchment
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2.4.2 Hydrological review

This section addressed whether the hydrologicalessof the Usutu to Mhlatuze Water
Management Area: Mhlathuze sub-area hindered quostgrl the development of payments
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for catchment protection services. Four hydroldgmamponents were examined namely:
water quantity, water quality, groundwater and diguecosystem services. The implications
of these four components on the potential developrobpayments for catchment protection
services are discussed below.

2.4.2.1 Water quantity

The Mhlatuze sub-area has a natural MAR of 938anilin’/year (DWAF, 2004a). Land use
in this sub-area is dominated by afforestation iangated crops (predominantly sugar cane
and citrus), with most of the irrigated areas ledaalong the Mhlatuze River downstream of
the Goedertrouw Dam. The Goedertrouw Dam was aaetett in the upper reaches of the
Mhlatuze sub-area to provide water for the increggsdomestic and industrial water
requirements in Richards Bay. Provision was mdmd¢ this dam may also be used as a
source of water for large-scale irrigation (DWARO02e). Irrigation, mining and industrial
water use sectors are the largest water userseiMtilatuze sub-area. Sufficient water is
available to meet the requirements for all wateg gectors in this sub-area, though the
resource has been over allocated (DWAF, 2004e)io@ptto ensure sufficient water is
supplied to the sub-area in the future includeligeation of irrigation water to industrial and
urban water sectors, and conversion to dry landymtion of sugarcane (DWAF, 2004e).

Table 2.28: Water requirements for the year 2000 (iflion m¥year)

Sector/ Irrigation  Urbanl Rurall Mining Power Afforestation4 Total local
sub-area and Bulk  generation3 requirements
Industrial2
Mkuze 61 1 10 0 0 6 78
Mhlatuze 94 28 8 86 0 19 235
Total for 432 50 40 91 0 104 717
WMA

1) Includes component of Reserve for basic humadsat 25 litres / person / day
2) Mining and bulk industrial water uses that anepart of urban systems

3) Includes water for thermal power generation only

4) Quantities refer to the impact on yield only

2.4.2.2 Water quality

The ISP report estimate that 10 million®/year of return flow from irrigation,
industrial/mining, and urban sectors contributéhi® total yield of the water resources in this
sub-area. However, the quality of water from indaBmining sector is of unacceptable
quality such that it is not returned to the surfaeder resources but eventually discharged
into the sea. Furthermore, all the effluent origimgfrom Richards Bay is discharged into the
sea through a marine outfall pipeline (DWAF, 2004)e water quality problems are from
the smaller developments in Empangeni and frorgdtion in the middle reaches of the sub-
area. These include eutrophication of the coaskald (e.g. Lake Nsezi) and problems related
to biological contaminants such as Cholera. Otheblpms relating to the quality of surface
water include sedimentation within the Goedertradam. This is attributable to the poor
quality water that is being imported from the ThiakRiver via the Middledrift emergency
scheme (DWAF, 2004e).
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2.4.2.3 Groundwater

Groundwater resources in the Usutu to Mhlatuze Yadanagement Area are poorly
understood and under utilised (DWAF, 2004e). Howegeoundwater contributions to the
total water used in the Mhlatuze sub-area amourkt2tamillion n/year. Pollution of the
groundwater resource is a key concern to wateruresamanagers in this sub-area (DWAF,
2004e). This occurs as a result of a variety df/iets in the whole Usutu to Mhlatuze WMA
such as mining for heavy metals (DWAF, 2004e).

2.4.2.4 Aquatic ecosystems

The state of river channels in the Mhlatuze sula-araries between natural and modified,
while the riparian zone conditions vary from natweaseverely modified. The instream biota
is still undisturbed (natural), regardless of th@wf conditions that vary between heavily
modified and natural. The watershed services watiard to aquatic ecosystem in this sub-
area may be limited. However, the protection andntenance of the current state is vital
(DWAF, 2000).

2.4.2.5 Implications of hydrology for the development of catchment protection
services in the Mhlatuze catchment

In those areas where there is a potential demanadter quality improvements, there may be
potential for the upstream water users to change thnd management practices to reduce
sediments thus improving the quality of water. Eheare also opportunities for the
improvement of stream flow and water supply by reimg invasive alien vegetation from the
riparian zones along rivers.

2.4.3 Land tenure and ownership

The Mhlathuze catchment is one of the most deapigl ratchments in South Africa. The
Mhlathuze catchment falls under the uMhlathuze Mipaility which currently serves the area
of Richards Bay and Empangeni. According to Citydmhlathuze (2003) the Municipality
mainly serves the urban and peri-urban communiti@e uMhlathuze municipality is
situated 170 km from Durban with a population 00800 and 39,000 households (City of
Umhlathuze, 2003). The area is about 806. kAbout 37 percent of the population is rural,

3 percent occupy farms and 59 percent are urbdout?50 percent of Mhlathuze catchment
is communally owned. With rural communities onNoeated 3-7 percent of water use.
However, due to the diverse nature of the commesiti the Mhlathuze area, the feasibility
study will focus on one community as an exampléhefcomplexities around land tenure and
land ownership as well as cultural practices withia region. This example is indicative of
some of the land tenure and land ownership issbesreed in the area.

Lake Mzingazi is used as a case study to highligatland tenure issues in the Mandlazini
community within the catchment. The case studyised as an example and does not
represent all the possible scenarios of land temdeownership in the Mhlathuze catchment.

Only 45 percent of Lake Mzingazi falls within thiblathuze Municipality which serves the
Mandlazini community. Therefore, the study willpeoncentrate on the portion of the lake
that is within the uMhlathuze Municipality to higdiht issues pertaining to land ownership in
the Mandlazini community.
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The Mandlazini community has a population of 3,5&®ple, with 668 households all of
which receive piped water supplied from Lake MzirigaMandlazini village represents a
peri-urban area within the uMhlathuze Municipalityn the Mandlazini community most
people are unemployed and cannot afford the higih b municipal services from nearby
Richards Bay.

Box 2.1: Mandlazini community case study

In 1975 and 1976 the Mthiyane tribe (Mandlazini group) were rechénon reserve 6 because
formed an island within the white suburbs of Richards Bainigity of Land Affairs, 1996)
According to Mthethwa, (Undated), people were loaded onttk$rand were taken to the ru
Mtambanana area which is about 45 kms from the pré&iehards Bay.

The Mandlanzini community has claimed their land over Rath&8ay and their claim has be
accepted and it is valued at R390 million by Kwazulatél Land Claims Commissio
However, according to the Ministry of Land Affairs, 1998renunities believe that they were |
adequately compensated for the loss of their land.a Assult, the Richards Bay City Cour
made land bordering the municipal area of Richards Baitadle to the Madlazini communi
since they were aware of the legitimate claim of tamunity (Ministry of Land Affairs, 1996).

According to Mthethwa, (undated), the land claim covers 4t&65an area bounded on the «
by Mzingazi lake and on the west by Imfezi lake. Itegypd that the claim covers the whole|o
Richards Bay as confirmed by Zwelihle Memela, spokesfoarthe provincial land claim
commissioner in Mthetwa (Undated). This land claim vemigéd by the late chief Mphang
Mthiyane in September 1998 and since the claim was succassfudommissiorad identifiec
600 beneficiaries.

The Mandlazini community is now being resettled at Mandlaxgri Village, an area betwe
Richards Bay airport and Lake Mzingazi (M Nel, 2004, persammhmunication October)
Mandlazini Agri village is approximalye 1000 ha in size and had an original population of
families, 3600 people (M Nel, 2004, personal communicatiOctober). At the time ¢
resettlement, not all people who were removed werettted in Agri Village as another grol
chose to remain irhe Ntambanana area because there is evidence of develapntiesit area
For, example, there is a community hall, water has begsdpio the people. Agri village is
municipal area where one has to pay for municipal sesvi This inhibited some pdepfrom
resettling at the Agri village. Generally they do nke Ito stay in municipal areas because 1
do not like the municipal blaws. Also, in the Agri village there is limited oo grazing land fo
their livestock (T Jordan, 2005 personal communication, 15uBey:

The Mandlazini Agricultural Village land is communally os¢hand forms part of the trik
authority land. The communal land is run by Mandlazinn@wnity Trust. The community
headed by the Nkosi (Zulu name for Chief) who lives in ttenithanana area.

Payments for catchment protection services in Widkangazi could be supported, especially
in the Mandlazini community, because the land ismmmnally held with communities
depending heavily on the natural resources andrvwiaien Lake Mzingazi. Payments for
catchment protection services could be establishétk Lake Mzingazi area, through species
and biodiversity conservation. However, this\attiwould require commitment not only
from the community but also from the conservatioaathority in the area, the KwaZulu
Natal Nature Conservation Service, and commitmerhfthe government since it regulates
water use from the lake.
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2.4.3.1 Implications of institutional arrangements and power imbalances for
developing catchment protection services

There are many stakeholders in the study area gimeeuMhlathuze Municipality only
manages 45 percent of Lake Mzingazi which is witthiair jurisdiction (Diederichs et al,
2004), the municipality is recognised as a stakddrolThe Department of Water Affairs and
Forestry is the custodian of the water in the Liskaingazi and other stakeholders within the
case study area are the Mandlazini community, tl@dazini Development Trust and the
chief of the Mandlazini community. Other stakeho$dénclude the uThungulu District
Municipality, which the uMhlathuze Municipality fal under as a local municipality. The
Mhlathuze-Usuthu catchment Management Agency isad management water institution
and responsible for implementing catchment managersgategies at local level. The
Spatial Development Initiative is also a Stakeholdige to the Zulu Cultural Centre that will
be built in the centre of Mandlazini village witlm &stimated cost of R0.9 million and the
initiative will be funded through SDI. The Departmieof Agriculture is also recognised as
another stakeholder because they had planned podummmunity vegetable gardens during
the resettlement period.

The uMhlathuze Municipality has access to high eahatural assets. These include: Lake
Mzingazi which has a high potential for recreatiarse, but will require improved access and
security. There are negative environmental aspesisociated with Lake Mzingazi
catchment, including increased pressure on locaéémguality due to poor serviced informal
settlements upstream and surrounding Lake Mzinaederichs et al, 2004). However,
some of the negative environmental aspects of #tehment are not from the uMhlathuze
Municipal area since more than half of the catchrties outside the municipal area.

Therefore, uMhlathuze Municipality needs to engagéh upstream and adjacent local
municipalities and relevant provincial departmertts promote improved land use
management as a way to protect environmental gualitAccording to (Diederichs et al,
2004) an alien plant management programme shoulimpéemented in Lake Mzingazi
catchment.

The well established community structure can beduse support the institutional
requirements for payments. Further, the Nkosi sttppmmmunal land ownership as it gives
him better management of the community, createsnarwnally defined property right, and
gives the community members a framework under winclimplement land management
activities. The Nkosi also participates activelycommunity ‘betterment’ projects and hence
would be supportive of initiatives such as thoséingd under payments for catchment
protection services, for example the clearing efrainvasive vegetation.

However, there are a number of different commusiidied stakeholders with interests in Lake
Mzingazi. They all support the overall goal of ‘ugithe lake resources in a sustainable
manner” but have different objectives regarding iwbarioritised and how the objectives are
reached. As a result, a clearly defined managestemtture or intermediary will need to be

established in this area to facilitate exchangesraanitor land management activities if all

people are to co-operate effectively.

2.4.4 Identification of poor and marginalized groups

Bezuidenhout et al (2002) noted that rural comniemiaround Mhlatuze River depend on the
river for all their water needs, including waterr fdrinking, washing, recreation and

agriculture. Treated water is mostly unavailabl¢hese communities, and communities have
been prone to water borne diseases. However, [8&2004) noted that most communities in
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the Mhlatuze River catchment depend on Lake Mzikaztheir drinking watet In general,
water in the Mhlatuze is regarded as over allocEDMAF, 2002¢). Water borne diseases are
prevalent as people do not practice safe dispdsakoes.

Most communities around Lake Mzingazi depend orlake for their water needs. There is a
water pipeline that runs from the residential a@faBirdswood, Richards Bay to the western
shore of Lake Mzingazi. Apart from supplying water Mandlazini community and its
neighbouring residents, the lake also suppliesntatthe town of Richards Bay.

It is important to note that the issues aroundpiber and marginalised communities do not
represent the whole Mhlatuze River catchment, teibaly an indicative example of the poor
and marginalised communities represented by thedMami community.

The Mandlazini community

The Mandlazini community is living in poverty indtMandlazini Agri Village. The
village is classed as peri urban, and few peopk employed. The rate of
unemployment for the uMhlathuze Municipal area @& ptecent (Diederichs et al,
2004). However, the unemployment rate only relaesmployment in the formal
sector, thus not a true reflection of the situatidinis is due to the fact that economic
activity in tribal areas, such as production fomouse, arts and crafts, and informal
sales are generally disregarded and create theedsipn that the tribal people are
without any source of income.

The reason for low levels of employment is the highels of illiteracy in the
community. This was substantiated by uMhlathuzenigipality, (undated) that 18.5
percent of people older than 20 years in the uMhlz Municipal area have no
formal schooling at all. This makes it difficuttrfpeople to find employment in the
secondary and tertiary sectors of the economy (atibkze Municipality, Undated).

When people where resettled in the Agri Villageyés thought that the community
would produce vegetables from their gardens anskethetivities were initiated by the
Department of Agriculture. However, the sandy sBoithe Lake Mzingazi catchment,
has limited agricultural potential and the commigsithave since discontinued these
activities.

There is a high population growth rate in the deeause the original 565 stands that
were allocated at the time of resettlement have gwn to more than 1000 (M Nel,
2004, personal communication, 15 April). Anothactér contributing to the high
levels of poverty in the area is the low levelsrdfastructure. The reason for this is
that banks would not finance any development in dhea because the land in
Mandlazini is communally owned. Most banks preferfinance development in
areas where land is privately owned (M Nel, 2004rspnal communication,
October).

Currently, the community is alleged to be contariingpLake Mzingazi by burying
their dead in their yards. Based on geohydroldgind other considerations there is
a possibility of contamination of ground water nes@s due to such behaviour.
These environmental factors will also influence tikelihood of contamination of
surface water via ground water resources. Thezefiile community needs to be
given environmental education so that they are @bjwotect their natural assets like
the lake which currently serves thousands of pewjtle drinking water. Another
possible source of contamination comes from therin&l and poorly serviced

’ Personal communication with Marcus Nel (Mhlatuzirvipality), 2004
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settlements (inside and outside the uMhlathuze Mpality) that threaten the lake as
a water supply and recreational asset (Diederichl 2004).

In conclusion, Lake Mzingazi is threated with conilgation. The Lake should be protected
from contamination and this creates an opportufitypayments for catchment protection
services. Training could be given to a few memloérhhe community and they could then
disseminate the information in and outside themwemnity. An arrangement could then be
made to compensate the trainees for disseminatfogmation.

Another opportunity for payments for catchment ectibn service arises in terms of
subsistence farming. The community was allocatedesland for vegetable gardens, though
most of them are not used now (M Nel, 2004, pelsecommmunication, 15 April). The
community could revive their vegetable gardens ingrove the water productivity. The
vegetable gardens could also reduce the possibilispil erosion as they provide land cover
and stabalise the soils in the Mandlazini community

2.45 Land use

The main land uses in Mhlathuze catchment includgiulture, forestry, industry, mining,
rural and urban settlements and tourism (DWAF, 2D03able 2.29 lists the area under
different land uses. The other land use categarydes industries and mining and these land
uses account for approximately 46 percent of tlea &m Mhlathuze catchment. The second
largest land use is rural settlements (19.58 pérdeliowed by forestry (13.7 percent). The
major sources of pollution in the catchment are estio effluent, agricultural waste, and
sewage, which contaminate the water resources€vals, 2002).

Table 2.29: Area under specific land use types imé Mhlatuze catchment

Land use Area (km2) INCENCH)

Agriculture 130.8 4.46
Irrigated area 268 9.15
Dryland sugarcane

Forestry 401 13.69
Afforestation 33.6 1.15
Indigenous forest

Alien vegetation 61.9 2.11

Nature reserves 23.5 0.80

Domestic 80.1 2.73
Urban 573.6 19.58
Rural

Other (including industries and mining) 1357.5 46.33

Source: DWAF (2003g)

2.4.5.1 Agriculture and Forestry

The main commercial agricultural enterprises argastane, maize and timber (DWAF,
2003g). Commercial irrigated and dry land agria@thave poor farming practices such as
over-fertilisation, poor land management and batillyed spraying, which lead to high
concentrations of salts, nutrients, sediment, giees and herbicides in the aquatic system
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(DWAF, 2002c). Subsistence farming in rural areassists mainly of livestock farming.
Overgrazing and poor land management practices ledvi® erosion and increased sediment
loads in the area (DWAF, 2002c).

There are approximately 400 krof pine and wattle forestry plantations upstreanthe
Goedetrouw Dam. Forestry plantations reduce tligyabf the river to dilute and stabilize
the pH and metal concentrations through its streEmmfeduction activities (Anonymous,
2000).

2.4.5.2 Mining

Richards Bay Minerals (RBM) and the Ticoris Hillehel Mine have extensive mining
operations in the coastal dunes and produce tiagn high purity pig iron, rutile and zircon.
Richards Bay and Ninians quarries are open castriggain the Mhlatuze catchment.
Richards Bay quarry produces dolerite, while Nisi@uarry mines granite. Mine effluent
creates high concentrations of metals such as imamganese and aluminium in the aquatic
system.

2.4.5.3 Industry

There are several large industries in the Mhlataehment namely Mondi's Richards Bay
and Felixton pulp mills, Richards Bay Iron and Titan Works, Iscor, Tongaat Hulett,
Alusaf and Felixton sugar mill. These are listedrable 2.30. The release of poorly treated
industrial effluents into the river causes acidifion and salinisation in the area (DWAF,
20039).

Table 2.30: Major industries in Mhlathuze catchment

Area Industry
Felixton Mondi Felixton - Pulp Mill
Tongaat Hulett Felxton - Sugar Mill
Richards Bay Bayside & Hillside Aluminium - Aluminium Smelter

Indian Ocean Fertilizer — Fertilizer factory
Richards Bay Iron Titanium works
Mondi Richards Bay - Pulp Mill

Source: DWAF (2003g)

2.4.5.4 Rural settlements

Several factors lead to the deterioration in weteality of this area. These include the lack of
adequate water purification systems and/or inadequsanitation facilities in rural
communities, untreated medical waste and sewaglaggpirom the town of Nkandla due to
blockages and overflows in the sewage system (Bemhout et al., 2002b).

2.4.5.5 Conclusion

The main water resource issues associated withusadctivities are water quality, increased
sediment concentrations and reduced river flowtdusien vegetation growth in the riparian
zones. Water quality is also affected by the lachdequate basic water supply and sanitation
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facilities in the rural settlements and industaatl mining effluents in the Richards Bay area.
The soil erosion and hence sediment concentraimneelated to commercial and subsistence
agricultural activities in the catchment.

2.4.6 Economic review

The Mhlatuze catchment forms part of the Usutu tddtize WMA and is located within the
uThungulu District Municipality (mainly comprisingf the following municipalities within
the Mhlathuze catchment: Umhlathuze, Ntambanandaldm, and Mthonjaneni). The best
available data in Uthungulu was used for this afé& main economic activities identified in
this area are mining, manufacturing, agriculture fomestry.

2.4.6.1 Gross Geographic Product

Manufacturing is the largest contributor to GGPuithungulu with 51.4 percent. Billiton’s

Bayside and Hillside Smelters contribute R1.7 aB®RBillion respectively, to GGP and 33
percent and 100 percent of their output is expomespectively. Mondi Kraft (and SilvaCel)
contributes R2.5 Billion, 80 percent of their outps exported. Foskor (Indian Ocean
Fertilizer) contributes R1.2 Billion, 80 percentitsf output is exported (DWAF, 2003c). The
other significant sector is the transport sectorticouting 15.1 percent to the GGP. Mining
contributed 1.4 percent (in 1997) to the GGP of wigulu District Municipality. Richards

Bay Minerals (RBM) contributes R3.5 - 4 Billion @GP.

Table 2.31: Sectoral contribution to GGP in Uthunglu in 1997

Sectors Percentage (%)

Manufacturing 51.4
Transport 15.1
Agriculture 9.5
Mining 1.4

Source: Uthungulu Municipality (2005)

2.4.6.2 Employment

The unemployment rate in the Mhlathuze catchmertiigh and some 46 percent of the
economically active population are unemployed. Tdrgest employer in the area is the
manufacturing sector (18 percent) followed by tbenmunity and social services sector (17
percent), and the agricultural sector (15 percent).
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Figure 2.11: The contribution to employment by ecoomic sector in the Mhlathuze
catchment in 2001. (Source: Statistics SA, 2003)

2.4.6.3 Resource use

Table 2.32 shows the DWAF estimates of water reguénts for the respective economic
activities in the Mhlathuze catchment. The land wih the largest water requirements in the
Mhlatuze catchment is the ecological reserve (4teud). While this is the amount of water

required to maintain the ecological systems, tledogical reserve has not been allocated yet.
Irrigated agriculture (19.9 percent) is the sectargest user followed by alien vegetation

(12.9 percent).

Table 2.32: Water requirements in the Mhlathuze cathment

Economic activities Water requirements (million m3/annum) Water requirements (%)

Agriculture
Irrigated area 130.6 19.94
Dryland 23.1 3.53
sugarcane
Forestry
Afforestation 43.1 6.58
Indigenous forest
Alien vegetation 84.8 12.94
Ecological reserve 271.4 41.43
Domestic
Urban 10.4 1.59
Rural 6.5 0.99
Other
Mining 44.9 6.85
Other industry 40.3 6.15

Source: DWAF (2003g)
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Table 2.33 shows the relative water allocations tihe main industries in the Mhlathuze
catchment.

Table 2.33: Industrial water users’ allocation ihlktuze

Consumer Water allocation (million m3/ annum)

Richards Bay Minerals 55.2
Alusaf 2.3
Mondi Richards Bay 28.5
Mondi Felixton 1.8
Tongaat Hulett 1.8
Irrigation 187
Mhlathuze Water 34

Source: DWAF (2002b)

2.4.6.4 Implications of land use practices and economic power imbalances on
payments for catchment protection services

The manufacturing and mining sectors are the largestributors to GGP in Uthungulu
District Municipality, while the community servicend manufacturing sectors are the largest
employers in the Mhlathuze catchment. The majad lases in the catchment are mining and
industries, which are concentrated around the RitshBay area. Other major land uses are
rural settlements, commercial forestry and raingiedarcane.

The largest water requirement is for the functignof the ecological system, though the
ecological reserve is not yet allocated. Irrigasepiculture and alien vegetation also have
relatively high water requirements. The removalabén vegetation through programmes
such as the Working for Water Programme would im®eethe quantity of water available for
other uses. This increased quantity of water cbeldised by large water users such as the
Mhlathuze Water Board, Richards Bay Minerals anthroercial agriculture. The suppliers of
the watershed service, removal of alien vegetatiyld be local communities through the
Working for Water Programme.

2.4.7 ldentified catchment protection services in the Mhlatuze catchment

Based on the hydrological landscape outlined inige®.4.2 and the increasing demand for
water of an appropriate quality in the Mhlatuzechatent, there are several opportunities for
catchment protection services and the developmepiagments for these services. These
services can be segmented into 3 core themes, yramabsystem goods and services
protection and maintenance; water quantity; ancmaality.

Table 2.34 lists the catchment protection servidestified in the Mhlatuze catchment and

describes the associated activities that woulddegled to provide this service. The table also
indicates whether or not there is an opportunitytfie development of these services in the
catchment. The final column in table 2.34 providdsroad statement related to whether it is
or is not possible to develop these services inMiatuze catchment through payments
based on the criteria in section 1.
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Table 2.34: Identified catchment protection service for the Klip River

Watershed service

Ecosystem goods an
services
and protection

intervention

the catchment

Commodity/ Land use

dRestoration and maintenance
maintenanceaquatic habitat and biodiversity |n

Opportunities for payments

o¥es

Water quantity

Alien invasive species removal
the upper parts of the catchmeniVorking for Water programme deds
and along the riparian zone

iMes, but not necessary as the

actively with this in the catchment

Security of supply

No

Water quality

Reduced sediment in rivers

No

2.4.8 Opportunities and risks for developing catchment protection services in

the Mhlatuze catchment

Opportunities for catchment protection servicestie Mhlatuze catchment focus on the
rehabilitation and maintenance of the aquatic estesy and water supply. Table 2.35, lists
the opportunities and risks associated with dewetppatchment protection services in the
Mhlatuze catchment based on the hydrological leequksc the land tenure and power
imbalances, and land use patterns.

Table 2.35: Opportunities and risks for catchment potection services in the Mhlatuze
catchment

Opportunities NES

Hydrological assets

Need in the catchment to have more al
invasive vegetation removed from the ripar
zones and the upper watershed in order
improve water supply. The removal of ali
invasive vegetation is ongoing and follow
actions need to be taken providing the opportu
for long term planning and payment systems.
Water scarcity is a constraint to developmen
the catchment and there is a need for impro
efficiency in water use.

There is a high demand for water transfers an
opportunity to look at sharing benefits with t
Pongola River, for example considering payme
for catchment protection services as
transboundary initiative across catchments to
supplier as compensation.

Hydrological assets
iem The national government is alreafly
an responsible for removing alien invasiye
to vegetation through the Working for
bn - Water programme. There is little
up incentive for demanders of the service|to
nity pay for it.
¢ The phosphorus levels in the water fre
n high due to mining activites and
ved commercial farming, but there are ho
identified community impacts. There |s
limited opportunity for the communitigls
to provide services themselves.

d an
he
nts
a
the

Land tenure and power imbalances

Land tenure is well defined as communal land
although the tribal chiefs hold the power in ter
of community structures there seems to bg
willingness to participate
initiatives such as the development of catchm
protection services.

in and support

Land tenure and power imbalances
and Land tenure for communities living in tHe
ms Mhlatuze catchment is communal. Triljal
> a chiefs or “Nkozi” are responsible fd
decisions and land management in these
communal areas hence the buy-in of thkse
chiefs is critical to any payment.

=

ent

Land use

Land use activites such as subsiste
agriculture, overgrazing and the removal of al
invasive vegetation can be improved in
Mhlatuze catchment.

Land use
nce Improvements by the provision
en catchment protection services need to| be
he supported by the provision of adequate
water supply and sanitation facilities fo
communities for ‘real’ improvements

=Y

be seen.

Working paper 1

-97 -



Can payments be used to manage watersheds sustainabdyrbnid South Africa?

2.4.9 Opportunities and

risks for

developing payments for

catchment

protection services in the Mhlatuze catchment

In the Mhlatuze catchment many of these requiretketalements are tentative and efforts
are required to address these clearly and effégtpréor to engaging in actual payments. The
institutional arrangements, the economic potentied,value of the catchment service and the
associated transaction costs are all discussedblia 2.36 below.

Table 2.36: Opportunities and risks for catchment potection services in the Mhlatuze
catchment

Opportunities NEE

Willing buyers

There are potential buyers in Richards B
industrial and residential development area.

Willing buyers

ay

The buyers are unable to make paymentq for
the required catchment service for certhin
reasons for example it may be legislated that
the service be provided, or the buyer may| be
unable financially to make a payment.
The number of buyers or amount availaple
for ‘payments’ may not be large enough|to
effect measurable improvement in the wdter
supply or quantity.
If industries are the main polluters then the
potential for alleviating poverty is limited gs
industries would want payment to ‘clean |p
their activities.
Water redistribution issues place further

constraints on the catchment and creates
uncertainty among buyers abqut

participating in water-related projects.

Willing sellers

Communities use little water as they do
have access to it to improve land, so sel

would not be communities but agricultural

users.
Provision of sanitation services will provide
environmental  service  without  dire
community based interventions.

There are opportunities for expanding
Working for Water programme into other are
of the catchment.

There is a high level of poverty in ar
therefore opportunity to address this throu
payments for environmental services.

Willing sellers

not
ers

ba
gh

Increased competition for control over the

wetlands or other areas being set aside| for
catchment services in order to gain accegs to
the benefits.
Erosion of community cohesiveness dug
increased divisions between those who dain
and those who lose from payments.

Institutional arrangements

An intermediary will need to be establishe

specifically to meet the requirements of t
Mhlatuze catchment and the associa
payments mechanism.

Community structures are well organis

through limited initiatives but are site speci
and involve large numbers of people.

Institutional arrangements

ds
he
ted

ed
ic

For payments to be made between multiple
buyers and sellers, an intermediary |or
community based organisation, or forym
needs to be established to assist With
facilitating payments and monitoring
progress.
No formal institutional arrangements ex|st
in the catchment that could facilitaje
payments for catchment protection services.
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Table 2.36 continued

Opportunities NES

Economic potential for payments Economic potential for payments

« The economic base from which to make Buyers may not regard payments for
payments extends to the manufacturing and catchment protection services as something
mining sectors. As they are the largest they should be paying for but rather serviges
contributors to GGP in the Uthungulu District  that the government should provide.
Municipality, they are also dependent on water
supply and water quality improvements.

Value/price of identified service Value/price of identified service

¢ No value currently exists for catchmegnts The value or price of the identifig
protection services in the Mhlatuze catchment.  catchment protection services is not known.

¢ This catchment is targeted for the role ouf of
a Catchment Management Agency. Her|ce,
all water users in the catchment will have]to
pay a catchment management charge, [this
may hinder any support for payments ab¢ve
this mandatory charge.

Transaction costs Transaction costs

¢ Information is available for the Mhlatuzes Poor information will lead to highg
catchment through DWAF and the Strategic transaction costs for payments in this are.
Assessment done on behalf of DFID. « There is a primary need to address seryice
delivery first and hence focus on the
demand for basic needs provision, prior|to
the provision of watershed services.

e Capital investment is required to accg¢ss
ground water resources.

o

=

2.4.10 Conclusions and recommendations

The Mhlatuze catchment covers a large area witltiipeneeds. However, in terms of
opportunities for the development of payments &ickement protection services, these appear
to be limited. Water supply and the removal oémlinvasive plants are recognised in the
hydrology section (section 2.4.2), as potentiattwadent protection services. The opportunity
within the catchment for communities to providestheservices is limited because of their
location in the lower reaches of the catchment. diitecal potential for the development of
catchment protection services relates to negotigethanges between the forestry and
industrial sectors of the economy. As the goaltfitss project is to understand how payments
for catchment protection services can be used prdue livelihoods (the livelihoods of the
rural poor), this catchment was not selected flmtipg in phase 3.
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2.5 SITE FIVE: ST LUCIA WETLAND

2.5.1 Introduction

The St Lucia estuary (28°23’ S; 32°25’ E) is siaghhorth of the coastal town of Richards
Bay in KwaZulu-Natal. It is the largest estuarigstem in South Africa and has a catchment
area of approximately 9,542 km Approximately 20 percent of the catchment igieated,
mostly subsistence agriculture and forestry. Ab®ytercent of the St Lucia catchment is
degraded, comprising degraded forest, bushlandgaaskland. Roughly 73 percent of the
catchment is natural and comprised of a mixturdooést and woodland, bushland, and
grassland with waterbodies and wetlands linked&oSt Lucia system. There was very little
urban development in the St Lucia catchment (leas i percent) and most of this comprises
mines and quarries located in the upper catchmeat, the town of Vryheid, as well as some
residential development. (DEAT, 2001).

The St Lucia estuary forms part of the Mhlatuzelwatent and is situated on the eastern edge
of this catchment as it joins the ocean. The egtimclassified as a World Heritage Site.
Figure 2.12 shows the catchment of the St Luciaaegt

2.5.2 Hydrological review

The hydrological landscape of the St Lucia Wetlaot-area consists of four hydrological
components, namely: water quantity, water qualisgundwater and aquatic ecosystem
services. The implications of these four componemtsthe potential development of
payments for watershed protection services areisésl below.

2.5.2.1 Water quantity

The Mkuze sub-area, in which St Lucia Wetland cated, has a natural MAR of 635 million
m’/year (DWAF, 2004a). The St Lucia sub-area is dattersed mainly by large-scale
irrigation (which is dominated by sugarcane, anesu&l million n¥year of water — Table 5)
and afforestation (DWAF, 2004e). There is limitedter available for irrigation in the St
Lucia sub-area since only a single major dam, théaldwe Dam, is in this sub-area. This has
led irrigators to use all the flow from the Mkuzev& for irrigation purposes (DWAF,
2004e). However, a pipeline (Senekal Trust Pipglimaich transfers 32.6 million Hyear of
water from the Pongolapoort Dam to the middle reaatf the Mkuze sub-area was installed
in 2001. This pipeline imports water that is useginty for irrigation purposes and domestic
water supply to rural communities (DWAF, 2004e)alidition to the water imported via this
pipeline, significant amounts of return flow froniffdrent water use sectors (for instance,
agriculture and urban sectors) contribute to tie fdAR in this sub-area.
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Figure 2.12: Map showing land uses in the catchmewf the St Lucia estuary
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2.5.2.2 Water quality

Mines located in the Mfolozi catchment have advémggacts on water quality as a result of
mine-water decant into the upper reaches of thisasea. Other factors contributing to the
degradation of water quality include: over-absimacof water for irrigation, which reduces
the dilution of mine-water decant; and the salimel autrient laden return flows from
agriculture (DWAF, 2004e). Sedimentation rates hlagen reported to be high in this sub-
area, although this is not clear yet whether lidsause of natural or poor land use practices
(DWAF, 2004e).

2.5.2.3 Groundwater

There is potential for groundwater contaminatiopeegally in the coastal areas since the
aquifer in these areas is highly permeability (DWAB04e). An example of groundwater
contamination in coastal areas includes the irgrusf salt-water into the groundwater table.
Mining in the Usutu to Mhlathuze WMA impacts on grnalwater and on the local surface
water resources (DWAF, 2004e).

2.5.2.4 Aquatic ecosystems

The conditions of the bed and flow of the riverad ahe riparian/bank conditions in the

St Lucia sub-area vary from natural to slightly rfied. The instream biota in this sub-area is
classified as natural. The opportunities for wdteds services with regard to aquatic

ecosystem protection in this sub-area may be liniteough the protection and maintenance
of current state is vital (DWAF, 2000).

2.5.2.5 Implications of hydrology on developing catchment protection services in the
St Lucia sub-area

The opportunities for payments for catchment pradacservices in the St Lucia sub-area are
limited since water required for further developmeglies on water transfers into the sub-
area. Since there is still a potential for grouniwautilisation, there is an opportunity to
ensure that land use development impacts minin@ilythe natural recharge rates of the
groundwater resource. Other options include tHesatiion of low-water use technologies for
irrigation; and protection of water resources fr@ullution by agricultural fertilisers or
pesticides.

2.5.3 Land tenure and ownership

The Bhangazi community, having made a land claimtie area included in the Greater St.
Lucia Wetland Park, is used as a case study to shewomplexities of land tenure and land
ownership in the Greater St. Lucia Wetland Parke §ase study is one example and does not
represent all scenarios of land tenure and owneisithe GSLWP.

The GSLWP falls under The Big Five False Bay Mypadity. The park is state owned land
administered by the KwaZulu Natal Parks Board. GfWP is an amalgamation of 16
pieces of land (Zuma, 1999) that currently makehgpark, bio-diversity conservation and
tourism development and where clearing of commEfoi@stry took place in some parts of
the land (Schneider, 1998). St. Lucia already lesn declared an international wetland
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under the Ramsar Convention (Schneider, 1998) awldeclared a World Heritage Site in
December 1999 (St. Lucia info, 2003). The areahef park is about 260,000 hectares
including the marine reserve. The park has thgektr estuarine system in the African
continent, the coast line, dune forest, pristinaches, coral reefs and the Big Five Game
Reserve (Schneider, 1998) and it is mainly usedofatism.

Local history records show that the Mbuyasi ped@langazi community) lived alongside
the park for hundred of years, but lost their laftér the annexation of Zululand by the
British in 1897. A further loss of land occurredl those who did not find jobs on the
plantations through forced removals that occurmetid74 (Words and Dees, 2005). To date,
60 percent of the Greater St. Lucia Wetland parBW®) is under land claim (Mail &
Guardian, undated).

The area around Lake St. Lucia underwent a mixtéiland management activities. It was
once a military missile testing site, has been tplduwith exotic trees, and had experienced
the threat of mining of titanium deposits. Basadlte above, the St Lucia case study reflects
many of the complexities around land tenure and @unership. These issues are described
in Box 2.2.

Given the complex land tenure issues in the GSLWere is still an opportunity for
payments to be made for catchment protection sss\iw be established in the area. The fact
that the Bhangazi community has been allocateceepif land inside the park and has also
been allocated some funds to develop that landeptesan element of community
involvement in management of protected areas. |dim@ claim by the Bhangazi community
over the GSLWP has paved a new relationship betwlkencommunities that are living
outside the park and the park management, and rf@asased the willingness of the
community to be engaged in running the park in seaftheir own piece of land. Therefore
it could be argued that the Bhangazi community chsdy has shown that development of a
method for payments for catchment protection sesvimuld be established in GSLWP.
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Box 2.2: Communities in the Mhlatuzi catchment

Some 45 to 50 years ago communities were forcibly remor@d fhe area that now formbet
GSLWP. This resulted in a land claim being made foratfe&, and 60 percent of thedaims have
now been sded. The other communities who have lodged land claims ind{ueke Sokhulu, Kwe
Jobe, Khula and Kwa Mabaso (Moshe, 2002). However, t@msenunities will not be included

the case study since there is not sufficient informatédating to their landwnership and tenur
This study focuses othe Bhangazi community an example to understand the landetamd lanc
ownership issues in the St Lucia catchment.

The Bhangazi community land claim was made after the I9ocratic elections. After tl
acceptance of the claim, the government compensated the cimiouan amount of R168 million
in 1999 (Mail and Guardian, undated). Some 550 familie® twaced as original beneficiaries ¢
each household received an amount of R30,000 as compenfatitire land lost to the park.
addition, the Bhangazi community was allocated 5 harafilaside the park to manage. This piect
land is regarded as an ancestor ceremonial site somoe community members were buried in
area approximately 50 years ago.

The land in the St Lucia area is “state land” under thatortshipof Nature Conservation Servic
with the Bhangazi community partneritige park authorities. The Land Restitution Act prevetite:
communities from physically resettling on the land becéusas been declared a World Heritagte g
and the park is protected by international conventionsnanaging fragile ecosystems (Words .
Deeds, 2005). Therefore a 75 years lease agreementeaesd between the community and
Park athorities. This will be administered through the collectibgate revenues where 70 percen
the total gate levy is paid monthly to the communityhe area is managed by Nkosi Mkwar
Minias who receives 20 percent while the park takes 10 peof¢im gate revenue (E Ntseka, 20
pers.com., October).

The land ownership in the GSLWP is complex. The 5 ha of laatdhle park authority had given
the community was actually not registered at the degjisting and thus the community does not h
titte deed to the land (Words and Deeds, 2005). The 5 handfwas still registered as state
property which hampers any development of the land by thencority.

The Bhangazi community is scattered, with some commungmbers living up to 50 kiloetres
away from the parkwhile others live in the neighbouring country of Swazlgk Ntseka, 200
pers.com., October). A greater understanding and coopetati@l community members will k
required for the establishment of watershed protectionicesnin the GSLWP. Members of t
community who do not stain Bhangazi community might be barriers to the establistinoé
payments for watershed protection services. Benefisiavieo are staying in the village would li
the money to be used to develthe community in terms if infrastructure such as pipatewto the
community. Those who are no longer staying in the communitydiike to have the money in the
pockets. This causesonflict amongst community members (S. Ramatlakana 200%onm
communication, April).

Some members of the Bhangazi community are concernechéhaikpsi is not using his 20 percent
gate levy to develop the community. Community memlbbeltsthat the Nkosi should develop |
community with the gate levy he receive&s a leader, it is felt by community members thatétea
good example to his community; however, the matter havewn discussed with him because
community is still awaiting the land claims commissiofibabi Shange to discuss the matter with
Nkosi first (E Ntseka, 2004, pers.com., October).

2.5.3.1 Institutional information and implication of power imbalance

Several stakeholders play a role in the consematissues of the GSLWP. These include
The KwaZulu Natal Nature Conservation Service, KlweaZulu Natal Conservation Board,
the Big Five Municipality and the local communities The KwaZulu Natal Nature
Conservation Service is responsible for managingsexvation inside the park and their
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mandate is carried out in collaboration with the &ulu Natal Provincial administration.
The KwaZulu Natal Conservation Board was appoirigdhe Minister of Traditional and
Environmental Affairs as a decision making bodytfer GSLWP.

With infrastructure upgrading of the GSLWP, the twemof stakeholders has increased to
include the Lubombo infrastructure steering committchaired by the KwaZulu Natal
Tourism Board. The steering committee consistenefnbers of KwaZulu Natal Tourism
Board, KwaZulu Natal Nature Conservation Servibe, thungulu Regional Council and the
Department of Environmental Affairs and TourismheTupgrading of the GSLWP involved
an initiative to have the park included as partaofri-national eco-tourism project, the
Lubombo Spatial Development Initiative (LSDI) whialivolves countries of South Africa,
Mozambique and Swaziland (Afrol News, 2000).

While many stakeholders play a role concerning filmctioning of the GSLWP, alien
invasive plants pose a serious threat, althoughaetba affected is limited (Protected Areas
Programme, Undated). There are management progranmplace aimed at the elimination
of all infestations of alien plants in the parkand use changes within certain portions of the
park and upstream areas led to the closure of @tialEstuary mouth by sedimentation.
threat arose from the transformation of the uppafdlozi Swamps by agriculture.

Given these threats to the GSLWP, an opportunitistexfor payments for catchment
protection services to be established that willdfiedoth the local communities and the park
management. Since the park has been declared & \Meritage Site, all stakeholders
involved in the GSLWP are working towards one aitm protect the park and manage it
sustainably for future generations”. They will fore support markets for watershed
protection services that will not degrade the radtenvironment of the GSLWP. The local
communities could be engaged in “control of seditagon” as a watershed service. The
Bhangazi community might not benefit from this waled service, but rather other
communities who are practising agriculture in thmper Umfolozi. Communities that are
practicing agriculture in the upper Umfolozi collle encouraged to improve their agricultural
practises so as to limit sedimentation in the maefttSt. Lucia Estuary. The Bhangazi
community could participate in markets for watetsBervices by helping to clear alien plants
from the affected areas of the park. Since managepians are already in place with regard
to clearing alien plants, it should be ensured thatBhangazi community is part of the plan
and are engaged in the clearing process.

2.5.4 ldentification of poor and marginalized groups

Rural communities living close to the park areriyiin poverty and the area has some of the
poorest households in the country (Mail & Guardiamjated), with 95 percent of homesteads
earning less than ZAR450 per month.

Currently, the Lubombo Spatial Development Initiat{LSDI), a joint venture between the
government of South Africa, Mozambique and Swatdifahas been forced to stimulate cross
border tourism and agriculture to uplift local conmmities through sustainable job creation,
economic growth, and the development of entrepmiewpportunities (Ministry of
Environmental Affairs and Tourism, 2000). The igitve will create 900 permanent jobs
(Mail & Guardian, Undated), some of which will go the people from St. Lucia. The
initiative is expected to alleviate poverty in #rea with a total of R44 Million to be invested
in infrastructure upgrades in the GSLWP.

The Greater St Lucia Wetland Park is state owned eith communities in partnership with
the park authorities to manage the area. Tha&&year lease agreement during which time
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the community will continue to derive 70 percenttbé gate levy. The community could
support the markets for watershed services sineg #ne already engaged in biodiversity
protection. The local structure is strong andensthnds management of their allocated 5 ha
of land in the park. However, it is not entirelgar what other payments could be established
in the area.

Based on the above, the community could engagepéciess and biodiversity protection
especially inside the park as a watershed protesovice. Since the community has access
to the park and are currently engaged in activitieed are taking place inside the park (e.g.
training) there is a need for environmental edocato be given to the wider community
members for continual support of the wetland paitie fact that the Bhangazi Community
Trust understands management of their allocated &f hand in the park is a positive aspect
and could be used as an advantage for the estalgiighfor markets for watershed services.
Land ownership and land tenure in GSLWP create®ad gppportunity for markets for
watershed services since there will be more than stakeholder responsible to ensure that
markets for watershed services identified are swaibée.

2.5.5 Land use

The land uses identified in the St Lucia area aigated agriculture, forestry, natural areas,
urban areas and rural settlements. Table 2.37 stienarea of each land use. The other land
use category includes activities such as miningiaddstries.

Table 2.37: Area under specific land use in the Stucia Estuary

Land use Area (km2) Area (%)
Agriculture 15.8 0.44
Irrigated area 0 0.00
Dry land sugarcane
Forestry 250.7 7.04
Afforestation 174.2 4.89

Indigenous forest

Alien vegetation 20.2 0.57

Nature reserves 1139.1 31.98

Domestic 25 0.07
Urban 554.4 15.56
Rural

Other (including mining and industry) 1405.1 39.45

Source: DWAF (2003g)

2.5.5.1 Agriculture and Forestry

Agriculture is a relatively minor land use in thel$sicia area as it only accounts 0.44 percent
of the area. The main crops grown are irrigatecastage and maize. Forestry occupies 11
percent of the area with commercial forestry artiganous forestry accounting for 7 percent
and 4 percent, respectively. Eucalyptus (90.6)kamd pine (160 kf) are the main tree
species planted in this area (DWAF, 2003g).
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2.5.5.2 Natural and protected areas

The second largest land use in the St Lucia areariservation informally proclaimed. The
main nature reserve is the Greater St Lucia WetlRark, which was declared a World
Heritage Site in 1999. The maintenance of the 8tid_ecosystem is dependent on the level
of salinity in the estuary Weston, et al. (1995hich controls aquatic species richness.
During the wetter periods, the freshwater leveldhaf lake rise and the salinity of the lake
system remains below that of seawater. During dv@iods, seawater flows into the lake
system and increases salinity in the lake (Westoal.e1995). However, increased water
demand due to development also lengthens the filiitg periods within the lake. Urban
and industrial water use is in the order of 0.5cest of the MAR. Irrigated agriculture is the
largest water user. In addition, increased affatést has a significant reduction of the stream
flow. The combination of these two land uses wekd to higher salinity level, and lower
overall ecosystem health (Weston, et al. 1995).tlherokey determinant of the ecosystem’s
well-being is the maintenance of the estuary’s moiithe mouth is dredged regularly to
remove excessive deposits of marine sands from hadivities in the rest of the catchment
(Anon, S.a.).

2.5.5.3 Tourism

The Greater St. Lucia Wetland Park supports a waléety of fauna and flora, including:
leatherback turtles, hippopotamus, flamingos, peicand Nile crocodiles. The park provides
non-consumptive tourism activities such as gamwinig, bird watching and turtle viewing,
swimming, snorkelling, scuba-diving, hiking, oveghi accommodation and fishing.
Approximately one million visitors visit the park&h year. The tourism related activities are
dependent on the St Lucia Wetland and thereforaggmin the water quality and quantity of
the wetland will also have negativeeffects on ®mrin the area.

2.5.5.4 Alien vegetation

The presence of alien vegetation has a negativadhgn the breeding patterns of the Nile
crocodiles and on stream flow (Leslie and Spotd@01). The majority of nesting Nile
crocodiles select open, sunny, sandy areas in whideposit their eggs. The temperature of
crocodile nests determines the male-female ratiorafodiles born. Alien vegetation shades
nesting sites, thus reducing the average temperatuthe nest, producing a female-biased
sex ratio and possibly preventing embryonic develeqt altogether. This change in breeding
conditions poses a serious threat to the contisuedval of the Nile crocodile in the Greater
St. Lucia Wetland Park.

2.5.5.5 Conclusion

The main water resource impacts from land use iievin the St Lucia wetland area were
flow assurance and increased sediment loads. Fwiahility is due to the increasing use of
water by upstream rural settlements, industry aockstry, while sediment loads are
influenced by agricultural activities and ruraltiEhents.

2.5.6 Economic review

The main economic activities are agriculture, foxgsrecreation and eco-tourism, light
industry and the community maintenance of beehaleag with the local honey sellers.
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Specific economic data were not available for theLGcia area and thus data for the
uMkhanyakude District Municipality were used as 8t Lucia area forms part of the
Mtubatuba Municipality in the uMkhanyakude Distridtinicipality.

2.5.6.1 Gross Geographic Product

The data on sectoral contribution to GGP in theugia area are unavailable and the data for
uMkhanyakude District Municipality are used inste@tle St Lucia area is located within the
uMkhanyakude District Municipality. The total GGBrfthe uMkhanyakude district was
estimated to be R1,219 Million in 2000 (Umkhanya&@istrict Municipality, 2005). Figure
2.13 shows the contribution to GGP by sector in bdlyakude District Municipality.
Community service (government services) is thedstrgontributor to GGP in this district
municipality followed by the agricultural sectofhe IDP indicates that the municipality has
comparative advantage in agriculture and tourischdevelopment should be focused in these
sectors. Apart from government, there is no oteeta that can afford to pay for watershed
services. However, the development of the touriepios will benefit from improved water
quality and quantity.
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Figure 2.13: Sectoral contribution to GGP in Umkhayakude District Municipality
Source: Umkhanyakude District Municipality (2005)

2.5.6.2 Employment

The unemployment rate in the St Lucia area is afymately 44 percent based on the data
from the Mtubatuba Municipality. The community asakial services sector (31 percent) is
the largest employer in the area followed by thecafjure and forestry sector (17 percent),
and the wholesale and retail trade sector (12 pBr¢8tatistics SA, 2003).

Working paper 1 -108 -



Can payments be used to manage watersheds sustainabdyrbnid South Africa?

35

30

25

20

Employment contribution (%)

FS) > . Q& 3] FS) O & L > >
¢ é\\&\ S o & 3¢ é&e &\\o P & & é\o\b < N @& Qg}{b
N N\ & & M & o & N & R
&S D s & @ & S R & & &
& § & & ¥ & ¢ S
& & @ & &
N & & &
¥ ® & @&
S s°
C}{} BN\
&

Figure 2.14: The contribution to employment by ecoomic sector in the St Lucia area in
2001.
(Source: Statistics SA, 2003)

2.5.6.3 Resource use

The largest water users in St Lucia are naturervesg afforested areas and irrigated
agriculture. The “other” land use category includesing and industry. Table 2.38 shows the
water requirements for the respective economiwities in the St Lucia area. The water use
is fairly similar between different activities.

Table 2.38: Water requirements in the St Lucia area

Economic activities Water requirements
(million m3)

Agriculture

Irrigated area 13.3

Dry land sugarcane 0.0
Forestry

Afforestation 15.6

Indigenous forest 7.52
Alien vegetation 1.8
Nature reserves 17.6
Domestic

Urban 0.2

Rural 1.9
Other 165.1

Source: DWAF (2003g)
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2.5.6.4 Implications of land use practices and economic power imbalances on
payments for catchment protection services

The major land uses in St Lucia area are naturerves (such as the Greater St Lucia
Wetland Park) and rural settlements, while comna¢@ind indigenous forests are also large
land uses in the area. The major contributors toPGG the uMkhanyakude District
Municipality (of which St Lucia forms part) are tgevernment (through community services
such as education and health), agriculture aneé tsadtors.

The economic activities with the highest water meents include irrigated agriculture,
commercial forestry, nature reserves and miningiaddstry. There is a high water demand
in the St Lucia wetland in the drier periods anel\water quantity and quality in the estuary is
important for tourism in the area (Weston et aR93). According to the IDP for the
uMkhanyakude District Municipality, the area hasoanparative advantage in agriculture and
tourism and these economic sectors could requimrecaease in water supply in future.

2.5.7 ldentified catchment protection services for St Lucia

Based on the hydrological landscape outlined inige®.5.2 and the increasing demand for
water of an appropriate quality in the St Luciaaarthere are several opportunities for
catchment protection services and the developmepayments for these services. These
include: payments for improved water quality throwsgdimentation control; increased water
supply through flow assurance; the maintenancecobystem goods and services through
species and biodiversity rehabilitation and corstown; wetland protection and wetland
rehabilitation; and the removal of alien invasivpedes. The identified services are
segmented into 3 core themes namely: ecosystemsgaad services protection and
maintenance; water quantity, and water quality.

Table 2.39 lists the catchment protection senvidestified in the St Lucia area and describes
the associated activities required to achieve theigion of these services. The final column
in Table 2.39 provides a broad statement relatedhiether it is or is not possible to develop
these services in the St Lucia area through paysvizaged on the criteria in Section 1.

2.5.8 Opportunities and risks for developing catchment protection services in
St Lucia

Opportunities for catchment protection services tire St Lucia area focus on the
rehabilitation and conservation of the aquatic gstesn for the World Heritage Site. Table
2.40 below, lists the opportunities and risks aisged with developing catchment protection
services in St Lucia based on the hydrological $aade, the land tenure and power
imbalances and land use patterns.
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Table 2.39: Identified catchment protection service for the St Lucia area

Watershed service

Ecosystem goods an

intervention

Commodity/ Land use

dRestoration and maintenance

Opportunities for payments

o¥es

services maintenancgeaquatic habitat and biodiversity

and protection in the area
Wetland rehabilitation and Yes
protection

Water quantity Alien invasive species removalYes, but not necessary as the Working
in the upper parts of theWater programme deals actively with th
catchment and along thein the catchment
riparian zone
Security of supply No

for
is

Reduced flow variability

No (the estuary requires two fligds a

year to keep the mouth of the estuary open
to the ocean, therefore do not want|to
reduce insecurity)

Removal of alien invasiveé No (these plants are used to protpct

plants crocodile breeding grounds in the St Lugia
estuary)

Flow assurance Yes (keep the estuary mouth open tp the
ocean)

Water quality Reduced sediment in rivers Yes

Table 2.40: Opportunities and risks for catchment potection services in St Lucia

Opportunities Risks

Hydrological assets

Hydrological assets

facilities will be provided slowly.

¢ Restoring aquatic habitat and biodiversity wille  Assuring water supply and hence protectjng
help to improve water quality in the St Lugia the ecosystem inhibits/limits the ability jo
Estaury, there is a specific need to focus|on develop the catchment upstream as this pwill
wetland rehabilitation for water purification. increase the demand for water during lpw
» Improved water supply will lead to the river  flow periods.
mouth remaining open. ¢ Removing alien vegetation without rp-
» Maintenance of water supply will lead to the stabilising the banks may lead to increaged
sustainability of eco-tourism in the area. erosion and sedimentation.
Land tenure and power imbalances Land tenure and power imbalances
¢ Most of the land tenure within St Lucia fise Land tenure issues have been addregsed
government owned conservation land. through the land claims process in Sojth
Surrounding communities have communal Africa. However, there is a risk that if othpr
land rights and have land claims to parts| of communities land claims are not settled then
the GSWP but these are conditional [on they may not support tourism activities ahd
conservation activities being maintained. conservation initiatives, and may undermine
initiatives to establish catchment protectipn
services.
Land use Land use
¢ If service delivery is improved, the potential
for watershed service delivery by
communities will be reduced in terms pf
managing sedimentation, however supply-
side provision options still exist. This is|a
rural area with limited peri-urbah
development opportunities and sanitation
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2.5.9 Opportunities and

risks for
protection services in St Lucia

developing payments for

catchment

In the St Lucia area, many of the required marlkeents are tentative and efforts are
required to address these clearly and effectiveigr o engaging in actual payments. The
institutional arrangements, the economic potentied,value of the catchment service and the
associated transaction costs are all discussedblia 2.41.

Table 2.41: Opportunities and risks for catchment potection services in the Mhlatuze
catchment

Opportunities

Willing buyers

There are potential buyers in Richards Bay indus
and residential development area.

Potential to target the tourism sector both nation
and internationally for payments as the area has

declared a world heritage site.

Hhluhluwe and Mkuze game reserves, as wel
other private game reserves, do have potentig
make payments for services.

Willing buyers
rial The buyers are unable to ma

ally service for certain reasons for exam

been it may be legislated that the service

provided, or the buyer may be unal
financially to make a payment.

The number of buyers or amo

available for ‘payments’ may not |

large enough to effect measural
improvement in the water supply
quantity.

» There is currently controversy arou
the new forestry licence applications
the area. Extending forestry wi
reduce instream flow. The question
then asked whether there are ot
options for the catchment rather th
the planting of commercial forests.

as
| to

payments for the required catchmg

nt
Dle
be
ble

e
ble
pr

nd
in
Il

S
her

Willing sellers

Community structures are well organised in the a
it is therefore possible to identify and establ
strong community based organisations.

Willing sellers
res, Increased competition for control ov|
sh the wetlands or other areas being
aside for catchment services in org
to gain access to the benefits.

e Erosion of community cohesiveneg
due to increased divisions betwe
those who gain and those who Id
from payments.

er
set
er

Institutional arrangements
Community structures are well organised throligh An intermediary or community base

limited initiatives but are site specific and invol
large numbers of people.

A number of stakeholders are prominent in the &
and may support the development of services,

include: the KwaZulu Natal Nature Conservati
Service, the KwaZulu Natal Conservation Board,
Big Five Municipality and the communities. It

important that the appropriate intermediary

established to support a payment mechanism w

Institutional arrangements
ve organisation, or forum needs to
established to assist with facilitati
irea payments and monitoring progress.
hey
on
the
s
is
thin

this area.

g
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Table 2.41 continued

Opportunities
Economic potential for payments Economic potential for payments
¢ The maintenance of water supply may lead to|the Buyers may not regard payments for
preservation of the recreational fishing grounds and catchment protection services s
the bird sanctuary, thereby increasing the potential something they should be paying for

for tourism activities and local livelihoods. but rather services the governmegnt
should provide.
Value/price of identified service Value/price of identified service

« With the classification of the area as a Ramsar Sitesi The value or price of the identifigd
became evident that the calculated value | of catchment protection services is rnot
ecotourism outweighed the value of the mining known.
option indicating the potential for payments to |be
made based on affordability.

Transaction costs Transaction costs
* None ¢ Poor information will lead to highdr
transaction costs for payments in this
area, however there is a good scientjfic
foundation that removing aliens leafls
to improved water flow.
e« The level of urbanisation high arjd
unemployment high therefore level pf
security risk is high but has not ypt
been realised.

2.5.10 Conclusions and recommendations

The St Lucia area raised a number of concerns ifotiqg in phase 3. Although it is a
potentially good site in terms of its classificatias a World Heritage Site, the site was not
selected because of a lack of information arourditgl in identifying a provider / or the
required catchment protection services. It washirrtecognised that the bulk of water use in
the catchment was by the commercial agriculturéoseélrough irrigation, and that the needs
for the catchment related more towards efficiencyriigation. Compensation in this regard
would then potentially be made by the tourism se@tecreational users and conservationists
would want to see the estuary preserved) to farfioershanging their irrigation practices and
thereby improving water flow. In so doing the libelods improvement component of the
project would not be adequately addressed.
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2.6 SITE SIX: LEVUVHU AND LETABA: LUVUHU SUB-AREA

2.6.1 Introduction

The Levuvhu and Letaba catchment area covers sé6if&@®12 krin the north eastern part
of South Africa. The landscape is characterisechinély degraded land and residential areas
with some forestry plantations upstream. Downstrélaencatchment comprises the Kruger
National Park conservation area. Mean annual ea#ipa is 1600 mm and mean annual
runoff is about 520 mm. Figure 2.15 shows the nramers and the land cover of the
catchment.

The Luvuvhu/Mutale sub-area comprises the catcheneftthe Luvuvhu River and the
Mutale River. Nearly 45 percent of the total suefacanoff from the Luvuvhu and Letaba
water management area flows down the Luvuvhu/Mwgakearea, whilst a further 45 percent
is contributed by the Klein and Groot Letaba riveffie area has a single lake (Lake
Fundudzi) and there are no large wetlands in tha.ar
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Figure 2.15: Map showing the different land uses ithe the Levuvhu catchment
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2.6.2 Hydrological review

The hydrological landscape of the Luvuvhu and Latdfater Management Area comprised
four hydrological components, namely: water qugntitvater quality, groundwater and
aguatic ecosystem services. The implications osdhfour components on the potential
development of payments for watershed protectiovices are discussed below.

2.6.2.1 Water quantity

The Luvuvhu/Mutale sub-area has a mean naturalffwic520 million nf/year (DWAF,
2004a). Irrigation is the largest water use seictdhis sub-area and it accounts for 73 million
m/year (DWAF, 2004g). It must be noted that, togethith the Mutale sub-area, the total
water requirement for the Luvuvhu/Mutale sub-aresants to 97 million riyear (Table
2.42). Key issues in the Luvuvhu sub-area inclutiespresence of alien vegetation, over-
utilisation of the available resource to cater &ir water requirements, and afforestation.
Alien vegetation is a particular problem in the eppeaches of the Luvuvhu sub-area and
together with afforestation, reduce the availabieldyin this sub-area (DWAF, 2004Q).
Afforestation, in particular, is located upstreafrboth the Vondo and Albasini dams, and it
has a significant impact on the available yieldhétissues include the potential for power
generation in the north and mining developmentschvhave not been specifically provided
for in the projected future demand for water; amdueing the availability of water of
appropriate quality with respect to the Kruger Naéil Park (DWAF, 2004g).

Table 2.42: Water requirements for the year 2005 (itlion m*/year)

Sector/sub- Irrigation  Urban Rural Mining Power  Afforestation Total local
area and Bulk  generation requirements
Industrial
Luvuvhu 73 4 8 0 0 6 91
Total for 255 10 31 1 0 43 340
WMA

Source: DWAF 2004g

This excludes water transfers out of the Water Mansnt Area to the Limpopo and
Olifants Water Management Areas, which amount t& 3Sillion m/year for the
Luvuvhu/Letaba WMA, and 98 million ffyear for the Luvuvhu sub-area.

2.6.2.2 Water quality

The ISP report indicates that the quality of watethe Luvuvhu sub-area is of adequate
quality for human consumption, though increasedienils from washing and bathing in
rivers stimulate algal growth (DWAF, 2004g). Theaiian zone has been damaged by the
removal of vegetation for firewood and overgrazirthis makes surface water more
vulnerable to pollution from surrounding areasatidition, there are inadequate facilities to
dispose of solid waste, and this adds to the piatethegradation of surface water in the sub-
area.

2.6.2.3 Groundwater

Groundwater is said to ‘constitute the only depételaource of water in the Luvuvhu/Letaba
WMA'’ and the resource is estimated to yield abo@tniillion m¥year (DWAF, 2004g).
Large scale utilisation of the groundwater resowmaurs mostly downstream of the Albasini
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Dam for irrigation, since this dam does not yieldfisient volumes of water to meet all the
requirements of irrigators in the Levubu Governméfater Scheme in particular. In addition
to groundwater use as a supplement to the wateiresgents downstream of the Albasini
Dam, irrigators use small farm dams a sources @émfar irrigation purposes. Large-scale
utilisation of groundwater also occurs in the wviginof Thohoyandou for domestic rural
supply. Other groundwater uses in the Luvuvhu geb-anclude: stock watering, game
farming, and domestic rural supply. Groundwater usethe Luvuvhu sub-area is not
monitored and there is no certainty with regardthe impact of over-utilisation of

groundwater on surface water resources. Furtherntioeee is insufficient knowledge on the
long-term sustainable yield from groundwater (DWARB04g).

2.6.2.4 Aquatic ecosystems

The conditions of the bed of the rivers in the Luivu and Letaba vary between modified to
heavily modified. The flow of the rivers and rigamibank conditions vary between severely
modified to slightly modified. Most instream bidtathis WMA is indigenous. With regard to
aguatic ecosystem, watershed services would incheleehabilitation of riparian vegetation
and proper management of land use, especiallyamtbst heavily affected areas (DWAF,
2000).

2.6.2.5 Watershed services

Possible opportunities for development in the Lunwuvsub-area would depend on
reallocation of water from the agricultural sector other water use sectors and, where
possible, changing from commercial forestry to otigpes of agriculture so as to make water
available for other uses. Furthermore, equitabtecation of the available water resource has
some potential to encourage the development ofute economy to contribute to poverty
alleviation. Since groundwater has been identiisdhe only dependable source of water for
many users (DWAF, 2004g), proper groundwater mamagé could be a potential water
service.

The concerns around the development of paymentvédershed protection services in this
catchment relate specifically to domestic water aledn Water management issues in this
sub-area relate to the provision of sanitation waader for drinking, cooking, bathing, and

small-scale productive uses such as subsistenizeibugre.

2.6.2.6 Land tenure and ownership

One of the critical components for the developmehtmarket-based mechanisms for
catchment protection services is clearly definampprty rights. This includes property rights
associated with land and land-based activities itmgtact on the water resources in the
catchment.

The Luvhuvhu Catchment can be divided into fourmeaieas based on land tenure and type
of land use practice (Hope et al, 2003). Thesesamemlarge scale commercial farming in the
upper catchment (irrigated crops, dryland cropsl eangeland cattle production), forestry
(mostly state-owned plantations in the upper cataitin conservation areas (including the
Kruger National Park in the lower reaches of tiveni and the so-called communal areas (in
the middle and lower reaches of the catchment) é-al, 2003).
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The upper reaches of the catchment fall underuhsdiction of the Makhado Municipality.
Ownership of land in this area is fairly straightfard. Commercial farms — which form 13
percent of the catchment - are privately owned evtiie majority of plantations (4 percent of
the catchment area) are state-owned (DWAF and SA@@h the exception of a few small
plantations. Forestry, although not the largestl lager in the catchment, is the main water
user. The location of the forestry sector in thearpreaches of the catchment results in
decreased water availability for users downstre&mlantations, mostly the residents of the
communal areas and the conservation sector. Latiluteon claims on commercial farms in
the upper catchment might, if settled, impact ugua tenure regime in this section of the
catchment.

The northern section of the Kruger National Parkri® the lower reaches of the catchment
whereafter the Luvhuvhu drains into the Limpopo eRivSystem in Mozambique.
Conservation areas in the Luvhuvhu Catchment armlynatate-owned and comprise 30
percent of the catchment.

The former Venda homeland area of the catchmelst @iamder the Thulamela Municipality.
Land use systems and tenure regimes in these amedgscribed as “complex” by Hope et al
(2004). The area is generally divided into rurdlages where households have kitchen-
gardens (Hope et al 2003). Some residents havesatzeryland fields and in a few locations
there is access to irrigated fields on governmawelbped irrigation schemes (Hope et al
2003). The woodland surrounding these areas is aoraln administered by the tribal
authority and available to all villagers for cattigazing and the collection of woodland
products (Hope et al, 2003).

Thohoyandou is the main urban centre of the catohraed the base of the Thulamela
Municipality. Land in the town is, in most instasceeither privately- or state-owned. A
number of educational- and training institutions Bound in Thohoyandou, most notably the
University of Venda. Various businesses, such astal and a filling station, hold land in

town. Formal neighbourhoods with private ownersifitand are also found in Thohoyandou
— mainly in area in the vicinity of the Universiby Venda.

2.6.2.7 Institutional structures and land ownership in Venda

Land ownership and land use in the communal arealsexd from tribal customary authority
(Hope et al 2003). Land ownership and land usecangested issues in this area, influenced
by the complex history of the area and the Vendaplge Any development initiative in the
area will have to take cognisance of this fact. fitséory and culture of the Venda people, the
effects of colonial and apartheid rule on tradigibauthority systems in this area, as well as
democratisation in post-1994 South Africa have ltedun confusion regarding the roles and
responsibilities of various institutions in allocgt and demarcating land. Although the
communal areas of the catchment is said to falleuniie jurisdiction of the Thulamela
Municipality, tribal authorities are still in powén most of these areas. In the tribal areas,
chiefs and headmen are responsible for the altwtaif land to individuals as well as the
demarcation of land. Individuals are given pernoigsio occupy or cultivate a piece of land
but the tribal authority retains the power to takeay the land if he deems it necessary.
Therefore, individuals do not own land. In somestfihdms, a small fee is paid by individuals
to be allocated land (approximately R50). Howewerareas under the jurisdiction of the
municipality (such as Thohoyandou), individuals gamrchase land and obtain private
ownership.

Tenure regimes and governance structures in thencora areas of the catchment can only
be understood in terms of the historical contexthaf Venda people. Venda history is a
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complex matter and “the subject of unending dismuteng different parties and dynastic
groups that inhabit the territory” (Fokwang 2003he disagreements amongst the Venda
people in terms of their history and the authority the various chiefdoms might be
disheartening to an outsider attempting to undedsthe intricacies of tribal rule in this area.
From an outside perspective, the Venda are a distinitural group speaking the Tshivenda
language. But the Venda do not regard themselvescadturally homogenous or politically
united nation (Loubser, 1990). For most of thestdny, except for the time of the rule of
Chief Thohoyandou, Venda consisted of several ammus chiefdoms (Fokwong, 2003).
Colonialism served to exacerbate this situationlofial and apartheid rulers exploited
traditional systems to achieve their own aims sithiere effects on these systems, powers of
tribal authorities and the relationship amongst Yenda people and their rulers. In the
Apartheid years of South African history, the Batuthorities Act (Act No. 68 of 1951)
provided for the creation of ‘tribal’, regional anetritorial authorities. In the former Venda
homeland, 25 tribal authorities, three regionahatities and one territorial authority were
established. Fokwang (2003) notes that the denfifeecApartheid state and the abolition of
the homeland government led to the re-asserticheofiutonomy of individual chiefdoms in
the Venda region. Renewed emphasis was placed @rinttependence of each Venda
chiefdom.

The chiefdoms of the Venda are part of the fabfithe Venda people and even today, there
is continuous rivalry among the Venda chiefs. Astiomed earlier, post-1994 South Africa
has seen the re-emergence of independent Vendiamie and chiefdom politics but, as
Fokwang (2003) emphasises, contexts have chandesl.r@asons for these changes can
mainly be attributed to colonialism and Aparthead,well as the introduction of democratic
rule in post-Apartheid South Africa.

Today, Venda is still made up of 25 tribal authiest each constituting a separate chiefdom.
Rivalry exists between some of the chiefdoms, sashthe Mphephu and Tshivashe
chiefdoms. The main source of rivalry here is teecpption of the Tshivase that the Mpephu
was accommodating to colonisers. Strained reldtipssbetween these chiefdoms remain
today.

Relationships between tribal authorities and thedéepeople also deteriorated due to the re-
organisation of tribal systems during the Apartheegime. Fakwong (2003) states that
Mphephu influenced the appointment of headmen timoVenda government who supported
him and his party and, therefore, “a significantminer of headmen in Tshivhase and other
chiefdoms owed their position to the Apartheid egsiand to Patrick Mphephu in particular”
(Fokwang 2003). These traditional rulers exploitieeir positions by demanding irrelevant
taxes and tributes, and free labour of peopleeir tthiefdom and utilized tax money for their
own benefit. They were also responsible for thd-oot of Apartheid policies, such as
granting permits to migrant workers to go to thiy.cResentment towards chiefs grew and
reached a climax during unrest in the late 198@svéver, resentment in the chiefdoms was
quelled to a large extent by a new awareness detiiemacy of chiefs in a modern era with
the formation of the Congress of Traditional Leadef South Africa (CONTRALESA) in
1987 (Fokwang 2003) and its relationship with ti¢CAafter 1990.

In contrast with many other former homelands, trdmuncils in Venda continued to function
after 1994 as they did before then. Of the tribalincils in Venda, 14 of the 25 were
integrated into the Thulamela Municipality basedl'mohoyandou — of which the municipal
area covers most of the Luvhuvhu Catchment. Théviiake chiefdom was one of the tribal
councils integrated into the Thulamela Municipalifowever, the Tshivhase Tribal Council
— now known as the ‘Tshivhase Territorial Couneilstill plays a major role in rural local
government but often in conflict with the municialthorities (Fokwang 2003). The mere
size of this chiefdom — consisting of 74 villagesl aherefore 74 headmen — already makes
for a powerful presence in the catchment.
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2.6.2.8 The power of tribal authorities in post-1994 Venda

Fokwang (2003) notes that the powers of tribal adities have been curtailed significantly
by the Municipal Structures Act of 1993 and otherant legislation. Tensions between tribal
authorities and new local municipalities are a oratide occurrence — mainly due to
overlapping roles in terms of issues such as ldiodadion (King, 2004; Fokwang, 2003).
Many of the roles fulfilled by tribal authorities the homelands of pre-1994 South Africa
have now been assigned to municipalities. A coofusif institutional roles exists on the
local level. King (2004) notes that “the institut®of land ownership and allocation that were
created during the colonial and Apartheid periodsirtt land tenure reform in the post-
Apartheid era, as tribal authorities continue teregontrol over land and other environmental
resources necessary for livelihood productionis i such an environment that the people of
the Luvhuvhu catchment attempt to eke out a lifiogn the land. In many instances it is not
clear which governance institution is responsiladievihich function. King (2004) notes that
land reform activists and researchers assert ltlearibal authorities are the chief impediment
to the transfer of land to disenfranchised popoiteti Furthermore, this confusion is
“contributing to misunderstandings as to the initths of resource access in rural South
Africa, patterns of livelihood production, and gavence systems in the former Apartheid
homelands” (King, 2004). King (2004) refers to tMatsamo Tribal Authority in the former
KaNgwane homeland as an example. This tribal ailyhoontinues to exert control over the
allocation of land and access to various environtaieresources and therefore remains an
important institution shaping rural developmenttia former homeland (King, 2004).

In Venda, post-1994 reorganization of institutioséiuctures left many disillusioned with
newly appointed authorities, such as municipal cdsinand gave tribal authorities the chance
to re-establish their position as leaders of thepfge The re-organization of institutional
structures also left many tribal authorities feglithreatened about their power and area of
jurisdiction. Even today, some tribal authoritiessist that newly formed municipalities
encroached on their land.

A Transitional Local Council (TLC) and Municipal Bercation Board were established in
Venda after the local council election of 1995. iDgrthis time, tribal authorities such as
Chief Tshivashe, re-established their relevancengstothe people through strong leadership
in terms of issues such as land allocation ancjaldinatters. When the TLCs did not deliver
on the expectation of the people regarding seryishsre some people even paid for services
upfront that they did not receive, the people ohd became disillusioned with the TLCs
and accused them of corruption. TLCs also charged to demarcate land for the rural
people. The Tshivashe Territorial Council (TTC)stablished by Chief Tshivashe - reduced
fees that subjects had to pay in order to be abackand (in comparison with fees charged by
the municipal council, and other chiefdoms), demtwo of land was done for free (as
opposed to a heavy sum charged by the municipataipand certain fees that were paid
during the homeland era were scrapped (fees tcegdittewood, to grow crops on small
portions of land, etc) (Fokwang 2003). Chief Tsbhv even granted women the same rights
to land as men, a practice unheard of before thekwang 2003). Chief Tshivashe is also a
founding member of the Tshivashe Development Twisth aims to lobby funds and initiate
development projects in the chiefdom and other \detedritories such as the construction of
schools and the provision of small-scale employnoppbrtunities.

As illustrated above, land tenure and ownershiphi& former homelands of South Africa
(such as Venda) makes for a very complex situasbaped by years of political change. Any
initiative in the communal areas of the LuvhuvhudBenent will be impacted upon by the
complexity of land tenure and ownership arrangemémtthe catchment and the confusion
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around the roles and responsibilities of the variauthority structures (tribal authorities and
the municipality) there.

2.6.2.9 Opportunities for developing payments for catchment protection services
considering land ownership and tenure

Land ownership in the Luvhuvhu catchment is eifrévate, communal (under the authority
of tribal leaders) or public. The communal are&slacated upstream from conservation areas
(the Kruger National Park). Watershed services idex by residents in communal areas
(such as soil rehabilitation) will therefore be migito the benefit of the Kruger National Park
in terms of increased water quality. A potentiatoadn terms of trading services is the
Department of Water Affairs and Forestry (DWAF)twstate-owned plantations in the upper
reaches of the catchment being the main water nsé¢ne area. In the establishment of
payments for catchment protection services, actmsld include conservation authorities
(South African National Parks), government (DWAFRIghe Department of Land Affairs),
municipalities (Thulamela Municipality) as well &g relevant tribal authority (depending on
the community). The involvement of commercial farsngpossibly through the local
Farmer’s Union) should also be considered. DWA&Illisady involved in poverty alleviation
and environmental management in the catchment ghrots Working for Water (WfW)
Programme. Cognisance will have to be taken of pastreiggles between the municipality
and tribal authorities, as well as between differteibal authorities. Negotiations with the
residents of the catchment will have to be effetkedugh the correct channels (whether the
municipality or the tribal authority).

2.6.3 Identification of poor and marginalized groups

The poor and marginalized groups in the Luvhuvhighoaent are found in the areas of the
former Venda homeland, mainly in the Thulamela Mipality and areas under tribal
authority. Thohoyandou and surrounding areas fadlen this municipality which forms part
of the Vhembe District Municipality. The Thulamelunicipality mainly consists of
scattered rural villages, with the exception of ilandou. The population in this municipal
area consists mainly of black people (99.6 percepgaking mostly the predominant
languages in this area: Tshivenda (66 percent efpibpulation of the municipality) and
Xitsonga (33 percent of the population of the mijaikity) (Statistics South Africa 2001).

Unemployment is a main contributor to poverty ie #rea. The need for employment is
reflected in a finding by Fokwang (2003) that peopl the area would prefer employment
rather than access to services: “Rural dwellerddcowot understand why the municipal
authorities insisted on treating them in the sarag @as urban-based residents. According to
them, villages are not suburbs, ‘locations’ or tships where the municipality is obliged to
deliver services. What they needed, informantsiadi were jobs, not services”.

Of the population of Thulamela Municipality, 54 pent falls between the ages of 14 and 65
(Statistics South Africa, 2001). The potentiallyoeemically active population of the area,
therefore, makes up the majority of the populatldowever, of this group, only 44 percent is
reported to be economically active (Statistics Bafrica, 2001), i.e. in the labour force. Of
the total labour force, only 40 percent is employ&terefore, only 18 percent of the
potentially economically active population is emyd. The subsistence nature of livelihood
strategies in Venda and an active informal econoray contribute to the inactivity of people
in the formal labour market. From a macroecononeispective, people in this region might
be considered poor. However, the people themsehight have an entirely different
perspective of their livelihood status.
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Related to unemployment figures, income levelshim Thulamela Municipal Area are very

low. The majority of households in the study areaeive less than R1,600 per month
(R19,200 per year) (Statistics South Africa 200Qj.this group, the largest majority (27

percent of the total number of households) surviredess than R400 per month (Statistics
South Africa 2001). Initiatives in the area to boowome levels include the Tshivashe
Development Trust, of which Chief Tshivashe is anfding member (Fokwang 2003). The
Trust owns a plantation and has acquired some faidmese a number of unemployed people
are employed.

Service delivery in the municipal area is poor. Tibelated nature of many of the rural
villages makes infrastructure development expenaia challenging. In terms of sanitation
provision, 51 percent of households have accesslipa pit latrine (Statistics South Africa
2001) which does not meet the DWAF requirementstoiast a Ventilated Improved Pit
Latrine (VIP latrine). Thirty-one percent of houséls have no sanitation facilities at all. The
residents of the Thulamela municipality live eitiveformal or traditional housing (mainly in

the rural areas). Informal housing and informatleetents are uncommon.

The residents of the communal areas are subsistanoers and households have kitchen-
gardens for food production (Hope et al, 2003). Mangage in other farming activities as
well, such as dryland agriculture and livestockrfieng, while woodland products are also
collected for various purposes. Many residenthe$é¢ communal areas might not necessarily
perceive themselves as being very poor. Hope €Qf13) argues that poverty diagnosis in
South Africa is built upon national survey datattban be analysed statistically but that this
method often does not provide a very accurateatdle of the reality of rural livelihoods in
South Africa. For example, research conducted byeHet al (2003) in a rural community in
the Luvhuvhu catchment revealed that the womenepexd 33 percent of the community as
not being wealthy, poor or very poor but ratherei@age”. The group considered to be
“average” has private electricity, a few livestookyn subsistence crop fields, were employed
but lost their jobs and were now involved in petading (i.e. informal sector activities), were
food secure and had healthy children whom theyccadfiord to send to school. From an
urban perspective, this description might fit asper considered to be poor but in this
community, females perceived such a person as ‘lmiddss”.

2.6.4 Land use

The main land use types identified in the Luvuvlatichment are agriculture and forestry,
rural settlements and the nature reserves. As \igtecarce, there is much competition for
this resource among land use types (DWAF, 2003#)I€T2.43 presents the area under each
land use in the Luvuvhu Catchment.

Table 2.43: Area under specific land use in the Luwhu catchment

Land use Area (km2) INCERCD)
Agriculture 21
Irrigation 123.8 20.5
Dry land 1217
Afforestation 168.6 2.8
Domestic 0.4
Urban 23.3 1.1
Rural 64.3
Other (including nature reserves, mining and industry) 4344 1 73.

Source: DWAF (2003e)
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2.6.4.1 Agriculture

Along the lower reaches of the catchment, subsisteagriculture and grazing is the
predominant land use, comprising approximately Z0cent of the agricultural land.
Subsistence farmland is a mix of household plasraunity gardens and livestock farming.

There are two commercial farmers’ associationshi@ tatchment i.e. the Levuvhu and
Makhado Farmers’ Associations. Twenty-three peradrithe area is cultivated agricultural
land (of which 2.1 percent is irrigated). The mawmmmercial grown crops are bananas,
macadamia nuts, avocadoes, guavas, mangoes,aritiugchis (Visser, 2003). Agriculture is
the largest water user in the catchment (DWAF, 2D@®d farmers are responsible for the
maintenance of the furrows from the water schenhe. flirrows are currently degraded, thus
there has been a shift towards using private béeshostead. The table below shows the area
planted per crop and each crop’s water use wheidahle (Visser, 2003).

Table 2.44: Area and water use for crops grown witim the Levuvhu Farmer's
Association

Crop Area (ha) Water use (nf/ha/week)

Bananas 1200 40000
Macadamia nuts, avocado 10000 -15000
Guavas 350
Mangoes 246 10000-15000
Citrus

Naartjies 60

"Nawels" 100

Valencias 190
Litchis 65 (2-3 ha per farmer)
Sweet potatoes 100
Potatoes 100
Cabbage and tomato 50
Ginger 15

Source: Visser (2003).

Poor agricultural practices by subsistence farnmenge led to accelerated bank and donga
erosion, especially where agricultural activitiéstutb and remove parts of the riparian zone.
The application of herbicides and insecticidesdaggative impact on water quality (State of
the Rivers, 2001b). It was estimated that 4,414ecand horses and 6,632 small livestock
were grazing on communal land in the Luvuvhu cathiniDWAF, 2003e).

2.6.4.2 Forestry

Commercial forestry estates and indigenous fofesis 2.8 percent of the catchment area. In
the Mutale River catchment, a relatively small wectof about 2,120 ha of exotic

afforestation has been established as part of la¢éeTVondo plantation. The main afforested
areas within the Luvuvhu catchment occur in the t@ansberg Mountain Range, while
indigenous forests occur in steep inaccessiblenegviand mountainous areas (DWAF,
2003e). Forestry led to increased sediment loadssail erosion, as well as streamflow
reduction. The forestry sector consists of largevipusly government owned plantations
(Safcol and DWAF managed) and a few small privéetations.
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2.6.4.3 Mining

Two mines existed in the Luvuvhu catchment in 19&8nely the Tshikondeni coal mine and
Geocapro Magnesite (formerly known as Venmag mi@gocapro Magnesite has since
ceased to operate and is being rehabilitated. eTéer also many other inactive mines in this
catchment.

The Tshikondeni coal mine is an underground coatemdwned by Kumba Resources

Limited, formerly Iscor Mining. The mine is parfialsituated within a protected area and is
authorised to use 22,027 ha of land, of which 4)&1i6 disturbed. The mine has a long-term
supply contract with Iscor Works. It produces 380,@onnes of hard coking coal per annum,
which it sells to Iscor at cost price plus a 3 petcmanagement fee (Kumba Resources,
2003).

According to DWAF (2003b), the water use of miniadairly low. Kumba has indicated that
there is a risk within its disposal of processedewfrom the mine. One of its environmental
impacts is the exposure of pyrite to air and wdtetng mining operations creating sulphuric
acid, which leaches into the aquatic systems. TE@ishing may continue to have ecological
health impacts long after the mining has stoppedcofding to Zhuwakinyu (2003),
Tshikondeni has a life span of approximately 13¥yea

2.6.4.4 Industry

The Luvuvhu catchment has three warehouses forepsotg and packing macadamia nuts.
These warehouses are the Greenfarms warehouse] Ragadamia and Zetmac. The

warehouses process about 6,500 tonnes of nutsnpema In addition, there are two citrus

packing warehouses situated in the catchment (/i26€3).

2.6.4.5 Ecotourism

Thirty percent of the catchment is comprised oftgeted nature or game reserves (Hope et
al., 2003). These protected areas include the KmNgdonal Park, Roodewal Nature Reserve,
Brackenridge Zanguebarica Reserve, Mphaphuli Cyregkrve, Makuya Reserve, Ratombo
Nature Reserve, Mathivha and Matondoni.

2.6.4.6 Rural settlements

Rural communities are engaged in subsistence acoimi@ generating activities such as
fishing, brick manufacturing, collecting firewooddiwashing clothes. These activities often
have negative impacts on the environment due tohtge dependence on environmental
resources for survival, the lack of infrastructarel planning for sustainable utilisation. Some
of these impacts are sediment inflow from poorlgnpled settlements, removal of clay from
the riverbank for the manufacturing of bricks ahd tlestruction of riparian vegetation and
overstocking of livestock (State of the Rivers, 200

2.6.4.7 Other issues

According to State of the Rivers Report (2001ayyrsdls, numerous road bridges crossing
the river and flood prevention structures causé higbidity. Highly turbid waters are murky,
stain clothes, block irrigation sprays and pipesiam aquatic organisms. Turbidity reduces
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the activity of plants and animals in the food chef the riverine ecosystem. High turbidity
can also reduce the effectiveness of water tredtplants in removing potentially harmful
micro-organisms.

Rainfall is unevenly distributed in the catchment ahe presence of commercial forestry
reduces the availability of water for domestic aather productive uses. Combined
abstractions from the various land uses utilizeoalfthe low flows in the river, particularly
during the critically dry period of August to Noveer (Moshe and McClintock, 2001; King,
2003).

2.6.4.8 Conclusion

The main impacts on water resources due to langbras®ices in the Luvuvhu catchment are
lack of water availability in dry seasons, increhsediment loads and leaching from mines.
The lack of water resources is primarily due to sparse rainfall but is aggravated by the
high demand for water in the catchment for humaedseand agricultural activities. The

leaching of sulphuric acid into water resourcesnfrmines has a negative effect on water
quality and potentially human and ecological weliry.

2.6.5 Economic review

The economy of the Luvuvhu catchment is based disistence farming and informal
trading, coal mining, commercial agriculture, fdrgs and ecotourism. Economic
opportunities within the catchment appear to hagenbdeclining, while the low economic
base has led to a high degree of poverty and urgmmgnt with a high dependence on
remittances and subsistence activities (DWAF, 203e

2.6.5.1 Gross Geographic Product

The Luvuvhu/Letaba Water Management Area contrblgss than 1 percent to national
GDP. The gross geographic product (GGP) for theukbu/Letaba catchment has declined at
an approximate average annual rate of more thaer@ept over the 1988 -1997 period
(DWAF, 2003e). The Luvuvhu catchment is containdthiw the Mutale, Thulamela and
Makhado municipalities in the Vhembe District Mupality as well as the CBDMA4
municipality (Kruger National Park). The IDPs oktWhembe municipalities were consulted
in terms of the contributions of the economic sextm the GGP of the catchment. The
Thulamela and Makhado municipalities had sufficigatia and thus only these two IDPs were
considered as part of the GGP review.

Within the Thulamela Municipality (2002), the GGfas R2,975 million in 2000. The
community and social services sector contributediost to GGP (62.1 percent) followed by
the trade (10.2 percent), the manufacturing (6.®tque) and the financial (5.8 percent)
sectors. According to the Makhado Municipality (2p0the largest contributors to GGP in
1997 were the government (30.7 percent), tradées (@&rcent), agriculture (16.4 percent) and
manufacturing (7.8 percent) sectors. However, ttakiddo Municipality is relatively large
and the portion that lies within the catchment duatsconsist of the main economic actors.

Agricultural products such as litchis, avocadoed aracadamia nuts are produced for the
export market. Fruit production earns between R42R5,000 per tonne depending on the
type of fruit, purpose it is sold for and the gtyabf fruit (Visser, 2003).
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2.6.5.2 Employment

The level of employment in the Luvuvhu catchmentswestimated from the following

municipalities that falls within the catchment: Mlg, Thulamela and Makhado. The
unemployment rate in this catchment is estimatexpptoximately 55 percent in 2001. Figure
2.16 below shows the contribution that each econ@®ctor has made to employment within
the three municipalities in 2001. The major empiey& the Luvuvhu catchment are
government (32 percent), private households (1kegmty and agriculture (10 percent)
(Statistics SA, 2003).

The Levubu Farmer's Association has approximate@@@ labourers employed earning the
minimum wage of R650 per month. Subsistence and-seele farming plays a major role in
the economies of the Luvuvhu catchment due to tigh Hevels of poverty and
unemployment. There has been an increase in tlseage of small-scale farms, irrigated
informal gardens and traditional cattle farminggbices (State of the Rivers, 2001a).
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Figure 2.16: The contribution to employment by ecoomic sectors in the Luvuvhu
catchment during 2001.
(Source: Statistics SA, 2003)

2.6.5.3 Resource use

This large proportion of unemployed and low incorheuseholds has led to high
dependencies on the available natural resourcesuoiival leading to degradation and
overexploitation of natural resources as mentidneSection 2.6.6.6. In addition, the lack of
reliable and adequately accessible water limitsathikty of local people to engage in income-
generating and expenditure-saving activities sushbr@wing beer, making bricks, baking
bread, kitchen garden farming, irrigated farminighihg, livestock rearing, and dryland
farming (King, 2003). Table 2.45 shows the DWAF{36) estimated water requirements for
all major users in the Luvuvhu catchment.
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Table 2.45: Water requirements by sector in the Lumvhu catchment

Economic activities Water requirements Water requirements (%)
(million m3)

Agriculture 103.30

Irrigation 32.1
Domestic

Urban 1.80 0.6

Rural 7.52 2.3
Bulk users (Tshikondeni mine) 1.00 0.3
Afforestation 17.60 5.5
Alien vegetation 25.10 7.8
Ecological reserve 165.10 51.4

Source: DWAF (2003e)

Water requirements for maintaining the ecologigatem is by far the largest (51.4 percent)
and this corresponds to the fact that approxima&6lypercent of the land in the catchment is
comprised of protected areas (Hope et al.,, 200Be 3econd largest water user is the
agricultural sector (32.1 percent) followed by mliegetation (7.8 percent). Due to the high
requirement of water, it can be deduced that theefeble quality of water for the
functioning of the ecosystem is important in thieloment.

2.6.5.4 Implications of land use practices and economic power imbalances on
payments for watershed services

The major land uses in the catchment are drylamdwdre, commercial forestry, irrigated
agriculture and other land uses (which include rateserves, mining and industry). Forestry
plantations tend to be situated upstream whilecalitire is spread across the catchment.

The major employer within the catchment is commuimibhd social services (government)
followed by retail, private household and agricrdtusectors, respectively. Value-addition
industries such as the processing and packingtsfand fruit and the Tshikondeni coalmine
are also sources of income and employment in th@mg(Kumba Resources, 2003; Visser,
2003). Generally, the people living within the ¢atent are poor with high levels of
unemployment.

The highest demand for water is for the ecolodigattioning of the catchment, commercial
irrigated agriculture, alien vegetation and comnarorestry. The ecological reserve is used
as a proxy for water required for the ecologicahctioning of the catchment. Rural
settlements contribute to the degradation of theemeesources through the destruction of
riparian vegetation and overgrazing (State of theiR, 2001a). Forestry has been identified
as leading to increased sediment loads and sdlogr@as well as reducing the water supply
through its stream flow reduction activities, whiggriculture has led to the increased
degradation of riverbanks and donga erosion. Bectarestry is classified as a stream flow
reduction activity, leading to less water availalite drier periods, it could pay the
communities downstream for the lack of water ag péra corporate social investment.
Payments for watershed services (such as sediraguttion) will be difficult to determine
due to the lack of information regarding the cdnittion of various users to the problem. The
lack of economic activity does not lend itself bhe tsupport of markets for watershed services,
as government is the major employer and contribiot@GP in the catchment.
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2.6.6 Identified catchment protection services in the Levhuvu/ Letaba
catchment

Based on the hydrological landscape outlined iniGe?.6.2 and the increasing demand for
water of an appropriate quality in the Luvuvhu dretaba Catchment, there appear to be
numerous opportunities for the identification oftatement protection services and the
development of payments for these services. Tdttan reviews the services identified in

this report are segmented into 3 core themes, maneslosystem goods and services
protection and maintenance; water quantity, aneémguality.

Table 2.46 lists the catchment protection servicestified in the Luvuvhu and Letaba
Catchment and describes the associated activitigsired to achieve the provision of this
service. The table also states whether or not tiseam opportunity for the development of
these services in the catchment. The final colimhable 2.45 provides a broad statement
related to whether it is or is not possible to depahese services in the Luvuvhu and Letaba
Catchment through payments based on the crites&ation 1.

Table 2.46: Identified catchment protection service for the Luvuvhu and Letaba
Catchment

Watershed service Commaodity/ Land use intervention Opportunities for
payments

Ecosystem goods andRestoration of wetlands in the catchment

services maintenance and

protection

Water quantity Alien invasive species removal in the uppées, but the Working fo
parts of the catchment and along the ripatiallater Programme deals
zone actively with this in the

catchment

Ground water resources management Yes

Water quality Reduced sediment in rivers Yes

2.6.7 Opportunities and risks for developing catchment protection services in
the Levuvhu/ Letaba catchment

The opportunities and risks for the developmenpafments in this catchment appear to be
very limited as the greatest need for change ihénprovision of water services and water
supply for basic needs. This particular catchnadst epitomises the environment where the
poor and marginalized groups are situated in thetaeaches of the catchment and are not
positioned to take advantage of improving and stipglwatershed services. Despite the fact
that extensive and innovative work has been comeduict this catchment through initiatives
such as the CAMP project that provide useful sugpgoinformation for conducting further
work, the opportunities for the developments ofrpagits for watershed services are limited.

Table 2.47 below, outlines the opportunities as#tgiassociated with developing catchment
protection services in the Levuvhu/ Letaba catchnbased on the hydrological landscape,
the land tenure and power imbalances and the Isagbatterns.
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Table 2.47: Opportunities and risks for catchment potection services in the
Levuvhu/Letaba catchment

Opportunities Risks

Hydrological assets Hydrological assets

¢ Need to have more alien invasive <« The national government is alreafly
vegetation removed from the riparian responsible for removing alien invasiye
zones and the upper watershed in order vegetation through the Working f¢r
to improve water supply. The removal pf Water Programme and there is litjle
alien invasive vegetation is ongoing ahd incentive for demanders of the service]to
follow up actions need to be taken pay for it.
providing the opportunity for long term ¢ There is a need for the provision of bakic
planning and payment systems. services in this catchment. The demdnd

e Water scarcity is a constraint fo by communities is focussed on thdse
development and there is a need for services before the provision pf
improved efficiency in water use. catchment protection services.

¢ Restore of wetlands will help to improve
water quality and supply.
¢ Reduced sediment in rivers by changing
land management practices of

communities.
Land tenure and power imbalances Land tenure and power imbalances
* Land tenure is well defined as communal + Land tenure for communities living ip
land, and, although the tribal chiefs hald the Levuvhu/Letaba catchmept
the power in terms of community predominantly communal. Tribal chiefs
structures, there seems to be | a are responsible for decisions on lanhd
willingness to participate in and support management in these communal arpas
initiatives such as the development |of hence the buy-in of these chiefs |is
catchment protection services. critical to any payment.
Land use Land use
* Where private property rights are + The opportunities for catchmept
established, the issues for catchmgnt protection services relate to wetlaphd
protection services relates to water rehabilitation, due to the insecufe
discharges and the quality therepf. property rights assigned to communities
Agriculture land management may be their potential to provide this service |is
improved but for industry and mining limited unless there is an intervention py
technology improvements are required DWAF that allows them to engage |n

‘best’ land management practices.

2.6.8 Opportunities and risks for using market-based mechanisms

Opportunities for the development of payments fatclkement protetcion services in the
Levuvhu and Letaba catchment are limited due tottiere of the spatial arrangements of the
rural communities in relation to buyers of the $mg demanded. The communities are
situated downstream from buyers. However, theresite work done in the area through the
CAMP project has provided a good source of baselaoenmunity relevant data.
Communities are also clearly identified and there already community participation
processes in place through the existing initiatives

Unfortunately, no clear catchment protection se&wibave been identified in the catchment
and the focus in terms of needs is on the supplyatér for basic needs and the provision of
sanitation facilities. Further improved accesswater provision for productive uses by

communities may in turn lead to increased erosiothe catchment due to intensive land
management practices.
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There may be a small opportunity for land managémpeactices to be addressed and thereby
provide watershed protection service activities donservation tourism for example the
Kruger National Park or the forestry sector upstrellowever these opportunities are limited
as the incomes generated are small in comparigosctile of the community sites.

2.6.9 Conclusions and recommendations

Based on the opportunities and issues identifieov@bthis catchment was not selected
through the workshop selection process as a pttfar payments for watershed services in
South Africa. It was however recognised that thisrean opportunity for non- resources
related services in the region, for example comtyypriovision of security for tourism. The
provision of services for basic needs such as veafgply and sanitation lie beyond the scope
of this research project and hence are recognisd s an opportunity for further
investigation but will not be pursued under thefailg phase of this project.
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2.7 IMPLICATIONS FOR DEVELOPING PAYMENTS FOR CATCHMENT
PROTECTION SERVICES IN TWO CATCHMENTS IN SOUTH AFRICA

This report has reviewed the hydrological landsc#pe land tenure and ownership systems,
identified the poor and marginalised groups, assegbe power imbalances, land use
practices and evaluates the economics of six caotamin South Africa. The primary
question asked was whether or not these issuedvindtler or support the development of
payments for catchment protection services in teagghments.

A dual process was undertaken in order to decidevoncatchments in which to implement
‘action-learning’ for phase 3 of the project. Thisluded: 1) consideration of the results of
the feasibility and 2) a consensus discussion &ytbject advisory group. The result of these
two processes was the selected of the Olifanthoant and the Sabie-Sand catchment for
piloting phase 3 of this project. The integrategults of this study are discussed in greater
detail in the summary section (section 1.3 and.1.Whplications for implementation are
addressed here with a specific focus on the imipdioa for the poor.

2.7.1 Security of tenure

The typical land tenure system for the poor is camah land rights. This forces collective
decision-making and requires community buy-in foe selection of land practices. For
communal groups to benefit from the ‘sale’ of cateimt protection services they need not
only to have security of tenure of the land thaivjtes these services but also must have
property rights over the land management intereantequired for the provision of services
on the communal land if they are to benefit from ifcome generated by sales of catchment
protection services. Where the poor provide themerices on someone else’s land for
example the Working for Water initiative that foegson the removal of alien invasive plants,
security of tenure is not a prerequisite to acogstie benefits of sales. A concern identified
by Landell-Mills (2002) is that payments have thwential to raise competition for control
over the land or activity that provides catchmerttgction services, leading in turn, to the
exclusion and marginalisation of certain households

2.7.2 Skills and education

The skills and education levels in South Africayacross the country and between rural and
urban areas. This review has focused on six cagntsywhere the poor are mostly rural poor,
apart from the Upper Vaal catchment focusing onktie River where the poor live in urban
areas. Literacy and language proficiency levels adfer. For payments for catchment
protection services to be successful and for ther pw benefit from these, they need to be
able to participate in and compete for ‘businesghis requires technical skills development
in the provision of catchment protection servicesanagerial skills development of
households providing the services, and businesis skévelopment for negotiating and
contracting (Landell-Mills, 2002). This requires naulti-media approach including the
development of materials that convey the conceptpagments for catchment protection
services such as posters and print media; plaifierent languages that can be used to
convey the message; on-site training; workshopssanmdnars.
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2.7.3 Market information

Access to information on the demand of serviceg mieeds of buyers, the land use
interventions required to provide the catchmentqmtion services demanded, the ‘price’ for
the service, the duration of contracts and the &ed to be set aside for services, is needed to
enable sellers of catchment protection serviceseigotiate as fair deal. In South Africa,
access to this information is potentially one o tlargest transaction costs for making
payments and could potentially lead to the faikfrpayments.

2.7.4 Market contacts and communication infrastructure

According to Landell-Mills (2002), payments for claiment protection services tend to be
segmented, and depend on directly negotiated tratles applies to South Africa as well.

As a result, access to a trusted intermediary thderstands how payments for catchment
protection services work is critical to the succedspayments. Access to knowledge

networks and buyers is also necessary for payntertie made. For the rural poor in South
Africa, market and network access needs to be wWirefupported, if they are to engage in

providing catchment protection services.

2.7.5 Contract design

The provision of catchment protection services sakee and the benefits to buyers are often
lagged. Contractual agreements need to take amgs of this and be flexible enough to
allow sellers to adapt to changing market and emwirental demands.

2.7.6 Financial resources

The development of payments has high transactietscoThis includes: training in skills

development, information gathering and dissemimataccess to markets, defined property
rights, and facilitated implementation. Poor ascesthe financial resources to provide this
information and support these processes will hinter development of payments for
catchment protection services in South Africa.

2.7.7 Potential ways forward for developing payments for catchment
protection services that improve livelihoods in South Africa

While there is a general recognition in South Adrtbat payments for catchment protection
services have the potential to support catchmentgement initiatives, much more needs to
be done and understood prior to the adoption afetimeechanisms as part of the ‘status quo’.
This includes:

1. Assign property rights: these rights need to befodly assigned and understood within
the context of both communal and private ownerdbipthe provision of catchment
protection services.

2. Strengthen capacity for market design: Awarenessitrg and capacity building of all
stakeholders (buyers, sellers, government, thaesiied and affected third party) are
critical to developing payments for catchment prtte services.

3. Market support centre: A central or decentraliseihtpof contact for information on:

a. Catchment visions and needs
b. Potential buyers and sellers
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c. Recent prices and transactions

d. Design and implementation

e. Research and science behind best-practice

f. Legal, institutional and governance regulations

4. Access to finance: Currently financing of theseiatives is driven by international

donors in South Africa. The banking sector and €ement will need to find new ways
of supporting the ‘start-up’ costs involved in maipayments if this approach to natural
resource management it to be adopted as a longerstdution in South Africa.

In conclusion, payments for catchment protectiowvises in South Africa are emerging as
potentially useful mechanisms to address wateruresosecurity. The National Water Act
(Act No. 36 of 1998) aims to ensure the provisiownl ananagement of the resource in an
equitable, efficient and sustainable manner and thcludes provision for the use of
economic instruments to achieve these goals. Hemvdtie demands and implications of
such a comprehensive water act are still being ckgzhand the focus on emergent economic
mechanisms may be regarded as potentially berlgfitiaot a little premature for South
Africa.
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3 OUTLINE OF THE PLANNING WORKSHOP

Pilot markets and/or market-based mechanisms ecteel watersheds in South Africa are
enabled and their impact on poverty monitored.

The core component of this project will focus ore thction-learning activities in the
catchments identified through the assessment paed complemented by the governance
review at both national and local levels. The wedctivities that constitute this component
of the project will be developed at a planning vabrép that will consider the findings of the
assessments of the potential sites, as well asintdings of the governance review. The
activities conducted under the action-learning tpilshould however reflect the underlying
objective of this project, namely: a critical exaation of the linkages between markets for
watershed services and livelihoods of the poor madginalized groups within the selected
watersheds. The activities that were identifiethmmworkshop for phase 3 implementation are
outlined below:

Table 3.1: Phase 3 ‘action learning’ activities

Activities

Stakeholder process

» Stakeholders are implementing conservation measures that supply environmental
services

» Stakeholders are well informed, enthusiastic and committed to the concept of trading
catchment protection services

» Cohesive clustering of buyers and sellers with a clearly defined commodity to be traded

» Sellers are fully aware of the benefits of engaging in PES

» An entreprenurial culture is encouraged

» Actors are clearly identified

» Buyers are clearly aware of the potential benefits

» Needs assessment conducted and skills training

« Community groups are actively involved

» CBO's exist to negotiate, receive and distribute benefits to stakeholders from watershed
services

» CSIR works in partnership with site based organisations who facilitate payments for
watershed services

Technical process

» There is an identified product or products and an agreed pricing mechanism

*  We understand the value of services

» Arreliable, repeatable baseline measurement of livelihoods exists

» Watershed services are clearly defined and understood

» The precise nature of the hydrological relationships are understood

» The legal opportunities for payments for watershed services are understood

» The links between the range of provisions in the ACT and PES are clearly understood
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Table 3.1 continued

Activities
Learning process

National learning group established

Communications plan developed

Website installed and maintained

Distribution list of project documents developed and maintained
Project documents distributed

Review, reflection and planning workshops held (action-learning)
Journal articles prepared, submitted and published

PES advocacy materials developed and distributed

Seminars for identified stakeholders held

Project flyer written and used

Filming of TVE / Hands on supported in south Africa

Project management

Project management structure established

Contracts with facilitating partners within sites negotiated and signed
Planning workshops held at site level

Contract reporting requirements completed

Steering committee meets, review progress and agrees on future activities
Project leader contributes to Global Project Advisory Team

Potential sources of co-funding identified

At least 2 co-funding applications developed and submitted
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5 APPENDIX 1

Mining operations in the Olifants Catchment

Sub-catchments

Name of Mine

Commodity(ies)

Status

Relative

Probable

Mined

Size

Impact

Wilge Marble Hall Limestone / Dolomite Operating Medium ovlL
Pienarsrivier Limestone / Dolomite Operating Small ery/low
Vergenoeg Fluorspar Operating Large Low

Medium
Nooitgedacht Clay minerals Operating Large Low
Cullinan Clay minerals Operating Large Low
Belfast Clay minerals Operating Small Very low
Rietfontein Clay minerals Operating Small Very low
Enkeldoring Gold Closed Small Very low

Riet and Little | Black Wattle Copper Operating Medium Low

Olifants Vaalbank Coal Operating Small Low - Mediu|
Rondebult Coal Operating Small Low

Medium
Elandsfontein Coal Operating Small Low
Medium
Landau Coal Operating Medium Medium
High
Arnot Coal Operating Medium Medium
High
Strathrae Coal Operating Small Low
Medium
Greenside Coal Operating Medium Medium
High
Middelburg Coal Operating Large High
Duvha Coal Operating Medium Medium
High
Douglas Coal Operating Medium Medium
High
Arnot Optimum Coal Operating Large High
Rooikraal Copper Closed Small Very low
Kruisrivier Copper Closed Small Very low
Kameeldoring Copper Closed Very smal Very low
Waterpan Coal Operating Small Low - Mediy
Bank Coal Operating Medium Medium
High
Kleinkoppie Coal Operating Medium Medium
High
Tweefontein Coal Operating Medium Medium
High
Phoenix Coal Operating Medium Medium
High
Goedehoop Coal Operating Medium Medium
High
Koornfontein Coal Operating Medium Medium
High
Sterling Dimension stone Operating Small Very low
Boschmans Coal Operating Medium Medium
High
Khutala Coal Operating Medium Medium
High
Kriel Coal Operating Small Low E
Medium
Leeuwfontein Coal Operating Small Low
medium
Stuart Coal Coal Operating Small Low
Medium
Delmas Silica Dimension stone Operating Small Very |
Leeuwpan Coal Operating Small Low
Medium
Tavistock Coal Operating Small Low
Medium
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Matla Coal Operating Medium Medium -
High
Middle Olifants Kopermyn Gold Closed Small Very low
Doornfontein Gold Closed Very small Very low
Mont Mare Gold Closed Very small Very low
Marsfontein Diamond - kimberlite Operating Small ryow
Hoegenoeg Andalusite Operating Medium Very low
Lebowa Kgomo Manganese Closed Small Very low
Pelongwe Chrome, Platinum Prospecting Small Very low
Wonderboom Platinum Prospecting Small Very low
Seogeng Quarry Clay minerals Operating Very small  ryWsw
Klipspringer Diamond - kimberlite Operating Small ely low
Inca Limestone / Dolomite Operating Small Very low
Calais Clay minerals Operating Medium Very low
Karkaw Limestone / Dolomite Operating Medium Veowl
Stavoren Zinc, Tin Closed Small Very low
Sekhukune Andalusite Prospecting Small Very low
Lebowa Platinum Chrome, Platinum Operating Large Medi -
High
Freddies Feldspar Operating Medium Low
Union Mica Pegmatite - Muscovite Operating Medium owL
Union Feldspar, Mica Operating Small Very low
Penge Asbestos Closed Medium Low
Havercroft Andalusite Operating Large Low
Annesley Andalusite Operating Medium Low
Atta Clay minerals Operating Medium Low
Dilokeng Chrome Operating Large Medium
High
Mokoropo Platinum Closed Small Very low
Montrose Chrome Operating Large Medium
High
Maandagshoek Vanadium Closed Small Very low
Pegmatite claims Pegmatite -Tantalum Operating Bangll Very low
Perdekop Fluorspar Closed Small Very low
Steelpoort Magneetshoogte Iron, Vanadium Prospecting Small A
Winterveld Chrome Operating Very large High
Doornbosch Platinum Closed Small Very low
Lannex Chrome Operating Large Medium
High
Boskloof Vanadium Prospecting Small Very low
Kennedy's Vale Vanadium Operating Medium Medium
High
Tweefontein Chrome, Platinum Operating Very large  dMdm -
High
Kruger’s Post Andalusite Operating Large Low
Thorncliffe Chrome Operating Large Medium
High
Mapochs Vermiculite | Vermiculite Operating Small Yéow
Nyala Dimension stone Operating Small Very low
Belfast Granite Dimension stone Operating Medium wLo
Belfast #2 Dimension stone Operating Small Very low
Marlin Dimension stone Operating Small Very low
Baviaanskloof Vermiculite Prospecting Small Verwlo
Mapochs Vanadium, Copper Operating Large Medium
High
Vanadiumkop Vanadium Prospecting Small Very low
Driefontein Vanadium Closed Small Very low
Blyde Morgenzon Gold Operating Small Low
Astra Gold Operating Small Low
Selati Letaba Zinc, Silver, Copper Operating Medium Low
Athens Antimony Operating Medium Low
Alpha Gravelotte Antimony Operating Medium Low
Discovery Gold Operating Medium Low
Lenyenye Clay minerals Operating Medium Low
Medium
Foskor Phosphate, Zirconium Operating V. Large karg
Palabora Copper Copper, Titanium Operating V. Large| Large
Foskor Vermiculite Operating Large Low -Mediur
Inyoni Astra Gold Operating Small Low
Cobra Emerald Emerald Operating Small Low-Very Id
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Middle Letaba and Soekmekaar Corundum Operating Small Low
Great Letaba Giyani alluvial Gold Artisan (few) V. small Low - btium
Giyani Phosphate Phosphate Prospecting Small Vary lo
Letaba Vermiculite Vermiculite Prospecting Small riyow
Marikani Vermiculite Prospecting Small Very low
Letaba Vermiculite Prospecting Small Very low
Main Mine Gold Operating Small Low
Main Stone Dimension stone Operating Medium Very low
Golden Davey Gold Operating Small Low
Davey Feldspar Operating Small Very low
Shingwedzi Shingwedzi Gold Abandoned Very small Very low
Shingwedzi Alluvial Gold Abandoned Artisan Very low
(few)
Giyani Alluvial Gold Operating Artisan Low -
(few) Medium
Golden Pocket Gold Prospecting Very small Very low
Source: (Adapted from Ashton et al., 2001)
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