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SYNOPSIS

This document presents the results of the first phase of a study that has been
undertaken on behalf of the Department of Housing of the Eastern Transvaal
Provincial Government and funded under the South African Shelter and Urban
Development Support (SUDS) project of the United States Agency for International
Development (USAID).

The purpose of the study is to develop a planning instrument that can be used as
a political decision making tool by the Provincial Government - in consultation with
the community - to determine acceptable and affordable levels of infrastructure for the
low-income, urbanised communities in the Greater Nelspruit and White River Areas
(GNWRA) of the Eastern Transvaal Province.

The study consists of two phases. The first phase involves the developm ent of an
integrated, computerised planning model that can be used to identify, plan and
simulate different investment options to meet current and future deficiencies in
infrastructure supply. The model comprises of three interrelated elements, namely a
spatial model, infrastructure cost model and financial model, and distinguish es
between three priority categories of investment : (a) upgrading of infrastructure
services at existing settlements, (b) development of infrastructure in expansion areas
of settlements, and (c) development of infrastructure at newly identified urban nodes.

The second phase comprises of a participative process whereby the disadvantaged
communities in the study area will be involved in the practical developm ent and
application of the plal1ning model. During this phase the affected comm unities will be
informed about the objectives of the study, while the needs and views with respect to
infrastructure services will be established at grass-roots level. This information will be
used to formulate realistic investment scenarios that will be simulated with the aid of
the computerised model.

This report describes the approach and methodology that was followed during the
first phase of the project and contains the results of a specific investment scenario 
based on a particular set of assumptions - that was simulated with the aid of the
computerised model.

The following important findings and conclusions, based on the simulated investment
scenario and other assessments were made during the course of the study.

INFRAsmUCTURE INVESTMENT PROFilE: GREATER NElSPRUIT AND WHITE RIVER AREAS
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a)

b)

c)

d)

e)

f)

The study area is characterised by disparities in the level of development, with
the western section reflecting a low population concentration and high living
standards. In contrast the eastern section is characterised by high population
concentration and markedly lower living standards. However, despite these
disparities the two sections currently function as an integrated economic unit
with the western section providing the majority of the employment opportunities.
The low-income communities of the eastern section on the other hand, provides
most of the labour force requirements.

The study area is characterised by huge discrepancies between the levels of
infrastructure services found in the high-income and low-income communities
respectively. High-income communities are served at full service standards. In
contrast, most of the inhabitants of low-income comm unities are served at
minimum or basic service standards, whilst a few settlements are characterised
by intermediate service levels.

In order to accommodate the expected average annual growth of 4.6% in the
population over the planning period of five years, a total number of 15745 new
stands will have to be developed. At current densities, a gross area of
.approximately 3 290 hectares will be needed for this purpose in expansion
areas and new development nodes.

~

The total cost related. to the upgradj~ of existing settlements and the
development of new urban areas to acceptable infrastructure service standards,
is estimated to amount to approximately R672 million over the next five years.
This figure is the result of a specific investment scenario that was simulated
with the aid of the computer model.

The required investment will have serious implications in terms of affordability
if it is to be financed solely from the revenue base of existing local authorities
and the inhabitants of the area. It is estimated that the annual income of local
authorities will have to increase by as much as 56% in real terms by the year
2000 to finance the recurring costs. In terms of the impact on households, it is
estimated that the disposable income of househo Ids will have to increase in real
terms by an additional 6% per annum by the year 2000 if households would be
req~ired to pay for the full cost of infrastructure developm ents.

The aforegoing scenario suggests that the backlog requirements for addressing
deficiencies, together with the investments associated with meeting the demand
for new site developm ent, will not be affordable if it is to be financed from the
existing financial capacity of local authorities and households in the area.
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• Active and continuous campaigns to aqcess external (especially international)
funding for infrastructure development. This Investment Profile represents an
important instrument that can be utilised to facilitate this process.

• Cross-subsidisation of services in low-income communities by communities with
a higher .income and affordability level. The formation of Transitional Local
Councils (TLC's) represents an important step towards creating an environment
within which this will be possible.

/
l
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In view of the above findings and conclusions, the following options could be
further investigated to accommodate the financial pressure of infrastructure
investment in the GNWRA:

The broadening of the existing revenue base of local authorities by means of
the exploitation of economic development opportunities in the area and the
phasing-in of sales tariffs in areas that are currently provided with infrastructure
services on a non-recovery basis.

g)
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1.2 BACKGROUND

This Investment Profile (Aide Memoire) presents the results of the first phase of an
extensive planning exercise concerning the current and future infrastructure needs of
low-income, urbanised communities in the Greater Nelspruit and White River areas
(GNWRA) of the Eastern Transvaal Province.

More than 35% of the total black South African population, or at least 11 million
people, are currently living in urban and semi-urban areas. By 2010, the number of
urban black South Africans is estimated to rise to approximately 33 million, or about
70% of the total black population in that year. At present more than 7 million urban
black South Africans are living in informal housing, including back yard dwellings in
townships, and rapidly growing, unserviced squatter settlements. The existing housing
backlog is calling for a ten-fold increase in formal sector production throughout the rest
of the decade to produce that m?-ny housing units.

The net effect of this situatio/creates an enormous demand for new housing and
basic public infrastructure services. A severe limitation in resources to address these
needs, calls for the deveropm ent of effective mechanism s and planning models that
will ensure the extension of public services from high-income communities to
surround ing low-income comm unities.

SECTION 1 : INTRODUCTION1

1.1 PURPOSE OF THE REPORT

1
1
1

-1"·

....

~

j

1,
I

'1

j

1

I
1

j

I

In 1992, the United States Agency for International Development (USAID) has
launched a project in South Africa to assist in the above regard. The purpose of the
project, generally known as the South African Shelter and Urban Development Support
(SUDS) project, is to promote the provision of services, infrastructure and housing to
low income communities in South- Africa. The project's focus is on policy reform,
supporting innovative housing delivery models, technical assistance, leveraging finance
for housing and infrastructure and supporting the previously disadvantaged
construction sector.

In September 1994, USAID agreed to fund the development of a community based
planning model for the assessment of infrastructure deficits in the GNWRA and the
structuring of options to meet the identified needs. The agreement, which is funded
under the SUDS project, makes provision for the compilation of an Investment Profile
for the area that will address these aspects.

1
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During the course of 1992 and 1993, a team of World Bank consultants were
responsible for the compilation of infrastructure investment profiles for the four
metropolitan areas in South Africa, Le. the Witwatersrand, Durban, Cape Town and
Port Elizabeth. This Investment Profile for the GNWRA represents an extension of the
work that was done by the World Bank consultants and the approach and
methodology fol/owed with this study are primarily based on the same principles upon
which these studies were based. The same definitions, with minor changes to suit the
particular planning conditions in the GNWRA, were adopted to distinguish between the
different service levels.

1.3 GOAL AND OBJECTIVES OF THE STUDY

The study consists of an assessment of the current and future infrastructure needs of
low~income, urbanised communities in the GNWRA. This assessment is carried out
at the basic needs level, focussing on the demand for and supply of basic
infrastructure services such as water, electricity, sanitation, roads, stormwater drainage
and solid waste disposal.

The overall goal of the study is to develop a planning instrumentlhatcan be used as
a political decision making tool by the Provincial Government -An consultation with the
community - to determ ine acceptable and affordable levels of lhfrastructure for the low
income, urbanised communities in the GNWRA.

The study has the following specific objectives:

• To develop a computerised planning and financial model that can be used
to identify and plan different options to meet current and future deficiencies in
the supply of infrastructu re services.

• To compile an Investment Profile - based on the results of the model - that
can be used by local plann jng authorities in attempts to access external funding
for infrastructural investments. The Investment Profile distinguishes between
three priority categories of infrastructure investment:

Upgrading of existing communities - both informal and formal
settlements - to appropriate levels of infrastructure standards. All
existing settlements that are underserviced or comprise a significant
lower-income population, falling within the GNWRA, have been included
in the estimates.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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Development of suitably located vacant land, also to appropriate
levels of infrastructure standards, for the supply of housing to lower
income households.

Expansion of bulk infrastructure systems to satisfy existing
deficiencies as well as meeting the demand generated by the proposed
upgrading and new sites development requirements.

• A third important objective of the study is to involve the various communities
within the urban conglom erate of the GNWRA in the process. This is essential
to ensure that the results of the exercise is focused towards the real, prioritised
needs of the target communities and their affordability levels. This objective will,
however, be addressed during a next phase of the project and does not form
part of the scope of this report.

1.4 APPROACH AND METHODOLOGY

The study consists of two phases. The first phase involved the development of an
integrated, computerised planning model that can be used to identify, plan and
simulate different investment options- to meet current and future deficiencies in
infrastructure ~upply. The second phase comprises of a participative process
whereby tho/disadvantaged communities in the study-area will be involved in the
practical developm ent and application of the planning model. During this phase the
affected communities will be informed about the objectives of the study, while the
needs and views with respect to infrastructu re services will be established at grass
roots level. This information will be used to formulate realistic investment scenarios
that will be simulated with the aid of the computerised model.

The end product of the entire study as described above, will consist of the following:

• A technical document (this report) that describes the approach and
methodology that was adopted in developing the planning model. The report
also contains a description of the spatial, cost and financial implications of a
specific investment scenario - based on a particular set of assumptions - that
was simulated with the aid of the computerised model.

1

i
1

I
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•

•

The computerised model itself which forms an integrated part of the technical
document.

A document describing the results of the community participation process
and the results of investment scenarios that were formulated and simulated
upon the information that was gathered during this process.

:-i
}
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1
) This report focuses on the first phase of the project as described above. The

methodology that was followed during this phase consists of a number of elements
that are briefly described below and visually presented in Diagram One.

1
1

The first element involved the compilation of a an information system containing
relevant planning information with respect to the study area. The system consists of
two elements:

~
1
.i
.J

1

•

•

A map showing the boundaries of settlements; boundaries of developable land
(expansion areas and new development nodes) catchment areas of bulk
infrastructure and administrative boundaries.

A data base consisting of a description of settlements (location, topography,
level of development); current and future population per settlement; present
densities; current level of infrastructure services; etc.

distribution of•

The second element comprised of the development of an integrated infrastructure
planning model. The model, which forms the basis for the compilation of. this
Investment Profile, represents a useful planning instrument that can be used by
planning authorities to assess the need for infrastructural services and to apply for
external funding of infrastructure investments. The integrated model consists of the
following components: t-...

/
A spatial model indicating the prese'nt and' projected spatial
population and densities.

\

\

• An infrastructure model indicating the proposed level of services for existing
settlements, expansion areas and new development nodes; capital cost for the
proposed level of services and cost of bulk infrastructure.

• A financial model identifying the investment period; the phasing of investment;
repayment schedules and the affordability of these investments.

An important aspect of the model is that it provides a dynamic planning instrument
whereby the cost and affordability of various combinations of planning variables can
be simulated in order to determine the optimum level of services that can be afforded.
The model' is also flexible in the sense that it can be adjusted to accommodate
changing planning conditions in the study area.

The third element involved the compilation of this docum ent which serves the purpose
of a technical Investment Profile for the GNWRA based upon the results of a specific
investment scenario simulated with the aid of the model.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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DIAGRAM ONE: APPROACH AND METHODOLOGY

• Level of services
• Capital cost

• Population projections
• Land allocation

• Investment period
• Repayment schedule
• Affordability

DATABASE
• Settlement characteristics
• Population
• Densities
• Level of services
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Section 2 deals with the delineation of the urban boundary of the study area and
the existing and expected future administrative boundaries.

Section 3 starts off with a general description of the level of development in the study
area. The rest of the section is devoted to a description of the existing spatial,
infrastructural and public financial aspects of the various settlements and zones
comprising the urban conglomerate of the GNWRA. The purpose of this section is to
orientate the reader in terms of the current level of developm ent and constraints
experienced in the various settlements.

6

1.5 REPORT STRUCTURE

The rest of this report is structured as follows:

SECTION 1 : INTRODUCTION

Section 4 describes the results of the planning model in terms of- its spatial
implications, infrastructure cost implicati<?ns and. financing and financial
affordability implications. As such, this section outlines an Investment Profile for
the GNWRA indicating the optimum level of services that can be provided within the
shortest possible timespan, and taking due cognisance of the needs and affordabiJity
levels of the various communities. This section concludes with a summary of the main
findings and conclusions of the study.

Section 5 comprises offiarious Annexures. Annexure A contains information with
respect to high and medium level economic growth scenarios for the GNWRA.
Annexures B, C and 0 respectively includes information regarding the spatial,
infrastructure and financial models as well as the detail results of the simulated
investm ent scenario. Annexure E provides information with respect to the operation
of the computerised model and the hardware and software required to operate the
model.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS



7 SECTION 2 : STUDY AREA

Both these elements form integral parts of the study area.

• General location of the study area within the Eastern Transvaal Province.

• Geographical delineation of the study area in terms of:

Cognisance is also taken of the current and future administrative boundaries
and their potential impact on development in the study area.

Existing settlements that are in need of upgrading of their current•infrastructu ral seNices.

• A description of the demarcation criteria that were used to delineate the
boundaries of existing settlements and suitable vacant land.

Suitable vacant land that was identified for future urban settlement and
which require development of new infrastructure.

The purpose of this section is to orientate the reader in terms of the location and
boundaries of the study area.

•

The aspects that are covered in this section are the following:

,
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2.1 GENERAL LOCATION

A broadly defined area, generally known as the Greater Nelspruit and White River
Area (GNWRA) has been identified as the focus area for this study. The GNWRA is
located in the Lowveld area of the far Eastern Transvaal Province, approximately 320
km to the east of Pretoria (See Map 1).

The N4 national road provides a direct link between the study area and Gauteng
Province in the west and Mozambique in the east.

ill

~"-.. , "~...
~}-

Nelspruit, which is also the capital of the Eastern Transvaal Province, forms part of the
, study area and serves the function' of main service centre in the area.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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9 SECTION 2 : STUDY AREA

2.2 DELINEATION OF STUDY AREA

The focus of this study is on existing and future urbanised communities only.
Therefore, all rural areas within the b.oundaries of the broadly defined study area 
except those that are later on in this section demarcated as developable land for urban
settlement - fall outside the ambit of the study.

For the purpose of effective planning the urban/rural fringe of the GNWRA had to be
clearly defined. The rest of this section is devoted to the delineation of urban
boundaries, firstly for existing settlements and secondly for vacant land that is deemed
suitable for urban development. The demarcation criteria applicable in each instance,
will be highlighted.

2.2.1 Existing urban settlements

The following demarcation criteria were used to determine the existing urban
settlements that form part of the study area:

• Economic interaction within a large, integrated urban economy.

• Population distribution and densities..

• Physical features such as existing infrastructure.
/

.I

• Development potential.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS

• Financial feasibility for infrastructure services, comm unity services,
. transportation, etc.

KaNyamazane
1A - KaNyamazane

Msogwaba
2A - Pienaar
28 - Daantjie

Zone 1:

Zone 2:

Through applying these criteria, the following harmonised urban communities were
identified (categorised into zones to facilitate easy reference). The exact location of
these settlements and their boundaries are portrayed by Map 2.
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INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS

2.2.2 Developable land

• Uncontrolled urban sprawl should be discouraged and development should be
directed towards existing and new development nodes.

• High potential agricultural land that is vital to sustainable economic growth
and development in the area should not be threatened by urban development.

SECTION 2 : STUDY AREA11

White River

Matsulu/Kaapmuiden

Nelspruit

KaBokweni
4A - Gutshwa
4B - KaBokwen i
4C - Mpumalanga
4D"- Phathwa
4E - Dwaleni

Clau~Clau

3A - Newscom
38 - Zwelitsha
3C - Clau-Clau
3D - Ngodini

• Urban development should be concentrated at development nodes that are
economically, socially and environmentally viable.

Zone 6:

Zone 12:

Zone 5:

With the exception of the urban settlements of Nelspruit and White River, the other
settlements listed above are in need of upgrading of their infrastructure services. The
existing urban areas of Nelspruit and White River are excluded for the purpose of
this study since they already enjoy the highest level of infrastructure services.

Zone 4:

The following urban development guidelines were adhered to in the formulation of
specific criteria for the identification of developab Ie land:

Zone 3:

As mentioned before, the identification of suitable vacant land to accommodate the
rapidly growing population of the study -area, and the provision of appropriate levels
of infrastructure services on that land, forms an integral part of the Investment Profile.
Consequently, these areas, which will be referred to as developable land, forms part
of the study area.
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12 SECTION 2 : STUDY AREA

In accordance with the above guidelines, the following criteria were formulated and
applied to identify suitable land for future urban development:

• Desirable urban structures: The area should assume a metropolitan
character with a wide variety of goods and services comfortably accessible to
all inhabitants.

• Agricultural land: Areas were identified in a manner that protects prime
agricultural/and. It is important to integrate the agriculture-based economy with
urban developm ent to allow more opportunities for all the inhabitants.

• Availability and cost of bulk infrastructure: These aspects pose certain
restrictions to urban expansion and under-utilised infrastructure should be
utilised optimally to provide a better and cheap'er service throughout the area.

The areas of developable land that were identified in terms of these criteria are
categorised into two distinct categories: .

• Expansion areas: These areas represent the natural expansion of existing
settlements. As indicated by Map 3, the expansion of towns and settlements
beyond these areas are considered undesirable and in most cases impractical.

• Physiographical characteristics: Urban developm ent is restricted in certain
areas due to topography (e.g. steep slopes) and geology (rock outcrops and
soil conditions).

New developable land (Green Fields): New development nodes provide
development opportunities that are economically, socially, environmentally and
poli.tically more desirab Ie. The developm ent of these nodes should result in an
improved urban structure.

• Densification considerations: Densification of existing settlements should not
exceed the optimal point - whereafter urban degradation sets in - before new
developable/land is identified. Average densities (stands per hectare and
people per stand) in most of the existing settlements are already sub-optimal.

•

The specific areas that were identified as developable land, are indicated below. The
location of the areas in relation to developm ent constraints and agricultural land are
indicated on Map 3 whilst th,e boundaries of these areas are indicated on Map 4.

n.'.j

ill::::-,
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INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS

Expansion areas:

Zone 1: KaNyamazane
1B - Tekwane East

Zone 2: Msogwaba
2C - Aldie
2D - Intersection
2E - Western Extension
2F - Eastern Extension
2G - Southern Extension

Zone 3: Clau-Clau
3E - Clau-Clau North
3F - Clau-Clau East
3G - Zwelitsha North

r· .

3H - Clau-Clau West

Zone 4: KaBokweni
4F - Gutshwa West
4G - Gutshwa East (~

4H - Backdoor /
.I

Zone 5: Nelspruit
5A - Nelspruit West
5B - Nelspruit South
5C - Nelspru it East

Zone 6: White River
6A - White River South
6B - White River West
6C - White River East

SECTION 2 : STUDY AREA15

Tekwane West

Karina

Oewersig A

Tekwane North

Tekwane South

Zone 7B:

Zone 7A:

Zone 70:

Zone SA:

Zone 7C:

New development nodes:
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Zone 88: Oewersig 8

Zone 9: Rocky's Drift

Zone 10A: Plaston A

Zone 10B: Plaston B

Zone 11: Boschrand

Zone 12A: MatsulujKaapmuiden

2.3 ADMINISTRATIVE BOUNDARIES

16 SECTION 2 : STUDY AREA

Administrative boundaries usually have a major impact on the rate and pattern 01.
development in a specific area. -

In terms of the Transitional Local Government Act (Act No.209, 1993), provision is
made for the redefinition of existing local authority boundaries. The objective is to
extend the jurisdictional boundaries of high-income communities to include surrounding
10wer-inQome communities in a bid to affect a more equitable distribution of
infras!?(Jctu re and services.

/

The Member of the Executive Council (MEC) for Local Government in the Eastern
Transvaal Provincial Legislatu re, has announced by proclamation in the Eastern
Transvaal Provincial Gazette NO.2? of 26 January 1995, that the Transitional Local
Council (TLC) boundaries as indicated by Map 5 should apply in the area.

The boundaries of these TLC's were provisional by the tim~ that this report was
finalised and are subject to change, pending the outcome of investigations· by the
Demarcation Board.

Although the exact impact of the TLC boundaries on development cannot be
determined at this stage, it is being foreseen that the various .Iower-income
communities in these areas will benefit from more evenly spread infrastructural
developme'nt in future.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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The Western Section, comprising of the Nelspruit~nd White River areas.

In view of the above, this section addresses the following', aSRects:

3wt·:l.-::~. GENERAL REVIEW OF DEVELOPMENT

:,. '-.-..-~-~..
".". :.. ..._,-,-. ., ...

For the purpose of a general assess~~nt of the curr~ri~~~iate of d~velopment, the
'stUdy area can be dlV",I"de'd I"nto two sec't1·0'ns'..,' , ,- ":.~,,2":~£-.''': .., ,.........,-.-:-'-:",~---'-.~.:::."':':-..

The: study area is characterised by an uneven distribution of economic activity and
, population, leading to a generally unbalanced development pattern in the area. .

. . .'-.~,-' .

. . . - .

This section serves the purpose of providing the necessary background information
required to understand the development dynamics of' the; area and to serve as a
platform for detailed planning to address the existing and'future infrastructural needs

. of the communities in the area.

i .
e ..

Inthis section the development situation in the study-~reai~ bei~g examined with
a view to establishing the extent of economic, social, infrastructural and urban financial
imbalances that characterise the various developm ent nodes in the area"

.~- .. ,:._. ~ . -,. ·;.....';.~,=-·~;·i~-;~:·

,!:,~~;~~ A general review of the, devel~pment situa!.i~~;f~:t~estudy area~, ' ..':,~'~~%~~-f.
." '"" - - . - - _.,.' .- - _.-tf;~. ~.,._- _~._:.~-.i-:~;~%~~~~-

~,~~)r '. ·}~i~~~~;~~"Z.·JJi~lJl' · . --- -~}~fi
- '---': .'::':':;:'7 A focused' analysis;bri the';spatial;:' infrastructurat"andfinanciat·planning . '

- .', " aspects, in' tha study' ar§cr.:~-This{~3.rlalYsisdocus§§.tQD:-eacrnof:t~e~·urbirr-n(ide
(or:zones)i'1.the~studYe);arear.an¢~C!e~§ribes~)nE!1~el'I~~in9Efinct:futuieXneeaU~,':~,
infrastructuraL developmentand~the::constraii1t~t~~~appIYi:Jh\:this' respecb;:.:~;;~~~::: ",~r?rt-',:c;.~:~~;~t~:.~:F--~~~2C_:'<' ,,;~~~.~...: '::~_c ..:>c'", -.,:.. :",-;:_~:-~~:: -'-'.j~,
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The Eastern Section, comprising of the KaNyamazane, Matsulu, KaBokweni,"

] . Msogwaba, Clau-Clau and Gutshwa areas.. .,.;,;,~~,': ....

l,:~', .. ,;' - . ;f;?-i.;!i:;'2~;:'·\C':,~:)~·:~j ,J .-- ,~ .-;.:::.:-~>~' .-. . . ...- ;. " -."-.-.0"
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Urban and rural population
:~._- '.~' '-~. :;~~ ~

-
FEATURE" ~". WESTERN EASTERN· TOTAL

SECTION SECTION

Population 1) 92 156 310 160 402 316

GGP (Ri000)2) 1 823 443 196 123 2 019 566

GGP per' capita p.a. 19786 632 5020

% Share in total population 22.9 77.1 100.0

% Share in total GGP 90.3 9.7 100.0

Index of GGP per capita3
) 100.0 3.2 25.4

Source: Central Statistical Service

1)

. .
TABLE 3:1~. DEVELOPMENT FEATURES OF STUDY AREA (1991)

The quality of the urban environment in the eastern section is deteriorating rapidly and
living conditions are undesirable. Directly as a result of the political dispensation of
the past, the eastern section had to accommodate the demands for residential.
expansion and serves the dorm itory function, while the western section was
reserved forpther urban uses such as business and industrial development

2) . GGP·~':~>·' .. Gross: Geographic Product cO~sisting prim~rily~f: r~muneration of labour.
gross operating surplus (profit). GGP is measured atcurrent (1991) prices.. .

·3)· . Ind~~i},~'-: . GGP per capita for Western ~ection'=.;b~~~~E~/~5~?:>;I~~~fJ~~':~·"-':~' •.: '
'The infoi~~ti6n. in" Table 3. t clearly' j'!Iustrates;; the'~~~lk~f~'J~~&~'i~"t~~ level"
development-'between the highly developed western section <and: the relatively po'or
eastern section of the study area.

Political circumstances led to the eastern section being over-exploited to acco·mmodate·:::
a large population. At more than 77% of the total population. of the study area, the,;:
eastern section accommodates more than three times the number of inhabitants living ·'7,~:~)!;:~:~",c;.c.

in the western section. On the other hand, only approximately 10% of the economic·':~~fr~j:~~E'~~::··~

activity of the study area - measured in terms of GGP - is generated in the eastern';<~:'"S~~;'
section~ As a result, the GGP per capita in the eastern section amounted to only 3.2% '. :-:,:c;::::.::~·

of that of the western section in 1991, giving an indication of' the extensive socio- .. '"FC.

economic disparity between the two areas. However, the two areas form an integrated.
economic iJnit with the western section providing the employment opportunities and
the eastern section supplying the labour force. -
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SECTION 3 : PLANNING ASPECTS!20,

Economic growth potential is threatened: by: urban expansion on quality
agricultural land.

A lack of economic diversification and a resultant income leakage due to the
importation of goods and services. .

Low levels of educatio,,:! and train ing. .

•

Given these general characteristics of the study area;~the following constraillts"and
threats were identified which currently have a negative influence on development in
the area and which should receive priority attention- in all development planning
initiatives: . .

In view of the foregoing, the distinct features of the study'area can be summarised as
follows: - -. ~ - ;c._.,

In stark contrast to the eastern section, the western s'ection is characterised by a high
quality of urban developm ent, lower living densities and an abundance of infrastructure
services. Physiographically speaking, the western section has the additional advantage
that it can accommodate urban expansion more econ6mically~ However, high potential
agricultural land will have to be sacrificed in such a scenario, whiqh could harm the
economic growth potential of thearea.' -

:~s::~::~~:~:i~~'-:-:···-· .
--.- .._.~~.. ---. ----=~~--:~E:!~iLh:~· ,.

'. .- ·:-_"'-:~~:;1~~~~'t7Y·_:-' .- ,..- .

Nelspruit, the capital of the Eastern Transvaal· Province; is the economic hub of the
. study area. The town provides a wide range;~'.:of'-:goods and services to' the 
. communities in the GNWRA and is also responsible" for the greatest concentration of

employment opportunities in the area. These factors cause large numbers of people
to commute on a daily basis from the eastern section to Nelspruit.

:1)

]
,.
.:J

~

]

J
I
'J

....::;:;::"-:..-:~;--;~:.;-', . .

~ .;" Economic im~alances between the.~~~!~{;~?li~~~~~0ges.~.::~y:'-~~;'; ·";:,:.;..-~.. _,.-_"'~;:~'.~.~t\~~~.

], ,,', :.< ,,' Unequal di~lribUtiOn of :O~i.~L andinf:'*J~lili~;'~~~~~~i~~IJ~:l~:~1~i~'~f:~iI
. -.... -.• : ,- .A metropolitan character with distinct sepa'ratJonJjetweeri:urpali-ralld_agricul~aralt;:;,,~:~t-

, .. ,' land which i:i'threatened 'urban- spra".iI·'~?:;~;:ir;:::~~~;·::~;",:·,:>'~~r';i-~:-~3T;;fr~f%:~>~"

:' .. ':nhig:n:::::: :r::S:~::::r:b:5~*ig~::!!ft?'~!il~~~~~'~f1I
'1 opportun ilies, goods andservices." ·;:~::ct?t~·

J .' A low level of property ownership among the"majority of the population.
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• Uneven distribution of trade-, business,. social'and,'other services:

SECTION 3: PLANNING ASPECTS:

"---- .. _--.-_.-

21"

High quality agricultural soils' and' 'availability-of water: and' labour create-
opportun ities for expansion of the agriculture based economy.'; .

Historical growth trends on a sectoral basis

Unutilised tourism potential could benefit air sectors of the economy a.ndthe"
e'!lployment situation if' optimally developed.':·:>~'.

• "Hfgh transportation costs due to distances between residential areas and nodes
of econom ic activity.

• Uneven participation of inhabitants in economic activitie

• Insufficient marketing of goods, services and developm ent potential, both
internally and externally to the area.

• High cost of urban infrastructure development due to physiographical
constraints.

•

•

•

A number of development opportunities were also identified that equid be pursued to
enhance the future developm ent of the area:

•

For the purpose of translating the aforementioned' constraints arid opportunities into
an estimation of the economic development potential of the GNWRA, a few economic
growth scenario's; comprising of a high' growth projection' and a medium growth
projection, were developed by taking the following factors into consideration:

.:.:::.....~~.::.~.

",:~~~~~er proCeSSi~9.:~ra~~iculturalproduce crE?qtes.opportunities for value-adding;;;)~;;-;"c;ri£~~i:
.··X~~;~;_employment.~.'" ':~};::tYYr·>~·:/_l,~;.:~':'·;'!i~~~-!~S~}~£;~J,\'.. ':- ;~f::'~~C::',!.· ':. '~~":~-'>~i>f~-~fc:,,~ ~'~

.' .\ti:~~a~y~(~~~~)~~n:=~n;U~~;;Ia[~~~~~i~r~struciU"~~\f~;~~aIIY:d:~\~CI;~t{

"]

1
1
1
1
1
1
1
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]
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1

• Identification and interpretation of a number of key factors that a.re likely to
have a significant impact on economic growth and developm ent in the GNWRA
over the next five years.

• Estimation of the impact of the key factors on sectoral economic growth. ,
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HIGH
GROWTH

2000'
MEDIUM:
GROWTH

2000;
HIGH'

GROWTH

1990.

Source : Urban-EconlCapricon database

TABLE 3.2 : PROJECTED ECONOMIC GROWTH OF THE GNWRA (1990 - 2000)

SECTOR GGP AT CONSTANT 1985-· % GROWTH p.a.
PRICES· 1990-2000

The results of the growth scenario's are presented in Table. 3.2.

--- - -

The information in Table 3.2 suggest that the study area has strong growth potential,
projected at an average growth of between 4.6% and 6.3% per annum over the period
1990 to 2000. If this growth can be distributed. on an equitable basis among the
inhabitants of the GNWRA, major progress can be made over the next five years
towards addressing the economic and socia-economic disparities that are evident in
the area. - .

. -

A detailed exposition of the assumptions and methodology that these projections are
based on, appears in Annexure A to this report.

Information with respect to the current and projected future popUlation of the urban
nodes in the study area is prOVided in Table 3.3. .
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KaNyamazane 46 900 66 93t?·>' 6.1

Msogwaba 77 491 88686 .. 2.3

Clau-Clau
" '

50 424 65 394:°">.:-, 4.4

KaBokweni 50 140 68 763~';£-}:: 5.4

Nelspruit 24 600 36 821.. 7.0....

White River 5577 7 .03H;~~~~">~ 4.0

Matsulu 42 954 61 27S::i:'f::L: 6.1
~-.."..:;:...:;..-;- .

Total 298 086 394 909°~;~~Y' 4,8

3.2.1 Zone 1: KaNyamazane (Map 6)

3.2. . SPATIAL ASPECTS

TABtE3.3 : CURRENT AND PROJECTED FUTURE'URBAN POPULATION~·.

URBAN NODE 1994 2000J(;j~"::'> % GROWTH p.a.
.. '._- ---....--.- ,..~*..,.:~ ,"'-",: .

"{~';~~~~,.~,:.. ' 1994-2000

..... - ,-_.- - -, '. . _. -.- :_'.','- -:.
."'T; __." ••.• ~ •. :,.:'_.,_".:..;.<,.,... C,"".... '.__ •._._~ ...._ ~_ .•_.--'.;.• ;:_~:~~_....;.••

Source~: Urban-Econ and Capric<:m-database; .. ,c' . ;·.7·~;fr.f.'f&;;}:i~.i:':; ,..,. ".:'.~...• ,..;X~S:!:.;:,c.-

It is expected. that the POPUI~tion of the study are:~;~~jTlrnannua~~t:~~:.~Q§1flf,~~
from 298. 086 in 1994 to ·394,.90Rh 2000•. However;.whe~~c~ompared to.the~extrecte~~~~~ . . ':.
growth'in. economic:. activit~~oft5etween 4.6%:~rl.d'i~~~fQeiiannum- overr·th~:sarrr '
'period;: it is evident that there: is'potential to improve~tnefs6ciof'e6onomic:'condiH8rl'S:'5

. the'population, provided: thai, econom ic opportunities;\NilIl5ei'made,available~:t(i'aff'th-'
inhabitants of the area on an equitable basis..•.':' ,,·>~;:;~~f§:'{i.;fo~~:. . . '·~::·':·t~:2£~,..;:";!,~~·~c-.;-,.,::,

Against the backdrop of this general description of t;r~f~~~pment situation in t~r"}!'?~*i~
study' area, the spatial, infrastructural flnd financial planning, aspects of the various .<.::::'.~~~:~.

. urban nodes are highlighted below.~·'-:;sl:-::~,.· "- - .
"3i~0.~~~~:."

]

} The town of KaNyamazane was established to accommod;;~the people of a township
which was situated north of Nelspruit. The forceful remo~alof these people in 1971

:,1.. ' resulted in the development of KaNyamazane which was designed to accommodate
] onlySOOO people. KaNyamazane is currently accommodating approximately 46 900

people at an average density of 7.9 people per stand.·:~·Tf1e· town is a "proclaimed'"

] 'ii'V>t~;;;;IOWing ownership of stands by means of ·Dee~.1;i2,~~I'"

]
~ .
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SECTION 3: PLANNING::jXSPECT~,~~:~~:.':::: .

The town has limited expansion possibilities due to topographicallimitations.·:-T~etown~ .....
is situateclOil the banks of the Kusabani spruit. . Recently developmen'thas~'taken:c ..'
place in the flood-line area on very steep slopes since virtually all open spaces have
been captured by township developm ent. The town is serviced by only one main
arterial road leading from north to south serving most of the Nsikazi South inha.bitants.
There is a notable absence of industrial and commercial land-users and mdsfof the
inhabitants are commuters that work. in. Nelspruit and surroundings. SpaceJor
business and community land-users is very limited and the town is operatinias a
dormitory town only. As in the caseof the other towns and settlements in the':f6imer
self governing territory of KaNgwane, KaNyamazane has a large backlog in
infrastructure and community services. Socio-econom ic conditions are not d.~~irable

and upliftment and re-development is urgently required. ..-.-.... ~ .•

SJ

ll~;i
"~~f~:~":: .

1 ~1jlt;·:1; :;r~;.;!-':'"

:" .. ~~~~f1~~~;;._.<
.";,_4·J":'·,,i
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.• '.:.=;",;-
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?J....
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]·,l~" •• •.~~~r:::::~~:;::::=::~ris~'bf't~~~~;;,~ments of Daantjle a~~7i~~~l~if,
·)H~~;·.·"·· Since' these settlements are located on. tribar land. in the' areas of Msogv/ab~tal:ldl!f~?t~~xt~~~~~~:,
l'jt~~~~>'_:'MPa~enLIndividualla~d'ownership' is-flqt:p~~·sit.>L~F-po~Ing,. aconstraint tO~.".~tt~~t~?~~i;~f~Y;'?$·~~
'.'".'f:."1~~_f:,'{:. housing development In: the: area.:: The·two~settlemenfs,: whlchtare: also: the:JesultJof~.~Efv::
j:~1~1~fL>'jorce!uh removal of people'.. 'auring~~the:' apa:rt~eigt~l~~,'~av~' ~veloped ·rapi~I~{i()"tiRe.~SE~1f. i
j>""" "•.• extent that they form an integrated Lirban'nOde·~7H*""J-, "'.' ,,';~ .. ""'"Y'{ .... ,.."
"11'i; '.DeVelOPment took place 'on an ad-h~c'!Jl~f;!~%rt:,;i~t, i:~SUb-st~ndaJ~~hous~t~J4;~i,:
] ::,t}i£,. conditions and,. a. lack of basi? infrastructure~~;·:;'Invest.~ent by individualsI§~~?;::~~+~~"~{(;;"

'':''. understandably, virtually non-exIstent and .houslng: condltrons are poor.·.The"jwo::::::~::,::,:::·t{:·:,·

settlements ar~ situated on a high Iying"area,'which is characterised bi}~.r()Cky.:,:;~:··~:::;):~·
conditions, poor soils and steep slopes. Living densities. are lower (avi3rage,'~6,2':'~,: :.:~',:.::.,

persons per stand) due to the relatively large stand sizes~ The majority of thejjr'bEln
population in the study area are living in these two settlements and people aretotaJ[y ,~ ... '~-'.
dependant on work opportunities in the NelspruitlWhite River areas. This dorrriitory .: >. .
function is strengthened by the fact that there'are virtually no industrial enterprises" ,

.while commercial uses are only partially serving the large population. Expansion ','
possibilities of the settlements are limited to the western section (Tekwane). The_low
quality of the urban environment is of major concern: The sub-standard and mostly
lacking infrastructure and community services require that this area be awarded ahigh
priority in terms of re-development and investment. .'.'.~:}~':':,;,: .'

-·~~;'-~:4~~;-<S-~;.:~ ~
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The physical and socio-economic conditions of this area are very similar to those of
the Msogwaba area. The area consists of the settlements of Newscom, Zwelitsha,
Clau-Clau and Ngodini. '
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3.2.3 Zone 3: Clau~Clau (Map 8)

27 SECTION 3 : PLANNING ASPECTS

INFRASTRUCTURE INVESTMENTPROFILE : GREATER NELSPRUIT AND WHITE RIVER AREAS

ill

Newscom
This settlement is situated to the south of KaBokweni along, the main
MsogwabaJKaBokweni road. Settlement took place in this area due to the
gentle slopes and high accessibility. The settlement has, however, expanded
to such and extent that the outskirts accommodate sub-standard dwellings on
steep slopes, mostly without any infrastructu reo

b. Zwelitsha ,
This is a relatively large settlement situated in the Mpakeni tribal authority. As
in the case of most of the settlements in the area, this settlement started at the
low-lying flood area and expand ed onto the steep rocky area. Living conditions
are poor and housing is sub-standard. :-.

/
I -/

c. Cfuu-Clau
""This settlement is situated in the Mbuane tribal area. The settlement is

adjoining and to the north of the Clau-Clau spruit. The settlement is also
characterised by a low quality of its urban environm ent, such as a lack of basic
urban facilities and amenities and poor living conditions.

The urban node of KaBokweni consists of the settlements of Gutshwa, KaBokweni,
Mpumalanga, Phatwa and Dwaleni. The characteristics of these areas are described
below.

3.2.4 Zone4: KaBokweni (Map 9 and 10)

a.

, d. Ngodini
This settlement generally has the same characteristics as the other settlements
in the area. Ngodini is, however, in a more advanced position insofar as urban,
Infrastructure is concerned.
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SECTION 3 : PLANNING':ASPECTS,3l

Gutshwa! .

The Gutshwa settlement is divided into two distinct zones, the northern section
(also known as Gutshwa Kop) and the southern section, adjoining KaBokweni.
The settlement appears to be more formally structured compared/to. other
settlements in the study area. Housing appears more organized. The southern
section which houses the Simango College, links functionally with the formal
town at KaBokweni. ' - " .

KaBokweni

This settlement fall under the Mbujani tribal area. The settlement is situated on
a mountain and is therefore very isolated. Expansion possibilities' are very
limited and the settlement also needs urgent attention in terms of upgrading ot
infrastructu re and services. "

KaBokweniis a proclaimed town and serves as the main urban node 6fcentral
NsikazLThe town comprises of a wide variety of urban uses including:-Temba
Hospital,:' Governmental Offices, formal housing. and an industriaL area..,
KaBokweni was declared an Illndustrial growth~ point" interms.ot-the':1982.;c,-:<
industrial((jevelopment policy andindustries,~'are:niainly. directed-jowards- the-:'~--;~{, '-~ '.

···~~:i~~~riVfttu~~~d.~:~~~:d.iii;~i;~:I~ftJj~f'::d'to~n bu]r~9~~I;~~t

.M~J~~f~~~~~ ..Phathwac""c~I~~~~l€~II·y· •• ' :.,;"fj.;;"~"c~"';~cf~
These two~' settlements, situated in the Gutshwatribal area" are isolated and,::,,;<:';,'·}:-:
accessibility is poor. The settlements have limited expansion possibiiiiies.~ The:',~-:·,-';:-:';-£j-:
urban environment is not conducive todevelopment and upgrading is important-:c-~;>,

These- settlements are totally dependant on other 'centres for goods and.::-:'~--,--·:
services?lnd function merely as dorm itory suburbs. ,." . "
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SECT/ON 3 : PLANNING ASPECTS

3.2.6 Zone 6: White River (Map 12)

The- capital of the Eastern Transvaal Province has over time developed into a major
urban centre servicing a relatively rich hinterland. The populat ion of approximately
25 000 does not reflect the actual size and function. The average population growth
of 6.5% over the past five years has increased to approximately 10% since the town
obtained capital status. A wide variety of. goods and services are found which are
reflected in industries, commercial uses,.. housing and community services and:
government institutions. The quality of infrastructure is high and living conditions are·
of a high quality. The town is well structured with formal development. It is expected'
that growth in virtually all sectors and land-uses will continue, resulting in substantial'
pressure for further
development.

3.2~T Zone 12: Matsulu/Kaapmuiden (Map:13).

.. , 3.2:5" Zone 5: Nelspruit (Map 11)

.. Matsulu is another example of forceful removalbfpeople in 1971. These people came,"
from the Nelspruit area and were designated to work in the sugar fields ot the
Onderberg Region. Matsulu is divided into two areas namely the proclaimed town and
the settlement (Lomsh Iyo Tribal Area). Matsulu was planned and developed in a
formal manner. The location of the town is,however, not conducive to development,
since it is divided by an inaccessible railway line and has only one entrance/exit.
Matsulu does, however, show development potential, provided that a proposed
development strategy be followed to link the. town with Kaapm uiden. The urban
environment is of a low standard and. requires substantial development of
infrastructure and community facilities and amenities..

1
1

1
l~.'1'EIe·

:1

1

I
]

As in the case of Nelspruit, White River is a well structured, formal town reflecting high
I. . living conditions and high quality of infrastructure_:. Many of the residents are
j dependant on Nelspruit forgoods and services'and there is a strong economic linkage
1 '. with Nelspruit. White River can be regard~ct~~,.a rural town with high environmental.; .,,:,,~~"::~,::~

1'qualities~Thetown accommodates the- ma~.~:·~~~ustrial growth point of the· su~regjori.'~:"~.:,}ii~;~:~~.~~:
J.e • -';~' __ ~':;.;'. (Rockyts~ Drift)," which' focuses~ on forestryg;anct?-agriculturat: ihdustries-.:2?Due(t.oi; the;~=:i::c;:'i~~':;';;;

·.: .. ;;'avairability·' of: developab Ie: land;' White: Rivei#.bas~~recentlY:;?come}underfsubstantfal·;;:~~~~;~~2c~&:;~
1 ";;,,pres~ure: f?r r~-.devel.opment.';~Thetown· fu_~qti§Ds.:a~.the< main:.Shoppingi-.are~f§-gthEr'·~·~'{<:M~~~~~

'.." central Nsrkazi Inhabitants as well as for pe()p.!E!~commg:from Lebowa; and Gazankulu.y.t:"~:::-;::::·};C;~.:.~

1 . ~~~~~~~~~~~nd community seNices and.~i;tities are abundant and ala relatively·,.;;:';;

)

}

I
I

3.2.8' Salient spatial indicators
. ~ ..

.. The'most significant current spatial and demographic indicators of the urban nodes in .'
the area are summarised in Table 3.4.·:i::~1,i~l'':'"'·

.. .:.;----.-"t-.,.-:-:::;.... '"."' ",:::::.-::;>-~.-:~ ,-
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':; ZONE 1 ZONE 2- ZONE 3 ZONE 4 ZONE 5: . ZONE 6 ZONE 12
FEATURE

KaNya- Msogwaba- Clau-Clau KaBo- Nelspruit White Matsulu
mazane kweni -~.- River-

Population: - number 46900 77491 50424 50140 . 24600' 5577 42954
I~. - % of total 15.7% 26.0% 16.9% 16.8% :.... ~.~ 8;3% 1.9% 14.4%. ._.. -'.".

Gross area: - ha 713 ha 2361 ha 1 825 ha 1 745 ha 2.030 ha 662 ha 666 ha
I". - % of total 7.1% 23.6%

.
18.2% 17.4% 20.4% 6.6% 6.7%

..

Number of stands 5962 12341 7922- 6800 5947 2530 6829

Density: - people/stand 7.9 6.3 '6A 7.4 · .. A.1 2.2 6.3
- stands/ha 8.4 5.2- 4.3 3.9 ·.::~2.9 3.8 10.3

'.

- people/ha 28.9 c >11.966.4 32.8 27.5 8.4 64.9

J

1

1

1TABLE 3.4: CURRENT SPATIAL AND DEMOGRAPHIC: FEATURES, OE URBAN NODES (1994)·

Source: Urban-Econ & Capricon database.
·- ..... 0

.-'; .. ".,.- :'. ~-

""'7'.-::-",', •.

:,;... . ...: ;;..:..~~;:~' .....; .... -. . .'. "...' ' •• " .C.," •.•-!'>', •.~".,•. -; ,.-'. ~ '~:"'~,-'_.
.- .'.

ZONE 1 ZONE 2 ZONE 3: ZONE 4 ZONE5f;;~f ZONE 6. ·ZONE12 /I:. ..

FEATURE I~'.

1:'?':;7- KaNya-· Msogwaba Clau-Clau KaBo- Nelspruit( White Matsulu t 1,;-'
.-..

mazan& kweni ...::: River .,

. '-,' . ." . '.'

Population: - number 66931
.. ....

88686 65394 68763 36821 7039 61 275
, - % growth '94-'00 6.1% 2.3% 4.4% 5.4% '7.0% 4.0% 6.1%
i .. ,

! Gross area: - ha 1 018ha 2718ha 2388ha 2342ha 3039ha 836ha 950ha
- % increase '94-'00 42.8% 15.1% . 30.9% 34.2% . 49.7% 26.3% 42.6%

;

Additional stands required 2546 1 780 2418 2470 8902 3193 9742
,..

.::';';_ :.~:'...<_;;;,_'4~_;'
--""'- .•..".,:;.<..--<"----,,,,...•

} . ... .' . _.

Source: Urban-Econ & Capricon database.

. If spatial densities are used as a proxy to indicate the need for u'rban expansion, the
various urban nodes can be ranked as follows: .



_.

'-:-TABlE 3.6: URBAN: NODES~rRANKED IN TERMS OF CURRENT DENSITIES
(1994)1) ,0:;+_'

In the following paragraphs the infrastructure supply systems for the greater urban
concentrations of KaNyamazane, KaBokweni, Matsulu, Nelspru it and White River are
assessed in terms of current· capacity and constraints and projected future
development potential. For the purpose of this assessment, the following categories
of capital based infrastructure supply systems are distinguished:

SECTION 3 : PLANNING ASPECTS
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(refus:e collection systems, dumps and treatment works)

Greatest need for expansion
Least:!:'eed for expansion

Highest density :
Lowest density :

Sanitation (sewage and effluent treatment works)

Water (water reticulation networks, storage capacity and purification works)

Roads and stormwaterdrainage (access roads and stormwater channels)
~~.-: .. ;1-,'-:':-.

Rank Urban MJ'deF' -- Density (People per hal

1 KaNyamazanec 66.4

2. Matsulu/Kaapmuiden 64.9

3 Msogwaba ,- 32.8

4 KaBokweni 28.9

5 Clau-Clau 27.5

6 Nelspruit 11.9

7 White River 8.4

1)

•
•

3.3- - INFRASTRUCTURE SUPPLY SYSTEMS
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];- . ,-In terms of current densitieiifi~~pears. aSe if. KaNyamazane is.in greatest need.for,-?·~,.':'r-:i~~:,:
_..,~\-Ff~:urban:C~xpansion; closely- f!?.H.92!ed. by:.th.e· MatsuIu/Kaapmuiden- area.··. Msogwaba.-·:-.::::Xi~f~:~}iz~~

~ __.C__~ __ : KaBbKwenr and Clau-Clau;: (in~ that· order)' are· the- next areas in- greatest- needfor'-"'f;~~:~~i':;'

jexpansion. The relative attra'cfNeness:'of Nelspruit and White River in terms of Iiving·~~:::-';~}r~t5:.>
.: conditions is likely to significantly increase the future pressure for urban expansion in. . . _. :c;~.- ..

] those:areas.·- .~:~;c: . _.

j

j

]
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J
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• Electricity (distribution stations and substations and distribution networks).

3.3.1 Bulk infrastructure

3.3.1.1 Water

KaNyamazane

In this Investment Profile two broad levels are distinguished at which the above
services are provided.

External bulk infrastructure services at regional level. These services refer
to services provided to the settlement, but generally not within its boundaries
and includes facilities provided for the benefit of several settlements, such as
major outfall sewers, access roads and water reservoirs.

Internal network· infrastructure services at town/settlement level. This
infrastructure provides services to the stands, such as local water, sewer and
electricity reticulation systems, streets and drains within the neighbo urhood.

•

•

The capacity of the bulk infrastructure systems are firstly discussed in the following
paragraphs. Thereafter the internal networks· of the various urban centres will be
assessed in terms of existing and future service levels.

The assessment of the bulk infrastryptUre capacity in the following paragraphs, is
based on a measurement of the impj!6t of total demand (residential and industrial) on
the supply system. . .

The existing and projected future water supply networks are depicted on Maps 14 and
15.

The KaNyamazane area referred to here, encompasses the town of KaNyamazane
and the surrounding settlements of Daantjie and Pienaar.

The KaNyamazane area is served by the Southern Nsikazi Regional Water Supply
Scheme. Raw water is abstracted from the Crocodile River south of KaNyamazane
and treated at the KaNyamazane Water Purification Works before distribution. A
permit has been granted by the Department of Water Affairs to the former KaNgwane
for the abstraction of 7.9 MI/day from the Crocodile River. The maximum allowable
peak extraction is 10.2 MI/day.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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KaBokweni

The peak demand by the year 2000 is estimated as follows:

Total estimated peak demand 14.8 Ml/day

The purification works comprises two modules with a total capacity of 34 Ml/day.

SECTION 3 : PLANNING ASPECTS41

Distribution of water in the South Nsikazi Regional Water Supply Scheme is achieved
through a main supply line serving numerous reservoirs and branch lines as indicated
on Map 14.

Demand from existing residential developll) ents = 11.4 Ml/day
Demand from new developments = 2.7 Ml/day
Demand from non-residential areas = 0-7 Ml/day

The current estimated demand from the KaNyamazane area is approximately 11
Ml/day at sustained summer peak demand.

The Daantjie/Pienaa r areas are reticulated from the Regional Water Scheme to
communal stand pipes situated in road reserves at convenient points.

The existing purification works therefore has sufficient capacity to accorpfu odate the
projected residential growth over the next five years. Extensions and expansion to the
existing distribution system is currently under way and will have to be continued. An
increase to the existing extraction permit will be required.

For the purpose of this assessment, KaBokweni includes the urban areas of
KaBokweni Town, Gutshwa and Ngodini.

The KaBokweni area is served from the Southern Nsikazi Regional Water Supply
Scheme and to a lesser extent from the Ngodini Dam, which is used to augment the
supply from the Regional Scheme.

1
1
j

1
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1

J

1

I
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j

j

The KaNyamazane Water Purification Works provides a treatment capacity of
approximately 15.7 MI/day for this region. The Ngodini works can supply 0.19 MI/day
potable water. Each stand in KaBokweni is supplied with water, whilst the smaller

. settlements are served by communal standpipes located at convenient spots.

The current estimated demand from the KaBokweni area is approximately 5 MI/day
at sustained summer peak demand.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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:~
:.;~.
ZJ

The peak demand at the year 2000 is estimated as follows:

Demand from existing residential developm ents =7.90 Ml/day
Demand from upgraded areas =0.46 Ml/day
Demand from new developmen ts =0.53 Ml/day
Demand from non-residential areas =0.44 Ml/day

Total estimated peak demand =9.33 Ml/day

The above information suggests that the two purification plants have sufficient capacity
to accommodate the projected residential growth over the next five years.

MatsulujKaapmuiden

Raw water for the Matsulu Water Purification Works is extracted from the Crocodile
River. The works is located on the banks of the river and has a current treatment
capacity of approximately 6.9 MI/day. Plans are currently underfoot to expand this
capacity to approxim atel'}f 10.4 Ml/day.

/
The current estimate& demand for the existing town is approxim ately 4.3 Ml/day at
sustained summer peak demand. The peak demand at the year 2000 is estimated as
follows:

Demand from upgraded areas =6.39 Ml/day
Demand from new developments =2.80 Ml/day
Demand from non-residential areas = 0.46 Ml/day

Total estimated peak demand = 9.65 MI/day

Once the purification works has been upgraded, it should have sufficient capacity to
accommodate the projected residential growth over the next five years.

Nelspruit'

Raw water to the Council's water purification works is supplied from either the
Crocodile Valley Citrus Estate Canal or from the municipal Hydro Canal, both of which
draw water from the Crocodile River. The new purification works has a current
capacity of 45 Ml/day. It can be extended to a capacity of 56 Ml/day at nominal cost.
The old purificat ion works has a capacity of 8 Ml/day, but will soon be closed down.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS



The approved maximum extraction rate from the Crocodile River is currently 19 000
MI/annum which can also cater for the supply of potable water to the Rocky's Drift
area near White River. Of this quota, 6 900 Ml/annum is granted free of charge. Any
extraction exceeding this total subject to a levy of 8Ac/kl

43 SECTION 3 : PLANNING ASPECTS

The current estimated demand for the eXisting town is approximately 25 Ml/day at
sustained summer peak demand.

The peak demand at the year 2000 is estimated as follows:

Demand' from eXisting residential developm ents =17.7 Ml/day
Demand from new developments = 1.8 Ml/day
Demand from non-residential areas = 17.5 Ml/day

Total estimated pea,k demand = 35.0 Ml/day

In view of the above, existing purification works appears to have sufficient capacity to
accommodate the projected residential growth over the next five years. No increase
to the existing extraction permit from the Crocodile River will,be required.

White River
~

The White River area, as referred to here, encompasse~/1he town of White River an
the industrial area of Rocky's Drift.

Raw water is supplied from the Longm ere Dam to the purification works adjacent to
the White River - Hazyview link road via an open canal that belongs to and is
managed by the White River Conservation Board.

The Council currently pays a levy of approximately 2c/kl to the Conservation Board.
Other sources utilised by the Town Council is the Sand River Canal from the Witklip
Dam. The existing water purification works has an existing capacity of 3.5 MI/day
which can be upgraded to 8.9 MI/day.

The approved extraction quota from the existing sources are as follows:

Longmere Dam = 3 276 Ml/annum
Sand River Canal =500 MI/ann um

. Of the 3 276 MI/annum from the Longmere Dam, 256 MI has to be reserved for the
Town council of White River. Additional available sources are 83 MI/annum as an
emergency supply from the White River and a future supply of 5000 MI/annum from
Nelspruit Town Council for Rocky's Drift.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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·:1
., The current estimated demand from the existing town is approximately 2.0 MI/day at

sustained summer peak demand.

The peak demand at the year 2000 is estimated as follows:

Demand from existing residential developm ents = 3.8 Ml/day
Demand from new developments = 0.3 Ml/day
Demand from non-residential areas = 0.8 MI/day

Total estimated peak demand =4.9 MI/day

:]
:J

J

1
j

J
j .

The existing purification works will have to be upgraded to accommodate the projected
residential growth our the next five years. Due to the drought over the past number
of years severe water restrictions have been enforced on residential consumers. The
existing storage facilities are inadeq uate and win have to be upgraded., . .

The existing maxim um approved extraction rates are however sufficient.

3.3.1.2 Sanitation

The cyffent and proposed future sewer infrastructure works are shown on Maps 16 .
and

j
:(7.

KaNyamazane

The town of KaNyamazan e is served by a waterborne sewage system draining to a
sewage treatm ent works south of the town. Households in Daantjie and Pienaar are
served mainly by pit latrine systems consisting of rudimentary and poorly constructed
su·perstructures. The design and ventilation of the pipes are generally inadequate.

The treatment works has a current capacity of 5 MI/day. Due to the topography the
areas of Daantjie and Pienaar cannot be naturally drained by gravity to the treatment
works.

The current estimated effluent rate to the treatment works is approximately 2.5 MI/day.

The estimated effluent rate by the year 2000 is approximately as follows:

Effluent rate from existing residential developments = 2.4 Ml/day
Effluent from new developments = 0.9 Ml/day
Effluent from non-residential areas = 0.1 Ml/day

Total estimated effluent rate = 3.4 Ml/day

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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Matsulu

KaBokweni

Total estimated effluent rate::::: 1.73 MI/day

SECTION 3 : PLANNING ASPECTS47

Effluent rate from existing residential developments::::: 0.93 MI/day
Effluent from new developm ents ::::: 0.72 MI/day
Effluent from non-residential areas::::: 0.08 Ml/day

A large number of stands in Matsulu still have pit latrine sanitation systems, but a
programme has been underway during the past number of years to change over to
waterborn e sanitation.

The capacity of the treatment works has therefore sufficient capacity to accommodate
the projected residential growth over the next five years.

Effluent is treated at the Matsulu Sewage Treatment Works. The works entails an
oxidation pond system with a treatment capacity of approximately 0.3 Ml/day.

KaBokweni has a waterborne sewerage system directing effluent to a sewage
treatment works located near the Gutshwa River. The works has a capacity of 3.5
MI/day. Sanitation in the adjoining settlements is by means of pit latrines. These
structures are in general of poor design with inadequate ventilation and rudimentary
superstructures.

The current estimated effluent rate from KaBokweni is approximately 1.4 MI/day.

The estimated effluent rate by the year 2000 is approxim ately as follows:

The treatment works therefore hi adequate capacity to cater for planned new
developments and expansions in the future.

The current effluent rate is approximately 2.5 MI/day and a considerable volume of
untreated effluent is over topping the ponds.

The estimated effluent rate at the year 2000 is as follows:

Effluent rate from upgraded areas = 2.73 MI/day
Effluent from new developm ents ::::: 1.44 MI/day
Effluent from non-residential areas::::: 0.21· MI/day

Total estimated effluent rate::::: 4.38 Ml/day

INFRASTRUCTURE INVESTMENT PROFILE : GREATER NELSPRUIT AND WHITE RIVER AREAS



Total estimated effluent rate = 19.6 Ml/day

The upgraded treatment works has sufficient capacity to accommodate the projected
residential growth over the next five years.

The current estimated effluent rate is approximately 10 Ml/day. The estimated effluent
rate at the year 2000 is estimated as follows:

SECTION 3 : PLANNING ASPECTS48

Effluent rate from existing developments = 5.5 MI/day
Effluent rate from upgraded areas =0.0 Ml/day
Effluent from new developm ents =0.8 Ml/day·
Effluent from non- residential areas = 13.3 Ml/day

Nelsprui~

Effluent is purified at the Kingstonvale Sewage Treatment Works adjacent to the
KaNyamazane ., Nelspruit link road. The existing works has a current treatment
capacity of 15 Ml/day which is currently being upgraded to a capacity of 26 Ml/day.
The site will permit further expansion to as much as 48 Ml/day.

The upgraded treatment works will have sufficient capacity to accommodate the
projected residential growth over the next five years.
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White River

Effluent is purified by both existing treatment works adjacent to the White River, that
caters for the town itself, and a new treatment works currently under construction at
Rocky's Drift.

The capacities of these treatm ent works are as follows:

White River treatment works = 1.50 Ml/day
New Rocky's Drift treatment works 1.25 MI/day

Total treatment capacity =2.75 MI/day

The existing effluent rate to each of the two treatment works are approximately 0.6
Ml/day and 0.2 Ml/day respectively.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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White River:

The current estimated effluent rate at the year 2000 to each of the two works are as
follows:

Effluent rate from existing developments = 0.51 MI/day
Effluent from new developm ents :: 0.15 MI/day
Effluent from non-residential areas = 0.07 MI/day

SECTION 3 : PLANNING ASPECTS49

Total estimated effluent rate =0.73 MI/day

Rocky's Drift:

Effluent from new developm ents :: 0.05 MI/day
Effluent from non-residential areas =0.19 MI/day

Total estimated effluent rate =0.24 MI/day

Both treatment works have sufficient capacity to accommodate the projected
residential growth over the next five years.

tr-

/
.I

3.3.1.3 Roads and stormwater drainage

The existing and projected future road infrastructure networks are shown on Maps 18
and 19.

KaNyamazane

The main access road from Nelspruit, internal main roads and circular bus routes are
surfaced and in good condition. Most of the other roads in KaNyamazane township
have also been surfaced and equipped with a reasonably adequate storm water
drainage system. Roads in the adjoining settlements have not been surfaced, are
generally in poor condition and are subject to erosion due to inadequ ate or non
existent storm water drainage facilities.

KaBokweni

The main road through KaBokweni linking Plaston and KaNyamazane is surfaced and
in good condition. A very small number of the internal roads in KaBokweni have been
surfaced with little or no storm water drainage system. The roads in the adjoining
settlements have not been gravelled and there is no storm water drainage system.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS·

,
1,



:....-',J

1,'~~~""'~_

i'~~"';-.,~-

.

.

"., /-'~ ;'./.
II ..

". I

~ . .
~~",_,,·._~W' _'...,_~..'-."



~.

""."ill'- ~\, )"
{~""'" \- -

'-r-l_~"~'\.I_'_

. . - - - .. .
.... ~-7;-':"':.i~",·.;;'_-:;';;;~;';~,i.~;,:_;. :""_"'~'::;"':"";"M_'_'-':" 'M'~'-'- .. ~-. ''':'';'' .. -~.;"~;"r.;._;:"'-::~~"'.';":''''

'-\'~''\', '-
,l""~'''''

-.. - ~~' ,:,. .::.":.
1~ ~-::"'t~_"'" .

1~~::~:.~.~ :~/-t~EGOSCT::

\

i

---~~ ..•.__ .

" -

y

\
.. :......... -.

-, '
.-.'~.-. .......

.-.'•

\
~
(

TRICAL INFRASTRUCTURE



52 SECTION 3 : PLANNING ASPECTS

~~'.•...~:!o:

]

I
11

m
~

-:~.,
~~

~~:><t..

~d
j

J
]

J-
]

j

II

~
'

..:..
"..

Matsulu

Matsulu has a surfaced link with the N4 national road which is in good condition.
Circular bus routes are also surfaced with unsurfaced gravel roads elsewhere that are
in need of being upgraded.

Nelspruit

Nelspruit has an extensive and well established network. The N4 national road linking
Mozambique with Gauteng runs through the centre· of town and is currently being
upgraded.

The capacities of the existing road network and storm water system is considered to
be sufficient to cater for any new developments over the next five years.

White River

White River also has an extensive and well established road network level. Provincial
Road P17-7 between Nelspruit and White River is currently being upgraded and it is
expected that this will result in a ·substantial increase in the traffic volume through
White River.

The capacities of the existing road network and storm water system is considered to
be sufficient to cater for any new developments over the next five years.

3.3.1.4 Solid waste disposal

KaNyamazane

Refuse is infrequently removed from households and dumped at a waste disposal site
north-west of the town. The site is however not managed as a landfill. No inform ation
is currently available as to the capacity of the existing waste disposal site. There is
no refuse removal and disposal in the adjoining settlements and the bulk of the waste
is burnt and disposed of on site. Plans are underway to have the existing site closed
down once the planned Mara Regional Waste Disposal Site has been established near
Karino.

KaBokweni

Refuse is removed infrequently from the households and deposited in an old burrowpit
close to the old sewage treatment works. No information is available as to the
capacity of the site. There is no refuse removal and disposal in the adjoining
settlements and the bulk of the waste is burnt and disposed of on site. The site can
be closed down once the Mara Regional Waste Disposal site has been established.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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White River

3.3.1.5 Electricity
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Matsulu

The existing site can still accommodate the projected residential growth over the next
3 to 4 years if the development of the new site should be postponed.

Nelspruit

Refuse rs'moval is undertaken by the White River Town Council and disposed of at a
waste iifsposal site close to Plaston.

f '

Refuse is removed from stands by a contractor and dumped at the Matsulu waste
disposal site. The site is not managed as a landfill site. No information is currently
available as to the capacity of the existing waste disposal site. Once the Mara
regional waste disposal site has been established, this site will be closed down.

Refuse removal is undertaken by the Nelspruit Town Council. Refuse is compacted
at a special facility adjacent to the Motor Vehicle Testing Centre in the industrial area
before being transported to the existing waste disposal site next to the airport. Due
to its close proximity to the l(3.tter, plans are underway to close down the site in 1996
and to relocate to the planned regional Mara Solid Waste Disposal Site close to
KaNyamazane.

The site can comfortably accommodate the projected residential growth over the next
fJve years.

KaNyamazane

The existing and envisaged future electricity supply infrastructure is shown on Maps
20 and 21.

The KaNyamazane area is served from a newly built 132kV line' currently operating
at 23kV from the Karino substation.
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The town is fairly well serviced with electrical infrastructure but the Daantjie/Pienaar
area still requires major upgrading. Existing service standards in KaNyamazane is
approaching full service levels while the Daantjie/Pienaar area is serviced by an
overhead rural system.

Capacities are frequent Iy being exceeded and therefore warrants frequent upgrades.
The overhead system is not as reliable as the underground system and more frequent
power failures occur as a result of the exposed system.

The 11 kV system backbone will eventually be replaced by 132kV systems feeding
both Tekwane as well as the Daantjie/Pienaar area. Major expansions of the bulk
infrastructures will have to be conducted in future to accommodate the anticipated
growth.

KaBokweni

The proclaim ed' portion of KaBokweni is serviced with adequ ate, reliable electrical
supply infrastructure.

The surrounding rural areas are, however, also supplied with overhead line conductors
currently being stretched beyond capacity. The bulk systems feeding the town can still
accommodate growth for a reasonable period of time, but the internal bulk 11 kV
supply systems are also being stretched beyond capacity.

.Frequent minor upgradings to shift load from various infeed points are required. It is
envisaged that the rural areas be electrified with overhead lines to supply 100% of all
households.

The bulk systems will be upgraded to 132kV as soon as the 11 kV systems are
overloaded.

Matsulu

Major portions of the existing town are supplied with full services.

Extensions to this town are currently being supplied at overhead lines similar to the
rural areas in KaNgwane. It is envisaged that these areas be supplied with overhead
conductor systems until fully electrified.

The 132kV system feeding past Matsulu is envisaged to supply this town for a
substantial period of time and no major upgrades are foreseen other than transformer
capacity increases.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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3.3.2 Internal infrastructure network

White River

The White River supply areas are supplied with full services for the internal reticulated
areas.

SECTION 3 : PLANNING ASPECTS57

The older portions of the town still have overhead low voltage supply systems with
these systems performing fairly well and no immediate upgrades are foreseen here.

The current supply system can easily be extended to accommodate growth in new
expansion areas. The areas identified in this study can be extended from the existing
group with no major complications. It is only .expected that backbone system be
extended to the Oewersig areas as well to the areas currently known as The Rest.

The 22kV backbone system currently feeding the towns are not expected to address
the demand for the substantial period of time. It is envisaged that a 32kV infeed point
be supplied at the Nova Board infeed point in Rocky's Drift.

The bulk supply system consists mainly of a 22kV ring feeder system fed from the
existing Highlands 132122kV substation. Capacities of these systems are not
exceeded yet but it is envisaged that if the current high growth rate continues, the
systems will need to be upgraded soon.

The evaluation of the existing internal networks was carried out by means of on the
spot surveys and other existing documentation on the various settlements.

The internal networks of the various settlements were subsequentlY.rated in terms of
specific norms defined by the World Bank for this purpose. These norms - referred
to as service standards - are generally used for estimating costs of new
developments and the upgrading of existing services. The various service standards
are defined in Table 3.7.

The main substation has adequate capacity to supply the town in the foreseeable
future. The town is being served by a 33kV ring, also with adequate capacity and
reliability.

Nelspruit

Infrastructure is supplied at full service level over the whole of the Nelspruit supply
area.
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The present service levels of the various towns and settlements comprising the study area, are
summarised in Table 3.8.
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Standard levels Service Standards used to describe service levels

Minimum Water Informal source, no reticulated water supply
(Level 1) Sanitation Unventilated, informally constructed pit latrines

Roads Unsurfaced, informally aligned tracks and streets
Drainage No drainage facilities
Refuse collection No formal collection of refuse
Electricity No electricity service, no street lights

Basic Water Communal standpipes
(Level 2) Sanitation Ventilated pit latrines

Roads Aligned and gravelled streets
Drainage Rudimentary erosion protection
Refuse collection Irregular collection
Electricity Few lines to specific connections, no street lights - 10%

serviced

Intermediate Water Yard standpipes, unmetered
(Level 3) Sanitation Less than 50% of stands with waterborne sanitation,

balance with ventilated pit latrines.
Roads Paved bus routes, other streets aligned and gravelled
Drainage Lined or piped drainage on paved routes, unlined drains

and basic inlet structures on gravelled streets
Refuse collection Regular collection from community collection points
Electricity Restricted lines with restricted house connections, no

. street lights - 30% serviced

Full Water In-house metered water supply
(Level 4) Sanitation Full waterborne system to sewage treatment plant

Roads All streets kerbed and paved
Drainage On-road drainage, lined open drains and fUlly piped

stormwater system
Refuse collection Regular collection from houses
Electricity Fully covered with lines, 100% house connections and

street lights

J

J TABLE 3.7 : SERVICE STANDARDS
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TABLE 3.8: PRESENT SERVICE LEVELS
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Zone Se~lement PRESENT SERViCE LEVELS

no.
Water Sanitation Roads Stormwater Electricity Solid waste

drainage disposal

1 KANYAMAZANE
1A KaNyamazane 3 4 3 3 4 3

2 MSOGWABA
2A Pienaar 2 1 1 2 2 1
2B Oaantjie 2 1 1 2 2 1

3 CLAU-CLAU
3A Newscom 2 1 1 1 2 1
3B' Zwelitsha 2 1 1 1 2 1
3C Clau-Clau 2 1 1 1 2 1
3D Ngodini 2 1 1 1 2 1

4 GUTSHWA-NGOOINI
4A Gutshwa 2 1 1 1 2 1
4C Mpumalanga 2 1 1 1 1 1
40 Phathwa 2 1 1 1 2 1
4E Owaleni 2 1 1 1 2 1

4 KABOKWENI
4B KaBokweni 4 4 3 2 4 3

5 NELSPRUIT
Nelspruit 4 4 4 4 4 4

6 WHITE RIVER
White River 4 4 4 4 4 4.

12 MATSULU
Matsulu 3 3 3

..
2 3 3

Source : Urban-Econ/Capricon database

A cursory glance at the information in Table 3.8 reveal that Nelspruit and White River
enjoy full 'service standards at present. For the purpose of this Investment Profile
Nelspruit and White River are therefore excluded from the planning for upgrading of
present infrastructure levels at existing towns and settlements.

Regarding the other settlements it is clear that KaNyamazane and KaBokweni enjoy
the highest level of infrastructure services at present, followed by Matsulu at
intermediate level.
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The information in Table 3.8 furthermore indicates that the Msogwaba, Clau-Clau and
Gutshwa-Ngodini areas are served only at the minimum and basic levels which imply
that these urban settlements are in greatest need of upgrading of their infrastructure
services.

1
~
~I

3.4 URBAN PUBLIC FINANCE

The affordability of infrastructure developm ent is an important consideration that was
taken account of in the analysis for the preparation of this Investment Profile.
Affordabil ity, in the sense referred to here, is primarily a function of two elements:

TABLE 3.9 : OPERATIONAL INCOME BUDGETS OF LOCAL AUTHORITIES IN
GNWRA (1994/95)

The current joint financial capacity of these authorities - measured ,in terms of their
provisional operational income budgets for 1994/95 - is outlined in Table 3.9.

• Nelspruit Town Council
• . White River Town Council
• Lowveld and Escarpment Regional Services Council (RSC)

The problem is further compounded by the restricted financial capacity of the majt
infrastructure supplying authorities in the area. These authorities include the only two
existing operational town councils and the regional authority in the area, namely:

The investment and operational cost of infrastructure development.
The financial capacity of the area and its inhabitants to pay for infrastructure
services rendered.

•
•

In view of the predominantly weak economic and socio-econom ic conditions
characterising most of the urban settlements in the study area, the financial capacity
of the inhabitants of the area poses a major restriction to infrastructure developm ent.,.
Thus, whilst the needs are great, the financial restrictions are of equal magnitude.

1
1
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AUTHORITY REVENUE (R'm)

Nelspruit Town Council 80.7
White River Town Council 26.3
Lowveld RSC 22.0

TOTAL 129.0
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The information in Table 3.9 show that the combined income of the operating
authorities in the GNWRA currently amounts to approximately R130 million. Although
KaNyamazane and KaBokweni are proclaimed urban settlements, none of these areas
currently have its own functioning local authority and infrastructure services are
provided on a non-recovery basis. For all practical considerations these urban nodes
can be regarded as having a zero public revenue base at this stage.
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In recent times the administrative functions of KaNyamazane and KaBokweni were
respectively being administered by the town councils of Nelspruit. and KaNyamazane.
The TLC arrangements for the study areas are in the process of being finalised and
it is expected that the different TLC's will contribute to the establishment and
development of sustainable public revenue bases within the low-income communities
of the eastern part of the study area. Irrespective fo these arrangements it is expected
that significant use will have to be made of external funding to develop the
infrastructure services to an acceptable level over the short- to medium-term.

3.5 SUMMARY

A number of important characteristics and planning aspects concern ing the study area
were highlighted in this section.

• In terms of developm ent, the study area can be divided into two· distinct
sections. The eastern section is characterised by a high concentration of
population and a low level of economic activity, generally leading to undesirable
socio-economic conditions. The western section, on the other hand, generally
reflects a comparatively high level of economic activity, a considerably lower
concentration of populat ion and. high living standards.

• The economic growth prospects for the GNWRA are encouraging and
equitable distribution of opportunities could help to alleviate the economic and
socio-econom ic imbalances.

• Relatively high population growth is forecasted for the study area, but effective
management of economic development in the area could lead to a general
improvement in the living conditions of disadvantaged communities.

• The physiographical characteristics, scattered urban layout and the presence
of high-potential agricultural land in the study area, are restrictions that give rise
to a number of other development constraints, such as:

An uneven distribution of trade, business, social and other services.
Poor living conditions and a lack of infrastructure development.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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High transportation costs due to distances between residential areas and
nodes of econom ic activity.
High cost of urban infrastructure development.
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• From a spatial viewpoint, the greatest limitation to developm ent in the eastern
section of the study area, is the lack of suitable land for expansion of the
existing settlements. These settlements generally started at low-lying flood
areas with a gentle slope and high accessibility. Due to high population growth
these settlements have expanded rapidly to the extent that the outskirts
accommodate sub-standard dwellings on steep slopes, mostly without any
infrastructure. Infrastructure development on these slopes will be extremely
costly.

• An assessm ent of the bulk infrastructure supply systems in the area reveals
the following:

Existing water purification works and current expansion s underway will
be sufficient to cater for the projected residential growth over the next
five years in most areas. Existing purification and storage facilities in the
White River area are, however, inadequate and will have to be upgraded
as a matter of urgency. r-..

Existing effluent treatment works have sufficient cap(city to cater for the
demands forecasted for the next five years.

Main access roads and stormwater drainage systems in the urban
settlements of Msogwaba, Clau-Clau, Gutshwa and Ngodini urgently
require upgrading. In the case of KaNyamazane, KaBokweni and
Matsulu, these facilities are of intermediate standard and will require
specific attention in terms of maintenance to remain at that level.
Nelspruit and White River as serviced by high quality roads and
stormwater facilities.

Regarding refuse removal, all the settlements, except for Nelspruit and
White River, are currently served by completely inadequate systems that
have a negative influence in terms of environmental quality and health.

Major expansions of the bulk electricity supply system for KaNyamazane
will have to be undertaken in the near future to accommodate the
expected future demand. Minor expansions will also be required at
KaBokweni, Matsulu and White River. The main substation at Nelspruit
has adequate capacity to supply the town in the foreseeable future.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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• The existing and planned future arrangements in respect of urban public
finance suggest an acute lack of capacity to address existing backlogs and
future growth in demand for infrastructure. Even though the establishment of
TLG's in the area is expected to lead to the developm ent of a revenue base in
low-income communities, substantial external funding will still be required to
address infrastructure deficiencies.

SECTION 3 : PLANNING ASPECTS63

• An evaluation of internal infrastructure networks in the study area shows that
the urban centres and related settlements of Msogwaba, Clau-Clau, Gutshwa
and Ngodini are completely underserviced, especially with regard to sanitation,
access roads, stormwater drainage and solid waste disposal. Matsulu,
KaNyamazane and KaBokweni are also in need of upgrading. White River and
Nelspruit are served at full service level and require no further upgrading.

1
J



This section summarizes the costs of an indicative infrastructure investment profile
for the study area, and examines the impact of the investments in terms of the
financial capacity of local authorities and the affordability levels of households.

The investment profile is based on the results of a specific investment scenario that
was simulated with the aid of the computerised planning model developed for this
purpose. As indicated in the introduction to this report, the model comprises of three
inter-related and sequentially linked sub-models, namely a spatial model, an
infrastructure model and a financial model.
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The rest of this section is structured as follows:

A detailed technical description of the design and operation of the spatial model is
provided in Annexure B to this report.

/
.I

BRIEF REVIEW OF THE MODEL4.1

• A description of the simulated results of the model in terms of the spatial, cost
and financial implications of a specific investment scenario.

~,

• A brief review of the elements of the model - their purpose and inter
relationships - as an introduction to the investment profile.

4.1.1 Spatial model

The output of the spatial model consists of an allocation of the future population to
the various identified areas and the presentation of the results in terms of the number
of stands that need to be developed in each area.

The main inputs into the model are the current and expected future popu lation for
each of the existing settlements, specific areas of developable land that were identified
for future urban development and current and projected living densities for these
areas.

The purpose of the spatial model is to determ ine the additional land area that needs
to be developed to accommodate the housing needs of the growing population in the
study area.
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4.1.3 Financial model

4.1.4 Other aspects

SECTION 4 : INVESTMENT PROFILE65

4.1.2 Infrastructure model

A detailed technical description of the financial model is provided in Annexure D.

The main inputs into the model are the number of new stands that need to be
developed (from the spatial model), the number of existing stands that need to be
upgraded, the service standard to which the various stands should be developed and
the cost related to developing a stand to a specific service standard.

The purpose of the infrastructu re model is to quantify the investment cost involved in
developing the stands, identified by the spatial model, to certain predetermined service
standards specified by the investment scenario. The upgrading cost of services in
existing settlements are also quantified. Cognisance is taken of the cost related to
both bulk and internal infrastructure developments.

The purpose of the financial model is to determ ine the affordability of .I~rious
investment scenario's.

The output of the model consists of the quantified investment cost - per settlement
and service type - for the developm ent of new sites and the upgrading of existing
sites.

The detailed technical description of the elements, structure and operation of the
infrastructure model appears in Annexure C.

An important aspect regarding the model is that it is dynamic in nature. This is
illustrated by the fact that it can be updated to take account of changing developm ent
conditions and that it can be used to simulate the cost and financing implications of
various investment scenario's. .

The inputs for the model consist of information on the existing financial capacity of the
area, the total infrastructure cost (from the infrastructure model) and a variety of input
variables such as the applicable interest rate, the phasing of capital investments, the
choice of payback period for each investment, etc.

The structure of the model and the interrelationships between the various elements
of the model are portrayed in Diagram Two.

The output of the model consists of the calculation of the impact of the phased
infrastructure investments on the financial capacities of the local authorities and
households in the study area.
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DIAGRAM 2: INTEGRATED INFRASTRUCTURE PLANNING MODEL
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VARIABLE
- Interest rate
- Payback period
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Source: Urban EconiCapricon database

TABLE 4.1: ACCUMULATIVE TOTAL LAND BUDGET FOR YEAR 2000

4.2.1 Spatial indicators
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4.2 INVESTMENT SCENARIO

ZONE URBAN AREA ADDITIONAL ALLOCATION OF STANDS
NO. STANDS

REQUIRED AT
CURRENT EXPANSIONS NEW
DENSITIES ,<'" DEVELOPMENTS

H';

1 KaNyamazane 358
...

2546 .I

2 Msogwaba 1 780 1 246

3 Clau-Clau 2418 1 741

4 Gutshwa-Ngodini 1 546

5 KaBokweni 924 1 113

6 Nelspruit 2955 2300

7 White Riverl 663 559
Tekwane 3078

8 Oewersig 1 064

9 . Rocky's Drift 227

10 Plaston 872

11 Boschrand 817

12 Matsulu 2913 2330

TOTAL AREA 15745 7357 8388

The rest of this section describes the results of a specific infrastructure investment
scenario that was simulated with the aid of the computerised planning model.

The scenario is based on conseNative, yet realistic assumptions and estimations of
input variables. The results are discussed in terms of the output of the three models
comprising the integrated infrastructure planning model. Important assumptions and
input variables are also discussed where applicable.

The num ber of additional stands required over the next five years - as a result of
urban growth at the various existing areas and new development nodes are indicated
in Table 4.1.
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From the information in Table 4.1 it is clear that a total number of 15 745 stands will
have to be developed in the study area to accommodate the population growth of the
next five years. Approximately 47% of these stands (7 357) can be developed in
natural expansion areas of existing settlements while the rest (8 388) will have to be
developed at new developm ent nodes.

Refer to Annexure B for a detailed description of the assum ptions and variables
underlying these plann ing results, as well as the various tables containing the detail
spatial results per settlement.

4.2.2 Infrastructure cost

The accumulative investment cost (over the next five years) related to the upgrading
of the bulk infrastructure supply systems to levels that will be adequate to serve in
the future demand, is depicted in Table 4.2. These estimates are based on a detailed
assessment of the existing capacity of bulk infrastructure systems, the expected future
demand for bulk services and the cost (in constant 1995 monetary values) of
upgrading e~sting systems and developing new infrastructure where necessary.

/
.I

TABLE 4.2: ACCUMULATIVE BULK INFRASTRUCTURE DEVELOPMENT COST

ZONE Cost
(R)

Zone 1 : Nelspruit R 76 415 001

Zone 2 : White River R 39 300 000

Zone 3 : KaBokweni R102 350 000

Zone 4 : KaNyamazane R 76 649999

Zone 5 : Matsulu R 15500000

TOTAL R310 215 000

Source: Urban-Econ and Capricon database

Regarding the cost of the developm ent of internal infrastructure networks a
distinction is made between the upgrading of current infrastructure levels at existing
settlements and the cost of developing infrastructure on new stands in the expansion
areas and new developm ent areas.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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For the purpose of the specific investment scenario that was simulated, the current
levels of infrastructure in existing settlements has been raised by one level for most

.of the low-income communities currently served by minimum and basic service levels.
(See Table 4.3). Regarding KaNyamazane and KaBokweni, which are generally
serviced at intermediate to' high standards, only water infrastructure (in the case of
KaNyamazane) and storm water infrastructure (in the case of KaNyamazane) are
scheduled for upgrading. In the case of Matsulu both water, sanitation and stormwater
drainage are considered for upgrading. Nelspruit and White River are already serviced
at full standards and are therefore not considered for upgrading.

TABLE 4.4: UPGRADING COSTS FOR INHABITED AREAS (RANDS PER
HECTARE)

LEVEL OF COST PER SERVICE TYPE (Rands per ha)
UPGRADING

WATER SANITATION ROADS STORM ELECTRICITY
WATER

1 to 2 13200 2500 19900 4800 3000

1 to 3 29100 25000 34100 8400 12000

1 to 4 42300 50000 62000 15600 45000

c!,
2 to 3 15900 22500 / 25000 3600 10000

.I
2 to 4 29100 45 000 45000 10800 37000

3 to 4 13200 30000 42100 7200 35000

Source: Urban-EconiCapricon database

, .
The cost per hectare of upgrading existing areas' are depicted in Table 4.4.

By relating the projected standards of upgrading (Table 4.3) to the cost per upgrading
(Table 4.4) the total cost of upgrading the internal infrastructure, networks of existing
towns al!d settlements can be determined. The total accumulative cost of upgrading
up to th.e year 2000 is reflected in Table 4.5.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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TABLE 4.3: PRESENT AND FUTURE SERVICE LEVELS

Zone No. Settlement name Present service levels Future service levels

Water Sani- Roads Stormwater Elec- Solid waste Water Sani· Roads Stormwater Elec- Solid waste
tation drainage trlclty disposal tation drainage trlcity disposal

1 KANYAMAZANE
1A KaNyamaza ne 3 4 3 3 4 3 4 4 3 3 4 3

2 MSOGWA8A
2A Pienaar 2 1 1 2 2 1 3 2 2 3 3 2
28 Oaantjie 2 1 1 2 2 1 3 2 2 3 3 2

3 CLAU-CLAU
3A Newscom 2 1 1 1 2 1 3 2 2 2 3 2
38 Zwelitsha 2 1 1 1 2 1 3 2 2 2 3 2
3C Clau-Clau 2 1 1 1 2 1 3 2 2 2 3 2
3D Ngodinl 2 1 1 1 2 1 3 2 2 2 3 2

4 GUTSHWA-NGOOJNI
4A Gutshwa 2 1 1 1 2 1 3 2 2 2 3 2
4C Mpumalanga 2 1 , 1 1 1 3 2 2 2 2 2
40 Phatwa 2 1 1 1 2 1 3 2 2 2 3 2
4E Owaleni 2 1 1 1 2 1 3 2 2 2 3 2

4 KABOKWENI
48 Ka80kweni 4 4 3 2 4 3 4 4 3 3 4 3

5 NELSPRUIT
Nelspruit 4 4 4 4 4 4 4 4 4 4 4 4

6 WHITE RIVER
White River 4 4 4 4 4 4 4 4 4 4 4 4

12 MATSULU
Matsulu 3 3 3 2 3 3 4 4 3 3 3 3

~"
.~.
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TABLE 4.5: TOTAL ACCUMULATIVE COST OF UPGRADING PER SETTLEMENT
(1996-2000)

71 SECTION 4 : INVESTMENT PROFILE

Zone No. Settlement name Estimated cost of upgrading

NELSPRUIT
5 Nelspruit 0

WHITE RIVER
6 White River 0

CLAU-CLAU
- 3A Newscom 10237900

3B Zwelitsha 16382755
3C Clau-Clau 25708940
3D Ngodinl 7537810

GUTSHWA-NGODINI
4A Gutshwa 32 166 140
4C Mpumalanga 2991 295
4D Phathwa 3346710
4E Dwaleni 5557720

KABOKWENI
4B KaBokweni 702365

""
I~NYAMAZANE

1A KaNyamazane 4705210

MSOGWABA
2A Pienaar 14166740
2B Daantjie 61 840575

MATSULU
Matsulu ·15594675

200938835

Source: Urban Econ/Capricon database

The cost' of developing infrastructure on new stands in expansion areas and new
development nodes was determined in similar fashion. The results are presented in
Table 4.6. .

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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TABLE 4.6: TOTAL ACCUMULATIVE COST OF NEW DEVELOPMENTS

Zone No. Settlement name Estimated cost

NELSPRUIT
5A Nelspruit West 8258046
58 Nelspruit South 9714898
5C Nelspruit East 8365394

OEWERSIG
8A Oewersig A 12224436
88 Oewersig B

BOSCHRAND
11 Boschrand 9345915

WHITE RIVER
6A White River South 2883 146
6B White River West 2531 494
6C White River East 3234798

ROCKY'S DRIFT
9 Rocky's Drift Res. 1 782 014

CLAU-CLAU
3E Clau-Clau North 4412658
3F Clau-Clau South 4288769
3G Zwelitsha South 9 082 100
3H Clau-Clau West 827374

GUTSHWA-NGOOINI
4F Gutshwa West 5 819 699
4G Gutshwa East 5646222
4H Backdoor 825690

PLASTON
10 Plaston A 2797047

10A Plaston B 2797047
108

KANYAMAZANE
18 Tekwane East . 3 519 680

MSOGWA8A
2C Aldie 5288300
20 Intersection 1 983 113
2E Western Extension 1 542420
2F Eastern Extension 5685042
2G Southern Extension 371 459

TEKWANE
·7A Tekwane North 9752595

78 Tekwane West 10730650
7C Tekwane South 8949035
70 Karino

MATSULU
Matsulu 18312515

TOTAL R160971 548

Source: Urban Econ/Capricon database

. INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS



The accumulative total cost of all upgrading, new developments and bulk infrastructure
development for the study area amount to R672 125 388 for the five year planning
period.

In Annexure C a detailed description is provided of the assumptions and variables
underlying the infrastructure model. Various tables, containing the detail results per
service type and settlement are also included in Annexure C.

1
1
1
1
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4.2.3 Financial implications

In Table 4.7 the impact is demonstrated of financing the investment scenario under
the assumption that all investments (upgrading, new sites and bulk infrastructure) are
borne by the local authorities and the househo Ids in the study area. The table
translates the investments required (as discussed in section 4.2.2.2) into additional
annual recurring costs - comprising the debt service and operations and maintenance
costs.

The financial impact of the proposed investments is then examined by expressing the
recurring costs as percentage increases required on the joint 1994/95 revenue base
of the local authorities in the area. The affordability of these investments are also
assessed in terms of the impact on disposable household income in the area.

A detailed explanation of the composition of Table 4.7 follows below:
~

a) /"Investment ~ostll-The estimated needs phased in instalments over five years.
. In the model certain of the infrastructure investments are phased over longer

periods. However, since the planning period of this investment profile is only
five years, only the investments that will be undertaken during the first five
years are shown here.

b) IlCumulative costs"- The annual investment cost accumulated at each year end
to facilitate in the calculation of the estimated debt service and operations and
maintenance costs.

c) "Debt service" - The interest and capital redemption charges assuming the
investment is financed by borrowing, repayable over 20 years.

d) 1l0perations and maintenance"- The additional costs resulting from new
infrastructure and calculated on the basis of current operations and
maintenance cost levels in the area.

e) IlTotal recurring costsII - The aggregate of the debt service and operations and
maintenance cost.

f) IlTotal revenues"- The existing aggregate operational income budget of the
Lowveld and Escarpment RSC and the Town Councils of Nelspruit and White
River (1995 monetary values).

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS



All calculations in Table 4.7 are in constant 1995 monetary values.

"Total household disposable income"- The income of households
afterdeduction of personal income tax calculated at R72 000 per annum for
Nelspruit and White River, R20 300 for KaNyamazane and its associated urban
settlements and R24 000 for all the rest of the settlements comprising the study
area. Although the figures for the low-income communities may appear high,
at first glance, they have been calculated from and confirmed with various
official sources.

g)

h)

74 SECTION 4 : INVESTMENT PROFILE

ITEM (R1000)

1996 1997 1998 1999 2000

Investment Cost 137695 123216 153 644 142 660 114 910
Cumulative Cost 15353 260 911 414555 557216 672 125
Debt Service 16085 • 26438 40745 50811 57139
Operations and maintenance 15 641 15428 15660 15771

Total recurring costs 31 438 42079 56172 66471 72 910

Total revenues 130000
Total Household disposable
income 903418 964409 1 022148 1 118 650 1 226 194

Impacts:
a) % increase in revenue

required to finance
total recurring cost 24.18% 32.37% 43.21% 51.13% 56.08%

b) % impact of total
recurring cost on total
household income 3.48% 4.36% 5.50% 5.94% 5.95%

] TABLE 4.7: FINANCIAL IMPACT OF INVESTMENT SCENARIO FOR GNWRA
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Source: Urban Econ/Capricon database.

4.3 FINDINGS

The following findings are based on the data and investment scenario generated by
the model and other assessments made during the course of the study:

• Mo're than 52% of the population living in the settlements included in the
analysis have seriously deficient levels of service (level 1 or 2) for all types of
basic infrastructure. This represents approximately 157 000 people who are
inadequately serviced.

• Total investment requirements for the study area over the next five years to
address existing deficiencies and future demand for infrastructure services, are
estimated to amount to more than R672 million. The phasing of these
investments are indicated in Table 4.7.
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By the fifth year, investments at the service levels chosen for this investment
scenario (upgrading, new sites and bulk infrastructure) would require a real
increase in total gross revenues of the local authorities serving the area, of
about 56% more than those currently generated. This implies a significant
burden which will, in all likelihood, require extensive external funding.

The impact of these investments on the households in the area, expressed as
a percentage of the total household disposable income, amounts to 3.5% in
1996 and increases steadily to 6.0% by the year 2000. This impact is based
upon the assumption that all households would contribute in terms of the
payment of sales tariffs. The situation in the study area is that services are
currently being provided on a non-recovery basis in low-income communities.
If it is assumed that only the residents of Nelspruit and White River (the high
income communities) are paying for services rendered, the burden of the 1996
investments would amount to 4.7% of the household income of those two
areas, increasing to 8.4% by the year 2000. The aforegoing indicates that the
real income of households will on average have to increase by an additional 3.5
to 8.4 percentage points per year by the year 2000 to afford these investments
while maintaining current living standards. The fact that net increases in
salaries and wages generally average much lower real margins above the
inflation rate, indicate that these investments could pose a problem in terms of
affordability.
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4.4

•

•

CONCLUSIONS AND SUGGESTIONS

It appears that the backlog requirements for addressing deficiencies, together
with the investments associated with meeting demand for new site
development, will not be affordable if it is to be financed solely from the existing
financial capacity of local authorities and households in the area.

The assumptions of the planning model are already extremely accommodating
and cannot be realistically relaxed in a bid to improve affordability:

Upgrading of services are only done by one level in the most
disadvantages comm unities.

Services at new sites are proposed at similar levels to upgraded areas.

Repaym ent schedules are set at 20 years.

Phasing of investments are done over more than five years in most
instances.

INFRASTRUCTURE INVESTMENT PROFILE: GREATER NELSPRUIT AND WHITE RIVER AREAS
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a)

b)

c)

In view of the above conclusions, the following options are suggested that could
be further investigated to accommodate the financial pressure of the proposed
infrastructure investment profile:

The broaden ing of the existing revenue base by means of:

The phasing-in of sales tariff collections in areas currently marked by
non-payment of seNice tariffs.

Investigatin'g opportunities for further development and diversification of
economic activities in the area. Specific opportunities in this regard are
the possible expansion of processing of raw materials (agriculture and
forestry), the development of the tourism potential of the Lowveld and
the exploitation of export opportunities through the port of Maputo.

Active and continuous campaigns to access external (especially international)
funding for infrastructure developm ent.

Cross-subsidisation of seNices in low-income communities by communities with
a higher income and afordability level. The formation of TLC's represents an
important step in setting the scene for applying such measures.

;'

l

P9402lADTlhslFD
29/06/1995
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ANNEXURE A

ECONOMIC GROWTH SCENARIO'S FOR THE GREATER NELSPR UIT AND
WHITE RIVER AREAS

INTRODUCTION

Separate economic growth scenarios were developed for the Nelspruit, White River
and Nsikazi areas. Due to the non-availability of specific required data on a micro
geographical basis within the Nsikazi subregion, no meaningful projections were
possible for KaNyamazane, Kabokweni and Matsulu separately. For purposes of this
study, the econom ic growth rate for Nsikazi as a whole is therefore also assumed for
KaNyamazane, Kabokweni and Matsulu.

Two scenarios, namely a high growth and a medium growth scenario were projected
for Nelspruit, White River an Nsikazi respectively. A low growth scenario was not
included due to the evidently high natural economic growth potential of the area.

METHODOLOGY

The projections are based on three ba91c elements:

• Historical econom ic growth qla sectoral basis.

• Identification and interpretation of a number of key factors which area likely
to have a significant impact on economic growth and development in the
area over the next 5 years.

• Estimation of the impact of the key factors on a s.ectoral economic basis.

Based on the information obtained form the analysis of these elements, the
historical growth rates were adjusted by the expected sectoral impact to arrive at
the estimated future growth.

SCENARIOS

Scenario 1 : High growth

Key factor Positive development Major sectoral impacts
effects

1. Construction of * Small farm er * Agricultu re
Driekoppies Dam developm ent (± * Construction

7000 farm ers)
* Dam construction

activities

O
· $

/.. j
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2. Advanced farming * Higher quality products * Agricultu re
technology and crop * Increased commercial
substitution arming output

3. Full utilisation of * Enhanced export * Agriculture
Maputo harbour opportunities * Industry

* Upgrading of road/ * Construction
rail/border post facilities * Trade

* Transport
* Business services

4. RDP imp/em ented * Infrastructure services * Electricity and water
effectively provision on target * Construction

* Education and health * Social services
services provision on
target

* Housing provision on
target

5. Nelspruit as provincial * High growth as service * Government
capital centre * Business services

* Fast expanding govern- * Trade
ment sector in
Nelspruit

6. Tourism potential fully * New accommodation * Construction
utilised facilities * Trade

* Increased spending by * Transport
tourists * Industry

* Backward Iinkages/ * Agricultu re
input supplies to .
tourism operators

Scenario 2 : Medium growth

In terms of this scenario, a less optimistic view was taken of the key growth factors.

Key factor Positive development Major sectoral impacts
effects

1. Driekoppies Dam * Small farmer * Agricultu re
constructed but development below full * Construction
related farmer potential
development not * Construction activities
optimised

2. Farming technology None None
constant with no crop
substitution

3. Maputo harbour not None None
operational

" O""jriI"ljf
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4. RDP implementation * Infrastructure services * Electricity and water
not fUlly effective provision below target * Construction

* Educat ional and heaIth * Social services
services provision
below target

* Housing provision
below target

5. Nelspruit as provincial * Moderate growth as * Government
capital service centre * Business services

* Governm ent sector * Trade
grows moderately

* Declining government
sector in Nsikazi

6. Tourism potential not * Moderate increase in * Trade
fully utilised tourist number$ * Transport

* Impact in terms of * Industry
backward linkages * Agricultu re

/
.I
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PROJECTIONS
GGP FOR THE STUDY AREA (At constant 1985 pricesl R'OOO

SECTOR 1980 1990 % Growth 1980· 1990

Nelspruit Nsikazi White River Total Nelspruit Nsikazi White River Total Nelspruit Nsikazi White River Total

Agriculture 52442 10064 19892 82398 73548 13559 23584 110691 3.4 3.0 1.7 3.0

Mining 4789 340 180 5309 3446 274 141 3861 -3.2 -2.1 -2.4 -3.1

Industry 92713 10331 17228 120272 174306 16985 32392 223683 6.5 5.1 6.5 6.4

Electricity,water 10487 13 955 11455 15729 26 2289 18044 4.1 7.2 9.1 4.6

Construction 17672 7761 1488 26921 43361 5459 3654 52474 9.4 -3.5 9.4 6.9

Trade 52244 3536 14377 70157 84516 4338 20933 109787 4.9 2.1 3.8 4.6

Transport 41106 4227 7926 53259 47663 9769 9986 67418 1.5 8.7 2.3 2.4

Business services 35204 1837 7037 44078 47879 2083 12100 62062 3.1 1.3 5.6 3.5

Social services 2504 6025 230 8759 3585 10652 488 14725 3.7 5.9 7.8 5.3

Government 39340 14344 14295 67979 51374 34285 23169 108828 2.7 9.1 4.9 4.8
services

Other 3398 495 4476 8369 7000 903 8825 16728 7.5 6.2 7.0 7.2

TOTAL 351899 58973 88084 498956 552407 98333 137561 788301 4.6 5.2 4.6 4.7
EXPECTED REALGROWTH1N~GGP UNDER-VARIOUS SCENARIO'S (1990 - 20001

SECTOR % Scenario 1 % Scenario 2

Nelspruit Nsikazi White River Nelspruit Nsikazi White River

Agriculture 4.0 8.0 3.0 3.0 4.0 2.5
Mining -0.1 0.0 0.0 -0.1 0.0 0.0

Industry 8.0 3.0 7.0 6.0 2.0 6.0
Electricity,water 5.5 4.0 5.0 4.5 3.0 3.5

Construction 8.0 7.0 7.0 6.0 5.0 5.0
Trade 7.0 3.0 6.5 5.0 2.0 4.5

Transport 6.0 9.0 5.0 3.0 5.0 3.0
Business services 4.0 2.0 4.0 3.0 1.0 2.5

Social services 7.5 6.0 7.5 ·4.5 4.0 4.5
Government 9.0 0.0 5.0 7.0 0.0 4.5
services
Other 6.0 4.0 5.0 4.5 3.0 3.5
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RESULTS

PROJECTED GGP FOR THE STUDY AREA (At constant 1985 prices) R'OOO

SECTOR Scenario 1 : 2000 Scenario 2 : 2000

Nelspruit Nsikazi White River Total Nefspruit Nsikazi White River Total
"

Agriculture 108869 29273 31695 169837 98842 '.. 20071 30190 149103
Mining 3412 274 141 3827 3412 )' 274 141 3827
Industry 376314 22826 63720 462860 312155 20705 58009 390869
Electricity, water 26867 38 3729 30634 24427 35 3229 27690
Construction 93613 10739 7188 111540 77653 8892 5952 92497
Trade 166256 5830 39294 211380 137668 5288 32508 175464
Transport 85357 23127 16266 124750 64055 15913 13420 93388
Business services 70873 2539 17911 91323 64345 2301 15489 82135
Social services 7389 19076 1006 27471 5567 15768 758 22093
Government 121621 34285 37740 193646 101060 34285 35981 171326
services
Other 12536 1337 14375 ·28248 10871 1214 12449 24533
TOTAL 1073106 149344 233064 1455514 900056 124744 208125 1232925

PROJECTED ECONOMIC GROWTH RATE PER AREA

Nelspruit Nsikazi White River Total

SCllnario 1 6.9 4.3 5.4 6.3

Scenario 2 5.0 2.4 4.2 4.6
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ANNEXURE B: SPATIAL MODEL

INTRODUCTION

Orientation

The spatial model represents the first of the three inter-related and
sequentially. linked elements of the integrated infrastructure planning model
that was developed for the study area (the other elements being the
infrastructure cost and financial models).

Objectives

The main purpose of the spatial model is to quantify the needs of the
growing population for residential land and to determine a spatial
development pattern (for developing vacant land identified for this purpose)
that will effectively address these needs and result in an improved urban
structure irr the study area.

/
f

Approach

The spatial model was formulated through:

• Consultation with local expertise

• Utilisation of existing publicized secondary information

• Application of the consultants' own intimate knowledge of the study
area

• ,Taking cognisance of other development studies in progress in the
area

• Giving specific attention to the development policies of the provincial
government.

METHODOLOGY

Basic Principles

The planning model is based on the following principles:" .
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• Data is collated in matrix format on a spreadsheet allowing for
computerised calculation and cross references.

• Inputs of existing data such as population figures serves as the main
information basis on which projections and planning are based. A
change in a specific input value will result in new information.

• The model is dynamic in nature, allowing for changes in development
policies, prioritisation of development needs and changing circum
stances.

• A five year planning period (1996-2000) is used.

Information Inputs (base input)

The following categories of existing information serve as inputs in the model:

• Population Figures per Settlement. Due to the non-availability of a
single reliable source of population figures, the following sources were
applied together to determine reliable base population figures:
o 1980 Central Statistical Service OSSA
o 1990 Central Statistical Service
o Aerial Photography by Human Sciences Research Council
o .' Revision of Information by former KaNgwane Government
o 1994 Central Statistical Service
o Recalculation by former KaNgwane Government
o Aerial Photography

• Number of Stands. The number of residential stands were calculated
. for each settlement (1990 and 1994) using aerial photography.

• Gross Area. The gross area (hectare) for each settlement was
calculated for 1990 and 1994.

,

Indicator Outputs

From the' above information inputs the following indicators were calculated
per settlement to be used for projection purposes:

• Growth Indicators. Average annual growth in population, area and
number of stands (1990 to 1994) by using the compound growth rate
formula. '

Popula~ion Densities. Past and present (1990, 1994) number of
people per stand.
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• Residential Densities. Calculated as number of stands per hectare
(gross) .

Projection Outputs

·Through applying the indicator outputs to the base input the model yields
the followi'!g projection outputs per year and per settlement:

• Population. Population projections for the year 1996 to 2000.

• Additional Stands Required. Projected number of additional stands
required at current population densHies for the p,eriod 1996 to 2000.

• Additional Area Required. Project additional hectares required at
different gross and net residential densities for the year 1996 to
2000.

Utojection Variables
.I

The projection outputs of the model are dependent on a number of
assumptions that warrant classification:

• Historical population growth rates (1990-1994) for the various
settlements are assumed to remain unchanged over the projected
period.

• No further densification of existing settlements will take place.
Growth will be absorbed by expansions and new development nodes.

• Current residential densities of existing settlements (stands per gross
hectare) are assumed to apply unchanged to the corresponding
expansion areas.

• Population densities are assumed to change over time.

• Newly developable areas are assumed to have different densities .

.. The ratio's of net to gross residential densities differ among the
. various settlements and were determined by the consultants based on

their knowledge of the study area.
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Land Allocation

The projected outputs of the model (required land area) are allocated to the
identified expansion areas and new development areas in a manner that will
contribute to an improved urban structure in the study area.

For this purpose a land allocation matrix was developed to distributed the
future population to certain selected areas. The land allocation matrix was
developed by taking the following aspects into account:

• Popul?tion distribution trends

• Population migration trends

• Urban capacities

• Equilibrium land allocation to accommodate growth.

RESULTS

The spatial results of the indicative investment scenario that was simulated
with the aid of the model, appear in the following Tables: B-1 to 8-26.
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ZONE 2: r']A Pienaar
26 oaanljle

ZONE 3:

~=~3A
36 welltsha
3C Clau-elau
30 Ngodinl

ISUB.TOTAL

ZONE4: • GOOINI

4A Gutshwa
4C Mpumalanga
40 Phalwa
4E Dwalenl

SUB·TOTAL

ZONE 4: KABOKWEtil

4B Kabokwenl

SUB·TOTAL

ZONE6
~elsprult5

SUB·TOTAL

ZONE 6

I
R

6 hlle River

SUB-TOTAL

ZONE 12 rATSULU I KAAPMUIDEN
12 MatsuluIKaapmulden

~"n TOTAL

,uT:;;;r-

-EJ'-· I I amITY ["ROS""."TY I ""'Eel'"
. Z.ONES. smLEM'NT "., .,"'", SO.,... AVERAG'
. ... I 1990 I 199~ II 1990 I 1994 I N~:~~~S.

ij ~~~ !

rz<illE1:lKANYAMAZANE "'m'l I 16'I 1A. IIKaNyamazane ;;~i@§M!iMMiM 6.1% j:WMl:f!i!i!iMMiiii! 3.6% :IUMJ1JiI\M#iiii 3.6% 7.1 7.9 8.4 8.4 6.1% .

. SUB.TOT~L 37000 46900 6.1% 620 713 3.6% 5185 5962 3.6% 7.1 7.9 8.4 8A I
MSOGWABA II I I II I I II I I II I II I II I

Table B1



. YEAR "1995·

Stands required at current densltles Araa required at current gross densities Area required at nett
ZONES Settlement IPeoDle Der standI 'Stands I hal densities of x

- -- --
Total Additional Total AdditionalExpected stands I ha

PODulatlon Stands Stands Area 'hal Area Ihal AddItional area Ihal
EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE

lA KaNyamazane 49764 6326 364 757 44 24

SUB·TOTAL 49764 6326 364 757 44 24
ZONE 2: MSOGWABA

:2A Plenaar 20250 3256 38 445 5 4
28 Daanijle 58986 9364 241 1971 51 24

SUB-TOTAL 79246 12620 279 2418 56 28
ZONI:3: CLAU-CLAU

:3A Newscom 5124 1017 65 333 21 6
38 Zwelltsha 17025 2677 177 535 35 18
3C Clau-clau 18400 . 2917 71 803 20 7
3D Ngodlnl 11046 ,,1661 37 235 5 4

SUB-TOTAL 52595 8272 350 1907 81 3S
ZONE": GUTSHWA-NGODINI

4A Gutahwe 18849 3176 130 1022 42 13
4C Mpumalanga 1533 245 1 103 1 0
4D Phatwa 2740 378 34 112 10 3
4E Dwalenl 5911 900 58 181 12 6

SUB-TOTAL 30033 4699 223 1418 64 22
ZONE": KABOKWENI

48 Kabokwenl 22787 2457 133 413 22 9

SUB·TOTAL 22787 2457 133 413 22 9
ZONE 5 NELSPRUIT

5 Nel5pru~ 26311 6361 414 2171 141 28

SUB·TOTAL 26311 6361 414 2171 141 28
ZONE 6 WHITERIVER

6 WhiteRiver 5798 2630 100 688 26 7

SUB·TOTAL 5798 2630 100 688 26 7
ZONE 12 MATSULU I KAAPMUIPEN

12 MatauluIKaapmulden 45574 7246 417 707 41 28

SUB·TOTAL 45574 7248 417 707 41 28
TOTAL A :1111117 50610 2279 --;;;;m- 47~ ·80

Table 82



YEAR:: 1995

Stands required at current densities Area required at current gross densities Area requIred at nett
. ZONES Settlement

"" -" (PeoDle Der standI (Stands I hal densities of x
Expected Total Additional Total Additional stands I ha

Population Stands
,

Stands Area thaI Area thaI Additional arlla thaI
EXPANSION OF SETTLEMENTS AND NEW OEVELOPMENT NODES: ALLOCATION AND LAND BUDaET
ZONE 1: KANYAMAZANE

18 Tekwane East 53 4

SUB-TOTAL 53 4
ZONE 2: MSOGWABA

2C Aldie 67 7
20 , Intersection 25 3
2E Western extension 20 2
2F Eastern extension 76 6
2G Southern extension 6 1

SUS·TOTAL 195 20
ZONE 3: CLAU-eLAU

3E Clau-clau North 56 6
3F Clau-clau Soulh 59 6
3G Zweillsha South 126 13
3H Clau-clau Wesl 10 1

SUS·TOTAL 252 25
ZONE 4: KABOKWENI

4F Gutshwa West 73 7
4G Gutshwa East 76 8
4H Backdoor 9 1

SUB-TOTAL 160 16
ZONES NELSPRUIT

5A Nelspru~ West 106 14
58 Nelspru~ Soulh 108 14
50 Nelspruit Easl 106 14

SUB·TOTAL 324 41
ZONE 6 WHITERiVER .

6A While River Soulh 30 4
68 White River West 30 4
6C While River East 30 4

SUB·TOTAL 90 11
TOTAL B 1074 116

Table 83



· YEAR =1995

Stands required at current densities Area required at current gross densIlles Area requIred at nett
Settlement·

_.
(People per stand) IStands I hal densities of xZONES

Expected Total Additional Total Additional stands I ha
Population Stands Stands Area Ihal Area (hal AddltJonal area Iha)

NEW DEVEl.OPMENT NODES

7A Tekwane North 157 10

78 Tekwane West 149 10

7C Tekwane South 139 9

7D Karlno

BA Oewerslg A 152 12

BS Oewerslg S

9 Rocky's Drill Res. 33 2
10A Plaston A 63 4

10B Plaston B 63 4

11 Boschrand 116 15

12 MatsulUIKaapmulden 333 22

TOTALC 1206 89

I ITOTALB+C I I I 2279 I I I 206 I

......

'" "l'

TableB4



Yf8R Cl 1l;l96

Slands required at current densltles Area required at current gross densities Area required at nett
ZONES Settlement -- IPeoDle Der standI ISlands! hal densItIes ofx

Expected Tolal Additional Total Addltlonal stands! ha
PODulatlon Stands Stands Area Ihal Area Ihal Additional area fhal

EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE .
1A KaNyamazane 52803 6712 388 803 46 26

SUB·TOTAL 52803 6712 386 803 ..6 26
ZONE 2: MSOQWABA

2ft. Plenaar 20486 3294 38 450 5 4
26 Daan~le 80557 . 9612 248 2024 52 25

SUB·TOTAL 81043 12906 286 2474 57 29
ZONE3: ~LAU-eLAU .

SA Newscom 5472 1086 69 356 23 7
36 ZweJJt:;ha 18229 2866 189 573 38 19
3C Clau-clau 19886 2990 73 824 20 7
3D Ngedlnl 11298 1699 38 240 5 4

SU8-TOTAL 54884 8641 369 1993 86 37
ZONE4: GUTSHWA·N90DINI

GU1:$hwa 20894 3311 135 11)66 44
,"

4A 14
4C Mpumalanga 1541 247 1 103 1 0
40 Phatwa 3011 415 37 123 11 4
4E Dwalenl 6316 961 62 193 12 8

SUB·TOTAL 31562 4934 235 1486 68 24
ZONE": KABOKWENI

46 Kabokwenl 24095 2598 141 ,437 24 9

SUB·TOTAL 24095 2598 141 437 24 9
ZONE 5 NELSPRUIT

5 Nelsprult 28140 6803 442 2322 151 29

SUB-TOTAL 28140 6803 442 2322 151 29
ZONE 6 WHITERIVER

6 WMeRlver 6027 2734 104 715 27 7

SUB-TOTAL 6027 2734 104 715 27 7
ZONE 12 MATSULUIKMPMUlPEN

12 MatsululKaapmulden 48354 7687 442 750 43 29

SUB·TOTAL 48354 7697 442 750 43 29
TOTAL A 326908 53016 ?""06 10979 502 190

Table 85
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YEAR =1\)96

""" •.>:M<

Stands requIred at current densltles Area requIred at current gross densIties Area required at nett
ZONES Settlement {People per standI {Stands I hal densltles at x .

Expected Total Additional Total Additional stands I ha
Population Stands stands Area {hal Area (hal Additional area {hal

EXPANSION OF SETTLEMENTS AND NEW DEVELOPMENT NODES: ALLOCATION AND LAND BUDGET

ZONE1: KANYAMAZANE
1B Tekwane East 55 4

SUB-TOTAL 55 4
ZONE 2: MSOQWABA

2C Aldie 69 7
20 Intersection 26 3
2E Western extension 20 2
2F Eastern Extensl9n 80 8
2G Southern extension 6 1

SUB-TOTAL 200 20
ZONE 3: ~LAU-CLIiU

31: Clau-cleu North 59 6
3F Clau-clau South 63 6
3G Zwelitsha South 133 13
3H Clau-clau West 11 1

-
SUB·TOTAL 266 27

ZONE 4: KABOKWENI '..
4F Gutshwa West ) .. 78 8
4G· Gutshwa East 82 8
4H 8ackdoor 9 1

SUB-TOTAL 170 17
ZONE 5 NELSPRUII

SA NelspruK West 115 14
58 Nelsprult South 115 14
5C Nelsprult East 115 14

-,

SUB-TOTAL 346 43
ZONE 6 WHIIERIYER

6A WhKe R""er South 31 4
6B White R""er West 31 4
6C White R""er East 31 4

SUB-TOTAL 94 12
TOTALB 1130 122

Table B6



· Stands required at current densities Area required at current gross densities Area required at nett
ZONES Settlement.. .. .' (People per stand) (Stands I hal densfUes of x

Expected Total Additional Total Additional stands I ha
Population Stands Stands Area thaI Area (hal Addltlonal area (hal

NEW DEVELOPMENT NODES

?A Tekwane North 166 11

78 Tekwane Weet 15? 10.

7C Tekwane South 147 10

70 Karina

8A Oewerslg A 161 12

88 Oewerslg B

9 Rocky'e Drift Ree. 35 2

10A Plastan A 66 4

108 P/aston B 66 4

11 Boschrand 124 15

12 MateuluiKaapmulden 354 24

TOTALC 1276 94

I I I I I 2406 I I I 216 I

"'..
I'
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BASIC AND PROJECTED POPULATION AND LAND BUDGET.

,YEAR: 1997

."
Stands required at current densItIes Area required at current gross densities Are,! required at nett

ZONES Settlement /Peoole Der standI /Stands I hal densities of x
Expected Total Additional Total Additional stands/ha

Pooulatlon Stands Stands Area /hal Area/hal Additional area /hal
EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE

lA KaNyamazane 56027 7122 410 852 49 27

SUB·TOTAL 66027 7122 410 852 49 27
ZONE! 2: MSOGWABA

2A Plenaer 20725 3332 38 456 5 4

26 Deenqle 62160 9867 254 2077 54 25

SUB·TOTAL 82886 13198 293 2533 59 29
ZONE 3: ~LAU-CLAU

3A Newscom 5844 1159 74 380 24 7
36 Zwelltsha 19518 3069 203 613 41 20
3C Clau~lau 20384 3065 75 844 21 7
3D Ngodlnl 11555 1738 39 246 5 4

SUB-TOTAL 57301 9031 390 2083 91 39
ZONI!4: GUTSHWA.NGOpINI "

4A Gumhwa 21575 3452 '" 141 1111 45 14
4C Mpumelanga 1549 248 "\"1. 1 104 1 0
40' Phalwa 3309 458 > 41 135 12 4
4E Dwalenl 6749 1027 68 207 13 7

SUB-TOTAL 33181 6195 249 1557 71 25
ZONE! 4: KABOKWENI

46 Kabokwenl 25477 2747 149 462 25 10

SUB.TOTAL ' 25477 2747 149 462 25 10
ZONES NELSl'RUlT

5 Nelsprull 30097 7276 473 2484 161 t 32

SUB·TOTAL 30097 7276 473 2484 161 32
ZONE 6 WHITERIVER

·8 While River 6266 2842 108 744 28 7

SUB·TOTAL 6266 2842 108 744 28 7
ZONE 12 MATSULUIKAAl'MUIPEN

12 MatsululXaapmulden 51303 8156 469 795 46 31

SUa·TOTAL 51303 8156 469 795 46 31
TOTAL A 342537 55569 2541 11510 ' 531 200

n"t;.;)
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YEAR'" 1997

Stands required at current densities Area required at current gros$ den$Jtles Area required at nett
ZONES Settlement - (People per stand) (Standli / hal densltleli of x:

Expected Total Additional Total Additional stand$/ ha
population Stands Stands Area (ha) Aree (hal Additional area (ha)

EXPANSION OF SETTLEMENTS AND NEW DEVELOPMENT NODES: ALLOCATION AND LAND BUDGET
ZONE 1: KANYAMAZANE

18 Tekwane East 58 4

SUB-TOTAL 0 0 58 0 4
ZONE 2: MSOGWABA

2C Aldie 70 7
20 Intersection . 26 3
2E Western Extension 20 2
2F .,' Eastern Extension 82 8
2<3 Southern Extension 6 1

SUB-TOTAL 0 0 205 0 0 20
ZONE 3: CLAU-CLAlJ

3E Clau-{lleu North 62 6
3F Clau-{lleu South 66 7
3<3 Zwelltsha South 140 14
3H Clau-{llau West 12 1

SUB-TOTAL 0 0 281 0 0 28
ZONE 4: ~BOKWENI

4F Gutshwa West " 82 8
4G Gutshwa East 87 9
4H Backdoor 10 1

SUB-TOTAL 0 0 179 0 0 18
ZONE 5 N~LSPRUlr

"

SA Nelsprult West 123 15
56 Nelsprult South 123 15
50 Nelsprult East 123 15

SUB·TOTAL 0 0 369 0 0 46
ZONES WHITERIVER

6A. Whtte River South 33 4
66 WMe River West 33 4
BC White River East '.... 33 4

"SUB·TOTAL 0 0 ", 98 0 0 12
TOTALB 0 '0 1190 0 0 129

. Table Be



YEAR = 1997

Stands required at current densities Area required at current gross densities Area requlre~at nett

ZONES Settlement (People per standI IStands I hal densities'ot x

Expected Total Additional Total .' Additional stands/ ha

PopulatIon Stands Stands Area (ha) Area (ha) Additional area (ha)

NEW DEVEl.OPMENT NODES

7A TekWane North 175 12

76 TekWane West 166 11

7C TekWane South 156 10

7D Karlno 0 0
8A Oewer&lg A 171 13

88 Oewer&lg 8 0 0

a Roo!<ys Drill Res. 37 2

10A PlastonA 70 5

108 Pleston 8 70 5

11 B06chrand ......, 131 16

12 MalsuluIKaapmulden

"
375 25

TOTAl.C 0 0
')'

1351 0 0 100

I ITOTAL B+C I 0 I 0 I 2541 I 0 I 0 I 228 I

'. Table B10



aAS1C AND PROJECTED POPULATION AND LAND BUDGET,

."
YEAR = 1998-

',' Stancls required at curren~densIties Area required at current gross densltles Area required at nett
ZONES Settlement IPeODle Der standI IStands I hal densities of x

... ,
--' Expected Total Additional Total Additional stands I ha ,',

"

Pooulatlon Stands Stands Area/hal Area Ihal Additional area Ihal
EXISTING Sm~EMENTS

, ZONJ!1: KANYAMAZANE

lA KaNyamazane 59449 7557 435 904 52 29

SUB·TOTA~ 59449 7657 435 904 52 29
ZONE 2: MSOGWABA

2A Plenaar 20967 3371 39 461 5 4
28 Daanijle 63805 10128 261 2132 55 26

SUB·TOTA~ 84772 13499 300 2593 60 30
ZONE 3: CLAU-CLAU

3A NllWicom 6240 1238 79 406 26 8
38 Zweliliha 20899 3286 217 656 43 22
3C Clau-elau 20894 3142 77 865 21 8
3D Ngodlnl 11819 1777 40 251 6 4

SUB-TOTA~ 69862 9443 412 2179 96 41
ZONJ!4: GUTSHWA·NGOPINI c

4A Gulihwa 22494 3599 147 1159 47 " 15
4C Mpumalanga 1557 249 1 104 1 0
4D Phalwa 3635 501 45 149 13 5
4E Dwalenl 7211 1098 70 221 14 7

SUB·TOTA~ 34897 5484 264 1633 76 26
ZONE4: KAB0t<WENI

48 Kabokwenl 26938 2905 158 489 27 11

SUB·TOTA~ 26938 2905 158 489 21 11
ZONES NElSPRUII

5 Nelspru~ 32189 1782 506 2656 173 34

SUB-TOTA~ 32189 1182 606 2656 173 34
ZONE 6 WHITERIVER

6 White River 6514 2955
......

112 773 29 1"-
SUB·TOTAl 6514 2955 "'112 773 29 7

ZONE 12 MATSUlUlKMPMUIDEN

12 MatsululKaapmulden 54433 6654 498 644 49 33

SUB-TOTA~ 54433 8654 498 844 49 33
TOTAL A ~~Anu ~R'~R ?6M <?n7O 561' 211

Table Bl1



.BASIC AND pROJECTED POPULATION AND LAND BUDGET.

YEAR= 1998

Stands required at current densities Area required at current gross densities Area required at ~ett
ZONES Settlement {Peoole oer standI {Stands I hal densities of x.... .-

Expectad Total Additional Total Additional stands I ha;

Pooulatlon Stands Stands Area {hal Area {hal Additional area {hal
EXPANSION OF SETTLEMENTS AND NEW DEVELOPMENT NODES: ALLOCATION AND LAND BUDGET ;, :

ZONE 1: KANYAMAZANE

16 TelWane East 61 4

SUB·TOTAL 61 4
ZONE 2: MSOGWABA

2C Aldie 72 7
2D Intersection 27 3
2E We.tern extension 21 2
2F Eastern extension -, 84 8
2G Southern extension 6 1

,,,-
SUB·TOTAL 210. 21

ZONE 3: CLAU-CLAU

3E . Clau-clau North 66 7
3F Clau-clau South 70 7

-30 Zwelitsha South 148 15
3H Clau-clau We.t 12 1

SUB-TOTAL 297 30
ZONE 4: KABOKWENI

4F Gutshwa We.t 87 9
4G Gut.hwa East 92 9
4H 6aokdoor 11 1

SUB·TOTAL 190 19
ZONE 5 NELSPRUIT

SA Nelsprult West 131 16
56 Nelsprult South 131 16

-SC Nel.prutt East 131 16

SUB-TOTAL 393 49
ZONES WHITERIVER

6A White River South 34 4
_-66 White River West 34 4
BC WMe River East 34 4

SUB·TOTAL 102 13
TOTAL B 1253 136

Table 812



,~"""

stands required at current densities Area required at current gross densities Area required at nett

ZONES Settlement - (People per standI (Stands' hal densltles:of x

Expected Total Additional Total Additional stands I ha

Population Stands Stands Area (hal Area (hal Additional area (hal

NEW DEVEL.OPMENT NODES

7A Tekwane North 185 12

76 Tekwane West 176 12

7C Tekwane South 164 11

7D Karlno

8A Oewerslll A 182 14

86 Oewerslll 6

9 Rocky's Drln Res. 39 3
10A Plaston A 74 5

106 Plaston B 74 5
140

,
1711 Boschrand

12 MatsuluIKaapmulden 398 27

TOTAL C 1432 106

I I TOTAL B+C1 I I 2684 I I I 241 I

'.....
'..

)'

Table 613



BASIC AND PROJECTED POPULATION AND LAND BUpGET,

VEAR=1999

Stands required at current densities Area required at current gross densities Area required at nett
ZONES Settlement (Peaole Der standi 'Stands / hal densities of x

Expected Total Additional Total Additional stands/ha
Population Stands Stands Ar.ethel Ar.athel Addltlonel area (hal

EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE

lA KaNyamazane 63079 8019 461 959 55 31
......,

"SUB·TOTAL 63079 8019 461 959 55 31
ZONE 2: MSOGWABA ),

2A Pleneer 21212 3410 39 466 5 4
28 Daanijle 65494 10396 268 2188 56 27

" SUB-TOTAL 86705 13806 307 2665 62 31
, ZONE3: CLAU=CLAU

3,A., NeWllcom 6664 1322 84 434 28 8
38 Zwalllllhe 22377 3518 232 703 46 23
3C Cleu-clau 21418 3221 79 887 22 6
3D Ngodlnl 12088 1818 41 257 6 4

SUB.TOTAL 62647 9879 436 2281 101 44
ZONE4: GUTSHWA·NGOPINI

"

4A' Outshwe 23452 3752 153 120& 49 \ 15
4C Mpumalange 1565 250 1 105 1 0
40 Phetwa 3994 551 50 163 15 5
4E D.valenl 7705 1173 75 236 15 8

SUB.TOTAL 36716 5748 279 1712 80 28
ZONEl4: J;(ABOKWENI

48 Kabokwenl 28484 3072 167 517 28 11

SUB-TOTAL 28484 3072 157 617 28 11
ZONES NELSPRUIT

5 Nelspru~ 34428 8323 541 2841 185 36

SUB·TOTAL 34428 8323 541 2841 185 - 36
ZONE 6 WHITERIVER

6 Wh~e River 6771 3072 117 804 31 8

SUB-TOTAL 6771 3072 117 804 31 8
ZONE 12 MATSULU/KAAPMUIPEN

12 MalliuluJKaapmulden 57753 9182 528 895 51 35

SUB·TOTAL 57753 9182 628 896 61 36
TOTAL A 3784R3 fl1100 '2836 -1'fl~- ~ ??~'

,Table 814



Stands required at current densities Area required at current gross densities Area reqUired at nett
ZONES Setuernent /PeoDle Der standI (stands Jhal . densities of x .

.. ' - Expected Total Additional Total Additional stands I ha
PODulation Stands Stands Area (hal Area (hal Additional area /hal

EXPANSION OF SETTLEMENTS AND NEW DEVELOPMENT NODES: ALLOCATION AND LAND BUDGET

ZONE 1: KANYAMAZAf:jE

18 Tekwane East 64 4

SUB-TOTAL 64 4
ZONE 2: MSOQWABA

2C Aldie 74 7
2D Intersection 28 3
2E Western Extension 22 2
2F Eastern Extension 86 9
2G Southern Extension 6 1

SUB·TOTAL 215 22
ZONE 3: CLAU-CLAU

3E Clau-clau North 70 7
3F Clau-ciau South 74 7
3G Zwelltsha South 157 16

3H Clau-clau West 13 .. 1

SUB·TOTAL 314 31
ZONE 4: KABOKWENI

. 4F Gutshwa West 92 9
4G ' Gutshwa East 'r-, 98 10
4H Backdoor "- 11 1

'>'
SUB-TOTAL 201 20

ZONES NELSPRUIT

5A Nelsprull West 140 17
56 ., Nelsprult South 140 17

5C Nelsprult East 140 17

-
SUB·TOTAL 420 52

ZONE 6 WHITERIYER
6A White River South 35 4
66 White River West 35 4
6C White River Easl 35 4

SUB-TOTAL 106 13
TOTALB 1320 143

Table 815



,'yEAR =1999
"'.:

--
~

Stands feqilireel at current clensltles Afea fequlred at current gross clensltles Area requlrecl at nett
ZONES Settlement (PeoDle per stand) (Stands I hal den5ltle~of x

."
.- - Expected Total AddItIonal Total Additional stands I ha ,... -

, PODulatlon Stands Stands Area (hal Area (hal Additional area (hal
NEW DEVELOPMENT NODES

7A Tekwane North 196 13
78 - Tekwane Wesl 186 12
7C Tekwane South 174 12
70 Karlno

SA Oewerolg A 193 10
8S Oewerolg B

9 Rocky's Orin Res. 41 :3
10A PlastonA 79 0
108 Plaslon B 79 0
11 Boschrand 149 19
12 MalsululKaapmulden 422 28

TOTAL C 1617 112

I ITOTAL B+C I I I 2836 I I I 266 I

"

.......
";'

Table B16



""'"-
~
~~

Stands required at current densities Area required at currant gross densities Area required at nett
ZONES Settlement IPeople per standI IStandsl hal densltles of X

.' .-
Expected Total Additional Total Addltlonal stands I ha

". Population Stands Stands Area/hal Area Ihal Additional area Ihal
EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE

lA KaNyamazane 66931 8508 490 1018 59 33
,

SUB-TOTAL 66931 8508 490 1018 59 33
ZONI!2: MSOGWABA

2A Plenaar 21460 3450 40 472 5 4
26 Oaanijle 67227 .10671 275 2246 58 28

SUB·TOTAL 88686 14121 315 2718 63 31
ZONE 3: CLAU-CLAU

3A Newscom 7117 1412 90 463 29 9
36 Zwelltsha 23959 3767 249 753 50 25
3C Clau-i:lau 21954 3301 81 909 22 8
3D Ngodlnl 12364 1859 41 263 6 4

SUB·TOTAL 65394 10340 461 2388 107 46
ZONE4: GUTSHWA-NGOPINI

4A Gutshwa 24451 3912 160 1259 51 16
4C Mpumelanga 1573 252 1 105 1 0
40 Phatwa 4389 605 54 180 16 5
4E ' Dwalenl 8233 1253 80 252 16 8

SUB-TOTAL 38645 6050 296 1796 84 30
ZONE 4: KABOKWENI

46 Kabokwenl 30118 3248 176 546 , 30 12

SUB·TOTAL 30118 3248 176 546 30 12
ZONE 5 NELSPBUIT

5 Nelsprult 36821 8902 579 3039 198 39

SUB·TOTAL 36821 8902 579 3039 198 39
ZONE 6 WHITERIVER

6- WMeRlver 7039 3193 122 83fl 32 8

SUB-TOTAL 7039 3193 122 836 32 8
ZONE 12 MATSULUlKAAPMUIDEN

12 MatsululKaapmulden 61275 9742 560 950 55 37

SUB-TOTAL 61275 9742 560 950 55 37
TOTAL A ' :l!l4Q11 M104 2998 13290 6?7 ?~6

Tpble 617



,,; Stands required at current densities Area requIred at current gross densities Area requIred at nett
ZONES settlement - (People per standI (Stands I hal densities ofx:

.--'.-
Expected Total Addltfonal Total Additional stands I ha

'" Population Stands Stands Area thaI Area (ha) Additional area (hal
EXPANSION OF SETTLEMENTS AND NEW DEVELOPMENT NODES: ALLOCATION AND LAND BUDGET

ZONE 1: KANYAMAZANE

16 Tekwane East 67 4

SUB.TOTAL 67 4
ZONE 2: MSOGWABA

2C Aldie 76 8
20 Intersection 28 3
2E Western Extension 22 2
2F Eastern Extension 88 9
2G Southern Extension 6 1

SUB·TOTAL 220 22

ZONE 3: CLAU-CLAU

3E Clau-clau North 74 7
3F Clau-clau South 78 8
3G Zweilisha South 166 17
3H Clau-clau West 14 1

SUB·TOTAL 332 33

ZONE 4: KABOKWENI

4F Gutshwa West 98 10
4G Gutshwa East 104 10
4H Backdoor 12 1

SUB·TOTAL 213 21
ZONES NELSPRUIT

5A Nelsprutt West 149 19

56 Nelsprult South 149 19

5C Nelsprult East 149 19

SUB·TOTAL 448 56
ZONE 6 WHITE RIVER

6A White River South "- 37 5
66 White River Wesl

";"
37 5

6C White River East 37 5

SUB-TOTAL 111 14
TOTALB 1390 151

Table 618
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,. Stands required at current densities Area required at current gross densities Area requlre~at nett

ZONES Settlement ," (People oer standI (Stands I hal densities· of x, ......
Expected Total Additional Total Additional stands I ha

Population Stands Stands Area (hal Area (hal Additional area (hal

NEW DEVELOPMENT NODES

7A Tekwane North 207 14

76 Tekwane West 196 13

7C Tekwane South 184 12

70 Karlno

SA Oewerslg A 205 16

88 Oewerslg 8

9 Rocky's Drin Res.. 43 3

10A Plaslon A 83 6

108 Plaslon.8 83 6
11 . 80schrand 158 20

12 MalsululKaapmulden 448 30
'"

TOTALC 1607 118

I ITOTAL B+C I I I 2998 I I I 269 I

Table 819



BASIC ANP PROJECTEP roPUUl,TION ANP LAND BUpGET

ACCUMULATIVE TOTAL FOR YEAR 2000

Stands reqUired at current densities ' Area required at current gross densities
ZONES settlement (People per stand) (stands / hal

Total Additional Total Additional

Stands stands Area (ha) Area (ha)

EXISTING SETTLEMENTS

ZONE 1: KANYAMAZANE

1A l<aNyamazane . 8508 2546 1018 305.
SUB-TOTAL 8508 2546 1018 305

ZONE 2: MSOGWABA
2A Pienaar 3450 232 472 32
26 Daantjie 10611 1548 2246 326'

SUB-TOTAL ' 14121 1780 2718 358

ZONE 3: CLAU-CLAU

3A Newscom 1412 460 463 151
36 Zwelitsha 3767 1267 753 253
3C Oau-clau 3301 455 909 125
3D Ngodini 1859 235 263 33

SUB-TOTAL 10340 2418 238S 563
ZONE 4: GUTSHWA-NGODINI

4A Gutshwa 3912 866 1259 279
4C Mpumalanga 252 8 105 3

40 Phatwci 605 261 180 78
4E Dwaleni 1253 411 252 83

SUB-TOTAL 6022 1546 1796 442
ZONE 4: KABOKWENI t.....

4B Kabokweni 3248 924 546 / 155

SUB-TOTAL 3248 924 546 l 155
ZONE 5 NELSPRUIT

5 Nelspruit 8902 2955 3039 1009

SUB-TOTAL 8902 2955 3039 1009
ZONE 6 WHITERIVER

6 White River 3193 663 836 174

SUB-TOTAL 3193 663 836 174

ZONE 12 MATSULUIKAAPMUIDEN ..
12 MatsululKaapmtJiden 9742 2913 950 284

SUB-TOTAL 9742 2913 950 284

I IITOTALA I 64076 I 15745 I 13290 I 3289 I

Table B20
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BAsIc AND P~qJECTEOPOPULATION AND LAND BUDGET.

SUB-TOTAL 1246
ZONE 3: CLAU-CLAU

3E Oau-clau North 387
3F Oau-clau South 411
3G Zwelitsha South 870
3H Oau-clau west 73

SUB-TOTAL 1741
ZONE 4: KABOKWENI

4F Gutshwa West 510
4G Gutshwa East 541
4H 8ackdoor 62

SUB-TOTAL 1113
ZONE5 NElSPRUIT

5A Nelspruit West 70T
. 56 Nelspruit South 70T

5C Nelspruit East 70T

SUB-TOTAL 2300

ZONEl> WHITERIVER

SA WMe River South 200

66 White River West 200

6C White River East 200
.

SUB-TOTAL 599

TOTALS 735T

EXPANSION OF SETTLEMENTS: ALLOCATION AND LAND BUDGET

Total Additional

Area (hal Area (hal

Area required at current gross densities

(Stands Jhal

I I
358

427
160

125
498
36

Additional

Stands

TableB21

Total
Stands

Stands required at current densities

(People per stand)settlementZONES

ZONE 2: MSOGWABA

2C Alcfte

20· Intersection
2E Western Extension

2F Eastern Extension

2G Southern Extension

ACCUMULATJVE TOTAL FOR YEAR 2000

I~Ne." I.KANYAMAZAN.E16 Te~East·

SUB-TOTAL



Tota! Addltlonal
Area (ha) Area (ha)

I

Area required at current gross densities
(Stands Jhal

817

817

436

436

871

2330

2330

3078

1085
1029

964

15745

Addltlonal
Stands

Table B22

Total
Stands

Stands reqUired at current densltles
(People per stand)settlementZONES

SUB-TOTAL

ZONE 7 TEKWANE

7A Tekwane North

76 Tei<wane West

7C Tekwane South

. 70 Karino

SUB-TOTAL.

SUB-TOTAL

SUB-TOTAL

ZONe 12 MAISULU/KMPMUIDEN.

12 MatsululKaapmuiden

ZONE 11 BOSCHRAND
11 Boschrand

ZONE 10 PLASTON

10A Plasten A
10B P1asten 6

NEW DEVELOPMENT NODES: ALLOCATlON AND lAND BUDGET

ACCUMULATIVE TOTAL FOR YEAR 2000

BASIC AND PROJECTED POPULATION AND LAND BUDGET.



.. /

Gross

to nett
.conversion

%

2000
Stands} ha

1999
Stands} ha

199B
Stands I ha

1997
Stands I ha

1996
Stands I ha

1995
Stands I ha

SETTLEMENTS

die
Intersection

estern extension
Eastern extension
Southern extension

Clau-clau North
IClau-claU South
Zwelltsha South
bau-clau West

ZONE 3:
3E

3F
3G
3H

ZONE 4:
4F
4G
4H

~-

\N
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VARIABLES: Plannlna densities - stands

ZONES SETTLEMENTS

1994 1995

Stands I ha

1996
Stands I ha

1997

Stands I ha

1998

Stands I ha

1999

Stands I ha

2000
Stands/ha

Gross.

to nett

conl/erslon

%

.. '.:;.;"",-

'~J~
r.,o,;
'~-"b..

NEW SETTLEMENTS : ALLOCATION AND LAND BUDGET

7A Tekwane North
76 TekwaneWest

7C Tekwane South
70 Karlno

8A Oewerslg A

8B Oewerslg B

9 Rocky's Drill Res.
10A Plaston A
106 Plaston B
11 Boschrand
12 MatsululKaapmulden

J.

'",-
)~

TableB24



BASIC AND PROJECTED POPULATION AND LAND Bl

T
0,

ZONES SETILEMENT 1B 2C 20 2E 2F 20 3E 3F 30 3H 4F 4G 4H 5A 56 5C 6A S6 6C 7A 76 7e 70 SA S6 9. lOA lOB 11 12 T

"
-, A

L

EXISTING SETILEMENTS
ZONE 1: KANYAMAZANE

lA KANYAMAZANE 7% 2% 2% 2% 27% 27% 26% Cl% 2% 100%

SUB-TOTAL

ZONE 2: MSOGWABA

2A PIENAAB 6% 24% 9% 7% 28% 2'/0 1% 1% 1% 6% 5% 5% 4% 1% 100%

26 OAANTJIE 6% 24% 9% 7% 28% 2~, 1~, 1~, 1% 6% 5~. Cl% 4'10 1% 100%

SUB-TOTAL

ZONE 3: CLAu..cLAU

3A NEWSCOM 3% 16% 17% 36% 3% 1% 1% 1% 3% 3~. 2% 2% 3% 4% 4% 1% 100~.

3B ZWELITSHA 3% 16% 17% 36% 3% 1% 1% 1% 3% 3% 2% 2~, 3% 4% 4'/0 1% 100~.

3C CLAU-CLAU 3% 16\', 17~, 36~. 3~, 1% W, 1% 3% 3% 2%' 2% 3% 4% 4% 1% 100%

3D NGOOINI 3% 16% 17% 36% 3~, 1~. 1~, 1% 3% 3% 2% 2% 3% 4% 4% 1% 100%.
SUB-TOTAL

ZONE 4: GUTSHWA-NGOOINI
4A GUTSHWA 33% 35% 4% 1% 1% 1% 1~, 1% 1% 3% 3% 2% 1% 4% 4% 4% 1% 100%

4C MPHUMALANGA 33~, 35% 4% 1% 1% 1% 1~. 1% 1% 3% 3Y. 2% 1% 4% 4% 4% 1% 100%

40 PHAlWA 33~. 35% 4% 1% 1% 1% 1% 1% 1% 3% 3% 2% 1% 4% 4% 4% 1% 100%

4E OWALENI 33% 35% 4% 1% 1% 1% 1% 1% 1¥. 3% 3% 2% 1% 4% 4% 4% 1% 100%

SUB-TOTAL

ZONE 4: KABOKWENI
4B KABOKWENI 1% 1% 1% 2~, 2% 2~. 6% 5% 5% 3% 10% 30% 30% 2% 100%

SUB-TOTAL

ZONECl NELSPRUIT
NELSPBUIT 20% 20% 20% 20% 20% 100%

SUB-TOTAL
ZONES WHITERIVEB

WHITEBIVER 25% 25% 25~, 10% 15% 1001'.

SUB·TOTAL

ZONe 12 MATSULUIKAAPMUIDeN

12 MATSULUiKAAPMUIDEN 2~. 2% 2% 4% 3% 3% 4% 80% 100~.

SUB-TOTAL
TOTAL A

, LAND ALLOCATION MATRIX

""'!'.~

~
6./\,

J
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!lASIC'ANP PROJECTEp POPULATION AND LAND BUDg

LAND ALLOCATION MATRIX: Projected ree ulred number

ZONES Settlements Total lB 2C 20 2E 2F 2G 3E 3F 3G 3H 4F 4G 4H M 5B 50 6A 6B 60 7A 7El 70 7D 8A 8El 9 lOA lOB 11 12 Total

• additional
mnds

EXISTING SETTLEMENTS
ZONE 1: KANYAMAZANE

1A KANYAMAZANE 2546 179 61 61 51 68S 688 662 127 51 2:146

SUa-TOTAL
ZONE 2: MSOGWABA

2A PIENAAR 232 14 56 21 16 65 5 2 2 2 14 12 12 8 2 232

26 OAANTJJE 1546 93 371 139 108 433 31 15 15 15 93 77 77 62 16 1:148

SUB·TOTAL
ZONE 3: CLAU-eLAU

3A NEWSCOM 460 14 74 78 166 14 5 5 5 14 14 9 9 14 18 18 5 460

38 ZWELITSHA 1267 38 203 215 456 38 13 13 13 38 38 25 25 38 51 61 13 1267

3C CLAU·CLAU 455 14 73 77 164 14 5 5 CI 14 14 9 9 14 18 18 5 455

3D NGODINI 235 7 38 40 85 7 2 2 2 7 7 5 5 7 9 9 2 235

SUB·TOTAL
ZONE 4: GUTsHWA·NGODINI

4A GUTSHWA 666 286 303 35 9 8 9 8 8 8 26 26 17 8 35 35 35 9 866

4C MPHUMALANGA 6 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8

40 PHAlWA 261 86 91 10 3 3 '3 3 3 3 8 8 5 3 10 10 10 3 261

4E DWALENI 411 136 144 16 4 4 4 4 4 4 12 12 8 4 16 16 16 4 411

SUB·TOTAL
ZONE 4: KABOKWENI .

48 KABOKWENI 924 9 8 9. 18 18 18 50 46 46 28 92 277 277 18 924

SUB·TOTAL
ZONE 0 NELSPRUIT

5 NELSPRUrr 2955 ......, 591 591 5al 591 591 2955

SUB·TOTAL ~
ZONE 8 WHITERIVER

6 WHITERIVER ee3 166 166 166 66 100 663

SUa-TOTAL
ZONE 12 MATSULUIKAAPMUIOEN

12 Ma~uluJKaapmulden 2913 56 58 68 117 87 87 117 12330 2913

SUa-TOTAL
IT{ rAI A 111745 I~~A ..?, .~o I.?~ 149B 36 1387 I... I A' 73 I ~., 1M, 6? 17~7 1767 -767 1200 I?nn ?nr 8~ n?" IQ~ 22: 136 43S IR17 12330 574~

Tabl.826

/,,:



~""·""'''''''''''"'"'..---f··~-·~.~j.1 '_,"

ANNEXlJREC



'.,-'
;" .

>....

1

Inte.rvie.wswith operating personnel in the study area.

Information obtained form previous study documentation of the area, field
surveys and existing and past authorities.

'Jhe output of the spatial model.
I·

The provision of bulk infrastructure to ensure adequate capacity for existing and
. new developm ents.

/
I

The upgrading of all existing settlements that were inadequately serviced.

.';>ANNEXURE"C: . INFRASTRUCTURE MODEL

". The proVIsion of serviced sites· for new housing· supply for low-income
households, to be developed on suitably located land.

,,;,Professional staff with a background knowledge of the area.
,,-,>,

he infrastrL(cture model was developed with the aid of:

Theinfrastructure .cost model builds on the output of the spatial model and represents
the se.cond main element of the integrated infrastructure planning model for the study
area.

An attempt was made to establish what the priority investments might be for the study
area over the next five years. It was assumed that these priorities would be presented

a basic services approach primarily comprising:



2

.The. infrastructure cost. model was develope d ~ccording to the following principles:

Data is collated in matrix format in a computerised spreadsheet.

Inputs of existing data such as service standards, service costs per stand, land
allocation per settlement (from the spatial model), etc. forms the basis for'

.calculating indicator; outputs. and projected costs per service category and
settlement.

The model is dynamic in nature allowing for the simulation of numerous
combinations and permutations of input variables and values.

• . A five year infrastructure investment period (1996-2000) is used.

•. All money values are at 1995 prices.

Information inputs

,The following inputs form the basis of the model:

Net development area and required number of stands per year per settlement
from land allocation matrix.

Estimated cost per bulk infrastructure category per settlement.

Present and desired future internal service standards per settlement.

Upgrading costs per internal service category for existing inhabited areas.

Internal service distribution for new developm ents at various service standards.'

Development costs per internal service and service standard for new
developments at variable densities.

~~q
{' ,



_ ' ' •• -l:.,", ~_1. .~.-. ••• ~. '.

Cost of upgrading existing stands. Total cost per internal service category per
settlement according to desired service level.

Cost of developing new sites. Total cost per internal service category per·
settlem ent accordin 9 to service level and density level.

\

. Assumptions

The output' ofthe model is subject. to a number of assumptions and variables' that
:'need to be hig~lighted:

The future service standards are variables which can be adjusted according to
financial affordability levels. .

• The phasing of capital investment costs is a variable that can be changed
within the parameters of the five year development period.

'.. Variable densities can influence the cost of infrastructure development in new
development areas.

/
.I

.input and output of the infrastructure cost model that was obtained from the
simulated investment scenario, appear in the following Tables: C-1 to C-28.



YEAR
2

119:8 119~9 ~ 112~1(M) I I 2000 I year I (years) I 1990 I 1990 I 1997

96 0.6 68 1997

:lIl1lillllllll I I
68

96 0.6- 08 1998

I 58
96 0.6 58 1999 I 58

82 I 0.6 I 49 1'1995 1111!11:[~I·il:I·~1Ii.J
49

0.8 1996

11 lao5c1nnd I I 102 0.6 61 1996 ~:W}:Nm::::l I I I 61
·IWl-lITf'RIVl'R I I

25 0.6 15 1997

111111111111
1
11111 I I 15

25 0.6 15 1998 I 16
25 0.6 15 1996 15

". OrIn Rea. I 16 0.6 9 1997 m::HWW
CIAU.cI-6!J

3E C1a~uNOf1h 38 0.6 23 1897

I 23
31' C1a~u6oulh 41 0.6 26 1996

I 26
30 Zweillha Soulh 87 0.6 52 1988 52
3H C1a~uWart 7 0.6 4 1997 4

GUTSHWe,.NOOPINI

4F l3utIhwa Wart 51 0.6 31 1997

1~~iill~III!i!l1 I I 31
40 ~Ellil 54 0.6 32 1996 I 32
4H Bllckdoor 6 0.6 4 1995 4
~

li!:i:ljl!~III!~:lil;JPIllSlonA 29 0.6 17 1996 I I I 17
108 'PIllslon 8 29 0.6 17 1998 17

KANYAMAZANE
18 ITekwone East . 24 0.6 14 1995 ::!!r:~m%) 14

MSQQWAM

2C AllIe 43 0.6 26 1996

I
26

20 lnImec1lon 16 0.6 10 1996 10
2E Wo5lem Emn5Ion 12 0.6 7 1996 7
2F fa.tarn Extal1llon 60 0.6 30 1997 I 30
2G SouIhem Extension 4 0.6 2 1996 I 2
~

7A TekvNlo NOf1h 72 0.6 43 1995

I 43
78 Tekwllna West 69 0.6 41 1995 41
7C TekwIIna South 64 0.6 39 1996 I 39
70 Kar1no 0.6 1997
~

Wii%::iid12 IMo\$WlKaap<l'Udon 155 0.6 93 1997 I I 93
'1414 I I 646 I I I 152 I 96 I 263 I 280 1-=-68

Table C1



MopINoU aroe Oonlllly Total no.rnber ImplementaUon

nama IJoe. olocalod, (5tandSA1al of now lionds 1 YEAR

reqlJlrod ,S1llrUng Pe~od I 0 I 1 I 2 I 31 4 I 6 II~ 71' 8 12~4 I 10 II 11 I 12 'I 13 I 14 I 16

(ha) year (years} , 1995 1996 1997 1996' 1999 2000 2001" 2002 2003 2006 2006 2007 2006 2009 2010

", NEI SpRUIT

OA Nel&prUtWest 96 8 767 1998

ill·!I!I·lllll;llIiii·!~li~ I I 1

153

I
153

1

153

11

163

1

153

68 NelsprUl Soulh 96 6 767 1989 1/53 163 153 163 I 163

6C NelsprUl Easl 96 6 767 2000 153 153 153 153 I 153

I OEWERSIG

SA Oewer5lgA 62 13 1064 1896

:::I!I!lll~:II!i·l:mlir
I 532 I 532

68 Oewer51g B 13 1997

• BOSCHRAND J~tJ~:g:~~:!:~'!~:~:f:::111 BOlclnnd 102 6 617 1999 I I I I 163 I 163 " 163
I 163 I 163

WHITERIVER

SA 'M'I14 RIver A 25 6 200 1996

'1IIIIIIil:!llill·!lii!ll I I I
40

I
40

I
40

II

40 I 40

6B 'M'Ite RIver 8 25 6 200 1999 40 40 40 40 I 40

50 'M'I14 RIver 0 25 6 200 1897 40 40 40 40 40

ROCKY'S DRIFT
I 9 RocKy's O!In ROI.

.
16 16 227 1988 .lgnll~.:mrH!.: I I 45 I 45 I 45

"
45 I 45'""

OlA\J..CLAU' ',', .......
3E. ~LK!llu Nor1h 39 10 367 1988

II
~)'" 77 77 77 77 77

3F: Clou-<:lauSouIh 41 10 411 1889 62 62 82 62 I 82

30 ZweDtsha SouIh 67 10 670 1888 174 174 174 174 174

3H Clau-<:lau West 7 10 73 1898 15 15 15 15 15

GUTSHWA=NGODINI

4F GutshwI West 51 10 510 1898

':;I':lfi/~.;1:!;r:tl~i:1 I I I
102

1

102

I
102

11

102

1

102

1108

I I II I 1 I I

40 Gutahwa Easl 54 10 541 1989 108 108 108 108

4H Bad<door 6 10 52 1896 12 12 12 12 12

~

10A PlaatonA 2S 16 436 1999

·ii·lll!l[fli!I!!lll·l~ I I I I 67 I 67

II
67 I 67 I 87

lOB Plaalon B 2S 16 435 1999 87 67 67 87 87

J<6NYAMAZA,NE
1B ' Tekwano East 24 16 368 1996 ••1!:t\1!:Mtr!:)!:! 72 72 72 72 72

MsooyyAaA. I I I I II I

I
I I I 11-

.20 AIda 43 10 427 1997 85 65 66 66 66

20 Intersec1lon 16 10 160 1887 32 32 32 32 32

2E Weltern Extension 12 10 125 1987 25 25 25 25 25

" 2F" Eastern Exton5lon 00 10 498 1888 100 100 100 100
11~

2G Sou!Ilern ExUtn510n 4 10 36 1998 7 7 7

~

7A T~neNOf\ll 72 16 1066 1895

II 1

217

1

217

1

217

1

217

1

217

7B Tekw1lne West 69 15 1028 1995 206 206 206 206 206

11193 I I I I II I I I I
"

70 Tekwaoe SouIh 64 15 964 1897 193 193 193 193

70 Kerlno 15 1988

!ll6I§lJllJ.
!!:/l:lfirmwJ . I I I 466 I 466 I 466 'I 46612 IMa\sllull<AapmJden 155 15 2330 1998 I 466 I I I " I I r I "

1414 I i 15745 i I . I f 1039 I 1414 I 1860 I 2763 @3C]12429 I 2064 I 1056 I 153

J
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4

3

3

2

2

TO

TO

TO

TO

Table C3

1

3

3

4

4

2

1

4

1

3

4

FROM 2

FROM 2

FROM

FROM 2

ROADS



SelVice level 2 level 3 level 4
Water 10% 17% 13%

"Sanitation 22% 22% 25%
Roads 40% '27% 22%

Stormwater 16% 15% 18%
Electrlcltv 12% 19% 22%

Density", 8 slands/ha
Level CosUsland Cosllha

2 R11200 R89600
3 R15000 R120000
4 R25000 R200000

Unit cost, ha:

2 3 4
Water R8960 R20400 R26000

Sanitation R19712 R26400 R50000
Roads R35840 R32400 R44000

Stormwater R14336 R18000 R36000
Electrlcltv R10752 R22800 R44000

Total R89 600 R120000 R200000

Service level 2 level 3 level 4
Water 8% 17% 16%

, Sanitation 25% '24% 30%
Roads' 39% 25% 18%

Stormwater 16% 15% 14%
Electrlcitv 12% 19% 22%

......

Density;;; "i-o slands/ha
Level CosUsWnd Cosllha

2 R10200 R102000
3 R13600 R136 000
4 R18200 R1B2000

z 3 4
Water R8160 R23120 R29120

Sanitation R25500 R32640 R54600
Roads R397BO R34000 R32760

Stormwater R16320 R20400 R254BO
Electricity R12240 R25B40 R40040

Total R102000 R136 000 R182 000

Table C4

Service level 2 level 3 level 4
Water 11% 17% '16%

Sanitation 41% 31%' .' 24% '
<. Roads 25% I.' 22% 24%\,

Stormwater 11% 11% 14%
Electrlcltv 12% 19% 22%

Densilv;;; 15 slands/ha
Level CosVsland Cosllha

2 R6000 R90000
3 R10700 R160500
4 R14300 R214500

2 3 4
Water R9900 R27285 R34320

Sanitation R36900 R49755 R51480
Roads R22500 R35310 R514BO

Stormwater R9900 R17655 R30.030
Electricity R10BOO R30495 R47190

Total R90000 R160500 R214500



Admlnilltrative
local authority PRESENT SERVICE LEVELS

Water ISanitation I Roadll Istormwater Electricity Solid wallte Water Sanitation Roadll Stormwater Electricity Solid wastedrainage disposal drainage disposalI II I I I
1 I<ANYAMAZANE

I II I I I I I I,1A KaNyamazane Nelsprult 3 4 3 3 4 3 4 I 4 I 3 I 3 I 4 I 32 MSOGWABA
2A Plenaar Neillprult

/I
2 I 1 I 1

I
2

I
2

I
1

II
3

I
2 I 2 I 3 I 3 I 228 Daantjle Neillprult 2 1 1 2 2 1 3 2 2 3 3 23 CLAU·CLAU

3A NeWllcom White River 2 1 1 1 2 1 3 2 2 2 3 238 Zwelitllha White River 2 1 1 1 2 1 3 2 2 2 3 23C Clau-clau White River 2 1 1 1 2 1 3 2 2 2 3 23D Ngodlnl White River 2 1 1 1 2 1 3 2 2 2 3 24 GUTSHWA - NGODINI
4A Gutllhwa White River 2 1 1 1 2 1 3 2 2 2 3 24C Mpumalanga White River 2 1 1 1 1 1 3 2 2 2 2 24D Phalwa White River 2 1 1 1 2 1 3 2 2 2 3 24E Dwalenl White River 2 1 1 1 2 1 3 2 2 2 3 24 I<ABOKWENI
48 Kabokwenl White River II 4 I 4 I 3 I . 2 I 4 I 3 II 4 I· 4 I 3 I 3 I 4 I 35 NELSPRUIT

Nelsprult Nelsprult

"
4 I 4 I 4 I 4 I 4 I 4

"
4 I 4 I 4 I 46 !WHITE RIYER

White River White River I 4 I 4 I 4 I 4 I 4 I 4 II 4 I 4 I 4 I 4MATSUlU
12 IMatsulu Nelsprull II 3 I 3 I 3 I 2 I 3 I 3 II 4 I 4 I 3 I 3 I 3 I 3

......,
)'

Table C5



Zone Settlement Number of ExIsting Next Estimated Implementation
: . no. name stands (1994) level level cost YEAR .'

'. • of of of starting Period 1 2 3 4 5 6 7 a 9 10

: _ _ service service upgrading year (years) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005" -

r~]~:I::ru~urr I 5947 I 4 I 4 I ~ I I I I II I I I I "I
[J~~I~R~;ER I 2530 I 4 I 4 I ~ ''"' II I I 11- I I -I II

. C~bU.c1 AU )'

3A Newscom 952 2 3 R4 962 885 1996 10 R496 289 R496289 R496289 R496289 R496289 R496 289 R496 289 R496289. R496269 R496269'
38 Zwelltsha 2500 2 3 R7941 640 1996 10 R794164 R794164 R794164 R794164 R794164 R794164 R794164 R794164 R794164 R794164
3C Clau-clau 2846 2 3 R12 462 566 1996 10 R1 246257 Rl 246257 Rl 246257 Rl 246257 R1 246257 Rl 246257 R1 246257 Rl 246257 Rl 246257 Rl 246257
30 Ngodlnl 1624 2 3 R3 654 000 1996 10 R365400 R365400 R365400 R365400 R365400 R365400 R365400 R365400 R385400 R365400

Q\JTSHWA • NOODIN!
4A Outshwa 3046 2 3 R15 592 732 1996 10 R1 559273 Rl 559273 Rl 559273 Rl 559273 Rl 559273 Rl 559273 Rl 559273 Rl 5.59273 Rl 559273 Rl.559273
4C Mpumalanga 244 2 3 Rl 623264 1996 10 R162326 R162326 R162326 R162326 R162326 R162326 Rl62 326 R162326 R162326 Rl62 326
40 Phatwa 344 2 3 R1622339 1996 10 R162234 R162234 R162234 R162234 Rl62234 R162234 R162234 Rl62234 R162234 R162234
4E Dwalenl 842 2 3 R2 694139 1996 10 R269414 R269414 R269414 R269414 R269414 R269414 R269414 R269414 R269414 R269414

KABOKWENI
4B Kabokwenl 2324 4 4 1996 10

KANYAMAlANE

lA KaNyamazane 5962 3 4 R9 410 416 1996 10 R941042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042
MSOOWABA ,

2A Plenaar 3216 2 3 R6 995 379 1996 10 R699 536 R6119 536 R6911 536 R699 538 R699 538 R699 538 R699 538 R6119 536 R699 538 R699 538
28 Oa.nijle 11123 2 3 R30536184 1998 10 R3053818 R3053616 R3053618 R3053618 R3053618 R3053618 R3053616 R3053618 R3053616 R3053618

126~ 6829 3 4 R8 796 996 1996 10 R879 700 R679 700 R679 700 R679 700 R879 700 IR879 700 IR879 700 IR879 700 IR879700 IR879 700 I
I I I 48331' I IRl06 292 540 , , 'Rl0 629 254 IR10 629 254 IR10 629 254!Rl0 629 254 IR10 629 254 "Rl0 629 254 IR10 629 254 'Rl0 629 254 IR10 629 254 IR10 629 2541

Table C6



Zone Belllement Numb.rof Exlsting Next E.timated Implementation

no. nsme stands (1994) level level cost YEAR

of of of Starting Period 1 2 3 4 5 6 7 6 9 10
--

seNlce sONlce upgrading (yeals) 1996 1991 1998 1999 2000 2001 2002 2003 2004 2005yeal

NELSPRUIT

I I I I I I5 Nelsprult 5947 4 4 1996 10

WHITERIYER I I I I I I6 WhiteRiver 2530 4 4 1996 10

CIAlJ.CLAU

3A Ne>wcom 952 1 2 R4661967 1996 10 R468197 R468197 R466197 R468197 R468197 R468197 R468197 R468197 R468197 R468 197

3B Zwolltaha 2500 1 2 R7 492 114 . 1996 10 R749211 R749211 R749211 R749211 R749211 R749211 R749211 R749211 R149211 R749211

3C Clau-clau 2646 1 2 R11757137 1996 10 R1175714 R1175714 R1175714 R1175714 R1175714 R1175714 R1175714 R1175714 R1175714 R1175714

3D Ngodinl 1624 1 2 R3447170 1996 10 R344717 R344717 R344717 R344717 R344717 R344717 R344717 R344717 R344717 R344717

GLITSHWA. NGODINI

4A Gutshwa 3046 1 2 R14 710 124 1996 10 R1 471 012 R1 471012 R1 471 012 R1 471 012 R1 471 012 R1 471 012 R1 471012 R1 471 012 R1 471 012 R1 471 012

4C Mpumalanga 244 1 2 R1531381 111118 10 R153138 R153136 R153138 R153138 R153136 R15313t1 R15313B R153138 R153138 R153138

40 PhalWa 344 1 2 R1530506 1998 10 R153 051 R153 051 R153 051 R153 051 R153 051 R153 051 R153 051 R153 051 R153051 R153051

45 Dwalenl 842 1 2 R2 541841 1998 10 R254164 R254164 R254164 R254164 R254164 R254164 R254164 R254164 R254164 R254164

KA80KWENI

48 Kebokwenl 2324 4 4 1996 10

KANYAMAZANi;

1A KaNyamazane 5962 4 4 1996 10

MSQGWABA
.'.

2A Plenaar 3218 1 2 R6 599 414 1996 10 R859941 R659 941 R859941 R859941 R859941 R65111141 R8591141 R8511 941 R85ll 941 R6591141

2B Dsanijle 9123 1 2 R28807721 1998 10 R2 880772 R2880772 R2 880 772 R2880 772 R2 880 772 R2680772 R2880772 R2880772 R2 880772 R2880772

~ "

12A Matsulu 8829 3 4 R19993172 1998 10 R1 999317 R1 999317 R1999317 R1 1199317 R1 999 317 R1 11119 317 R1 11911317 R1 1199317 R1999317 R1 999317

I I I 48331 I I IR103 092 349 I I IR10 3011 235!R10 309 235!R10 309 2351R10 309 235 IR10 309 235IIR10 300235 IB10 309 235!R10 3OO235IR10 309 2351R10 3002351

"

" '>,

Table C7



,Upg@dlng otexlstlng Infrastructure; Roads

Zone Selliement Number of existing Next Estimated Implementation "

no. nama stands (1994) level 'level cost I- ..",.. --r-..;Y..:.EA;,.:.;;.R_,.- -r- .U -r- -,-_~_ __r---__,r__--_ll

_ of of of Starting Period l' 2 3 4 5 6 7 8 9 10

,,' ' setvloa satvloa upgrading yaar (years) 1996 1997 1998 1999 2000 ' 2001 2002 2003 ',', 2004 2005
_c'..... 'c

GJ~:I~::~UIT I 5947 I 4 CJ ~ I I I I II II I II
[J~~::~~~R'1253014CJ ~ I I: I II/I [I I -I

:, QlAU·C\AU
3A NIlW1>oom 952 1 2 R6211410 1996 10 R621141 R621141 R621141 R621141 R621141 R621141 R621141 R621141 R621141 R621141

36 Zwelltsha 2500 1 2 R9 939 537 1996 10 R993954 R993 954 R993954 R993954 R993954 R993954 R993954 R993954 R993954 R993954

3C Clau-clau 2846 1 2 R15 597 802 1996 10 Rl 559780 R1 559780 Rl 559760 R1 559780 Rl 559780 Rl 559780 Rl 559780 Rl 559780 Rl 559780 Rl 559780

30 Ngodlnl 1624 1 2 R4 573 245 1996 10 R457325 R457325 R457325 R457325 R457325 R457325 R457325 R457325 R457325 R457325

QUT8HWA· NGOQINI I ,"

4A QU16hwa 3046 1 2 R19 515 431 1996 10 Rl 951 543 Rl 951 543 Rl 951 543 Rl 951 543 R1 951 543 Rl 951 543 R1951543 R1951543 Rl 951 543 R1 951 543

4C Mpumalanga 244 1 2 R2031 632 1996 10 R203163 R203163 R203163 R203163 R203163 R203163 R203163 R203163 R203163 R203163

40 Phalwa 344 1 2 R2 030 475 1996 10 R203047 R203047 R203047 R203047 R203047 R203047 R203047 R203047 R203047 R203047

4E Owalanl 842 1 2 R3371 910 1996 10 R337191 R337191 R337191 R337191 R337191 R337191 R337191 R337191 R337191 R337191

KABOKWENI-
48 Kabokwenl 2324 3 3 1996 10

" KANYAM,AZANE

lA KaNyamazane 5962 3 3 1998 10

MSQGWA8A
2A Plenaar 3218 1 2 R8755223 1996 10 R875522 R875522 R875522 R875522 R875522 R675522 R675522 R875522 R875522 R875522

c 26 Oaan~le 9123 1 2 Ra8 218 243 1996 10 R3 821824 R3 821824 R3821 824 R3821 824 R3821 824 R3 821824 R3821 624 R3821 824 R3821 824 R3821 824

[d~ 1682913 CJ ".~., I I I "II "I 1-··111
I I I 48331 I I IRll0 244 908 I I IR11 024491 IRll 024491 IRll 024491 IR11 024491 IRll 024491 1/#11 024491 IRll 024491 IRll 024491 IR11 024491 IRll 024491 I

Table C8



Zone Settlement Number of ExisUng Next EsUmated Implementation

. no: nama stands (199"4) level. lavel cost YEAR

of of of StarUng Period 1 2 3 4 5 6 7 8 . 9 10

>
...

service service upgrading year (years) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005..
.....

GJNELSPRUII

I I [J ~ I I I I II I I I I I5947 45 Nelspruil

GJWHITE RNER

I I [J ~l I I I I
"

I I I I I2530 46 White River

CLAU-CLAU

3A Newscom 952 1 2 R1498230 1996 10 R149823 R149823 R149823 R149823 R149823 R149823 R149823 R149823 R149823 R149823

36 Zwelltsha 2500 1 2 82397476 1996 10 R239748 8239748 8239748 8239748 8239748 8239748 8239746 R23S 748 8239 748 R23S 748

3C Clau-clau 2846 1 2 83762284 1996 10 8376228 8376228 8376228 8376228 R378228 8376228 R376228 8376228 R376226 8376228

3D Ngodinl 1624 1 2 81103094 1996 10 8110309 8110309 8110309 8110309 Rll0309 8110309 Rll030S 8110309 Rl1030S 8110309

GUTSHWA· NGODINI

4A Gutshwa 3046 1 2 84707240 1996 10 8470724 8470724 8470724 8470724 8470724 8470724 8470724 8470724 8470724 8470724

4C Mpumalanga 244 1 2 8490042 . 1996 10 849004 849004 849004 849004 849004 849004 R49004 849004 84SOO4 849004 ..

40 Phalwa 344 1 2 8489763 1996 10 .848976 848976 848 S76 R48976 848976 848976 846976 848976 848976 848976

4E Dwalenl 842 1 2 8613325 1996 10 881333 R81333 861333 R61333 881333 R81333 R61333 R61333 R61333 R61333

KABOKWENI

46 Kabokwenl 2324 2 3 Rl 404729 1996 10 8140473 R140473 8140473 R140473 R140473 R140473 8140473 8140473 8140473 8140473

KANYAMAZANE ..

lA KaNyamazane 5962 3 3 1996 10

MSOGWABA

2A Plenaar 3218 2 3 81583859 1996 10 8158386 8158386 8158386 R158386 8158366 8158366 8158386 8158386 8158386 8158386'

26 OaantJle 9123 2 3 86913853 1996 10 R691385 86S1385 86S1385 86S1385 8691385 8691385 8691365 8691385 8691385 8691385

~ IR23991~ I8239S18 IR239918 IH239918 IR23991~'112A Matsulu 6829 2 3 82399181 1996 10 8239918 8239918 R239918 8239918 8239 918

48331 827563075 8275tNlQ8 82756308 82756308 82756308 82756308 182 756 308 I82756 308 I82756 308 I82756 308 I82756308 I
).~

Table C9



';; 17one SetUement Number or ExIsting Next EsUmated ImplementaUon or pgradlng } " '.' . '.

no. name stands (1994) level level cost YEAR I',.

. .. ~ or or of Starting Period 1 2 3 4 5 6 7 8 9 10 .....

. . " servlce servlce upgrading year (years) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005I," .'

[J~:I~::~UII I 5947 I 4 C=I ~ I I I I II I I ,I I I
[J:~::~~~R 1253014C=l ~ I I I I II I I I I I

ClAU-CtAU

3A Newscom 952 2 3 R3121311 1996 10 R312131 R312131 R312131 R312131 R312131 R312131 R312131 R312131 R312131 R312131

36 Zwelltsha 2500 2 3 R4 994 742 1996 10 R499474 R499474 R499474 R499474 R499474 R499 474 R499474. R499474 R499474 R499474

3C Clau-clau 2846 2 3 R7 838 092 1996 10 R783809 R783809 R783809 R783809 R783809 R783 809 R783 809 R783809 R783 809 R783 809

30 Ngodlnl 1624 2 3 R2298113 1996 10 R229811 R229811 R229811 R229811 R229811 R229811 R229811 R229811 R229811 R229811

GUTSHWA· NGODINI -

4A Gul1lhWll 3046 2 3 R9 806 749 1996 10 R980675 R980675 R980675 R980675 R9BO 675 - R980 675 R980 675 R980675 R980 675 R980675

4C Mpumalenga 244 1 2 R306 276 1996 10 R30 628 R30 628 R30 628 R30628 R30628 R30 628 R30 628 R30 628 R30 628 R30 628

40 Phatwa 344 2 3 Rl 020339 1996 10 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034 Rl02034

4E Dwalenl 842 2 3 Rl 694427 1996 10 R169443 R169443 R169443 R169443 R169443 RIBS 443 R169443 R169443 R1BS 443 R169443

KABOKWENI-

46 Kabokwenl 2324 4 4 1996 10

KANYAMAZANE

lA KaNyamazane 5962 4 4 1996 10

MSOGWABA

2A Plenaar· 3218 2 3 R4 399 609 1996 10 R439961 R439961 R439961 R439961 R439961 R439 961 R439961 R439961 R439 961 R439961

.' 26 Oaanljia 9123 2 3 R19205147 1996 10 Rl 920515 Rl 920515 Rl 920515 Rl 920515 Rl 920515 Rl 920515 Rl 920 515 Rl 920 515 Rl 920 515 Rl 920515

~= '6829 I 3 [J I~ I I I I " I I I II
,- , I 48331' I IR54 684 807 I I IR5 468 481 IR5 468 481 IR5 468481 IR5 468 481 IR5 468 481 "R5 468 481 IR5 468 481 IR5 468 481 IR5 468 481 IR5 468 481 I

" J Table C10



Zone SeWement Number of Estimated

I
~I

no. name stands (1994) cost YEAR

of 1 2 3 4 5 6 7

I
8

I
9

I
' I···

--
1996 1997 1996 1999.. ' upgrading 2000 2001 • 2002 2003 2004·

WNE1SPRlJIT I I I I I I I II I I I I59476 Nelapru~

~HITER1YER I I I I I I I II I I I I25306 WhiteRiver

CLAU·CLAW

3A Newscom 952 R20 475 603 R2047560 R2 047 560 R2047560 R2 047 560 R2 047 560 R2047560 R2047560 82047560 R2047560 R2047560

3B Zwelltsha 2500 R32785510 R3278551 . R3278551 R3 276 551 R3278551 R3276551 R3276551 R3 276 551 R3278551 R3278551 R3278551

3e Clau-clau 2648 R51 417661 R5141766 R5141766 R5141788 R5141786 R5141786 R5141786 R5141786 R5141786 R5141766 R5141766

3D Ngedlnl 1824 R15075623 Rl 507562 Rl 507562 R1507562 Rl 507562 Rl 507562 Rl 507562 Rl 507562 Rl 507562 Rl 507562 Rl 507562

GUTSHWA. NODDINI

4A Qulahwa 3048 R84 332 278 R8 433 228 R8 433 226 R8433226 R6433226 R6 433 226 R6433226 R6 433 226 R6433226 R6433226 R6433 228

4C Mpumal.ng. 244 R6 962 5114 R6116259 R51162511 R5962511 R5962511 R596259 R596259 R596259 R598259 R596259 R598259

40 Ph.twa 344 R8 893 424 R669342 R869342 R069342 R669342 'R6611 342 R669342 R6811342 R689342 R669 342 R689342

4E Dwalonl 642 Rl1115443 R1111544 Rlll1544 R1111544 Rll11544 Rl111544 Rlll1544 R1111544 R1111544 R1111544 Rl111544

KABOKWENI

4B Kabokwonl 2324 Rl 404 nil R140473 R140473 R140473 R140473 R140473 R140473 R140473 R140473 R140473 R140473

KANYAMAZANE

lA KaNyamazano 5962 R9 410 416 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042 R941 042

MSOGWA8A

2A Pionur 3216 R28333464 R2633346 R2833346 R2633346 R2833346 R2833346 R2833348 R2833346 R2833348 R2633346 R2 833346

2B Daantjle 9123 R123861146 R12366115 R12366115 R12366115 R12366115 R12366115 R12366115 R12366115 R12368115 R12368115 R12368115
.. ' M6ISULU. .....

Matsulu 6629 R31169346 R3116935 R3116935 R3146935 R3118935 R3118935 R3116935 R3116935 R31181135 R3116935 R3118935

48331 R401 877 679 R40187768 R40 187 766 R40167768 R40167766 R40 167 766 I R40167788 I R40 167766 I R40 167 768 I R40187766 I R40167766 Io.

Table C11



, ZOllO ' "Solllomon! 6oqulrod Total ImplomontaUon

no.
I'

namo lavolof dqvolopmonl YeAR

servlco cost Starting Porlod 1 2 3 4 5 6 1 6 9 10

yoar (Yoors) 1996 1997 1998 1999 2000 2001 2002 2003' 2004 2005

~ , ,

M NolspnAl Wost 3 R1955248 1998 8 R391 050 R391 080 R391050 R391 080 R391 080

56 Noispoil IlO\Jh 3 Rl 955246 1999 5 6391080 R391 050 R391 050 R391~0 R391050

5C Nalspoil East 3 Rl 958 248 2000 8 6391050 R391 050 R391 080 R391 050 R391 080

~

eA O_tIlg A 3 62232779 1996 2 Rll16390 Rll16390

8S O_nlgB 3 1997 2

BOSCHRAllO

11 Bosclnnd 4 R2656111 1999 5 R531222 R531222 R531222 R531222 R531222

WHITERIVER

SA WllIla Rlvar South 3 R80H98 1998 8 Rl01699 Rl01699 Rl01699 Rl01899 Rl01899

66 WllIla Rlvar Wast 3 R509495 1999 5 Rl01699 Rl01899 6101699 Rl01699 Rl01699

6C IMlIla Rlvor eut 3 R509495 1991 5 Rl01699 Rl01699 Rl01699 Rl01699 Rl01699

> BOCK'fS PRIFT ,

, 9 Rocl<Ys OrIn Ra., 3 6412476 1996 5 R62495 662495 662495 R62495 R62495

~ " "-
, 3E CIolKlau NorIh 3 6694393 1996 8 R176679 R176679 R17e819 6176679 Rl73679

3F. CIolKlau South 3 R950292 1999 5 6190056 6190056 R190056 Rl90056 Rl90056

" 3G Zwollsha South 3 R2012363 1999 5 6402477 R402477 R402477 R402477 R4024!l

3H CIolKlauWast 3 R167699 1996 5 633540 633540 R33540 633 540 633 540

GUTSHWtrNGOplNI

4F GUshwa Wast 3 61179562 1996 5 R235916 R235916 R235916 R235916 6235 916

4G GUshwa East 3 R1251 072 1999 5 6250214 R250214 6250214 R250 214 R250214

4H Bacl<door 3 "R142960 1996 5 626596 R26596 R26596 626596 R26596

10 ~
,

'lOA P1astonA 3 6792546 1999 5 R158509 Rl56509 R158509 R158509 R156 509

lOS PlastonS 3 R792546 1999 5 R156509 R156509 R156509 R158509 R158509

KANYAMAZANE
18 Takwano Eul 3 R680442 1996 5 R130066 R130066 R130066 R130066 R130066

~

, 2C, Ald.' 3 R981676 1997 5 R197838 R197838 R1978J5 R197535 R191535

20 Intorsoctlon 3 R370379 1997 5 R7407S R74 07Q R74078 R74076 B74076

2E Wollam Eldonslon 3 R288 072 1991 8 R57614 657614 R57614 657614 B57614

2F Eastorn Eldonslon 3 R1152259 1998 8 R230456 R230456 R230456 R230458 R230456

2G SouthOl1l Eldanslon 3 R82306 1999 5 616461 616461 616461 616461 R16461

~

'710. Tokwano NorIh 3 R1913959 1996 8 R394792 R394792 6394792 R394792 R394792

78 Tol\WtnOWost 4 R2354 405 1996 8 R470651 R470661 R470661 R470861 R470681

7C Tokwana South 4 R2208 449 1997 8 . 6441090 RH1 090 R441090 6441090 R441 090

70 KarIno 4 1998 5

M6W1J.IL
12S Mats... 3 R4238 728 1998 5 R847746 R647746, 6847746 R647746 R847746

R3518279~ R2140147 63012961 63998553 R6198 9~3 66590003 R5568646 R4 693 432 R2591450 R391 050

Table C12
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Table C13

"~; ;·::.,~.;}~~~:i¥~:J~~t".Juy .~~.< ~.<" : '.'. ·;~~;: ...:,,'.;fT'~:·::·~·:

Zooo s.w.mont RoqoJrod Toiol ImplolllontoUon '. <

,..,RO. namo 10_01 of d""olopmont YEAR

lOMCt # cost SWllog Po~od 1 2 3 4 ~ S 7 8 9 10

yoar (yoo~) 1996 1991 1998 1999 2000 2001 2002 2003 2004 2005

tiEl.WlllJI .

SA Nol.pnll Wo.l 4 R4792274 1998 ~ R9584~ R9~6455 R958455 R956.4~5 R956455

5S No~pnitSOl.lh 4 R4192274 1999 5 R956 45~ R9~45~ R9~455 R9~4~ R956 4~~

~C Nol.pnil eut 4 R4192274 2000 ~ R9~645~ R95S455 R9~8 4~5 R958455 R9~4~

~

8A 00w011lg A 4 R4212898 1998 2 R2106349 R2106349

SS 0"",,"lg8 4 1997 2

8QSCHRNjQ

11 80.<lnOO 2 R2013141 1999 ~ R402748 R402748 R402148 R402148 R402148

WHIIERNER

SA Whllo Rivor Sooh 4 R1248163 1998 5 R2491~3 R2497~3 R2491~3 R249 7~3 R249753

6B 1M". Rlvtr Will 4 Rl 246763 1999 5 R249153 R249753 R249753 R249153 R249753

6C Whll. Rivor eul 4 Rl 248763 1997 5 R249753 R249753 R249753 R24Q753 R249153

ROCKrB ORIfI

9 Rool<'I. Orln Bu. 4 Rn8239 1995 5 R155648 R155648 R155648 R155848 R155848

~

3E Clal><lau NoM 2 R986462 1996 5. R197292 R197292 R197292 R197292 R197292

3F CIol><lau BO<Jth 2 R104611S 1999 5 R209S23 R209623 R209623 R209623 R209623

:lQ ZWtIIIha BOl.lh 2 R2 219 541 1999 5 R443906 R443908 R443908 R443 QQ8 R443908
'.

3H CIol><lau Wo$! 2 R184962 1998 5 R36992 R36992 R30992 R3S 992 R36992

GUISHWA-NGOPINI

4F GWhwlWoll 2 R1301010 1996 5 '.... R260202 R2S0202 R260202 R260202 R260202

40 Cl\.(IhwaEaIl 2 R1379 8~9 1999 ~

R31540""

R215972 R275972 R275972 R215972 R215912

4H Bacl<door 2 R157696 1996 5 R31540 R31540 R31540 R31540

10 &mlli
")

lOA P1a.tonA 2 Rl 011 832 1999 5 R214 366 R214366 R214306 R214 366 R214366

lOB' PlutonS 2 Rl071632 1999 5 R214366 R214 366 R214366 R214366 R214366

KANYAMAZANE

lB • Iokwanoeut 2 R679652 1996 5 R175930 . R175930 R175930 R175930 R175930

~

2C Mdo 2 Rl069349 1997 5 R217 670 R217870 R217670 R217670 R217 870

'20 Int....OCUon 2 R4Q8506 1997 5 R61701 R81701 R81701 RS1701 R61701

2E W..tomElilonoiOO 2 R317127 1997 5 R63545 R63545 R63545 R63545 R63545

2F Eutom Eldonl1on 2 R1270907 1998 5 R254181 R254181 R254181 R254181 R254181

2G SoUhom EldoMlon 2 R90779 1999 5 R181~ R18158 R181~6 R18158 R18156

~

7A IokwanoNoM 2 R266956S 1995 ~ R533913 R533613 R533 913 R533613 '. R533913

18 IokwanoWost 4 R3~1607 1966 5 R706321 R706321 R706321 R706321 R706321

7C Io"""'o South 4 R3306174 1697 5 R661635 R661635 R661635 R661635 R661635

10 Ka~no 4 1998 5

~ I R1599485 I I I I IMatsuiJ 4 R7997423 1998 5 R1599485 Rl 599485 RH99485 R1599485

R5S 112 794 R3 554 054 R4 828 557 R6 434 217 R9421584 Rl0 380 019 R8 932 315 I R7 657 811 I R3945 802 -\ R~45S



RO.pIOdl IoU! T ImplemontoUon

Iovel 01 doyolopment I YEAR

IIl"o1eo cost Slartln~ Podod 1 2 3 ~ 5

~. I 7 I 6 I & I 10

ye.1 (ye.ls) 1996 1997 1996 1999 2000 2001 2002 . 2003 2004 2005

R621 0793 R3105394 I 1996 5 R621 079 R621 079 R621 079

3 R3105394 1996 5 R621 079 R621 079 R621 079 R621079 R621 079

3 R3105394 1996 5 R621 079 R621 079 R621 079 R621 079 R621 079

~

Oeworl19 A 3 R2 669 479 1996 5 I Rm096 I R577 696 I R577 696 I R577696 I R577 696

Oewo"199 3 1996 5

BOSCHllANO

11 90lchnmd 3 R3 309 923 1996 S R661965 R661965 R66196S R66l965 R661965

WHITERIVER

SA WhIle RMII SOlAh 3 R609199 1996 5 R161640 R161640 R161640 R161640 R161640

59 WhIle RMlrWest 3 R609199 1996 5 R161640 R161640 R1616~0 R161640 R161 040

6C WhIle RMlr E••I 3 R609199 1996 5 R161 6~0 R161640 R1616~0 R161640 R161640

ROCKY'S ORIFI

RookY' D!1ft R,". 3 R533792 1996 5 Rl06756 Rl06756 Rl06756 I Rl06756 I Rl06756

~

Clall-Clau North I 3 I R1315263 1996 5 R263 057 R263 057 R263 057 R263 057 R2G3057

R1397469 1996 5 R279496 R279496 R279496 R279 ~96 R2794911

R2 959 367 1996 5 R591677 R591677 R591677 Re91677 R591677

R246616 1996 5 R49323 R49323 R49323 R49323 R49323

3 R1734660 1996 5 R346936 R346936 R346936 R346936 R3469311

3 Rl839612 19911 5 R367962 R367962 R3G7962 R367962 R3G7962

3 R210 2114 1996 S R42 053 R42053 R42053 R42053 R~2053

Rl025547 1996 5 R205129 R205129 R205129 R205129 R205129

Rl025647 1996 5 R205129 R205129 R205129 R205129 R205129

R641146 1996 5 R166350 R1G6350 R166350 R166350 R166350

AIde 3 R1452465 1996 5 R290493 R290 493 R290~93 R290~93 R21lQ493

In/.,..oellon 3 R544675 1996 5 Rl06935 Rl06935 Rl06935 Rl06935 Rl06935

Western Extension 3 R423636 1996 5 R64727 R64727 R64727 R64 727 R64727

Eollom Extension 3 R1694543 1996 5 R336909 R336909 R336909 R336 &09 R336 &09

SCUhom Extonslon 3 R121 039 1996 5 R24206 R24206 R24206 R2~206 R24206

'~

7A Tokwano North 3 R2M4535 1m 5 IR510907 I R510 907

I
R510g07

I
R510&07

I
R510&07

79 T.kwanoW.sl 3 R2422320 1991l 5 R~64 464 R~6Hll4 F!454454 R464464 R~64 464

7C Tokwano SOIth 3 R22690ea 1996 5 R~53614 R453614 R453 514 R453614 R453614

70 Kartno 3 1996 S

Id6m.UW
MalllAU I 3 , R5465412 I 1996 I 5 I Rl 097062.1 Rl097062 I Rl 097 062 I Rl 097 062 I Rl097062 I

R46 041239 I I I R6967169 I R6967 169 I R9606246 I R96a6246 I R9606246 Ii RG21 079 I R621 079

Table C14



.llII:tIa; llionnwalir

ZOllO
'"'

Sottlomlt/ 80qoJrod Tolal Imptomort.Uon

': ,',
name Iovolol d""olopmonl " YEA8

i .0r.1co cost starUng Poriod 1 2 3 4 5 6 7 8 9 10
"

,"

yoer (yeors) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

J:lW£BllJI "

"

"
5A Nel'prUl Woll 3 81725219 1998 5 8345044 8345044 8345044 8345044 8345044

56 NoI.plIll SoIJh 3 81725219 1996 5 8345044 8345044 8345044 8345044 8345044

5C NollprUl Elst 3 81725219 lW8 5 8345044 8345044 8345044 8345044 8345044

~

5A Oowefllg A 3 Rl 444739 1996 5 R268948 8266946 8266946 8268948 R288946

68 Oowerslg B 3 1998 5

80SCHB6ND

11 Bo.chrlnd 3 Rl 838848 1996 5 8367769 8367769 R367769 8367769 8367769

WlTE8NE8

[J/III 1
6A WII River SOIJh 3 R449555 1996 5 R89911 R69911 B89911 R89911 889911

6B Wlo River Wilt 3 R449555 1996 5 R69911 R89911 B69911 R69911 889911

8C wtlli Blvor East 3 R449555 1996 5 R69911 889911 869911 889911 R89911

8OCKY'S DBIET

9 . ~~... lll1.!l8e.". 3 8268698 1996 5 853 379 853379 853379 R53379 R53379
-"

~

3& Clau-clIU NO<1h 3 87811170 1996 5 8157834 8157834 R167834 8167834 R167834

" 3F ClIlXlau 80'Jh 3 R63841l3 1896 8 R18781l1l R187699 R187699 R187899 8167899

3G Z...llsha BOIAh 3 81775832 1996 6 8356128 8356126 .....~355126 8365126 8365128

3H ClalXlau Woll 3 8147989 1996 5 829594 829594 29694 829694 829 694

GUTSHWA-NGODINI "I
4F GcA.hWlWOII 3 81040808 1996 5 8206162 8206162 R206162 8208162 8208162

4G GI.t.hWI East 3 81103867 1996 5 8220777 8220777 8220777 822D 777 R220777

4H BICkdoor 3 8126159 1996 5 825232 825232 825232 825232 825232

10 wmu
lOA PlallonA 3 8512824 1996 5 8102565 Rl02565 Rl02565 8102565 8102665

lOB PlaslOll B 3 R512824 1996 5 8102565 Rl02565 8102565 Rl02565 8102565

!SANYAMW{JE ",

lB Tokwone Elll 3 8420874 1996 5 R84175 864175 884175 R64175 R64175

~

2C AAJo 3 8871479 1996 5 R174296 8174296 R174296 8174296 8174296

20 IrImoction 3 8328805 1996 5 865381 865361 865361 865361 R65361

2E Wlllom Eldonslon 3 8254181 1996 6 R50 636 850636 850 636 R50638 850638

2F Eistom Eldenslon 3 81018728 1996 5 8203345 8203345 8203345 8203345 R203345

2G SWhem E:.dentlon 3 R72623 1998 5 814 625 814625 814625 Rl4526 814525

~

7A Tekwloe NO<1h 3 81277 288 1996 5 8255454 R255454 8255454 R255'454 8255464

7B I_Wost 3 R1211160 1996 5 R242232 8242232 8242232 8242232 8242232

7C Tokwone Bot.Ch 3 Rl134534 1998 6 R226907 8226907 R226907 R226907 8226907

70 Kanno 3 1996 5

M6ISllLlJ. I I I I I. 1Mot..., 3 82742706 1996 5 8548541 8546541 8546541. 8546541 8548541

826250925 84905141 84905141 85250 185 R5250 165 85250 185 /I 8345044 8345044 I I (

Table C15



Zone SOUlemont 6oqulre~ Tolal ImplomontaUon

no. nomo level or ~ovolopmont YEA6
,

sorAeo C05t Stlrtlng Pe~o~ 1 2 3 4 5 6 7 0' 9 10- year (years) 1996 1997 1996 1999 2000 2001 2002 2003 2004 2005

MWeB.UlI ,',,'

SA NoblXlilWoil 3 62165277 1996 5 6437055 6437055 6437055 6437055 6437055
'.,5B NolslXliiSotAh 3 62165277 1996 5 6437055 R437 055 6437055 6437055 6437055

5C Nol'lXlil Eo'l 3 62165277 1996 5 6437055 6437055 6437055 6437055 6437055

~
., SA

C0W0fIl9A 3 61444739 1996 5 6266946 6266946 6266946 6266946 6266946

69 Cowol119B 3 1996 5

BOSCHRANP

11 Bo,el'<ooo 3 62329205 1996 5 6465641 6465641 6465641 6465641 64656(1

" "
WITE6NE6

I I I I I I

6A WhlI. 6lv.r SotAh 3 6569436 1996 5 6113667 6113667 6113667 6113667 6113667

6B Whit. 6Nt! Well 3 6569436 1996 6 R113667 RII3667 R113667 6113667 6113667

6C WhIt. 61vot Ea,l 3 6569436 1996 6 6113667 6113667 R113667 R113667 RI13667

BOCKY'S PBIFT

9 Bocky', Orin Bes. 3 6266696 1996 5 653379 653379 653379 653379 653379

~

3E ClalH:louNortIl 3 61179693 1996 5 6235939 6235939 6235939 6235939 6235939

3F C1alH:lou SotAh 3 61253424 1996 5 R250665 R250 665 R250665 6250665 R250665

30 ZWOlllhI SotAh 3 62654309 1996 5 6530662 6530662 6530662 6530662 6530 662 ..
3H C1alH:lou Woll 3 6221192 1996 5 644238 644236 644236 644236 644236

GUTS!iW6·NOODINI

4F G<ts!rwa Weil 3 R1555655 1996 5 R311171 6311171 6311171 6311171 6311171
40 . ot.ts!rwa E.st 3 61 650149 1996 5 6330030 R330030 6330030 6330030 6330030

4H B.cI<~or 3 6166566 1996 5 637716 637716 637716 637716 637716

10 eL6llQl:/.
lOA PIIllonA 3 6512624 1996 5 6102665 6102565 6102565 6102565 6102565

lOB PIIston B 3 6512624 1996 5 6102565 6102565 6102665 6102565 6102565

KANYAMWNE

lB Tokwlne Eoll 3 6726964 1996 5 6145393 6145393 6145393 6145393 6145393

~ .
2C Akle. 3 61302733 1996 5 6260547 6260547 6260547 6260547 6260547

20 Inlersedlon 3 6466525 1996 5 697705 697705 697705 697705 691705

2E Western Eldonslon 3 6379964 1996 5 675993 R75993 675993 675993 675993

.2F Eastern Extonolon ,3 61519656 1996 5 6303971 6303971 6303971 6303971 6303971

20 SOtAhem Extonslon 3 6106561 1996 5 621112 621712 621712 621712 621712

~

7A TokwlneNortIl 3 61277 266 1996 5 6255454 6255454 6255454 6255454 6255454

7B TokwlneWost 4 61211160 1996 5 6242232 R242232 R242232 6242232 6242232

7C Tokwlne SOlih 3 61134534 1996 5 6226907 6226907 6226907 6226907 R226907

70 Ka~no 3 1996 5

~ I I I I I IMil"" 4 62742706 1996 5 6546541 6546511 6546541 6546541 B546541

R32826110 66146167 R6 H6 167 66565222 B6565222 B6585222 " B437 055 I B437 055 , I

Table C16



lIloIIlIlIIJIX

z_ SoWomont 1 2 3 4 5 6 7 8 9 10
, no, " namo 1996 1997 1998 1999 2000 2001 2002 2003 2004 ,2005

tIWffilHI -'

: .... 51. Nol.pn;t Wo.l R2752682 R2752682 R2752682 R2 752 682 R2 752 682

58 Nollpl1llt SO<Ah R1403178 R1403178 R1403178 R2752682 R2752682 R1349504 Rl'349504 R1349504 "

5C Nollpl1lltSut R1403176 R1403178 RH03178 R1403178 R2752682 R1349504 Rl 349504 R1349504 R1349504 '. ..
~ '<,, SA a-rslgA R4376530 R4378530 R1155792 Rl155792 R1155792

88 OowerIIg B

BOSCHRAtiD

11 BOlctnnd R1495595 R1495595 R1495595 R2 429 565 R2429565 R933970 R933970 R933970 '.

WHITERIVER

SA Whlto Rtvo< SO<Ah R365635 R365636 R717 290 R717290 R717 290 R351652 R351652

68 Whlto Rivor WOII R365636 R365638 R365638 R717 290 R711290 R351652 R351652 R351652
'.

6C Whlto Rlvor Eul R365636 R717 290 R717 290 R717290 R717290 R351652

ROCI()'S DRIFT ...
9 Roc!<VIDrlnR.., R213517 R213517 R451660 R451~tI R451660 R238143 R236143

Ie ~. ";'
CIou-cIIu Nol1h R850 829 R658529 Rl033000 Rl033000 Rl033000 R376171 R376171

3F CIou-cllu SO<Ah R697861 R697561 R697681 Rl097083 Rl 097 583 R399662 R399662 R399682

Ja, Z....IWla BOIA/l R1477 688 RH77668 RH77666 R2324251 R2324251 R646385 R846355 R646385

3H CIou-cllu WOIII R123155 RI23155 R1S3686 R193688 R1S3666 R70532 R70532

QUTSt1WA-NGOQINI

':;4F Cl<AIlrnWlst R668269 R666269 R1362387 R1362367 R1362367 R496119 R4S611S

4a Gl.CIIrn Soot R910770 R910770 R916770 Rl 444956 R1HU56 R526166 R526166 R526166

4H Sacl<doc< R165138 R165136 R165138 R165138 R165138

10 EWlIQI:l

lOA P1astonA R410259 R410259 R410259 R783135 R783135 R372676 R372676 R372876

108 PloltonS R410259 R410259 R410259 R783135 R783135 R372876 R372678 R372876

KANYAMAZANE

18 Toi<wano EDit R703938 R703936 R703936 R703938 R703936

MSOGWAllA

2C Alda R725336 RI140741 Rl140741 RI140741 R1H0741 R415405 c

20 ldorsoQlon R272 001 R427776 R427778 R427778 R427778 R155m

2E Wostern ExlONlon R211558 R332718 R332716 R332716 R332716 R121160

2F Soolern Exllnolon R846225 R846225 R1330864 R1330864 R1330864 R484639 R484639

2G So<Jhom extlnslon ROO 445 R60445 R80445 R95082 R95082 R34617 R34617 R34617

~

7... TO,I<wano NOI1h Rl 950 519 R1950519 R1950519 R1960519 R1960519

78 Tol<wano Wool R2148130 R2146130 R2146130 R2146130 R2146130

, 70 Toi<wana SO<Ah R907627 R2010362 R2 010 352 R2 010 352 R2010 352 Rll02725

70 Karlno I,

&I§Ill.ll. I I I I I ,
12.0. Mill'" R2194165 R2194165 R4641395 R4841395 R4641395 R2 447 230 R2 447 230

TOTAL R25 735 277 R27581996 R31676425 R37064173 R38413677 R15901139 I R13754420 I R6 537 252 I R1349504 I

Table C17



,

·tJ··· I I,:,I~I
YEAR

I
Estimated, 1

I
2 I 3 I 4

I
5

Project Cost 1996 1997 1998 ' 1999 2000
'1" Zone 1 : Ne!l;prult' ..

i""
1.1 ': Bulkwater supply to Ne!spIUitWest R5000000 1998 1 R5 000 000,

Bulk~ supply to' Nelsproit South1.2 R500000 1999 1 R500000
1.3 ~'k\'i3ler supply to NelsPCUit East R500000 2000 1

R500000, 1.4, Bulk Water supply to Cle'.YeIsig R1000000 1996 1 Rloooooo.' '. '. . .. ' " .~. . .' . .
.'1.5 Bulkwater supply to Bosc:hrand R1500000 1999 1 RI500000

1.6 Exiension to Ne!splUit watetv.orks Rl00000 1996 1 R100000
,- Total cost-Zone 1 Water. R8600000 R11DO 000 R5000 000 R2oooDOO R5OODOO
2 Zone 2; White Rlver ",

21 Bulk water ~upply~White River South R500000 1998 1 R500000
22" Bulk water supply to White River West R500000 1999 1 R500000
23 Bulk water supply to While River East R500000 1997 1 R500000
24 Bulk water supply to Rocky's Dctlt Rl0000000 1998 2 R5 000 000 R5000000
25 Upgrade to existing storage R3000000 1996 1 R3000000
26 Extension to White River watelWDI1ts R2000000 1996 1 R2000000

Total cost - Zone 2 Water R16500000 R5000 DOQ RSOOOOO R5500 000 R5500000
3 ZOM 3 ; Kabokwen!

3.1 Upgrading of existing SNRW seeine R60 000 000 1997 15 R4 000 000 R4000000 R4000000 R4 000 000
3.2 Bulk water supply to Clau-clau North R700000 1998· 1 R700000
3.3 Bulk water supply to Clau-clau South R700000 1999 1 R700000
3.4 Bulkwater supply to Zwelitsha South R700000 1999 1 R700000
3.5 Bulkwater supply to Clau-clau West R500000 1998 1 R500000
3.6 Bulk water supply to Gutshwa West R1300000 1998 1 R1300000
3.7 Bulk water supply to Gutshwa East R1300000 1999. 1 R1300000
3.8, Bulkwater supply to Backdoor R1400000 1996 1 Rl400000
3.9 Bulkwater supply to Ptaston A R1300000 1999 1 R1300000
3.10 Bulk water supply to Plaston B R1300000 1999 1 R1300000
3.11 Upgrading of bulk: Msogwaba R20 000 000·· 1997 5 R4000000 R4 000 000 R4000000 R4 000 000
3.12 Upgrading of bulk: Clau· clau and surrounds Rl0 000 000 1998 4 R2500000 R2500000 R2500000
3.13 Upgrading of bulk: Gutshwa • Ngodini R16000000 1996 8 R2000000 R2000000 R2ooo000 R2000000 R2ooo000
3.14 Upgrading of SNRW purilicalion works R15 000 000 1997 8 R1875000 R1875000 R1875000 Rl875000

Total cost-Zone 3 Water Rl30200000 RHOil 000 R11875DOO R16875DOO R19875 000 R14375DOO
4 Zone 4 ; KaHyamazaoe

4.1 KaNyamazane bulk water reticulation R8500000 1998 3 R2833333 R2833333 R283333342 Bulkwater supply to Aldie R500000 1997 1 R500000
4.3 Bulk water supply to Intersection R500000 1997 1 R500000

~4.4 Bulkwater supply to Tekwane East R2500000 1996 1 R2500000
4.5 Bulk water supply to Tekwane North R4500000 1996 3 RI500000 R1500000 RI500000
4.6 Bulkwater~pplytoTekwane West R5000000 1996 1 R5000000
4.7 Bulkwater supply to Tekwane South R500000 1997 1 R500000
4.8 Bulk water ~ppIy to Karina R1000000 1998 1 Rloooooo

Total cost-Zone" Water R23000000 R9000 000 R3000000 R5333333 R2833333 R2833333
5 Zone 5 ; Matsulu

5.1 8clBnsion to MalSUlu watelWDl1<s R2500000 1999 1 R2500000
5.2 Bulk water supply to Matsulu Exlensioo , R5000000 1996 1 R5 000 000

Total cost· Zone 5 Water R7500ooo· R5DOODOO R2500 000I ':., I TOTAL .' I R1BS BOODOO I I -I R23 5DO OlIO I R15375DOO I R32708333 I R32508333 I R17708333 I':;;-' ;:r ". -Y, ..
c'



'.

,. YEAR
, .'".' Eslimatad 1 .. 2 3 4 5

No;
1-;

ProjeCt Cost
Starting lmpl

1996 1997 1998 1999 2000'. ; ....
""'r I oeliod

1 ZOne 1 : Nelspruit

1.1 UpgradinQ ct main outfaJlIo Kingstonvale WorlG R18815000 1996 3 R6271007 R6271 007 R6271 007

1.2' OUtfall_from Nelspruil West R1SOOooo 1998 1 R1500000

1.3 OUtfall _ from Nelspruil South R500000 1999 1 R5OO000

1.4 OUtfall _ from to Nelspruil East RSOOOOO 2000 1 RSOOOOO

1.5 0Utfa1l_ from Oewersig RSOOooo 1996 1 RSOOooo

1.6 OUtfall _ from Boschrand' R2SOOOOO 1999 1 R2SOOOOO

Total cost-Zone 1 Sanitation R24315000 R6771667 R6271667 R7771667 R3 000 000 R500000

2~ Zone 2 : White RIver "0,

'.

21· 0utfaU _ from While River South RSOOooo 1998 1 RSOOOOO

22 OUtfall sewoerfrom While RiverWest R500000 1999 1 RSOOooo

23 OUtfall sewoer from White River East R500000 1997 1 RSOOooo

24 Outfall sewer from Rocky's Drift ROO 000 1998 1 ROO 000

25 Extoosion to While River treatment works R4000000 1998 1 R4000000

Total cost-ZOne 2 Sanitation R5550000 R500000 R4550000 R500000

3 Zone 3 : Kabokwenl

3.1 OUtfall sewer from Clau-clau R1000000 1998 1 R1 000 000

3.2 Outfall sewer from Zwelilsha RSOOooo 1999 1 RSOOooo

3.3 Outfall sewer from Gutshwa R500000 1998 1 RSOOooo

3.4 Outfall sewer from Backdoor R1000000 1996 1 R1000000

3.5 Main outfan _ extension R4000000 1996 1 R4 000 000

3.6 Outfall sewer from P1aston R2SOOOOO 1999 1 R2SOOOOO

3.7 Extension to Gutshwa treatment works ;''R5OOOOOO 1996 2 R2SOO000 R2SOOOOO

Total cost-Zone 3 Sanitation. / R14SOOooo R7500000 R2500000 R1 500 000 R3 000 000-
.

4 Zone <4 : KaNyamazane l
4.1 _ Main outfall sewoer extension to KaNyamazane R6000000 1996 2 R3 000 000 RJoooooo

4.2. New works for Msogwaba area R2SOOooo 1997 1 R2SOO000

4.3 . Outfall sewer link from Intersection RSOOOOO 1997 1 RSOOooo

4.4 Outfall sewoer link from Western Extension RSOOooo 1997 1 RSOOooo

4.5 Outfall sewoer link from Eastern Extension RSOOooo 1998 1 RSOOOOO

4.6 Outfall sewer fink from Southern Extension R500000 1999 1 RSOOooo

4.7 New Rialbokloop sewage treatment works R4000000 1996 2 R2000000 R2000000

4.8 0 oirtfan sewer from Tekwane North RSOOooo 1996 1 RSOOooo

4.9 Main outfall sewer extension to Tekwane R1000000 1996 1 R1000000

4.10 Outfall sewer from Tekwane West R500000 1996 1 RSOOooo

4.11 OUtfall _from Tekwane South R200000 1997 1 R200000

4.12 OutfaU sewer from Tekwane East RSOOooo 1996 1 RSOOooo

4.13 OutfaU sewerfrom Karino RSOOooo 1998 1 RSOOooo

4.14 Extension to KaNyamazane treatment works R6 000 000 1996 2 R3000000 R3000000

Total~ -zOne <4 Water R23700000 R10 500 000 R11700 000 R1 000 000 RSOOOOO

5 Zone 5 : Matsuly

5.1 Extension to Matsulu treatment works R2SOOOOO 1996 1 R2SOOOOO

5.2 Outfall sewer from new extension R1SOOooo 1996 1 R1SOOooo

Total cost· Zone 5 Water· . R4000000 R4 000 000

I I TOTAL. I Rn 065 000 I I I R2S771667 I R20971667 I R1<4 821667 I R7000000 I R500000 I

Table C19



....

: YEAR
, , Estimated 1 2 3 4 5

. No.: Project Cost
Starting Impl,

1996 1997 1998 1999 2000vear oeriod

1 Zone 1 : Nelsgrvi!: ,

1.1 RockYs DriM<arill<l fink road R11400000 1998 3 R3800000 R3800000 R3800000

1.2 Boschrand distribUtor link road" R2500000 1999 1 R2500000

1.3" oeW.;rSlgIPlBIink:..oad . R3100000 2000 ·1 R3100000

1.4 Piet Reiiet I Moslert Street upgradirig R6 000 000 1996 1 R6 000 000

1.5 The Rest link road ',', ' RB 500000 1998 2 R4250000 R4250000
.... Total cost-Zone 1 roads . , R31500000 R6000000 R8050000 R10 550 000 R6900000

, 2:" Zone 2 ; Wbite RIver '.'

:',

21' Thea Klaynha~Street extension . R5000000 2000 2 R2500000

2.2 longmere Dam lin~ road R3500000 1998 1 R3500000

Total cost-Zone 2 roads RB 500000 R3500 000 R2500000

3 Zone 3 ; Kabokwenl

3.1 UnkRoadS3 RB 475 000 2001 2

3.2 UnkRoadS4 . R4250000 1998 1 R4250000

3.3 UnkRoadSll R6900000 1999 2 R3450000 R3450000

Total cost-Zone 3 roads R19625000 , R4250 000 R3450000 R3450000

4 Zone" ; KaNyamazane

4.1 UnkRoadS2 RIO 000000 2001 3

4.2 Tekwaoo EastIWest link road R5700000 1996 2 R2850000 R2850000

4.3 Unk Road S6 R3950000 1997 1 R3950000

4.4 Unk Road SS R2750000 1998 1 R2750000

4.5 UnkRoadS7 R3150000 1996 1 R3150000

4.6 UnkRoadS8 '. R1400000 1999 1 R1400000

Total cost - Zone 4 roads R26950000 . R6 000 000 R6800000 R2750000 R1400000

5 Zone 5 ; Matsulu

5.1 Matsulu I Pienaar fink road R19500000 2001 3

5.2

Total cost - Zone 5 roads R19500 000

I I TOTAL I Ri06 075 000 I I I R12 000 000 I R6800000 I RiB 550 000 I Ri5400000 I Ri2 850 000 I

TableC20 .



t:1 I I~~I=.I
YEAR

I
»

I I I I":.' Estimated 1 2 3 4 5

. Project ',;
COst 1996 1997 1998 1999 2000

1 Zone 1 ; NelsPrtllt

1.1 oewerSig 33111 W substation· 2 x 5I.NA R2000000 1996 2 R1000000 R1000000
~ -': .- - . . " ," - :"-" .

1.2, oewerSig 33 W fine· 5km Wolf conductor R500000 1996 1 R5OO000

1.3 » The Rest 33111 IN~ubStation - 2x 10 I.NA RJOOOooo 1999 2 R15OO000 R1500000

1.4 The Rest 33 IN line· 1010n WolfcOOductor R1000000 1999 2 R5OO000 R500000

1.5 Boschrand 132/11 IN substation - 1 x 5I.NA R1500000 1999 1 R1500000

. Total cost· Zone 1 electricity »» R8000000 R1500 000 R1 000 000 R3500000 IUOOO 000

,2>;, Zone 2 ; White River ~;

21 White River 132J22 W substation - 2 x 40 MIlA R7 000 000 1998 4 R1750000 R1750000 R1750000

22 While River North 22 IN line· 1Okm Wolf conducl R1000000 1999 1 R1000000

23, While River Too.om'~rthern substation· 2 x 10 M\ RJOOOOOO 1999 2 R1500 000 R1500000

Total cost-Zone 2 electricity R11000000 R1750000 R4250000 R3250000

3 Zone 3 ; Kabokwenl

3.1 Gutshwa 22/11 W substation - 2 x 10 MIlA RJOOOOOO 1998 1 R3 000 000

32 Gutshwa 22 W line • 10 km Wolf conductor R1000000 1998 2 R5OO000 R5OO000

3.3 Clau-<;lau 132111 W substation - 2 x 10 MIlA R3000000 1998 2 R15OO000 R15OO000

3.4 Clau-clau 132 W line - 15 Ian Wolf conductor R15OO000 1998 2 R750000 R750000

3.5 Kabokweni 132 W line - 20 Ian Wolfconductor R2000000 2000 2

3.6 Kabok.vni 132Wsubstation - 2 x 10 MIlA R4000000 2000 2

Total cost·Zone 3 electricity R145OO000 R5750 000 R2750000

4 Zone4; KaNyamazane

4.1 Pienaar 132/11 W substation - 2 X10 MIlA R3000000 1997 2 R1500000 R1500000

4.2 Pienaar 132 W line - 10 kmW~ductor R1000000 1997 2 R5OO000 RSOOOOO

4.3 KaNyamazane 132111 W ~tion -:2 X10 MIlA RJOOOooo 1997 1 RJOOOooo

4.4 Tekwane 132111 WsutJst£tion - 2x 10 I.NA R3 000 000> 1996 2 R15OO000 R15OO000

4.5 Tekwane 132 W fine· 10 km Wolf conductor R1000000 1996 2 R500000 R500000

., Total cost - Zone 4 electricity R11000000 R2 000 000> R7000000 R2000000

5 Zone 5 ; Matsulu

5.1 Matsulu 132111 W substation - 1 X10 I.NA R2000000 1998 1 R2000000

52

Total cost· Zone 5 electricity R2000000 R2000000

I I TOTAL I R46500000 I I I R3 500 000 I RBOOOooo I R11500 000 I R10500000 I R5250000 I
,

Table C21'
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YEAR

\'. ,; ;', ',.::~ Estimated 2 3 4 5

Project Cost 1996 lSS7 1998 1999 2000

R4000000 1996 R4 000 000

R4000000 R4000000

ExtensloO to White River solid waste site R2000000 1998 R2000000

R2000000 R2 000000

. R2000000 . 1997 R2000000

R2000000 R2000000

Mara sofKl waste disposal site R2000000 1997 R2000000

Total cost - Zone 4 solid waste R2000000 R2000000

ZOne 5 : M;rtsulu .

Mara solid waste disposal site R2 000 000 1998 . R2000000

Total cost -Zone 5 solid waste R2000000 R2000000

TOTAL R12 000 000 Ro4 000 000 R4 000 000 Ro4 000 000

Table C22
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R19050000

. R10 250 000

R28875 000

R4733333

R28 375 000 -',

R11 083 333.

R4000000

. R8158~ 000

1997

R55146 667

R72716Ql'

R1000000

R16375000'

R30SOO000

1996

R71771667·

R193716Ql

R5000000

R10 900 000

R27SOO000

. R9000000



~.

f~-- ·---2- ... ---3 - ---- 4
1996 1997 1998 1999

R2 216 390 R1116390 R5391 050 R3 313 321
R8 878 016 R8 378 016 R8730122 R5 319 658
R8482 038 R2482 038 R11153117 R13653117
R1 348 805 R1 348 805 . R1 691 848 R1 691 848
R3128900 R2628900 R2065955 R5565955
R4 000 000

R28062148 R16962148 R29 032 091 R29 643900 1 R21 743404 JrRs 386 662 I R6 386662

Table C24
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1 2 3 4 5 6 7 " 8 9 10
I'

-- 1996 '1997 1998 1999 2000 2001 . 2002- '2003 2004 2005WP.ter reticulation R5 000 000 R601899 R5786293 R5888192 R388192 R388192 R286293 .R101 899Sanitation ' !'. R749753 R5205153 R1 404906 R904906 R904906 R655153 R249753Roads, - R592278 R592278 R4092278 R592278 R3092278 R2500000Stormwater drainage R323112 R323112 R323112 R323112 R323112ElectrIcity R395 041 R395 041 R2145 041 R4645 041 R3 645 041 R1 750000 I·,Solid waste disposal R2000000
Total R6310431 R2 662 082 R19551877 R12 853 629 R8 363 629 R5 643 098 R941447 R361662

Table C25
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1999 2000 •. 2001
R9540527 R9540527 R5 711432
R6753967 R6253967 R4837802
R8562152 R7162152 R8030680
R2166901 R2 166901 R849771
R3990389 R3990389 R2360476

R37 329 3191 _R31 013936 __ R29113936 B21 790161

Table C26
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t re costs:d bulk. Infrastryc u~
, . . grading an

"""r):; ;'. . . d yc1opments. yp."d>',<. .. (new eNett summary 0

1 2 3 4 5 6 7 a ~ 101996 • 1997 1998 1999 2000 2001 2002 ' 2003 2004 2005[Water reticulation , R8483952 R16958952 R22407287 R26367 055 R21067055 R21038459 R14538459 R14 090 124 R10 930 356 R9055356 ,Sanitation R12300744 R7300744 R6795231 R9653467 R6653467 R6621927 R6621927 R6127440
I····

R4769204 R4769204Roads .. R8678110 R8678110 R12928110 R12128110 R12128110 R10564644 R10564644 R6327144 R6327144 R6327144Stormwater drainage R3036172 R3036172 R3036172 R3036172 R3036172 R1 666618 R1 666618 R1666618 R1666618 , R1666618Electricity R5053777 R5053777 R10803777 R7803777 R5053777 R3108005 R3108005 R3108005' R3108005 .R31'08005Solid waste disposal R2 000 000
....'. .', :~ ',' {"

.'Total R37662764 R43027764 R66970676 R68 988 680 R47 938 680 R42 999 664 R36499664 R31 319332 R26 801328 R24926328.,

Table C27
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3 4
1997 ' " 1998 1999 2000

R879700 R1,727445 R4227445 R1 727445
R1999317 R3598802 R3598802 R3598802
R1097082 R1097082 R1097082 R1097082

R788459 R788459 R788459 R78845911 ~2399181 R2399181 R2399181 R2399181 R239918;R548541 'R2548541 R548541 R548541
R2000000

R6313100 R11 760330 RHl26033D R176033011 . R12 06~ 1661 . R120661661 R9 618 9361 R3118935

'....
?able C28
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R36270001
R42634955
R32 011660
,R7661'449

,R15116647
R4000000

R137 694 712

5
2000

R34927590
R21189254
R33482739
R8006493

R17303703

R114909779

Table C29
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2001
R30569900
R19241550
R28216403
R3101351
R7655536
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ANNEXURE 0: FINANCIAL MODEL

INTRODUCTION

Orientation

The financial model represents the third and final element of the integrated
infrastructure planning model for the study area.

Objective

The model summarises the costs of the investment profile, derived from the
infrastructure cost model, and examines the annual impact of the investments, on the
financial capacity of authorities and households in the area.

Approach

The financial model was designed by means of:

• Utilising the output of the infrastructure cost model.

• Obtaining information in respect of operational budgets from existing and past
authorities in the area to establish the base financial capacity of service
providers.

• Determining household affordability levels from existing secondary sources.

. METHODOLOGY

Basic Principles

The model is based on the following principles:

f.

'.,

;.:
f:
r:"''.

•

•

A computerised cash flow sheet indicating the operational income and
expen~itures of local authorities in the area and the annual impact of total nett
commitments of upgradings and new developments on the revenue base of
authorities and the disposable income of households.

Information inputs from the spatial and infrastructure cost models, as well as
numerous other input variables serve as the basis of the model.

Due to the large number of input variables, the model is extremely dynamic and
flexible, aI/owing extensive simulation possibilities.

All calculations are at constant 1995 prices.
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Inputs

The following information and variables (internal and external to the integrated model)
serve as inputs to the financial model:

• 1994/1995 Operational budgets of the various infrastructure providers
(authorities) in the area.

• Annual capital expenditure per area on upgrading and new developments
according to the results of the infrastructu re cost model.

• Number of stands per service category and standard per area from
infrastrucutre model.

• Annual operations and maintenance cost.per service category.

• Length of loan/payback period is set at 20 years.

• Average disposable household income per area calculated from census
information.

•
,~'"

Average household size per area calculated from census information. /
I

Output

The various affordability impacts were calculated as follows:

• Financial capacity of local authorities. The annual capital redemption amount
expressed as a percentage of the 1994/95 operational revenue of local
authorities.

• Affordability of households. The annual capital redemption amount expressed
as percentage of total annual household disposable income.



FINANCIAL IMPACT OF INVESTMENT SCENARIO FOR GREATER NELSPRUIT AREA

ITEM (R 1000)
1996 1997 1998 1999 2000

Investment Cost R137695 R123216 R153644 R142660 R114910
Cumulative Cost R260911 R414555 R557216 R672125
Debt Service R15353 R26438 R4074r R50811 R57139
Operations & maintenance . Ri6085 Ri5641 Ri5428 R15660 R15771

Total recurring cost R31438 R42079 R56172 R66471 R72910

Total revenues R130000
I

Total Household disposal income R903418 R964409 R1022148 R1118650 R1226194

a) % Increase in revenue to 24.18% 32.37% 43.21% 51.13% 56.08%
finance total recurring cost

b) % Impact of total recurring 3.48% 4.36% 5.50% 5.94% 5.95%
cost on total household income
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Spatial model
Spreadsheet that calculates the stand and land
requirem ents for new expansions and develop
ments from data obtained from the Spatial Model.
Estimated unit developm ent costs for the upgrading
of eXisting- and the development of new
infrastrucutre.
Definition of existing and proposed future service
levels for the upgrading of existing infrastructure.
Definition of service levels, costs and cashflow
projections for new developments.
Costs and cashflow projections for the upgrad ing of
existing infrastructure.
Summary of total investment costs regarding bulk
services, new developments and the upgrading of
existing services.
Costs and cashflow projections for bulk services.
The estimated impact of the calculated investment
needs on the average household income.

".' .....

Windows 3.1
Lotus 123 release 4 for Windows

9042-3.wk4 :

9042-4.wk4 :

9042-5.wk4 :

9042-6.wk4 :

9042-8.wk4 :

9042-1.wk4 :
. 9042-2.wk4 :

9042-7.wk4 :
. 9042-9.wk4 :
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, . ANNEXURE E : TECHNICAL SPECIFICATIONS AND MODEL PROCEDURES

The;' spreadsheet model has been developed in order to expediate the extensive
calculation procedures required for this investment study.

Pentium (90MHz), 16Mb RAM
HP Laserjet printer

. he spreadsheet model consists of the following nine separate spreadsheets, attached

.a this report as Disks 1 to 4. In order to safeguard against accidental erasure or file
corruption, spreasheet cells have been switched to Protection Mode. This procedure

,.will however still permit the viewing and printing of all files and cells.

\~The model consists of the following files:


