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‘Human resources aré not optimally deployed among water sector organisations, partly

as a result of limited interactive resource planning. Duc to shifting roles and new
administrative ¢ircumistances, some organisations are overslaffed while others have
minimal human resource capacity.

Many Third Tier organisations arc not sure of their roles in local and regional
development planning. and in planning around the integrated provision of services.
Programnies to support local planhing have been iitiated by DWAF (eg Area Planning -
Forums) and District Couricils (eg Zonal Planning as initiated by Rustenbtirg DC). The

DWAF network of Area Planning Forums remains to be fully deployed, whilst the

planhing zones are only in the area of jurisdiction of thie Rustenburg DC.

Local government has to manage a range of services. In many cases there is a lack of

‘integrated service planning and delivery. In some cases, water sector: institutions have

promoted a narrow water-oriented perspective in dealings with the Third Tier.

Cominunity involvement is widely promoted and encouraged, but its practice is variable
and outcomes are of differing value to the communities concerned.

Policy and Strategy Recormendations

General Description and Context

A kev component of Phase 1 is policy formulation and strategy definition. Policy is understood
to include the broad public policy that underpins the service delivery in the water sector, and
policies that might be adopted by organisations in the water sector with respect 1o their own
operations (for example policy regarding community participation and involvement). Strategy
is understaad imply a programme of purposeful action leading to'a desired outcome.

The policy and strategy recommendations from this study support the following processes:

N

Reform and revision of enabling p.ublic policy.

Formulation of policy specific to Magalies Water and partner organisations in the water
and local government seciors. '

Formulation of strategies by MW, D_WAF and other relevant organisations which will
lead to the successful extelisibn'_Of the supply capability of MW, and the provision of
effective and sustainable support to water supply and management capacity in the Third
Tier. . -~

342 Link t0 Gap Aliahfsis

The gap analysis describcd_in Supporting Report C 1s the tfoundation of the ;Sollic)f and strategy
recommendations. The following key features of the linked Gap Analysis and Policy and Strategy
- processes should be noted:



(1)  The policy and strategy reconmendations aré bascd on an inclusive and relatively
objective understanding of the gaps between development targets laid out in policy and
the present situation as revealed in the situational analysis.

(2) The. process combir’iéd participatory vehicles (in the form of workshops and
expert/stakeholder task teams) with the progressive refinement of gaps and policy and
strategy responses. -

(3)  The approach sought to generate an inclusive menu of policy and strategy options, which
were then e!abo‘rated, combined or reinoved as a more complete understanding of
priorities, capacity and relevance was developed.

3.43 Objectives of the Policy and Strategy Task
The broad objectives of the policy and strategy task are the following:

(1) To facilitate and guide the expaﬁsion of Magalies Water and associated institutions
through practical recommendations regarding policy and strategy. a

2y To identify areas of national policy that support/hinder the expansion of MW, and to
propose actions to be taken. -

(3)  To identify arcas of policy in specific water sector and related instituiions that require
" attention, and to propose appropriate actions. :

(1) To propose strategies to deal with institutional and technical gaps that are likely to hinder
- the expansion of MW, together with strategies that will facilitate the expansion process.

‘ Duc t6 the interdependent nature of the water sectbr, these objectives do not imply that MW is
the sole actor. The recommendations consider the roles and contributions of various levels of
government. together with non-government organisations. '

3.4.4 ° The Planning Context

Policy and strategy fo_rmulétion has had to irecognisc aspects of the South African policy and
planning context, and of the policy and planning environment of the water sector. Development
constraints were outlined in Section 3.3 above. Other key issues are the following:

(1) The transition challenge. The MW stady is one component of a national and muli-
sectoral initiative to ensure that the public sector reftects the ideals and objectives of the
“new democratic constitution and government.. The implications of this wide-ranging
* transformation for the M W Study are the following. DR

“{a) Policies, institutional arran gements and the deployment of resources are in a state of
flux. Whilst MW is seeking to respond to fiew policy-based challenges, associated
organisations are engaged in the same process. It is thus important to be informed
about initiatives elsewhere. and to link complimentary activities if possible. The

313



.b.».

interactive approach adopted for the policy and strategy process has sought to retain
the necessary communication with key water scctor actors. '

(b) Whilst the White Paper on Water Supply and Sanitalidn presents a vision of

interlocking institutions in the water sector, there are substantial gaps, particularly at
Third Tier level (sée 3.3.4 above). This means that policy and strategy options must
address inferim solutions, as well as those that will emerge when all resources are
engaged as envisaged in policy:. ' :

(c) Lack of Third Tear capacily is described above (Seclion 3.3.4).. Animplication for
the MW study is that it has been necessary to carry stakeholders along as the policy
and strategy process has unfolded. However, in many situations the stakeholders are
difficult to engage. This is particularly the case at local government level, where some
authorities are newly elected, and where some areas have not forulated agreed local
governnient structures.

" '(d) Roles and responsibilities are broadly defined in policy (see Section 2.4), but in many

cases these remain unclear. Whilst it is necessary to ¢larify roles, it is also important

“to ‘allow room for organisalions in the water sector to adopt unusuat roles during the
transitionary period. Partnership and networking require special attention, as
reflected in the policy and strategy recommendations.

Retaining a long term perspective. The demands of transition are so complex thatitis.
easy to lose sight of objectivés beyond the transitionary period. In the MW case. it is
necessary to se¢ the organisation and its role in two time frames: short to medium teni’

“and long term. ‘A concem is not to fix transitionary siruciures and p_rocedures'so that they. -

become an imipediment to post-transition operations.. Present civil service. réstructuring
ilustrates the difficulty of changing entrenched instinitions. :

4.5 Overview of Steps in the Policy and Slr‘ateg)% Process

The flow of activities from Gap Analysis to Policy and Strategy Recommendations is illustrated’
in Figure 3.1. The shaded portion is the component of the process in which the identification,
elaboration and testing of possible policy and strategy responses was the primary objective. The
key steps are summarised in Supporting Report C and are not repeated here. '

3.4.6 FEvaluation of the Process

In evaluating the policy and strategy process outlined above, four themes are addressed:

(N

- participation; defining the field: consolidation and contextualisation.

Participation. ‘The policy and strategy processes was designed specifically to invite and
encourage stakeholder participation. An indication of the success of the participatory
approach is the quality of the material generated. “Another ‘is the willingness of
stakeholders to attend workshiops and meetings. Details of participation are givenin -
Chapter 2 of the Supporting Report C. '
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Defining thé Field. In an environment of change, itis common for policies and strategies
10 be buill around the agendas of sectoral interests. The policy and strategy process has
sought to address this by basing proposals on a carefully researched situational analysis,
and on an understanding of the development targets set by policy and by key
practitioners in the water sector. A nicasure of the effectiveness of this methodology is
level of consensus achieved around the definition of core gaps/problems. As a result
planning has the assurance thal no major issue or sectoral perspeciive has been neglected.

Consolidation of Findings. ‘The process followed allowed for the progressive
consolidation of findings and recommendations. - This approach sought io build
confidence and to permit stakeholders to take ownership of the policy and strategy
recoriniendations that emerged. The true test of the effectiveness of tlie process will be

* when MW aid others seek to implement the recommendations. However, itis possible

to make reconunendations in the belief that they will be positively réceived by most
stakeholders. '

© Contextualisatioii. Exposing the policy and strategy formulation process to wider

participation has helped to ensure that the recommendations are not out of context, or out
of step with developments in the broader water sector, A test of the relevance of the
policy and sirategy recommendations is the endorsement of many of these by DWAFE,
MW and representatives of the Third Tier An indication that they are in step with
emerging policy and practice is the fact that many of the reconimendations are matched
by complimentary actions in DWAF, MW. and in some of the District Councils.

3.4.7 ,_Background to Policy and Strategy Recommehd_alions .

‘I develaping a plan for the extension of MW, the JICA study has had to address the difficult

task of planning in'a sector characterised by highly uneven development. change and_unceriaimy.
Ini this context. the recommendations recognise both short and long term roles for Water Boards:
and they take the forim of policy and strategy options. :

)

" Short and Long Term Roles for Water Boards:

The policy and strategy recommendations have to be placed in the framework of the

~ short and long term roles of Water Boards (discussed in detail in Chapter 6). National
‘policy requires water boards to extend their aclivities whilst sustaining their core role of

whdeSal_ing bulk water. In the short to medium term, the boards are expected to extend
supply areas, and to provide various support functions to the Third Tier. These support.
functions are not ¢learly defined in policy. In the long term, it is envisaged that : the

boards will return to the bulk supply role of the past, but with additional bulk customers.
“The implementation of this policy has major implications for MW and other boards:

(a) The éxiénsion'of areas of supply, and the provisimi of bulk servicesto a wider

- spectrum of customers.
(b)'The prd\'iéion'of various forms of Third Tier support, For planning purposes there
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are différent of types of support. for example:

1) Interim proj ect implementation where Third Tier capacity is not present, or where
the Third Tier is not ready to implement projects.

2) Technical and capacity building support to the Third Tier.

3) Developnient of new butk markets. The above forms of T hi_rd'Tierl sipport are
of short to medium term'relevance. - A longér term Third Tier support issue is the .
developnient of new bulk business and reliable bulk customers.

(2)  Policy and Strategy Options

Because lhe implementation of the new water supply and ‘sanitation pollcv requm,s
cooperation and partnership among actors directly and indirectly involved in water, it is
mappropnatc to propose policy and strategy initiatives unilaterally, or purely from the
perspective of MW. Hence recommendations are framed as gptions, which must be
considered by the Board of MW, by DWAF and by other actors such as the District
Counicils and Local Authorities. A process to take discussion around these options
further is discussed in later in ‘this Chapter, and in Chapters 6 and 7.

348 “Symploniat:c” Policy and Strategy Recommendations
The policy and strategy recommendations outlined below fall into two categories:

(1) - Symptomatic recommendations. These are suggested actions which respond direetly to
" identified gaps/problems. They address the evident symptoms. but do not consider the
“broader or collective implications of individual acnons In sitsations ofiransxlion and
‘crisis management, symptomatic solutlons often pre\ ail.- :

(2) Systematic recommendations. Thf:se are pmposed actions w hach consider the comple\
and interlinked nature of the water sector. and the interdependence of initiatives leading
“to the water supply vision of the White Paper.” By taking a systems view of policy and
strategy it is recognlsed that the way to tackle a problem or obstacle is not necessarily

the most obwous or dlrect : -

The symptomatic reconmlendallons generated through the gap analysis process can be placed in
the context of the challenges that face Magalics Water: extension of supply and support to the -
Third Tier.  Details of the links between gaps and solutions are contained in Chapter 3 of
Supporting Repon D. Table 3-1 illustrates which of the recommended actions might be
incorporated in strategies to extend supply. and which might be niobilised as Third Tier support
strategies.” Consideration is also given to initiatives that mlght suppoit a strategy to develop new
bulk ‘markets. The table lists the options without specific reference to programming and
responsibilities. - The options might be regarded as tools to be used in the context of the
systeinatic recomumendations outlined in Section 3.4.10.
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3.4.9  Background to Systematic Policy and Strategy Options

The recommendations"tabuiated above represent a set of prébic’m-solution statements, The table
does not identify catalytic actions which will clear obstacles impeding progress across a number
of gaps/probléms, nor does it assign any priority to the implementation of solutions. These
matters are addressed in the integrated policy and strategy recommendations presented below.

A prélimiriary analysis of the linkages between the gaps/problems (Figure 3-2) shows how
actions to address sonie gaps are likely to assist in other contexts. For example:

(iy  Cost recovery and iintegrated service provision are made possible by activities such as
planning, capacity building and the active assumption of roles and responsibilities, and

'(2)©  These process activities in turn sit in an enabling/constraining environment which
“includes policy, expectatioins, resources and public involvement. '

3.4.10. Integrated Policy and Strategy Recommendations and Action Plan.

'_ The following section summarises the eleven key action areas recommended by the JICA
‘Magpalies Study. These recommendations emerge from an effort to:

(1) - Identily critical initiatives with significant and cumulative impact.

(7} Cover the revealed priorities of the stakeholders.

(3) - Define a manageable and implementable programme of action.

The first 1wo recommendations have to do with the reform and clariftcation of enabling public
paticy. whilst the remaining nine refer to initiatives that might be taken by MW and partners in

“lhe water sector 10 ensure the implementation of the water supply vision of the White Paper on
Water Supply and Sanitation. I :

34,11 Prerequisites for Action

It is often the case that insuflicient attention is given to creating a plalfomi for the

-~ implenientation of solutions. This problem is particularly evident in the social, managerial and

institutiona! fields. ‘Figure 3-3 illustrates the elements of an effective implenientation framework.

The key components of the framework are:

(1)~ Understanding by key players of issues, critical success factors, solutions and the
implications of these solutions. Communication is central to understanding.

(2)  Acceptance of 1h_e'pr0ﬁ"os'ed solutions. Understanding does not imply acceptance, but it -
. s an esséntial precondition. Acceptance requires a decision by stakeholders.

._(3) S}ib‘hﬁér'ship of ‘solutions. hhphmentétion is often "Challeﬁging, and might fail if
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initiatives are not champiosed by an individual or an organisation.
Allocating roles and responsibilities. This clarifies steps and accountability.
Assessing and addressing capacity requirememé. Common errors in solution

implementation dre to assume capacity, or to consider only some aspects of capacity.
Figure 3-4 illustrates typical capacity requirements. '

3.4.12 Dynamics of Change in the Study Arca

Implementation issues that appear {0 require particular attention in the Study Area are:

8y

2

(3)

A potential lack of sponsorshﬁ due to the presence of muliiple actors and evolving roles.
To address this we recommend that a forum is created to provide leadership and support
for the process of implementation. This recommendation is elaborated in Section 3.4.14.

In the context of the above, clear aliocation of roles and responsibilities is particularly
important. Thosé allocated roles will have to differentiate clearly between acting as
représentatives of parent organisations and being part of a broader initiative in the Study
Area. This is also discussed in Section 3.4.14. :

Limited capacity is a reCO'ghiscd problem, especially in the Third Tier. Hence it is Iikely

" that implementation of policy and strategy options will have to be prioritised and phased

appropriately.

3.4.13 Implementation Strategy and Structure

Twa principal recommiendations form the basis of the implementation strategy.

(D

" Coordinating forum

DWAF, MW and the District Councils in the extended supply area should create a’
coordinating forum to take the work of the study further. The term forum is chosen to
indicate that this vehicle can accommodate broader consultation as necessary.

(2) Purpose. To enable key actors to engage interactively the policy and strategy o'ptions" |
technical solutions arid implementation strategies; Also to gain commitment, {0 agree

roles and responsibilities and to design action plans. .

(b) Objective. To achieve meaningful and measurable progress toward implenientation
“of the policy and strategy options, technical solutions and pilot projects..

() Leadershi'p. M;W. should lead in the faéilila!ion 6f the work of the forum.
(d')'. Participation. Key stakeholders in the area, and at least DWAF, MW, Rand Water,

Rustenburg District Council, Eastern Disteict Council, Highveld District Council,
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(e) Duration:- Determined by the parties. Given the nature of the challenge, the forum
is likely to have a life of at léast two years.

(f) Frequency of meeting. Agreed by the parties, but probably at least twice per year.

(g) Outputs. A number of outputs could be expected from the forum, including: action

plans; role/responsibility allocations; agreements for sharing resources; joint
submissions on policy; coordinated bi-Jateral activity.

Consensus critical path

Itis strongly reconmlended that a formal plan be developed by the members of the forum.
The ptan would be the first task of the forum and should address the order and timing of
key activities in critical path format.

(a) Purpose. To analyse issues, challenges, solufions and recommendations in order to
~ plan the actions to be takenin a logical and sustainable manner. -

(b) Objective. To creatc a realistic and accepted critical path for changes in the Study
Area, together with the necessary detailed plans. '

(¢} Leadership. MW shiould lead the development of the plan.

(d) Participation. This would be an output of discussions with the forum.

(¢) Timing. To address a rapidly clﬁnQing cn‘viromﬁem. the plan should be in place by
“early 1997. : R

() Outputresult, A formatly documented plan with activities. altocated responsibilities. |
timing aid critical path.
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Table 3-1 : Symptomatic Recommendations by Extension Challenge -

Strategies to Extend Supply

Stratepies !o_Dei'elop
New Bulk Markets

Strategies to Provide Third Tier
Support

Resource and
Infrastructure
Devetopment

Water balance investigation
* .

Technical solutions study
*

Capital investment plan

Developa
classification of

-emerging bulk

costomers and
prioritise assistanie

Policy: Change
and Review

Shift in ¢mphasis to guidelines,
incentives, processes that will

promote service delivery
*

Review RDP goals
¥

Clarify implications of DFA.
plan extension with this

framework in mind

Explore DFA asa
framewdrk for local
development planhing
* o

Use _JICAI $1ud)' to
vnderstand local .

diversiiy

Provincial and area forums to discuss
ro]e.-i and responsibi!ilics

Clanf\ RDP policy and response (o
service standard debate

L

Clarify policy positions on cost
recovery, unauthorised conneciions
and subsidies. and link these

Human
Resouzce
Developinent

Additional staff for new roles
+ . .

Team and management
development -

*

Training/skills audit’
L]
Coordinated skills and training

PrOgIamMmes
¥

Plan apbtc)priéte deployment of

sector human respUICes -

Take strategic view on
HR requiremenis of

future bulk customers

Management capacity building
+

Training and skills auditson a
regionaliarea basis
[ 3

Coordinated skills and training
programmes

Government allocations for Third Tlﬂ

raining
*

:Clanf\ support refes of LWCs and

train accardingly

NManagerial and
Oy eanisational

Change

Explose service cooperamef» fed

v D Councils.

*

DWAF :md W Boards engage
more bilateratly

e

Emphasis on consultative and
human relations oriented
management

and guidelines

Explore long term
potentisl of service
coOpeEatives

L

Third Tier support
with characteristics of
sustainable bulk
customers in mind

. .
Clarifv and entrench
lacal ptanning roles
and responsibilitics

* .

Formutate clear _
handover strategy and
responsibilities

I{\ptutc_sér\ ice cooperatives. led by D
Coeuncils. Deploy service cooperatives
fand support networks.

Institutle managerial and
organisational condmons 50 that ]ocal
autharities can borrow on their own
account

* .
Serviee and collection responsibilities
clearly assigned and accepied

»

WEB suppont in areas of strength (eg
financial mgmt)

PR

Pursue support roles of CBOs and
LWCs {withous und;rmmmg elected
oﬂlcsais)

Buitd’suppon structures for integrated
service detivery
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Steategies to Extend Supply

Strategles to Dev elop
Neéw Bulk Markets

Strategies to Provide Third Tier
Support

Financial
Management
and Cost
Recovery

Deplov and resorce cost
recovery managers and processes
for new customears

*

Clarify instrurnents and prcferrcd
piactices {balancé incentives with

pressure (o pay)
*

Rci‘nefmodlf\ financial planning
and manaeemem procedures
accordm 10 new roles and

'scenanc-s

Prepaie a cost
fecovery plan with
forecasts and targets

Discuss ways of linking payment to
development. also preferred
instruments and practices

¥

Explore and 1est innovative “best
practice” regarding (ecovery.
incentives, and payment systems

E]

Explore and discuss fisancing options
for higher lévels of service (also ways
to deal with risk)

Businéss Unit

Strategy

F\piore short and leng term pros
and cons of business unit options

Devolve
responsibility for
markei development
fo business nits/
regions

Dévolve Third Tier development tasks
1o business Lnils! regions

Slj:pp!)' Area
Definition and

Programme to deal with
remaining boundary issues

Consolidation
Third Tier Clarify Third Tier suppost roles: * | Strategy of Third Tier Cé'peiéil_v building in all aspects of
Support eg interim emergehcy assistance support which will managément

a1 Third Tier level: development

of future market

devetop new bulk
market

Discussions of roles and
re<por\stb:hltes based on capability

Explote private sector toles and
deploy
»

Sedvice coops and support neiworks
as capaci:\ building and
‘.mpmwrm«. ot mechanisms

Gml seed capital for tocal lnsmullons

Insl_nule a revolving poot fund

*

Pianning framework and guidelines
relevant 10 Third Tier

*.

Assist Third Tier to link watee supply
to local economic development
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Siralegies 1o Extend Su poly

Strategies L) Develdp
New Bulk Markets

Steategies 1o Provide Third Tier
Support

Communication
and
Representation

Build strong capacity 10 interact
with communities

*

Mechanisms to exchange
information on régionalarea
cconomic development planning
¥ . . :
Board representalive of emerging
market

* ’ _
Devolition of community
interaction functions

*

Design and implement clear
communication strategy

Build strong capacity
to interagt with
communities

¥

Board representative
of emetging markes

Discussions of '_‘bésl practice” at
provincial and aréa forum {eg cosi

‘reCOVery success storics)

*

Area forums to monitor enabling
environment for communify
involvement

3

Discussion of service integration and
local bedt practice :
]

Guideliries for.local_émhorilies
seeking finance. including criteria
applied by lenders’

* .

Marketing campaign linking the value
of safe and reliable water supply to
billing

.

Driscussion of service standards
policy. and financing options for
higher levels of service




Table 3-2 : Policy and Strategy Recommendations

Proposal It

Overall Poliey Review

Strategy
Proposal

I is ¢lear that many laws and regulations inherited from the previous system of goverament and service
provision are nol supportive of new water supply policy. Itis recommended that the NCA Study and
Magalies make inputs to relevant policy review processes. An example of an area where policy review
seems necessary is rural water supply. Curient policy makes no clear distinction between rural and other

forms of water supply. Many stakeholders believe that feview is necessary. Issues are:

- Almost cotnplete lack of resources in some cases. Paving for water may be i mpassible for
- some. . . R o

. The isolated natdte of schemes (many of which are stand-alone facilities).

- Dispersed commuinities with Fittle of no organisation. :

. Limiled potential for development of supply schemies bavond basic arrahgements.

Curreat
Status

A waier law review process is corrently in progress.

Lead Actors’

'DWAF is leading the process. MW ard JICA {o present relevant material. -

S1atus

Policy Review of remaining ouidated legislation and regulations.
Implications
Proposal X: Clarification and Interpretation of Specific Poiic_\' and Guidelines
Strategy Severat aspects of existing policy fequire clarification and the development of a common understanding
Proposal among affected water sector aclors. Somge of the areas w here clarity §5 neceséary are:
- RDP =standa';ds and the implications of changing or enforcing these. _ _
- " The role and impact of the Development Facilitation Actin the promotion of kocal planning
: -and sérvice delivery. ] . .
- ‘Updated views on Iransitional reles and functions origifatly outlined in the White Paper on
Water Supply and Saaitation. . '
- Cleaf definitions of “bulk™ and “bulk customers™.
“The forems in which the discussions on the above issues _shduld take place will vary according to the -
topiv (se¢ Lead Actors below), : - :
Current Feedback from communities is shm'\ ing s:qme"djssélisfa-:tio'n with the RDP service level benchmark of
the RDP, and the Hkely stand of government on this issue is not clear. The DFA is being implemented

at local fevel by some Districi Councils (eg Rustenburg). but not by all. Emerging views on roles and
functions are being discussed in some forums. but conclusions are nol necessarily widely shared. The
question of the definition of bulk hag yei to be resolved in the Study Area

bead Actors -

It is sugecsted that the foltlowing lead actors take sesponsibility for processes leading v the clasification
of the issues listed above: : :

- . RDP. DWAF (natiohal and regional). working in regionat and arca planning forums.
. DFA District Councils. MW and DC 1o consider jointly the implication of the DFA for the
: development of butk services. ' T _
- Transitionat tales.  DWAF and District Councils. through regional and area planning forums.

. - Definition of Botk. %W and District Councils.”

Policy
Implications

Greater charily among v oater supply implementers.




Peoposal 3: Intégration and Partnership

Strategy It is proposed that a framework and an active plan for sharing information and the integration of

Proposal activities are established. This plan will examine existing communication instruinents and networks,
and their effectiveness. and will implement actions to deal with shoricomings. The notion of training.
service and support ¢ooperatives should be included inthe plan. A priosity is an inteerated
communicalion strategy.

Cusrent Al present two broad frameworks for communication, integration and parinership are ory statlising. The

Status firstis led by actors in the water sector (notably DWAF), 2iid has an obvious water focus. The sécond
framework centres on local government, and is presently less weil developed, In some parts of the
Study Arex District Councils are making progress with the institutional development necessary o
empower local authorities to deliver a basket of services, in accordance with theif constitutional brief. "A
priority action is to develop and rationalise the tinks betwedn these framew: orks

Lead Actors DWAF should coritinue 10 tead the de\c!opmcm of water secior institutional arrangéments. and the
provinces and District Councils local government functions.” A forurm of forusiis for :megralcd planmng
should be developed. The emerging afea forums miay seeve this purposé, but attention must be given to
areas where institutional capacity is riot present. MW shoutd participate in such forums. MW might
also resource and implement its own " comenunication capability and strategy, in concert with the broader
initiatives of DWAF, the provinces and the District Councils.

Policy Water scctor development policy seems likely to becomé much more miezratcd with policy empo“ermz

implications | Tocal povernment.

Proposal 4:  'Coordination of Training and Training Resourges

Stratepy Design and implementation of an integrated approach to ;réining and the sharing of training resources.

Proposal This might include consideration of issues such as the formation of a training cooperative. the
implemeéntation of skills and training needs audits. forums to discuss the deployment of human
resources. and the ‘effective use of local support structures such as NGOs. LWCs and RDJ committees.

Cuyient Training is presently loosely coordinated and often implcmmted in refative isolatton.

Status :

Lead Actors _

Training needs are so diverse that is not pnssihle 10 identify a singlke lead acter. The vrgent need is to
tind framen orks and forums where training needs and aclions ¢an be discussed across Stody Areas and
among various actors. - Area planning fordms. with inputs frony [)15lncl Councils and DWAF, may seqve
an initial “broke rage” function. MW should participate in the training discussions. and identify areas
where they can offcr training. Internal MW training fieeds are dnscus':ed under (IO! below. DWAF is
well piaced 1o consider programs and Tesources that might be relevant here. and <h0u!d continug in this.
rale. :

Policy
Implications

More integrated and efficient (raining policy among waler Seclor ofganisations.

Proposat &7

Water Suppty 2nd Local Economic and Resource Development.

Steategy The development and implementation of a suatem to link water supply to both lucal economic

Proposal development and communily instilutional capacity building. The key to siich a strategy appears to be
the entrenchment of planning capacity al locat level. Such planning should address the detivery and
management of all services. logether with the mobilisation of the human resources required to perform
and sustain (hese tasks.

Current Large 4nd well resourced local authorities engage in local development planning. Many of the new

Status local authorities aré uncenain of their respansibititics in this regard, and often have no experience or

capacity. The Rustenburg District Council is one of the firstin South Africato empo“er local p}anmng
by linking small local authorities. and assigning technical expertise to these “zones™. This modelis a
variant of severa) possible service cooperative approaches and should be monitored closely by DWAF
and MW,

Lead Actors

The primary rcspensvblhtg for tocal development planning should restwith the proviness and the
District Councifs, DWAF and MW might play a catalytic rol¢ inthe Siud) Arcaby assisting emerging
Distriet Councils to explore and evaluate the approaches of bodies like the Rustenburg DC.
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Proposal §:

Water Supply and Local Economic and Resource Development.

Policy
Implications

The promolton of mtegrated local planning has substantial implications for policy regarding Third Tier
capacity building. and the manner in which the Third Tier tackles its service delivery roles. 1tseems
likely that service cooperatives. with the possible invelv ement of the private sector (as planning
fac;htators and seivice providers) will become more common. especially outside of the resource- rich
major urban areas. Among other things, govemment will have to become clearer on its policy position
iegarding the contribution of the private sector.

Proposal 6: Sharing “Best Pracilce™.

Slralég_v The development of an approach and \emclei vehicles for the sharing of best practices (and

Proposal information). As the transition3! process unfolds, it is certain that innovative and eftective approaches
o issues like cost recoy ex) local incentives, payinent systems. local financing. and locatly managed
ope;auons and maintenance will be dev e]oped The stra*ee) is to ensure that these initiatives and
experientce are shared.

Current Effective management and operational solutions are somslimes unrccogmsed by a wider aroup who

Status might benefit rom them.

Lead Actors | The most effective foruris 1o discuss and explore best practice are those where both water delivery and
local govemment administration are on the agenda (eg area planning forums). Lead aciors might be
District Councifs and DWAF. MW should contribute actively to the forums wherever possible. DWAF
should also consider ways to share best practice nationally. Thisisw ork that mizht be done by an |
appropriate NGO.

Policy Best practice will make a contribution to operationalising poficy. and 1o the development of practical

Implications = | and tested guidelines.

Proposal 7:

Development of New Markets/Belk Customers.

Stratepy
Proposal

It is seen to be cmponant that MW clarifies its own pocmon on lhne forms of Third Ticr suppon

. Project implerneniation and “emergency” “ Third Tier <Upp0rl w here the relevant Jocal
© ¢ government struciures 4o not éxist.
Forms of support to wider Third Tiet capacity buitding
The dev elopmem of new bulk customers and markets.

“The first form of Third T:er quppoﬂ is ef-senuall\ Ahoﬂ-tcrm and witl apply where capacity does not

exist. Issues o be considered are the ierms of MW ergagemient and the timing and nature of handoer.
The development of new bulk markets is a long-term activily that will include aspects of Third Tier
capacity builing. Issués requiring attention in the ‘context of the development of bulk markets are:
Jetérmining the rature of Third Tier suppcm required 1o empower effective future bulk customers: the
development of & ¢lassification of emerging bulk custamers. with the tvpe of support Tequired Fos each
category: the| pr«:paranc)n of cosl recovery forecasts and 1asgeis. and the dev e10pmcm of appmpnale
capacity to interact with emeirging bulk customers.

Current '
Status

MW is alread\ involved in short tern project !mplemcmauon but has !'requtmh anliculated the need to
clarify th\s involvement and other forms of Third Tier support

Lead Actors

MW is the lead actor in this context. but the proposed sualeg\ will rcqum: discussions with DWAF and
elements of the Third Ti¢r (e<pecuall\ D:cmcl Councils. and possibly area development forums).

Policy

Implications

The posmons adopled by MW will assist in clant")mg WB roles as broadly dcscnbed in the White Paper
on Water Suppy and Sanitation.

Perceptioﬁs o'f \:\}"aur Boards

Pri:: posat 8:
Strategy Dev elopa slrazeg\ to bu:ld a con:lrucm e percs:phon of water boards (and especially MWhin lhc Ssud\
Proposal Area This senivity linksto the developtnent of bulk markets outlined above. and would seck to ¢reate a

sense of oxmershlp arong tocal authorities and communities in the Study Area.




Proposal 8t Ferceptions of Water Boards

Current ltisev tdenl from the work of DWAF (and agencies fike BODAY} in the variobs pm\:nce; that

Status communitics are unfamiliar w ith the role plaved by Water Boards. In some areas, local authoritizs are
concemned with what they perceive to be a parailel bureaucracy.

Lead Actors | MW is the lead actor in this context, but will have 1o work within the framework of Third Tier
institwions and protocels. BODA will be a useful soutce of technical advice.

Policy The strategy is entirely in tine with the broader policy of prometing Water Boatds as key actors in the

Implications | water supply chain.

Proposal 9: S:.'stemé and Key Processes

Siategy Investipate and develop key processes dnd systems that will ass:st in the effective supph and

Proposal management of water at local level. Issues that might be given attention include prcpald metéring. basic
water related accaunting. community 2nd private-sectof based collection systéms. and local finanicing
systeins for higher fev els of sérvice. This strategy’ might be carvied out in conjunction with the "best _
practice” strategy discussed above.

‘Cusrent Many processes and systems aré already in place, but have not been fully evaluated.

Status .

Lead Actots

The discussion of “beést practice” " might 1ake place in thé forums dlscusscd above. MW {in discussion
with thé District Councils and DWAF) might then select initiatives worthy of support in terms of tis
Devw e!opment of New Markets strategy.

Policy
Implications

Tried znd tested processes and systems might be mote widely adopted in due course.

Pro_po's'al 10:

Appropriate Structuring of MW.

Strategy
Proposal

Develop a structure pioposal for MW ini the Extended Supply Area which addresses short. mediem and
Jong term needs. and MW ’s role vis-a-vis othei players in the water and local government sectors.
issues that will shape the stiucture proposal include: .

- The pnom\ and technicat and financial feasibility of resource :md infrastructufe development
' fthis will influence decisions about expanding technical. finaniial and operations and
maintenance capacity in MW).

- :The present and anticipated future pace ofdeuelopmem of the Third Tier {this will mﬂucncu,

. the view taken on capacily for “emergeney” assistance).

- ~ Thie natore ‘of the selected Iong terim Thicd Tief support strategy l;speua!l\ with reference to
the stratepy to develop new bulk markets). This will influence decisions about '
communication’ interaciion capacity and capacu\ tor targeted Third Tier capacaty buﬂdmg I
may also have a bearing on decisions regarding the nature and representativeness of the Board.

- The short and tong term capacity of present management and organisational strucures in the
context of the extension challenges {exiznding supply and providing support).

- . - Thg short and long term resolution of issues relating to the definition of the supp!\ area _
boundary (¢g the Water Board option setected by the KwaNdebele Watei and Sanitation Task
ieam. and the finalisation of long ternt opnons around prcsenl supply agreemcnts with Rand
Water}. '

- Links between spatial units bas-:d on water managemcm criteria and those formed b\ !oca1
government strucores fof area planning and local administration purposes. In this context.
avoiding the duplication of capacity is an fssue.

With these issues in mind. MW may ha\e 10 reconnder the presenl straciare of thc orgamsation
possibly éxtending operations and maintenance funciions, placing these in madified spatial and
managenent contexts. ft might also wish to build a market development arm, with adclmona'l
otganisational implications.

Current
Status

MO s an effective and efficient organisation in the context in which it currently operates. In addressing
the new challenges. MW and its Board Wwild wish toretain these qualities.




Proposal 16:

Appropriate Structuring of MW.

1.ead Actors

Decisions around organisational structure are the jurisdiction of MW and its Board. This is confirmed
in the Scope of Work agreed betwezn the governments of South Africa and Japan.

Policy
Implications

MW decisions regarding the appropri_a!e structyre of the organisation might assist other Water Boards to
structure their response 1o the challenges of transition and beyvond.

Proposal 11

Redeployment of Resources to Create Capacity

Strategy
Proposal

Magatics Water recently absorbed about 350 siaff from NWWA as a result of the extension of MW's
supply area. A preliminary assessment by MW indicates that through effective structuring and use of
technology it is possible that current water supply function in former NWAWA areas might be undertaken
by 300 people. This ceeatés the possibility of reallocating about 50 people.. Itis proposed that these
people be trained and then used strategicelly (o strengthen the Third Tier. Ultimately they mav bz

transferred 1o relevant focal authoritics. Possible functions for relocated staff are:

- " Effecting connections.

- Meter reading.

- Collections.

- Problem solving and liaison.
- Mirior repairs.

Current
Status

MW has recently taken these staff on and is assessing operational requiréments in the extended supply

arca. The assessment will confism the [asibility of this proposal. Areas of redeployment have not been
identified. and training needs have not been assessed. :

! cad Actors

MW should lead the process in consuitation with Third Tier aclors in the areas selected.

Policy
Implications

Policies and processes regarding the transfer of staff between institutions will be clarified.

Table 3-3: Initiating Ongoing Pianning _and”Cdo:fdination

Process Step o . ‘ _ Timing

1. Acceptanice of ré_cor:nm'end'alions : ' _ - 1 November 1996

2 Formation of coordinating forum - : - | November 1996

3 Forum meéis 10 con:mmence planning - ' Februarny 1997

4 © Task proups work an the plan .F-:brular_\'-.M arch 1997
5 Forum meets 10 review, revise and endorse critical path | March 1997

6. Coordination and follow-up meeiings 11997 ana 1998




Figure 3-1 : The Gap Analysis and Policy and Strategy Processes
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Figure 3-3: Elements of an Initiating Framework
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CHAPTER 4 WATER DEMAND AND SOURCE OF SUPPLY
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CHIAPTER 4 WATER DEMAND AND SOURCE OF SUPPLY
4.1  Zoning pf'Study Area
4.1.1 Purpose and Basic Concept

The JICA Study Area was divided into a hicrarchy of spatially identified supply areas. From the
largest to the smallest division thésé have been termed Supply Zones, Supply Areas and Supply
Blocks. The piirpose of these groupings was to serve as a basis for the arrangement of water
demands and supply sources, as weli as for the manageinent of water supply schemes within the
Study Area. ' '

The division of the JICA Study Area that was finally adoptéd in this Study is shown on the
Location Map and is also summarised in Table 4-1.

4.1.2 Supply Zone/Area/Block

"The criterié that were applied when grouping primary demands and infrasiructure intb Supply

Zones, Sppply Areas and Stpply Blocks are set ouit in (1) to (3) betow:

(1) Supply Zones

A Supply Zone comprises a grouping of bulk demands that are served by one -
managenient unit of Magalies Water, or an expected future management unit of the
Board. o : ‘ :

- Three Supply Zones were selected in this Study, viz a Westemn, a Central and an Eastern
Supply Zories. These Supply Zones were selected primarily to accord with the natural
‘drainage system of the Study Area. As mentioned elsewhere, the Study Area comprises
basicatly _l\:vo main river drainage systems. Those are the Olifanis River system in the
east and the Crocodile River system in thé ceatre and west. Existing water supply
‘infrastructure has for obvious reasons also been developed around this natural drainage
systen. '

The Western Supply Zone is s.upp]ied- with water from four sources, ie the Elands and
“Crocodile Rivers, via the Vaalkop Dam, and the Hex River from the Bospoort Dam. A

la\_rg_é volume of primary water is also imported into the Study. Area at Bamardsvlei by
Rand Water (Vaal River System). ' '

The - Central Supply Zone has four primary water sources, i¢ the Pienaars River
(Roodeplaat Dani - Wallmannsthal and Temba Treatment Works, and the Klipvoor Dam -
no existing treatment i\;Orks),-Apiés River ( Lecukraal Dam - Kudube Treatment Works),
 the Crocodile River (Hartbeespoort Dan - ‘Brits Treatmient Works) and the Vaal River
 (imported by Rand Water for supply to the Akasia, Rossiyn, Klip-Kruisfontein, Ga-

- Rankuwa, Mabopane and Shoshanguve éreas). - L
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4.2.1

The Easters Supply Zone has three separate supply sources, all being tributaries to the
Olifants River, ie the Bronkhorstspruit (Bronkhorstspruit Dam and Treatment Works),
the Wilge River (Premier Mine Dam - Cullinan Treatment Works) and the Elands River
{(Mkombo Dam - Weltevreden Treatment Works). Water is also imported from the
Loskop Dam (Olifants River) for purification at the Weltevreden Treatment Works.
Proposals have also been approved for the transfer of Vaal River water from the
Grootdraai Dam into the Bronkhorstspruit Treatment Works.

Supply Areas

A Supply Area comprises 4 grouping of bulk demands that are supplied from a common
surface water resource or a set of resources, eg dams and/or weirs, but allowing also for
imported and exported water.

Based on this concept, each of the above three Supply Zones was further subdivided into
a number of Supply Areas. Ten Supply Areas were finally established within the Study
Area. The Western Supply Zone was subdivided into four Supply Areas, viz the
Vaatkop North, Vaalkop South, Barnardsvlei and Koster Supply Areas. “The Central
Supply Zone was also subdivided into four Supply Areas, viz the Brits, Klipvoor, Temba

_and Rand Water Supply Areas. The Eastern Supply Zone was only subdivided into two

Supply Areas. viz the Bronkhorstspruit and the Weltevieden Supply Areas.

- Supply Blocks' -

- Some of the above Supply Areas_havé further been subdivided into a number of Supply.

Blocks. A Supply Block comprises a grouping of bulk demands that are supplied from
a single bulk supply pipeline (with branched if applicable). ‘The bulk supply pipehinie
cither originates from a water treatment works, or is a branch to a pipeline serving an

“entire service arca that originates al such a water tréatment works. In conclusion. the
‘Study Area was divided into 28 Supply Blocks as simmarised in Table 4-1.

- Population Projection

Basic Approach

Since 1990 South Africa has seen unprecedentéd demographic shifts in the population arising
from migration away from rural areas and rapid migration into the urban centres and surrounding
peri-urban areas. The Study Area. located immediately adjacent to the PWV area which is the
economic heartland of the country, has been directly impacted by these changes. Some studies
indicate that population growth rates in recent years have been as high as 26 % per annum in
some peri-urban settlements.

In‘the Urban Development Strategy and the Rural Development Strategy p_ilbi_ished in the
Government Gazeite in November 1995 it was forecast that 75 % of the national population will -
be usbanized by the year 2020 (compared to the present level of 38 %).
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DBSA also viéws that the novement of population to metropolitan and other urban areas can be
expected to continue, and that the rufal population will probably not increase and may even
significantly decrease.

For the JICA Study it is envisaged that whilst movement of the rural population from outside the
Study Area to, Soshanguve, Wonderboom, Brits, Moretele 1 and Odi 1 will continue, less
significant numbers of the rural population living within the Study Arca will move out to the
PWV and to other urban aréas. The overall growth rate of the population in the Study Area will
" therefofe remain slightly higher than the national natural growth rate which is 2.3 %.

{1} Population Baseline Data

For the puipose of the population projection, data from existing information sources was
collected and captured in a database. To oblain Study Area wide settlement specific
population data, the following sources were referenced :

(a) 1991 Census of South Africa and Bophulhatsx.vana
(by 1993 NELF dalabase' | | o
(¢) 1994 DBSA database

(d) 1995 -CDE‘_data'base'

z\l;hough: ad-hoc settlement specific population studics have been imderlake_ri in the
~ Study Area, they are insufficient to build-up an overall picture for the Study Area.

Asthe NELF. DBSA and CDE databases \i'efc all n:onstrucl_éd from 1991 ceénsus statistics,
‘the 1991 cknsus data was also adopted for the JICA Study as the best available Study Area
wide settlenent specific population baseline data. ‘

: (2) : Consblida_led Dalabasé of Population’

From the above information sources. a consolidated database of comparative statistics by
seitlement was compiled (see Pan A-1 of the Data Book) for cross-referénce purposes. Data
was collected by magisterial district for the twenty districts in the Study Area, which are

located in four provinces. namely North-West, Mpumalanga, Gauteng and Northern.
(3) 1995 Population

Since it is impractical in a macro siudy to derive population growth variables for each and

every settlement. the Study Area was divided into seven socio-economic/physiographic

zones comprising arcas which display similar development characteristics, viz (i)

Mp:umalanga_'(Mo'ulse | and 3. Moreiele 2, Mdutjana, Mkobola, Mbibana, Kwamhlanga),
(i) Br:ohklicir'sls'bri'sil’:-‘Cdilina‘n, (ii1) Nylstroom < Waimbaths - Waterberg, (iv) Brits - Odi
1 < Moretele | - Wonderboom - Soshanguve, (v) Mankwe - Bafokeng - Odi 2 - Rustenburg,
“(vi) Swartriiggéns - Koster and (vii) Thabazimbi. . :
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For each of these seven zones, seltlement conditions and recent dynamics were explored
as the basis for deriving growth raies to update the baseliné population to obtain a best
estimate of the 1995 population. An overview of the growth scenarios adopted for each
sone is described in Section 4.2 of Supporting Report B.

2015 Papulation

Based on consultation with local officials, (see Part A-3 of the Data Book for a list of
officials interviewed), and a review of development planning documents relevant to the
Study Area and its immediate surroundings, future growth scenarios were developed with-
associated papulation growth rates up to the year 2015. Those scenarios are also
discussed in deiail in Section 4.2 of Supporting Report B.. In essence, the following

‘grawth scenarios are foreseen for the Study Area for the forthcoming 20 years :

(a) The primary population growth will take place in Pretoria - Ga-Rankuwa, Mabopane
and Temba areas. '

{b) A secondary grdwlh area is that of Rustenburg with a grbwlh axis extending up to
Monakato - Mogwase - Northam - Thabazimbi.

(c) The densely seftled areas of Moutse and Kwamnhlanga do not possess the undetlying
sustainable growth factors found in the above two areas, -

(d) The d_oﬂnilory villages ini the area west of the Pilanesberg, northern and central Odi

1 and Moretele 1, and Moretele 2 will merely retain their present status.
() Growth prospects are po_or'for the Swartruggens - Marico - Koster area.

(f) The rural area east of Preteria and north of Bronkhorstspruit, ( ie: Cullinan - Rust de
Winter), is likely to remain as an extensive agricultural area. -

422 Projected Population

In line with the above spatial growth scenarios the 1993 population in cach communily in the
Study Area was further projected for the year 2015. Table 4-2 summarises the projected
papulation for each supply black; supply area and supply zone with a breakdown according to
service mix and leve! of service (see Appendix 1 to Supporting Report B for more detailed

information). -

4.3

43.

Water ‘D'en'lan_d Projection

i Basic Concept

Water demand has been estimated in this Study for the following two major purposes:

)

To use for water balance study to assess the availability of local water résources; and

4-4



(2)  Touse for blannihg of primary water supply infrastructure.

1t should be noted that water demands used in the water balance study are those which were
available ai an early stage of the water demand projection, and they are not exactly the same as
those obtained as the {inal outcome of the water demand projection which have been used for
infrastructure planning. Nevertheless, it does not invalidate nor significantly affect the results
of the water balaiice study as far as water demiands used in the study are slightly greater than
those used for infrastructure planning.

Water demand was éstimated separately for its two major components, viz primary water demand
and non-priniary water demand. Primary water demand has been estimated for each of its

elements, viz domestic, industrial, comineteial, institutional and mining water demand. Non-
_primary water demand has also been estimated for each of its elements, viz agficultural, stock-
watering, environmental and international river flow requirements.
4.3.2 Primary Water Demand
(1)  Domestic Water Demand
No reliable primary statistics of houschold income and expenditure exist from which’
‘affordability of leve! of water supply can be directly addressed. Findings of previous
“village water supply schemes and studies in the Study Area were used to assess water

demand profiles in typical villages.

Communities in the Study Area were categorized according to the following basic
criteria: ' T ' '

~ (a) established vrban t(i_wns:ﬁlll)' serviced with liille or no informal infill:
(b) formal towns with informal infitl:
(¢) peri-urban viliages with influx growth:

- (d) villages with bus route commuter links; and
(e) distant, subsistence level villages with negative or no growth. .
Based :o'n: the ﬁndingé of previous studies, actual water demand _waé estimated using a
ratio of house connections, metered yard taps and street taps for each of the above
categories. S :

(a) 100 % house connections for waditional towns fully ‘serviced with little or no
- informal infill; ' '

(b) 75% house connections, 15 % )'érclA taps and 10 % street _lapé for formal towns with
informal infill;
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(c) 75% hou'se connéctions, 15 % yard taps and 10 % street taps for peri-urban villages
‘with influx growth;

(d) 20 % house connections, 60 % yard taps and 20 % strect taps for-villages with bus
route conimuter connections.

() 5 % house connéctions, 15 % yard connections and 80 % strect taps for distant -
subsistent villages With negative or no growth.

'}t was also found from prévious studies that :

(a) for peri-urban/rural areas, the per‘capua water dernand associated with each level of
service, (exclusive of system leakage losses), is as follows :

House connection: 120 lcd
- Yard tap 70 1ed
‘Streel tap 2 301ed

(b) for formal towns with informal infill the per-capita water use for house connections
could be as high as 230 lcd; o

{c) for established urban areas the per-capila water use for house connections is much
higher than 230 led and varies from place 1o place.

Usma the above commuml) classﬂicaimn ancl the per- caplla water demand. five mixes
of levels of seivice have been developed as shown in Table 4-3, A mix of level of
service was then selected for each individual community in the Stud) Area for 1995.

2002 and 2015. Thus, from the projected population and mixes of level of service.

domestic water demand for 1995, 2002 and 201 5 was eslnmted for each commumt)

' \‘on-DomeStic Water Demand
(a) Indusirial, Commcrmal and !nstltuuonal \V‘\IEI‘ Demands in Urban Areaq

ln established urban arcas. a sngmﬁcam portion of water is used for mdusmal
commercial and- institutional ‘purposes. ~ In a detailed study of water use in
Rustenburg, industrial demand was found to comprise about 20 % of that for
domestic use. with commercial and msmuuonal elements comprising 15 % and 10
% respectively. Where separate figures were not available, the- splu has becn
assumed to be as indicated above.

o {b) Water Demands for Mines and Other Special Industrial and Commercial Centres
Water demands for mines and other special industrial and commereial centres were

either studied separately on an actual consumption basis or, where large consumers
are currently being supplied by water boaids, demand figures were obtained directly
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from MW or RW.
System Leakage Losses

[t was assumed that the water supply system will be upgraded in the future and so a
reduction in syster leakage tosses from the system will be achieved. An allowance of .
20 % for system leakage losses (between the outlet of water purification works and end
consumers) was added to the primary water dernand estimated for the year 1995 and this
was assumed to decrease to 18.25 % by the year 2002 and to 15 % by the year 2015.

" Othier components of unaccounted-for water, such as losses due to meter malfunctioning,

nieter under registration and illegal connections were assumed 16 constitute a portion of
water consumed therefore are included in the per capita consumption figures, so no
separate allowance was added to the primary water demand to allow for these losses.
Table 4-4 summarises the projected primary water demand for each Supply Block,
Supply Area and Supply Zone with a breakdown according to water use category (see'
Appendix 1 to Supporting Report B for more detailed information). '

_4.3.3 “Non-primaﬁ- Watér Demand

Elemeits of the non-primary water demand comprise irrigation demand, stock-watering demand,
and environmental and international river flow requirements. These are discussed as follows:

(1)

Irrigation Water Demand

Irrigation is one of the biggest water uses in the country and is therefore a major factor
in present and future water resource management in the Study Area.

‘Many variables such as irrigation efficiency, irigation technology, type of crops
“irrigated and crop management affect irrigation demand.

' lfrigalion iri the Study Area is supplied from two sources, 11a1ilci)':

(a) Surface water sources (dams, canals, rivers); and

“{b) Ground;‘vater SOUICes (borehdles).‘

These two major sources can be furiher sub-d'i_ vided, from a niaﬁégemem'vicw-poinl, into
areas which are subject to Government water contro! and those which are subject to the
provisions of the Water Act. ‘

* Most of the major storage _dahms in the Study Area \s*eie originally built mainly for

irrigation purposes. In anumber of cases their use has changed and some of the water -
is now used for domestic or industrial purposes. Most, if not all, minor dams (farm
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dams) afe privately owned and were built for irrigation, for soil conservation purposes,

- for stock-watering or aesthetic reasons.

In most cases major dams are located in a Government Water Control Area (GWCA) and

form part of a Govemment Water Scheme (GWS) from which water is allocated by the

Minister of Water Affairs and Forestry for irrigation and for other purposes. Irrigation
Roards (IB) are fored to manage the aflocation of water from Government Schemes or
from their'own works. Irrigated land is scheduled either under a GWS or an IB.

Water for ifrigation is usually released from a dain into the river or into a canal system
from which the irrigators abstract their quota. Many of the minor dams in the Study Area
were built for aigmenting allocations from major schemes, particularly during drought
periods when allocations from major dams are restricted. Irrigators also make use of
balancing dams for storing water abstracted from a canat or river. They then irrigate on
dermand from these dams, Private imigation is not scheduled as described above and is
usually served direclly froin a river. ' '

~“Water demand for firigation has been evaluated by sub-catchment and in respect of GWS,

1B schemes and private irrigation schemes. The total demand is 441.6 menv/a, of which
55%, 8% and 37% are the respective praportions for GWS, 1B and private schemes. 1t
is expected that the future demand will remain at the current level. A summary of the
estimated water demand for irrigation is given in Table 4-5.

‘Stock-Watering Demand

In the Study Area. there are large areas of grazing land for livestock breeding. One
representative large stock unit is cquivalent to onc head of caltle. six sheep or goats.
twelve pigs or one hundred chickens. The average daily water requirement for d large
stock unit is about 30 litters. ' : : B

The tofal population of equivalent large stock units in the Study Areais éslimaled to be

'458.000. The total estimated present stock-_w'aléring requirements is thus 8.36 menv/a,

Since livestock is part of the survival strategy of many impoverished communities in
rural areas, and since stock-keeping plays an important role in tribal culture, stock-
watering requirements cannot be ignored in the assessment of primary rural water
demand. It is assumed that the stock-watering demand will remain at the current
estimated level of supply. ' .

S S
Environmental and Other Requirements

The water balance simulation mode! used for the Study is set'up to simulate the behavior
of the system when required to satisfy a specific set of water demands for primary use
and irrigation. Other important water requirements are for sustaining in-stream
ecosystems and for satisfying international river flow commitments.
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Riverine ecosystems and other water requirements for environmental purposes do ot
enjoy legal recognition under present legislation and the existing water resources
developmient was generally planned without specific provision being made for these
aspects. Consequently the actual in-siream flow requirements of the rivers in the Study
Area are riot quantified.

Since environmental water requirements are generally non-consumptive, and a significant
portion of ifrigation water requirements are abstracted directly from the river, the water

balance simulation does not iriclude specific provision for environmental purposes.

Al of the rivers in the Study Area ar¢ of inferest to one or more neighboring states and
are subject fo intenational rules for best joint utilization as originally codified in the 1966

‘Helsinki Rules. Althotigh discussions on the development of interational rivers have

taken place between RSA &nd the co-basin states, the river régime required at state
boundaries has not been quantified. A simplified assumption was made that the residual
flow in rivers, including flow to sustain ecological systems, would satisfy inter-state
obligations and that néw development proposals would be discussed withi neighboring

states beforé implenientation.

Water Balance Study

" Basic Approach
Water Balance Sinlulatio_rl Model

The model used to simulate the behavior of the Crocodile River and Upper Olifants River

systems was the Water Resources Yield Model (WRYM) developed for DWAF overa
lony period of time. ~ g

The WRYM is @ general. multi-purpose, multi-reservoir simulation programme which
can represent virtually any water resource systen incorporating the usual processes such
as runoff, rainfall, evaporation, storage and release of water from reservoirs, inter-basin
wansfers and losses. The model can accommodate a wide range of operating policies
using a complex penalty structure to govern the allocation of water from sources.

The WRYM works on the assumption that a water resources system ¢an be represented
by a flow network. By careful selection of penalty structures, the network can be
analyzed for each time period using an efficient network solver which has been evolved
from network programming techniques. ' : '

The special structure of the network oplimization technique used in the WRYM, achieves
an “optimal” solution to a water resources allocation problem faster than traditional lincar

- programmiing formulations and with tess round-ofT error.

In order to uise the WRYM effectively it is necessary for the user to descsibe the physical

system as a network schematic consisting of discrete components, each represented
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separately in the model. Junction and control poinis sich as reserv Oirs are re presentcd
as nodes while natural or man-made floiv paths that connect the ]uncuons aré referred to
as channels.

‘The naturalised flow is derived from the recorded flow at a gauge by estimating all

factors affecting the flow and taking them into account for the full period of recorded
data. ‘The resultant naturalised flow is the flow which would have occuired had there
been no developments within the catchment area. Factors which must bé taken into
account include all man-made effects (ie. irrigation, industrial abstraction, etc), as well
as storage, evaporation, rainfall and all water losses.

The monthly lmgallon requirements ‘are usually based on current dcvclopment levels
applied. When used together with the naturalised flow files, they enable stochaslic
sequences to be generated thal aré consistent with cirrent development levels. The
irrigation water requirement as used in the water balance study refer to the derand from
existing irrigation, which is not supported by significantly large reservoirs (farm dams)
or major dams within the catchment. The irrigation requirement is taken directly from the
natural flow and has, lherefore, first priority to the available natural flow,

Assumptions and Level of Security of Supply

In the water balance simutation, in order to simplify the assessmcnt of water suppl)

assurance, the users with similar characteristics were grouped togethér so that where it

is necessary to restrict users due to limited water resources; similar limitations can be
applied to similar user groups. -

" From p're'vious’ studies undertaken by DWATF, it was de'temlincd that a flexible app'rdéch
- should be uscd depending on the user group as to the amount ofrusmcllons that can be .

imposed. In the case where a user places a high premium on assured suppl} a large

. portion of supply must be at a high assurance lcvcl

Assucarice of suppiy is expressed in termis of “return penod” Whl(‘h indicates how oﬂcn
the demasid might not be fully supplied.

The user group divisions and associated return period used for the JICA Study were
those applied in a previous study, “Crocodile River, Westem Transvaal Catchment Study,
March 1993", and are tabulated in Table 4-6.- The figures indicate that for the urban user
group, only 20 % of the demand can be curtailed once every twenty years (1:20 year

“return period). - A further 30% may be curtailed at a frequency of once every hundred

years and that 50% thust be available at 1:200 years.

_ " Table 4-7 summarises the water demands for each user group assumed in the years 1995

and 20135 for the purpose of the water batance model. Tt-should be noted that as the

_process of assuming a distribution of demands, assessing whether these can be met from '_
the water resources and then adjusting the split accordingly, is an iterative process, _the

model would ideally be rérun with the final demands. However due 10 time constraints
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and the smiall improvement in accuracy achieved by reninning the mode, this was not

carsied out. . As a résult of this, and also due to refinement of the water demands during
development of the infrastructure proposals, the demands used for the water balance
modél do not exactly coincide with those used for the infrastructure planning. The
demands have gencrally decreased slightly and so those used for the model were a worst
(and therefore safe) case. :

Available Water Resources
Surface Water

Utilization of streamflow in the Study Area has been developed to the extent that large
storage dams have been constructed on virtually every main river to regulate the variable
runoff {o rieet increasing water demands.

Within the Study Aréa, ninety storage dams have been identified. Twenty two of these
have a capacity of 1 nmicim or more, anda combined storage capacity of 842 memi. Total
storage capacity of all dams in tlie Study Area is about 909 mem. Most of the major
dams and virtually all of the minor farm dams were built for irrigation purposes. Water .
supplies from some of these dams were later reallocated for domestic use only but
irrigation still predominates as a waler use sector.

Probable naturalized -drought runoff for specified points on the Crocodile and Olifants

~ tivers is tabulated in Table 4-8.

Expected Return Flow and Incremental Urban Runof?

“The major contributors o returm flows in thé:C_ro'codilé River basin are the municipal and

industrial sectors. Since most of the water for urban water supply is imported from
adjacent river systems. these retum flows have, in the cecent past, effectively conslituted
an inter-basin transfer importation of water which has supplemented the natural runoft.

~ In order to evaluate such return flows which represent an important water resource in the

basin, DWAF commissioned a study on the “Urban Demands and Retorn Flows in the

* Crocodile River Catchment” (CRCS}), in August 1990. The conclusion of the study was

that the reiurn flow from major sewage {reatment plants i the Upper Crocodile sub-
system will comprise about 59% of the total quantity of water supplied in urban areas
by the target year 2015. . '

Sitice the results of the CRCS were originally published, environmental conditions in the

" river basin havé 'chahged'sligh'lly s0 it was necessary to update the conclusions. In June

1996: DWAF in cooperation with BKS, executed astudy to determine optimum operating
rules fof the transfer of water from Hartbeespoort Dam to Vaalkop Dam and to address
concein regarding possible over estimation of - return flows as well as urban water
demand projections. The average retum flow ratio, estimated from this further study, was
about 53%. In addition, incjren{ém'ai surface ninoft due to urbanisation was considered

1o be about 45 menva in the specified areas.
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The sunmlanscd return flows and urbm runofl' to be applied in this Study are shown in
Tables 4-9, 410 and 4- ll

Groundwater

The hydro-geology of the Study Area is described in Section 2.1.6 of the Main Report
and Section 5-12 of Supporting Report B. '

Groundwater resources in the Study Area are utilized for potable water suppl) to niral
communities, stock-watering, irrigated agriculture and for urban water supply (to a
liinited extent). It is difficult to quantify the volume of groundwater abstracted for
potable water supply to rutal comimunities and for stock-watering.

With regard to ifrigated agricuiture, more reliable figures are onl} available in some
areas. Farm land located along the lower reaches of the Crocodile River is irrigated using
borchole pumps for drawing water from the relatively high-yield aquifer. The water
abstracled is replenished by watet from the river system. :

Groundwater quality in the Study Area is divided into the following three categories

according 1o the DWAF classification, from the view point of primary use:

{a) Class 0 /1

!deﬂl W 1ter qualny (sunable for fifetime use), or good water quality, (rare mslances
oi‘neaame effects);

_ (b} Class 2 2

Water safe for short- tenn use onl) (common instances of negalwe effecls with long
term use) and

(c_) Class 3 /4

Water quality unacceptablc for domestic usé. (unsuitable for domestic use withowt
treatmem and possibly also unsuitable for stock-watering purposes).

The development policy proposed for ground\w.ater use for primary water supply in the
Study Area. is that utilization of groundater should be restricted to Class 1 in the target
vear 2015, excépt for primary water ‘supply to remote areas \\.here groundwater is the
onty available water soutce or where a surface water supply is economically unfeasible. - -
I addition, boreholes that were prevxousiy used for abstrac{mg groundwater should be
kept available for emeigency use during droughl periods.

" Utilization of ground\\ ater in the Study Aréa, therefore, is assumed to decrease accordmg

1o the plan shown in Table 4-12:
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4.4.3

(1)

The amount of surface water reQuired to meet the projected primary water demand that
were assumed in the model are shown in Table 4-13.

Rand Water
At present Rand Water supplies 42.1 mena of water inito the Central Zone of the Study

Area via _Hartbeeshoék R¢g1011ai Reservoir, and 39.3 mem/a into the Barnardsvlei area
in the Western Zone. For the water balance study, the amount of water available from

‘these Rand Water systems in 2015 was assumed o be restricted by the capacity of the

existing infrastiucture. The Hartbeeshoek system has recently been strengthened to give
a total capacity of 86.9 mem/a, but the Bafnardsvlei system already operates at the
existing maximum capacity of 39.3 menva. The assumptions conceming the level of the
Rand Water supplies for each part of the watet balance study are shown in Table 4-14.

Water Balance Simulation

“General Desciiption

In ordér to assess-the adequacy of the limited water resources in the Study Area. the

- following water balance simulations were carried out to compare water availability from
river runoff and return flows from urban ateas, with the water demand {excluding that

met from groundwater).

The cases and concepl of the water balance simulation in the Study are represented by the
following three cases: ' o

{a) Case I

To simulate the water balance between e'xis_tiﬁg available water resources and the
water demand in 1995, L

(b} Case 2:

To simulate the water balance between existing available water resources and water
requiremenits in 2015, '

- (c) Case 3:

_ To simulate the water balance between exisﬁﬁg available water resowices plus newly
- developed water resources, and water demand in 201 5.

Since the Case 2 study mentioned above indicated that the water demand in the target

year cah just be met using the existing available water resources infrastructure, three
alternative studies were proposed for Case 3 (instead of the original scenario). These

were:
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3)

" (a) Altemnative 1:

In the case of water imported from Rand Water reiﬁainihg at the level supplied in
1995 (42.1 mem/a for Central Zone and 39.3 menv/a for Western Zone).

(b) Altemnative 2:
In thc ¢ase that the maximum amounl of water imported from Rand Water | is at the
saniie level as assunied in Case 2 (86.9 mem/a for Central Zone and 39.3 mem/a for
Westem Zorie),but expected return flow in the yea: 2015 is decreased to 80% of the
réturn flow originally projected. :

{c) Alternative 3:

The concept of this alternative was the same as Alternative 1 but with the water
allocation modified.

Siinulation and Assessment of Case |

[n the present situation the existing water resources infrastructure can easily cope with

‘the primary water demand at the postulated level of assurance. For irrigation there are

casés where the |mgauon falls below the postulated levels of assurasice but these have
been previously selected and accepted by the relevant irrigators. Example include
irrigators fram Olifantsnek Dam and from Swartruggens Dam.

The major influence on the high levels of supply is the significant quantity of return
flows into the area. For the present conditions this amounts to some 120 mem/a in the
Upper Crecodile and 89.5 mem/a in the Pienaars and Apies catchments. :Table 4-13
indicates the demands and the anount available for supply tor both irrigation and primary
water demand for each water resource. These figures are average annual values,

Stmulation and Assessment of Case 2

Case 2 represents the base case in the target year 2015 and it is assumed that the existing

* primary water supply from Rand Water to the Study Area will increase in the future. but .

only up to the capacity of the existing infrastructure (86.9 mem/a for Central Zone and
39.3 mem/a for Westem Zone), and thal an3 demand excéeding this capacn) will be met
using local water resources, :

The summary of the smlu!auon for Case 2’is tabulated in Table 416, and !he water
altocation plans on existing and already programmed watet Source facilities are illustrated
in Figures 4-1, 4-2 and 4-3. The results of the comprehensive assessment of the Case 2
simulation are smnmarised as follows; - '

" As a general trend of the Case 2 study, it can be noted lliat_th’e intfem‘é_ﬁtgl ';enﬂjm flow.
from the Crocodile River sub-catchment is about 188.7 menv/a or 85 % of the _1'995 level.
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The impact of this, therefore, will contribute greatly to improve the water resources
availability in the Study Area.

The assumed irrigation water requiremnent does not change betwveen 1995 and the targel
year 2015, The difference between Case 1 and Case 2, therefore represents the balance
of incremental printary water demands, increasing available water resources from return
flows and imported water from Rand Water, the incremental amount of which is about
44.8 mem/a.

it is concluded from Case 2 that the primary demand is fully supplied and the water
supply for irrigation is also improved, due to the expected significant increase in retum
flows in the Upper Crocodile and Pienaars river systems. In fact water for irrigation will
be supplied at a much higher level than is normally the case in South Africa. In the
Olifants River tributaries, the primary demands can also be fully supplied with the
incorporation of the already approved importation from Grootdraai Dam on the Vaal
River. :

Simulation and Assessmenit of Case 3.
{a} Case 3 - Alternatives 1 and 3

Two alternative scenarios were analysed for 2015 based on the base case, i.e. Case
2. Only changes in the Western Zone and Central Zone were nodelled. In both
ahiernatives, it was assumed that the present level of water importation by Rand
Water would hot increase.

In Alternative i it was assumed that any shortfall in the Western Zone would be
supplied from Vaalkop Dam and shortages in the Central Zone would be _
distributed equally between Hartbeespoort and Roodeplaat/ Lecukraal dams. The
" results for this scenario indicated shortages in the irrigation supply at Hartbeespoort
“and Roodekoppies dams. Furthermore, since short term shortages in the irrigation
supply are. in any case expected around 2000, this option is not considered feasible.

“The allocation of shottages was then changed in Alternative 3 sathat 25% is supplied
“from Hartbeespoort Dam and 75% . from Roodeplaal/ Leeukraal. - Shortages at
Hartbeespoort Dam are minimal but the level of irrigation supply at Vaalkop Dam
" reached a level similar to the 1995 scenario. The exact distribution of allocation
should bé optimized bul. from a subjective evaluation of the results, it is likely to be
a 30/70 split. This would still not adversely affect irrigation at Hartbeespoort Dam
“while "the “supply. at Vaalkop would ‘be- somewhat increased resulting’in an

improvement: on the present situation. Results of the demand and supply are

summarized in Table 4:17 and 4-18 for Alternatives 1 and 3 respectively.



©)

(b} Case 3 - Alternative 2

In Alternative 2 of Case 3, it is assumed that retum flows to the catchment will only
be 80% of the present estimates. From the results of Aliernatives  and 3 itis clear
that 1io additional demand can be placed on Hartbeespoort Dam in the short term.
The expected shortages in the Rand Water Supply Area in the Central Zone were
therefore allocated to Lecukraal while the shortagé in the Westerm Zone was allocated
to Vaalkop.

The results indicate that the primary demands cani all be met but that there would be -
~ a reduction in irrigation supply comparéd to Case 2. This is still, however, at a
- slightly hngher level than at present (Case 1). Results showing the demand and
supply are given in Table 4-19.

Conclusions of the Water Balance Study

In conclusion it was found that the primary demand could always be met from the
existing water resources infrastructure. This should, in reality, have been expccted since
the penalty structure imposed on the inodel gives much higher preference to primary
supply than irrigation supply ~ Shortages in the primary supply would only occur if there
was a complete fallure in trrigation supply.

“The level of assurance of supply for irrigation in 2015 is significantly ;mpmved for the.

most probable scenario due to the increasing return flows. Even assuming onerous
limitations on either thé Rand Water supply or the assumed level of return flows, the
mlg__auon sector w:ll be no worse of f than at present. -

' Concemmf: the amount of water 10 be supplied from Rand \\'ater in the l‘uturL (the -
- éxisting system capacity is 126.2 2 memv/a), it will be necessary to carry out a fuﬂher study

mc]udmg an assessment of alternatives to extending the existing systems. Such an
assessment would be carried out mainly from an econoiical view-point and would '
consider the marginal cost of the Rand Water supply in order to determine the most
preferable option from a national perspective. As the existing capacity is in place; there
is c!early no justification in curtailing the supply at a level lower than the existing
capacity however, in the long term, when planmng is begun to consider replacing the
infrastructure, the issue should be revisited. . At that stage, the study w ould also take into
account treads in the water resources developmem program of the Vaal River basin.

It is concluded that lhe avatlabllzt} of water resources for lhe supply of primary and

- irrigation water in the Study Areaisata sufﬁcuenti) high level when the expected retuin

flows from treated effluent of urban users reaches a certain level, and operation of each
storage dam is properly managed.



45  Water Quality
4.5.1° Groundwater Quality

Groundwater is widely used within the Swdy Area for primary water supply, particularly in the
northern rural areas. The quality is, however, generally poor and in many cases the yield is
inadequate. As pari of the Study samples were taken to investigate drinking water quality within
the Study Area. Of thé twelve groundwater santples which were chosen at random, six may be
considered to be unfit for human consumption (having high fluoride or faecal contaminatior, and
none fully complied with the dornestic water quality guidelines with an average of four
parameters failing per borchole. The potential for developing significant groundwater facilitics
also appears to be low based on the parameters of aceessibility and exploitability. For these
reasons the technical solutions ptoposed ar¢ generally based on providing a surface water supply
_ other than for those consiimers living in rural arcas with & particularly low population density
who are assuned to bé still supplied from groundwater in the target year, 2015.

Quality problems are primarily associated with contamination by nitrates and fluorides and faecal
contamination due 16 inadequate sanitation. The origin of the fluoride is geological, however a
significant portion of the nitfogen load is generated by human activities. Counter-measues
~might include a publicity programme and regulatory controls on the use of nitrogen based
fertilizers in sensitive catchments. In addition, a long term menitoring programme is required
. to deternine trends in nitrogen concentrations. ' ‘

- To assess the quality ‘and to estimate the yield of groundwater within the Study ‘Area a
consolidated database ivas constructed from available borchole information. This information
" was linked to a GIS which enabled drawings to be produced showing in general terms Harvest
~ Potential. water quality, depth to groundwater, aquifer vulnerability. potential exploitability for
rural water supply and yield. Under the DWAF classification. water quality is described as Class
0 to 4. A map of the Study Area was prepared showing the distribution of each Class. Those
“communities which currently rely on groundwater of Class 3 and 4 {unacceptable quality for
domestic use), will be prioritized to receive a surface water supply by 2002 and those using Class
2 groundwater (safe for short term use only), will be programmied to receive a surface waler
“supply by 2015, 1f additional borcholes are to be provided as a shott or medium term option,
they should be located outside the village to reduce the risk of groundwater contamination.

" The existing information is incomplete and variable in terms of the information parameters
available. “There is no national programme or Study Area wide programme for monitoring
groundwater quality. Under the provisions of the White Paper on Water Supply and Sanitation,
all ¢itizens should be entitled to a safe water supply and it is ultimately the responsibility of -

DWAF to ensure that this is available. Due to the very large number of boreholes in use, it-
would be impractical 1o moitor every hole however it is recommended that a sampling regime
be established for those commuriities which are to remain on groundwater. DWAF could
undertake stich a programme with support from other stakehalders.
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452 Surface Water Quality

The Study has primarily focused on the water quality prevailing within the Study Area although
this is heavily influcnced by upstream users. The influence of such areas on water quality during
the coming years will continue and development in the upstrean parls of the river basins will
directly impact on surface water quality within the Study Arca. Anoutline of the exisling surface
water quality is included in Section 2.1.7 and in Chapter 2 of Supporting Report B. An in-depth
study of water quality within the catchments modelled during the water balance study would be
a major undertaking and if requiréd, should be the subject of a separate study.

* From the water balance stidy, it is apparent that urban runoff and retumn flows frorii the PWV
area will increase very significantly up to the target year due to incréased water consumption and
extension of the sewerage nelwork. - As has been explained elsewhere, part of this area
comprising southern Johannesburg and Pretoria is located in the upper catchments of the
Crocodite and Olifants rivers which flow throtigh the Study Area. Many of the wastewater
~{reatment works serving these urban areas discharge treated effluent into the Crocodile River
upstream of Hartbeéspoort Dam, the Pienaars River upstieam of Roodeplaat Dam and into the
Apies River upstream of Lecukraal Dam. These dams provide taw water storage for the main
water treatment works in the Study Ared at Brits (and indirectly Vaalkop), Wallmannsthal /
~ Temba, and Kudube respectively. While the increase in retum flows will increase the yield and

reliability of these dams, it will present a challenge in terms of water quality management and
water tréatment. - ‘ . -

A coordinated progranime for catchment based management involving DWAF, the relevant water

- boards (MW and Rand Water), local authorities responsible for operation of water care facilities
within the catchment should be established and representatives of the organizations involved
should meet on a regular basis. The terms of reference of such a group should be to develop a
good understanding of the existing conditions and then develop measuies to prevent further
deterioration of surface water quality. They should be given the necessary budgetary resources .
to develop the management (ools necessary; this inay involve the development of water quality
“niodels of the catchments concerned. Such an initiative has already been initiated for the Apies
River under the sponsorship of Finnish ODA. ' ' - -

Paramelters of particular concem include phosphates, (which control cutrophication}); TDS (which
will be eritical to certain sensitive iridustries and could have a major inipact on the profitability
of some mining operations); nitrates (which are of concer due to health considerations as well
as being a factor in eutrophication); and bacteriological contamination (which has adverse health
implications). These parameters are currently monitored by DWAF for major dams and at key
points on rivers however more benefit could be gained by using this data in the context of a basin
management comiitice, : '

45,3 Recommendations Conceming Treatment Works Management
Except for the treatment works operated by MW, Brits TLC and Rusienburg-TLC', the level of 7

routine sampling and analysis carried ouf is ﬁodr.' Little routine monitoring other than for
absolutely the most basic parameters is carried out on site. :
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Daily sampling should be carried out on site and include casily measurable but important
parameters such as:

(1) colour

2) taste
3 odour
4 pH

(5)  turbidity
(6) chlorine residual

In addition, site specific parameters should also be selected. These might include for example
sampling for the metal ion used in the coagulant at a particular works to check treatment
performarce, ammonia {0 check for pollution (especially in the case of a river source where
quality changes are more significant) and other parameters kriown to be problematic at'a
particular location. Where necessary, emergency plans should be prepared for dealing with
events which may lead to interniptions of supply or possible harmful health effects; trigger points
should be established so that operators know wheti 10 advise their superior of operational
difTicuities. '

it is not sufficient to sample and analyse treated water quality. Proper management systems .
should be established to ensure that necessary adjustment and optimization of the treatment
 process takes place according io the information obtained from the analysis. The cause of failure
1o meet water quality guidelines should be established and a strategy for addressing such failures
prepared. Where responsibility for the water supply infrastructure is split b_etiveen Second and

Third Tier organizations, a cootdinated approach is required to ensure that water reaches the -
consumer with an adequate residual chlorine fevel. T '

[deally an independent third party should play a monitoring aind auditing role in the interests of
protecting public health. N

- Samples taken to investigate the quality of treated water within the Study Area found the quality
1o be safe; in most cases either conforming with or only marginally exceeding the domestic water

quality guidelines. Further water quality data collected for the water treatment works in the
‘Study Area is summarized in the Data Book.

1 4-19



Table 4-1 :  Zoning of Study Avea

SUPPLY ZONE

SUPPLY AREA

- SUPPLY BLOCK

WESTERN

1.Vaalkep Noril

1, Ti‘xabazimbi

2. Mokgalwaneng
3. Sefikile

4. Ramokokstad

5. Saulspoort

6. Mogwase/Sun City

2. \-’aalkdp South

7. Bethanie
8. Vaalkop Southern/Bospoort

3. Barnardsvlei

9. Barnardsvlei Westem

10. Bamardsvlei Eastemn

. 4. Koster

11. Koster

12, Swénruggens :

| CENTRAL

1. Brits

. Brits

. Hartbeespoort -

2. Klipvoor |

. Kipvoor West

. Klipvoor East

3. Rand Water

. Rand Water

4. annba '

. Kudube North
. Kudube South

1

2

3

4

5. Moretele North
6 -
7

8 .
9. Wallmannsthal

EASTERN

1. Weltevreden

10. WannbathsNylstroom
1. Bloedfontein \

2. Kameelnivier

|3, Mapeoch

4. Walkraal

12- Bi'onkhorslspruit

$. Brankhorstspruit

-16. Cullinan
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Table 4-3 : Projected Mixes of Levels of Seérvice

Ciassification of Level of % of House % of Yard Taps % of Street Taps
Community Service Connections i}
(Water Consumption ~ | (Waler Consumption | (Water Consumption
per Capila) per Capita) per Capita)
Urban High 100 (Actuah) 0 0
Low 75 (230 led) 15 (70 1¢d) 10 (30 icd)
Rural High 75 (120 ked) 15 (70 ked) 10(301cd)
Medium 20 (120 §cd) 60 (701cd) 20(30 1ed)
Low 5(1201cd) 15 (70 led) 80 (30 led)
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Table 4-§ : Summary of Water Usage in lrrigaiion

Area Irrigated Water Demznd Water Resouces
Sub-Catchment (ha} (mcnv/a) (mema)
Gws | 1B p | Totm | Gws | 18| P | Total | Reser- { Runof
o _ - volr | river
Upper Crocodile” A2 20s03|  99s| opss| 0949 1366| 6d] ssof 201.s| 1366|649
Elands River = A22 2a68] 1,628 2710] 6808|140 160 1s0| 4s0| 283] 167
Pienaats River  A23 7445 1,197] 5,197 |3,839 59.3 iI.G Cs20| 1223 24 199
LO“'eECrbcodilé A 3,840 2,859 6,699 .o 320 60 0:0 63.0
Sub-Total 34,646] 3,823] 19,81 s8.203| 2409|339 1570 4318 2423 1845
Olifants Trib. ~ B20, B31 | Mol 0| 1,080 - 26 72| 98| 07 9.1
Sub-Total o| 30|  740] 1080 ol 26| 72| 98| 03] 9l
Totai aea6| 4163 20564) s0.373| 2409  36.5| 1642 4416] 2480 1936
Notes: GWS Government Waier Schemes
IB Irrigation Board Schemes
P Privatc Irrigation Schenes
Table 4-6 : Acceptable Return Periods and Allowable Shortages (%)
l?se'r_ Group . ._ Allowable Shortage (%) ih_Accepmb!e Return Period
' 1:20 1:100 ' 1:200
Urean® 20 30, Ls0
Mining** 0 10 70
[ﬁricul:ﬁré : 50 1] 10
Note}) * | The urban user group includes_doh‘yeélic'aﬁd indus:riél USeTs.
**  The mining gioup include mining and power generation.
Table 4-7 ¢  Water Demand in the Target Year 2015
User Group | 1995 2015 |
- Water [.)emarid' Share (%)' ~ Water Deﬁand Shareé (%)
B - {mem/a) .(mcm}a) k : o
Urbah ¢ 155.5 40 223 355
Mining * 581 8.5 1.7 9.0
Agrigulture 4416 _611 4416 555
Tolal 658.2 100.0 '_ 1956 1000

Note) * These figures indicate net water demand excluding the allowances of $% for losses at the
treaiment works and an additional percentage (determined on a case by case basis) for
losses between the raw water source and the teatment works.
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Téb!e 4-8: Probablée Drought River Runoff in the Study Area

River System -Point (Dam) Catchment Naturalised River Runoff {mcm/a)
3 (km') MAR | 1:10 | 1:20 | #:50 | 1:100
I Olifants River (1) Upstream of Bronkhorstspruit 1,260 414 142 119 104 9.5
(2) Betweén (1) and Preniies Dam 1,604 ssa| 1es| sl 2} 1o
(3) Upstream of Mkombo Dam 3 sas| 04| sa| 41 15
Total _ _ 6587 | 1573 ana| 0s| 266| 240
2 Crocodile River {1) Upstream Boa Accord Dam 350 250 123 11.2] 102 7.5
Pienaats River _ _ '
(2) Upstrearn Roodepleat Dam 682 neol| 132] nse| 1ws 9.9
3 Between (1), {2} and Klipvoor 6,577 80.7 128 9.7 S'.l' 7.2
Dam :
Sub-Total : 7,648 1387] 383 325| 289] 246
Upper Crocodile River { (4) Upstream of Haribeespoort 4,107 177.3] 738 595 520 46.2
Dam :
(5) Between (4) and Roodekopies 2,016 el e e w10
" Dam : : :
Sub-Total 612s | asss| 2] 60| siz| 4n2
" Elands River (6} Upstrean of Bospoort Dam 1,078 24| as| o 28| 24| o2
' (7) Upstream of Koster Dam - 284 6.7 0.9 07] 06 05
(8) Between (6), (7) and Vaalkop 4,559 s8] 126] 97| st 72
Dam : : :
Sub-Total 7 6221 vze| 70| 12 na| o 9s
" Lower Crocodile River | (9) Bierspruit conflueace 1,015 w22 18| s6 44 40
| Sub-Total - | cqois | o) 7s| se| 44| 40
Total - 20,189 3132 188 H22) 976| 86|
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Table 49 ;

Case 1 (1995 base)

Estimateéd Return Flows and Urban Runoff

Urban Rudoff '

River Section Return Flow Total Naturalised RR*
(mem/a) (menva) | (memis) (meava)

Pienaars to Klipvoor £9.5 15.7 1052 1387

Upper Crocedile 120.0 9.3 1493 177.3

Hartbeespoort to Roodekappies i.7 0.0 1.7 721

Elands to Vaalkep 11.0 0.0 11.0 1129

Total 2222 450 2672.2 501.2

. Table 4-10:

Case 2 and Case 3 - Alternatives 1 and 3 (2015)

Projected Return Flow and Urban Runoff in the Crocadile River

River Section

Naturalised RR*

‘Retuin Flow Urban Runoff Total

 {mem/a) © (momfa) {mem/a) (D1covay
Pienaars to Ki.ip\'oor 1789 ‘ 157 1936 138.7
Upper Crocodile 2076 29.3 2169 177.3
Iianbeespooﬂ 10 'Roodckoﬁpies 24 0.0 24 0 721
Elands to Vailkap 20 0.0 no L
Total 410.9 50 1339 $01.2

Table 4-11 :

Case 3 - Alternative 2 (201_5)

Assumed Return Flows and Uiban Rﬁnof_l‘

River Section

‘Urban Runaff

Total

Naturatised RR*

Return Flow
(mem/a) (menva) " (memsa) {mem/a)
Pienaars to Klipvoor 141.1 157 156.8 138.7
Upper Crocodile 166.3 T2 195.6 177.3
Hartbeespoort to Roodekoppies 1.2 00 1.2 723
Elands to Vaalkop 1.0 0.0 ' 1‘1.0 : ‘1129
Total 3196 450" 364.6 561.2

* Note: Naturalised river runoff indicates mean anaual runoff (MAR)
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Table 4-12 :

Present and Prbjécted. Grouidwater Utilization

Year Eastern (mem/a) Central (nicnila) Western{mem/a) . Total {mcm/a)
A. Primary Use
1995
~Class 0 /1 22 3 32 85
~Class 2 0.1 0.1 S04 0.6
Class 314 0.0 04 0.2 0.6
2002
- Class0/1 22 3 2.5 23
- Class 2 02 0.1 0.6 09
-Class 374 . 0.0 0.0 0.0 0.0°
2015
-Class 071 11 13 26 50
-Class 2 00 0.0 00 0.0
“Class 3 /4 C 00 0.0 0.0 0.0
8. Mining use 0.0 00 12.4 124

- Note) The watet requtrements indicated in the water balance simulation are the net f‘gurea after deducting the above
amount of groundwater available from the estimated total primary water requirement.

“Table 4-13

Re'quiréd‘slurfac'é Water Amount [01; Projected Primaf_v Water

1998 2002 2015

AreaiBlock Totat G.rou'nd- Surface | Total |Ground | Surface Total [Ground-| Surface
{mem) water | Water | (mem) | -water | ‘Water | {mem) | waler Water

{mcm) {mcm) S {emem) | (miem) (mcm) | {mem)

Eastern 32884 2320 10.564 41069 2369 38.700] 50.503 1.098] 49.405
Cential . 98.891 4364 93.627| 127.800] . 3.307F 124.493| 188.075 1.260] 186.785
Westem 91.733) 13850 _. £0.583] 105951 13.980] 94.971] 121.330) ° 13.100] ' 108.230
Total 126507 20a34] 20607 377821 19.656] 258.165| 359.908] ~15.435] 344.420
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Table4-14:  Water Availability from Rand Water

Case Alternative Year Central Zone \Yestern Zone Tolal
1 . 1995 421" 39.3 14+
2 . 2015 869 393 12624+

i 2015 42.) 19.3 814

3 2 2015 86.9 193 126.2

3 2015 421 393 814

Note) * Cusrent supply level on Annual Average Daily Dernand (AADD) basis
¢ 8
*+ NMaximum capacity of existing systems on AADD basis.
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Tabie 4-15 ¢

Sunimary of Water Balance of Case 1 (1995 base)

*+ Transfered water from Rand Water to the Bamnardsvilei Suply Arca in Western Zone

- *#4* ‘Imported water from Grootdraai dam:

w*¢s Imported water from Loskop dam

4-29

Primar)' Water (mcm.fa) Irrigation Water (mcnya)
Water Resource Requirement ' Supply Requirement Supply
Sloragé Dam Smrage Dam Storage Dam " River |Storage Dam|  River
1. Local Water '
- Upper Crocodile 150 150 1366 | 649 1316 45.0
- Pienaars - 325 325 2.4 ©39.9 738 | 301
- Elands 334 330 283 167 18.8 5.3
- Lower Crocodile 0.0 0.0 0.0 63.0 00 - 45.4
- Bronkhorstspruit 192 19.2 0.7 0.0 0.6 0.0
- Elands (Olifants) 17495 §.7405 00 | 94 0.0 23
Sub-tétal 1113 109 2450 193.6 249 '133.1
2. Rand Water 21.4 814 . - .
Gratid Total 192.7 192.3 2480 193.6 2249 1331
Note) * Imported water from Loskop damh
‘Table 4-16:  Summary of Water Balance of Case 2 (Base Plan - 2015 base)
_ Primary Water (menva) irrigaiio'n Water (rﬁt’mfé) )
\Vater Resource - Requirement Supply "~ Requirement ; Supply
| Storage Dam Storape Dam  |Storage Dam| River _ |Storage Dam River
1. Local Watér . ' N ' :
‘. Upper Crocodife, 287 8.7 1366 - | 639 136.6 53.0
Pienaars 49.14201° Caoassene | os2a | 399 | ss 33.0
- Elands 67.742.1422.4 prMnie22as | 283 | 167 188 5.6
- Lower Crocodile 00 0.0 0.0 63.0 0.0 471
- Bronkhorstepruit 225449 22544000 | 07 0.0 0.6 0.0
- Efands (Olifasits) 12.5+9.5 12.549.500%0 00 . | 91 0.0 7.3
Sub-total 216.9 2162 2480 193.6 2348 1460
2. Rand Water 1263 126.2 . . ; _
" |Grand Total 33 924 | 2880 193.6 2348 146.0
Note} * Transfered water from Rand Water to the Rand Water Supply Area in Central Zone : '




Table 4-17:  Summary of Water Balance for Case 3 - Alternative 1 (2015 base)

] Primary Waier (theimia) Treigation Water (menv/a)
Water Resource Requirement Supply Requ_ir'e'mem Supply
_ Storage Dam Storage Dam Storage Dam River ' [Storage Dam| River
I. Local Water _
- Upper Ciocodite 28.74324 28.7+324¢ 136.6 649 121.6 530
- Piendars | 4904325 49.14325¢ 824 39.9 §2.0 310
- Elands A21+12.749.7 21412749704 | 283 16.7 188 53
- Lower Crocodile 0.0 0.0 0.0 63.0 S00 0 | 484
- Bronkhoistspruit 22.544.9 225449040 0.7 0.0 0.6 73
- Flands (Olifants) 12.5+9.5 12.549.5%+¢ 0.7 90 06 73
Sub-total 261.7 261.0 2480 163.6 _ 2230 1470 -
2. Rand Waiter $i.4 §1.4 - . _
Grand Total 341 1424 | 2450 1936 2230 © | 1470 ¢
Table 4-18 :  Summary of Water Balance for Case 3 - A!tcrha(ive 3 (2015 base)
Primary \\’aﬁr (menifa) Irrigation Water (mem/a)
“[Water Resource Reguirement Sﬁppl.\' Requirement _ Supply
_ Storage Dam : - Storage Dam Storage Dam| River |Storage Dam| River .
1. Local Water o C .
- Upper Crocodile 25.7+16.2 28741620 | 1366 - | 619 1366 | si0
- Pienaars 4914487 L g9 | s 9.9 77.3 30
-Etands 12.1+12.7149.7 420412790 283 |67 | 188 53
- Lower Crocodile 00 00 0.0 63.0 Y 184
- Bronkhorstspruit 325449 5o |07 0.6 06 00
- Elands (Olifzats) §2.549.5 12.5+0.5%¢%¢ 00 9.1 0 73
Sub-total 2617 2610 | 2480 193.6 233.3 147.0
12, Rand Water 814 B4 - - - -
Grand Total 3.0 Ca4 | -89 193.6 2313 147.0

Note} * _Tlansi'e:ed water from Rand Water to the Rand Water Supply Arca m Central Zone
**  Transfered water from Rand Water 1o the Barnatdsvlei Supply Arca in Western Zone

“*er Imported water from Grootdraai dam.

s*ve Imported water from Loskop dam
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Table d-19 1 Summntary of Water Balance for Case 3 - Alternative 2 (2015 base)

Primary Water (mcnva)

Irrfgalion Water (mcnva)

Note) * Transfered water from Rand Water t6 the Rand Water Supply Area in Ceritial Zone

s+ Fransfered water from Rand Water to the Barnardsviei Suply Area in Western Zone
*** Imporied water from Grootdrazi dam.

s+¥% " |mported water from Loskop dam

431

Water Resolirce Requirément “Supply Requirement Suppiy
) ‘ Siorage Dim Storage Dam - |Storage Dam| River [Storage Dam| River
1. Local Water : ' _
- Upper Crocodile 2.7 w7 | 6. | 648 136.6 53.0
- Pienaars 49.1420.1 49.1420.1% §2.4 19.9 75.0 110
. Elands 42.1412.749.7 42.1+12.749.7¢% 283 16,7 188 53
_ Lower Crocodile 00 0.0 0.0 630 0.0 466
- Bronkhorstspruit 22.5+49 22 544,94 0.7 0.0 0.6 0.0
- Efands (Ofifants) 12.549.5 12.549.54%¢% 00 | o1 0.6 1.3
" Sib-total 216.9 2162 245.0 193.6 - 2316 145.2
2. Rand Water 126.2 126.2 - . o .

- [Grand Total RERN I 324 24840 1936 2316 145.2
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Figure 4-3: Storage Water Allocation Plan - Case 2 (2015 base)

Eastern Zone

--------------
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 CHAPTER 5 ' INFRASTRUCTURE DEVELOPMENT PLANNING
5.1  Assunied Design Standards aiid Cost Curves |

Infrastructuic development planning can be viewed as the core of the technical component of
Phase 1 of the Study. All other technical tasks were either required in preparation for the
infrastructure development planning, or resulted from it.

In order {o enstite a consistent approach, it was necessary as an initial sfep to determine design
and cost parameters to forn the basis for thie technical planining and costing. Criteria for process
selection siziiig of pipes and siructires, information on inaterials and cost criteria, typical of
work undertaken in the past within the Study Area were identified and recorded. The criteria and
parameters selected for this purpose are presented in the Data Book.

It is important to nofe that the design and costing criteria included in the Data Book were
prepared to record and to inform interested parties of the standards applied during the preliminary
technical planning. The critéria presented are only répresentative of generally accepted design
and costing parameteis, and are in'no way intended to be interpreted as representing the official -
technical standards applied by Magalies Water or supported by Magalies Water for application -
" within the Study Area: The assumed design staridards do however include many standards that -
~ have in the past been applied by Magalies Water, and can possibly therefore serve as a future
basis upon which Magalies Water can develop formal design and costing standards and/or
guidelines for its exténded supply ‘area. During Phase 2 of the Study, applicable design
* assumptions will be discussed and agreed with MW and other relevant parties for the purpose of
the Feasibility Study. '

Design standards and cost curves were developed speciﬁ:cally for the following. tompohénts of
the water supply infrastriicture.’ _

- storage das and diversion weirs; -
- conveyance canals;

~ - water treatment works;
- delivery and distribution pipelines;
- pumping stations;
- service reservoirs;
- reticulation; and

~- boreholes.

A summary of the standards and cost curves used is provided in Chapter § of Supporting Report
E and the detailed information is included in Part H of the Data Book.

52 General Planning Approach

The plannhing approach developéd for the Study Area was as follows :
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)

The Study Ared was grouped into Supply Blocks, Areas and Zones. These units were then
assigned to the various existing or potennal walter sources, in accordante with the results
of the water balance study. Where the watér balance study indicated more than one
possible source, technical options were investigated.

Bach Supply Block was represented schematically on supply diagrams that were
genierated using a spreadsheet. The primary demand that is cstimated for each commiunity
was lransferred to the schematic. Two spreadsheets were gencrated for each Supply
Block, the first representing the status quo situation, and the second the upgrading that
will be tequired in order to meet primaty water demands in the year 2015. For Supply
Blocks where there is no existing infrastructure, the first spreadsheet was not produced.

For each Supply Block, the capacily of the existing infrastructure was tested agamét the
estimated 2015 primary water demands. Capacily shorlfalls were indicated on the first
sprcadshcct

Where existing infrastructure does not have sufficient capacity to meet thie projectéd 2015
demands, a possiblé technical option was formulated and costed (second spread sheet)
using the cost cuives described in Section 5.1 above. In a number of cases more than one

* viable technical option was identified, In such cases each of the alternative technical

options was planned and costed and then evalualed to determine the most favourable
option. :

- The schematic layouts indicate ih_e flow séquence, size, capacity and cost of proposed
- new infrastructural componénts within each Supply Block. Such characteristics are also

shown on the first sheet, (but without the associated costs), for existing infrastructural
components. Schematics for each Supply Block and Cost Summary Sheets indicating
total demand capacmcs pipework fengths and costs for each Supply Area are provided

~in Appendix 1 to Supporting Report E. Schetnallcq are also available in clectronic fonnat
in lhe Data Book.

'i‘echnical planning has beenrundertaken on the assumption that all areas will be supplied
from a surface water source by the year 2015, with the exception of isolated farming
cominunities, isolated rural villages and a portion of the demand of Thabazimbi, \here
a'strong groundwater aquifer exists, and Koster where the 2015 demand cannot be met -
from the local surface water resources. It was further assumed in the planning that all
arcas that are currently supplied with groundwater of Class 3 or' 4 quality will be replaced
with a surface water supply by the year 2002, whilst areas with a Class 2 groundwater
supply will be replaced with a surface water source by the year 20135,

Although areas that are currently supplied with Class 0 and 1 groundwater coutd remain
ong groundwater indefinitely from a qualily point of view, it has been considered prudent,
for the purposes of the preliminary technical planning, to assume that groundwater
supplies of any magnitude offer low security in the long term, and to plan for these
villages to be served from surface water sources by the year 2015. This approach is
perhaps somewhat conscrvative, but is considered realistic as the quality of groundwater
supplies generally deteriorate with increasing development in a town or village.
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(8)  In the preliminary- planning, little attempt has been made to optimise individual
corponents of bulk supply systems, but rather to identify feasible and realistic options
for the provision of new infrasiructure, or for the upgrading of existing infrastructure to
meet the required deinands. The general approach has been to assume that cach village
or group of adjacent communities will have its own service reservoir, and if reqiured by
the topography, its own pumping station and elevated tank. Service reservoirs are costed
separately in the schematic layouts. Village water towers and pumping stations have been
included in the cost of the reticulations. .

The_ proposed de?élopmént of the water supply system is shown on the drawing entitled
“Proposed Primary Water Supply Infrastructure Development Plan for JICA Study Area”,

53  Devclopment Planning for the Western Zone

" The Western Supply Zoie consists of four separate Supply Areas, ic Vaatkop North, Vaalkop
South, Bamardsvlei and Koster Supply Areas. The Western Supply Zone is supplied with water
from four sources, ie the Elands and Crocodile rivers via Vaalkop Dam, thie Hex River from
Bospoort Dam, and the Vaal River via Barnardsvlei {supplied by Rand Water). In'the near

future, primary water from all four of these sources will be consumed within the Greater
Rustenburg region, and for this reason these sources have been grouped into a single Supply -
Zone. The Koster Supply Area has also been included in this Zone, in view of the small, locally-
sourced demands that are encountered within this Supply Area. ' '

5.3.1 Vaalkop North Supply Area

Vaatkop Water Treatment Works is located at Vaalkop Dam which forms part of the Crocodile
River System and is operated as a unit together with Hartbeespoort Dam and Roodekoppies Dam.
The water stored in Vaalkop Dam is supplemented from the Crocodile River using water
 transferred from Roodekoppies Dam during times of shortiall. Increasing demand will require
increasing transfers belween these two dams and the treatment works will be extended to meet
the rising demand in both the Vaalkop North and Vaatkop South Supply Areas. '

The Vaalkop North Supply’ Area has .beén subdivided into the following six Supply Blocks, and

- new infrastrucure proposed for each is described below : -

(1) InThabazimbi Supply Block it is proposed to strengthen the existing south-north pipeline
and to provide an additional 15 Ml of storage capacity at Elansfontein SR. It is assumed
that conjunctive use of groundwater in Thabazimbi will continue.

(2)  Mokgatwaneng Supply Block is located in the far north of Mankwe District. ‘At Northam
~ asecondary rising main branches off to the PPC Cement factory at Dwaalboon. This
pipeling is owned by PPC and passes close to villages around Mokgalwaneng. These
villages can bé supplied from the existing’ pipeline, although reinforcement will be
required up to Modimong. Negotiation with PPC will be required in order to address the

“matter of supply from a privately owned pipeline.

3) In Sefikile Silpply' Block, it is proposed to provide mains and service reservoirs to serve
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(8

(5)

(6)

the the wllages near Elansfontein and Mononono by laying a branch off the plpelmc
feeding Spitskop Reservoir.

Ramokokstad Stippiy Block will be supplied front a branch off the main Vaalkop - La
Patric pipelines. This Block is currently supplied by groundwater at a very low level of
service. The total demand of this Supply Block is small.

Saulspoort Supply BIocL is supplied from the La Patrie Reservoirs, v.here water was
previously sold in bulk to NWWA, Existing infrastnicture within this Block alceady
stretches as far west as Mabeskraal, and is fairly well developed. New extensions to the
north and south of this branch pipeline are proposed. :

Mogwase Supply Block is curremly fed from a branch pipeline off the Vaalkop - La -
Patrie miain, but the existing supply via Mogwase is already at the limit of its capacity,
and a future upgrade will be unavaidable. It is proposed to extend the existing system to
serve Ledig, Phatsima and the neighbouring communilties.

“Table 5-1 below prescits a summary of additional bulk infrasinicture which will be required for

the Vaalkop North Supply Arca to meét the projected 2015 primary water demand.

“Table 5-1 Summary of Additional Bulk Inﬁ‘*ash"uctu're'Requircd for Vaalkop North S/A

Bulk Infrastructure ‘Location Dizmeter (mm) Unit Quantity
Walter 'I'rcatnaenl.\-\’ofks Vaalkop . ' Mid R
Cléas Warer P.Station Vaalkop Kd ] 150,375
Reservoirs ‘La Palsi¢ _ Mt 40
El;ncisfon!ein | o ' I L
spiskop - | S RXRE
| Pipetines ~ |viow200 - ko |23
'256!0 400 | km 140.35
45010 600 km | 62.60
650 10 800 km | 2250

532 Vaalkbp Seuth Supply Area

An extension, in the form of a large diameter north to south-west pipeline to regional reservoirs

at Bospoort (the Vaalkop Southern Supply Block) is about to be implemented to exteénd the MW
supply from Vaalkop WTW. Supply to the Greater Rustenburg region will be made from these
reservoirs. Supplies are also made at present from Bospoort WTW at Bospoort Dam- to
Rustenburg and to RPM. : :

The \’aalkop South Supply Area has been subdivided irito the followmg two Supply Blocks cach
of which was amlysed separately,



(1)

(2)

In the Bethanie Supply Block substantial spare capacity exists due to slow growth in

Taribeesfontein. Cuirent planning proposes that a portion of this be used to implement
a new gravity fed regional supply scheme to serve the rural settlements of Modikwe,

. Beiseba and Bethanie.

Vaalkop Southern / Bospoort Supply Block is partly supplied from Bospooit Water

Treatment Works which is located at the outlet from Bospoort Dam. The yicld of the dam
is limited, so supplementary supplies to Rust¢nburg from Barnardsviei and Vaalkop are

‘necessary. Bospoort WTW supplies water to Rustenburg TI.C and RPM. Rapid urban
“growth wjthin the Greater Rustenburg region, and growth in the mining demand in the

Bamardsvlei Supply Area has resulted in the urgent need for an augmentation scheme to
supply ‘the ‘growth points between Bospoort and Bamardsvlei. Waler resources
investigation and water supply planning identified that this region should be reinforced
from Vaalkop WI'W, using Crocodile River water. This finding was confirmed by the
Study. The proposed schenie ¢comprises a substantial extension of Vaalkop WTW, a
rising main to a regional storage reservoirs at Bospoort, and a network of major
distribution mains supplying the service reservoirs of bulk consumers within the region. .
Major consumets to be supplied from the proposed scheme are Rustenburg TLC, the
Bafokeng Tribe and Impala Platinum. Potable water will be sold by Magalies Water to
Rand Water, probably at the outlet from the Bospoort Reservoirs; Rand Water will in tum
sell the water to consumers within its area of supply. The proposed supply from Vaalkop

" to Rustenburg North, Phokeng and Thlabane will replace the existing supply that is
“currently imported into this portion of the Supply Block from the Barnardsviei Supply

‘Area. This solition will reduce the existing primary demand within the Barnardsvlei
Supply Area, thereby enabling the existing Rand Water supply from Randfontein to
Barnardsvlei to meet demand growth along the Rustenburg to Bapong axis to the year
2015, : |

Tabl§ 5:2 bclbﬁv pr@viﬂes a sum‘rmar)'r of additional bulk inl‘faslructure which will be requiréd for
th¢ Vaalkop South Supply Area to meet the projected 2015 primary water demand.
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Table 5-2 Summary of Additional Bulk Infras(ructure Required for Vaalkop South §/A

_ _B'hlk:lnrréslru.cture Location Diame’ler(m'm) © | Unit Guisntity
Water Treatment Works Vaa!kdp MId 60
Clear Water P.Station Vaatkop | kg | 100,000
Booster P'. Station Townsland | kid 45000
Reservoirs : Bospoort | ) - . _ MI ?0(2.\'35)
Pipetines 11016 200 km | S50
| 25010400 k| 230
450 to 600 km | 100
65010800 km | 950
95010 1,100 "1 km 4995

5.3.3 Barnardsvlei Supply Area

The Barnardsvlei Supply Area is supplied with water from Rand Water's Zuikerbosch Water

Treatment Works on the Vaal Dam through an éxtensive distribution system, via Witpoortjie and
“Barnardsvlei reservoirs. No major extensions are proposed within the Bamardsvlei Supply Area

during the planning horizon of the Study. Demand growth will be accommodated by

d1sconlmumg the existing supply to Rustenburg North, Phokeng and Thlabare, which will be
“supplied in future from Vaalkep. Rusténburg North, Phokeng and Thlabane have accordmgly
been mcluded into the Vaalkap South Supply Area.

The Bamardsvlel Supply Area has been subdivided into t\\o Supply Biocks, both suppllcd from
Rand Water's Bamardsvici Reservoir.

(1} - Bamardsvlei Western Supply Block is served by_ Rand Water’s ROOdelﬁociri-Barllardsxfléi-
- Rustenburg supply schéme. As discussed under the Vaalkop Southern/Bospoort Supply
Block, no augmentation is planned within the Bamardsviei Westem Supply Block within
the time frame of the Study, demand growth being met by the proposed discontinuation

of the existing export of primary water to the Vaalkop Southern Supply Block.

(2) Barnardsvlei Eastern Suppl} Block is also fed from Rand Water’s Barnardsviei Reservoir
which supplies two separate supply systems owned by Western Platinum. * A high
pressure system supplies water |hrough a steel pipeline to Jakkelskop Reservoir, Westem -
Platinum Mine and to the Segwaelane. Water is also supplled to the Bapong Supply Unit,
but it is proposed that this supply from the north via the mine should be discontinued, and
replaced witl a direct connection to the proposed new Majakaneng Reservoir in the
south. This proposed reservoir against the Magaliesberg, will allow the present pressure
tower al Bapong to be taken out of service,

The feasibility of meeting the 2015 demand of the Barnardsvlei Eastern Suﬁply Block
- from Brits WTW was investigated. The resulting reduction in demand from the
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Barnardsvlei Reservoir could, under sich a scenario, be applied to mect the 2015
demands of Rustenburg North, Phokéng and Thlabane (which are almost equal to the
total demand of the Bamardsvlei Eastern Supply Block). The Vaalkop source to the
Vaalkop Southeny/Bospoort Supply Block would be relieved of approximately 42 Mld
of sumnier demand, which will in turn be imported from the Barnardsvlei Supply Area.
The alternative supply to the Barardsvlei Eastern Supply Block would be pumped
directly from Brits WTW to Majakaneng Reservair. As for the base case, the Bapong
Supply Unit would be fed directly under gravity from Majakaneng Reservoir. The
proposed- gravity pipeline between Mooinooi and Majakaneng will however, have to
operate in the reverse direction (ie east to west), in order to replace the existing supply
that is made from Bamardsvlei to Western Platinum Mine, to the Wonderkoppies Supply
Unit and to the Segwaelane Supply Uniit. The alternative supply to the Bamardsvlei
Eastern Supply Block assumes that existing and lulure demands within this Supply Block
cin be met froni Brits WTW. Since Brits WTW uses the same water resource (the
Crocodile River System), as Vaalkop WTW, the resulis of the water balance study will
not be compromised. - This alternative however, does not appear from the preliminary
calculations to offer & cheaper solution for supply to Rustenburg North, Phokeng and
Thiabane than the supply from Vaalkop WTW. In addition, implementing a supply from
Brits WTW will present institutional difficulties in the short term, as Brits TLC owns
and manages the Treatment Plant at Brits. Neither Magalies Water nor Rand Water has
an existing presence or management structire in Brits,

Table 5-3 below prcifides a summary of additional bulk infrastaicture which will be required for
the Banm_rdsvléi Supply Area to meet the projected 2015 primary water demand.

Fable 5-3 Summary of Additional Bulk inffa'struct_urc Re_qlliréd for 'Bamard%;vlci SIA

Bulkinfrastmtlu;e o Lecation : Diameter (mm) Unit Quantity

Pipelines o fseo SRR PR N

5:3.4 ' Koster Supply Arca

The Kosier Supply Area is supplied from the Elands River and its tribwtaries. This Supply Area
is cssentially rural in nature, with no large wiban communities, mining or indusirial
developments, Despite only moderate population growth the water balance study identificd
surface water shortfalls in the target year 2015. Although sufficient surface water is available in
‘the Crocodile River System {at Vaalkop), the distance from this soufce is considered to be
excessive, and caninot be cconomically justified in view of the small volumes involved. In future
the Koster Supply Area is expected to have to resort to groundivater resources, in order to
augment 'supply. : o

| Eachof the following two supply blocks contains only a local supply schenie, providing purified
watef {6 the town that fornis the core of the block. The remaining area consists of farming
conimunities, and is thus totally dependant on groundwater sources.

() Koster Supply Block is supplied from Koster Dami via Koster WTW which will require
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future upgrading work. “This will entail extension of the treatinent works and the
development of groundwater supplies in the vicinity of the town.

(2) Swanruggené Supply Block is éuppiied from Swartruggens Dam on the Elands River

south of the town. Future upgrading works will comprise a small extension of the

treatment works.

Table 5-4 below provides a summary of additional bulk in'frais{ruCtutc which will be required for
the Koster Supply Area to meet the projected 2015 primary water demand.

* Table 5-4 Summniary of Additional Bulk Infrastructure Required for Koster S/A

Bull& Infrastructure t.ocation " Diameler {rm) : Unﬁ Quantity
Water Treatinent Works : Koster _ _ Mild 1.27
Cledar Water P.Station Koster ks _ 1,933
Pipelines ' o o  lxm 150

54 Development Planning for the Central 7.0110

The Ccmral Suppl) Zone also consists of four scparate Supply Areas, ic Brits, Klipvoor, Rand
Water and Temba Supply Areas. The* Zone is supphed with water from four sources, ic the
Crocodile River via Hartbeespoort Dam, the Pienaars and Apies Rivers from the Roodeplaat and
I.ccukraal dams, the Moretele River via Klipvoor Dam, and the Vaal River via Hartbecshoek
Reservoir (supplied by Rand Watcr} With the exception of the Rand Water supply via
Hartbeeshoek; all of the sources form pait of the Upper Crocodile River System, and will be
heavily depehdant on increasing retum flows from the Pretoria-Witwatersrand complex to meet
demands in this Supply Zone in future. This heavy reliance on return flows will have an
increasingly negative effect on water quality, and special co- operatmu betiveen the water boards
and DWAF will be required to properly monitor and inanage water resource quality within the
Supply Zone. The individual Supply Areas within the Central Supply Zone are discussed below,

5.4.1 DBrits Supply Area

The largest volume of water in the Brits Supply Area is supplied from Brits WTW. A further

two treatment works draw water directly from Harlbeespoort Dam which receives éxtensive

retum flows from the. Pretoria-Witwatersrand complex, mainly via the chnops River from the

Northern Qutfall Works These return flows are generally increasing at a faster rate than the rise
in demand within the Brits Supply Area, and an increasing surplus will develop in fulure in this

system, even after allowing for planned increased transfers o Vaalkop Dam during times of
shortfall. Historically, Magalies Water has not supplied within the Brits Supply Area. This

situation will have to be reviewed by DWAF, with a view to rationalizing the areas of supply of
\yfale} boards within the Study Area,

The Brits Supply Area has been subdivided into wo Supply Blocks, each of \ﬂ’hiéh was analysed -
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separatcly.

(1)  Brits Supply Block obtains purified water from Brits WTW swhich is fed from the
Ctocodile River. Purified witer is pumped from this treatment works into four separate
sub-schemes, viz Sonop-1.osperfontein, Brits Town, Lethlabile-Jericho and Mothutlung-
Madidi. Infrastruciure serving Sonop and Losperfontein has sufficient capacity to meet
demands'in the year 2015, and no upgrading is envisaged within this time frame.

“All upgrading needs within the town of Brits will be the responsibility of Brits TLC, and
will be in resporise to specific development initiatives within the town.

The supply to Lethlabile-Jericho is the sub-scheme that will require the most upgrading
works within the planning horizon of the Study. Although the existing infrastructure is
adequate to meet the 1995 demands, additional pumping plant will be required at Brits
WTW in order to meet the envisaged dentands to the horth of Lethlabile. In addition, the
rising main between Brits and Lethlabile will have to be reinforced, while new gravity
lines are required between the Lethlabile and Jericho Reservoirs. The villages of
Lethlabile, Mboloka, Letihakaneng, Madinyane and Jericho will be served from the new
regional scheme (fixed planning). : '

* The supply from Brits WTW to Mothutlung and Madidi will provide_puriﬁcd water from
Brits to Madidi in Odi 1 District. The villages of Damonsville, Mothutlung, Oskraal,
Ramogoadi (2) and Lerutaneng are all served along the way. Under this sub-scheme,

~ water will be pumped from the lreatiment plant alt the way to the Oskraal Reservoir, on
the westerin boundary of the Rand Water Supply Area. Draw-offs are inade along this line

~ towards the town of Damonsville and Mothutlung to the existing reservoirs serving these

. towns. From Oskraal Reservoir, water gravitales o Madidi Reservoir. The Oskraal
Reservoir is at present still connected to the Ga-Rankuwa Industrial Rescrvoir in the.
Rand Water Supply Area. This supply will however be terminated, and all future supplies
made’ from Brits,” Jn order to meet the 2015 demands the rising main’ between

- Damonsville and Mothutlung will have to be reinforced. A new pipeline is currently
being implemented betwéen Mothutlung and the Oskraal Reservoirs. Additional storage

" is required at Mothutlung, Oskraal and Madidi. o

(2) - Hartbeespoort Supply Block (Schoemansville and Cosmos) obtains water directly from
Hartbeespoort Dam. Two treatment works purify water drawn directly from
Hartbeespoort Dam, for distribution within the villages of Schoemansville and Kosmos.

“Only an expansion of Schoemansville WTW is proposed for this Block.

~ Table 5-5 below presenis a summary of additional bulk infrastructure which will be required for
the Brits Supply Arca to meet the projected 2015 primary water demand.



Table 5-5 Susmmary of Additional Bulk Infrastitictuie Required for Brifs S/A

B_ulk infrastructure Lotation Diameter {mm) " Unit Quantity
\\’ater. Treatment Works Brits Mid 25
Hanbeespoorl Mid s
Reservoirs : Lethtabile S S/ T
Pipelines | | 200 Jxm [23.40
300 16 400 km | 2730

5.4.2 Klipvoor Siipply Area

The Klipw oor Supply Area has no surface water supply scheme at present. it is essentially rural,
and is expected to exhibit slow growth within the planning horison of ttie Study. In addition, low
settlement densitics, low income levels and low affordability have, in the past, resulted in little
water supply development within this Supply Area. The area falls entirely within Junsdlcuon of
Fastern District Council, and includes no formal towiis. The regional water supply scheme
proposed for the Supply Area will necessitate the construction of a new water treatment plant
~ downstream of Klipvoor Dain which, in view of its limited size, will require special
" consideration during the planning stage. Although the treatment works has been sized for

continuous operauon it may be cost effective to design the plant to only Operate during normal
working hours, and to staff and support it from an existing Magalies Water nianagement cenlre
- (Vaalkop or TcznbalKudubc) Water resources plannmg shows that the fairty minor 2015 primary
demands can be met from Klipvoor Dam, \\nhoul significant negative effects on supplics.
clsc\\hen

The Klipvoor Supply Arca- has been sibdivided into three Supply Blocks Under the
-recommended alternative, all three Supply Blocks will be supphed from the propased Klipvoor
WTW, :

(1)  The Klipvoor West Supply Block lies to the south and west of the Klipvoor Dam within
Odi | District. The division between the supply from Brits and the supply from Klipvoor
was taken to be the division previously adopted in the {ixed planning of the Léthlabile-
Jericho sub-scheme, Water from the treatment plant will be pumped to the Klipvoor West

- Regional Reservoir. From which it will gravitate to a regional/service reservoir serving
the village of Legonyane, filling reservoirs supplying the seitlements of Fafung and
-Sephai en-route, Ga Rasai will be served by gravity from the Klipvoor West Reservoir -
to Fafung pipeline, w hile supplics to Ga Tsogwe, Ga Tsefoge and Kgomo-Kgomo w:!l

‘be pumped froni Legonyane Reservoir. All infrastructure \\11] be new.

(2) - The Klipvoor [Zast Supply Block les lo the cast, north-east and south-east of Klipvoor

- Dam within the Odi 1 and Moretele 1 districts and the Moretele North Supply Block lies

in the north-east corner of Moretele 1_ District. Under the preferred option, water to the
Klipvoor West Supply Black; is pumped in an easterly direction to a regional reservoir
at Bollantlokwe. At the Bollantlokwe the pipeline splits with water being pumped
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throtigh one branch to Slagboom, and evéntually Makekeng on the eastern periphiery of
Morétele North Supply Block, and giavitating southwards along the other branch 1o
Sutelong, from where it is pumped southwards to Rantebeng and Makgabetiwane. At
Makgabetlwane the pipeline again splits, with the pumping main continuing in a south
westerly direction to Shakung, Buflelsdoorn and Moiletswane; a gravity line feeds from
Makgabetlwane in a south-easterly direction to Botshabelo.

- As an altemative, the viability of supplying both Klipvoor East and Moretele Notth
Supply Blocks fromTemba WTW was considefed. Under this alternative a new pumping
station at Teinba and & néw rising main 10 Makakeng would be necessary. Although the

 villages in the two Supply Blocks are linked in the same nianner as for the preferred
‘option, the altered source would require that the Slagboom to Makakeng branch be
supplied froin the opposite direction, with the water being eventually discharged into
Bollantlokwe Regional Reservoir. The balance of the supply scheme remains unaltered.
The second alternative provided for the Klipvoor East Supply Block to be supplied from
the proposed new Klipvoor WTW, and the Moretele North Supply Block to be supplied
from Temba WTW. The division between the supply from Kudube and the supply from

- Klipvoor ias taken to be the division previously adopted in the fixed planning of the

" Moretele 1 Regional Waler Supply Scheme. All infrastructure would be new. The’

"~ preliminary costing showed that the proposed aption is likely to represent. the most -
economical sojution. : ' :

Table 5-6 below presents a summary of addilionél'bulk infrastructure which will be required for
the Klipvoor Supply Area to meet the projected 2015 primary water demand.

Table 5-6 Summary of Additional Bulk Infrastructure Required for Klipveor S/A

. Bulk Infrastructure - | Location Diameter {mm) - Umt ~ . Quanlity
Water Treatment Works | Klipvoor o vie {3878
Pumping station . Klipvoor West . . . kid R TI

. klip\‘o{_\rEasi : K1d 3,127 |
| Stagboom : Hkd |
| Sutetong _ | wd 89
Reservoirs ‘ Klipvoor West ‘ ' o B 1.3
Sutelong o ' MY 1o :
Bollantlokwe | | Josw
Pipclines _ | ] 11010 200 km | 183.0

5.4.3 Rand Water Supply Area

Th_é Rdnd Water Sitpply Area fcéns_isiing of‘ only one Supply Block} is sé_rvcd_almost entirely

with waler iniported by Rand Water from'its Zuikerbosch-WTW below the Vaal Dam. The
supply is at present being upgraded froma capacity of 140MId (peak day) to 300 Mid (peak day).
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For the purpose of preliminary planining; it has been assumed that Rand Water will continue its
involvement in this Supply Area, but that thé supply will be augmented towards the end of the
planning horizon from Kudube WTW, to ineet the 2015 projected summer ‘day demand of
approximatefy 341 MId. The water resources availability is such that excess capacity becores
available from the Crocodile River System around 2005. As the augmentation will only be
required in the medium to tong term, adequate time is available for the various stakeholders to
resolve any issues relating to adjusted limits of supply in order to accoinmodate the proposed
supply from Kudube WTW. An ophon was also investigated under which the cntire existing
supply by Rand Water would be replaced with an alternative supply from Brits WTW, It is
untikely to be preferable to spend capital to implemment a schemie to replace existirg infrasteuctare
when other areas remain vnserved. :

Table 5-7 below presents a summar) of additional bulk infrastructure which wﬂl be required for
the Rand Water Supply Area to meet the projected 2015 primary water deitiand.

‘Table 5-7 6011:n1ar} of Additional Bulk Infrastructure Requlred l'or R'md Water S/A

Bulklnfrastmclure ] Location - Diameter(_mm) Unit Quantity
Water Treatment Works Kudube - Mig NEL
Pumping Stations : Kudube . R 4!,213_

Reservoirs | Habeeshoek M| 138
Kudube / Temba - S s

Pipelines o . w200 ke | 130
| | 300 ' km |65

| 600 : | xm o 270

S.4.4  Temba S_up’plyI Area

The Temba Supply Area is served from the Pienaars and Apies rivers (Roodeplaat and Leeukraal

Dams respectively), which are: tributaries of the Moretele River and eventually the Lower
Crocodile River. There are existing water treatment works operated by Magalies Water at
Wallmannsthal, Temba and Kudube. The Wallmannsthal Treatment Works serves the

Wallmannsthal Supply Block. Temba serves the Warmbaths/Nylstroom Supply Block while
Temba and Kudube can be viewed as a unit, supplying the two other Supply Blocks in Kudube
North and Kudube South. Waier resources planning shows that the substantial 2015 primary

demands in the Temba Stlpply Area can be met from the Roodeplaat/Lec¢ukraal Dam system,’
w:thout significant négative effect on primary or non- pnmar) supplies elsewhere.

The Temba Supply Area has been subdlwded into four Supply Blocks . No allematwes exist for
supply in this Supply Area,

(1)  The Kudube North Supply Block follows the east and \'vcst'ba‘nkS'Qf thc'fﬂpié‘s _Ri\%er,
~ between Kudube and Babelegi and the confluence of the Apies and Pienaars rivérs. The
Block is fed from both Temba WTW (primarily the East Bank supply) and Kudube WTW
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{West Ba‘hk'su;iply).' In the médium to'long _term these 1wo sources may be used in
combination, and water can be transferred to cither side of the Apies River as required.
Al present there is already an inter-connection between the two treatment works.

(2)  The Kudubé South Supply Block lies in the south-western comer of Moretele 1 District,

- west of Kudube and north of Soshanguve and Winterveld. The Block is fed from Kudube

- WTW, which can be augmented from Temba WTW as required. Tn both Kudube North

-~ and -South, RDP level presidential lead projects and initiatives to investigate the
upgrading from the RDP level of service are underway.

(3} The Wallmannsthal S'up:'pl"y Block mainly 'sup‘ﬂie‘s nearby small holdings and Slétc
institutions .. A minor enldrgement of Wallmannsthal WTW is likely to be necessary -
before 2015, but 1o new pipelines or reservoirs are expected to be required.

(4)  The Warmbaths/Nylstroom Supply Block is supplied from Temba WTW. Water is
-pumped. northwards to' supply - the formal towns of Warmbaths/Belabela an
Nylstioom/Phagameng: This system has only recently been commissioned. No significant

" new facilities are proposed. ' '

Table 5-8 below presents a sunimary of a'dditipn:al bulk -i'nfrasimc_gurc which will be required for
the Temba Supply Area to meet the projected 2015 primary water demand. :

Table 5-8 Summary of Additional Bulk Infrastructure Required for Temba S/A -

Butk Infrastructure : ' Location L Diam.e'terl(mm). 1 it | Quantity

Water Treatment Works Kudube o : . MW 48 . '
Temba RN . Mid 81 -
Wallmannsthal - Mid 21
Reservoirs T Kudube/Temba 1. o Mi 114
Pipetines ' _ s 116 - e 3.4

- ‘ ' | 250 ] wm 45

450 K 35
| 600 o | km 140

5.5 Dévlélo'pilhefnt‘ Pla‘nnfng for the Eastern Zoric

 The Eastern Supply Zone comprises two Supply Areas, the Weltevreden Supply Area and the
Bronkhorstspruit Supply Area.- This Zone falls largely within the Olifants catchment and the
© main raw water sources ar¢ the Mkombo (Rhenosterkop) Dam on the Elands River in the north
(supplemented by water from Loskop Dam) and the Premier Mine Dam on the 'Wilge River and
_ Bronkhorstspruit Dam on the Bronkhotstspruit in thé south. The Zone includes the rural farming
" dreas of Bronkhorstspruit, Cullinan and Moretele 2 districts and the peri-urban area of the former
Kwandebele. - - B
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Weltevreden WTW and Bronkhorstspruit WTW are linked via the main pipeline ninning through
Kwandebete and there is sorive flexibility in deciding the split betwéen the two treatnient works.
Prior to 1996, the yield of Mkombo Dam which is intended to be the main source of raw water
to Weltevieden WTW was poor so water was imported from Loskop Dam to make up the
shottfall.” Following the heavy rainfall at the start of 1996, Mkombo Dam filled up and due to
the large storage capacity {206 mcm), water supplies from the dam are assured into the next
century.” For this reason, the posiponement of some of the strengthening work proposed uinder

“the Kwandebele Augnientation Scheme has been cohsidered by DWAF and il is probably
desitable that more demand than' was assumed previously be met from Weltevreden which is
locaied closer to the centre of demand and thus can meet the deinand miore cost eﬂ'echvely For
the purpose of the water balance and subsequent planniiig, the existing demarcatlon betiveen the
two Supply Areas was assumed and technical solutions prepared.

Using the existing demarcation, expansion of Weltevreden WTW by 9 Mid (glvmg 69 Mid
capacity) and Bronkhorstspruit WTW by 19.4 MId (giving 60.4 MId) is required. The planning
for the Kwandebele Augimentation Scheme shows increases in the capacity of Broikhorstspruit
WTW to.57 MId by 1998 and 69 MId by 2001, The proposals described below could be
reworked if necessary to transfer the 9 MId demand back to Bronkhorstsprait WTW in which
case the demand in 2015 would coincide with the capacity included in the auvgmentation scheme.

5.5.1 Wellevrcdeﬂ Supply Area

The Weltevreden Supply Arca comprises Moretele 2 District and the northern part of
Kwandcbele. - At present; the Moretele 2 is not sérved by a surface water system and relics
heavily on groundwater supplies which are in many places inadequate in terms of quality or
- quantity. It is therefore proposed that a surface water scheme supplied from Weltevreden be
implemented. There is extensive existing water supply infrastructure serving the Kwandebele
area as descnbed above and lhe northern part is supplied from Wellevredcn WT W

The Suppl) Areais subdlwded into four Suppl) Blocks, le Bloedfontem Kameclnv:er Mapoch
and Waalkraal.

(1 'Bloedfonlein Supply Block comprises the northern part of Mbibana, and the entire
Moutse'1, and Moretele 2 Districts. The former two lie within the former Kwandebele
while Moretele 2 formed p_art of Bophuthatswana. As a result, there is some existing
water supply infrastructure in Moulse | and Mbibana while Moretele 2 relies completely
on inadequate groundwater resotircés. 1t is proposed that a surface water scheme be
implemented to serve Moretele 2 and the preferred option is that the area is supplied
entircly from Weltevreden WTW.

“Two alternatives that were con'sideréd,compriséd'supplying"'_the' villages of Lefiso,
Radijoko, Ramantsho, Semohlase and Moletsi from Weltevieden WTW as in the -

- preferred option, while communities in the west of the Block would be served from either
the MW treatment works at Temba or from a new water works treating water from Rust
de Wintet Dam, The water balance indicated that sufficient water resources are avallabl_e :
to implement any of these aptions although water rights for irrigation from Rust de
Winter Dam are held by Gauteng Province. Although these have not been taken up in
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)

3)

@)

recent years it is understood that a new scheme is now being implemented to use the -
water for irrigation. For this reason the preferred option of meeting the entire demand
from Weltevreden which appeats to be slightly more expensive than the Rust de Winter
option is proposed. This option has the added benefit of utilising an existing {possibly
extended), facility and not necessitating additiona! staffing and overhead costs associated
with constructing an additional treatment works.

From Wellevreden, treated water is pumped to Bloedfontein Regional Reservoir (16 MI).

- This supplies Spilspunt Regional Reservoir (2.7 M) via a booster pumping station which

in tumn sugplies the surrounding villages in western Moutse 1 by gravity. The proposed
new scheihe conprises strengthening the pipework and punips supplying Bloedfontein .

“and Spitspunt reservoirs and providing 4.7 M of additional capdcity at Spitspunt: A new

450 mm diameter gravity pipeline is proposed running in a south-westerly direction as
far as Ga-Ramantshane but booster pumps will be required subsequently at Ga-
Ramantshane, Nokaneng, Barnokgoko and Phake B. The new systein will extend as far
as Pankop at the west end of Moretel¢ 2 and service reservoirs will be provided as
required to serve the comminities en route. New service reservoirs are required in the
parts of Moutse | to be supplied from the Spitspunt system.

The villages of Seghoko, Semohlase and Ramantsho fall :wiihin Moretele 2 bu( would be

best served by extending the existing system to Loding which would require upgrading

1o absorb the additional demand. Six small new local service reservairs (150 to 300 ki)
and a new pumping station at Ramantsho are also required in this arca to provide the
necessary assurance of supply. '

Within Moutse I, the construction of service reservoirs is proposcd for cominunities
which are at present served from the Bloedfontein Regional Rescrvoir without additional
local storage. Fixed planning is in'place to insiall gravity pipelines to Twecfontein and
Witfontein Agricultural Holdings. - o

Kameelrivier Supply Block is located south-west of Weltevreden WTW and includes a
relatively small peri-urban/rural area served from the treatment works via Leeuwfontein

Regional Reservoir, and a rural farming area. New infrastructure comprises an extension
of the existing pipeline to Morwe and provision of a service reservoir, a new pumped

“supply to a service rescrvoir at Leeuwfontein B,

Mapoch Supply Block comprises a small area located on the north side of the Kémeel_aﬂd

- Elands rivers and consists of the communities of Mapoch and Thabana which are served

from Mapoch Repional Reservoir. New infrastructure proposed compriscs only the

‘strengthening of the pipeline to Thabana SR.

‘Walkraal Supply Btock covers most of the northein half of Kwandebele and cdmprises

the area south of the Kameel and Elands rivers as far as the boundary with the
Bronkhorstspruit Supply Area.. As the system is continuous with that in the

- Bronkhorstspruit Supply Area, this boundary is not fixed and considerable latitude is -

available in the Tweefontein area as 'to whether communitics are supplied from
Weltevreden or Bronkhorstspruit. : '
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From Weltevredén WTW a 10km long 700 mm diameter rising niain delivers into
Walkraal Regional Break Pressure Tank and Reservoit (24MI1), Both the main and the
tank ar¢ adequate to acconimodate the projected 2015 demands. From Walkraal, a
fuither 10 ki 600 mm diameter rising main supplics Moleti Regional Reservoir which
is thé main regional reservoir for the distribution systeni in this Block. Walkraal also
supplies Siyabuswa SR (12 M) and in addition a new gravity niain and local reserveir
are proposed to serve Kamcclrivier D.

From Molcll ch:onal Reservoir, four secondary mains supply further reglonal and local
- service fesefvoirs. A 350 mm diameter main supplies mosi of Moutse 3, forking to
supply Matatla and Nganeng in the riorth-east of the district and villages towards
Thabakhubedu in the south. From the northem branch further new branch pipelines and
service reservoirs are proposed to servé communities at Mthenti, Kuilsrivier and
Mpeleng Off this main is Stomp Regional Reservoir from which it is proposed to supply
six new service reservoirs {sized nominally as 0.15 MI) to serve villages including Stomp,
- Mchipisane, Kgobokwane and Maganaubuswa on the south bank of the Elands River.
The 250 nun main to tlie south-east supplies Elandsdoori Regional Reservoir from which
-a new supply to a reservoir at Uitspanning and a new extension and réservoir to serve
Elandsdoorn B are proposed. A further three reservoirs and associated pipework to serve
'Elandsdoorn C, Denniton S/H and Kalofane are also included in the proposals.

“Two farther mains from Moleti Regional Reservoir supply the area (o the north-west in

a loop which includes Kllpplaatdnfi Regional Reservoir. Most of the infrastructure is -
existing but additional new service reservoirs are proposed for Marothobolong,

- Wolwekraal A, and Twolne (under gravity via a new pipe from Makola). ‘Additional

storagc is aiso required to supplement the emstmg reservoir at Mabhoko,

‘From l\\\‘aggafon_tém Regmnai Reservmr, a 200 mim 'main'ru_ns back in the opposite
direction for about § km to Mathys Lyn from where it turns to the south-west and
“suppliecd Boekenhouthoek Regional Reservoir. New pipelines and reservoirs to supply
Matshipeé A and Die Bron from this reglonal reservioir are proposed.  Most arcas of
Kwaggafontein are already served but it is proposed that a new branch plpelmc and
service reservoir (1.36 Ml) be provided to sérve Kw aggafontein D.

Table 5-9 below presents a sunmlary_of additional bulk infrastructure which will be required for
the Weltevreden Supply Area to meet the projected 2015 primary water demand,
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Tablé 5-9 Siminiary of Additional Bulk Infrastructure Requited for Weltevreden S/A

‘Bulk Infrastructure Location Diameter {mm} Unit Quanlity
Water Treatment Works ) Weltevreden Mig 9
Clear Water PS | welevieden: kid 9.345
' Spitspunt B IOV F Y T
Rééeﬁ'oifs Sp}lsp\jn! | _ : M 4.7
Ga-Ramatshana - M |48
Pipetine 0200 | ke 156.2
2500400 km 21.9
450 10 600 km | 225
65010800 kmo | Nl

'5.5.2" Bronkhorstspruit Supply Areca

‘The Bronkhorstspruit Supply Atea includes Cullinan and Bronkhorstspruit Districts and the
southem part of Kwandebele to the south side of Kwaggafontein. The Arca has been subdivided
into two Supply Blocks, i.e. Bronkhorstspruit and Cullinan. The Kwandebele area is fed from
Weltevreden WTW in the north and Bronkhorstspruit WEW in the south and the two systems
are linked allowing the demarcation between the two plants to be adjusted according to water
resources availability and other factors. : '

(1)

@

The Bronkhorstspruit Supply Block comprises Brovnkhors!sphl‘it and part of Kwandcbele
as described above and is supplied from Bronkhorstspruit WTW. The treatment works

.is owned and operated by Bronkhorstspruit TLC and treats water abstracted from the
‘Wilge River which in tum is regulated by Bronkhorstspruit Dam. Under the ongoing
Kwandebele Augmentation Project, the yield of Bronkhorstspruit Dam has been increased

by raw water transfer from the Grootdraai Dam via the Usutu-Vaal River GWS and there
is planning to lay a raw water pipcline from the dam to the treatiment works. The
treatment works perforins a tocal function but also supptics bulk water to the Ekandustria
industrial arca and Kwandebele. The augmentation project also provides for the
strengthening. of bulk potable supply mains in the southern Kwandcbele area by

additional main laying.

- Newinfi r_eistnnétllte proposed for Bronkhorstspruit Supply Block coimprises two additional

service reservoirs at Ekandustria, 11 km of main from Tweefontein Reégional Reservoir

“to supply a new reservoir to serve Klipfontein and Kameelpoort, and new service

reservoirs to supply Tweefontein M (1.0 Ml) and Enkeldoringoog A (1.5 M}).

‘ Tha‘ _C'Lillipah'Supp]S" ﬁl@ck'_CO;llpr_ises mostly rural _fahning areas with a low population
" density which rely on groundwater.  The ‘Ion_ly:sighiﬁca'nt'watcr supply scheme is at
“Cullinan where Magalies Water operates the treatment works which has recently been
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uprated to 14.4 Mild. No significant new infrastructure is reqmred within the Block and
the treatnient’ capacuy is adequate to meet the pl‘OjECted demand in the target year. A
sllghl shortfall in the capacity of Cullinait Regional Reservoir and plpelmes and the
service reservoir serving Elandia and Protem is projected by the 2015 so uprating just
before the end of the planning horizon may be necessary.

Table 510 below presents a summary of additional bulk infrastructure which will be required
for the Bronkhorstspruit Siipply Area to méet the projected 2015 primary water demand.

Table 5-10 Summary of Additional Bulk Infrastructure Required for Bronkhorstspruit S/A

Bulk Infrastruciure : Location Dizmeter (mm) Unit Qua‘ntity
Water Treatment Works " | Bronkhorstspruit Mid | 194
Reservolrs - | Ekandusiria . Mi - _: 20
Cullinan - _ ML |08
Pipeline ' | 11060200 - km 156.2
250 to 400 km 219 ]
450 t0 600 Jem f275
65010800  |km  }Nil

5.6  Cost Estimate

The eslmmed capital e\pendtture that is required in ordcr to cnsure the water supply service-
levels predicted for each community or supply unit for the year 2015 are shown on the Planning
Schematics for each individual Supply Block, and on the Cost Summary Sheets for each Supply
Area and are summansed in Table 5-11, 5- 12 and 5-13. The cost of bulk and retail level supply
infrastructure was identified from the cost models described inder Section S.1.  Bulk
infrastructure may be deﬁned as the water supply facilities upstream of thé flowmeter on the’
inlet 10 a service: reservoir and comprises pipework, pumping stations, regional reservoirs,
treatment works and raw waler pxpework “Third Tier or retail costs are associated wnh the
provision of service reservoirs, and the downsfream pipework, water towers, pumps and
reticulation. For instances where a communily is supplied directly from the regional reservoir,
‘the retail costs would normally be for the facilities downstream of a flowmeter on the reservoir
“outlét, The cost of reticulation was calculated on the Population and Demand spreadsheets. In
these spreadsheets the number of properties within each town or vnllage was identified from the
population statistics; the development densities were then calculated from the selilement area and
the number of propemes finally the reticulation cost per stand or plot was identified by applying
the standard cost curves developed for this purpose. Total reticulation costs fora specific
setttément were arrived at by multiplying the mimber of properties for éach design year by the
unit reticulation c_oSl applicable to the calculated settlement density.

For planning and budgetary purposes, it will be’ necessary 10 dwlde the estimated capital costs

between the role players responsible for waler supply and sanitation within the Study Area. For
this reason, costs were calculated separately for bulk and ‘Third Tier functions. In respect of retait
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supply costs, there is uncertainty surrounding the capacily of some local authorities to implement
 water supply projects. In addition, there is an abseice of detail 45 to the exact arca of jurisdiction
of the various Third Tier organizations, and a lack of clarity as to the extent of involvement of
the private sector or of other Government subsidy programmes. These factors prevented a more
detailed division of capita! costs into specific individual Third Tier organization.

Butk capital costs for each Supply Area have been apportioned between the RDP level of service
portion and the above RDP level of service portion. The apportionment was made pro-rafa to the.
2015 primary water demaid for the RDP level of seivice, and to the predicted levels of service
within the Supply Area uider consideration. Apportioned costs have been identified separately
for an Accclerated Jnvestment Programme (priority projects), and for a Continuous Investment
Programme (other upgrading and éxpansion projécts). ' o '

Retail supply costs are also apportioned between the RDP level-of-service portion and the above
RDP level of service portion. This apportionment was achieved by establishing from the
Population and Demand spreadsheets, those costs that are associated with reticulating all towns
and villages within a specific Supply Area to the RDP level of service. The balance of the retail
“supply costs within the Supply Area were apportioned to the above RDP level of service portion.

An allowanice was added to the sub-total for engincering (15 %), VAT (14 %) and contingcncies
(20 %). The allowance for engineering is estimated on the basis of providing consultancy
services for feasibility study, detailed design and construction supervision.

857 ' Recommendations on Sanitatit)ll'()'.plions_
'5.7.1  Introduction

' The terms of reference for the JICA Study require a study on sanitation with a view to exploring -
sanitation options for the different levels of service of water supply adopted in the Study. -

‘With regard to the provision of sanilation in the Study Area, the following were the major .
findings from the Situational Analysis: ' - '

(1) Approximately 75 % of the total population in the Study Arca use a_toilel'\\'liid_i ':l‘ail_s
below the RDP level of a VIP toilet. They comprise about 94 % of the population in nosn-
urban areas and 44 % of the population in urban areas.

(2)  The percentage of houscholds which are connected to mains sewerage is 56 % in urban -
areas and 22 % for the entire Study Area. There is virlually no mains scwerage in non- .
urban areas but about 6 % of households ( 4% of the total househotds in the Study Area)
use ‘septic tanks. With regard to the method of domestic wastewaler treatment,
approximately 72 % of houscholds in the Study Area discharge domesfic wastewater

(toilet wastewater and other domestic wastewater) into the ground without treatment.
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5.7.2 Recommended Sanitation Options

A flow chart for the impravement of sanitation is shown in Figure 5-1.

Improvenent of sanitation has two major components as follows :

(1)  improvement of the toilet itself; and

(2) improvement of lhe method fof doniestic wastewater tréatment.

\Vuh ‘regatd to the first component itis an urgcnt priority thal mlprovcmcnt o 4t least the level
of RDP should be implemented as soon‘as practicable over the entire Study Area, as it is part of
the short-term sahitation policy of the Govommont. It is estiniated that the total capital cost to
achicve this objective will be'appt'oxi:ﬁately 350 million Rand.

As f'or the second component, a careful approach bolh to the selection of lreatment method and
to the prioritisation of communities for implementation is reqmred which must take the
following into account :

(1) - proximity of the community to both existing and planhed mains sewerage;

) level of water supply in the community in terms of per-capita water consumpllon rate and
service level ( house connection, yard tap or communal {ap);

3) aflordabllny of households in the community;
“@ instilu__tional capacity of the community; and
5y top'og'faplaio zi:ld envirgnmental coﬁsiderat'ions.

T he flow clnrt shown in Flgure -1 has been prepared in accordancc thh the per-capita water
“consumption rates of 120 lcd for a house connection, 70 led for'a yard connection and 30 led for

a communal tap, which were adopted in the projection of domestic water demand for rural areas.

It provides for both on-site and off-site treatment options of domestic wastewater which are

suitable for this range of 3 water consumplion rates. Technical features of these options are as

follows :

Option 1 : 0111} toilet wastewater will be treated using an on-site septic tank. Other
domestic wastewater will be discharged directly into the absorption pit provided at the
efiluent of the tank.

Opuon 2 : Both toilet \mastewater and olher domestic wastewater will bc !realed using an
on-site septic tank,

Option 3 : Both toilet wastewater and other domestic wastewater will be treated using an

off-site STED (Septic Tank Efiluent Drainage) system with an interceptor tank at each
tousehold.
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It is recommended that urban areas be provided with mains sewerage.
58  Environmental Inpact

The Department of Waler Affairs and Forestry (DWAF) follows a procedure of Integrated
Environmental Management ((EM) for all proposed developments. This IEM procedure consists
of certain successive levels of impact studies of which the Relevant Environmental Impact
Prognosis (ROIP 1 - the Afrikaans acronyin), which relates to a scoping and screening process,
is the first. As part of this Study therefore, a ROIP 1 was prepared, a copy of which is included
int Part G of the Data Book, and it is proposed that Phase 2 of the Study will inctude the
preparation of a ROIP 2 which will involve a site investigation and input from appropriate-
specialists if necessary. :

© An Ecological Task Group is bieing formed comprising Provincial representatives responsible for
environmental tianagement and other interested parties which will address ecological concerns
arising froin the Study, identify and incorporate independent specialists and authorities, provide
guidance  in compliance with the 1EM - procedures and will ensure that envitonmental
considerations receive the necessary attention in the decision making process during the Study
and aflerwards.

" Inevitably, development leads (o modifications in the environment and negative environmental
jmpacts which often result from inappropriate management of development activities because
of a lack of appreciation of the potential problents. All components of the environment that

‘might be involved were identified so that appropriate ameliorative actions can be integrated with
the project as a whole to obtain the best possible results. - o :

“Accent was placed on the impact of the proposed pipelinés and other related surface structures
as these were seeri as the elements causing greatest concern. . The construction of pipelines,
reseivoirs and treatment works could have an impact on the socio-cconomic aspects, i.e land use,
‘settlenient, infrastructure and population, and the ecological aspects, i.¢. the vegetation, fauna,
habitat, changes in flow regime and changes in water quality. Relevant data was extracted from
the situational analysis reports to'providé baseline information. '

The aspecls addr’cssed in the ROIP 1 report are:
U the effect of abstraciion from dams and the rivers downstream of the dams.

« the impact of the construction of pipelines, pump stations, reservoirs and water
towers. The main activities to. be expected during the construction of the
proposed developments are the following: . S

- Preconstruction: Surveying, clearing of vegetation and construction of access
routes. _ : o _ . 4 , '

- During Consiruction: Typical aclivities will be clearing of vegetation, -
stripping and stockpiling topsail, excavations, disposal of excess material,
{ransport of pipes, drilling, blasting additions or ‘alterations to existing
infrasinictire and the imporiation of foreign workers.
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- Post-construction and Operational Phiase: Rehabilitation of distiirbed arcas,
implemeittation and niaintenance of the pipelines, reservoirs, water towets
and pump stations.

The ROIP | concluded that:

(1

@

The construction of pipelines and related infrastructure will not cause substantial
distarbance. The environmental consequences associatéd with these impacts are not
considered to be significant if managed during and afler construction as stipulated in'the
environmenal management plan.

The impacts of abstraction from dams on the dam itself and downstream of the damis are
not considered to be significant, but withi a large degree of uncéttainty. By determining
the in-sire:am flow requirements of the river, compensation water could then be released.
This will influence the yield of the dam and need to be further investigaled.

The- ROIP 1 report recommended that the foilmvmg be determmed during Phase 2 for
establishing the feasibility of the schenie:

M

@)

Social impacts

- Undertake a socio-economic investigation to ascertain the following:

(8)  Thesocial and econoimic impacts associated with construction disturbances on the

farining activities_ along the pipeline routcs:_

(b)  This investigation should mclude meehnbs with the local communities to
determine:
(1) the interested and aﬂected pan:cs
(i) the ‘preferences of the comumunities 1o any. optlons or altemalw
- developments. -

Ecological impacts

Confirm the statement that the downstream inpacts associated with the proposed scheme
will be minimal in view of the existing degraded river stretches.

: Investigate the need for a siudy of the status quo of the existing river stretches to be

impacted upon. Aspects to be borae in mind with the in-stream impacts are:

- flow regiie and aquatic biota;
- riparian vegetation.

To be undertaken if the scheme is proven to be feasible:

. “Compile an Env 1romnentai Management Plan for the conslrucilon phasc and draw
up appmpnate rehabilitation guidelines to mitigate the disturbance and aeslhetic
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impacts caused by the construction of the pipeline and associated infrastructure.

Alerl the contractor and labourers to the ecological and social impacts associated
with construction aclivities. '

Landscaping specification for the river and canal crossings.

An archaeological and historical sites reconnaissance survey of the proposed
pipeline routes is recommended. -

" General rehabilitation measures. -

Idgmifj bitds and tﬁeir nesting sites where appropriate.
Fish survey \vheré appropriate.

Identification of exotic aquatics.

Define suitable operating rule for dams taking into account the recreational and
tourism activities as well as downstream ecological reqmremcms

Determine lhe in-stream ﬂow requirement of the rivers downstream of damis in
‘order to determine the amount of water to be released as compensation water.

' Liaise'\\'ith all ix1'lercsled and affected parties.
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Table 5-11 : Summary of Costs from Infrastructure Planning - Western Zone

YAALKOP

BARNARD-

ZONE

121196

VAALKOP KOSTER
. NOXTH SOUTIT SVLEI TOTAL
Bulk Supply Costs '
Direct Cosfs o

WTW 41,666 21,667 0 423 63,756
Regional SR 16,067 15,920 0 0 31,987
PS 2,600 9,435 0 410 12,445

- Pipelines 172,096 116,170 6,071 - 685 295,022

_ Sub Total - 232,429 163,192 6,071 1,518 403,210
‘Indirect Cosfs . - _

Engineering 34,864 24,479 91] 228 60,482
VAT 37,421 26,274 977 244 - 64,916
Contingericy 60,943 42,789 1,592 398 105,722
Sub Total 133,228 93,542 3,480 870 231,120

Bulk Total 365,657 256,734 9,551 2,388 634,330
Retail Supply Costs
" Direct Costs :

SR 9,206 3,956 2,828 1,036 | 17,026
Reticulation 84,350 92,423 24,440 [ 3,120 204,333
Pipework 16,302 | 849 0 0 7,151
" Sub Total 99,858 97,228 27,268 4,156 228,510

Indirect Costs : _ : B o

" Engineering 14,979 14,584 4,090 X 34,276
VAT ' 16,077 15,654 4,390, 669 36,790
Contingéncy 26,183 25,493 7,150 1,090 59,916
Sub Total 57,239 55,731 15,630 2,382 130,982

* Retail Total 157,007 152,959 42,898 6,538 359,492 |
TOTAL 522,754 | 409,693 | 52,449 8,926 993822
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Table 512 : Sumniary of Costs from Infrastructure Planning - Central Zorc

KLIPYOOR

12196

BRITS TEMBA RAND ZONE

, o ' TOTAL

Bulk Supply Costs | :

Direct Costs | _ _ _ _
WITW 16,312 6,938 42,785 13,507 79,542
Regional SR 2,800 1,676 23,450 30,833 58,759
PS 312 931 0 3549 4,792
Pipelines 22,189 24,415 7,343 27,811 81,758
Sub Tetal 41,613 33,960 13,578 75,760 224,851

Indirect Costs ' ' ;
Engincering 6,242 5,094 11,037 11,355 33,728
VAT 6,700 5,468 11,846 12,188 36,202
Contingency 10,911 8,904 19,292 19,849 58,956
Sub Total 23,853 19,466 42,175 43,392 128,886

Bulk Total 65,466 83,426 115,753 119,092 353,737

Retail Supply Costs

‘Direct Cosls : : o
SR | 4,980 13,180 39,243 49,500 96,903

© Reliculation 34,109 19,475 37,353 174,920 265,857
Pipework 0 0 0 0y . 0

- Sub Tetal 39,089 22,655 76,596 2244201 362,760

Indirect Costs : | y . : B

" Enginieering. 5,863 3,398 11,489 33,663 [ 54413
VAT 6,293 3,647 12,332 36,132 58,404
Contingency 110,249 5,940 20,083 58,843 95,115

_ Sub Total - 22,405 12,985 43,904 128,638 207,932

Retail Total | 61,494 - 35,640 120,500 353,058 570,692

TOTAL 126960 | - 89,066 236,253 T 472,150 924,429
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Table 5-13: Summary of Costs from Infrastruciure Planning - Eastern Zone

WELTER- | | BRONKHORST- ZONE
- VREDEN © SPRUIT TOTAL
Bulk Supply Costs
Direct Costs .
WIW 2,984 6,471 9,455
Regional SR 3,158 10,773 13,931
PS 2,584 0 2,584
Pipelines 65,929 2,456 68,385
Sub Tofal 74,655 19,700 94,355
Indirect Costs _ ,
Engineering 11,198 2,955 14,153
VAT 12,019 3,172 15,191
Contingency 19,574 5,165 124,739
Sub Total 42,791 11,292 54,083
Bulk Total 117,446 © 30,992 148,438
Refail Supply Cosis
Direct Costs
SR 14,703 2,967 17,670
Reticulation 214,101 77,495 291,596
Sub Total 228,804 80,462 309,266
Indirect Cosfs N .
Engineering 34,321 12,069 46,390
VAT 36,837 12,954 49,792
- Contingency 59,992 21,097 .- 81,090
~ Sub Total 131,150 46,121 177,271
Retail Total 359,954 | 126,583 [ 486,537
TOTAL 477,400 | 157,575 634,975
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igure 5-1 1 Flow Chart for Improvement of Sanitation
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