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

- Bulk i_nff’asfrsicluré Location Diametér (mm) Uit Quantity

Water Tréatment Works . Kudube 1. Mid 48
Temba s 81

Wallnannsthal s |2

Reservoirs | KuduberTemba 3 FUREEN RTY

| Pipeliries ' 110 ' km 14

| 250 km 4.5
450 km 3.5
600 km 40

55  Developmient Planning for the Eastern Zone

The Eastern Supply Zone compri_sés two Supply Areas, the Wélltgv'rcde_'n Supply Area and the
Bronkhorstspruit Supply Atea. This Zonie falls largely within the Olifants catchment and the
maiti raw water soutces are the Mkombo (Rhenosterkop) Dami on the Elaiids River in the north
' (supplemented by water from Loskop Dam) and the Premier Mine Dain on the Wilge River and
Bronkhorstspruit Darm on the Bronkhorstspruit in the south. The Zone includes the rural farming
areds of Bronkhorstspruit, Cullinan and Moretele 2 districts and the peri-urban area of the former
Kwandebele: : | ' -

Weltevreden WTW and Bronkhorstspruit WTW are linked via the main pipeline ranning through
Kwandebele and there is some flexibility in deciding the split between the two treatment works.
Prior to 1996, the yield of Mkombo Dam which is intended to be the main sotifce of raw water
to Weltevreden WTW was poor so ater was imported from Loskop Dam to make up the
. shortfall. “Following the heavy rainfall at the start of 1996, Mkoimbo Dam filled up and due to
the large storagé capacity (206 mem), water supplies from the dam are assured into the next
~ century. For this reason, the postponement of some of the strengthening work proposed under
the Kwaidebele Augmentation Scheme has been considered by DWAF and it is probably
desirable that more demand than was assumed previously be met from Weltevreden which is
- located closer to the centre of demand and thus can meet the demand more cost effectively. For
" the’purpose of the water balance and subsequent planning, the existing demarcation between the
two Supply Areas was asswned and technical solutions prepared. :

~ Using the existing demarcation, ¢xpansion of Weltevreden WTW by 9 Mld (giving 69 Mid
capacity) dnd Bronkhorstspruit WTW by 19.4 MId (giving 60.4 Mld) is required. The planning -
for the Kwandebele Auginentation Scheme shows increases in the capacity of Bronkhotstspruit
WTW to 57 MId by 1998 ‘and 69 Mid by 2001.. The proposals described below could be
réworked if hecessary to transfer the 9 Mid demand back to Bronkhorstsprait WTW in which
case the demand in 2015 would coincide with the eapacity included in the augmentation scheme.

551 Weltevreden Supply Area
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The . Weltevreden Supply. Arua compnscs Morctete 2. District: and the norlhern part of
Kwandebele. At present, the Moretele 2 s not served by a surface water systemn and relies -
heavity on groundwater supplies which are in many places madequatc in terms of quality or
quantity. There is extensive existing watcr supply infrastructure serving the Kwandebele area

- as described above and the northem part is supplied from Weltevreden WTW which is operated

- by DWAF in the absence of a water board or an effective Third Tier organization.

‘The Supply Arcai is subdivided into four Supph Blocks, i.c. Bloedfontein, Kamcelrmcr Mapoch
and Waalkraal.

)

Bloedfontein Supply Block comprises the northerni part of Mbibana, and the entire
Moutse 1, and Motetele 2 Dislricts. The former twvo li¢ withih the formér Kwandebele
whxle Moretele 2 formed part of Bophuthatswaiia. As a result, there is some existing
water supply infrastructure in Moutse 1 and Mbibana while Moretele 2 relies completely
o inadequaté groundwater resources. It is proposed that a surface water schenie be
impleméntéd to serve Moretele 2 and the preferred option is that the area is supplied’

_entirely from Wellevieden WTW,

Two alternatwes that were con31dered compnsed suppl)lng !he wllagcs of Leﬁso
Radijoko, Raniantsho, Semohlase and Moletsi from Weltevreden WTW as in the
preferred option, while communities in the west of the Block would be served from either
the MW treatnient w orks at Temba or from a new water works treating water from Rust
de Winter Dam. ‘The water balance mdlcated that sufficient water resources are available
to implement any of these opuons allhough water rlghls for irrigation from Rust de
Winter Dam are held by Gauteng Province. Although these have not been taken up in
recent years it is undersiood that a new scheme is now being implemented to use the
water for irrigation. For this reason the preferred optionlof meeting the entire demand
from Welte\ reden which appears to be stightly more expensive than the Rust de Winter

* option is proposed. This option has the added benefit of utilising an existing (possibly
~ extended), facility 'md not neccss:tatmg additional staﬂmg ancl overhead coslis associated

with constructing an additional treatment works.:

From Weltevreden, treated water is pumped to Bloedfontein Regional Reservoir (16 Ml).
This supplies Spitspunt Regioial Reservoir (2.7 Ml) via a booster pumping station which
in tum supphes the surrounding villages in western Moutse | by gravity., The proposed
new scheme comprlses strengthening the pipework and pumps supplying Bloedfontein

‘and Spitspunt reservoirs and prowdmg 4.7 Ml of additional capacity at Spllspum A new
‘450 mm diameter gravity pipeline is proposed running in a soulh-westerly direction as

far as Ga-Ramantshane but booster pumps will be required subsequently  at Ga-
Ramantshane, Nokaneng, Bamo!\goko and Phake B. The new system \wll extend as far

‘as Pankop at the west end of Moretele 2 and service reservmrs will be prowded as
" required to serve the communitics en foute. New serwce reservcnrs are required in the

parts of Moutse 1 to be suppliéd from the Spltspum system:
T he v:llages of chho]\o Semohlase and Ramanistio fall w:lhm Morete!e 2 but w oqu be

best served by extending the existing system to Loding which would rcqmre npgradmg ’
to absorb the additional demand. Six small new local service reservoirs ( 150 10 300 k1)
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~and a new piimping station at Ramantsho are also réquired in this area to provide the
necessary assurance of supply.

Within Moutse 1, the construction of service reservoirs is proposed for communities
which are at present served from the Bloedfontein Regiorial Reservoir without additional

‘Jocal storage. Fixed planning is in place to install gravity pipelines to Twecfontein and
- Witfonitein Agricultural Holdings.

‘Kameelrivier Supply Block is located south-west of Weltevieden WTW and includes a

relatively siall peti-urban/rural area served f) vom {he treatiment works via Lecuwfontein:
Regional Reservoit, and & rural fanning area. New infrastricture comprises an extension
of the existing pipeline to Morwe and provision of a setvice reservoir, a new pumped
supply 10 a service réservoir at Leeuwfantein B. :

Mapoch Supply Block cornprises a small area located on the north side of the Kamee! and

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

“from Mapoch Regional Réservoir. New infrastructure proposed comprises only the

strengthening of the pipeline to Thabdna SR.

Walkraal Supply Block covers most of the northern hatf of Kwandebele and comprises
the arca south of the Kameel and Elands rivers as far as the boundary with the
Bronkhorsispriit Supply Area, As the systenis continuous with the Bronkhorstspruit
system, this boundary is not fixed and considerable latitude is” available in the
Tweefontein area a$ to whethér commniunitics are supplied from Weltevreden or
Bronkhorstspruil. . »

From Wellevreden WTW a 10km long 700 mm diaineter rising main delivers into -
Walkraal Regional Break Pressure Tank and Reservoir (24M1).- Both the main and the
tank are adequate to accommiodate the projected 2015 demands. From Walkraal, a
further 10 km 600 mm diameter rising main supplies Moleti Regional Reservoir which
is the main regional reservoir for the distribution system in this Block.  Walkraal also
supplies Siyabuswa SR (12 Ml) and in addition a new gravity main and local reservoir
are proposed to serve Kameelrivier D. S :

From Moleti Regional Reservoir, four secondary mains supply further regional and local
service reservoirs. A 350 mm diameter main supplies most of Moutse 3, forking to

~ supply Matatla and Nganeng in the north-cast of the district and villages towards

Thabakhubedu in the south. From the northern branch fiirther new branch pipelines and

 service' reservoirs are proposed to’ serve comimunities ‘at Mthenti, Kuilsrivier and
© Mpeéleng. 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 mm maif o thie south-east supplies Elandsdoom Regional Reservoir from which
a new supply toa reservoir at Uitspanning and a new ¢xtension and reservolr o serve
Elandsdoom B ar¢ proposed. ‘A further thiee reservoirs and associated pipework to serve

Elandsdoom C, Denniton S/H and Kalofaiic are also included in the proposals,
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Two further mains s from Moleti Regional Reservoir supply the aréa {0 the north west in
a loop which mcludes Kllpp!aatdnﬁ Reg:onal Reservoir. Most of the infrastructure is
existing but new additional service reservoirs are proposéd for - 'Vlarothobolong, :

- Wolwekraal A, and Twolne (under grawty via a new pipe from Makoh) Additional
storage is also reqmred to supp!ement the exlshng reservoir at Mabhoko.

From Moletl the p"rmcaple' nor(h south tru'nk ‘main continues as a 600 nun diameter
pumped system as far as Kwaggafontein Regzon'al Reservoir from which it continues at
“the same dtrccnon under. gravity towards Tueetontem From Kwaggafontein Reglona!
‘Reservoir, a 200 mm main runs back in the opposite direction for about 5 km to Mathys
-~ Lyn from where it tumns to the south-west and supplied Boekenhouthoek Regional
= Reservoar New pipelines and reservoirs to supply Matshipe A and Die Bron fiom this
reglonal reservoir are proposed. Most areas of Kwaggafontem are already sérved but it
is proposed that a new branch pipeline and service reservoir (1:36 Ml) be provided to
serve Kwaggafontem D.

Table 5 9 below presents a summary of addltlonal bulk mf‘raslmcture which will be required for
the Weltévreden Stpply Area to meet the projected 2015 priniary water démand.

Table 5-9 Summary of Additional Bulk Infrastructure Required for Weltevreden S/A

B'u"lklnl’rastr.ucture - Location Diameter {(mm) Unit . Quantity
'W.;ter.T!catmenl Works L \’_Veltg.v.reden _ ' Mid . 9 |
Clear Waler PS - “ | Weltevreden . . Kid '9.3:45.
| Spitspunt B IR B F YT
Rc§cr\'0ils A : Spitspunt .: ' . MI ‘ B EX
| _ ' GaRamatshara | . - . |m - |a4s
Pipine | 10020 km | is62 -
| | 25010400 [xm | 219
45010 600 ke 275 -
65010800 | km Nif N

5.5.2  Bronkhorstspruit Supply Area

The Bronkhorstspruit Supply Area includes Cullinan and Bronkhorstspruit Districts and the

southern part of Kwandebele to the south side of Kwaggafontein, The Area has been subdivided -

into two Supply Blocks, i.e. Bronkhorstspruit and Cullinan. The Kwandebete area is fed from

~ Weltevreden WTW in the north and Bronkhorstspruit WTW in the south and ihe 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 comprlses Bronkhorsls;)rmt and part of Kwandebele
as described above and is supplied froin BronkhorstSpnut WTW. The treatmerit works
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is owned and operated by Bronkhorstspruit TLC and treats water abstracted from the
‘Wilgs River which in turn is regulated by Bronkhorstspruit Dam. Under the ongoing
Kwandebele Augmeritation 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 pipeline from the dam to the treatment works, The
treatiient works performs a local function but also supplics bulk water to the Ikandustria
industrial area and Kwandebele. The augnientation project also provides for thé
steengthening” of bulk ‘potable supply mains in the’ southern Kwandebele area by
additional nain laying.

New infrastructure proposed for Bronkhorstspruil Supply Block comprises two additional
service reservoirs at Ekanduistria, 11 ki of main from Tweefontein Regional Reservoit
to supply a new reservoir to serve Klipfontein and Kameclpoort, and new service
reservoirs to sipply Tweefontein M (1.0 M) and Enkeldoringoog A (1.5 Ml).

(2)  The Cullinan Supply Block comprises mostly rural farming areas with a low population
deisity which rely on groundwater. The only significant water supply scheme is at
Cullitian where Magalies Water operates the treatment works which has recently been
uprated to 14.4 MId. Raw water from the Premier Mine Dam on the Wilge River is
pumped to a raw water storage reservoir at the treatinent works. Treated water from the
works is pumped into Cullinan Regional Reservoirs located nearby, from where a gravity
line feeds to Refilwe SR and a pumping main supplies Zonderwater Regional Reservoirs
and Rayton SR.. From Zonderwater a gravily pipeline supplies two further service
reservoirs. No significant new infrastructure ‘is required within the Block and the
treatment capacity s adequate to mieet the projected demand in the target year. A'slight

 shortfall in the capacity of Cullinan Regional Reservoir and pipelines 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. ' ' o

~* Table 5-10 below presents a summary of additional bulk infraslt__mcluré;Which will be récil_liréd '
for the Bronkhorstspruit Supply Arca to meet the projected 2015 primiary water demand. e
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Table 5-10 Summary of Additional Bulk Infrastructiire Required for Bronkhorstspruit S/A

Bulk Infrastructure ' Location Diameter (mm) | Unit Quantily

Water Treatment Works : Bronkhorstspruit : Mid 194
Clear Water PS g ki¢ - | Wit
Reservoirs - Ekandustria M |20
, Cullinan : M- fog

Pipeline | 11010200 tm | 1562

‘ 25010400 | km 209
45010600 km 27.5
. 650 to 800 km - | Nil

5.6 Cost Eéliinates

Dunng the’ mfras{mcture planning, some schemes were identified Wthh were alread) ﬁxcd
planning. The costs for such schemes were inicluded in the estimated costs for the purpose of the
Study and are shown separaely on the drawing entitled “Propc)sed Priniary - Water Supply
Infrastructure Development Plan”. '

For planning and budgetary purposes, it will be necessary to divide the estimated capital costs
between the role players responsible for water supply and sanitation within the Sludy Area. For
this reason, costs were calculated separately for bulk and Third Tier functions usmg the cost
models’ developed under Section 5.1. In respect of Third Tier costs, there is uncertainty -
surroundiing the capacity of some local amhonues t0 impleinent water suPply projects. In
addition, there js an absence of detail as to the exact area 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 detalied dw:s:on of capital
costs into specnﬁc individaal Third Tier orgamzauon :

Bulk infrastructure may bu deﬁncd as the water suppl) facilities upstream of the flowmeter on
the inlet to a service reservoir and comprises pipework, pumping stations, regional reservoirs,
treatment works and raw water pipework. Third Tier or retail costs are associated with the
provision of service reservoirs, and the downstream pipework, water towers, pumps and
rehculatton l‘or instances where a community is supphcd dlreclly from !he reglonal reservonr

Lage e

outlet.

The estimated capnal expendllure that is required in order to‘ensure the water supply service-.
levels predicted for each community or supply unit for the year 2015 is sunimarised on the
Planning Schematics for each individual Supply Block, and on the Cost Sunnnary Sheets for each
Supply Area. The totat cost of the proposals for each Supply Arca and Zone is desciibed in
Chapter 6. Bulk costs were broken down into treatment facilities, pipework, pumping stations
and regional reservoirs while Third Tier costs were service TEServoirs, p;pcwork and reticulation.
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‘The cost of - reticulation was calculdted on the Population and Demand spreadsheets. In these
spreadshects the numiber of properties within each town or viltage was identified from the
population statistics; the development densities were thei calculated front the settlement area and
the number of properties; finally the reticulation cost pet stand or plot was identified by applying
(he standard cost curves developed for this purpose as described in Section 5.1. Total reticulation
costs for a specific seltleiment were arrived at by multiplying the number of properties for each
desigi year by the unit reticulation cost applicable to the calculated settiement density.

An allowance was added to the Silﬁ;tbtza;lé for bothi bulk and retail costs for e'ngineejring (15 %),
VAT (14 %) and contingericies (20 %). The allowance for engineeririg is estimated on the basis
of consuliancy seivices for feasibility study, detailed design and construction supervision.

57 Recommendations on Sanitation Options
5.7.1 [Introduction

The terms of refer’cn;e for the JICA Study require a $tudy on sanitation with a view to'éxplorilmg
sanitation opttons for the different levels of service of water supply adopted in the Study.

With regard to the'provis_ion of sanitation in the Study Area, the following were the major
findings from the Sitvational Analysis: o

(1) Approximately 75 % of the total population in the Study Area use a toilet which falls
~ below the RDP level of a VIP toilet. They comprise about 94 % of the population in non-

urban areas and 44 % of the population in urban areas. - :
(2)  The percentage of households which are cminécle__d to mains sewerage 1s 56 % in urban
~areas and 22 % for the entire Study Area. “There is virtually no mains sewerage in non- .
urban areas but about 6 % of households (4% of the total households in the Study Area)
‘use septic tanks. With:regard to the riethod of domestic wastewater  trealment,
‘approximately 72 % of households in the Study Area discharge domestic wastewater
(toilet wastewater and other domestic wastewater) into the ground without {reatment.
5.7.2 Reécommended Sanitation Options
A flow chart for the improvement of sanitation is shown in Figure 5-1.
Irprovement of sanitation has two major components as folldws_: _
(1) - -improvement of {hé toilet itself; and
) im.proveméﬁ't' of the method for doniestic wastewater treatment.
With regard to the first component, it is an urgent priority that improvement to at teast the leve!
of RDP should be impleménted as soon as praclicable over the éntire Study Area, as it is part of
the stiort-term sanitation policy of the Govérnment, It is estimated that the total capital costio

achieve this objective will be approximalely 350 million Rand.
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As for the second component; a careful ’appréaéh both to the selection of treatment method and
o the pnormsatxon of communities for nnplementahon is required, which must take the
following into account :

(1 - prdximily of the comnmunily to both existing and planned mains sewerage;

(2} level of water supply in the commiunity in terms of per-capita water consumption rate and
service level ( house connection, yard tap or communal fap); '

3) affordab;hly of households i ini the community;
(4)  institutional capacity of the 'co'mmu'nity; and
(5) topographic and environmental considerations.

The flow chart shown in Figure 5-1 has been prepared in accordance with the per-capita water
consumption rates of 120 led for a house connection, 70 led for a yard connection and 30 lcd for
a communal tap, which were adopted in the projection of domestic water demand for tural areas.
It provides for both on-site and off-site treatment: opiions of domestic wastewater which are
suitable for this range of watcr consumption rates. Technical features of these options are as
follows :

Option 1 : Only to:let wastewater will be treated using an on-site seplic tank. Other -
domestic wastewater will be discharged directly into lhe 'ibsorpuon pll provided at lhe
efMuent of the tank, :

~ Option 2 : Both toilet wastewater and other domeslac wastewater \wll be lreated usmg ai
onssite sepuc tank. -

: Option 3: Bol'h'toilet wastewater and other domestic wastewater will be treated using an
“off-site STED (Septic TankK Lfﬂucm Dmmage) system with an mlerceptor lank at each
: household -

Itis reconnncnded that urban arcas be provided with mains sewerage.

5.8  Environmental lm‘pact

The Departinent of Water Affairs and Fores(ry (DWAI‘) follow sa procedure of Integrated
Environmental Management (IEM) for all proposed developments. This [EM procédure consists
of certain successive levels of impact studies of which the Relevant Environmental Impact
Prognosls (ROIP | : the Afrikaans acronym), which relatesto a scopmg and screenmg process, .
is the first. As part of this Study therefore, 2 ROIP 1 was prepared, & COpY ¢ of which is included
in Part G of the Data-Book; and it is proposed thal Phase 2 of the Study will include the
© preparation of a ROIP 2 which w:ll involve a site nwesugatlon and mput from approprlate
specialists if necessary.
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An Ecological Task Group is being formied comprising Provincial representatives responsible for
environmental management and other interésted parties which will address ecological concemns
arising from the Study, identify and incorporate independent specialists and authorities, provide
guidance in compliance with the 1EM procedures asd will ensure that eivironmental
considerations receive the necessary attention in the decision making process during the Study
and allerwards. ' '

_ Incvitably, development leads to niodifications in the environment and negative cnvironmental

inipacts which often result fiom inappropriate management of development activities because
of a lack of appreciation of the potential problems. - All components of the environnient that
might bé involved were identified so that appropriate ameliorative actions ¢an be integrated with
' the project as a whole to obtain the best possible résults.

Accent was placed on the impact of the proposed pipelines and other related surface structures

as these were seen as the cléments causing greatest concern. The construction of pipelines,

reservoirs and teeatiment works could have an impact on thie socig-cconomic aspects, i.¢ land use,

setllement, infrastructure and '_poplltaﬁioh,'fiijd the ecological aspects, i.e. the vegetation, fauna,

habitat, chaniges in flow regime and changes in'water quality. Relevant data was extracted from
" the situational analysis reports to provide baseling information. '

The aspects addressed in the ROIP 1 report are:
. the effect of abstfaction from dams and the rivers downstream of the dams.

“+. ' the impact of the construction of pipelines, pump stations, reservoirs and water towers.
The main aclivities to be expected during the construction of the proposed developients
“are the following: - S - ‘ L -

- Pre-construction: Surveying, clearing of vegetation and construction of access
" routes. B ' S

- During Construction: Typical activities will be clearing of vegetation, stripping’
and stockpiling topsoil, excavations, disposal of eéxcess material, transport of
pipes, drilling, blasting additions or alterations lo existing infrastructure and the -
importation of foreign wortkers.

- Post-construction and Opérational Phase: Reha"bi?_liialibnrof disturbed areas, -
" implementation and maintenance of the pipelines, reservoirs; water towers and
punip stations. - : : ' '
The ROIP 1 concluded that!
1y Thé‘_’conS(hiéliOn’bf pipélines and _h;_alat__éd_:infraslrttélu,r'e will hot cause substantial
' -~ disturbance. The énvironméntal consequences associated with these impacts are not
‘considered to be significant if managed durlng and after construction as stipulated in the

_enviroimental management plan.

'5-28



)

“The nnpacts of abstraction fror dams oi the dam itself and downslream of the dams are

riot cohsidered to be s:gmﬂcanl but with alarge degree of uncertainty. By deternitning

" the in-stream flow requirements of (he river, compensation water could then be released.

This will influence the yield of the dam and need to bé further investigated.

The ROIP 1 report_reco_mmended that the following be determined 'durmg Phase 2 for
establishing the feasibility of the scheme:

(1)

@

* Social impacts
‘Underiake 4 socio-¢cononiié investigation to ascertain the following:

(@) The social and economic impacts associated with construction disturbances on the

farming activities along the pip’éline’ routes: -

(b) This mveshgauon should mclude mee{mgs with the local ‘¢cémmunities to
detetmine: :
- i) - the interested and affected pames
ii) the preferences of the conimunities to any optlons or alternative
developments,

Ecological impacts

Confirm the statement lhat the downstream impacts assocnated with the proposcd scheme
will be minimal in vnew of the existing degraded river streiches. .

‘ In\fesllgate the need for a sludy of the status quo of the cmslmg nver strctches to be

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

. ﬂo‘w regime and aquatic biota;
- riparian vegetation,

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

. Compile an Environmental Management Plan for the construction phasc and draw
up appropriate rchabilitation guidelines to mitigate the disturbance and aesthetic
.1mpacts caused by the construction of the pipeline and associated mfmslmclure

. Alert the comractor and laboun.rs to the ecologmal and socnal impacts assccaa!ed
with constriiction activities. :

x Landscaping specification for the river and canal crossings.

e . An 1rchaeolog|cal ancl historical sites reconnaissance: surve)' of the proposed
pipeline roules is reconm\ended

. Genérai'réhabilitation mieasures.
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Identify birds and their nesting sites where appropriate.
Fish survey where appropriate.
Ideitification of exotic aquatics.

Define suitable operating rulc for dams taking into account the recreational and
tourism aclivities as w ell as dmmstream ecological requirements.

Determme the fni-stream flow requirement of the rivers downstream of dams'in
order to detenmne {he amount of water to be released as compensatioi water.

Liaise with all interested and affected parties.
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Figure 5-1: Flow Chart for Improvement of Sanifation
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CI{APTER':'; OUTPUTS FROM INFRASTRUCTURE PLANNING PROCESS
6.1 Costs

The costs described in Section 5.6 are summarised in Tables 6-1, 6-2 and 6-3 for each Supply

-Area and Zone. Within the two tiers of organizations responsible for water supply, there is a
further sub-division of costs that miust be made for budgetary purposes. Under the RDP, Central
Governmernt will subsidise the capital cost of providing both bulk and rétail levet infrastructure
for the portion up te the basic RDP level of service.

For bulk capital cost the apportionment was made pro-rata to the 2015 primary water demand for

 the RDP leve! of service; and to the predicted levels of service within the Supply Area under

consideration. For retail level capital costs, the apportionment was achieved by establishing from-
the Population and Deinand spreadsheets, those costs that are associated with reticulating all

toiwns and villages within a specific Supply Area to the RDP level of service. The balance of the

retail ¢apital costs within the Supply Aréa were apportionied to the above RDP fevel of service

portion. : S :

Apportioned costs have also been identified separately for an Accelerated Investment Programme
~{priority projécts), and for a Continuous Investment Programme (other upgrading and expansion
projects) which are described in Section 6.2." These apportioned costs are shown in Table 6-4.

6.2 Pn‘og’raminé and l)'is'.burs'ement' Schedule
6.2.1  Short and Medium Term Development Plan .

Due to the very large total cost estimated to provide infrastructure to meet the water demands in -
the iarget year, it is necessary to prioritise the work for implementation. Based on the principle
" in the White Paper of some for all rather than all for some, those areas which are totally unserved
by surface water schemes at present and in most cases rely on inadequate groundwater supplies
-were selected for priority implementation.” Such communitics are mostly located in the northern
parts of the Study Area and three priorily regional water supply schemes have been identified.
These are Northern Mankwe, the Klipvoor area in northern Moretele 1-and Odi 1 districts, and
the entire Moretele 2 District. It is proposed that a Feasibility Study be conducted for these three
aréas during 1997 to lead on to possible detailed design, securing of finance, constniction and
implementation by 2002. -

622" Long Term Development Plan

~The balance of the capital works proposed comprises of some schemes to scrve individual
. communities which are in a similar situalion to those selected for the priorily projects, and other

- upgrading work to strengthen existing infrastiucture to meet the projected demand. While the
fornier should also be considered for implementation in the near future, the latter type of project
““cannof practically be prioritised as implementation will be subject to the actual priorities of local
‘and regional development and to political pressures.” It has therefore been assumed that these
~Upgrading and extension projects will constitute a Contintious Investment Programme which wili
be established by each of the role players. The period over which these projecis shall be exccuted
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stiould be considered on a case by case basis by the management of the role player coneemed and
will be dependent on the availability of finance, management capacity, other infrastructural
priorities (such as elecirlcny, housing etc), and other factors. This category also inctudes existing
fixed planniig which was included in the overall cost estimation for the provision of water
infrastructure in the Study Aréa. The sources of funding and the l:mmg for implementation of
such schemes may or may not have been determined already by the particular fimplementing
agency.

6.2.3  Outline Summary of the Infrastructural Development

The infrastructure deve}Opment proposed is almost exclusnvely based on the use of surface water
to meet primary water déniand dué to considerations of quality and availability. It is assurited
that conjunctive groundwater use in Thabazimbi will contimie and that the dolomitic aguifer will
be uséd to supplément the surface water source in Koster towards the end of the planning

- hotizon. : Table 6-5 shows the principal water treatniént works in each Supply Area, the existing
capacity, and that required to meet the projected demands in 2015. 1t ¢an be conclided that very
significant expansion will take place at Vaalkop -WTW, Brits WTW and Temba / Kudube
WTW's. Both Kudube and Temba treatment works supply the southetn part of Moretele 1
District and future planning could transfer part of this load between the works to suit- water
quality and space constraints. It is proposed to construct a new water treatment plant at Klipvoor

Dam to serve the priority project in Central Zone. Concerning the imported water into the Rand
Water and Branardsviei Supply Areas, it has been assumed that this will increase up to the limit

‘of the capatity of the existing infrastructure. When this is reached options are available for -
relieving the demand in Soshanguve from Kudube (the preferred option proposed), relieving the

‘Ga-Rankuwa demand from Brits or strengthening the existing supply.” The latter option is
undesirable when water is available locally. Three local options were evaluated for both the
Klipvoor and Moretele 2 areas to determiné the most preferablc water source in each case,

6.3 Management lmphcauons of Technical Soluhons

The two™ mgmﬁcant outpuls from the mfraslruelure planmng progress which : mﬂucnce
management of the water sector in the Study Area comprise estimated capital and O&M costs
-for the proposed works, and the zoning identified for the infrastructural planning which should
~inform the proposals for future business units of MW, Costs are addressed in the previous
- sections and developed further in the Capital Investment Plan and the future striicture of MW is
discussed in Supporting Report F and Chapter 8 of the Main Report.

The approach used for defining Supply Zones, Areas and Blocks is deseribed in Section 2. These
divisions not only lend themselves to current planning but are also appropriate to form the basis
for the future managemcnt structure of MW and for future planning which necds to be done in
a strategic context. The following considerations weigh in favour of following the zoning for the

. purpose of business units.

(1) Asdescribed elsewhere, \valer resources management is best doneon’a catchment baSIS
' aitd water boards should play a ma_10r role in this as issues of water quality wilt be of

major interest to them.  As described in Secuon 2the separate Zonies were based on the

water sources used at présent and the oplinium water résotree to be viséd to supply the



currently tnserved areas.” It makes sensé that water board management operales on a
zonal baisis and thus deals with the water résources system and infrastructure facilities
within their Business Unit from a zone-wide perspective.

| (2)  The Zones match well with the areas of juriédiction of local government.

' (3)  The cxisting east and west business units of MW fall within the Westemn and Central
' - Zones used for plannirig with the exception of Cullinaii WTW which is supplied from the

Wilge River in the Olifants River Basin. The inclusion of Cullinan WTW within the
" Bronkhorstspruit / Weltévreden system i the Eastern Zonie is therefore proposed.

From the technical proposals, the main centres of growth in water demand can be seen to be in.
the Brits, Valkop and Kudube / Temba aréas. The statégic importance of the centres will
_increase. The increasing demands can be met due to the projceted rising return flows in the
- Crocodile River system although the resulting adverse effect on water quality will require
“attention. ' ' : -

- Also becuase :o'f_ the proposed pfio’rity projects within the ESA, the role of Magaliésf Water in.
‘providing support to Third Tier instilutions will be expanded.
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Table 6-1 : Sminmary of Costs from Infrastritcture Planning - Western Zone

1996/11/22

VAALKOP | VAALKOP | BARNARD. | KOSTER ZONE
Y . NORTH SOUTH SVLEI __TOTAL
Bulk Sippty Costs
Direct Costs _ E _ . .
WTW 41,666 21,667 0 423 63,756
Regiorial 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 Tofal 232,429 163,192 6,071 1,518 403,210
‘Indirect Costs - :
Engineering 34,864 - 24,479 911 228 60,482
VAT 37,421 26,274 977 244 64,916
Cotitingency 60,943 42,789 1,592 1308 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
Third Tier Costs
Direet Costs _ _ : . }
'SR 9,206 3,956 2,828 1,036 17,026
- Reticulation 84,350 192,423 24,440 3,120 204,333
Pipework - 6,302 849 -0 0 7,151
Sub Totat 99,858 97,228 27,268 4,156 228,519
Indirect Costs | R ' o
Engincering 14,979 14,584 4,090| 623 34,276
VAT ' 16,077 15,654 4,390 669 36,790
- Contingency 26,183| 25,493] 7,150 1,090 . 59,916
Sub Total’ 57,239 55,731 15,630 2,382 130,982
Retail Total 157,097 152,959 42,898| - 6,538 359,492
TOTAL 522,754] 409,693 52,448 8,926| 993,822
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" Fable 62 : Summary of Costs from Infrastructure Planaing - Central Zone

'BRITS

T 199611122

KLIPVOOR TEMBA RAND 7ZONE
N , ' TOTAL -
Bulk Supply Costs
Direct Costs o _ _
WTW 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 Nt 3549 4,792
Pipelines 22,189 24,415 7,343 27,811 81,758
Sub Total 41,613| 33,960 73,578 75,700 224,851
Indirect Costs : :
Enginecring 6,242 5,094 11,037 11,355 © 33,728
VAT 6,700 5,468 11,846 12,188 36,202
Conlingency 10,911} 8,904 19,292 19,849 58,956
Sub Total 23,853 19,466 42,175 43,392 128,886
Buik Total 65,466 53,426 115,753 119,092 353,737
Third Tier Cos{s
Direet Costs o _
SR 4,980 3,180 39243 - 49,500 96,903
Reticulation -34,109] - 19,475 37,353 174,920 265,857
Pipework Y 0 0 . 0 0
" Sub Total 39,089 22,655 - 76,596 224,420 . 362,760
Indirect Costs f _ R -
Engineering . 5,863 3,398 11,489 = 33,663 54,413
VAT 6,293| - 3,647| 12,332 36,132 58,404
Contingency 10,249 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 126,960 89,066 236,253 472,150 - 924,429
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Table 6-3 : Summary of Cosis from Infrastriiciure Planning - Eastern Zone

“WELTER- [BRONKHORST|  ZONE
| | VREDEN SPRUIT TOTAL
Bulk Supply Costs '

Divect Costs | i -
WTW S 2,984 6,471| 9,455
Regional SR 3,158 10,773 13,931

' PS - 2,584 0 2,584
Pipelines - | 65,929 12,456 68,385

- SubTotal | 74,655 19,700 94,355

Indirect Costs _ _

" Engineering 11,198 2,955 14,153
VAT 12,019 3,172 15,191
Conlingency 19,574  5,165| 24,739
-Sub Total 42,791 11,292 54,083

Buik Total 117,446 30,992 148,438

Third Tier Costs

Direct Costs . o

SR o 14,703 - 2,967 17,670
Reticulation | 214,101] . 77,495 291,596| -
Sub Total | 228,804 80,462 309,266

Indirect Costs | - L : _
Engineering 34,321 12,069 46,390
VAT 1 36,837 12,954 49,792
Contingency| 59,992 21,097 81,690
Sub Total | - 131,150 46,121 177,271

“Retail Total [ 359,954] 126,583 486,537
TOTAL —_417400] . 157,575]  634,975]
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Table 6-5 : Proposed Expansion of Water Treatment Works in the Study Area

Zone Supply Area Water Treatment Works Existing Proposed
Capacity* Capaciy®*
Mya) . (MU7d)
Westein Vaalkop Noith Vaalkop 120 295
Vaatkop South | Bospoort : 134 134
Bamardsviei | (Rand Waicr Importation) | (140) (40)
Koster Xoster - ' 1.3 24408 (Boreholcs)
Swartnigaens 10 jus .
Central | Biits Brits 60 85
Hartbeespoen 16. o] 22
Klipioor Kiipvoor - | 397 16.4%¢
Rand Water (Rand Water Importation) | {300), _ {300)
Temba Temba 18 |99
Kudube 20 108
_ Wallmannsthal 2 14
Eastern Weltevreden = | Welteveeden _ _ & 60 B X5
Bronkhorstspruit | Bronkhorstspruit 41 161
Cullinan 14 14
Note: ¢ Capacities are quoted as summer peak demand ‘

A Figures for hl|p\ oor WTW are based oo continuous operanon ot 5 day / & hours per day operation
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PLANNING SCHEMATICS

TABLE OF CONTENTS

SUPPLY ZONE/SUPPLY AREA _ PAGENO.
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RAND WATER SUPPLY AREA.ccicccmimiiarives C-13
TEMBA SUPPLY AREAuccinnsommsomsconsasisn C-18

'EASTERN ZONE

WELTEVREDEN SUPPLY AREA..ccmimnns Bl
BRONKHORSTSPRUIT SUPPLY AREA.......... E-30



VAALKOP NORTII SUPPLY AREA
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SAULSPOORT SUPPLY BL()CK.-.... ............ ................ R\ A,
MOGWASE SUPPLY BLOCK..ccoccusccosrresens cormesermrsnmassasmrssssasenss W12
ROMOKOKSTAD SUPPLY BLOCK.cisviomensorsmissmaessassssassssnes W14

NEW INFRASTRUCTURE |

' THABAZIMBI & MOKGAL\VANENG SUPPLY BLOCK..... W-15

SEFIKILE SUPPLY BLOCK.... S RRREIA L 5 | B
" SAULSPOORT SUPPLY BLOCK. sevesivoss W18
MOGWASE SUPPLY BLOCK.....ccieeee R— censrmsarassrmeisarisssies W23
' ROMOKOKSTAD SUPPLY BLOCK.uursorssssmmerssesrsimsssisiscesss W-25

W-1



Rev. 31/10/96

e

“COST SUMMARY FOR INFRASTRUCTURE ] ]

JNAP..‘IE OF SUPPLY AREA !

VAALKOP MORTH SUPPLY AREA

MCLUDING SUPPLY BLOCKS -

i, Thabanmbl and Mokg_a?waneng Sup_gy Blocks

2. Sefikile Supply Block

3. Saulspoort Supply Block

4. Mogwase Supply Block

5. Ramokokslad Supply Block

POPULATION SERVED (2015)

259 285

52.646

IAADD in mecm/a (_2015) :

BULK COST : QUANTITY COST (R million)
Viater Purkicaton Works ” W (Addmonal requ;red capacﬂy) —

5. Vaalkop WPW 115 41,666
{Pump t.atzﬁ'ons : Klfd .

: Caphtal Cost S :

1. Vaalkop CWPS - 150375 2.800
(B ; Anfiva] Energy Cost 3 . J
1. Vaalkop CWPS 1.605}

. |

Resenvolrs {Regionai) Mt i

1. La Patie Reservorr . 40 3.820]

2. Elandsfontein 15 6.540
3. Spitskop 1.5 0.707
IPipetings [Bulky - - km

1. 11009 PVC _ 52.16 5727
2. 1259 PYC 12.72 -1.779
3. 160/ PVC . .8.75 -4.873
4. 200M2 PVC 3850 - - _12.506
5. 250/3 PVC © 2810 11134

315/9 PVC - 515 . 2405

7. 35087 73,10 -~ 30647
I8. 400 ST 36.00 21.359]
9. 450 5T R 12.40 7.960) -
110. 600 ST ~ 24.70 17.834

11. 600 ST . 25,50 22.032|

12. 650 87 - 65.00 5,598

13. 800 ST 1650 22242
Sub r@:';t Butk Construction Cost 232.4’2.9
énﬁlbuﬂng. Fees {16 %) '34.861
VAT {14 %) 37421
Project Contingency {20%) 60:943
TOTAL : Bulk Cost 365657
Bu'k Cost per Capita (Rands) N - R 41&

W2



-

i : - .- . . - ) . Z — _ _—
'SECONDARY COST : QUANTITY COSTY (R million)
Elsenclfs lsem«.:e) ] - MI - -
1. Thabazimbi a’ﬁd Mokgalwaneng Supp#y Bbcﬁs . .0.35 - 0.297
2. Sefikile Supply Block 0.65 0.582
3. Saulspoort Supply Block ] 4.7 2.268
4. Mogwase Supply Block N _16.7 5.521
[8. Ramokekstad Supply Block 0.7 0.558
" water Towesrs - Mi
NIA )
Pumg Statioas ISecondir)j Kid |
A:Caﬁmrédsi ' L 0
NA
.8 : Mnu;! Ené.r'qi.'Co'st I
N/A
pipetines (sec&d’am ki ]
1. 1105 PVC - {2500 1,375
2. 125/ PVC 4.300 0.598
3. 140/ PVC 1.500 0.255]
4. 160/9 PVC 2500 0.535] :
5, 400 ST 4.000 2.312
6. 500ST 1.700 ~d.227
. - - : ¥
IReticuiation _ km
1. Thabazimbi and Mokgalwaneng Supply Biocks (434 2
2. Sefikile Supply Block’ - - 5.975];
3. Saulspoort Supply Block . 58.597
4. Mogwase Supply Block .. 10.801]
5. Ramokokstad Supply Block 4.665]
épb Total :s-uon&ary Construction Cost ~99.668
Englnwiﬁg Feas (16 %) 14‘979
VAT (14 m 16.0?1
%}Eﬂ 'Continge:lscytzo%j o B 26.1 83
TOT-A.L : Secondary Gost : 157.097
Secondzry Cost per Capita {Rands) '. R&06
. ; : : ’ i
t
- :.] _J
GRAND TOTAL COST _ MILLION RANDS, 522,754
R2 016

Grand Totat Cost per Capita {R)
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VAALKOP SOUTH SUPPLY AREFA

TABLE OF CONTENTS

COST SUMMARY FOR INFRASTRUCTURE.......- ............ -_W-H

EXISTING INFRASTRUCTURE
' BETHANIE SUPPLY BLOCK. ............ esmsisesnsssrssssnsissssnnsnss | W29

VAALKOP SOUTHERN SUPPLY BLOCK.uoseniversorsssonirssres \Y-jﬂ
BOSPOORT SUPPLY BLOC_KHUHNlnuNcuun-un-v--,ir-'.uuc'nlcn.u-nnloc ‘V"'31 .

NEW INFRASTRUCTURE

~ BETHANIE SUPPLY BLOCK.coon SRR | 2 ¥
. . VAA]JKOP SOUTllFRN SUPPLY BllOCKﬂuun-u‘-unul-uuun. ‘v*33

' NOTE: NONEW CAPITAL WORKS HAVE BEEN PROPOSED FOR
BOSPOORT SUPPLY BLOCK.
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Revision 1 (30/50/96)

COST SUMMARY FOR INFRASTRUCTURE
!NAM'E' OF SUPPLY AREA : VAALKOP SOUTH SUPPLY AREA ]
NELUBING SUPPLY BLOCKS - T Beihanie Supply Block _ -
2. Vaalkop Southern and Bospoort Supply Blocks

S OPULATION SERVED (2015) 605,247 ]
AA_DD in memva (20156) ¢ 26.72
IBULK COST : . QUANTITY COST (R million)
Water Furification Works KU;d (SDD) . .

{. Vazlkop Wﬁw , 60.000 " 21.667
-éump Shm‘ms Klfd (SDQ)

A's Capital Gost - S
1. Vaalkep CWPS 100,000 - 7.500
2. Towihlands Booster PS 45,000 1.935
'8 : o!.nn’u;i Eratgy l:—ost (I.‘{ol Inci'd with Tataf) E .

1. Vaatkop CWPS - 4.103
2. Townlands Boosler PS . .0, 5_90
E:imvolrs (Ragional} Ml ‘

- ¥1. Bospoort Resew&ir 2 x 35 = 70 Mi 15.920

[Fpetines (8utk) | km |
1. 11009 PVC 5 0445

. 2. 1809 PVC 0.5 0.087
3. . 250/9 PVC 9 - 3.456
4. MSHPYC 14 . B.108
5. 450 ST - 10 - 6.420)
E. 700 8T © 7.2 72140
.. 800ST 2.3 - 3,100
8. 950ST 1.9 - 3.137
9, . 1000 ST 45.73 | _ _.. 19.936
10. 1050 ST - 1.95 . 3.559
11. 1100 ST 0.37 07101
SubTo'Ialc‘oqstrucﬂcEn Cost B . 163.i9;3
Eﬁgi.nierln'g Fass li'!;'f.) 24.479
VAT (14%) 2.6.274

' Pro]tclboritlngen;cy(‘io%:] ' B . 42.789
TOTAL: Bl Gont - T 356.735
;;lk'cl:osl par Caplta (Rand.si R841

W-27 costsumt.wkd



Revlsion 1 (30/10/96)

SECONDARY COST QUANTITY —GOST (R million) _
Rnurv.ol'rs {Sérvica} _ e : Mi
1. Modikows R'e.ser_voir : . 2#0.6 = .1..2 . 0.699
2. Bethanie Reservoir _ 2x09=138 ) 0.955
3. Thiabane Uppér Reservoir 5 1.784
4. Mabitse Reservoir ' 1 0.518
* Farater vowees ‘. ' MI
NiA -. TN . NIL ]
Pump sﬁﬁons (Secondary) ‘ . ) K.Vd
A ¢api;zi Cost . : ) :
B N/A ' NIL . NIL
8 : Annual Endtgy Cost ium inerd with :m'.u . _ ‘ .
NA_ ' A : - NiL . “NIL
{Pipatines {Secondary} ‘ . km
i 1s0m PVC — 62 ' ' 0.849
Reticutatién . km
1. Botharie Supply Block 5 . ' - 12347
2 Vaalkop Southern and Bospoort Supply Blocks : L 80.076
Sub Total Seasbruction Cost 97.228
Engrnuri.ng Fess 1.15 %) B 4-‘..5.84 .
VAT (14 %) . 15654 _
gat’ rofect Gontngency (20%) 25.4é3
YOTAL: Secondary Gost ‘ 1._52-_.965
;tcondary Cost par Cepita (Rands) ) . | ) N B R501
 [GRAND TOTAL COST - | T 409.6%
- [Grand Total Cost per Capita {R) ' _ R1,342

W28
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BARNARDSVLEI SUPPLY AREA

TABLE OF CONTENTS

COST SUMMARY FOR INFRASTRUCTURE......uvn W-35

EXISTING INFRASTRUCTURE
 BARNARDSVLEI WESTERN SUPPLY BLOCK..oonrsmnrrs W-37

BARNARDSVLEE EASTERN SUPPLY BLOCK..ussiisoicss  W-38

NEW INFRASTRUCTURE

- BARNARDSVLEI EASTERN SUPPLY BLOCK cvevrvvsernees - W-39

NOTE: - NO NEW CAPITAL WORKS HAVE BEEN PROPOSED FOR
BARNARDSVLEI WESTERN SUPPLY BLOCK. |

TW-34 |



Revision 2 (30/10/96)

B ~“COST SUMMARY FOR INFRASTRUCTURE

TIAME OF SUPPLY AREA -

"[BARNARDSVLEISUPPLY AREA

INCLUDING SUPPLY BLOCKS |

1. Barnardsviel Weslern Supply Block

2. Barnardsvlei Eastecn Supply Block

SOPULATION SERVED (2015) 506,632
AADD in meni/a (20156) M2.16
BULK COST : QUANTITY _ COST {R million)
ater Purification Works. Kvd (SDD)
NA %ﬁ NIl NIL
pump Statlons "Ki/d (SDD)
A:céplul Cost .
NA NiL NIL
_ . Annual Er;érgy Cost (Nét incld with Total) . ]
KA NIL - NIL
,Resmolrﬂﬂegioml] M ]
B N/A NIL “NIL
Pipelines [Bulk) - Rm
i, 3008T 13 5.071
:Sub Tolal con;uugzion Cost - 7 6.0?71
'. Engineering Fees (15 m' 7 0.911
VAT {14 %) . . e ‘_ 0.977
Project ﬁom}ngency (2;)%3 1 .592
TOTAL : B'ufk.cdsl | 9.55%
Bulk Cost perc;'pfé_(ﬂands) ‘ R2:3
W-3s

coslsum1.wk4



Revision 2 (30/10/96}

' SECONDARY COST: | 4_0U}\'r§ir'|w CosT (R-mxinonj 7
Reservolts (Service) iV!I | _
1. Majakaneng Reservoir 7 _ | 2310
2. Segwaelane Reservoir B 1 0518
Walsr Towers ‘ Ml..
NA _ : TR TN
bump Statons (Secondary) ' Ki/d
' : Capltal Cost . K . - B
| ' NA _ © NIL NIL
B+ Arnual Energy Cost (No:t tnci'd with Tolal) . :
TN : NIL : ~_NIL
Ifhﬁeums(séondam : . o km E 7
Tk TONIL NI
ReCculation - . __km | _
. [i}. Barnardsviei Western Supply B]o;k ~15.789
- 2. Barnardsviei Eastern Supply Block 8.651]
=Sub'rou|conmuc‘:ioncosg 27.2@
Eng!nur.ihg Fees (5 %) . 4.096
VAT (14 %) 4.3:9'0
Preject cénungfﬁ-.'cy{zw.) 7.150
ii-EL:Secanaaryi;o;: -  42..8'98
‘}Sﬁond:ryCos!.éerelp;h.{Rands) '.R'iOES
IGRAND TOTAL COST : B 52.449
Gfld Total Cqsl per Capita (R) | _ ' _ : _ R129

‘W-36
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- COST SUMMARY FOR INFRASTRUCTURE _ ]
WWFSUFPLY AREA” KOSTER . E
INCLUDING SUPPLY BLOCKS . _ xdérea'mbsmmédéséms -
B L ‘ . ; . : - — ‘
ﬁPOPUL‘A"ITlON SERVED {2015) : 21558 A
AADD in mem/a {(2015) ; 1.173 ;
- — 4
BULK COST: _ QUANT!TYI . COST {R mitlion} &
chrrurmﬁa; Works M:Vd (Addiﬁonai réciuiréd capacity) _'
- 1.266 0473
ey K72
e cost . _ ;
. 1933 0.410:
18 ¢ Aanyai Energy Cost : :
D 0.238
servoirt (Reglontl) M _ |
0 0.c00| -
Pa{.n»umm km . j 1
14055 PvC '_ - T 5.00 o.sasj%
4% Toal B Gonstuction Cost L 3518 j
Eagintering m; {18 %) i S 0.228 g
AT it xnr : — 0.2?44 ;
' gro;mconéaganmzw 0.358
" froraL:sumcost i 2.388
) =Bunastp¢;'c.pm¢x.ads} . ;___ s R1.11
EEQNDARY__COST: . : CQUANTITY COST (R million) . '
. Prassrvors tranvieny M :
) 1.636[
Watst Tonsrs M
NIA
-nﬁ. Shatons gsa_coaeu.ﬁ . ka
'A:caﬂ;ﬂ(:‘;osi .
WA |
B : Ans it Ersrgy Cost '
N/A
EPipaTaNs (S420kany) km j |
A i
lﬁtﬁlb&h " B :

W4



_ 3120
| %Y ‘I'c&lSuol;hry Const;wﬂiolcon } 4.1'5‘734
Enginsering Fras li-l o) . '0.6é3
VAT (64 - 70.6.69
Projast Contingency {20X) _ ‘1.690
TOTAL : Sacondury Bort - 6.538
Sscondary c;st ior Capita {.nrau';} R303
SRAND TOTAL COST MILLION RANDS. %3?2

Grand Tolal Cos| per Capita (R)

W42
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BRITS SUPPLY AREA
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ARY FOR INFRASTRUCTURE _

— ~ COST SUMM o
NAME CF SUPPLY AREA”™ BRITS L . : 1.
INCLUDING SUPPLY BLOCKS : 1 Bats - T

' 2. Harlebeaspoort
SOPULATION SERVED (2015) - 536 609 T i
AADD in mem/a (2015) ¢ 05931 -
BULK COST ; QUANTITY COST (R million)
Water Puiiication Works Mird (Additional required capacity) 3
Brits 25 12.500
Harlebeespoort 11.6 '3.812
'pump Stations Kird
| 1 Capital Cost i
1. Brits CWPS 0.312 E
.. \nawal Entrgy Cost ————--————~———:————-—
1. Brits CWPS 1.764
Reservolss (Reglonal) Mi
|
10 2.800!
Pipelines (Butk} km S
L . . i
1. 200/ PVC 17.40 . 52711
2. 200ST - 6.00 ° 2.004)
3. 30087 7780 T 3843
4. 400ST 19.50 B 13.271]
. B
'Sub Totad Btk Constriction Cost 41.613
Engineering Feis (15 %) V 6242
g (1% . 6.700
P:oled@nﬁndency(ﬂ‘ﬁ) . 1.0.911
TOTAL : Bulk Cost L 65.&6_
'Buik Cost per Capha (Rands) o RZY_BJS
SECONDARY COST: T QUANTITY 'COST (R million) |
[Reservolrs {Sendce} Ml
- 4.1 4,980
Water Towu_i M
NA
Ipump Stations (Secontary) Kild | i

o2



_ o - A i

_}_( 1 Capital Cost T !‘
o NIA i i
[~ e -1

8 1 Annusl Ensrgy Cost . T
| NIA ) ~ o
I S

Pipelines {(Secondary) | km

B N/A _ -

R—eﬁculaﬁori kﬂ.'l T
IBrits and Harteboespoorl . _ 34.109
Fsub Total Seco&d:a'ry Constiuction Cost 39.039

Englneering Fees (is %} . 5.8@_3_

AT (14 %) ‘6.293

P:ole& Contingency {20%) . 10.249

'p--ﬂ_:_s«:onc:hryc-qﬂ ' 61.495

Secondary Cost ﬁrﬁph {Rands) ) R260; .

— b

T o | .k

GRAND TOTAL COST MILLIGN RANDS, 126.960]

. {Grand Total Cost per Capita (R) ' R5§36)

S C3
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KLIPVOOR SUPPLY AREA

TABLE OF CONTENTS

' COST SUMMARY FOR INFRASTRUCTURE s -7

NEW INFRASTRUCTURE
KLIPVOOR WEST SUPPLY BLOCK..ocvicimssmmimiiins~ C-9
MORETYELE NORTH & KLIPVOOR EAST SUPPLY BLOCKS
erieennersrenertasterinsesten et raeeERa e sy A RiarERrone ivensrnrhssnsransssseruansinans resasren C-10

" NOTE : THERE ARE CURRENTLY NO SURFACE WATER SUPPLY
INFRASTRUCTURE IN KLIPVOOR SUPPLY AREA. .



Sheet1d

COST SUMMARY FOR INFRASTRUCTURE |

C-7

NAME OF SUPPLY AREA ; KLIPVOOR SUPPLY AREA
NCLUDING SUPPLY BLOGKS ; Mioretels North
. Klipvoor Easl
1K S o ‘ Khipvoor Wesl
A{IPOPULATION SERVED (2015) : 53414
IAADD in mem/a (2015) . 0.24
BULK COST : TQUANTITY[  COST (R million)
Water Pu:ific'atl'cjahrw.ori(s Md (SDD) B
Klipvoor 3.878| R6.938}
IBump Stations Ki/d (SDDJ
A= Capital Cost ] .
i[Kiipvoor West . 731 - R0.226
Klipvoor East 3127 "R0.376
Slaghoom “ 1,471 . R0.186]
Sutelon 889 ‘R0.143
Sub-total " 5,187 R0.931
B: Annual Energy Cost (Not Inci'd with Totai) L
Klipvoor West * R0.0313
AiKlipvoor RO.076}
Slagbsom "R0.023
Sutelong R0.016
Sl_Jb'-totaI RO0.151
JIReservolrs (Regional) M e
. |[Klipvoor West 13 'R0O.705) °
- liSulelong oA R0.518
iBoliantlokwe 0.841 R0.453
Sub-lofal 1.841 ‘R1.676
Pipelines (Bulk) km 3
110 dia 1126 R10.907
125 dia 20.9| R3.059
140dia 128 R2.538
160 dia 31 RE.032
200 dia - 571 . R1.879
Total ' R24.415
= 8ub iot'al Construction bost R33.960;
{Engineering Fees (13%) R5,094
AVAT(AY) R5.463
Project COn!ingency (20%} R8.904
: TOTAL Bulk Cost o R63.426
Bulk Cost per Capita (Rands) R%,000,222




Sheetid

KLIPVOOR SUPPLY AREA R
SECONDARY COST: . QUANTITY COST (R million)|
Reservoirs (Service) T ' ' i
Kiipvoor East, Moretele N 374 ~R5793
Klipvoor West - R0.457
Sub-total R3.180
ater Towers MI .
NiL Wl
_ Pﬁ‘mp Siatlor’fs {Secondary) Kifd
A Capital Cost —
_ : _ NIL NIL
B Annual Encrgy Cost (Nof Inchd wilh Total) _
- : 3 NiL| NIL
P'ipeli‘nes'(secondary) _ | Ign
) I_ael_iculalion ' km S
Klipvoor West - R4:716
- [Moretele _ ~ R4.37¢
- |iktipvaor North R10.379
Sub-total R19.474
Sub fotai Constructioﬁ Cost |§22.654
Engineering Fees {15 %) ' R3.398
VAT (14 %) ’_ 3647
Project Conlingency (20%) R5.940
TOTAL : Secondary Cosi 'R35.639
Secondary Cost per Capita (Rands) - 'R667.227
IGRAND TOTAL COST . R89.065

Grand Total Cost per Capita (R)

"R1.667.449
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RAND WATER SUPPLY AREA

TABLE OF CONTENTS

COST SUMMARY FOR INFRASTRUCTURE..ovcsvrn 14

EXISTING INFRASTRUCTURE

 RAND WATER SUPPLY BLOCK ciusnsesstsieressmmssesssssassissssensises Cc-16

NEW INFRASTRUCTURE

’ RAND \VI\TER SliPPLY BLOC‘K'DI‘IQI‘I‘IIUQI.!l"l‘.l.l‘i.Dlli.lDIIQIlll.lilIOIQIQ C'l?
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Sheel3 (2}

[ COST SUMMARY FOR INFRASTRUCTURE

RAND WATER SUPPLY AREA {Note: import-

“ﬂAME OF SUPPLY AREA:

iINCLUDING SUPPLY BLOCKS -

. |from Temba Supply Area to Soshanguve SR)

Rand Water Supply Area
SOPULATION SERVED (2015) - 3 068,687
AADD in mcmia (2015) ; 79.22 .
BULK COST : QUANTITY| COST (R million)
Water Purification Works Mild (SDD) ' :
Kudube WTW * 41  R13.507
. | 1
[Pump Stations KI/d (SDD) , |l
Kudube * 41,218 R3.549}
A : Capital Cost
Sub-total ~ R17.056]
 |B= Annual Energy Cost_(Not Inci'd wilh Total]
Rand Water Variable cost "R101.060 _
Sub-total ‘R101.060
|[Reservoirs (Regional) Mi
{[Hartbeeshoek 138 "R22.860
 [[Kiaube™ 45 R7.973
 [Sub-total "R30.833
~ [Pipelines (Bulk) km - ,
110 dia 7 R0.623
140 dia 2 "RO.274
200 dia 4 R1.032
300 dia _ 6.5 R2.654
450 dia _ o] " R0.000
6006 dia 27 R23.328
|Total R27.811
- |5ub Total Construction Gost _ R75.700
!E,hgin'ee,rlng Fees (15 %) - R11.355]
VAT (14 %) _' | R12.186)
Project Contingency {20%) R19.849
TOTAL i Buik Cost R119.0924-
Bulk Cost per Capita (Rands) . R57.572

T C-14



_Sheet3 (2]

RAND WATER SUPPLY AREA L :

SECONDARY COST: QUANTITY| COST (R million)

Reservoirs (Se’fvice) : MI
303.747 R49.500

. |[water Téwers M
NIl NIL

] Pump'.'Station's {Secondary) Kid

A Gapital Cost ,
: NIL NIL
B: Annual Energy Cost .' (Nof Incl'd with Total}

- : : NIL NiL

Piﬁeiines (Sec'onzda:ry') kﬁ\

Réticulatibn km .
R174.920
Sb Total Construction Cost R224.420|
 [Engingering Foes (16 %) R33.663
|vAT A lR:_se.'i#z
| Pro]éct Contingency 2%} R53.843
TOTAL ; Secondaw Cost ' R353..0.57 |

Secondary Cost per Capila (Rands} R170.67%
GRAND TOTAL COST R472.149
Grand Total Cost per Capita (R) R228.247

o mdlcales cost which arise in the Temba Supply Area to meet the pro;ecled demand in

the Rand Wate; Supply Area

“C-15
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TEMBA SUPPLY AREA
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REGARDING NEW CAPITAL WORKS IN WALLMANNSTHAL _
SUPPLY BLOCK SO PLANNING SCHEMATICS ARE NOT PROVIDED,

C-18
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COST SUMMARY FOR INFRASTRUCTURE |

NAME OF SUPPLY AREA; TEMBA SUPPLY AREA {Note: Water oxported
~ [to Soshanguve SR from Kudube)

llNCL_U_D_lNG SUPFLV BLOCKS

[[Kudube North
Kudube South

- IWarmbaths/Nylstroom

"HwWallmannsthal _
POPULATION SERVED (2015) - 805,884

{AADD in menva (2015) . - - "56.12

|BULK COST : 1 QUANTITY COST (R million)
Water Puniication Works "~ Mid (8DD) .

- A[Kudube WTW ' - 48.000] - . R16.143
Wallmannsthal . 2115 "R0.668
Temba WTW _ : 81.000 | ‘R25.844
Sub-total : . - R42,785
Pump Stations RV (SOD)

A Cépital Cost

- B : Annual Ene:gy Cost (No‘t'lncl'd with fOtalj
Reservoirs (Regional) ] :
Kudube/Temba - _ 1 "~ 114 R23.450

| —
 [Pipeimes (Bulk) Tk _ ]

- [fFiedia _ ‘ 34| R0.303
250 dia i TAs[ R1.769
450 dia | 1 Tas[ - " R2.247
500 dia . ! : 4 "R3.024

1 T | ' . R734‘]|

545 Total Construction Cost TR 573]

Enginoering Fees (16 %) | | RT1.037
VAT (14 %) ~ : : R14.846
Project Conlingency (20%) . ' R19.292“
TOTAL : BquCosl o - ~ R115.753]
Bulk Cost per Capita (Rands)™ | : ' ' R1_43.63’5JJ
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[rEMBA SUPPLY AREA ]
' ISECONDARY COST: - - QUANTITY COST (R million)'
| _ |
Reservoirs (Sewice) Mli s
Kudube Notih "33.886 ; R9.143I
Kudube South - 118,242 R30.100
Sub-total 142128 R39.243
Water Towers Ml N 1!

NI Rl
Pump Stations (Sccondary) Kid
[A s Gapitai Cost —
NIL " NiL
B 7 Annual Energy Cost (Not incl'd wilh Total) .
- _ NIL NIl
[Fipetines (secondary) k|~ ~
& - t
- |
|[Reticutation km ]
[Kudube North R23.803]|
Kudube South ~ R13.550]
Sub-total R37.353]
Sub Total Gonstruction Cost ~ T R76.596)
Engineering Fees (15 %o} | Ri1 489“
VAT {14 %) “Ri2332
Project Contingency (20%) _ R20,084
TOTAL : Secondary Cost R120.501
Secondary Cost per Capila (Rands) R149.527
GRAND TOTAL CosT R236.254
Grand Total Cost per Capita (R) R293.161|
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Kudube North {Exlating and fixed planning tested agalnst 2915 demand)
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Kudubg South fNote: Scshanpuve partly supplicd from Kudube WTW (Existing and fixed planniog lested agaTnst X419 demand))
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05-Mov-96
. Nyistroom

Year | WY Year

4077 201%

EVNOI1S
2015

Warmbad and Nylstroom (Fixed and existing tested against 2015 demand)

Nylstroom Reservolr
Cap= M.
TWL = . mASL

CBWL=E - 1105 mASL.

Requlrad capacity |Balance

. 317

Tolal gemand on source .
Year . Mid
2015 14571
' . Estimatad cos!
. {_Pump ling (rom Warmbaths
o Cap= 12469 k'S
- Diam= - 350 mm
Lenglh = 28000 m
Requlred capatity |Balanca
- 1850 : ~£600.0
Estimated cost

[Betzbela S : .
Year kid .__Warmbaths Resatvelr
2015 2621 Cap = TOMI

T ; ] O TWL= mASL

fWarmbathe S BWL= 11056 mASL T

[Year ilid jRequired capasity [Batarce ’ ) Pignaais River
2015 es17] . [ 18596 - E iYear . kld

Estimaled cost 2015

333

Pump ling from Temba/Kudubd]
Cap= 20612 kl'd
Diam = 450 mm
length= . 53000 m
Required capacity |[Balance
218565 1244.5
Estimated cost

Temba/Kudube CW Pumplng'sutlon
. kg

Cap=
GL= 1105 mASL ¢
Required capacity [Balance
- 21856.5 .
Estimaled cost

Temba/Kuduba Regional Reservolr
Cap= oM
TWL= mASL
BWL = . 1105 m ASL
Required capacity |Balante
14571 - $4571.0
Estimated cost
TembaKudube WPW
Cap= 0 M3
. L.GL= 1105
requlred Capatity [Balance
2185685 716565
Estimated cost i
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Kudube Norih (Propossd planning le meet 2015 demand)
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