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CHAPTER 2 PROJECT AREA

2.1 Climate and Geophysical Environment

The Moretele 2 Feasibility Study Area is shown in on the Project Location Map. The area
corresponds with the Moretele 2 Magisterial District of Mpumalanga Province and is
essentially rural in nature,

Average annual rainfal} is approximately 510 mm and summer rainfall predominates falling
mainly between Oclober and March. The area drains to the Gotwane, a tribulary of the
Elands River in the Olifants River System, and most of the area lies in the catchment upstream
of Mkombo Dam. Annual average evaporation is over 2,200 mm and is higher in summer
than in winter. Annual monthly temperatures vary from 12 to 25° C.  Prevailing winds are
light to moderate in a northeasterly direction and typical wind speeds are 2.5 (o 3.5 m/s.

The Area does not include any Naturc Reserves or National Parks which merit particular
consideration from an environmental perspective.

22 Present Water Supply Conditions

Within the FS Area the existing source of water for domeslic use is almost exclusively
groundwater (94%) while the remainder is bought from water vendors. The source of water
supplied by water vendors is mostly untreated surface waler and partly groundwater.

Most of the existing borcholes in the Area are less than 60 m deep. The depth to
groundwater rest level is typically less than 30 m in these boreholes and mostly less than 10 m
in the areas west of Kalkfontein. This situation means that the boreholes are quite susceptible
to human conlamination.

Most of the borcholes in use provide a point supply source without reticulation pipes and are
equipped with either a hand pump (53%), a diesel engine (42%), or an electric motor (3%).
Windmills were used more often in the past but are seldom used nowadays. Approximately
40% of the borehole users who answered the JICA questionnaire survey conducted in March
1997 replied that they experience frequent problems regarding the operation and maintenance
of the boreholes. Nearly 70% of the respondents replied that mechanical breakdown of
pumps is the major cause of such problems.
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Water qualily in the Area is gencrally unsafisfactory, particularly with respect to nitrate
concentrations, and instances of fecal contamination arc common.  Accessibility (the
probability of a borchole yielding more than 0.1 1/s) is greater than 60% while exploitability
(the probability of a borehole yielding more than 2 1/s) is greater than 40%. However the

quality is particularly variable in the Area which compounds problems when trying to exploit
further groundwaler sources.

Current average monthly water consumption per houschold is 1,761 litres which, in terms of
average per capita watcr consumption, is 9.2 led assuming 6.4 persons per household.

2.3 Socio Economic Conditions

The Moretele 2 Area compriscs 17 communities and has an estimated 16,370 households or a
population of 104,768 based on 6.4 persons per household. These figures were based on

interviews with leaders in each community supplemented where necessary by counting the
number of houses. ' '

The Area is rural and contains virtually no industry being rather remote from the corridor of
development running from Witbank to Pretoria and north to Temba.  Although some arable
and cattle farming takes place, many of the residents commute 1o jobs in urban centres such as
Pretoria or even Johannesburg (around 68%), white others rely on pensien income (22%) or
income remitted from urban areas. I the transport subsidy to the KwaNdebele region is cut,
the effect on the population may be significant.

Average monthly income indicated by the JICA survey was R1,466 per houschold. On
average residents are paying water vendors R23.30 per month or if they obtain water from
borcholes, they are paying only R 0.90 per month.  The average willingness to pay for the
RDP level of service was R9.10 per household per month however for yard connections, the
figure per household was R28.50 per month.

Around 80% of the households who answered the JICA questionnaires expressed the view that
watcr supply is a higher priority than sanitation. Women play a central role in the

management (fetching and storing) of household water in 53% of the households who
answered the questionnaire survey.
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24 Institutional Situation
2.4.1  First and Second Tiers

The Moretele 2 Arca lics outside the proclaimed supply arca of MW.  The Arca formed part
of the former Bophuthatswana and as such suffcred from under investment in terms of water
supply in comparison with the adjoining area to the south, which formed part of KwaNdebele.
Al thal time O&M of water supply infrastruciure in Moretele 2 was the responsibility of
NWWA while the asscis belonged to the Bophuthatswana Government. However, when
NWWA was broken up, ownership of the assets and responsibility for the third tier function
were transferred to the Mpumalanga provincial office of DWAF.  Agreement has recently
been reached to create a new Highveld Water Board in the upper Olifants basin that is likely to
encompass Moretele 2, KwaNdebele, Bronkhorstspruit and the area east o beyond
Groblersdal, Witbank and Middelburg. The Highveld Water and Sanitation Association
considered options for the short to medium term which included establishing the organization
as a scparalc business unit of an established board such as MW with a view (o becoming
independent at some point in the future, Instead however a decision was reached to form a
new Board from scratch. It is likely to be several years before this organization is established
and has sufficient capacity o implement new waler supply projects. As an interim measure in
the short to medium term, DWAF (Mpumalanga) remains primarily responsible for scrvice
delivery in the region,

2.4.2  Third Tier

Moretele 2 District falls under the jurisdiction of Highveld District Council which lacks
capacity. The system of zonal councilors has not been implemented within the Highveld DC
area so there is a lack of direct accountability and therefore less effort directed at development
and service initiatives than is the casc in the Rustenburg DC arca.  Several communities on

the southern fringe of the FS Area including Schoko fall under Mbibane TLC, which also
lacks capacity.
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CHAPTER 3 WATER DEMAND

3.1  Population Served

The Study Team conducted a comprchensive study of demographic and socio-cconomic
conditions of the JICA Master Plan Arca during 1996. The study cnvisaged that whilst
movement of the rural population from outside the Master Plan Area to Soshanguve,
Wonderboom, Brits, Moretcle 1 and Odi 1 will continue, less significant numbers of the rural
population living within the Master Plan Arca will move out to PWYV and other urban areas,
and that the overall growth rate of the population in the Area will therefore remain at 2.7 %
during the next two decades, shightly higher than the current natural national growth rate of
population which is around 2.3 %.

The Master Plan Study also forecasted that primary growth will take place in the Pretoria, Ga-
Rankuwa, Mabopane and Temba areas in the central region, and that a secondary growth area
wilt be that of Rustenburg in the western cegion with a growth axis extending up to Monakato
- Mogwase - Northam - Thabazimbi.

With regard to the communities in the Moretele 2 FS Area, the Master Plan viewed that thete
will be no future growth in population, as the natural growth in these communities will be
offset by migration of an approximately equal number of people to urban areas, |

In February and March 1997, the Study Team conducted extensive surveys of thesc
communities, which included questionnaire surveys regarding the present population and
number of houscholds. These surveys were based on interviews with leaders in each
commumty supplemented where necessary by counting the number of houses. Comparisdn
of the information obtained from these surveys with the 1/10,000 scale ortho-photos of the
communities taken in 1989 reinforced the view adopted during the master plan, in thal
virtually no increase in the number of households in these communities was observed.  For
this reason, it is also assumed in this Feasibility Study that there will be no growth of
population in these communities in the future.

Table 3-1 shows the population and number of houscholds estimated for each of the

communities included in the FS Area. In this Feasibility Study it is assumed that the water
supply plan proposed will serve all of the population enumerated in the table.
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Table 3.1 Population, Lecvel of Service & Water Bemand for Moretele 2

Number of | Population Water l)cmand(AADD in Vday)*
Moretele 2 Houscholds ankelx;la; | N &nke];m's
| s | swsveimases

Seitlement Alternative Name : RDP"F “ _\(‘_l ﬁs?P { Total ’
1 Lefiso/Memutlestad Muticstad, Geelbeksylei 850§ 5,440 163,200 419,098 16, 320 435 2418
b RedikoDithgre | 900} 5760 1712800 443750 17 250] 461030
3 Remanho 1 ss| sso, sy maos]l  est) sdoss
N B T
5 Moleisi Sepokgo 260 1664 4_9,920 128,195) 4,992] 133, 187
6Ma(ap)7;m;“m. s.:hnp_;ér;q;m | 73,7360k 21, 504 . 645;1_é0 1656-6'68'7 767-17,512‘1,’72i,_;_8—0
7 Opgeruimd | as0p s o sseso 142_‘34;6![” 5,568] 148,554
8 Ga Ramantshane. Seabe 1 23000 140 a1,600|1,134029]  44,160/1,176,189
A“}mkal-;f-u;r_\;;a_r;- - 15000 9600 288,000] 739,584 “'_25;,_860 m_;;g,;s;
 Sub-Totalfor Moretele 2 Fast | ssts] 3),342 —1346 272le 70,226 184627 ;9;5_,;5;
W Leii -;;k;nggxigjiR;o;t{Jl;létni 1900 12,160 364,800, 9363061 36,480)" 973,486
Wponre e | sl o] aesan] sl 16512 siose
127N;r;;1a; - ose s Coass) ane
oo meaioe | 100 og00]  2mooo] 7osei] 28s00] 768384
wesec | 360 1775000 6912} 184412
15 PhokeB N B a1
wPkeA  Reale | 3500 22000 67200 112570 67200 179290
7 Manticte PaskopMasbe | 1500] . 9,600/ - 288000 739,588 28800 "%?,35

 Sub-ToulforMoreete2West | 6754|4326 | 1,296,768 13,930,100 129,677 3,459,777
Cwora .| 16370] 104768] 3,143,040!8,071,327) 314304 8,385,631
* - including an allowance of approximately 15% for leakage
* : per capita consumption for RDP level : 30 iod
#24: Yard Connection, per capita consurmption : 85,6 1cd

: Standpipe, per capita consumplion : 30.6 led

: weighted average per capita consumption:

80.0 kd



32 Level of Service

In the Phasc 1 Master Plan Study it was envisaged that the level of service required in these
communilics would be mostly the RDP minimum so the preliminary water supply
infrastructure development plans were prepared for these communitics primarily on the basis
of the RDP level of seevice,

However, surveys conduclcd by the JICA Study Team in February and March 1997 clearly
indicated thal communitics ar¢ demanding a water supply through yard conncclions rather
than through standpipes, and that they are willing to pay a higher price for this higher level of
service.

Generally, communitics express dissatisfaction with the RDP level of service and show a
preference for supply (hrough 'S'ard connections. In some arcas, communities have rejected
newly installed RDP watcr supply schemes and, in some extreme cases, the facilitics have
been vandalized.  Such communities citc the following as the major reasons for their
rejection of the RDP standpipe supply.

*  Along cartage distance

¢ A uniform water charge per household being applied irrespective of the actual
consumption rate of each househotd

Experience indicates that community acceptance of the sexvice level is the key 1o the success
of a water supply project, including achieving cost recovery.  On the other hand, it is still
questionable whether or not communities can actually afford to pay for the tevel of service
'lhcy are demanding, A decision regarding the appropriate service level can only be made
after the following two parameters have been compared.

1) tevel of water tariff which needs to be installed to recover both capital and operational costs

2) the level of affordability

In the provision of waler supply, it has been the clear policy of the new South African
Government that it will subsidize the full capital cost for providing the RDP level of service
(25 lcd and 200 m cartage distance), but that if communities want a higher level of service,
ihey should pay for any additional costs which are necessary to acquire such a service.

Not withstanding this, Government policy for the planning and funding of RDP water supply
schemes has abeen as follows:
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» Even for a water supply scheme based on the RDP level of service, certain components of
the infrastructure should be constructed with a larger capacity from the outset, as this will
facilitate the future upgrading of the service level. The capital cost for providing this
extra capacily will also be fully subsidized by Government.

«  Such infrasteucture includes raw water conduits, clear ‘water bulk pipelines, clear water
distribution mains betwecen scrvice reservoirs and reticulation systems, as well as other
infrastructure for which the incremental capital cost of providing a slightly larger capacity
is marginal at the time of initial construction but much higher if done at a later slage.
Pumping stations, waler treatment works, reservoirs and reticulalion systems are not
included under this policy, as they can readily be constructed on an incremental basis and
can be easily upgraded in the future by adding extra units or additional pipes.

¢ The extra capacily to which this Government policy is applicable is for yard connections

with a per-capita consumption rate of approximately 80 lcd on an annual average daily
demand (AADD) basis.

Against the background mentioned above, the Study Team developed the following two levels
of service for estimating water demands and the subsequent planning of infrastructure.

Service Level A : 100% of households in the community will be supplied through
standpipes at the RDP level of service al an average per capita consumption rate of 30 led
(AADD) including an allowance of approximately 15% for leakage.

Service Level B : 90% of households in the community will be supplied thrbugh yard
connections {85.6 lcd) and the remaining 10% through standpipes (30 lcd) in accordance with

the RDP level of service, giving a weighted average consumption rate of 80 lcd (AADD)
including an allowance of approximately 15 % for leakage.

Houscholds that will stifl be supplied through standpipes for Service Level B are those

around the periphery of the community. The extension of reticulation to such houscholds is not
cconomically viable, as it will result in a significant increase in the reticulation cost.
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33 Water Demand

The per capita consumption rate of water is an important factor that determines the size of
water demand. In general, the rate gradually increases as the standard of living improves,
A planning horizon of approximately 10 years is therefore usually adopted in a feasibility
study to determine the future water demand based on which the size or capacity of
infrastruclure is determined.

As mentioned carlier in Section 3.2, the survey conducted by the Study Team in February and
March 1997 provided a different perspective to this.  The real issue was identificd as being
not the gradual increase of the per capita consumption rate, but rather the matter of whether
water supply should, from the outset, be planned on the basis of RDP standpipes or on the
basis of yard connections. The survey indicated that the expectation of communities is
already higher than the RDP level of 25 lcd, and that the real question therefore is whether or
not communities can actually afford to pay for the  level of scrvice that they arc demanding.

The average water consumption rate of 25 led (85% of 30 lcd) assumed for standpipes is not
likely to increase in the future, given the labour intensive nature of water cartage.  Similarly it
is also unlikely that the average per capita consumption rate of 73 led (85% of 85.6 led)
assumed for yard connections will increase significantly within the next decade.  In terms of
summer peak day demand, these consumption rates are 38 ted (150% of 25 led) and 110 led
(150% of 73 tcd) respectively assuming a peak day factor of 1.5.

For the reasons mentioned above, no provision has been made for the future increase of these
per capifa water consumption rates, instcad water demand was estimated for each of the two
service levels discussed in Section 3.2 using the assumed population served mentioned in
Scction 3.1.

Table 3-1 shows the water demand estimated for ¢ach of the two service levels.  The figures
shown in the table were presenied at both the Project Execution Group (PEG) Meeting held in
Rustenburg on 20 March 1997 and at the Project Steering Committee (PSC) Meeting held in
Pretoria on 25 March 1997 and they were accepted by all of the stakeholders for use by the
Study Team for the subsequent infrastructure planning and other purposes associated with the
Feasibility Study. The same figures were also included in the Interim Report that was issued

by the Study Team in July 1997 and accepled by the stakeholders in the joint PSC/PEG
meeting held in Pretoria on 29 July 1997,
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CHAPTER 4 PROPOSED WATER SUPPLY PLAN AND
CONSTRUCTION COST

4.1  Assumptions for Planning of Infrastructure

Technical assumptions uscd in this Feasibility Study have been discussed with key
stakcholders such as DWAF and Magalies Water.  Such assumptions were first prepared
during the Phase 1 Study and compiled in the Databook of the Mater Plan Study Report which
was issued in December 1996; during this Feasibility Study, these assumptions have been
further reviewed and refined with the stakeholders for finalization. Major technical
assumptions used in this Feasibility Study for planning infrastructure are compiled in A.l of
Annex A.

4.2  Study of Alternative Water Supply Plans

4,2.1 Alternative Water Supply Plans

With respect to the planning of water supply infrastructure, three technical altermnatives were
evaluated for this FS Arca during the Master Plan Study.  As pari of this Feasibility Study,
the Study Team re-evaluated those technical alternatives on the basis of Service Level B. This
excicise was conducted to identify the most preferable water supply option for this FS Area as
well as to determine the capital cost required for implementation.

Figures 4-1, 4-2 and 4-3 illustrate these three alternative water supply plans.

Under Alternative 1, the entire area which consists of the Moretele 2 West and Moretele 2 East
Supply Blocks is assumed to be supplied from the existing Weltevreden WTW.

In Altenative 2, only the Moretele 2 East Supply Block is assumed to be supplied from
Weltevreden WTW while the Moretele 2 West Supply Block is supplied from Klipdrift WTW

either through the existing I(lipdriﬂ~Ny!str00m pipeline or from a new pipcline.

Alternative 3 is similar 1o Alternative 2, but the Moretele 2 West Supply Block is assumed (o
be supplied from a new water treaiment works to be built at Rust de Winter Dam.
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4.2.2 Infrastructnre Planning

For cach of the three alternatives, a plan for the requisitc water supply infrastructure was
developed and costed,  The alternatives are shown schematically in Figures A.2-1 through
A2-4 of Anncx A. A summary of the proposed infrastructure and the associated costs is
shown in Tablcs 4-1 through 4-3, Tables A.3-1 through A.3-8 of Annex A provide greater
detail.

Asa general principlé,- water from a treatment works is assumed to be pumped to a regional
reservoir from where it is distributed through bulk supply pipelines to service reservoirs
constructed in cach community. A watcr meter on the service reservoir inlet is assumed to
form the interface between the bulk and retait infrastructure, thus scrvice reservoirs form part
of the retail infrastructure.

The methodology adopted by the Study Team in developing infrastructure plans is described
briefly as follows. ' '

(1}  Bulk Infrastructure

FS communilies were identified on 1/10,000 ortho-photos and a location was
selected for a service reservoir on high ground either within or immediately adjacent
to each village. Water will be supplied to these service reservoirs from cith@tr a
treaimentl works or from a regional reservoir through bulk supply pipelines. The
service reservoirs will in tumn feed the reticulation system in the commimity by
gravity. Given the relatively smatl capacity required to serve most communities, it
is planned that most will be pressed cellular steel elevated tanks.

Bulk supply pipetines connecting water treatment works to service reservoirs were
then routed on 1/50,000 scale standard maps and 1/10,000 scale ortho-photos. The
routes selected follow existing roadways to minimize both the amount of land

acquisition that is necessary and adverse impacts of pipeline construction on the
envitonment.

The routes sclected were plotted on the 1/10,000 scale ortho-photos and nodes were
defined at off-take points to service reservoirs and at high points along the pipeline
routes and allocated numbers. The distance between adjacent nodes was measured



on the ortho-photos and the clevation of nodes was recorded,

All of the above information was used as the inputs to a series of hydraulic analyses
that were conducted on the basis of Service Level B, The purpose of the analyses
was to ensure that the dynamic water pressure will always remain higher than the
ground elevations along the proposcd bulk supply pipeline routes, and that the
summer peak day demand can be met in each communily. This exercise
determined the size of butk supply pipclines as well as the head where pumping was
found to be necessary.

(2) Retai Infrastructure

The capacity of each service reservoir was determined, taking into account the water
demand of the community and whether the reservoir is fed by pumping or by gravity.
This c¢xercise was done for both Service level A and Service Level B, and the

number of units and their capacilies were determined for each of these two service
levels.

Reticulation pipelines were firstly planned for Service Level B. Pipelines were
sized to ensure that the residual dynamic pressure throughout the reticulation system
is adequate to maintain a supply through yard connections under the designed
instantancous peak flow condition. For Service Level A, some of the pipes

planned for Service Level B were omitted, taking the distribution of standpipes into
consideration.



Table 4-1 Summary of Alternative-1 (Service Level B)

ITEMS

MOREVELFE 2 MORETERE 2
WEST EAST

POPULATION AND WATER DEMAND

No.of Communities

No. of Houscholds e

Population e

Ave, No. of Persons per Houschold

Fop. Served by Yard Connection

Jmak_c_f?ﬁma_s_@!j?_e o

Raw Waler Pipetine
WIW/Pump Station
Bulk Supply Pipelines

Regional Reservoirs

Pump Stations __
__ Sub-Toal -
RETAIL SUPPLY INFRASTRUCTURE =
Service Reservoirs

Reticulation Pipelines

Yard Connections

Suandpipes . e x1L00OR __
 Swfoel . *LOWOR

Total

Pop. Servedby Stasdpipe . pemsen LA 61 10477
Total Water Demand (AADD) KLfday J 3460, 4526} - 8386
Total Water Demand (SPOD) KL/day 5,190 7,389 12,578
OUTLINE OF PROPOSED INFRASTRUCTURE e B B
BULK SUPPLY INFRASTRUCTURE R R
Sourceof Water NA__ | MkombhoDam] - .
Raw Water Supply Pipetine ~  d50mm ke NA ) ol e
Water Treatment WorkPump Stations. _________middey & Na ¢ 1sho o 1]
RegionalReservolis ___ 321052ML  mosoftank | o0 2 2
Bulk Supply Pipelines____ 90to500mm _ km__ ¢ 51 ! b 15
. _PumpStations . ‘s 2 | EEEa
RETAILSUPPLYINFRASTRUCTURE % 1 4 oo
Service Reservoirs 0w490m  oscfeak  § oal ol 8
Reticolation Pipelines  630200mm __ km @ 139 a8 cam
Yagcomnestions . m0s. 6079 8654 14,733
Standpipes ros. 115 305) ¢ o
CAPITAL COST OF PROPOSED INFRASTRUCTURE | |

_21,150]

35,385,

B0
87,036
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Table 4-1 Summary of Alternative-1 (Serviee Fevel B)

MORETFLE 2 MORETERE 2

| ITEMS - WEST FAST TOTAL
POPULATION AND WATER DEMAND _ o
No. of Cemmunitics nos, 8 9 ___________il]
No. of Households nos. 6,754 9616) 16,370
Population o person 43,226 61,542 104,768
Ave. No. of Persons per Hoaseheld persen 64 64 .64
Pop. Servid by Yard Connection person JS,QQ_SE 55,388] 94,291
Pop. Served by Standpipe pefsen 4,323, 6,154p 10471
Total Water Derand (AADD) kL/day 3,460 4,926 8,386
Total Water Demand {(SPDD) ki /day 5,190 7,389 12,578
OUTLINE OF PROPOSED INFRASTRUCTURE | L
BULK SUPPLY INFRASTRUCTURE ) o I
Source of Water L N . N.A. i MkambhoDam]
Raw Water Supply Pipetine _ 450mm - km_ L NA. AT I )
Water Trealmeat Works/Pump Stations L ey CNAL AL 150
Regional Resevoirs 321052ML  mosoftk 0, I
Bulk Supply Pipelincs 9012500 mm km ) 51 g3 ___ 1%
__PumpStatiess nes. i 2 B SR
RETAILSUPPLY INFRASIRUCTURE i N
Service Reservoirs C 2010490m3  nos oftank i 24:[ = -
Reticulation Pipelines 6310200 mm _km £ My 48
‘Yard connections _ ] o 607, 8658 14733
Standpipes nos. 115! 305 420
CAPITAL COST OF PROPOSED INFRASTRUCTURE | N I
BULKSUPPLY INFRASTRUCTURE I
IntakefPump Staticn BEST TN I s8] st
Raw Water Pipeline . ] x1000R A s 36
WIWPump Sution ST S IR NS - M .-
Bulk Supply Pipelines __XL00R K 13448 32937 . 4638
Regional Reservoiss . CoxlpoR h 0 36w “*AQE@H
Pump Staticns __ : oxteor  f 0 m8n S AT
SabFasl __ xeeok | mas apusl | 61962
RETAILSUPPLY INFRASTRUCTURE .0 ¢ [
Service Resewvoirs e . XHD0OR L oses, eSS 11320
Reticulation Pipstines CxLO0AR 9418 23580} 32,998
Yard Connections o _XLXOR 638y oms7| 15470
Standpipes . XLOOR s 4m| | 67
Sub-Total xHOOOR Q210 39310F 60,460
Total x 1,000 R 35,385 87,06} 122,421
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Table 4-2 Summary of Alternative-2 (Service Level B)

ITEMS

MORETELF 2| MORETERE 2
WEST | EAST

POPULATION AND WATERDEMAND

No. of Communisies o nos. i
No. of Houscholds o nos.
Populauon o B __“:. i 7 ércisgr!
Ave. No. of l;:r(sons per }iou_seh'old o __person
Pop. ber;;d by Yard CO[\m.CllOﬂ 7 ] . peison
Pop. Scrved by S!andplpc . o - _ 7 _ o petson
Total Water Demand (AADD), Lidsy
Total Water Demand (SPDD) KL/day
OUTLINE OF FROPOSED INFRASTRUCTURE
BULK SUPPLY INFRASTRUCTURE -
Semesiwawr o
Raw Warer Supply Plpctineicana 450mm k.

Water Treaiment kas,fPump Stallons mi;fday
Rcéaonal Re.ser-vous _I_‘;t_o_?, {Bfiljm noS. c—.\f?a;ﬂc -
Bulk Supply Pnpehm‘.s " __'_'_“"'_913@155&:}1—" o m_km -

R PUITIp Slatlons T 7 7ﬂ05 _f_."

RETAILSUPPLY INFRASTRUCTURE
Service Resemvolts 1010480m3  nos.of tank
il-e—tl—c—t;i;;'x;_ﬁ-i"l;;line;W%A . -_6_3’_;0_-200mm B kmw )

Yard connections S ' _m_.n‘o;: 7
Stndpipes 7 nes.

l%!’!?’\!: COST OF PROFOSED INFRASTRUCTURE

BULK SUPPLY INFRASTRUCTURE
!m.;ke;‘Pump Station T ____Mhﬁx?i:&)o”l_l__ ( o 4541 - . _
Raw Watcr Pipeline o;éan;l_____-- o x ],DC_OOR 56; o _____56 S 112]
WTWPampSution  x100R §  ngw w20 - 2226
Bulk Supply Pigelines  x100R § '"232353{9_1__ 26078 47,917
'chjonal Reservoirs x 1,000 R S __0: ) - 2,604
Pump Statiors o n i Cx i,I)OQ R ] 70'

Sub-Totaf S - __j___ ) ;VI:GOOLR ) ___34,425'

RETAILSUPPLY INFRASTRUCTURE R
Ser;:ﬂe Reservoirs o ““__:\(7,666177 7 - 5165: :V___ 6,155 {
Reliculation Pipelines  X1000R " ooms,  mssof Jn.sjeﬂ
Yord Comnections  x100R 638 9087 154
S!andplpcs S i o “x_i_l;OUR - —-1-84‘7 Vvum___ 488 ﬁm " __6:72

. SubTol L Tneeer R mas sl T sodee

Total x 1,000 R 55,575 - 79,1500 134,725
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Table 4-2 Summary of Alternative-2 (Serviee Level B)

MOREIELE? MORFTERE2
m ‘ ITEMS WEST © FAST TOTAL
POPULATION AND WATER DEMAND o o _ _ D
;\'5_ of Cormamunitics . nos. ) 8 7 ‘J .
No. of Househalds Ches. 6,754 9,616
Population person 43226 61,542)
Ave, No. of Persons pu Houa:.hold Vp;‘lson 64 64 6
Pop. Scrvad by Yard Connection peison a8 901. 55,388 N ‘._?4.2:91
Pop. Served by Standpipe persan s east| 10477
fot) Water Dimand (AADD) . sae S
Tolal Water Demand (SPDD) k1 /Gay 5,19 7389 1257
OUTLIXE OF FROPOSED INF RASTRUCTURE o i
RULK SUPPLY INFRASTRUCEURE \ N o N
Souree of Water Rob.dc-pl'aal Dam. Mkﬁmbho Dal_ll o m_ _ R
Rau Wate: Supp1y Pnpehne}(‘ana _ v-v45[] m:ini 7 km” b V_ _i_llr 7- &1 o 62
Water T:eatm« nl Works/Pump Stalions 7 ml."day 18..0- - 7 35.0 T _3_3_0i
Regional Reservoirs 19403, l ML 7nos. oftank o o ,_. 2| 2
Bulk bz.pply Plp«.hms - 9010 450 mm T km - 7 5‘; - 54 o 1113
Pump Slalmns o B nU"' N ) Or. 7 V 4 _ o L 4
RETAIL SUPPLY INFRASTRUCTURE - o T
Service Rcsenous 1010 480 m'5 nos;. of l..an.k- N 2—1i “ éS 7 o _55
Rt‘llcuiahon Plpu.lln;s - 63; ;0_21}0 mm N kﬁ] N -I39. 3&3 T ﬁ?‘.sﬁ?’
\ard connccllo"m T 7 nos 6,0779‘ 8,654 o W‘__ II’;!“‘
Standpipes S nos. s TS S |
CAPITAL COST OF PROPOSED INFRASTRUCTURE B
BUEK SUPPLY INFRASTRUCTURE L 1 -
Inlake/Pump Station - “ X ‘! OOUR 7 ”560:” T B o l:6i5
Raw Water Pipeline o7 Canal 7 i X l 090 R N 5657 o s6 o *—"72
WIW,Pump Station ' X 1,000 R nem 10290 22,260
Bulk Supply Pipclines T x1000R IS Y T a1
R;:.g:a-onal Reservoirs X 1800 R M . 0 - 2600] o -ETSBO
Pump Staii-ens- o ’ A x 1.006 R 7 0-. 7362 s --Sél
Sub-Total ’ x1,000R aars. 980l 74266
RETAIL SUPPLY INFRASTRUCTURE S - N
Service Reservoirs 7 x l 000 R 7 _ 5 I6S’ - 6 155 ﬂﬁi#‘—i-{,;ﬁ)
Reticulation Pipehines x1000R 9,418 Cmsso| T 3290
Yard Connections x1000R 63y 9687 15470
suobips “enomr B
Sub-Tofal ’ T x1000R Czaset 393i0) 60460
Total x LOOOR 55,575 79,150 134,725




Table 4-3 Summary of Alternatvie-3 (Service Level B)

lmak;}l"u!np Slation - o
I_{_a_si'_\LValcr Pnpclme or Cannal i
f’f_ump Slauon o

Bulk Supply Plpe‘mcs -

chmnal Rcscrvous

_Pump Slatmns L A;; ; :7_7_ : :
Sub-Total

Scmce Rﬁervous

Ret ncu‘lauon Plpehnes
Yard Oonnccuon:.

S!éndp:pes

MORETELE2 MORETERE 2 ;
ITEMS WEST FAST TOTAL
POPULATlOV r’\VD WATI'R Dl_":l\ijh_ND o o “_i o =
No.ofCommunities ws | m ol W
No. of Houscholds s | B 6,134f ) 918 . 1630
Popu!auon ) o - _ person o 4?:,2?.61 S A(;l:SIi o 16477(_»81
e Mo ol peronspertossbold qeon | eal el
Pop. Served hy Yard Conncction  pemson_ ff ) 738_.2!_)}"_ 55,388 94,291
}’_oin.Scned by S1andplpc i o operson . 4,323 5,154 B IO;WT?
Total Water Demand (MDD) T 7 kL/day . ‘ 3,460 i o 4,956 o ——8_,58-6
Total Water Demand (SPDD) T Kiday sl 2389 . 12,578
OUTLINE OF_RROPOSED INFRASTRUCTURE - - .
BULK SUPPLY INFRASTRUCYURE ] B I
g}l:rc.e 0[ i‘.’-'ah:; o Rusl de Wam—c—r_[)_am . Mkomb‘m l')am T VV
Ra;“ Watei SruppE_P_:pchf;e;‘@n' 100 450-11-1;11"“ Wk;l”‘ o Ol o O.i o *%"ﬂ“ﬁfz
Waler Trealment Wgrlg_si?ump Slahons o 77__51_1_Uday B j ) 7: ‘_ 54 L 7:4 Aj:5:0 __j:::?}]}'
Regmnal Reservoirs L 331 ML nos. of tank 2 21 - 4
Buk Supply Pipclines  90todSOmm  km 4 T8 g4} 162
B B IR IS
RETAILSUPPLY INFRASTRUCTURE | D
‘Service Rescrvoirs  1010480m) nosoftask § T T T T
“Reticulation Pipefices  6310200mm  km BT VY 483
o e I - D Y1
‘Standpipes o o T T "420
CAPITAL COST OF P!}OPOSED INFRASTRUCI'URE o _
BULK SUPPLY INFRASTRUCTURE e ]




Table 4-3 Summary of Alternatvie-3 (Service Level B)

MORETELE?  MOREFFRE?2
) ITEMS o wesy EAST TOTAL
POPULATION AND WA'TER DEMAND T
No. of Communiticﬁ nos, 8 N 9 - ) o “1-7
No. of Households a0s. 6,751 9616 16370
Population ' ) person 31226 o112l 104,768
Ave. No.of Peisons p«.r Hou~ehn!d pcrsoﬁ_ 64' 77 6:4 - T VE;:#
Pop. Served by Yard Connection peeson 38903 ssassl 9400
Pop Scr\-ed gy S(a:;é-piﬁc peisan 4,7323: ) - 6,154 o il):ti-‘;?
Total Water Demand (AADD) KUiday 3460 Camel 8386
Total Watee Demacd (SPDD) | Kljday 5,190 7ass] 12578
OUTLINE OF PROPOSED INFRASTRUCTURE, ] P ] L
AULK SUPPLY INFRASTRUCTURF, t o ﬁl
Source of \\ ater Rust de Wiater Dam | M!\ombho l)am
Raw Watcr Supply Pipetine/Can 300450 may xm ' o ol o2
Water Treatmeot Works/Pump Stations n'ﬂ.«d\y 54 15.0 204
Reg}ﬁnal Reservoirs 1. 3!0 1-1 ML Vnm of!ank- 2: - 2 T ”Wiw':i
Bulkéuppl) Pi;;clines " 9010 450 mm km ‘?8 7 84 7(7_ o _1-65
Pump Statlans - R nos.m 7 7 I!I 4 T _5
RETAIL SUPPLY INFRASTRUCYURE ' - N
SCI'\‘K'L Resenous ) ].0 to :‘8{) m3 n;n.s-. ofta[\k ) . 2]%L _ - “.28 __: _7__'___—;46
Reticulation Plpc.imes 63 in 20{) mm km 139 343 483
Yan] copnections nog. - 6,07.‘.'-9; . 7 8654 o (‘m”i-ir,r’i‘slﬂ
Stndpipes os. 115) sl 4w
CAPITAL COST OF PROPOSED INFRASTRUCTURE L -
BULK SUPPLY INFRASTRUCTURE D | o
[ntakarP;r;n_p_Stazmn O x 1000 R ) ) 1671 454 _____:“:ég
Raw Water Pipeline of Cannal X 1,000 R 16! 36 9
WTW/Pump Station x 1,000 R o 49601 7 w20] 1550
Bulk Suppiy Papehnes x 1,000 R 23,835 26,078 49913
Reglonal Reservoirs x 1,000 R _ '2,100 7'2,600 S 4,:?0})
g O B AR —
Sub-Total x LOOOR 2L 39840| . 7L08)
RETAIL SUPPLY INFRASTRUCTURE. - ' R
Service Resenonrs x I,OO(;R ) 4,045! 6 1>5 T TliDv,%DO
Reucaancén Pipclmf:.; x 1,000 R 9,418 sl :fi;ﬁé
Camex | ews s i
Standpipes x1,000R 184, ag| ﬁ;sp
Sub-Total ) Coxpeor | 000 3, el so30
Tolal x1 000 R ﬂl 24[ 79 150 130,391
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4.2.3 Comparison of Alternative Water Supply Plans

The three allernatives were further evaluated and a comparison made as shown in Table 4-4.
As can be scen in the table, Alternative 1 will require the least capital cost followed by
Alternative 3 with Alternative 2 being the most expensive.

The present capacity of Weltevieden WTW (18.0 MId) has already been fully committed or
utilized, so expansion of the treatment works is necessary for all three alternatives.  In terms
of the additional treatment capacity required, Alternatives 1, 2 and 3 require the works to be
extended by 13.2 Mld, 7.8 Mld and 7.8 MId respectively.  DWAF has confirmed that the
minimum expandable trcatment stream size for the works is 15.0 Mld, and that there are no
immediate plans to extend the works., For this reason, the full cost for a 15.0 MIld extension

has been included for all three alternatives despitc the much smaller water demands for
Alternatives 2 and 3.

Given the supply problems that are currently experienced in the adjoining Moulse area, the
capacily of the existing bulk supply pipeline from Weltevieden WTW northwaids to
Bloedfontein Regional Reservoir appears not to have spare capacity and so cannot
accommodate the additional demand for Moretele 2. For this reason, a new Complclcl_y

separate bulk supply pipeline approximately 25 km in length has been plahned between the
trcatment works and Lefiso for each of the three alternatives.

A hydraulic analysis of the existing bulk supply line from Klipdrift WTW to Warmbaths and
Nylstroom indicated that the pipeline can accommodate the water demand for Moretele 2 West
under Alternative 2. For this alternative, a cost was included for sharing the existing bulk
supply pipeline that was calculated on the following basis.

Sharing Cost = A x (B/ C)
where,
" A: Construction cost at current prices
B: Allemnative 2 waler demand

C: Hydraulic capacity of existing pipeline
Under Allernative 3, the treatment capacity to be prbvided at the new Rust de Winter WTW is

only 5.4 Mid which appears to be too small for continuous operation (i.¢. on a 24 hours per
day and 7 days per week basis). Some extra treatment capacily, therefore, might have to be
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added for this alternative in order for the works to be able to operate on an 8 hours per day and

5 days per week basis. However no extra costs have been included in this regard for
Alternative 3 for the purpose of this comparison.

For each alternative, the encrgy required for pumping was cstimated as the product of
(a) volume of water to be pumped and (b) required head of the pump.

This calculation was conducted for each pumping station and the products obtained were
summed for each alternative. Table A.4-1 of Anncx A shows the results of this exercise,
which indicated that Alternative 3 would require less energy than Altemative 1. As the
situation is reversed in terms of the capital cost, the present values of both capital and energy
costs were estimated for cach of these two alternatives to seek the least cost solution.  This
analysis was conducted for a period of 30 years using three different discount rates of 5%, 9%
and 17 %. All three cases indicated that Alternative 1 is the least cost option. The results of
this analysis are presented in Table A.4-2 of Annex A, With respect to other components of

- O&M costs such as those for chemicals and personnel, lhere seems to be no significant
difference between the three alternatives.

The impact on the operation of the existing Weltevieden water supply system due to
implementation of any of the three alternatives will be equally small. Institutional
arrangements (particularly the likely area of jurisdiction of the proposed Highveld Water

Board) and the viability of a small treatment works al Rust de Winter mitigate against
Alternatives 2 and 3.

Taking all of the above into consideration, the JICA Study Team identified Alternative 1 as the
most preferable water supply plan for the Moretele 2 Feasibility Study Area.

4.2.4 TFurther Study of the Recommended Water Supply Plan

Following the exercise mentioned in Section 4.2.3 which identified Altema!ivc 1 as the most
preferable water supply option for this FS Area, the same water supply plan was then re-
examined on the basis of the Service Level A. Pumping stalions, water ireatment works,
reservoirs and reticulation systems were planned or sized to meet the RDP level of service and
the capital cost required to implement the same water supply scheme but on the basis of the
RDP level of service was identified as shown in Table 4-5. The difference in capital cost
between the two different levels of service was then calculated as shown in Table 4-6.
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Table 4-5 Summary of Alternative-1 (Service Level A)

ITEMS

MORETELE 2
WEST

MORETERE2
FAST

POPULATION AND WATER DEMAND

RETAIL SUPPLY INFRAS'I'RUCTURE B

Standpipes

§€mcc Rcscrvo.rs _ 20 to 450 ;113 oS, of_l_ap_l_c___
Reuculalmn Plpelmeb 63 l07200 mm  km
Yard connections  nos.

nos.

No.of Communities ws s e
No.of Households ) _ pos 654 o616 . 16370
Population- - ~ person s a5 108,768
Ave. No. of P;isoé; p;r Household __ _ pesson 64 ___5‘4.1 o 6.4
Pﬁb. Served by Yard Connection ) _.7 _ peson B 7 0. o _b “__:_:“ 0
Pop. Served by Standpipe ~ person 43226 eLsa 104,768
Tolsl Watet Demand (AADD) sy | 1297 sl 7303
Tolal Wates Demand (SPDD)  kLjday 1985 2769] . 471s
OUTLINE oF PROPOSED INFRASTRUCTURE s . I
BULK SUPPLY l\FRASTRUCTURE B N T
Source of Waler T _7 ) NA . Mkombho Darn E ___
Rew Water Supply Pipeline  450mm km  f NA Y R T
Water TreatmentWorksf?un-;i; étalmns - B n;l}day N_A e . ':_ 15 *HM 15.0]
Regional Reservoirs 32ML nosoftank | 0y T X
Gulk Supply Pipetines ~ 9010500mm  km 4 sl sl o7
Pump Stations ' 7 7 s |2 4l

BULK SUPPLY INFRASTRUCTURE

_lril_a}e/?ump Statton

)(

Raw Water Pip?line

CAPITAL COST OF PROPOSED INFRASTRUCTURE

lOOOR

WTW/Pump Station _

Bulk Supply Pipelines ' T X1000R
Regxonal Resenmrs D #;ij(lba_R___
‘Pump Stations T T K 1e0R
SubTod  xLOMR
RETAILSUPPLY INFRASTRUCTURE
Service Reservoirs T x1000R
Reiculation Pipelines  X1O0OR
Yard Connecctions S x}ébﬂik i
Standpipes e x1000R
STl xLWOR

A
L

22 738

28174

87,592
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Table 4-5 Summary of Alternative-1 (Service Level A)

MORETELE2 MORETERE 2
ITEAS WEST _FAST TOTAL
POPULATION AND WATER DEMAND o
h 01'60mmunilics nos. ) -8- 9 o 777”77177
No. of Households nos. 6,754 o616  16,370)
Population person 13,226 ase2l 104768
-Are.. No. of P;:;sons per llouseho!& 7 person 6.4- l &4 : "7777:@.;1
Pof). S-ér\'éd b.y Yard Conﬁecli@n person . 0- 0 70
Pop. Scrved by Standpipe ' person 43,226 e1s92| 104,768
Total Watet Demand (AADD) fday 1,97 1336] 3,141
Total Water Demand (SPDD) Ky 1,915 2269 471s
OUTLINE OF PROPOSED INFR:\STRUCTU_RE - .
BULK SUPPLY INFRASTRUCTURE ' : B ]
Source é\f Waler 7 B 7 N.A. 7 EMkombho Dam _7_ o “7;
Raw Watcr Supply Pipeline 450 mm km CNAL ol o
Walrerr f(eé!menl Wo;l.(.sfl’ump-n Slaiioinsﬁr 7 mljday - NA ) . 15 o -IB_UI
Region.ﬂ Rcscnbirs 7 32 ML . nx:).-v»..ol; !ank _ . 0 7 1 —_i_ - _“n.i
Bulk Supply Pipclines  90taS00mm  km s1 s s
.Pun_yb_Slafioh_s - - nos. ) _ 2E 7 4 . 6
RETAIL SUPPLY INFRASTRUCTURE o ) B |
Service Reservoits 2010450 m3 aos. of tank u: 2 0»
Reticulation Pipelines  6310200mm  km 74 a4 2ss
Yard connections T aes 7 0 B
Sendpipes )  oos. 149 95 544
CA?IT;\L COST OF PROFPOSED INFRASTRUCTURE i L
BULK SUPPLY INFRASTRUCIURE - b
Intake/Pump Station x1,000R o Tl am
Raw Water Pipeline x 1,000 R o R
‘WTW/Pumg Station ) X 1,000R o s 1029
Bulk Supply Pipelines 1L000R T Tnaas e 463ss
Regional Reservoirs x 100OR T o0 e 1600
P;ﬁ}:-j;gté-{f;;\§-__ ' X 1,000R Csasi 259) 1%
Sub-Total x LOOOR 139731 asaes| s9418
RETAILSUPPLY INFRASTRUCIURE Y R
Service Reservoics X1,000R 2110 2455 4,565
Reticulation Pipelines © X1,000R ssis 16897 22738
Yard Connections X1OOOR Y ol e
Stendpipes X LOOOR 218 632 8w
Sub-Totasl  xnomR s1s9  isese|
Total x LOOO R 22,162 65,429 87,592
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‘Fable 4-6 Comparison of Alternative-1 {(Service Level B
& Alternative-1(Service Level B)

MORETELE 2|MORETERE2| -
WEST EAST | TOTAL .

AL TERNATIVE-1 (SERVICE LEVEL D)
CAPITAL COST OF FPROPOSED INFRASTRUCTURE |

BULK SUPPLY INFRASTRUCTURE N
lmakcfPum_pStauon . o g(lOOOR B
Raw Water Ptpehpe{Pump Siallon  xJ3LOOOR .
W!"W{PumgSlauon o ___x_]_OOOR
Bulk Supply Pipelines X LOCOR
Regional Reservoiss x100OR ,A
PumpStations xLOBR
Sub-Total _xlooorR
RETAII.. _S_U?_P_[_.Y thRASTRUC!‘ URI:. o -
Seg;gRescrvmrs S xiOOOR 8
Reticulation Pipetines T xILO0OR___J
Yard Coamections. % 3000R
Swaadpipes . xt000R  k
_Sub-Total  ___xBLOWOR |
B
ERN .1 YICE LEVEL A) i
CAPITAL QQST_OFPROPOSED INFRASTRUCTURE v 4 ... e
BULK SUPPLY INFRASTRUCTURE IR P e AT
Intake/Pump Sration o x1,0i ]
Raw Water Pnpe!meanmp Slauon __ x1000R
WIWPump Station }
Bulk Supply Pipelines X1
Regional Reservoirs
PumpStations
_Sub-Total .
RETAIL SUPPLY INFRASTRUCT URE
Semce : Reservoirs

Bgycutahon Pap«:lmes' -
Yard Copnections
Standpipes . -

Sub-Total

(SERVICE LEYEL B) - {SERVICE LEVEL A}
CAPITAL COST OF PROPOSED INFRASTRUCTURE _

BULK SUPPLY INFRASTRUCTURE __

!nlakcfPuan Station ) X l OOOR o
Raw Watcr Pipeline/Pump Station  x1,000R
WTW/PumpStaion  x1LOOR
Bulk Supply Pipelines  ~~~~~ x3000R
Regional Reservois ~~~~ x1,0DOR
PumpStations _ x1LOWR
 Sub-Total X LOWR
RET@],_SUPPLY INFRASTRU(.TURI:. ___A_ﬁﬁ; L
Service Reservoirs_ x1000R
Rencu!anon Pxpelmcs o Xx10OR
Yard Connections x1000R
Standpipss e X1006R
. Sub-Totat xLOOR
[ Total x 1,000 R
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‘Iable 4-6 Comparison of Alternative-1 {Service Level B)

& Alternative-1({dervice Level B)

MORETELE 2 :MORETERE 2
o } _WEST | EAST TOTAL
ALTERNATIVE-1 (SERVICE LY VEL B)
CAPITAL COST OF PROPOSED INFRASTRUCTURE S R
BULK SUPPLY INFRASTRUCTURE o o o o
{ntake/Pump Station ) x 1,000 R ) 0. S . -5
Raw WalerPlpellncfPump Station x LOOOR 0 s6| - .56
WIW/Pump Station x 1,000 R o w0200 1025
Butk Supply Pipelines x ,GDO R 13448 32937 46,385
Regional Reservoirs x LODDR o 36000 0 3600
Pumgp Stations x 1,000 R iU 389l LW
Sub-Total x LOOOR M35 47716) 61962
REFAIL SUPPLY INFRASTRUCIURE o __W
Service Reservoirs X LO0OR 5165 6,155] 11,30
Reticuiation Pipelines ~ x1L,000R 948 23,580] 32998
Yard Conncctions x1L000R 6,383, 90871 15,470
Standpipes Cx1o00R 184 sl T en
Sub-Total x LOOGR o2l ISO: 0| 6460
x LOOOR 35,385 87.036i. 122421
ALTERNATIVE-1 (SERVICE LEVEL A) i
CAPITAL COST OF PROPOSED INFRASTRUCTURE .
BULK SUPPLY INFRASTRUCTURE. o R
Intake/Pump Station x1OCOR o 3y o303
Raw Water P;pchnc;l’ump Stduon xLGOOR 0 s6l- 36
WIW/Purp Station CxBOOOR L8 1e2%0) 10290
Bulk Supply Pipelines  xLCOOR i ) 13,448, 1329037] 46,385
Regional Reservoirs _..X1,000R Y _LE00p 1,600
Pump Stations x1,000R B 525 R~ D+
Sub-Total . X 1L000R 13973, A5 445 - 59418
RETAI!_. SUPPLY l\F_RA_SlRUCTURF o i I BT
Service Reservoirs xLOOOR 20002485 4,568
Reticulation Pipelines x 1,00OR s841 CR6897) 22738
Yard Connections X 1000 R o UL PO
Standpipes . JXL000R s 632 . ___810
Sub-Total . XLO0OR o sisel 19984} 281
ML) — & V. .|} . S— _WMSI
(SERVICE 1.EVEL B} - (SERVICE LEVEL A)
CAPITAL COST OF PROPOSED INFRASTRUCTURE _ i B o
BULK SUPPLY INFRASTRUCTURE o Car o S
Inlakc{PumpS:auon - XHO00R o 0 151 . - 151
Raw Water Pipeline/Pump Station  xLOOOR 0 | B
WTW/Pump Station Cx1LO0OR o | B
‘Bulk Supply Pipelines ~ x1,000R 0 .
Repional Reservoirs X ! ()OGR o 0 _2,006] . 2,000
Pomp Siations ) X 1000R 262 130 1393
Sub-Tofal X LOGOR 262 2281|2544
RETAIL SUPPLY INFRASTRUCIURE : T
Service Rescrvoirs B o xLo0OR M 30)5. 3,700} 6,755
Reticulation Pipelines X L000R 3517 6,683 - 10,260
Yard Connections X LOOOR 6,383, 9,087 . 15,470]
Standpipes Xt 000 R o -54 -4y . 198
Sub-Total x 1,000 R 12,960 19326 32,286
Total x1000R 13, 223 21,607 34.830
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4.3  Proposed Water Supply Plan and Availability of Raw Water
4.3.1 Proposed Water Supply Plan

The water supply plan proposed for this FS Area is shown in Figure 4-4. Under the
recommended plan, a new rising main from Weltevreden WTW will feed a regional reservoir
at Lefiso. A booster pumping station wilt be required to supply Lefiso and Mmutlestad o the
cast. Most of the flow will gravitale to the west from the regional reservoir. A booster
pumping station will be nccessary on a branch running northwards to Lefiswane. Just
upstream of Marapyanc a branch to the south will provide a gravity supply to Moletsi and
Scghoko with sub-branches eastwards to Ramantsho and Semohlase. The gravity main from
the Lefiso Regional Reservoir extends eastwards beyond Ga Ramantshane with gravity fed

branches o Marapyane and Opgeruimd and pumped branches lo Ga Ramantshane and
Kalkfontein.

Beyond Ga Ramantshane an in-tine booster pumping station is required to supply westwards
to Phake C with branches to Rapotokwane and Lefifi, Norman, Bamokgoko and Phake C. A
further in-line booster is required in Phake C to supply the western extremities of the system
including branches to Phake A, Phake B and Mantlole and Masobe.

4.3.2 Availability of Raw Walter

As described above there is some doubt concerning the long-term firm yicld of Mkombo Dam.
If the water available from Mkombo is insufficient to meet existing demands plus the
additional demand of Moretele 2, the boundary between the supply area of Wellevreden WTW
and that of Bronkhorstspruit WTW will move northwards slightly.  Due to the location of the
proposed development in Moretele 2, the area must be fed from Weltevreden even if some

areas further south in KwaNdebele must be shifted onto the Bronkhorstspruit supply system as
a result,

Technical issues which require further consideration but which do not affect the Feasibility
Study arc that transmission losses are believed to be high between Rust de Winter Dam and
Mkombo Dam and that the raw water supply from Loskop Dam is unreliable and over
committed at present.

As described for the Klipvoor Feasibilily Study Area, sufficient water is available within the



Picnaars River system to mect the demand in the Moretele 2 arca,  DWAF is keen to exploit
the surplus water avaitable in the Apies / Picnaars system 1o augment the Mkombo catchment.

In the medium to long term, inter basin transfers may be needed to augment flows in the Rust
de Winter / Mkombo basin.

4.4  Preliminary Design of Major Infrastructure

Under the recommended scheme for the Moretele 2 Arca, all communities will be served from
a new extension {15 Mld) of the existing Weltevreden Water Treatment Works.  The works is

supplied with raw water from Mkombo Dam on the Elands River and via transfers from
Loskop Dam.

Figure 4-5 shows the proposed layout plan for the 1S MId extension of the existing
Wellevieden WTW. K is proposed that the process units for the extension should mirror the
existing process that comprises flocculation, sedimentation and filtration. There is space at
the site for up to an additional 60 MId of treatment capacily to be provided. “The existing
plant docs not include facilities for dissolved air flotation; however based on raw water quality
data obtained from the DWAF database, the risk of microcystis blooms in Mkombo Dam is
medium to slight and the water body is oligotrophic therefore DAF appears to be unnecessary.
Meaningful treated water quality data for the existing works at Weltevreden is not available so
a proper assessment of the suitability of the existing process has not becn possible. The
process 10 be used should be reconsidered during the detailed design stage.

Preliminary designs of the other major components of the water supply system such as
regional reservoirs, service reservoirs, pumping slations and pipework are shown in Figures
A.5-1 through A.5-6 of Annex A, These preliminary designs are only intended to indicate
general features of the infrastructure included in the proposed water supply plan. Designs
meeting the site-specific requirements will be prepared during the detaited design stage.
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4.5 Construction Costs at 1997 Prices

Costs for the proposed water supply plan (Alternative 1/ Service Level BY shown in Table 4-1
arc pure construction costs at 1997 prices and do not include P&G or any contlingencies.
Construction cosls estimated on the samge basis but for the RDP level of service (Service Level
A) are presented in Table 4-5.

For cach of the two levels of service, the differcnce in conslruction cost is provided in Table 4-
6 for cach cohiponcnl of the water supply system. As can be seen in the table, the cost
difference is not as significant' for bulk infrastructure as it is for retail infrastracture. This is
mainly because the cost of bulk supply pipelines, which usually comprises a major porlion of
the total bulk infrastructure cost, is same for both levels of service. In summary, the
construction costs estimated for each service evel are as follows:

Allernative }, Scrvice Level B R122.421,000
Alternative 1, Scrvice Level A R 87,592,600
Difference (Level B - Level A) R 34,830,000

As mentioned carlicr, these costs are pure construction costs al 1997 prices to which various
other costs and fees, such as P&G, an allowance for physical contingencies, inflation,

engincering fees, administration costs and VAT must be added 1o derive the actual project
Cost,

It should be noted that the construction cost for Service Level B includes the cost of providing
yard connections to 90% of households in each community, which amounts to approximately

R15.5 million, constituting a significant portion (around 45%) of the difference in cost
between the two levels of service.

.Considcring the relatively small size and capacity of the constituent components of the scheme,
and given the manufacturing capability of local industry, it was assumed that all of the
materials, equipment and goods required for the construction of the proposed infrastructure,
(such as pumps, motors, pipes, fittings, valves, ¢lc.), are manufactured within South Africa,
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CHAPTER 5 FINANCIAL APPRAISAL

5.1 Preliminary Analysis on Case A and Case B

On the basis of the facility planning, the following possible options were analysed and
assessed mainly from financial viewpoints:

Case A: Implementation of the level A scrvices (standpipe) only; and

Case B: Implementation of ihc. level B services {yard connection: 90% + standpipe: 10%) only
5.1.1 Premises

(1) Willingness to Pay and Affordability

The socio-economic survey showed that the average monthly income for households in
Moretele 2 is about R1,466. The average size of the houschold is approximately 6.4 persons,
67% of monthly income is derived from employment. Consumers in the Moretele 2 Area
currenlly spend R23.3 per month on water purchased from vendors or R0.9 per month an
borehole water, bul water purchased from vendors only represented 1% of total water
purchases. Consumer’s average Willingness to Pay (WTP) for the RDP level of service was
R9.1 per month and R28.5 per month for yard connections as shown in Figure 5-1. The
average willingness to pay for yard connections only represents 1.94% of total monthly
household income. Current income and affordabitity levels of beneficiaries in the Project
Area will impact on the $ize of the tariff that can be levied and sxpected revenues / income.

Generally, respondents scem to state their income smaller, but expenditures bigger. As such,

they also have tendency to express lesser amount as WTP, and approximately 3 % of
houschold income is applicable for their affordability 1o water supply on the basis of World
Bank’s experience in the planning of this sector.

In addition, the beneficiaries are categorised into three groups in terms of their income with
their affordability for water supply as shown below:

Table 5-1 Income Gmup and Al'fordabihty

“ Iocome Group (%) .-~ b Ave. Monthly income (R) . Affordability (R) - .
Low :-R49%m 2% 337 10.11
Middle : RS00 - R1999/m (49%) 1,179 35.37
| High  :R2,000/m- - {19%) 2,882 86.46
Average 1,446 43,98
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Figure 5-1  Comparison of Current Expese and Willingness to Pay

Moretele 2
Current Expense for Borehole 0.9 R/moenth/houschold  0.06%
Current Expense for Water Vendor 23.3 R/month/houschold  1.59%
Willingness to Pay for RDP Levetl 9.1 Rimonth/houschold  0.62%
Willingness to Pay for Yard Conc, " 28.5 R/month/houschold  1.95%
Average Monthly Income 1,466 R/month/household

Comparison of Current Expense and Willingness to Pay

Willingness to Pay
for Yaed Conc.

Willingness to Pay
for RDP Level

Current Expense for
Water Vendor

Curvent Expense for

Borchole

Y /;/_/
0.0 50 10.0 15.0 20.0 25.0 30.0

R/month/household

52



(2) Implementation Period

" In both cascs of A and B, overall implementation would requires five {5) years including fund
procurement procedures, detailed design and construction supervision as well as institutional
development.

5.1.2 Project Cost
(1) Initial Capital Cost

To determine the required initial capital cost, the following cost model has been applied to the
bulk and the retail water supply system excluding the specific cost of yard connections.

»  Direct Construction Cost (DCC);

*  Provisional and General (P&G) Cost: 15% of (1);

*  Base Cost: (1) + (2);

» Enginecring Fee: 10% of (3);

*  Miscellaneous: 2% of (1);

* Institutional Support and Development: 2.5% of (3);

+  Sub-total: (3) + (4) + (5) + (6%

«  Physical Contingency: 15% of (7);

+  Price Contingency: 10% of compound rate for the sum of (7) and (8) at the specified
year of disbursement; and

*  VAT: 14% of sum of (7), {8) and (9)

* [nitial Capital Cost: Sum of (7), (8), (%) and (10)

The cost of the yard connections consists of a direct construction cost, a price contingency and
VAT.

Direct consiruchon cost has been estimated on the basis of the proposed water supply system
and represents pure construction cost excluding P&G’s, any allowance for physical
contingencics and the other factors described in (2) to (10) above. More detail concerning
the engineering aspects of the assumptions are provided in Chapter 4 of this report,

The estimated initial capital cost for both Case A and Case B is summarised in Table 5-2 and
in greater detail in Table C.1-2 in Annex C.  In this table, the following definition is applied:

Bulk Supply: Bulk water supply infrastructures covering from raw water intake to bulk supply
pipeline until service reservoirs;



Retail Supply: Retail water supply infrastructures covering from scrvice reservoirs to

standpipes; and

Yard Conneclion: Connecting facititics between reticulation pipelinc and yard taps.

Table §-2  Composition of Initial Capital Cost (Unit : R 1,000)
CaseA Case B Difference

Bulk Supply
Basc Cost 68,331 71,256 2,925
Engincering etc. 9,729 10,146 427
Conlingencics 48,731 50,828 2,097
VAT 17,751 18,512 761

Total 144,542 150,742 6,200 ]
Retail Supply (Main}
Basc Cost 32,399 51,739 19,340
Engincering ¢lc. 4,050 6,467 2,417
Contingencics 23,837 38,066 14,229
VAT 8,440 13,478 5,038

Total 68,726 109,750 41,024
Yard Connections _
Direct Consiruction Cost - 15,470 15,470
Price Contingency - 7,221 7,221
VAT - 3177 3477

Total - 25,868 25,868
Total Capital Cost 213,268 286,360 73,092

(2) Operation and Maintenance Cost

To operate the water supply system, expenses such as raw water, power for pumping, and
chemicals for purification are incurred as well as salaries for staff. The operation and
maintenaace cosis for bulk water supply and the administeation cost for retail water supply are

estimated scparately.

The estimated annual operation and maintenance cost for both Case A and Case B is
summarised its Table 5-3 and its greater detail is provided in Table C.1-3 of Annex C.



Table 5-3 Annual Operation and Maintenance Cost  {Unit: R1,000)
Retail Water
Butk Water Supply
Case - : Supply
(Annual’ | Raw ' : Totat
i Electricity | Chemicals [ Salaries | Maintenance | Sub-
Demand) water . o ‘ . . ' Administration
: ) . Total
0013RAd | 0ASR/K | 0.04R/K | 0.025R/MK | D.0ESR/K
Case A
149 20535 459 287 11.2 3§22 2049 5171
{3,147,210%1) e
Case B .
398 54719 1224 76.5 459 8324 5073 1,33%.7
(3,059,226K1) B

(a) Opcration and Maintenance Cost for Bulk Water Supply

The operating cost for Vaalkop WTW and other bulk water supply infrastructure in the North
Mankwe Area are estimated from data for cxisting Vaalkop WTW schemes.

i) Raw Water Cost: 0.013 R/
Weltervreden WTW freats raw water from Mkombo Dam and Loskop Dam,
The raw water tariff is curceatly not apphcablc to extracted from Mkombo Dam.
The raw water cost for Weltervreden WTW is assumed to be 0.013 R/ki which was
paid for water from Loskop Dam in the 1996/97 fiscal ycar.

bSKO’ﬂ Power: 0.15 R/kl

The cost of energy for all of the pumps and purification plant is assumed to be O 15
Any real price increase is estimated at 3% per
annum and is based on data from Eskom.

R/ki of purified water produced.

iii) Chemicals:0.04 R/kl
The cost of chemicals is assumed to be 0.04 R/kl which was the chemical cost at
Weltervreden WTW in 1996,

iv) Salaries: 0.025 R/kl

Staff salaries are calculated based on the salary at Weltervreden WI'W in 1996.

v) Maintenance Cost: 0.015 R/l
Maintenance cost is assumed to be 0.015 R/kl, the average for MW in 1996.
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(b) Administration Cost for Retail Water Supply

The administration cost of the Water Secrvices Provider, which will also be the implementation
institution for retail water supply, is estimated based on the institutional devetopment plan.
The cost is calculated from the organisational structure together with the number of staff for

Scrvice Level A (RDP minimum level) and Service Level B (90%Yard Connections and 10%
RDP minimum level).

The proposed organisational structure is determined based on the size of the community.  For
example, a small community is assumed to have a population of 2,100 or 350 Houscholds
(approximately 6 persons/household) white a medium size community is assumed to have a
poputation of 4,800 or 800 households. Of the 17 communities in the Moretele 2 Area, 9 are
classified as small and 8 as medium sized communities.

-The costs to a small community for Service Level A and Scevice Level B are estimated to be
R700 per month and R1,150 per month respectively. Whereas the costs of Service Level A
and B to a medium sized community are R1,275 and R3,675 per month rcspcctivelly. The
applicable annual retail supply administration costs for Service Level A and Service Level B
are R204,900 and R507,300 respectively (See Table C.1-4 through C.1-6 of Annex C).

5.1.3 Calculated Tariff and Implications

n

(1) General

The financial consideration of the proposed project has two different aspects: the supply side
and the demand side approach through which sustainability of the project wil be sought.

In considering the financial aspects, the following basic conditions have been applied:

*  While the first tier (DWAF) will subsidise the initial capital cost required for the RDP level
of service (Case A), it will not extend financial support for a service level higher than the
RDP minimum level. This includes grant funding, subsidies, or loan guarantees on
behalf of a Services Authority or Services Provider;

» The average affordabitity of beneficiaries for water supply is around 3% of their houschold
income;

+ The real rate of interest in South Africa is around 8% pér annum; _

» Future perspectives of the inflation rate range from 8% to 10% pes annum;

*  Full cost recovery (i.e. 100% tariff collection);

» Analysis period is 30 years.



(2) Water Tariff

By applying the basic conditions above, an overall water tariff was determined.  Viewed from
the standpoint of a Water Scrvices Provider the water tariff should be enough to cover the bulk
and retail supply systems.

(a) Casc A

®)

i)

Bulk Water Tariff

In the cash flow analysis for the bulk water supply system, basic information such
as operation, maintenance and administration costs were compared with the current
data from Weltervreden Water Treatment Works. A bulk water tariff of R0.40/kl
(at constant 1997 prices) which included replacement cost for components with an
economic life less than the analysis period was computed. This tariff was also
applied to the tariff calculation of the retail water supply system

Retait Water Tasiff

In regard to the third tier, a retail water tariff was also computed as a means to
offset the recurrent costs including the bulk water tariff, maintenance and
administration costs. This computation resulted in a tariff of RO.68/kl or
R3.3/household at constant 1997 prices in 2003 when all beneficiaries will be able
to receive the RDP level of service. The same tariff represents about 1.0% and
0.2% of household income of the tower income (R337/month in 1997) and the
average income {R1,466/month) groups respectively.

Case B

The water tariff for Case B has been calculated subject to the following additional
conditions:

- Long-term Ioan + real rate of interest 8%, 20 yerars equal repayment
- Yard connection fee is included in the tariff calculation.

Buik Water Tariff ‘ ‘
Bulk supply is similar to Case A except that the second tier will acquire loan
funding for the initial capital cost for the service level higher than the RDP

level. A bulk water tariff of R0.58/kl was calculated for the bulk water supply
system.
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i)  Retail Water Tarif€
The retail water tariff to cover recurrent costs and loan repayment was
computed resulting in R2.97/k}. The calculated figure implics monthly
expenditure per household for water supply of R38.8 and R14.3 for the average
and low-income groups respectively.  This is equivalent to 2.6% and 4.2% of
the monthly income of cach respective group.

Process of caluculation of tariff sciting for bouth Case A and Case B is shown in Table C.1-7
of Annex C.

{2) implications

Project evaluation included the financial viability and sustainability of Case A and Casc B.
The results of the evaliration are summarised in Table 5-4.

Table 5-4 Implication of Case Aand B

Standpipes 100% 10%
f’;‘\t‘f © | Yard Co:_)h'ec(lions _ 0% 9%0%
Consumption {(AADD) 250cd 68 led
1. Community Preference ' Very low Rather High
2 M Oplhly Low Group R31.3{251cd) R14.3 (25 1cd)
Tariff Avge. Group R3.3 (25 Icd) R38.8 (68 Icd)
Low Group R10.11 R10.11
3. Affordability : ‘
: 1 Avge. Group " R43.98 R43.98

4. Risk of Rlegal /

Unauthorised _connections Extremely high Possibly low

5. Fund 2nd Tier Not necessary Possibly no problem
Mobilisation 1 3 14 Tier Not necessary Rather difficult

6. Institutional 2nd Tier No problem Unknown
Capacily 3 «d Tier Need strong reinforcement Need strong reinforcement

As can be seen from the table, Case A is affordable to the beneficiaries of the low-income
group. However, the community survey conducted by the Study Team showed that the RDP
minimum level of service is, generally, not welcomed by the communilies and has a higher
risk of illegal or unauthorised connections. Non-payment is also a major problem. On the
other hand, Case B which provides the higher service level with 90% yard connections is the
preferred aliernative to most communities but the tariff is higher than the affordability level of
beneficiarics. Consequently, a responsible Services Provider may not face great difficulty in
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mobilising the external funding required for the initial capital investment and working capital
requirements.

5.2  Staged Development Approach
5.2.1 General

Based on the above evaluation, it would appear that neither simply implementing Case A nor
Casc B would be the best alternative considering the viability and sustainabitity of the project.
To this end, it is proposed that a staged development approach, “Case C”, be introduced that
will start the project with Case A in the carlier years and then upgrade the system towards Case
B. The proposed option includes a period of five years operation at Service Level A after
completion of the infrastructure development in year 2002.

5.2.2 Alternative Plan

To implement the proposed aption as Case C, the following two options were further reviewed
from financial viewpoints:

Case C-1: A part of the cost required for upgrading service level shall be borne by
beneficiaries through prior deposit during the Service Level A period, which must
be included in the water tariff of the Level A.

Case C-2: The full cost required for upgrading service level shall be procured through an
external loan fund.

5.2.3 Water Tariff and Implications
As similar manner that was applied for financial analysis of Case A and Case B in the carlier
part of this chapter, a water tariff is calculated as shown in Table 5-5 and its implications are

evaluated in Table 5-6.

Table 5 5 Water Tariff for Case C-land C-2

zooz.zwz 20082012 | 20132007 | 20182022 | 2023-2027
CREHC | RKL RKL | RKL R/KI
Case C-1 22.62 212 2.14 218 220
Case C2 EFY) 297 2.99 3.03 3.05

As mentioned in Table 5-6, it can be said that Case C-1 will be the most realistic option for
implementing North Mankwe Water Supply Scheme under the framework of Magalies Water
Expansion Project.



Tabte 5-6

Evatuation on Aitemative Plans (C

ases C-1 and C-2)

: g Alternatlve Plan ((‘ase)
o Particulars - . C-1- B - C'2
Water Tariff Since the tariff includes reserve The Iariff occupics Igss than 3% of
and fund for upgrading service level (a | household income in both average
Benefictaries’ part of etail water supply facility | and low income groups.
Share ist Stage and conncction fee), it occupies
(While the zero about 3% of houschold income of
growth for average income group, while it
beneficiaries’ docs 6.7% of household income of
income is low income group. o
expected, the Through introduction of quantity | Similar to Case C-1, the tariff
tariff includes base water tariff, it occupics 1.9- | occupies 2.6-2.7% of houschold
real increase of 2.0% of houschold income of income of average group.  On the
eleciricity charge | 2nd Stage average income group.  On the other hand, it does 4.2-4.3% of
al 3% per other hand, it does 3.0-3.1% of that of low income group,
annum.) that of low income group, respectively.
______ respectively,
Total Water Average Low Income Average Low Income
Charges per Income Group Group Income Group Group
Household ‘ :
{2002-2027) 8,125 3,846 9,296 3,540
(Rand) -

Centeibution fo Improvement of
Financial Grouad of Service
Provider

Through the reserve fund
accumulated during the st Stage,
North Mankwe will be able to
secure aboul 18.4 miltion Rand as

original fund.  Due 16 the original

reserve fund, credibility of service
providers will be improved for
cxternal funding institutions, and it
facilitates the service providers to
oblain the required lo2n more
casily than Case C-'Z inthe 2nd
Stage.

All the cost to be required for
upgrading the service level will be
depending on external funding
institutions, the proposed service
provider, especially Highveld
District Councils as 3rd Tier will
face tack of credibility taking into
account the present financial
situation.

Qverall Evaluation

While the tariff in Case C-1 for the st Stage exceeds affordability of
tow incorme group due to reserve fund as prior investment in the FS
area, the tariff for the 2nd Stage occupies household income by 0.7 to
1.2% lower than Case C-2.  As for total expenditure forwater charge
during the calculation period of 25 years, average group of Case C-1
bears lesser burden than Case C-2, low income group of Case C-1 must
expend a little bit more water charge by about 300 Rand for 25 years

than Case C-2.

In this context, the low income group of Case C-1

situates rather severer position than Case C-2, the average group of Case
C-1 could enjoy more favourable condition than Case C-2 in lerms of

their cost sharing for water tarift.

In addition, Case C-1 will be able to
improve credibility of service providers.

Therefore, the Case C-1 is

considered the most realistic option when proper measures will be taken

for the low income group.
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5.3  Details of Case C-1
5.3.1 Development Concept

The proposed option “Case C-17 aims to uliimately provide the service level B (yard
conngction) to all beneficiarics of the target communities in the North Mankwe FS area, with
lesser cost burden to the beneficiaries and with sound management of the supply system by the
service provider. The proposed option shall start to provide the water supply facitilies under
the service level A, which does not impose any financial burden for the initial capital cost to
the beneficiarics. Doring the course of the service tevel A, every community has enough
time to discuss and to obtain consensus about the possibilily to upgrade the water supply
system to the service level B.  Especially, counternicasures must be fully argued among
community members, which should support the low income group.

In order to atlain the said target on the sustainable basis, it is prerequisite to reinforce and
strengthen the institutional capacity of the 3rd tier including the target communities. In this
connection, the proposed staged development approach will facilitate the required institutional
development, The way and method of the institutional development of the 3rd tier are
detailed in Chapter 6 of this report.

The scenario of the proposed option is shown schematically in Figure 5-2.
5.3.2 Project Cost and Allocation

(1) Initial Cost

The proposed option requires two sets of initial capital investment, firstly those cost to be
invested for providing the infrastructure under the level A services and an institutional
development; and secondly those for upgrading the infrastructure from the level A to the level
B services and institutional development. Table 5-7 Summarises the initial investment cost,
of which detail is given in Table C.1-8 of Annex C.

Table 5- 7 Inmal Investment Cost (Case C-I) _ (Umi RL 000)
Bulk Supply 144,542 9986 154,528 | uw
Retait Supply 68,726 66,070 134,796 IV (HW+EDC)
Yard Conection - . 41,660 41,660 -ditto -
Total 213,268 117,716 330,984
Remarks 1998-2002 2003-2007

Note: At 1997 prices with price escalation of 10% p.a.
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The necessary fund for the 1st stage amounting to R111 million must be shouldered by the 1st
tier {DWAF Central Office), while those 'fﬁntl for the 2nd stage will be arranged both by the
service provider (JV of HW and HDC) and the beneficiaries. A part of the cost required for
the 2nd stage should be collected from the beneficiaries as water tarift.

Disbursement schedule of initial cost is shown in Table 5-8 below, and its detail in Table C.1-8
of Amnex C.

Table 5-8 Disbursement Schedule of Initial Cost for Case C (Unit:R1,000)
Stage ~ Stagel - Stage2
: 1|24 3 4 S |sub-1 6 7 8 9 10 Sub. | Total
YeR© | loog | 1999 | 2000 | 2001 | 2002 | Total | 2008 | 204 | 2005 | 2006 | 2007 Tolal|
Bulk Supply | 429 3.647] 44416] 65.603] 27.497)144.542 0] 251| 30ss| 4489} 21| 99860 154828
Retait Sepply | 203] 1341] 12782 3893s] 15465 3726 195| 1.289] 19.899] e2381) 1017]007730[ 176,438
Total 1] s088] 7,158} 107,538] a29mlanze|  225] 1,540 22,903 e6870] 26,48) 147,706 0984

(2) Operation and Maintenance Cost

In order to maintain the projeci' facilitics on suslainable basis, an operation and maintenance
cost (O & M cost) including administration cost will be required. The basis for calculating
the O & M cosl is slated in the earlier part of this Chapter.  The proposed project requires the
following opcration and maintenance cost:

Table 5 9 Annual Operatien and Maintenance Cost for Case C {Unit: R1,000)
'Stage 1 {Level A) _ Stage 2 {Level B). » Executing Body
Bulk Supply 312 920 HW
Retail Supply 205 507 W (HW+HDC)
Total 517 1,427
Remarks 2002 - 2007 2008 onward

All the O & M cost must be reflected in the proposed water tariff.

53.3 Water Tariff

(1) General

The Moretele 2 FS area is located in economically backward area, and most of all
communitics have almost none of economic prospect in future, resulted in difficulty to expect
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income growth of communily people. On the other hand, Highveld District Council as the
3rd tict institution for water supply sector has very short history since established in 1994, and

its financial ground is still weak, rclying on a half of revenuc from levies, laxes and grants
from the central goveinment.

Under such siluation, it is quite difficult for the proposed option Case C-1 to fully satisfy with
the requirements from both the supply side and the demand side, in other words, the oplion
faces so-calted antinomy. In this context, quite careful analysis on financial aspect of the
proposed option has been carried out.  However, the result of watcr tariff calculation is not

favourable for the low income group for which carcfu! attention should be paid as mentioned
below.

(2) Cash Flow Analysis

By applying the same method and provisions that are used in the preliminary analysis for Case
A and Case B in this Chapter 5, cash flow analysis is carried out for both the bulk supply and
the retail supply. In this cash flow analysis, firstly the bulk water supply system is analysed
for MW as the service provider under the closed system of the proposed option. Then, the
retail water supply system is done taking a calcutated bulk tariff into consideration. These
processes of analysis are shown in Annex C of this report.

(3) Retail Water Tarilf

During the Ist stage operation (Level A: 2002 ~ 2007), a flat rate of water tariff, R22.62 per
month per household will be charged, of which 86 %, 10 % and 4 % are allocated to the
teserve fund for upgrading, the bulk water tariff and the administration cost, respectively. In
other words, R0.67 per month per houschold is a pure water tariff to be charged to
beneficiaries. In year 2007, the accumulated reserve fund will occupy about 40 % of the

upgrading cost (R45.75 million), and the rest 60 % or R27.34 million will be secured from the
cxternal fund agency.

After upgraded to the level B services, a retail water tariff of R2.12-2.20 per Kl will be

chargeable, which includes redemption of a part of the initial capital cost (upgrading cost) and
O & M cost. '

(4) Issues Relating to Water Tariff Setling

(a) Community level

It is rather difficult to introduce diffezent service levels into a single community from
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technicat vicwpoint, hence the communily must oblain consensus of community members
on the service level.  During the process on the above, communily members should
discuss on appropriate consideration for the low income group including:

»  Possibility of cross-subsidisation within the community
» Positive utilisation of low income group for labour works during construclion stage as
income increasc even temporary basis '

» Mobilisation of low income group for O & M works of water supply facilities within the
community

(b} Service Provider level
In order to attain full recovery of water tariff, the following items will be examined:

« It is defined that the operation and maintenance of facilities and water charge collection
arc responsible for the communily itself, and incentive and penalty system will be
applied on the occasions

» To prepare and distribute easily understandable document on the impact of the reserve
fund and to remove uneasiness of beneficiaries through preparation of separate
accounting system for the reserve fund for which periodical audit will be applied

{c} Low income group level

In order that the group will be able to participate for the higher service level, the followihg
item must be examined:

* To reduce cost burden of connection cost between the setail supply pipe and yard tap,
the low income group shall contribute by offering their efforts for the required lal?our
works

(d) Feedback of experience obtained from Pilot Project

In order to realise the val"i_ous”mcasures stated above, expericnces and best practices
obtained during the process and the implementation of the pilot projecis, must be reflected
including on the following items:

. Approac'h method and process of establishing Local Project Steering Committees in the
three pilot project communities; and

¢ Method of water tariff computed on the own initiative of the concerned communities
(Kameelboom and Segokgo) and the process to obtain consensus of community
members on the set tariff,
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534 Funding
(1) General

Table $-10 shows selected financial data of stakeholders responsibie for providing retail water
supply to FS areas.  These institutions are also cesponsible for securing funding required to
finance the cost of butk and retail infrastructurc for the proposed water supply projects.  HW
will be the designated sceond ticr anthority (Water Board) responsible for bulk water supply to
the Moretele 2 FS area while Highveld DC has responsibility for retail water supply. HW
will be statutory not-for-profit organizations '(also known in South Africa as Scclion 21
companics) which can borrow short and long-term funds from the capital market or
commercial and investment banks. It receives no central government subsidies or loan
guarantecs. It also has to follow sound business practices and are subject to certain

regulatory, labor law, and accounting standards and practices as commercially-driven
enterpriscs.

As section 21 companics, HW will not be allowed to make a profit or declare dividends. Net
operating income will be appropriated to various funds such as a Capital Redemgption Fund
used for providing redemption of loans for capital expenditure. Other funds include
Betterment/lmprovement Funds used to finance future capital expenditure and upgrading and
Depreciation and Replacement Funds used to replace existing plant and equipment that has
become worn-out or obsolete. The programs and activities of HW will be guided through a
board of directors who are all appointed for a specific duration by the Minister for Water
Affairs & Forestry, The role of the Board is to set broad policy guidelines and procedures on
the HW’s aclivities, ensures that policies are being interpreted and implemented corvectly and
revicws major po'licy ar¢as in order to keep them current.  The Board will have responsibility

for preparing annual financial statements that fairly represent the financial position and the
results of the water utilities.

The directors will be also responsible for ensuring that the HW’s maintains adequate
accounting records and systems of internal control.  These are designed to provide reasonable
assurance as to the reliability of the annual financial statements and to adequately safeguard
the utility’s assets and detect irregularities. As a pre-requisite, most borrowers in South
Africa require that fund applicants have a solid financial track record and be in good financial
slanding evidenced by a strong balance sheet.

The HDC covering the FS arca has only been in existence since 1994 and is primarily
responsible for retail water supply in rural areas where the presence of local government does
not exist. Because of their recent development, the HDC does not have a strong movable and

immovable asset base and do not meet most of the funding criteria required by lending
inslitutions.
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Table 5-10 Financial Status of Stakeholders

(Unit; ' GO0OR)

1956 1996 1996 Bud.6/77 1996 1996
Description Magalies| Rand Eastern | Highveld |[Rustenbrg  Brits
Water Water ne nC ne TIC
Revenues/Income
Bulk wates sales 36,2271 948,899 22,300 0 14,246 8,682
Levy income ] 16,000 65,132 36,597
Cenfral/Provincial Govt. transfersfaliocations 0 166
Subsidics & grants 0 10,063 670
Interest on investments 3939
Qiher (sundry income, tegional function) 611 2,448 2,790 647 146
Total (buedgeted) sevenues 16,838 948,899 §0,811 67,922 56,099 8,994
{ess expensesibudget allocations
Water purchases 50021 109,369 20,300 0 14,246 256
Lesotho Hightands Water Project Levy 123,591 ‘
Operating cosis 13,262] 433,059 4,505 6,677 4,261 8,849
Contributions: provisions and reserves 0 o 28,264 105
Regional function 14927] 29270
Contribuiions/Allocations to: tocal badies, capital cutlay 6,607 25,659 1,106 14
Other '
Total expenses . 18.264] 666,019 - 46,539] ~ 61,606] 47,877 9314
Net opecating income/surplus 18,574;. 282,880 4472] 6316 8,222 =320
Vet margin % ' 50426 2981% 8.80% 9.30% 14.66% A.56%
Less:
Interest and finance charges 8,339 39,241
Statutory Transfers 130,088
Betternent Fund 52,298
Redemption Fund of 71,790 25
Annual Appropriations/Net Surplus 10,235] 113,551 4,472 6,2%1 8222 <320
L ppropriation lo Funds _
Betterment Fund 53,985
Reserve Fund 54,566
Depreciation & Renewals Fuad 7,000
Current assets (cash, inventory, accounts receivable) 22.560F 326,264 22,987 20,632 6,625
Current liabilities {accounts payable) 10,893] 230,028 21,238 10,239 6,623
Net current assets (wotkiog capital) - 11,667~ 96,236 ¢ 1,749] 10393 0§
Fixed assets 194,912] 2,303,830 2,733 113 16,765
Investments 69,138 35,560 22,987 24,000 11,027
JOther assets 16,162 1] 167
Total - 280,213] 2,337,410 - 25,722 24.28¢] 27,7192
[Total asse 302,773] 2,663,674 .0 48,705 44,912 4417
Long-term debt (loans, long-term commitments) 184,670] 200,205 2,735 i1 16,165
Reserves and provisions 44,444 22,094 34,560 9,335
Capita contributions 627661 13,700 0
Accumulated Funds 0] 1,459,741 2,642 1,692
[Totai " 291,880] 2,433,646] - 0 27,471 34,673 27,792
Total liabilities 302,773] 2,663,674 L 48,709 44,912 34,417
Source: RW 1996 Annual Report; MW 1936 Annual Report; Eastern DC, Highveld DC; Rusienbetg DC, Brits TLC
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Unlike MW, they do not have direct sources of revenuc since a substantial percentage of their
income is derived from levies (taxes), subsidics and grants.  Personnel is typically the largest
single item of locat government expenditurcs and the ability of local authorities to recruit, train,
and motivate staff is critical to its abitity lo provide retail water delivery services efficiently.

Under the Green Paper on Local Government published October 1997, Yocal authoritics (such
as DC’'s, TRCs, and TLCs) are responsible for delivery of retail water and sewage services to
end uscrs/consumers.  Loan financing by local authorities for water supply infrastructure has
several desirable attributes,  Firstly, it depoliticizes the allocation process on the basis of the
user’s willingness to incur debt. Secondly, lending also forces potential beneficiaries to
reveal their degree of commitment to the project. The private market’s demonsirated interest
in South Africa in lending to locat authorsities without any implicit or explicit subsidies is
extremely limited. Long-term financial commitment of any kind to local authorities is
viewed as extremely risky because, as political cntities local authoritics lack readily
marketable collateral and is typically viewed as unaltractive to private capital. Local

authoritics arc unable to atiract private capital on market terms or obtain the assistance of
ceniral government,

{2) Financial Viability and Passible Funding Source
(a) 1stTier (DWAF)

DWAT is currently implementing water projects under RDP Programmes 1, 2 and 3 of which
main features are summarised in table 5-11.

"Table5-11 RDP Budget Allocation

RDP |  Target = | Numbersol  Estimated Cost | - Remﬂs S

‘Number Population - Projects - Milliens) ~ | T R

1 978.000 12 282 The projecls are completed or nearing
completion

2 2.765,000 138 629 Prajects have been started under this
programme

3 2,664,000 345 950 Projects have been starled under this
programme

From the above table, unit project cost varies from R1,92 million in RDP 3 to R23.5 million in
RDP 1. Following to the above, RDP Programme 4 is planned and budgeted amounting to
R1.3 bittion including R(.3 billion of RDP 2 and 3 cost overruns. Except the cost overun,

the budget allocated new RDP 4 Programmes will be disbursed over 4 years from 1997/98 to
2000/01.
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Under the RDP 4, total of R639. million has been allocated for new water projects in which
KwaNdebel ‘('Pro'jecl No. 4101) reccives the highest budget for single project, amounting to
R28.9 million. In this context, the required capital cost for the Level A scrvices in the North
Mankwe FS area, about R11% million is comparatively high, therefore, it is prerequisite for
DWAF to secure external loan funding to implement the proposed project in due course.

(b) 3rd Tier (HDC)

As can be seen in Table 5-10, HDC dosc not nave significant {ixed assels although its has R22
million in reserves and provisions, almost all of which is invested. #ts current fatio is 1.1, but
again like EDC and RDC, it have any fixed asscts on the balance sheet.  HDC is also the only

DC not engaged in water sales.  Its income is derived from levies which is not sustainable in
the long term. '

It is proposed that the portion of the tariff over and above the Q&M component be transferred
to a reserve fund and invested with reasonable and safe return on investment over the five year
period for operating at Service Level A, At a flat rate of R22.62/month, 86% (R19.4D) of the
tariff could be transferred to the reserve fund.  The goal is to accumulate 40% of the R45.75
~million (at 1997 price) required to upgrade the system from Service Level A to Service Level
B. 1t is anticipated that 40% of the capital cost for upgrading from Level A to B will be
available from the rescrve fund after five years. It is also hoped that the financial position of
the Scrvices Provider would have greatly improved after the five-year period so that loan
funding will be possible, when the reserved fand will be kept and accumulated in a certain

bank account who will become a possible lending institution to the service provider (JV of
HW and HDC).

The possibility of obtaining funding in the form of soft loans or grants is extremely limited due
to the current policy of DWAF of not obtaining loans, grants ot guaranteeing loans on behalf
of local authorities. This limits the funding sources to primarily DBSA, Commercial Banks
(including special infrastructure and developments funds), and Merchant Banks (e.g. public
finance departments) who would lend at commercial interest rates.

5-19






	CHAPTER 2 PROJECT AREA 
	2.1 Climate and Geophysical Environment 
	2.2 Present Water Supply Conditions 
	2.3 Socio Economic Conditions 
	2.4 Institutional Situation 

	CHAPTER 3 WATER DEMAND 
	3.1 Population Served 
	3.2 Level of Service 
	3.3 Water Demand 

	CHAPTER 4 PROPOSED WATER SUPPLY PLAN AND CONSTRUCTION COST 
	4.1 Assumptions for Planning of Infrastructure 
	4.2 Study of Alternative Water Supply Plans 
	4.3 Proposed Water Supply Plan and Availability of Raw Water 
	4.4 Preliminary Design of Major Infrastructure 
	4.5 Construction Costs at 1997 Prices 

	CHAPTER 5 FINANCIAL APPRAISAL 
	5.1 Preliminary Analysis on Case A and Case B 
	5.2 Staged Development Approach 
	5.3 Detail of Case C-1 




