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REPUBLIC OF BOPHUTHATSWANA
DEPARTMENT OF WATER AFFAIRS

MORETELE 1 WATER SCHEME - PROJECT 4 - STAGE 1
STINKWATER AND NUWE EERSTERUS

PRELIMINARY ENGINEERING DESIGN

EXECUTIVE SUMMARY

This report entails the Preliminary Engineering Design of the proposed trunk mains and reticulation
to Stinkwater as well as the upgrading of Reservoir R6 with an additional 16 MI storage capacity.

The proposed project comprises the following :

The construction of trunk mains from Reservoir R6 to Stinkwater and Nuwe Eersterus. These trunk
mains comprises approximately 3060 m of 400 mm diameter, 1100 m of 350 mm diameter 2600
m of 300 mm diameter and 2050 m of 200 mm diameter FC pipes. The estimated cost for the
trunk main is R3 700 000.

12000 m of primary reticulation traversing a route determined by dummy standpipe positions. The
estimated cost for the primary reticulation is R1 600 000.

The extent of the secondary reticulation is dependant on the number of applications for yard
connections and is estimated as 40% of the total for 1994. This represents approximately
32000 m of reticulation and the cost is estimated at R3 600 000.

A 16 MI Reservoir at command point R6 which is estimated at R2 300 000.

It is thus recommended that an amount of R11 200 000 be approved for this project which
includes for 10% contingencies, estimated escalation, community participation, fees and
disbursements and VAT.
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PART 1 z BACKGROUND AND LOCAL CONTEXT OF PROJECT

Section 1 : Development Rationale

1.1 Locality
The townships of Stinkwater and Nuwe Eersterus are situated approximately 12 km west

of Hammanskraal and approximately 45 km north of Pretoria. The locality of Stinkwater
and Nuwe Eersterus is shown in Figure 1 included at the end of this report.

1.2 Moretele 1 Water Scheme Context

The regional water supply scheme comprises the bulk distribution and reticulation of
potable water to the Moretele 1 region of Bophuthatswana. This phased development is
further described in Table 1.1. Potable water is to be provided to a total present day
population of some 255 000 people which is expected to grow to some 424 000 by 2010.
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TABLE 1.1 MORETELE 1 WATER SCHEME : PROJECTS AND PHASING
PROJECT PHASE COMMENTS

Project 1 : East Bank Rudimentary Supply

a) Marokolong Low Rudimentary Reticulation N/A Complete

b) Marakolong High Rudimentary Reticulation N/A Complete

¢) Ramotse Rudimentary Reticulation N/A Complete

d) Bosplaas East Reticulation and Link Main TBD Private owned land
e) Wynandskraal Reticulation and Link Main 1 Tribal Land/State

f) Maubane 2 Reticulation and Link Main 1 Tribal Land/State
g) Maubane 1 Reticulation and Link Main 1 Tribal Land/State

i) Witgatboom N/A Boreholes
j) Thulwe N/A Boreholes

k) Priska N/A Boreholes

l) Potwane N/A Boreholes

m) Trunk main from Babalegi reservoir to Babelegi Industry N/A Complete

n) Trunk main from Babelegi Industry to Carousel N/A Complete

o) L.P. reticulation to Ramotse/Marokolong N/A Complete

Project 2 : Raw water source, treatment

and bulk supply to service reservoirs

a) Leeuwkraal Dam Pumpstation 1 Commenced

b) 800 Pipeline from Kudube Dam to Treatment Works 1 Commenced

c) Treatment Works 1 Commenced

d) Kudube Pumpstation 2A to Reservoir R4 N/A Complete

e) Trunk main from Pumpstation 2A to Reservoir R4 N/A Complete

f) Reservoir R6 3 Stage 1 complete
g) Reservoir R2 3 Additions to existing for Project 3
h) Link between East Bank and West Bank 3 Future flexibility
Project 3 : West Bank Supply

a) Kudube Reticulation N/A Complete

b) Kudube Unit D High Reticulation N/A Complete

¢) Kudube South Reticulation N/A Complete

d) Majaneng Low Reticulation 1 Tenders October 1993
d) Bosplaas West Low TBD Private owned land
e) DMS Group Link Main and Reticulation 2&3 -

f) Makapanstad Link Main and Reticulation 1&3

g) Moratele N/A Boreholes

h) Kontante N/A Boreholes

i) Kgomo—-Kgomo N/A Boreholes

j) Tladistad N/A Boreholes

k) Kwa—Mmatlhwaela N/A Boreholes

l) Leeukraal N/A Boreholes




PROJECT PHASE COMMENTS

Project 4 : South Western Supply

a) Sekampaneng TBD Kudube Town Area

b) Suurman Link Main and Reticulation 1 Tenders October 1993 — Link

Main completed

c) Dilopye Link Main and Reticulation TBD Private owned land

d) Ga—Mokone Link Main and Reticulation TBD Private owned land

e) Stinkwater and Nuwe Eersterus Link Main and Reticulation 1 State land

f) Mogogelo Link Main and Reticulation 2

g) Kwa-—Ratsiepane Link Main and Reticulation 3

h) Kromkuil Link Main and Reticulation TBD Private owned land

i) Ga—Motle Link Main and Reticulation 3

j) Ga—Moeka Link Main and Reticulation 8D Private owned land

k) Swartdamstad South Link Main and Reticulation 3

) Swartdamstad North Link Main and Reticulation TBD Private owned land

m) Mmakaunyane East Link Main and Reticulation 3

n) Legkraal N/A Boreholes

o) Kudube Unit D Ext N/A Link Main completed —

Reticulation by BHC

p) Majaneng High Reticulation 1 Tenders October 1993

TBD Private owned land

q) Bosplaas West High Reticulation

* TBD = To be determined by Department
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1.3

1.4

1.5

1.6

PART 2

Section

2.1

Existing development and town size

The extent of the current development is shown on the 1:2 000 layout plans included with
this report. The borders indicated on the 1:10 000 orthophotos are as determined by
Setplan and noted in their report "Southern Odi-Moretele Development Appraisal” of May
1991 and further investigations conducted in September 1993. The development area
comprises approximately 245 ha for Stinkwater and 456 ha for Nuwe Eersterus surrounding
a privately owned area of some 730 ha in Ga-mokone. These three areas are collectively
known as Stinkwater.

Population estimate and growth

The average number of persons per dwelling as determined in the 1390 Socio-Economic
Survey by Data Research Africa in association with Settlement Planning Services is 6,77
persons per dwelling. The dwelling count is estimated as 1186 and 2047 dwellings for
Stinkwater and Nuwe Eersterus respectively. This gives a total 1993 population estimate
as 21 887.

Growth potential as determined by Setplan is 4,8% for 1989 to 2000 and 3,8% for 2001
to 2010 which gives a predicted population of 44 134 in 2010.

Local Authority function

The local authority believed to be active in these areas are the Tidisano Community
Authority. This will be confirmed once a community participation programme commences.

Community Participation

The outline of the Community Participation Programme as referred to in Diagram 1 is
proposed.

TECHNICAL REPORT

2 : Water Supply

Sources of Suppl

The feasible sources of water for the South Western Supply Region have been identified
as reservoirs (R6) situated at the Command point at the southern boundary of Moretele 1
as well as underground water.

Reservoir R6 obtains potable water from the Kudube treatment works which in turn obtains
raw water from Kudube dam. The reservoir is situated on the highest point in the Moretele
1 region and has an operating level of some 1157 m amsl. which commands the entire
South Western Supply region.
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2.2

2.3

2.4

2.5

It was shown in volume lll of the appraisal report "Moretele 1 Water Supply Programme :
Project 4" that it is more economical to supply the South Western region up to
Mmakaunyane with potable water from reservoir R6 than to exploit underground water
sources.

Currently residents of Stinkwater and Nuwe Eersterus obtain water from boreholes with
high fluoride content and polluted surface water sources.

Levels-of-service

Previously the Level of Service concept (LOS) as described in Annexure A to the
"Guidelines for the selection of Design Criteria (Revision 1)" was used to estimate the
primary water demand in a demand centre. Recently policy changes were proposed
regarding the provision of rudimentary stand pipes.

In view of vandalism to and water wastage at such standpipes, it has been proposed that
only yard- and house connections be supplied for in future projects. This would however
not influence the calculation of the water demand as it is envisaged that some of the
privately owned yard connections will replace public standpipes. The right is reserved for
any yard connection owner to sell water to the public from his property.

The demand for potable water

Moretele is a warm and semi-arid region. Consumptive water demands are thus higher than
in cooler, wetter regions of the RSA. Taking this fact into account, as well as the nature
of the supply and the corresponding guideline figures, the following unit demands have
been adopted for Stinkwater and Nuwe Eersterus.

a) Yard connections - 80 l/capita/day
b) Yard connections operating as water vendors - 80 l/capita/day and in addition

35 l/capita/day for all prospective water buyers envisaged to utilize such a supply
c) House connections - 120 l/capita/day

House connections are expected to be required to the permanent buildings.

Table 2 (Section 7) predicts the growth in both the annual average and the summer daily
demands for the Moretele 1 region, and has been based on the population growth table and
levels of service calculated in Table 1 (Section 7).

The demand for fire

As these are rural villages and in accordance with the guidelines, no provision has been
made for fire flow.

Storage

Storage for the South Western supply area including Stinkwater and Nuwe Eersterus is
provided in the command reservoir R6 situated on the southern border of the Moretele 1

region.
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2.6

The current capacity of reservoir R6 is 5 Ml. Allowing for Suurman, Majaneng, Dilopye,
Stinkwater, Nuwe Eersterus and Kudube Unit D Extension, the required storage capacity
at Reservoir R6 in 1995 is some 12 MI. Itis therefore recommended that Reservoir R6 be
upgraded by an additional 16 MI storage capacity in 1994. From demand growth curves
it is estimated that another 16 MI storage capacity will be required by the year 2000.

Distribution_mains
In the planning, distinction has been made between bulk, trunk and reticulation mains.

Bulk mains can be defined as that portion of the water supply system that is used for bulk
supply to or from reservoirs or pumpstations designed to cater for a supply not higher than
summer daily demand.

Trunk mains can be defined as that portion of the water supply system that is used for bulk
supply from reservoirs or pumpstations, to the points of draw-off to specific development
cells or units. Trunk mains are designed for peak flow rate. Yard and house connections
are not normally provided from trunk mains.

Supplying individual development areas through trunk mains, and not through the
reticulation or adjacent cells, result in numerous advantages for the control and
management of water supply.

Trunk mains planned for Stinkwater and Nuwe Eersterus are shown schematically on
Figure 2.

No information regarding geotechnical conditions is available and it is recommended that
a full geotechnical investigation be executed prior to tender stage.

The minimum depth of cover over reticulation mains is 600 mm in verges and 1 000 mm
below the travel ways. Trunk mains will be graded to ensure adequate air venting. A
minimum cover of 1 000 mm will be adopted.

Preliminary calculations have shown that pipe classes providing for 90 m internal pressure,
i.e. uPVC class 9 or FC class 18, will be adequate. It is proposed that uPVC mains for
sizes ranging from 63 mm dia (minimum) to 160 mm dia and FC mains for larger diameters
be adopted as this is at present the most cost-effective for small diameter water mains.
Fittings will be cast-iron and steel suitable for coupling to FC or uPVC pipelines.

Isolating valves will be cast-iron, non rising spindle, clockwise closing valves to SABS 664 -
class 10. lIsolating valve positions will be selected in order that sections of reticulation can
be isolated for maintenance purposes when required. -

Scour valves will be installed at the low end of isolation zones, in order to properly drain
the reticulation mains for maintenance purposes.

Yard connections and water supply fittings in dwellings within residential areas will allow
air to be released from reticulation mains during normal operation, and to enter mains when
these are drained for maintenance purposes. No specific airvalves are therefore proposed
within the reticulation except where venting is required during filling. Air valves will be
provided to vent trunk mains, as no direct connections will generally be made to these
mains.
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2.7

2.8

Phasing

As shown in Figure 2 the trunk mains proposed for Dilopye, Stinkwater, Nuwe Eersterus,
Ga-Makone and Matenteng will be phased as follows:

Links ABCDEFG will be installed in Phase 1 and will allow for :-

a) Nuwe Eersterus {47 |/s DPFR 1995)
b) Stinkwater (28 I/s DPFR 1995)
c) Dilopye (22,4 I/s 2010)

The trunk mains required will comprise of 3060 m of 400 mm diameter, 1100 m of 350
mm diameter and 2600 m of 300 mm diameter FC Pipes totalling some 6760 m.

Phase 2 comprises the construction of an additional parallel pipe to link AB and the
construction at links BHIG.

On completion of Phase 2 links ABCDEF will supply :

a) Stinkwater (73 I/s DPFR 2010)
b) Dilopye (22,4 I/s DPFR 2010)

Phase 2 (links BHIG) will allow for:

a) Ga-Makone & Matenteng (143 I/s DPFR 2010)
b) Nuwe Eersterus (130 I/s DPFR 2010)
¢} Balance of South Western Region up to Mmakaunyane (261 I/s DPFR 2010)

It is envisaged that a total length of 9,2 km of steel and FC Pipelines will be required
comprising of 3,1 km of 700 mm diameter steel, 3,4 km of 700 mm diameter steel, 3,4
km 650 mm diameter steel, 6560 m of 600 mm diameter steel, 1 km of 500 mm diameter
steel and 1,1 km of 300 mm diameter FC Pipes.

We believe this to be the most economical phasing for supply to this region.

Extent of Construction

A minimum reticulation will be installed to serve as the main reticulation rings on pipes.
The position of these pipelines are determined according to the guidelines as if public
standpipes are still being installed and follow a route through dummy standpipe positions.
Tender quantities will be based on the level of service as predicted in the reports by Setplan
for the year 1994. The actual extent of construction, apart from the minimum described
earlier, will be determined by the number and positions of yard and house connections
being applied and paid for by the residents prior to and during the construction period.

Trunk mains from reservoir R6 to the points of draw-off are required.
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PART 3

Section

3.1

3.2

3.3

3.4

FINANCIAL REPORT
3 : Capital Costs

Cost Base

Planning and construction costs are subject to escalation and are therefore a function of
the specific development programmes that are followed. A cost base should therefore be
coupled to any cost estimate that is included in this report.

The cost base coupled to the estimates included in this report, is December 1993. This
month is expected to be the month prior to the closing date of tenders, and thus represents
the base month for the calculation of contract escalation. Pre-contract escalation has been
allowed to December 1993 and a separate allowance made for Contract Price Adjustment
after December 1993.

Summary of Capital Costs

Initial capital costs are depended on the quantity of applications received from residents
prior to and during the construction period. The Setplan reports predict the Level of Service
for Stinkwater and Nuwe Eersterus as 5 for 1994. This level of service represents 40%
of the total number of dwellings to be supplied with yard connections.

The estimated capital costs for Phase 1 can thus be summarized as follows :

a) Trunk mains : R2 900 000
b) Primary reticulation : R1 200 000
c) Secondary reticulation : (40% of total) R2 800 000
d) 16 MI Reservoir R1 800 000
) R8 700 000

Add 14% VAT R1.218 000

R9 918 000

These costs include for Preliminary and General items as well as Dayworks, but exclude for
Fees and Disbursements.

Fees and Disbursements

Estimated fees and disbursements related to civil work are summarized below :

a) Professional Fees {Form 1) R 720 000
b) Time Basis (negotiations, wayleaves, DBSA, etc) R 40 000
c) Site Supervision R 200 000
b) Disbursements (survey, geotechnical etc.) R__ 80 000

R 1 040 000

Add 14% VAT R__145 600

R 1185 600

Community Participation Costs

The estimated cost for the Community Participation Programme over a 12 month period is
summarized below :
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3.5

a) Budget : Community Participation : R 118 400

Add 14% VAT R__16 600
R 135 000

Total

The total project cost is therefore estimated at some R11,2M.

Section 4 : Cost Allocation

4.1 General
Costs were apportioned according to the status as envisaged in 2010 (Table 4, Section 6).
Costs included are for trunk mains, Phases 1 and 2 as shown in Figure 2 and for additional
storage capacity at Reservoir R6, Phases 1, 2 and 3
4.2 Trunk Mains
Cost allocations for trunk mains are as follows:
a) Stinkwater - 22,9%
b) Nuwe Eersterus - 18,2%
c) Ga-Makone and Matenteng - 15,1%
d) Dilopye - 7,3%
e) Balance of the South Western Supply Zone - 36,5%
4.3 Storage Cost
Cost allocations for additional storage capacity at Reservoir R6 are as follows:
a) Stinkwater - 7.6%
b) Nuwe Eersterus - 13,5%
c) Ga-Makone and Matenteng - 14,9%
d) Dilopye - 2,4%
e) Balance of the South Western Supply Zone - 61,6%
PART 4

Section 5: Programme

A construction period of 18 months is proposed to allow adequate time for applications for
house connections to be processed and installed.

A proposed programme is attached as Figure 3 (Section 7).
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PART 5

Section 6 : Recommendations

It is recommended that an amount of R11 200 000 be approved for the First Phase
construction of trunk mains and reticulation to the state land potions of Stinkwater and
Nuwe Eersterus as well as a 16 MI Reservoir at R6. This amount includes for 10%
contingencies, estimated escalation, Community Participation, Fees and disbursements and

14% VAT.
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EVN Consulting Engineers — Communi:z Particieation .

Budget — Moretele 1 — Stinkwater / Nuwe Eersterus
Cost estimate for 12 month period

Table 3

No Community Activity Hrs Rate |Sub-Total| Total
1 |Community Public Relations visits 38.00| 200.85| 7632.30( 7632.30
2 |Official meetings
— Steering Committee Meetings 38.00| 200.85| 7632.30
— Village Water Committee meetings 75.00( 200.85| 15063.75
— Village Information meetings 40.00| 200.85| 8034.00
— Village Functions Direct Costs (2 Functions) 5000.00| 10000.00
— Co-ordination Feedback meetings at DWA 0.00| 40730.05
3 |Education and Awareness Training
— Training time included in meetings Sum Nil
— Expenses for posters and training material Sum Nil
4 | Administration
— Administration duties, agendas, Minutes, etc. |60.00| 200.85| 15666.30
— Disbursements
* Telephone Sum 400.00
* Faxes Sum 2500.00
* Photo copies : Sum 350.00
* Travelling kilometer expenses Sum 9500.00
* Accomodation expenses Sum 2450.00| 30866.30
5 |Promotion and Marketing
— Pamphlets Sum 4500.00
— Posters Sum 1500.00
~— Entertainment at meetings Sum 7500.00| 13500.00
6 |Occasional attendance at meetings by J Lijnes
J du Preez and Deon Fabel 25.00| 200.85| 5021.25| 5021.25
7 |Full time Community Participation officer on Site Sum Nil 0.00
(Shared amongst all Moretele Projects)
8 |Preference Survey — remunuration of people Sum 2600.00| 2600.00
9 |Numbering of houses Sum 18000.00| 18000.00
Total excl. VAT ((118349.90|
VAT @ 14% 16568.99
TOTAL 134918.89

dhSTINKWATER — NUWE EERSTERUS/COMS TINK WK1/nig
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Diagram 1

EVN Consulting Engineers I

Work Breakdown Structure — Community Participation

ILateral ResEonsihiiiﬁesl

| Line Responsibilities |

| Action Items |

BWSA Meeting =

Proposal to =
DWA

Numbering of Plans

Duration: 1 Week

Starting Date: ASAP

Ordering of numbers

—" -

| -

I Inform Tribal Authority

Stinkw. & Nuwe Eerster| 1

Tour for Tribal Auth =
First Steering -
Committee -
Meeting -
Detail Design plus =
Documentation of -
Primary Reticulation
01/12/93 -
Village

Information
Meeting and -
election of VWC =
First VWC -
Meeting =

DWA

Approval —23/02/94 Second VWC -
Meeting =

Tender Period Second Steering Committee | —
2/3/93 — 6/4/94 Meeting -_
Ongoing VWC =
Meetin =

Reticulation.

Construction Procedure
and details of Secondary =
Sod Turning Function

Monthly

dh/MORETELE 1 — STINKWATER& NUWE Esmmmasm.wmmlg

Concept meeting with PRM

Concept Layout, Programme,
Procedures and Costs to be
discussed.

Meeting: Minister, BWSA, DWA,
Tribal Authority and Consultant.

Tribal Authority Members,BWSA,
DWA, Governor, Consultants
Meeting

Member of Parliament

Governer

BWSA —Mrs Tshaka and Mr Modise
Tribal Authority

Johan du Preez/Nic Grobler
Consultant

DWA

Administrator

Mrs Mary Kgarimetsa

Arange meeting — Mr Modise
Prepare Agenda — Modise/Grobler
Invite Minister, Steering Committee
Members, Tribal Authority,
Consultants and Village People.
Send out invites and promote.

Elect VWC and Chairman.

Discuss Agenda and Preference
Survey forms/procedures/people
remuneration and execution.

Discuss normal items on Agenda
Train people in filling out preference
survey forms.

Action preference survey — forms/
people/remuneration and execution.

Action normal agenda items.
Return preference survey forms.
Training session.

Feedback on progress to date.
Attendance: Members and VWC
Chairman.

Action Agenda items.
Feedback on progress to date
including a training session.

Date

20/10/93

23/10/93

07/11/94

18/11/94

21/1194

30/1194

17/01/94

24/05/94




