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PAPER: 1.1

CURRENT STATUS AND FUTURE PLANS FOR WATER SUPPLY
IN THE REPUBLIC OF BOPHUTHATSWANA

M. KHAN AND H. MASSOUDI

ENGINEERS FOR WATER SUPPLIES AND SANITATION
DEPARTMENT OF PUBLIC WORKS & WATER AFFAIRS
BOPHUTHAT SWANA

SYNOPSIS

Supplying water for domestic, industrial and agricultural usage and
disposal of waste water within the limitation of acceptable health
standards throught Bophuthatswana is the full responsibility of the
Department of Public Works and Water Affairs.

Approximately 76% of the population lives in the rural areas and
almost all of them depend on basic water supply schemes such as bore-
holes equipped with windmills and handpumps. Most of the large cities
and towns are served with proper purified water. It is however the
Departments policy and determination, regardless of geographical and
geological Circumstances, scattered population and financial
difficulties, to perservere in the face of every obstacle and
establish within a reasonable period of time the availability of
potable and standardized water to all residents of Bophuthatswana.



The success of this effort will have a profound effect and influence
on the economical growth of this country and would be a highest
tribute towards the social foundation of Bophuthatswana.

INTRODUCTION

The Republic of Bophuthatswana with its unique geographical cir-
cumstances has a land area of 50 000 sq km and a population of 1,7 M
with 76% of them living in rural villages.

The Department of Public Works and Water Affairs as a service
department is responsible among many other things such as buildings,
roads etc. for the supply of water for domestic, industrial and
agricultural usage and disposal of waste water throughout the
Republic of Bophuthatswana which is a major undertaking 1nvolv1ng
considerable pre-planning, design, construction, control and main-
tenance.

In the past few years despite all the various difficulties and lack of

professional people, considerable progress has been made towards

providing the entire population with a safe and sufficient water supply

for various use throughout the Republic of Bophuthatswana.

All the large cities in the various regions are served with proper
water supply schemes. The rural villages are not yet individually
provided with Public Service, such as water supply, but all have
access to either natural surface water, borehole water, or installed

standpipes. It is the intention and determination of the Department of

Works to ensure that with in the reasonable period of time potable
water will be available to all residents of Bophuthatswana.

TABLE 1 : Distribution of the population in the various adminis-

trative areas together with the population who have access to a piped
water supply.
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TABLE 1
Urban Rural Total Total iggz;n
1980 2010 1980 2010 1980 2010 To %
Water

TLHAPING TLHARO 2795 10000 114791 280000 117586 290000 66500 56,55

TAUNG 20050 70000 90443 250000 110493 320000 65000 20,31
MOLOPO 31408 140000 211874 630000 243383 770000 51408 21,12
MOGWASE 83641 243300 206414 356800 289455 772100 113641 39,26
GA RANKUWA 117400 329600 270200 S57800 387600 887700 129400 33,38
TEMBA 26000 72900 248100 554500 274100 627400 106000 38,67
THABA 'NCHU 5500 20000 51100 150000 56600 170000 25000 45,05
TOTAL 148900 1193022 1479217 387200 577449 37,69
1.1 Rainfall & Water Resources in Bophuthatswana

The average annual rainfall of Bophuthatswana exceeds 600 mm in
the Thaba 'Nchu area. It decreases gradually towards the north-
west of the Country i.e. Ganyesa/Tlhaping Tlharo. However, there
is considerable variation of rainfall from one place to other and
year to the next. (See Table 2)

For details of topography, geomorphology and ground water
potential - see attached Schedules for each region of the
Country. (See Table 5)

Table No. 3 shows the main catchment areas as well as the mean
annual runoff of the major rivers in Bophuthatswana. The total
mean runoff is 322,91Mm* /a for the total catchment area of

29 504 sq. km. Most of the major Perennial rivers are outside the
Bophuthatswana boundary. Although there are nine (9) small to
large dams, (as shown in Table 4) 61,787Mw’ /a of water is

imported from R.S.A. for domestic and irrigation purpose. .



Bophuthatswana depends on ground water resources for much of the
water supplies to the rural areas.

One important consideration

is that natural conditions often dictate which type of water

development is feasible.

not porous or fissured and contain little ground water.

Occasionally ground water is contaminated by chemicals or

harmful ‘bacteria.
pipe water from elsewhere.

Several regional schemes are

planned to cover such areas as shown in maps attached.

In many areas the surface rocks are

In these cases it is usually necessary to

TABLE 2

Administrative Average/ Average/
Areas Year 1985/86 Month

MOLOPO 475 mm 39,6 mm
TAUNG 326 mm 27 mm
THABA 'NCHU 613 mm 51,1 mm
GANYESA 391 mm 32,6 mm
TLHAPING TLHARO 355 mm 29,6 mm
MOGWASE 517 mm 43,1 mm
opI 1 &2 511 mm 42,6 mm
MORETELE 1 & 2 439 mm 36,6 mm
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TABLE 3
MEAN ANNUAL RUNOFF OF MAJOR RIVERS IN BOPHUTHATSWANA

River Mean Annual Catchment Area
Runoff in (ml) in (km?)
MOSHANENG 4,32 mn? 1600
MATLHWARING 7,0 2200
MOLOPO 23,78 2973
MAREETSANE 10,53 1145
NGOTWANE 10,31 518
SEHUJWANE 2,65 208
HARTS 58,9 9820
MARICO 150,0 8900
THULANE 23,8 843
SANDRIVIER 17,7 710
KORANNASPRUIT 6,99 227
WILDEBEESSPRUIT 6,93 264
TABLE 4

MAJOR DAMS SERVICING BOPHUTHATSWANA

Embankment
e o dn SR lly Dot e (e
(m)
DISANENG MOLOPO 15 700 Earthfill 16,4 1000
MOGWASE NGOTWANE 18 300 Earthfill 18,8 350
SUHUJWANE SUKUJWANE 4 150 tarthfill 26,2 255
EERSTEPOORT MARICO 250 000 Concrete 26 266
MADIKWE MADIKWE 7 210 Earthfill 13,5 1700
HOUWATER MANKWE 3 700 Earthfill - -
NOOITGEDACHT SANDRIVIER 1 400 Earthfill 13,1 750
KLIPVOOR KUTSWANE 43 800 Earthfill - -

GROOTHOEK KGABANYANE 11 800 Concrete 29 324




TABLE 5 :  SHOWS TOPOGRAPHY & GENERAL GROUND/SURFACE WATER POTENTIAL IN EACH REGION

Region/District

Topography & General Geomophilegical

Description

Litology

Water Potential

108 PH

THABA 'NCHU

The Sandstone, mudstones and shales

have weathered to fairly regular
plains which increase gradually
from less than 1450m a.s.1. in the
west to approximately 1650m a.s.l.
in the south-east. The dolerite
has weathered less than the sand-
stones, mudstones and shales and
forms positive topography. The
most prominent is the Thaba 'Nchu
mountain, a portion of which is
within the region, and which

rises to approxiamtely 213m a.s.l.
The vegetation encountered in

this region comprises Transitional
Cymbopogon, Themedaveld, which is
a moderately dry grassveld. In
many areas this is being inraded
by Karoo vegetation.

Dolerite
sheets
Dykes &
sills

(a)

(b)

Groundwater: Low success rate

of boreholes. The formation in

this area present a good sub-
terranean water source, estimated
at 17mm® /yr. A mere 10% of
available underground water is
presently being utilized.

Average borehole is 40m;

Surface water: Thaba 'Nchu

mountain forms the apex of the

three watersheds of the region.
The western area drains westward
by north and north-eastern part
drain northward into Vet river.
South-eastern area drains towards .
south-east in to Caledon river.
Major rivers are all outside the
region. The Groothoek dam is the
only area with a capacity of
Yhmn’ /2 yield of 216mm®/a.

250

500
mg/4
AV
360
mg/ 2

I N WE N N W R M E W S I EN 0NN BN NN R BN e Ee Em uy il .



Topography & General Geomophilogical

Water Potential

Region/District Description Lithology
DS PHS
TAUNG Belongs to the highveld area, having Shale and Ground Water, high hydrogeological 500
gently undulating terrain at elevations Tillite, potential exists over the western to
of 1100m to 1300m a.s.l. The Taung Andesitic third of the district where bore- 1500
district is covered extensively by Lava, hole yields between 3 and 20m®/hr mg/2
Kalahari Thornveld, which is an Quartizite can be expected, failure rate 30%
Acacia Savannah including dry grasses. Shale and potential decreases to the east up
The area is underlain by, from the Conglomerate to the Harts river being moderate
youngest to the oldest, the Dwyka to high. East of Taung the
formation, the Ghuaplato and the potential can be classified as
Bothaville formation moderate with yields between 3 and
10m® /hr failure rate 30% to 60%
average depth of boreholes 42m.
Surface water
KUDUMANE/ Flat tcpography which rises from just Ferruginous (a) Ground Water: Hydrogeologically
GANYESA over 1000m a.s.l. in the extreme west Shale, these districts can be subdivided in-
to almost 1470 in the the south- Jasper and to four areas -
east. There are few prominent Sandstone

features with the exception of
Kuruman hills and the Rooiberge
which stretches along the south-
western boundary between Kuruman
and Penryn and Makhubung hills in
the western part between Perth and
Heuningvlei. The hills generally
rise to between 100m and 200m above
the surrounding plain. These
districts are covered extensively
by Kalahari Thornveld which is an
Acacia Savannah including dry
grasses.

1. North Etastern Ganyesa

Hydrogeological potential high
yielding 3 to 20m®/m. Failure
rate 30%.

2. Heuningvlei Area

The potential of the ironstone
in the immediate vicinity of
Heuningvlei is classified as
moderate with boreholes ranging
from 3 to 15 /hr. Failure rate
30 to 60%.



Region/District

Topography & General Geomophilogical

Design tithology

Water Potential

T0$ PHS

MOLOPO
(DITSOBOTLA)
LEHURUTSHE
(MOLOPO)

W MR N NS N e G S N N R e NN SR N N N BN EE Gy AN BN B .

Kalahari

The Kalahri formation (sands and r
formation

calcareous sandstones, clay and gravels
covers the biggest part of these
districts of Molopo and Ditsobotla).
These recent deposits are underlain by
pre-cambrian rocks and occasional out-
lyers of the Karoo sequence giving rise
to a relative complex geclogy. The
central part of Lehurutshe district is

a predominantly flat palin coinciding
with basic rocks of the Bushveld Igneous
Complex. To the north and to the south
of this area the terrain has a dissected
aspect, with a positive feature being
formed by the more resistant dipping strata
of the Transvaal Sequence. Bewteen these
sub-parallel ridges the weather shale, lava

3. South Western Tlhaping Tlharo

An abundance of water is

available from the spring belt
with estimated flows approximately
2602/sec. Boreholes high yielding
rate 30%.

k. Remaining are classified as poor to
very poor, borehole yielding from
0,5 to 3w’ /hr. Ffailure rate 40 to
80%.

Ground Water, High potential can he ex-
pected in the dolomitic area of Polfontein
poor potential in the area surrounding
Kraaipan and Khunwana and moderate potential
in the remaining area & Ditsobotla district.
Failure rate ranges from 30% to 60% average
depth of the borehole 35m to 5im. Apart from
the moderately ground water potential of the
area to the north of Mafikeng a poor ground
water potential prevails in the Molopo district
average depth of boreholes 79m.



Topography & General Geomophilogical

Water Potential

Region/District Design Lithology
108 PHS
and diabase horizons have been eroded
into valleys, forming the well known
Bankenveld topography of the area
marginal to the Bushveld Basin.
MOGWASE Unculations occur in the topography The northern and southern part of 500 6.5
(MADIKWE, MANKWE with elevations ranging between 1050m Madikwe has moderate ground water 750 to
AND BAFOKENG) to 1150m a.s.1. A clugster of hills potential with an exception to mg/l 5.5
in the southern part of 0di II with Lehurutshe area where high yielding and
elevation up to 1356m a.s.1. The boreholes are located (3 - 20m®/hr) most
area is undertain by a wide variety The remaining area has a poor of
of rock types. Out-crops of the potential (0,5 - 5m®>/hr) borehole the
Bushveld Igneous complex cover a depth 60m. The borehole statistics area
large part of the area. Thin indicate that boreholes are generally up
covers of recent alluvial deposits poor and the failure rates are rather to
are present in the western part of high, 1500
Mankwe district. mg/2
GA-RANKUWA The area is rather flat around 1050 Basalt and The hydrogeological potential upper 6.5
(o01) to 1100m a.s.l. In the south around sedimentary of the north eastern part is high limit to
Ga-Rankuwa the ground rises in an rocks of to moderate and the extreme south of
isolated spot to 1400m west of Hebron Karoo part is high, the remaining area 1500

to 1320m a.s.1. the area is underlain
by a wide variety of rock types. Out-
crops of the Bushveld, Igneous complex
and more specially the Rustenburg
layered suite and Rashoop Granophire
suite cover large parts. The central
parts are basalts and Sedimentary rocks
of Karoo Sequence.

sequence

have a poor ground water potential.
Borehole statistics indicate that
yields are generally poor. Average
depth 60m failure rate 30%.



Region/District Topography &Dgzzfgziigsomophlloglcal Lithology Water Potent}al
108 PH
TEMBA Moretele Il has a very gentle drop in Basalts and The hydrogeologicalpotential below 6.5
(MORETELE) elevation from west to east. sedimentary decreases from north to south 1500 to
rocks of the mg/e 5.5
The area is underlain by a wide Karoo
variety of rock types. Basalts and sequence

sedimentary rocks of the Karoo
sequence cover the entire district.
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TYPES OF WATER SUPPLY SCHEMES IN BOPHUTHATSWANA

WATER SUPPLY SCHEME IN THE RURAL AREA

Most of the rural villages in Bophuthatswana are provided with
a smaller water supply scheme which can be defined as basic
schemes.

The most common and general type of these basic water supply
schemes operating in Bophuthatswana today are boreholes
equipped with handpumps or windmills pumping to a 50m® capacity
reservoir.

Some schemes consist of a pumping station (diesel pump) with
the provision of a reservoir to ensure the storage and the
availability of water for the surrounding population.

At the present time the Department is engaged in the con-
Sstruction of more advanced borehole schemes in the rural areas.
These schemes consist of one or more boreholes equipped with
windmills or diesel pumps which deliver water directly into
reservoirs from where it is distributed to standpipes in the
village. Some of these schemes have been completed and
operate in the various regions, e.g. Vaalboshoek in Taung and
Bultfontein in the Thaba 'Nchu area.

Other schemes are more sophisticated such as, Kgomotso Village
Scheme in Taung area. Kgomotso Scheme consists of a 100m /day
capacity purification which has been established along the
Harts river and provides the entire village with potable water
in the standpipes at intervals of 200m. Apies River Scheme

in the Temba area which provides 8 package purification plants
(Sedimentation, Filteration, Chlorination type) along the Apies
river. Each plant extracting raw water from the river will
provide purified water to standpipes for public use.
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It is the policy of the Department to establish more similar
schemes in all the populated villages in Bophuthatswana.

-y mw
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NUMBER OF EQUIPPED BOREHOLES IN USE & TYPE OF EQUIPMENT

£l

R Handpump/ Rotary Pump Unequipped
Total Windmill Animal Gear Motor/Engine Boreholes
Regions Boreholes

No % No % No % No % No %

THABA 'NCHU - Number 291 6,8 225 9,4 30 3,3 % 2,8 22 b6
Fercentage 100 77,5 10,3 4,8 7,6

TAUNG - Number 424 9,8 334 13,9 63 6,9 19 3,8 8 1,7
- Percentage 100 78,8 14,8 k5 1,9 1,9

KUDUMANE /GANYESA - Number 977 22,8 697 29,1 32 3,5 9% 18,7 154 32,0
- Percentage 100 71,3 3,3 9,6 15,8

MOLOPO/DITSOBOTLA - Number 986 23,0 672 28,0 139 15,3 69 13,7 106 22,0
LEHURUTSHE - Percentage 100 68,1 14,1 7,0 10,8

MADTKWE /MANKWE - Number 991 23,1 360 15,0 304 33,4 178 35,4 149 31,0
BAFOKENG - Percentage 100 36,3 30,7 18,0 15,0

0DI/MORETELE - flumber 296 6,9 51 2,2 162 17,8 69 13,7 14 2,9
Percentage 100 17,3 54,7 13,3 4,7

MORETELE II - Number 327 7,6 58 2,4 181 19,8 60 11,9 28 5,8
- Percentage 100 17,7 55,4 18,3 8,6

T0TAL k292 100 2397 100 IM 100 503 100 kg1 100

______________________________ S 1 M 1Y S 11,7 11,2

NOTE: 1. Above figures are from 1984 record and does not include private boreholes and dry boreholes.

2. Included in the above figures are a number of boreholes-serving major borehole schemes, namely, Heuningvlei, Mogwase,
Thaba 'Nchu Schemes.
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WATER SUPPLY SCHEMES IN URBAN AREAS

All the urban areas in the Republic of Bophuthatswana are supplied with
potable water either by mutual agreement between the Republic of South
Africa and Bophuthatswana or Local Regional Schemes.

)

TABLE 7 URBAN AREAS SUPPLIED THROUGHOUT R.S.A. OR REGIONAL SCHEME
. Urban Areas Source of Source of
Reglons Cities Supply Water
Molopo Mmabatho R.S.A. Dolomitic
compartment of
Molopo
Taung Taung - Regional Vaalharts Scheme
Pudimoe Scheme Harts River
Pampierstad
Kgomotso
Ganyesa - - -
Tlhaping
Tlharo - - -
Thaba 'Nchu Thaba 'Nchu Regional Groothoek Dam
Town Scheme
Selosesha
Mogwase Sun City, R.S.A. Vaalkop Water
Mogwase, Board
Tlhabane,
o Pokeng e
Madikwe Regional Madikwe Dam
Scheme
0di Ga-Rankuwa R.S.A. Rand Water Board
Moretele I Mabopane
Moretele II Temba Regional Apies River
Scheme
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REGIONAL SCHEMES

Regional schemes which have been established to ensure the availablility
of potable water to the urban areas are conventional plants using
flocculation, redimentation and rapid gravity sand filtration for the
larger demands and in some instances slow sand filtration. Two diffused
air flottation plants have been installed in the Temba region.

The largest purification plant treats 18M¢ per day and is Situated at
Groothoek dam in Thaba 'Nchu.

Some of these regional shcemes are also combined with local schemes

to supply water to the rural areas such as lower Majagoro village which
has been combined with Pampierstad Water Supply Scheme in the Taung
Region.

TABLE 8 - shows the major water purification plants in Bophuthatswana.
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FUTURE PLANS FOR WATER SUPPLY [N BOPHUTHATSWANA

Department of Public Works and Water Affairs is responsible for control
and administration of the water act and the development of water re-
sources for domestic, agricultural and industrial purposes within

the Republic of Bophuthatswana.

The Department at present time is involved with preparing a national
water plan for Bophuthatswana. This plan will not only determine the
policies for the development of limited water resources in
Bophuthatswana, but will also suggest a completely new and practical
structure to meet the entire present and long term needs and
objectives such as:-

1. Pre-planning, design, construction, control, maintenance and
management of entire water matters in Bophuthatswana.

2. Availability of water in developing areas and potable water to
the entire population of Bophuthatswana.

3. To ensure that the necessary organisational structure and system
are set up to allow for the efficient planning, financing,
development, utilization and administration of water resources.

4. Determination to ensure that the limited water resources being
utilized for agricultural, industrial and tourism development
as a means of promoting the standards of living and employment
opportunities for all Bophuthatswana Citizens.

B N AN EE EN N EE EE . | II!: -
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5. To ensure the maximum protection of natural environment and usage
and disposal of waste water according to the international health
standards.

6. To maintain Bophuthatswana's rightful share of surface and under
ground water based on the International Principals and obtaining
maximum practical benefits from them.

7. To obtain the maximum financial support from the Government or
any other world organization to facilitate the implimentation of
the objectives.

The achievement and materialization of these objectives is the dearest
hope, goal and ardent desire of this Department and it would be the
highest contribution towards the social foundation of this country
from which the present generation and posterity will benefit.
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TABLE 8 : WATER PURIFICATION PLANT
. Source . M /Day
Name of the Plant Area Served Population of Cap?clty Present
Served Designed
Water Qutput
Temba D.A.F. Plant Temba Town 19076 Apies 12,000m* /d  6500m® /d
Area River
Moretele Teachers College & < 1200 Apies 430° /d 288m° /d
Training College Resident River
0.A.F. Plant Quarters
Temba Apies Residents I 500 Apies 48m? /d 48w’ /d
River Package along River
Plant Apies
River
Dinokana Eye Lehurutshe 68,928 Dinokana 5,000m*/d  5000m® /d
Dinokana Eye
Spring
Madi kwe Madikwe 57,283 Madikwe  7,200m/d  3000m’/d
Dam
Motswedi Motswedi 2400 Sehujwane  2,450m/d  S40m®/d
Borakalalo ' Dam
Taung Taung Taung Vaalharts  5,000m/d  3000r /d
Pudimoe Pudimoe 5976 Irrigation
Pudimoe Scheme
3826
Pampierstad Pampierstad 15,037 Vaalharts 5,000m*/d  3000m*/d
Scheme
Groothoek Dam Thaba "Nchu 6,034 Groothoek 18,000 /d 3000m5/d
Selosesha 5,000 Dam
Selosesha Selosesha 5,000 Selosesha  2,500m/d 2500m® /d
Dam
Kgomotso Kgomotso 3,132 Vaalharts  1,200m*/d 800w’ /d
Settlement River

- wm am
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)
Source W /day
Name of the Plant Area Served Population of Capacity Present
Served Water Designed Output
Water supplied Mogwase 82,710 Vaalkop - 8000m5/d
from Magalies George Dam ton-
Water Board Stegmann sumption
Hospital
Sun City
Tlhabane
Saulspooort
Water supplied Klipgat 229000 Rand - 40000m° /d
from Rand Water Mabopane Water con-
Board Ga-Rankuwa Board sumption
Soshanguve

Winterveld
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MOLOPO REGION.
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3. Mogwase town.

L Mogwose military basa.

5. George stegmonn hospital.

CENTRAL REGION.

6. Lehurutshe.

1. Thysong hospitol.

8. Gelukspan hospitol.

9. Bophelong hospital.

10 Mglope military base.
1. Malopo inteligence service.
12 itsaseng town.
13 Mofikeng town.
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16 Taung hospital.
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PAPER: 1.2

CURRENT STATUS OF SANITATION IN THE
REPUBLIC OF BOPHUTBATSWANA

S.P. ANDREWS
C.ENG. M.I.C.E. M.I.W.P.C.
DEPARTMENT OF PUBLIC WORKS AND WATER AFFAIRS
PRIVATE BAG X2037
MAFIKENG
8670

SYNOPSIS

The responsibilities of the Water Affairs Branch of the Department of
Public Works and Water Affairs Bophuthatswana are not only restricted
to the supply of water to a variety of population groups as outlined

in the preceeding paper, but in addition endeavours to operate and

maintain numerous waste water treatment plants around the Country.

Treatment processes are varied ranging from oxidation ponds to
activated sludge treatment in the Urban areas and from septic tanks

to no form of treatment at all in the Rural areas.

The only centres where the Department is not involved in waste
water treatment are Sun City, the Thaba 'Nchu Sun and the
City of Mmabatho.
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INTRODUCTION

As previously stated the estimated population of Bophuthatswana is in
the order of 3,0m of this number, and Mmabatho is included, some 750 000
people are served by water borne sewerage systems and hence some form

of sewage treatment.

Locations of sewage treatment plants throughout the Country are
indicated on the map which appears on page 14 of this paper and it
will be apparent that facilities are generally remote from one

another.

1t must be pointed out that there will be inaccuracies relating to
population served and sewage flows indicated in this paper. This is
due to the lack of reliable census information and to totally
inadequate flow measuring devices at some installations or no flow

measuring instruments at all in many cases.

Table 1, indicates the various centres in Bophuthatswana which are
served by some form of sewage treatment, the approximate population

served, the design capacity of each system and the form of treatment

employed.

It will be noted that in addition to Municipal waste water treatment
plants, the Department of Public Works and Water Affairs operates
and maintains sewage treatment facilities on behalf of the

Department of Health, Education, Prisons, Defence and the Intelligence

Service,

A large proportion of the sewage treatment plants listed were
constructed before Independence and it will be seen that a wariety of
treatment methods have been adopted. For example the sewage treatment
plant at Klipgat, which is in the highly densely populated Odi 1

region is based on the trickling filter process, whereas the population

of the Rural Town of Itsoseng is served by an oxidation pond system.
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The reason for this is perhaps due to different financing agencies being

being involved.

Establishments such as the Molopo Military Base and the Teachers
Training College at Moretele, which were constructed since
Independence, are served by Bio Disc Units. These installations
were constructed as part of the overall development of the
Institution and regrettably without apparent consultation with

the Water Affairs Branch of the Department of Public Works and Water
Affairs. I trust a similar situation will not occur when future

establishments are constructed.

Following Independence sewage treatment facilities in the Municipal
areas have been constructed employing both the activated sludge process
and trickling filtration, with the exception of Lehurutshe and

Mogwase where temporary oxidation ponds have been installed.

It will be recognised therefore due to the wide variety of treatment
methods to be controlled and the spread out nature of the Country

the Departments task is somewhat daunting.

The title of this paper.is somewhat restrictive if taken literally
and therefore I wish to ppoceed on the basis of the situation of

sanitation in Bophuthatswana and how I view it.

I will therefore consider the following points:
Urban Sanitation
Main Drainage

Raw Sewage Pumping

Sewage Treatment Processes, Design, Operation and Maintenance

Rural Sanitation



MAIN DRAINAGE

In all the Department.. of Public Works and Water Affairs maintains
approximately 550 km of sewer pipes of various dimensions in the
Urban Centfes of Kudube (Temba), Ga Rankuwa, Mabopane, Mogwase,

Tlhabane, Lehurutshe, Taung, Selosesha and Itsoseng.

Few problems are experienced due to sewer blockages which would

indicate soundly designed and constructed systems.

RAW SEWAGE PUMPING N

Due to the generally flat nature of the terrain in Bophuthatswana,
sewage arriving at treatment plants usually necessitates the
introduction of pumping installations. The Department operates and
maintains some 25 Raw Sewage Pumping Stations throughout the Country.
The types of pumping equipment installed range from small submersible

type pumps to large vertical spindle units.

Obviously pumping stations are deep and almost all have no form of
screening or grit removal facilities provided in order to protect the

pumps. Consequently frequent blockages are experienced and a

considerable number of motors are "burnt out" annually. Although many

motors are protected against overload conditions they still burn out.
At present this phenomenon is not understood, however investigations

are being carried out and perhaps a solution will be found.

At one of the major Municipal waste water treatment plants raw sewage

is collected at a large pumping station which is equipped with

duplicate vertical spindle pumps each capable of discharging 80 L/sec.

The pumps are protected by a hand raked screen located some four metres

below ground level which is reached by means of a vertical ladder.
The situation is dangerous and consequently the pump attendant is
reluctant to clean the screen and therefore even these large pumps

become choked.
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The burning of motors causes inconvenience and they are expensive to
re-wind. I would therefore appeal to Engineers to give greater thought
to the design of raw sewage pumping stations both from the point of
view of pump protection and ease of maintenance. Perhaps a

competition for the best designed raw sewage pumping station should be

launched, always bearing in mind cost.

SEWAGE TREATMENT, PROCESSES, DESIGN, OPERATIONS AND MAINTENANCE

I wish to now turn to the above aspects and although I may be
considered to be critical my criticism is intended to be constructive.
This section may be considered in four parts based on the types of

sewage treatment plants operated by the Department.

TRICKLING FILTERS

At present the Department operates two trickling filter type plants,
one at Klipgat in the 0di Region and the second at Kudube in the
Moretele 1 Region. A third unit is under construction at Pampierstad
in the Taung Region. The Klipgat plant was designed to treat a

sewage flow of approximately 33 000 m®/day and serves the population
of Ga Rankuwa, Mabopane and Soshanguve. The treatment plant is
situated on a piece of land 6 ha in extent and the labour force
establishment is approximately 120 persons. However at the moment the
compliment is roughly 80. The plant is therefore very much under-
staffed. The vast area of the site requires a high degree of road

maintenance and grass cutting.

The entire process employs mechanical screenings removal, manually
cleaned grit channels, primary sedimentation, biological filtration,
secondary filtration, rapid gravity filtration, preceeded by
chlorination, final polishing by means of a maturation pond to

discharge to the Sand River.



Sludge is removed from both sedimentation phases and pumped to heated .
sludge digesters. Supernatant liquor is withdrawn from the Digestors

and returned for full treatment. Digested sludge is discharged to

drying beds.

There are several basic design faults incorporated in the plant and
these combined with poor maintenance are instrumental in the production

of a very poor quality effluent.

Proposals are in hand for the implementation of a scheme intended to
rectify the situation, the first of which will be to replace. the
twelve rotary distributors at a cost of R200 000,00. Whereever
possible remedial measures will be carried out departmentally and all
new equipment will be purchased against departmentally produced

specifications.

The Kudube treatment plant is designed to treat some 4 50U m® of
domestic and industrial waste daily. Although the plant is
understaffed it is well maintained and produces a good quality effluent
wnich is discharged to a set of five maturation ponds which originally
served the town of Kudube. There are some aspects of the Kudube plant
which cause concern, one of which is the operation of some 80 sluice

valves, fortunately not all at the same time.

ACTIVATED SLUDGE

At present a three stage activated sludge séwage treatment plant serves
the town of Selosesha in the Thaba Nchu Region and the City of Mmabatho

controls the operation of two activated sludge plants.

At the Gelukspan, Thusong and Bophelong Hospitals "Orbal" plants have
been installed to deal with waste water .emanating from thsse

establishments.
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The Selosesha plant generally gives trouble free operation, the only
difficulties being experienced to date have been related to the blockage
of the return activated sludge pumps and consequently burnt out motors.
In order to overcome this problem three different sets of overload

devices have been fitted.

Staffing levels are small, consisting of one qualified operator, 6

labourers and 3 watchmen.

Effluent quality is normally very good and: following chlorination the

effluent is discharged to a stream and thence to a small dam.

The "Orbal" plants all produce high quality effluent, staffing levels
are low and maintenance is simple. All three "Orbal" plants are in
excess of 20 years of age and the unit at Thusong is operated by

one labourer.

A fourth "Orbal" plant is under construction at Mogwase and three others
are planned for Taung, Rooigrond Prison and the George Stegman -

Hospital.

POND SYSTEMS

There are several sets of oxidation ponds in Bophuthatswana, all of
which appear to have been designed using different parameters. At
present these are located at Mogwase (2 sets), Taung Town, Taung
Hospital, Unibo, also at Taung, Lehurutshe, George Stegman Hospital,

Pampierstad and Batlharo Hospital.

Generally pond systems are out of sight, out of mind and unmanned.

Over recent years little cr no maintenance has been carried out of any
pond system, however, measures have been taken to rectify this situation
and, hopefully before the end of the current finacial year a complete

maintenance scheme will have been carried out.

Proposals are in hand to phase out most pond systems as and when they

become overlcoaded.



BIO.DISC UNITS

Three systems of this type are at present in operation, one at the
Molopo Military Base, a second at the Kudube Training Centre and the

third one serves the Moretele Teachers Training College.

All three installations receive pumped raw sewage flows and due to lack
of pump protection frequent problems due to blockages which cause
motors to be burnt out arise. Maintenance to date has been extremely
poor through a lack of staff. Consequently the Department has expended
considerable sums of money replacing gearboxes, motors, drive chains,

"cogs and bio-discs.

Unless regularly attended to the Bio Disc type treatment plant appears

to be the most vulnerable installation.

HYBRID SYSTEM

There is an existing sewage treatment plant at the Rooigrond Prison which
consists of anaerobic treatment in a large concrete tank followed by
what could only be described as a revolving high rate roughing filter

and then sedimentation. It does not work and to the best of my knowledge

never has.

‘We have all heard of and probably seen Sanitary Lanes, however I have
only recently discovered what these were used for as far as human waste
disposal was concerned. Before the advent of water borne sewerage

systems human waste was collected from each household by the local
Sanitation Department. Traditionally toilets were constructed at the
"bottom of the garden" adjacent to a Sanitary Lane. Inside the toilet was

a "bucket", over which a removable seat was placed.
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At the rear of each toilet facing the Sanitary Lane, a hole was left

in the brickwork and a hinged door fitted over the hole. Under normal
circumstances, the door was locked from the inside. Howewver at times
of collection the onus was on the property owner to see that the door
was unlocked in order that the Sanitation Department could remove the
bucket from the hole and empty the contents into the Pail Tanker. It
was an offence for the door to be lgcked when collection was due and

even as far back as 1898 the owner was fined a sum of £1 should he be

guilty of this offence.

Many of the older houses in Mafikeng had this system of .sanitation and
signs of where the holes in the wall were left and where the hinged

door was fitted can still be seen.

The only centres where "bucket" human waste disposal is still practiced
in Bophuthatswana are at Thaba Nchu, Taung and a few houses in the old
Railway Reserve Mafikeng. These will be phased out in the near future and

repkaced by fully water borne sewage system.

SEPTIC TANKS

There are very few houses in urban areas of the Country which are sexrved

by septic tanks.

RURAL SANITATION

There is little evidence of the use of septic tanks in the Rural areas
of Bophuthatswana, probably due to the scarcity of water, unsuitable soil

conditions and the relatively high cost of construction.



DRY WASTE DISPOSAL

It has previously been stated that approximately 75 % of the total popu-
lation of Bophuthatswana live in the Rural areas. The type of
development that has taken place in the Rural regions, has been termed
"informal”. Generally, stand or plot sizes are large, water supplies
are scarce, water has to be carried long distances and therefore the
volume of waste matter generated is relatively small compared with that

emanating from the Urban Areas which contains a high proportion of water.

The Rural population has therefore resorted to simple forms of human

waste disposal ranging from none whatsoever to "dry pit latrines".

We have all heard of the term "long drop", and Ichave endeavoured to
establish when and where the term long drop was derived. Unfortunately
I have been unable to learn of the exact origin,hbwever a learned friend
of mine informed me that they were incorpacted in many of the Medieval
Castles of Europe. Not perhaps a particularly savoury topic, but
toilets were placed high in the turrets of the castles which overloocked
the inevitable moat. 1 believe the ladies used the upper levels and the
gentlemen the lower. I am given to understand that toilets were so
designed that the lower level users were not inundated by the high level
participants. This could therefore be the origin of the "long Drop"

which today is really in the form of a "short drop".

I recently conducted a brief survey of the "dry waste" disposal of human’
waste in the Rural Areas adjacent to Mmabatho and Mafikeng and found that

basically "short drops" prevailed.

Of the many houses that were visited it was evident that as far as
householders are concerned, simple pit latrines are hyginically

acceptable.
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The pits are generally shallow, being no deeper than a couple of meters.
In most soil types found in Bophuthatswana it is not necessary to line
the pits. A simple concrete slab with a hole in the centre is

constructed over the pit and a toilet placed on top of the slab.

Many of the toilets have no means of ventilation however I did not see
any evidence of fly breeding or notice malodours. The use of coarse
toilet paper of the printed type is quite acceptable as there are no
pipes which could block.

Structures over the dry pit, have been built from a variety of materials
ranging from prefabricated units, which are not particularly attractive,

to plastered brick, galvanised sheeting and locally obtained stone.

The inevitable question will no doubt spring into our minds, what about

the pollution of underground water supplies?

I have previoﬁsly stated that "informal settlements” are widely spaced
and general