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services. As one of the largest undertakings of its kind in South 
Africa it was also possible for the board to introduce a number of 
innovations. In future it could serve as a benchmark for other water 
utilities. Some of these deserve mention.  
 
 

 
Fig 9.4. A modern control room for water treatment at Zuikerbosch 

pumping station for water treatment at Zuikerbosch in 1975. 
Source: Rand Water 

 
 
Carbonation processes. Over a period of many years it was found that 
lime was the best and most efficient means of purifying the water 
pumped from the Vaal river. In order to stabilise the water, an acid 
was necessary. For this purpose carbon dioxide (CO2) was used. 
The carbonation process had been employed since the earliest days 
of the Vereeniging pumping station. It was produced from coal 
fired boilers. At Zuikerbosch the lime kilns were used for the 
purpose.48 If the production of lime in the lime burning section was 
in calibration with the quantities used in the treatment of raw 
water, there was an over-supply of between five and eight per cent 
on average in the amount of gas necessary for the carbonation 

                                           
48 .  Personal disclosure Dr R.J. Laburn, Blairgworie, 2003.02.08. 
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process. In the mid-1970s problems were experienced with re-
carbonation and it became evident that CO2 had to be dispersed 
and controlled more efficiently.  
Consequently the gas distribution system was changed to serve 
individual carbonation units under treatment. Gas blowers were 
improved and additional hot air boosters were introduced to the 
system. These measures were a considerable improvement on the 
system that had been in use for more than 20 years at 
Zuikerbosch.49 
 
 
 

 
Illus. 9.3. Part of the laboratory facilities at the Vereeniging 

pumping station in 1970. In the course of the decade a greater 
variety of tests were conducted as more sophisticated equipment 

was acquired. Source: Rand Water 
 
 
Laboratory analysis. In 1972 the board approved of the purchase of 
an automatic analyser. This piece of equipment, considered to be 
the most advanced of its kind at the time, not only improved the 

                                           
49 . RWA, Minutes 1975-6, p. 468: 924e gewone vergadering, hoofkwartier, Johannesburg, 

1976.02.27. Hoofingenieursverslag, nr 5383, R.J. Laburn. 
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quality and amount of tests conducted by the laboratory, but was 
also cost-effective in terms of labour. Only one scientist was needed 
to operate the machine. By 1976 the results were so good that the 
green light was given for the purchase of another analyser, which 
could run tests on synthetic washing compounds, phenols and 
silica used in automatic processes. One motivation for the 
investment was that the analyser was considered as a means of 
using the board’s skilled human resources more effectively.50 By 
1978 when a third analyser was purchased the laboratory was 
running as many as 170 tests a week in the laboratory.51  
 
 
 

 
Illus. 9.5 The telemetry console at Zwartkopjes in 1974. Source: 

Rand Water 
 
Telemetry. In April 1976 the board agreed to the purchase and 
installation of a radio communications system between the Vaal 
dam and the Barrage. It formed part of the long-term plans for an 
                                           
50 . Ibid., p. 470: 924e gewone vergadering, hoofkwartier, Johannesburg, 1976.02.27. 

Hoofingenieursverslag, nr 5384, R.J. Laburn. 

51 . RWW, Minutes 1978-9, pp. 435-6. 958e gewone vergadering, hoofkwartier, 
Johannesburg, 1978.12.20. Hoofingenieursverslag nr 5951. R.J. Laburn. 
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automatic telemetry system. During the heavy rainfall period at the 
start of 1976 the telephone communications between the dam and 
the Barrage was out of operation. This not only created a problem, 
but also was dangerous, according to the officials. Consequently it 
was felt that reliable radio communications could prevent future 
breakdowns in communication. The board consequently approved 
of R14 000 for the purchase of equipment.52 
It was in the field of flood prediction that innovative plans were the 
order of the day. In 1977 Prof. D.C. Midgley, director of the 
University of the Witwatersrand’s hydrological research unit was 
confident that in the near future it would be possible to predict 
potential floods in the catchment area of the Vaal river. He felt it 
would ultimately be possible to make predictions up to four days 
before the time. At his unit researchers were working on early 
warning systems that could be operated with the support of 
computers.53 Researchers at the University of the Free State 
meanwhile were busy with research on the floods of 1975. A team 
of five, working in the institute for social and economic research, 
had earlier conducted similar research on the Orange river.54 Their 
findings were important to the board. It was now possible to 
determine how early flood warning systems could prevent disaster. 
In the 1980 additional water supply scheme comprehensive plans 
were introduced to improve the telemetry and telecontrol system.55 
The comprehensive radio communications system was installed in 
1984. It replaced the old system that had been developed in bits and 
pieces since 1957. This was by far the most comprehensive system 
of its kind to be installed since the board started in 1903. It linked 

                                           
52 . RWA, Minutes 1976-7, p. 53: 926e gewone vergadering, hoofkwartier, Johannesburg, 

1976.04.30. Hoofingenieursverslag, nr 5418, R.J. Laburn. 

53 . ANON., “Flood predictions promised”in Vereeniging and Vanderbijlpark News, 
1977.04.01. 

54 . ANON., “Vloedskade: navorsers kom na Vereeniging” in Vaalweekblad, 1977.10.28. 

55 . RWA, Minutes 1980-81, p. 129. 975th ordinary meeting of the board, headquarters, 
Johannesburg, 1980.05.30. Chief engineer’s report no. 6196. L.H. James. 
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before any potential flooding was realised.72 Shortly before 
Christmas businesses in the low lying areas of Standerton had to be 
evacuated and officials of the board and the department of water 
affairs were preparing to cope with flood conditions at the Vaal 
dam. Shortly before, 22 sluice gates at the Vaal dam had been 
opened. The Klip river burst its banks and flooded parts of Vosloo 
Park, the Vereeniging game park and some local sports fields.73 
 
 

 
Illus. 9.6 All the sluices of the Barrage were opened during the 

floods of 1975. Source: Rand Water 
 
Ultimately the lifting of the wall at the Vaal dam, a project of the 
department of water affairs which started in 1979 at an estimated 
cost of R24 million, and set for completion in 1984, was considered 
a good measure to prevent floods from causing damage similar to 

                                           
72 . ANON., “Residents’pleas in flood damage” in Rand Daily Mail, 1975.12.02. 

73 . ANON., “More rain, more floods threaten” in The Star, 1975.12.22; W. KNOETZE, “Byna 
weer vloedramp by Vaal” in Die Vaderland, 1975.12.22; ANON., “34 van Vaaldam se 36 
sluise al oopgetrek”in Beeld, 1975.12.23; VAALDRIEHOEKSE VERTEENTWOORDIGER, 
“Gevaar vir vloede as nog reën val” in Transvaler, 1975.12.23. 
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the havoc of 1975.74 Another consequence of the 1975 floods was 
that meticulous attention was subsequently given to the factor of 
potential floods when any regional development plans were made 
for the Vaal Triangle.75  
 
 
 

 
Illus. 9.7 The Vaal dam outlet tower for raw water under 

construction in 1982. Source: Rand Water 
 
 

Vaal-Zuikerbosch canal 
The canal between the Vaal dam and the Zuikerbosch pumping 
station was one of the major capital projects undertaken by the 
board in the 1980s. The 900 mm pipeline from Vaal dam to 
Zuikerbosch in 1967 was a precursor of the canal.76 The new one 
like the first was a means of abstracting raw water in a more direct 
manner from the Vaal dam. The system consisted of an outlet tower 

                                           
74 . ANON., “Vergroting van dam sal vloedgevaar baie verminder” in Vaalweekblad, 

1979.06.29. 

75 . F. VAN WYK, An integrated manual for the management, control and protection of the 
Vaal river Barrage reservoir (M.Sc, RAU, 2001), pp. 78-9. 

76 . See previous chapter. 
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in the Vaal dam with two 3,5 m diameter water tunnels of 600 m 
that were linked up to a 3,5 m diameter pipeline that covered a 
distance of 8 km before linking up with a 21 km canal flowing to 
Zuikerbosch.77 
 
First plans for the construction of a canal between the Vaal dam 
and Zuikerbosch were mooted in September 1975 when a project 
was approved for a raw water supply from the dam at a cost of 
R12,8 million.78 In 1977 the chief engineer, R.J. Laburn, pointed out 
that, in view of the rising consumption patterns, it would be 
necessary for more raw water to be available within the next five 
years. There had been problems with the abstraction of water by 
means of pipelines and extraction from the Vaal river. He 
consequently recommended to the board that a canal be 
constructed directly between the Vaal dam and the pumping 
station at Zuikerbosch. The board in committee gave its approval 
for the plan and indicated that it should be ready by 1980. The 
government was also in agreement with the project. The canal had 
a number of advantages. Not only was it substantially cheaper than 
a pipeline, but its estimated annual maintenance cost of R70 000 
was also considered a boon.79 Officials at the department of water 
affairs were in favour of the construction of the canal and indicated 
that government would also be favourably disposed towards the 
plan.80  

                                           
77 . RWA, 79th annual report, balance sheet and accounts of the Rand Water Board. 

Financial year to 31st March 1984, p. 11. 

78 . RWA, Minutes 1979-80, p. 523. 973rd ordinary meeting, headquarters, Johannesburg, 
1980.01.26. Chief engineer’s report no. 6155. L.H. James. 

79 . RWA, Komitee van die algehele raad, vergadering, 1977.04.29, p. 3382. 
Hoofingenieursverslag 5619. R.J. Laburn. 

80 . RWA, Committee of the whole board meeting, 1977.07.29, p. 3481 
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Illus. 9.8 Excavations for the 3,5 m diameter pipeline from the 

Vaal dam for the Zoekfontein-Zuikerbosch canal. Source: Rand 
Water 

 
The case for the board extracting more water from the Vaal dam 
was largely the result of an investigation that had been conducted 
on the quality of the Barrage water. The results of the tests were 
submitted to the government as evidence why it was essential for 
the board to get more water directly from the Vaal dam.81 The 
government, at the end of 1977 still had some reservations on 
certain aspects of the board’s proposals.82 In 1980 the first steps 
were taken towards the acquisition of servitudes on the land 
necessary for the canal.83 The costs had meanwhile risen 
substantially and it was estimated that the construction work of the 
canal alone would be more than R21,6 million.84 In October 1980 it 
was announced that Sasol Een (Pty) Ltd had applied to extract 
water directly from the canal. It was then agreed to upgrade the 

                                           
81 . RWA, Komitee van die algehele raad, vergadering 1977.08.26, p. 3495. Vir kennisname. 

82 . RWA, Committee of the whole board meeting, 1977.11.25, p. 3552. 

83 . RWA, Komitee van die algehele raad, vergadering 1980.08.28, p. 61. Sekretaris se 
verslag, nr 7271. A.J. de Witt. 

84 . RWA, Minutes 1979-80, p. 527: 973rd ordinary meeting, headquarters, Johannesburg, 
1980.01.26. Chief engineer’s report no. 6155. L.H. James. 
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capacity of the canal system to 24,8 m3/s. In exchange for the 
arrangement, which was approved by the department of water 
affairs, the company had to make a financial contribution towards 
the construction of the canal.85  
 
 

 
Illus. 9.9 Trimming machines preparing the 21 km Zoekfontein-

Zuikerbosch canal. Source: Rand Water 
 
The proposed system featured a 10 km pipeline with a diameter of 
3,5 m. Its control centre was situated at Zoekfontein where the 
water flow was monitored. A number of energy-dissipating chutes 
directed the water down the canal. The canal itself was 12 m wide 
and 4 m deep and about 21 km in length. At the end of the canal a 
dam was built over a surface area of 1 km in length and 0,5 km in 
width. Weirs were built in the canal to ensure that it was never 
completely empty.86 The pipeline/canal was completed at a cost of 
R85,2 million and officially opened on 5 May 1983 by 
environmental affairs and fisheries minister Sarel (S.A.S.) Hayward. 

                                           
85 . RWA, Minutes 1980-81, p. 357: 980e gewone vergadering, hoofkwartier, Johannesburg, 

1980.10.31. Sekretaris se verslag nr 7285. A.J. de Witt. 

86 . ANON., “Water Board canal serves pump station” in Vereeniging and Vanderbijlpark 
News, 1981.11.27. 
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Upon its completion the canal was capable of conveying 2150 Mℓ/d 
of raw water to the Zuikerbosch purification and pumping station.87 
 

Pipelines and leakages 
For many years experts at the Rand Water Board argued that much 
valuable water and money could be saved if there were ways and 
means of detecting leakages in the mains. Johannesburg’s city 
engineers, at one stage in the 1970s estimated that 10 per cent of the 
city’s water supplies were leaking from pipelines. They argued that 
if it could be stopped, as much as R1 million could be saved 
annually.88 At the Rand Water Board the engineers had been aware 
of the potential savings from leaks for a long time. In 1960 for 
example, there were 410 reported leaks. By 1975 the number had 
dropped to 250.89 Since pipelines formed a major component in the 
water distribution system much attention was given over the years 
to their maintenance. Between 1960 and 1975 the total distance of 
pipelines of the board more than doubled from a total length of 940 
km to 1870 km. By 1980 the pipelines of the board, (excluding those 
less than 150 mm in diameter), covered a distance of 2239 km.90 
Internally the work done on pipelines and the accompanying 
expertise that came from many years of experience, gave rise to 
industrial development. In 1965 the board started, on a limited 
scale, with a pipe manufacturing plant at Zwartkopjes.91 This made 
it possible for the organisation to provide in some of its own 
specialised needs. It could also perform a service that was not 

                                           
87 . RWA, 79th annual report, balance sheet and accounts of the Rand Water Board. 

Financial year to 31st March 1984, p. 3. 

88 . V. BELJAKOVA, “Technology stops money going down the drain” in Sunday Times, 
1979.07.01. 

89 . RWA, Minutes 1975-6, p. 189: 917th meeting of the Rand Water Board, 1975.07.25. 
General matter discussed by the board. 

90 . RWA, 75th annual report, balance sheet and accounts of the Rand Water Board. 
Financial year to 31st March 1980, p. 12. 

91 . R.J. LABURN, The Rand Water Board 75 1903-1978: a treatise on the Rand Water Board 
with specific reference to its responsibilities achievements and policies during 75 years 
of operation, pp. 59-61. 
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readily available – that of restoring pipes for re-use.92 An added 
advantage was that the board’s engineers were now familiar with 
production costs and it was consequently possible to negotiate for 
competitive prices when millions of rands worth of pipes had to be 
purchased for the development of the board’s distribution system. 93 
 
 
 

 
Illus. 9.10 Working in the pipe manufacturing plant in 1975. 

Source: Rand Water 
 
 
Work on leaking pipelines was stepped up in 1970 when a 
comprehensive project was launched to replace old and leaking 
pipelines. One of the major causes of leakage was external 
corrosion. This was the result of rust setting in on the outside of the 
steel pipelines. Various steps were taken to protect the pipelines, 
but the major solution was considered to be the replacement of old 

                                           
92 . See RWA 550/A/B. Confidential report R.J. Laburn – Finance and Executive committee, 

1966.05.18. Chief engineer’s report 4245; Copy board decision. Minutes 797th ordinary 
meeting of the board, Johannesburg, 1965.07.30. 

93 . RWA, Minutes 1992-3, p. 175: 1 115th ordinary meeting, headquarters, Johannesburg, 
1992.08.27. Report V.J. Bath: Finance division. Comment to board by general manager 
engineering. 
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pipes over short distances. One of the first projects was the 
replacement of the 205 mm City Deep pipeline covering a distance 
of 1045 m. The line had been laid in 1930. Another replacement was 
the 550 mm reservoir pipeline between Randfontein and the 
Krugersdorp reservoir that had been laid in 1935. A third major 
section to be replaced was the 610 mm Signal Hill-Leeuwpoort 
pipeline dating back to 1938. The work cost R83 500 to complete, 
but it was considered a good investment.94  
Work on the pipelines implied that some consumers on occasion 
had to go without a constant and reliable water supply for brief 
periods of time. The board usually notified its consumers (the 
municipal authorities), who in turn notified domestic consumers.95 
Given the complex nature and the number of parties affected by the 
operations, the board’s working teams coped well with the task. 
Sometimes things did go wrong. If pipelines were damaged during 
excavations or replacement, consumers were forced to rely on 
emergency water supplies that were transported to temporary 
distribution points in tankers and by fire brigades.96  
For obvious reasons residents and property owners in residential 
townships were frequently not favourably disposed to water 
pipelines being laid on their property. As a rule they gave 
preference to the use instead of road reserves for this purpose. On 
occasion, the ratepayers of Glen Austin complained to their town 
engineer about plans to install a water reticulation scheme that was 
initially scheduled to cross over their properties. One major 
consideration was that the residents of the township, like many 
people in other middle to upper class townships, were becoming  
more environmentally conscious.97 They were also aware of the fact 
that water pipelines operating under high pressure could be 

                                           
94 . RWA, Minutes 1970-1, p. 213: 860e gewone vergadering, hoofkwartier, Johannesburg, 

1970.10.30. Hoofingenieursverslag, nr 4698, R.J. Laburn. 

95 . ANON., “Pretoria en Rand kry minder water”in Die Transvaler, 1976.08.05. 

96 . J. BUYS, “Water short at hospital” in Rand Daily Mail, 1976.09.03; OOS-RANDSE 

VERTEENWOORDIGER, “Mens en dier ly dors aan Oos-Rand” in Die Vaderland, 
1976.09.02; ANON., “Hospital staff collected water” in The Star, 1976.09.02. 

97 . ANON., “Glen Austin debates water” in The Star, 1981.08.27. 
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potentially dangerous.98 Ultimately the principle objection of 
consumers was having the encumbrance of a pipeline or servitude 
on the property. In this respect environmental considerations might 
have been of secondary importance to them. This was particularly 
the case as pipelines started increasing in size.99 In June 1975 a high-
pressure concrete water pipeline between Vereeniging and 
Sasolburg burst and the repair of the damage amounted to R20 000. 
The water supply to Sasolburg was restored after a short time by 
means of the existing steel pipeline between Zuikerbosch and 
Sasolburg.100 For the board a disaster of this kind was an exception 
to the rule. However, it was a factor that had to be taken into 
consideration in the management of risks in the operations of the 
organisation. 
As a rule it was possible for the Rand Water Board to install 
pipelines with great efficiency. The experience gained over many 
years made it possible to do the work in the shortest possible time. 
In later years attention was also given to landscape restoration in 
areas where pipelines were laid. It was part of the board’s policy to 
be environmentally friendly. Restoring the flora, which in many 
cases was part of sensitive indigenous environments, became a 
standard procedure in pipe laying operations.101 
The replacement of old pipelines however remained one of the 
major preoccupations of the board. By the 1970s the organisation 
had been providing water for almost three quarters of a century 
and some of the mains were in need of replacement. In May 1977 
the board approved eight pipeline replacement and reconditioning 
projects. One of the oldest pipelines to be replaced was that 
between Grahamstown Street and Paarlshoop, which had been laid 
in 1914. It passed through Mayfair and as a result of many years of 

                                           
98 . RWA, Komitee van die algehele raad, vergadering 1974.10.25, p. 2895. Sekretaris se 

verslag nr 6448. A.J. de Witt. 

99 . Personal disclosure Mr. V.H. Bath, Johannesburg, 2003.03.07. 

100 . RWA, Minutes 1975-6, p. 149: 916e gewone vergadering, hoofkwartier, Johannesburg, 
1975.06.27.  

101 . Oral historical information, V.J. Bath 2002.11.06. 
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corrosion many blowouts occurred.102 The other pipelines that were 
to receive attention were: the Casseldale pipeline (1935); several 
sections of the pipeline between Brakpan reservoir and Nigel (laid 
between 1936 and 1965); the Brakpan interconnection pipeline 
(1942); the West Springs-Modder East pipeline (1938); and the 
pipeline between Leeuwpoort and Kleinfontein, which had been 
laid in 1934 and added to in 1955. The total price of the work to be 
done was estimated to be about R553 000.103 
The pipe replacement project, as well as the laying of new pipelines 
implied that the board was a lucrative source of contracts for pipe 
manufacturing companies. The country’s industrial sector had 
made considerable progress since the 1940s when pipes still had to 
be imported from overseas. In the years of international isolation 
during the 1960s the country’s industries flourished and the 
patriotic inclination to buy South African products was the order of 
the day. However, there was one principle in the management 
structures of the Rand Water Board that enjoyed priority. The 
organisation would not compromise quality standards on the 
materials it used. In 1976 political considerations also came into 
play when one manufacturer of steel piping, Hall Longmore 
Contractors (Pty.) Ltd, informed the board that it intended starting 
with manufacturing operations in one of the homelands.104  
One implication of this type of business, aimed at boosting the 
economies of the homelands, was that it would ultimately cost the 
consumer of water more money. Enquiries made by the board’s 
officials indicated that concerns like Iscor, Escom, the department 
of posts and telegraphs as well as the railways did not pursue this 
line. The board consequently decided it intended to resort to the 
principle of special preference in respect of goods produced, 
manufactured, or assembled in border areas. It was also agreed that 

                                           
102 . RWA, Minutes 1977-8, p. 111: 939th meeting of the Rand Water Board, headquarters, 

Johannesburg, 1977.05.27. Chief engineer’s report no. 5624. 

103 . RWA, Minutes 1977-8, pp 111-2: 939th meeting of the Rand Water Board, 
headquarters, Johannesburg, 1977.05.27. Chief engineer’s report no. 5624. 

104 . RWA, Committee of the whole board meeting, 1976.03.26, p. 3167. Secretary’s report, 
no. 6659. A.J. de Witt.  
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all applications were to be dealt with in a uniform manner.105 In 
future competitive prices and quality were to be evaluated in even 
greater detail. The type of specialised equipment the board used, 
had to be of a high quality. It had to give years of good service.106 
The board was also of the opinion that there were firms in the 
country, which had for a number of years been able to provide in 
the highly specialised requirements of the board.107 They could not 
be let down when decisions, with a political agenda, had to be 
taken. Gradually a new principle came into play. There was a sense 
of competition as more manufacturers started producing pipes. It 
implied that manufacturers of water pipes would have to compete 
with each other for supply contracts that could be profitable, 
providing they conformed to high quality standards.  
Replacing pipelines was expensive. Consequently, the board tried 
to preserve its existing pipelines and keep them in use for as long 
as possible. In 1982 research started into the linings of the board’s 
steel pipes. In a report A.B. Hardwick, one of the senior engineers 
of the board, explained that up to 1969 bitumen had been used as a 
lining in steel pipes. Subsequently there had been experiments with 
cement mortar lining and painted coatings. The life expectancy of 
bitumen was between 35 and 40 years. As a result of the age of 
many of the pipelines, Hardwick explained, it was necessary to 
start with a relining project. Cement mortar was considered the 
best solution. There were advantages. Cement was durable; it 
hardly had any effect on the quality of the water; it could withstand 
higher velocities than bitumen; was not easily damaged in the 
process of construction; and it was easy to do the work on site.108 
Examples of the durability of the cement-lined pipelines were the 
1200/1300 mm diameter pipeline between Mavillon and Pretoria 

                                           
105 . Ibid., p. 3167.  

106 . ANON., “Betroubaarheid lei tot tweede kontrak” in Die Transvaler, 1976.07.12. 

107 . ANON., “Apex International enters the local valve market” in Vereeniging and 
Vanderbijlpark News, 1978.02.24. 

108 . RWA, Minutes 1981-2, p. 583: 995th ordinary meeting, headquarters, Johannesburg, 
1982.01.29. Deputy chief engineer’s report no. 6591. A.B. Hardwick. 
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and the 2100 mm Zuikerbosch-Mapleton pipeline.109 These 
pipelines were reportedly operating very well after they had been 
lined.  
 
 

 
Illus. 9.11 A 600 mm sluice valve of a pipline under construction 
on the Pretoria municipal boundary in 1980. Source Rand Water 

In the 1982 investigation tests were conducted on the compatibility 
and the elasticity of the steel pipeline as well as the rigidity of the 
concrete linings. Attention was given to the responses of materials 
                                           
109 . Ibid., p. 583: 995th ordinary meeting, headquarters, Johannesburg, 1982.01.29. Deputy 

chief engineer’s report no. 6591. A.B. Hardwick. 
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under pressure. D.D.T. Trebicki, one of the board’s engineers, 
conducted the research. He was at the time busy with postgraduate 
studies at the University of the Witwatersrand under the 
supervision of Prof. D. Stephenson.110 Numerous tests were done on 
the concrete linings in the pipes. Attention was given to acoustic 
emission monitoring. When that did not work well a remote 
controlled vehicle (ROV) was put to the test. Video equipment was 
purchased to record crack patterns and their extent, and still 
photographs were taken of crack widths. Various local and 
overseas companies supported in the investigation by providing 
equipment. A Scottish company, for example, assisted in 
monitoring the cement lining while it was under test in a pipeline. 
At the same time the CSIR was monitoring the strain that concrete 
could take in the pipelines.111  
Ever since the 1960s special steps had been taken by the 
engineering division of the board to protect the pipelines against 
corrosion. The corrosion, research showed, was apparently caused 
by electrical currents, water, gas and petroleum in the soil. A 
number of protective measures were taken. Ageing pipelines were 
constantly repaired to prevent corrosion. This was difficult in areas 
where there were railway lines with electrical currents. The 
cathodic protection system implied that cables were placed in 
strategic areas in the ground. The measure tended to diminish the 
deterioration of the pipelines. In 1980 an extensive program was 
started to lay cables along the Esselen Park-Pretoria pipeline. 
Attention was also given to the Brakpan-West Springs, 
Leeuwpoort-Kleinfontein extensions, the pipelines between 
Rosettenville and the central part of Johannesburg, as well as the 
Daleside-Zwartkopjes system.112 By 1994 there were fewer than 112 

                                           
110 . Ibid., p. 583: 995th ordinary meeting, headquarters, Johannesburg, 1982.01.29. Deputy 

chief engineer’s report no. 6591. A.B. Hardwick. 

111 . RWA, Minutes 1984-5, p. 352: 1 029th ordinary meeting, headquarters, Johannesburg, 
1983.07.29. Chief engineer’s report no. 7265. L.H. James.  

112 . RWA, Minutes 1981-2, pp. 160-1: 987th ordinary meeting, headquarters, Johannesburg, 
1981.05.27. Chief engineer’s report no. 6413. L.H. James. 
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cathodic protection installations in the board’s pipeline system. 
These were maintained on a bi-weekly basis.113  
The 1970s were also noted for the discussions amongst experts on 
the best type of pipeline – concrete or steel. In August 1973 the 
chairman, H.C. Stegmann, informed the board that a report was to 
be submitted in due time to the board in which it was 
recommended that steel instead of concrete pipelines should be laid 
in townships. The concrete pipes were found to develop leaks and 
bursts more often than steel pipes. It was also easier to repair 
breaks in steel pipes.114 There was a debate on the matter that had 
not yet been concluded. Then in March 1974 the board gave 
approval for an investigation, conducted by employees of the board 
and the firm of Steffen, Robertson and Kirsten consulting 
geotechnical engineers, on pre-stressed concrete pipeline joints. 
This followed after failures had been reported in the 1800 mm 
Palmiet-Klipfontein and the 1100 mm Meredale-Moroka 
prestressed concrete pipelines. Failures tended to occur exclusively 
at steel socket/concrete spigot composite joints in the pipeline.115 
 

Water restrictions in the late 1970s 
Towards the end of 1977 the board introduced water restrictions 
after a drop in the annual average rainfall. On the East Rand and in 
the Eastern Transvaal, in particular, the effects of a drought being 
experienced were serious.116 The board was at the time upgrading 
and improving water mains in the region.117 Chief engineer R.J. 
Laburn told the board that the regular peaks for consumption in the 
region were between 175 and 220 Mℓ/d. The drought and the 
accompanying heat, caused the consumption of water to rise to as 
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much as 240 Mℓ/d.118 In the press it was reported that many of the 
reservoirs on the East Rand were only 30 to 35 per cent full. One 
reservoir, at Benoni, on occasion even ran dry.119 Before the end of 
November, restrictions were the order of the day. In urban centres, 
such as Benoni, Boksburg, Bethal, Brakpan, Devon, Heidelberg, 
Springs and even further at Kinross, Leandra, Nigel, Rensburg, 
Secunda, and Trichardt, residents were prohibited from using 
garden sprinklers. Government consumers were only allowed to 
use large amounts of water at certain times.120  
By mid-December 1977 it was reported that the prevailing drought 
conditions were affecting the greater part of the Transvaal and 
Northern Natal. Farming operations were severely hampered 
because of the heat and the lack of rainfall.121 However, by the end 
of the year the drought conditions abated and it was possible for 
the board to cope with the available water supply. In some areas 
drought conditions still prevailed. This was especially the case in 
the rural part of the Western Transvaal. For example, in 1978 
residents of squatters’ camps such as Makau in the black homeland 
of Bophuthatswana, close to Ga-Rankuwa, had to pay local 
entrepreneurs between 50 and 70 cents for 200 ℓ of water. The 
entrepreneurs acted as ‘agents’ of local farmers who had boreholes 
on their land and in turn sold the water for 15 cents per 200 ℓ. The 
people then used donkey carts and trucks to transport the water to 
the squatter camps.122 
In May 1979, there were indications of water restrictions being 
introduced once again in the whole service area of the Rand Water 
Board after the levels of the Vaal and Bloemhof dams had dropped 
to between 15 and 25 per cent less than the same time in May 1978. 
Earlier the board had taken note that the minister of water affairs 
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had been commenting on the state of dam levels.123 Then officials of 
the department of water affairs warned that water restrictions were 
imminent.124 However, they did give the assurance that notice 
would be given well in advance.125  
In June 1979, following an announcement by the minister of water 
affairs, Braam Raubenheimer, local authorities on the Rand braced 
themselves for the introduction of water restrictions that were to 
come into effect on 10 June.126 The department of water affairs cut 
its supply of water to the Rand Water Board by five per cent.127 The 
board took note with concern that it was unable to secure a five per 
cent saving from its consumers.128 What was initially considered to 
be restrictions that would be confined to Johannesburg and parts of 
the West Rand, soon spread to Benoni, Edenvale and Roodepoort.129 
In addition, Pretoria too was targeted for restrictions.130 In the press 
there was speculation that the Pretoria-Witwatersrand-Vereeniging 
region was facing its worst drought conditions in 70 years.131 The 
flow of water into the Vaal dam was described as being the lowest 
in 55 years.132 Some of the emergency measures introduced 
included a clamp-down on the use of sprinklers in gardens, the 
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closing down of automatic toilet flushing systems in large public 
buildings, and the filling of swimming pools.133 
Despite reports of good rains by August 1979 the water restrictions 
were not lifted.134 Instead, they continued up to October, when 
angry consumers started voicing complaints. One of the major 
arguments was that it did not make sense having water restrictions 
at the start of the rainy season.135 The rainfall figures for the first 
part of the month still indicated that it was less than the average for 
the time of the year.136 Uncertainty prevailed. Some experts 
predicted that 10 years of drought lay ahead for South Africa.137 
Despite substantial rains over large parts of the Vaal catchment 
area the level of the Vaal dam only rose by one per cent towards the 
end of October 1979.138 Only towards the end of November 1979 
were there indications that the restrictions might be lifted.139 In 
December Dr J. P. Kriel, secretary of the department of water 
affairs, nipped all expectations that water restrictions were to be 
lifted in the bud when he told the Sasolburg Afrikaanse sakekamer 
that his department was recording information on the lowest water 
supplies in 55 years. It was consequently unlikely for water 
restrictions to be lifted.140  
By February 1980 good rains had the effect that the Vaal dam was 
practically full. Although the local authorities and the Rand Water 
Board were slow to inform consumers, the department of water 
affairs informally indicated that the curbs could soon be something 
of the past.141 At its February 1980 monthly meeting the 
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Johannesburg city council lifted the water restrictions.142 Because of 
the good rains it was possible for the first time in many months to 
open the sluices of the Vaal dam.143 The effect of water restrictions 
was still evident by March 1980, long after the curbs had been 
lifted. According to the city engineer’s department in 
Johannesburg, water consumption was on an average five per cent 
lower than previously.144 
In the 1980s drought conditions once again forced the board to 
introduce restrictions – this time more comprehensive than ever 
before in its history of more than three quarters of a century. By 
implication this condition suggested that the available water 
resources of the Rand Water Board were insufficient to cope with 
the growing demand. It was thus necessary to find alternative 
sources of supply. 
 

Phase II of the 1970 additional water supply scheme 
In 1975 the board approved phase II of the 1970 additional water 
supply scheme. It was intended to increase the amount of potable 
water produced by 600 Mℓ/d,145 at an estimated cost of 
R150 million.146 A major component of this phase was the 
construction of a new outlet from the Vaal dam, a pipeline along 
the north bank of the Vaal river, and the construction of the Vaal 
dam-Zuikerbosch canal,147 discussed above. For the board the 
acquisition of the additional water was of vital importance. It was 
clear that its available supply was increasingly unable to provide in 
the growing demand for water.148  
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By 1979 it was argued that, in retrospect, parts of the original 1970 
supply scheme not yet completed were partly responsible for the 
prevailing water restrictions. Although the water crisis was 
described as being ‘only a temporary measure’ it was an indication 
that there were shortfalls in the available supply. Officials at the 
department of water affairs tried to play down the significance of 
the water curbs from a governmental perspective by predicting that 
it would be at an end by 1982.149 It was clear to the board that the 
matter had to be addressed in a direct and immediate manner.  
 
 

 
Illus. 9.12 In the early 1980s Zuikerbosch pumping station was a 

hive of activity. This photograph, taken in 1981 shows three of the 
four 200 Mℓ/d sedimentation tanks upon completion at the plant. 

Source: Rand Water 
 
 
Since the 1970 scheme had been tabled substantial changes had 
taken place. Parts had been deferred. Others were deleted, or 
simply altered to suit short-term requirements. One such change 
was the plan to utilise the advantage of a lower watershed in the 
vicinity of Boksburg. A 2,1 m diameter pipeline was then built over 
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a distance of about 78 km, from Zuikerbosch pumping station’s 
treatment plant via a booster pumping station at Mapleton to a 
reservoir at Vlakfontein near Benoni. This pipeline was capable of 
pumping 600 Mℓ/d into the Vlakfontein reservoir to supply water 
to the urban areas to the north of Johannesburg. It was completed 
in March 1979.150 Although this project had major long-term 
benefits, it was clear that more future-orientated thinking was 
necessary when the board wanted to cope with any anticipated 
growth in demand for water. 
In the first phase of the 1970 additional water supply scheme, 
provision was made for a pumping station at Mapleton (about 12 
km south of Boksburg). Its supply was to come from Zuikerbosch. 
The Mapleton pumping station was to supply water via Rynfield in 
Benoni to the Vlakfontein reservoir.151 In the second phase of the 
1970 scheme, the Mapleton pumping station was to be developed to 
a capacity of 600 Mℓ/d. Ultimately it was scheduled to cope with a 
capacity of 1800 Mℓ/d.152 The objective was to use this pipeline to 
provide water to large parts of the East Rand, which included 
Brakpan and Springs.153  
Another major development of the time was the Eikenhof booster 
pumping station. It formed part of the 1970 additional water 
scheme. The station, with a nominal capacity of 600 Mℓ/d was 
situated about 10 km northwest of Zwartkopjes. Water from 
Zuikerbosch was pumped to Eikenhof. It was then chlorinated and 
re-pumped by means of an electric motor-driven centrifugal pump 
to the Meredale Reservoir, which served the West-Rand. The 
Eikenhof pumping station also pumped water to Diepkloof at a 
maximum head of 239 m.154 One major advantage of the booster 
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station was that it could provide valuable support in the process of 
supplying the fast-growing black townships of the West Rand with 
water. In the years to come this proved to be a valuable addition to 
the board’s system. As the general standard of living in the black 
townships improved the demand for water increased. In this 
indirect manner it was possible for the Rand Water Board to make a 
meaningful contribution towards restoring the human dignity of a 
portion of the country’s population that had been disadvantaged 
by earlier policies. 
 

Pollution 
By the second half of the 1970s the stepped-up program of action to 
combat pollution was beginning to pay handsome dividends. 
Problems experienced with water hyacinth Eichornia crassipes were 
addressed by concerted actions.155 In comparison with other water 
storage areas, the Vaal river and Vaal dam experienced few 
problems as far as algal growth and water hyacinth were 
concerned.156 In fact, the problem of weeds on the Barrage was well 
under control. The board conducted frequent pro-active operations 
to remove the weeds manually from the river. This proved to be 
successful and it was possible for the chief engineer to report to the 
board: 

(T)he Vaal river Barrage reservoir is one of the least weed-
infested of all the Republic’s eutrophied water bodies.157 

However, the struggle for an environmentally friendly water 
system was not yet complete. There was an increase in specialised 
measures to dispose of effluents. The country’s chemical industry 
was growing rapidly and it diversification was an outstanding 
feature. Consequently the board was forced to start making use of 
specialised methods to detect traces of pollution. It was also at the 
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time becoming a viable proposition to provide commercial 
pollution disposal services. Officials of the board constantly took 
note of the latest developments.158 It was common knowledge that 
commercial concerns had the task of disposing of polluted 
materials. Consequently the board’s officials started taking note of 
solid waste disposal sites in the catchment areas of the river. 
Surveillance operations became part of routine activities of the 
board.159 
Special attention was given to industrial effluents that passed 
through municipal sewers. When dangerous effluents were traced, 
surveillance officials and municipal authorities conducted 
inspections before steps were taken to combat illicit effluent 
discharges. The worksheet of performance in the field was good. In 
the 1974 financial year the board took steps against 10 factories. 
Five were in Springs, two in Germiston, one in Vereeniging, one in 
Vanderbijlpark and one in Nigel. Officials of the board in the 
course of the year conducted about 1500 factory inspections. In 
many cases the factories addressed the problems by spending 
substantial sums of money on improving effluent disposal systems. 
Other factories incurred massive savings by consuming less 
water.160 The pollution situation in the Vaal Triangle was later the 
subject of a research project undertaken by officials of the Water 
Research Commission in conjunction with the board.161  
Some local industries were sensitive to environmental pollution. 
One such industry was Natref, the national petroleum refinery at 
Sasolburg. By 1972 it already had an effective water conservation 
project in place. In the design of the plant provision had been made 
for the speedier maintenance of some key plant elements in an 
effort to combat pollution. The refinery resorted to extensive air-
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cooling instead of water-cooling practices. In cases where it could 
not be applied, cooling was conducted within closed water 
reticulation systems. Special measures were also introduced to 
ensure that the outflow of water was within the prescribed limits 
required by the water authorities.162  
Because of the board’s efforts to control pollution, nine local 
authorities in the Vaal river catchment area employed additional 
staff for effluent inspection and related activities.163 The effect of 
these measures was that one of the larger industrial concerns, Iscor, 
made a substantial investment in a filtration plant to improve the 
quality of effluent before it flowed into the Barrage reservoir.164 The 
Sasol factory, in the neighbouring town of Sasolburg, at the time 
spent R18 million to clamp down on pollution. The company 
acknowledged the fact that it had started operations at a time in the 
1950s when pollution control measures were not as strict. In the 
1960’s measures had been introduced to conduct tests to bring 
down the levels of water and air pollution in conjunction with the 
CSIR. By 1979 the company was aware of how important it was to 
lower pollution levels to the satisfaction of the people working at 
the different factories in the industrial area, as well as the residents 
of the town.165 
Sewage pollution, which was to increase in the next two decades, 
was posing insurmountable problems. Apart from the fact that 
sewage effluent has a high degree of dissolved salt content, it also 
contains nitrates, phosphates and ammonia, which are conducive to 
the growth of algae. Sewage water also contains a wide-ranging 
number of bacteria and viruses.166 In its efforts to provide 
consumers with high quality water, the Rand Water Board was 
faced with numerous challenges in this area. In a 1974 report to the 
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board Laburn reported that there had been a significant 
improvement in sewage disposal effluent. The majority of local 
authorities did not keep abreast with the inexorable increase in 
effluent, which according to projections by experts, tended to 
double every ten years.167 The consequence was that sewage had a 
negative impact on the Barrage catchment area. Laburn pointed 
out: 

Although the tributaries draining the Witwatersrand still include 
extensive vlei areas, rich in self-purification capability, the effects 
of this increase in sewage flow are clearly seen in the colour 
deterioration and the increased chlorine demand of the water 
abstracted at Vereeniging.168 

There had been considerable technological progress in water 
treatment since the 1960s, Laburn explained, but it was necessary to 
make more use of it, if the problem of pollution was to be 
addressed in the Barrage area.169 The pressure the Rand Water 
Board brought to bear on the local authorities had the effect that 
expensive but efficient sewage schemes were developed. In the case 
of Meyerton the expenditure amounted to R6,5 million.170 
Vanderbijlpark municipality invested extensively in the 
improvement of its sewage system.171 
In an effort to prevent sewage pollution, the board had over the 
years resorted to requesting the director of local government to 
withhold approval of new townships, town planning amendment 
schemes and subdivisions, until the local authorities had made 
proper sewage disposal provisions. This was still the order of the 
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day in the 1970s.172 Between March 1973 and March 1974 there had 
been almost 140 township applications in the area served by the 
board. Of these 19 were opposed by the board until the relevant 
authorities had made adequate provision for sewage disposal.173 By 
1974 the director of local government also started referring all 
applications for subdivisions of land, in its area of service, to the 
board. Especially in terms of real estate development this was an 
important measure. The board was faced with sanitary threats to 
the water supply. The Transvaal board for the development of peri-
urban areas had also in the 1970s been given the task of planning 
the development of the Vaal dam-Barrage area. This government 
authority was also constantly in communication with the board on 
the necessary measures to ensure sound development.174 One of the 
underlying principles of policy started taking shape among officials 
of the board who were responsible for monitoring pollution, 
namely that it was more effective to control pollution pro-actively 
than retrospectively.175 
 

A new central depot 
Part of the board’s decentralised system of planning started taking 
shape in the early 1970s. In 1973 the central distribution, transport 
and stores complex at Village Main in central Johannesburg was 
scheduled to be closed down and transferred to Zwartkopjes. This 
decision followed in the wake of plans that had been made in the 
late 1960s to remodel the central depot. It was necessary because of 
severe congestion.176 The Central Depot was situated about 1,5 km 
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from the board’s headquarters in the Johannesburg Central 
Business District (CBD).177  

 
Illus. 9.13 Fraser Street head office in 1977. Source: Rand Water 
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