—
o Rand Water WO Filo! Projenls

LEAKAGE REDUCTION PROJECTS
UNDERTAKEN BY RAND WATER

AUTHORS

RS McKenzie
WA Wegelin
N Meyer

LA
¥

WATES RESCGLECE
FLAMNMING AHD
COXNSERYATION

]

m

PO B [ 522
Eoockiyn Souane OO0
Pt SOulr ey

Tl VET 1T 3404454
P 212 30 PR
E-raar e L B ]

£ Lpray” Flad Yaler: WS



r

Rand Water WDM Pilgt Projects

FORWARD

Rand Water's core business, for the past 100 years, has teen to purity raw water and to supply bulk
potable water to ils custormers, the municipalities throughoul Gauteng and surrounding areas that form the
industrial heartland of South Africa. Il is estimated that more than 10 million people consume water
supplicd by Rand Water daily with an average supply in excess of 3 000 Mi/day.

In 1994/95, during a very severe drought, a fevy was placed by Rand Water on the water tariff of
municipalities that exceeded predetermined water demand quotas and these tunds were placed in a
separake “droughi fung”.

In 1886, Rand Waler proceeded to establish a new division specifically to assist the municipalities with a
vatiely of expertise. The aim of this division, the Community Support Services Division, was directed
cutward to interventions in communities including awareness on water matters, education in effective and
efficient water use, marketing of products as well as implementing and promoting Water Demand
tlanagement.

in order to pramote and demaonstrale the benetits of Water Demand Managemenl, Rand Water initiated
and supported numerous pilot projects with the aim of establishing “best practice™ examples in certain
aspects of Water Demand Managemenl, A variety of these projects were targeled at leakage reduction in
the municipal reticulation networks as well as retrofitting of existing inefficient water endpoint fittings,
including old ductile cast iron toilet cisterns, with modern units inside homes on propertics. Al of the
projects involved a high ievel of community involvernent which was caonsidered essential to the success of
the projects.

Thig publication serves to document the efforts in this regard - effors costing in the region of USEE million
that were undertaken with funds from the “drought fund®, The majority of these projocts were a resounding
success with consumption reduction avoraging 25%. This manual documents all of the effors, the
successes as well as the less successful projects. In the process, the manual provides detaits which will
help watar suppliers in implementing such projects and anticipating potential pitfalis.

Rand Water would like 1o take this opportunity 10 thank the United Nations Centre for Human Settlements
{Habitat), the relevant Locat Authotities. the communities and other partners for their contributions in these
worthwhile projects. These interventions have highlighted the value and imporiance of partnarships in
capacity bullding and sharing of expartisc.

it 15 hoped that this document will be of use to waler suppliers throughout Africa who may be considerning
the implementation of various Water Dernand Management measures. It is also haped that it will be
widely read and disseminated in order to encourage growth in Water Demand Management iniliatives -
specifically the management of leakage.

Maggie Letsoalo
GeneralManager : Marketing and Communications
15 August 2002
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Executive Summary

Rand Water has undertaken numercus Water Demand Management (WDM) pilot

projects to address the problems of water wastage and leakage in the Rand Water

supply area. From the analyses of the varicus leakage reduction projects the

following observations and conclusions were made, as shown in Table 1.

Table 1: Summary Of key observations and canclusions

Esiimated
Project Mame Hudget Oojectives Aesults! Findings Payback
{ Pericd
Thhabane Walar | R 1.1 million | To reduce and | lhe total minimum night flow was reduced by | +6 years
Loss (5180000) | manage waler losses | 112 m¥hr  through  Whe  repair  of
Management through vanous WOM | approximately 11 maing  lcaks.  This |
Praject t inlerventions, ropresents an annual saving of 100 00 m°
discussed  in W¢ | The repair of intemal howsghold leaks was
fepor, oulside the scope of the projsct.
_Jf.:l:laﬂHESiJUlg H_?-EU 000 To invesllg:agn;-_a The best appmac_h- for undanaki-r-\g“a loak | Mia
CBD Retrafit | {$ 100 0OG) varisty of lgak | dateclion exercise is o vse a combination of
Froject detection  methods | leehnigues. Some mothods fike sounding,
and selecl the mosl o GPR, Step Tesling, Aguafogs etc. are better
suitable for use in | suitgd for an initial sweep while methcds like
CBD araas. LMNC and ground mizrophones can be used
10 pin-point specilic leaks.
Beksburg B 950 D0 To  retrolit  ablution | Meter reédings before and after tr_v; project ‘ 14 y_r-ears T
Schouls  Water | ($ 60 000) facililies at 4B achoals | were avaitable dor 28 oul of the 48 sehaols.
Loss Project in Boksburg. The combined monthly waler consumption |
for the 26 schoals was reduced by 7 737 kL :
This can be extrapoialed 0 3 Wolal saving of
approximalely 12 Q00 ki (7 737 X 1.5) for the
4d schools,
-Kagiso Schoals | R 625 004 To relroﬁ{ abiulicn Ma_readings !_:éf;rc ard affer the proje;:.t + & ymars
Hetrofil Project (590 000) facilities at 27 schoms | ware available far 15 out of the 27 schools.

r

in Kaniso in

Krugersdorp.

The cormbingd manthly watar consumplion
for these 15 schools was reduged by
J MK k. This can be axtrapolated to a ttal
savfing ol approximately 4 500 kl {3 o0 X
1.8) tor the 27 schools,
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Esoculive Summary

13235
wwned houses,

privately

1996 to 1387 0 was nol gossible 1o quantily
the savings attribulable direcliy 1o the project
due 1o a number of ciher factars, which may

have infiuancad {ha consumplion.

- Estimated
Project Name | Budget Dbjectives Results/ Findings ! Payback
Perdod
All-Africa R 570 (K0 Implementalien of | Il was not possible ta identity savings dua to | Mia
Gamas  Vilage | ($ 90 000 waler cfticiert | various axternal faclors, discussed in lhe
Water Eficisncy dovices i new | report.
Froject houses built for the
All-Afreza Gamas
Villages
. Jehannesburg - R1.3 rn-ill:ic'n To  reduce  water | The m.r;:.:rage water t;onsurnption par flat was | +11 year;
Innar City | (% 2490 000) logses through  the | reduced [rom 820 lday to 750 lday,
Retrofl Project upgrading of | equaling 1o a saving of 170 Mliatday and a
plutnbing in 945 Hats. | ledal saving of 60 000 kyoar.
hk-.e-aglso Fta:trom R 1.5 millien | Te reda_me_ k:e:;kage -Thc average consumption was seduced by | Nia
Project {§ 345 GOO) through rgirofiting | 280 000 ki/manth over the period 1906 trJ-E
toiket cistems in 6 Q00 | 2000. B was nol possible to quantify the
houses, savings atribulable direclly o the project
du te 2 nurmber ol other WOM measuras
thal ware undcrtaken simultaneosusly,
;Ddi Hetrolit | R 4.4 milion | Te  recuee \l-\-_aler The avarage manthly househald | = d. Years
Projecl (S 200 00y wastago through | consumpiion was reduced by 2.9 kl, equating
retrolitting and | to a lotal sawng ol 47 000 kifmonth.
instaliation of dual
flush {eilets in 16 244
houses.
Sebokang R milli;:n Te  meduse waler 3 The a'.r-arage rreunihly househeld | +£3 years
Rairofit Froject (% 380 000 losses through | consumption was reduced from 234 K 10
retecliting and | 14.8 W, equating to # household sawing of
replacement of | 865 ¥ per month and a total saving ofl
inaficiont toilet pacts | 30 000 kifmanih.
i 1 3 500 houses.
_Sowat; Ratrofil -Hd.ﬁmill'mn Ta educe 1ea|<agé The manthly bulk consum-;;tion of SG\E MNfa
Projact {3 1 million} | through retroltting al | was reduced by 500 00D kI, over Ihe period
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Estimated
Praject Name Budget Objectives Results/ Findings Fayback
Period !
Tembisa Fast [ B 3.7 milgn To rduca leakage | The average monthly unacoounted-lor-water [ Nia
Retrofit Project (% 900 Qo0 thiough ratrofitting ar | was reduced from 575 D00 Kl to 280 00O kL
14 MK properties, However, a year afler completion ol the
project the meonthly  unaccounled-los-wales
increased again to 370 000 ki Further lollow-
i up invesligating are roguired o assess the
IL true sustanable savings (ar the project.
_Temblsa West | R 2.5 million To ret-:luc_é- -Ieakaga _Ee- :—.wei;g;é- rnonthlyr -consum—ptTon was | +Jysars
Rsatrafit Projact (% 450 000) ; through retrafiting &l | reduced by 96 000 k. The local council also
5 QO properios. indicaled that % repaired numargus maing
: Ieaks during the same periad and, therefore, |
; some ot the savings are not atiributable
. directly Fo the project. Based on ihe |
assumption that 50 % of the savings can he |
aitribuled 12 the progect, the saving is I
: eshmated o be in the  order  of
% 48 Q00 kl'month. g
Vhokera Retrafit | R 670 000 To reduce leakage | The average monthly consumption was | Nia
Projast (3160 000) | Hwough retrofiting al | reducad by 53000 k. It was not possibla o
i 2580 propertias. quantify the savingz attributable direcly o
the project due to a number ol other WD
i measures that were wndertaken '
simmltanaousy.
Slovovilla R 57 004 To  quantifiy  the | The daily demand for Ihe zone was reduced P 2 months
Pressuns (% 6 604K banefits of lzakage | by 537 ¥, gquating 1o a projecled saving of i
Management reduction by installing | 18 000 kifmonth.
Case Shudy ; a lime-modulated i
pressure controller on !
an existing PRY. :
Nota: t'} The astimated payback perind was based on the Rand Watar selling pre in the first year of aach

preject. (R 1.1 m in 1996, [ 1.3/ m” in 1997, [ 1.7/ m”in 1998, H 1.8 fm"in 1993, H 2.0/ m" in 2000,
A2.1/ m" in 2001)
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1 INTRODUCTION

1.1 SCOPE OF REPORT

Sectlon 1 of this repon provides an overview of the imponance of Water Demand
Management in South Africa and highlights the significance of improving water use
efliciency with regards to the Vaal River Systam. The importance of Rand Water in
the Vaal River System is explained and the historical and projected future demands
for Rand Waters arez of supply are discussed, The section concludes with an
explané!ion of how varicus Pilot Projects are being investigated to determing the
possible savings that can be achieved through selected WDM measures as well as
to find besl practice methods for undertaking such projects. This leads onto the
remainder of the report, which investigates the specific leakage reduction projects
undertaken by Hand Water and presents detailed information on gach project,

1.2 GENERAL
Most parts of South Africa experience relatively low rairdall, which together with vary

high evaporation rates result in low unit runoff for the couniry as a whole. South
Africa is rated as one of the twenly most water stressed countries in the world and
receives an average rainfall of less than 500 mm per annum (weil below the world
avarage of 860 mm per annum}. Mot only is the rainfall low but it is also unevenly
distributed throughout the country with most of the rainfall cancentraled along the
narrow region on the southern and eastern coastiine. Figures published by DWAFE
{1888, Fig 3.3.3) indicate that the combined nalural runoft from all of South Africa's
tivers is in the order of 53 500 million m¥a, reprasenting an average depth (unit
runoffy over the whole country of approximately 42 mmfa, This is very low compared
to most countries and Lo the world average of 330 mmfa as can be szen in
Tahle 1-1 which provides some comparative figqures from around the world {Gigick,
1993 and DWAF, 1986}
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