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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,

JIALAIAL Boand WaPars LW
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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

2 Haula [ana weatre BvRF
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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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1.1

1.2

INTRODUCTION

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,

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}

As a result of the rapidly increasing demands for water in many pars of South Africa
and the long drought periods {often in excess of 10 years}, numerous major inter-
basin water fransfers have been developed {see Figure 1-1}. These schemss often
involve transferring water over distances of many hundreds of kilometres with
pumping heads in excess of 500m. Large reservoirs arg neaded lo store the water
and associated franster schemes are often necded to move the water from the

source basing 1o the areas where it is most required. In this regard, the South

African Department of Water AHairs and Foresiry {DWAF) has developed a complex

1 -1 & Mt Aang' e WAA0
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1.3

bulk water infrastruclure which must rank as one of the mast sophisticated in the

world,

Table 1-1 Comparigan of runcff from various continents and countries

Contineat / Surface area Runaoff Runcft
courtry {million km®) {mitlion m*/a} {mm/a)
Brazil a5 5 190000 610
Horh Amernica 24.2 G 845 O 286G
Asia 43,5 13 dgs 400 241
Europe it5s 2 321 (N a
Africa 3.1 4 184 N 139
Usa 0.4 2473 N 23
South Africa 1.2 53 500 a4
Ausiralia a4 343 {0 it
Waorld 134.8 44 5043 {4 330

Mata:  From Gloick (1993 and DWAF (1986),

Figure 1-1 Major water transter schemes in South Africa

IMPORTANCE OF WATER DEMAND MANAGEMENT IN SA

The reguiremernt for water in Soulh Africa has baan growing at between 4 % and

5% since the 1930s. The hiskorical growth patterns for the three iargest

urban/industrial cenlres in South Africa are shown in Figare 1-2, fram which it can

L Hatea Qand Wales RS
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clearly be seen that the demand for the Gauteng area is by far ihe largest in the
country. It should be noted that the Gautenqg demands shown in the figure relate
only 1o tho water supplied by Rand Water which represants approximately hall of the
total water supplied from the Vaal River System. The annual demand figures used ta
produce the graphs and their sources are provided in Table 1-2.

14 Mﬁ_—'____'_ | . T " I T T
3_ Refenen . _= - 5 %% par annum :
— DWAF[r;ﬂsan.UWAF{mgsb; — o —— 1 growtn ting /
LwaF (1334) [ H ) ]
:‘E [ j I o -I,.-f”" {aut=ng area
E 1 - T ; {Rand Water)
S 1000 | . !
= — —— Durban -PMB[| - —
£ ——— . $ =
[ . —
E __..--"'/'/ - Qraater Caps Tawn
=
|-|.I — v Tt T
Q .
[+ B 1. 7] _/',.‘
'I-I 1 ; e | — - o e
[ 1 .
= r ——/ | Greator Cape Town — —
= ) A . . _
7 i S {1 — Recorded consumption
o o . : : ™ Projecied demand
10 S W S
1930 1940 1350 1960 1970 1980 1990 2000 2010 2020 2030
YEAR

Figure 1-2: Major mefrapolitan water requirements in South Africa- (as
estimated in 1994)

From Figure 1-2, and the values given in Table 1-2, the historical and projecter
growths in water requirement ¢an be clearly seen. The decrease in supply, caused
by the severe drought experienced throughout most regions of South Africa in the
early eighlies, can alse be noted. The figure also shows the projected demands as
estimated in the early 1890s, which indicates a very alarming situation. M the
demands for water were permitted to follow the projections shown in the figure,
many parts of the country would literaily run cut of waler semewhers around 2050.
This was a very imporiant conclusion and was one of the key metivations which

resulted in the shifting of emphasis from the development of new water resourcas to

ane of WDOM and improved water use efficicnoy.

1 -3 S b Band Wyarge WD
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Table 1-2 Annual damand figures far several demand centres in Scuth Africa

!
Introduciion

Year | o Anruzl Water Damands (miltion mYa)
Rand Water Curtsan Metrn Cape Metra
1930 22 18 T
1935 41 21
1546 A0 25
1945 T o a5
1950 183 4k 38
T 1ass 212 53 A
R 285 o7 57
1985 402 15 78
1970 az4 154 B6"
1475 573 - ’ Ia(;_“ ) 1494
1980 Firrs ) __l%_ L _ 167
1981 B15 206 178
THER a32 101+ 187
1982 737 132 190
1984 555 156 196
1985 570" 173 215
1985 BAD" 180 219
1987 T 700 194 RoB
1988 50 217 240
1989 525 223 245
1880 474 243 258
1991 T 263 263
T eez 1T el 279
1993 | 091 284+ 201
1284 1145 {1078) 295+ 03
1995 1240 (A7) 310 315
2000 V628" {1321 377 are
2010 2692 {210%) 458+ arer
B 3908 {000 558+ S
2039 SEER (4222) 679 713t

* Most fikely projoclion scenarnic

+ Based on 2 4% growth rate a5 exparignced recantly in iha regian

[ Y Actual figures up o 1995 & revised estimates due {o the recent waler restnciions
= Influernoed by rastncions

Untit recenily, the general approach to water managament in South Africa was 1o
develop new water projects and transter schemes in order to keep ahead of the
continually increasing requirements caused by the growing population and improved
living standards. This type of supply managemeant was justified to some extent by
the relatively low financial costs of the initial schemes combined with low interest
rates and high inflalion. In recent years, howaver, the situation has changed
drarmatically for various reasons including lhe greater awareness of environmenlal
impact of HIWAIDS and rates,

Issues, the interest

relatively  high real

2 Kbl Hnd et LRH
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As a resuil, the emphasis has shifted from the purely supply orientated approach to

one of both supply and demand management with the latter receiving priority.

Bold and meaningful measures have recently been taken by the South African
Government through the naw Water Services Act (Governmeni Printers, 1987} and
the National Water Bili {Government Printers,1988}). They introduce a new appreach
o water managemeant, one in which demand managemesnt, water use efficisncy and
integrated catchment management are integral to the entirg planning of water

resodrec management and development.

In addition, new water supply regulations have been drafied which will efiectively
ensure lhat water suppliers evaluate, quartify and manage their Non-Revenue
Water. This will involve many measures including proper sectorising, comprehensive
metering, night-flow logging as well as swift leak detection and repair. As a result of
these maasures and others, the future water requirement estimales in many parts of
the: country have recently been re-assessed and reduced where appropriate. In the
case of the Vaal River System, {(arguably the most impartant river system in the
cauntry), the projected fture water demands have been significantly reduced to the
extent that new transfer schemss can ngw be poslpened for many years. The
projected 2030 demand of 5 556 million m*¥a as indicated in Figure 1-2 {the DWAF
esumate for the Rand Water demand) has now been revised downwards to
approximately 1 450 million m*%a. This dramatic decrease is due to a complete re-
evaluation of the projected future demands for all main demand centres in the
supply area based on sound economic and demographic principles.  Previous
gstimates were based on an approach of extrapolating historical trends which
assumed that the hislorical growth of between 4 % and 5 % would continue. In
reality such growth in water demand is not sustainable and cannot be justified when
analysing the underlying fundamentals. This clearly demonstrates the imporance of
deriving realistic estimates of fulure water demands based on demagraphic trends

and economic considerations rather than extrapolation of past occurrences.

THE RANDG WATER AREA OF SUFPPLY

The Rand Waler area of supply (AOS) covers mosl of Gauteng and extends inta
many paris of the surmounding provinces. In effect, the water that Rand Water

supplies represents approximately half of all water supplied trom the Yaal Fliver
System . The Vaal River System Supply Arca (VRSSA) as shown in Figure 1-3 is

1 '5 P iahtal: Bava Waian WHE
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effectively the industrial powerhouse of southern Africa and was one of the first
areas in South Africa where 1the demand for water owtstripped local supplios. The

area ig extremely important from a national viewpoint for the following reasons:
« over 80 % of SA’s electricity is gonerated in the area;

«  SA's two largest petro-chemical plants are iocated in the area;

» numerous large mings {gold, platinum and coal) are iccated in the arsa,;

= aver 50 % of SA's population reside in the area;

= gver 50 % of SA’s GNP is produced in the area.

1
% E] As_:-lagni

Euﬂ'qg.’ N

TN W I

Figure 1-3 Map of the Vaal River System Supply Area

In prder io suppert the water requirements of the area, eight major transfer schemes
are already in operation which transter water from the adjacenl catchments into the
VRSS5A, Various further development oplions are currently being investigated to
provide additional water to the VRSSA, Afthough the supply is currently sufficient to
meet the exisling demands, it is anticipated that the demands will eventually culstrip
the supply at which time further augmentation will be required. The main issua to be
addressed is how quickly the demands will increase and when the next transfer

scheme will be required.

1 -B O Halula Barad Walce' RS
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Hand Waler WDR Pilot Projects

A detailed water resources study was undertaken by DWAF in 1991 {Raademeyer
et al) to assess the influence of the reduction in water requirement on the
implamantation date of the next augmentation scheme in the YRBSSA. The results
indicated that even a modest 10% reduction in the predicted fulure water
requirements (an arbitrary value selected for analysis purpeses) would resuit in a
6-year delay to the naxt augmentation scheme. in addition it was conservatively
estimated that such a delay would result in savings of aimest $1 000 miliion. The
aclual savings are likely to be significantly higher since many knock-on factors were
excluded fram the financial analysis such as cosls associzted wilh sewage
treatment and the costs of upgrading waler works and appurtenant reticulation
infrastructure etc. From the study it was clear that WDM measures represent the
most cost effective solution to the future water supply problems although it was also
accepled that at some point in the future it may still be necessary to consider funther

augmentation.

in summary, the future water demands in the VRSSA arc clearly of national
mpertance and must be curlailed through properiy planned and implemented
conservation measures. o this regard the Department of Water Affairs and
Foreslry in asscciation with Rand Walter recently completed a scoping study to
evaluate the potentiat for Water Demand Management in the Vaal Fiver System
Supply Area. The original objectives of this study were:

« To identify key water users in the sludy area;

= To compile a broad review of past and current WOM initiatives in SA that can
be of relevance to the study area;

= To evaluate the potential for savings through WDM iniliatives:

» Todevelop a framework for a follow-on comprehensive WDM study for the Yaal
River Syslem Supply Area.

As part of the main study it was agreed that suitable Pilot Frojacts wouid be
identitied and that the results from such studies could be used 1o provide an
indication of the possible savings that can be achieved through Water Demand
Management aclivities. From the examination of more than 100 pilot projects, it
became clear that very few of the studies had been completed to the slage where
the true long-term savings could be established. Most of the projects were nol

documented in detail and it was therefore rccommendsd that this issue be

1 -7 & Hite'dt Aand Watss’ AP
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Introduction

addressed during a subsequent investigation where sufficient time and resources
can be used to provide meaningful results. The proper evaluation of pilat projecis
was highlighted as a key issue reguiring altention and fhe investigation and analysis
ol the Rand Water Leakage Reduction Projacts will assist in this regard.

INTRODUCTION TO RAND WATER

Rand Water suppiies approximately half of the Vaal River System demand and is
the largest provider ol potable waler in the country with an annual supply of more
than 1 100 million m'/a {or over 3000 Mifday). While the average water supplied by
Aand Water is in the order of 3 000 Mifday, the available peak capacity is
approximately 6 000 Miid making Rand Walter one of the largest water supply
companies in the wortd. The breakdown of the water demands in the Vaal River
System is provided in Table 1-3 (DWAF, 2001) from which the significance of the
Rand Water demand can be seen,

There has been a serious discrepancy between the Rand Water projections and
those of DWAF with regards to the Rand Water demands for many years. In all of
the earlier analyses, the DWAF estimates of the Rand Water demands were
significantly higher than the projections made independently by Rand Water. The
mosl recent demand projections for Rand Water indicaled in Table 1-3 include an
allowance of 3.3 % for unaccounied-for-water in the bulk distribution system as
recommended and used by Rand Water.

if the figures in Table 1-3 ars compared to the earlier estimates as shown in
Tabla 1-2 it can be secn that the latest projected demands for 2030 are in the order
of one third of the previous estimates. In view of this substantial drop in the
projected future demands, it was originally thought that this would alleviale the nead
to implernent WDM in the Vaal River System. Afer further investigations, however,
it was found that the importance of WOM is now likely to be greater than before. The
same drop in demand will now delay the next augmentation scheme by 20 years
compared to only 4 or § yaears when considering the previous demand projactions.
This conclusion has resulted in a new and concerted efforl involving a more detailed
investigation into the potential for WDM in the Vaal River System which will be
undertaken in 2002 and 2G03. The main objectives of the study are 1o confirm the

most likely fulure water demands and to establish a realistic estimate of the savings

thal can be made through WDM throughout the Rand Water area of supply.
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The remainder of this report provides details of several projects completed by Rand
Water to reduce leakage in areas where the leakage was known to be significant. It
i only through the implementation and evaluation of such projects that the true

patential for WDM can be established with any confidence.

Table 1-3 Summary of water demands and return flows for the Integrated Vaal

River System (IVRS)
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1.5

WDOM PILOT PROJECTS UNDERTAKEN BY RAND WATER

Rand Water initiated numercus pilot projects to addrass the problem of water
wastage inside the areas of its clienis (various municipalities) in its supply area. The
following projects were underiaken between 1995 and 2001 and are discussed in
tha remainder of this report. The location of each project area igs indicated in

Figure 1-4.

RETICULATION LEAKAGE PROJECTS
1. Tihabane Water Lass Management Project;

2. Johannesburg CBD Leakage Detection Project;

RETROFITTING PROJECTS

Boksburg Schaols Water Loss Project;

Kagise Schools Retrofit Project:

All-Africa (Games Village - New Homes Watar Efficiency Project;
Johannesburyg Inner Cily Retrofit Project;

Kagiso Siyong Amanazi Retrofit Project;

Odi Retroftt Project;

e B N s & oW

Sebokang Emfuleni Retrofit Project;
10. Soweto Retrofil Froject;

11. Tembisa East Retrofit Project;

12. Tembisa West Retrofit Project;

13. Thokoza Retrofit Project;

PRESSURE MANAGEMENT PROJECTS

14. Stovoville Pressure Management Case Study.
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Figure 1-4 Locality Map ot WDM Pilot Projects

1 “'1 1 0 Halxtal' Bang Walin! WAP



Rared Wadcr WDEY Pilal Prgjocts Intredustian

1.8

REFERENCES AND USEFUL PUBLICATIONS

DERPARTMENT OF WATER AFFAIRS AND FCORESTRY, 2002. Annual
Operating Analysis for the Integrated Vaal River System. PC Q00/00/22201
LAMEERT A, BROWN TG, TAKIZAWA M, WEIMER D {199%). A Review of

Performance Indicators for Real Losses from Water Supply Systems.
AQUA., Dec 1999, ISSN 0003-7214

LAMBERT AQ, {1997 Pressure Managemeni/Leakage Rslationships:
Thecry, Concepts and Practical Applications. Conference on Minimising
Losses in Water Supply Systems, Apr. 1997 {QFC Lid, London,

MAY J (1094) Pressure Dependent Leakage. Workd Water and Environmenial
Engineering, Getcber 1994

MATICNAL WATER COUNCIL STANDING TECHMICAL COMMITTEE, (1980],
Report No. 26, Technical Waorking Group on Waste of Watar. Leakage Control
Policy and Practice.. I3BN { 804561 95 X

SOUTH AFRICAN BUREAU OF STANDARDS, 1989, Code of Practice for

the Management of Potable Water in Distribution Systems. SABS
0306:1999; ISBN 0-626-12046-2

UK WATER INDUSTRY, 1994. The ‘Managing Leakage' Serias of Reports:

Report A : Summary Report. 1ISBN: 1 898920066 0

Heport B : Reporting Comparative Leakaye Performance, 1SBN; 1 893920 07 9
Report C ; Setting Economic Leakage Targets. [SBN: 1 898920087

Report D : Estimating Unmeasured Water Delivered. ISBN: 1 89892009 5%
Report E : Interprating Measured Night Flows. ISBN: 1 83892010 9

Report F : Using Night Flow Data. ISBN: 1 89852011 7

Report G: Managing Water Pressure. 15BN 1 898520 125

Report H: Dealing with Customers’ Leakage. ISBN: 1 898320 13 3

Report J: Leakage Management Techniques, Technology & Training.
ISBN: 1 898920 141

1 n1 2 £ Halutrt Farad Wnae WP



Aand Water WER Mtat Projects

i

Flhagane Water Loss Management Project

2 RETICULATION LEAKAGE PROJECTS

21 TLHABANE WATER LOS5 MANAGEMENT PROJECT

Figure 2-1 Locality Map of the Study Area

211 Project Overview

Qbjective . To reduce and manage water iosses in the distribution
network of Tihabane and to illustrate the financial viability of
selected Waler Demand Managemant (WDM) intervontions,

Duration © 24 Months {August 1988 — August 2000)
Total Budget  : R1.1 million ($ 180 000)
Project Team  :  Local Authority: Rustenburg City Council
Consulting Engineer: Stewart Scott (Pty) Lid
Contractor: KE Enterprises
FPipe Location: PET (Pty) Ltd, formeriy
CS5A Maltek
Flow Measurement: Mega Measuremenls {Pty} Lid

2.1.2 Background

During March 1997 the Rustenburg City Council approached Rand Waler for

assistance in reducing the water losses in Tlhabane, an area which it inherited from
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the former Bophuthatswana (see Locality Map, Figure 2-1). In this regard, Rand
Walter appointed Stewart Scott (Pty) Lid to plan and implement the water loss

management programme in Tlhabane,

Methodology

The project was implemented in five phases described briefly as follows:

- Development of a Water Loss Management programme;

* Selection and instailation of meters, valves and a monitoring system;
= Impiementation of water loss and ieak deleclion proceduras;

. Analysis of results;

. Walter audit/balance analysis.

A brief dascription of the key technical tasks undertaken on each phase is provided
below. Additional informaticn can bg obtained from the report by Stewarn
Scott {Pty) Ltd (see References).

Develop a Water Loss Management FProgramme

. Verttication of all major pipeline roules and intar-connections as indicated on

record drawings:
- Demarcation of districts, sub-districts and zones;

. On-site flow measuréments on the main water supply into Thabang o
determine lhe sizes, types and location of required managemaent meters,

. Identification of sizes and types of isolating valves as well as their locations on

the drawings.

. Hydraulic analysis of the major pipelines of the distribution network as well as
limited calibration after flow and pressure data bocame available during
subsequent phases of the project.

Select and install meters, valves and a monitoring system

. Instailation of three management meters (Figure 2-2) tor Tthabane as well as

associated pipework, valves and fittings;
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. Measurement and analysis of minimum night flows, o determing leakage
levals,

Figure 2-2 New bypass chamber with management meter (Courtesy Stewart Scott)

implemert water loss and leak detection procedures

Various leak dalection surveys were carried out in Tihabane. (More infermation on
feak detection in the Johannesburg CBD Leakage Detection Project, Section 2-2)
The following techniques were adapted:

. Leak noise sounding surveys;
. Visual surveys;
- Step testing.

Leak detection survays idenlified over 140 leaks of which approximately 8 % were in
the distribution system and the remainder within properties. All leaks identified in the
distribution system were repaired. Repair of leaks within properties was nol within

the scope of this project {Figure 2-3).

2 - 3 B HtdnTa " Rand Fntar it




Figura 2-3 Leak on property (Courtesy Stewart Scott)

Analyse Resulls

The following resulls were obtained from evaluating the measured minimum night

flow before and atter implemeantation of the water loss management project

. The tatal minimum night llow was reduced by 11.2 mhr (Table 2-1)

. According to the Stewart Scott report the annual saving due to leak reduction
in the water reticulation system can be approximated at 98 000 m? or 4.1% of
the annual volume of water supphed to the township. {The estimale was based
on the assumption that the reduction in MNF is applicable throughout the day
and over the full year. Thiz approach may overestimate the savings since it is
normal practice 1© derive the true “hour/day” lactor lor extrapolating reduced
leakage from the MNF. An hour day factor of 20424 {approximately 0.8) is
normally appropriate. (Ssee Slovoville Pressure Managemen Case Study,
Section 4-1}
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2.1.4

215

Table 2-1 Evaluation of minimum night flow {MNF) for Tihabane

Area MNF @ July 1999 | MNF @ July 2000 | Reduction in MNF | Change
(mfhr} {mhr) {rm¥hr) (%)
Upper distrigl 38 240 ' 98 -24.0
Lower districl 56.8 55.4 ‘ 1.4 2.5
Total i 80.6 T4.4 11.2 -

Mote: Information was obtained from the Stewart Scott Raport.

The reduction in MNF sugpests that the implsmentation of the project has

successiully reduced lhe water losses in Tlhabane, Since the three bulk meters for

Thabane were installed as part of the project, there were no comparative meter

readings for the period before the project with the result that the wue reduction in

consumption could not be determined.

Lessons Learned

. The bulk meter readings and MMWF's should be monitored befare and after

implementation of such projects in order to evaluate the savings achieved.

. In a project of this nalure it is necessary 1o understand the breakdown of the

minimum night flow to avoid overesiimating the savings lhrough reduced

leakage. H in doubt, the reduction in minimum nightflow can be muitiplisd by a

tactor of 0.8 times 24-hours to provide the daily saving,

. Same consumers refused to provide information to the survey teams. This can

be rectified by implementing a public awareness campaign and community

involvement programme, covenng the purposes and banafits of the project.

Refarences

Project Report on the Tlhabane Leakags Reduclion prepared by Stewarl Scott,
October 2000.
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2.2 JOHANNESBURG CBD LEAKAGE DETECTION PROJECT

ROCDEPOORT

FOWETO

Figure 2-4 Locality Map of the Study Area

221  Project Qverview

Objective : Te undenake leak deteclion in a section of the Johannesburg
CBD. using a variety of recognised leak detection methods, as
well as developing a manual for optimal leak detection

methods tor use in CBD arcas,
Duration 1 2 years (April 1999 — Apeil 2001)
Total Budget : R 750 000 ($ 108 069)

Project Team :  Local Authority: The Greater johannesburg
Transitional Metropolitan Councit

Project Manager and PFT Py {Lid)
Field Work:
Ground Radar Testing: RVM Surveys Pty (Ltd)
Leak Detection Aadiodetaction (Pty) Lid SA
Eguipment:
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and pinpoint leaks. 1t is normally used for an initial sweep of the area indicating

noises that have to be followed up using maore acgurale technigques,

Figure 2-5 Listening StcH (Courtesy Rediodetection {Ply) Lid SA}

A Geophone (Figure 2-6) is an instrument, which comprises a very sensilive
ricrophone, an amplifier and headphonas. Water leaks are detected by listening for
noises made in pipelings caused by waler escaping through the wall of lhe pipe.
Usually therg are two typas of microphone. The first is a wand-type microphone {or
Histening stick) to permit conlacl with filtings such as valves and hydrants, The
second type 15 a ground microphone, which is moved along the ground or read
surface on top of the line of the pipe. The leak is pinpointed at the position of

greatest noise intensity as detected by the ground microphone.
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Figure 2-6 Ground Microphone (Courtasy Radiodotection {Pry) Lid S4)

Leak Noise Correlation (LNC)

The LKC (Figure 2-7) is a device thal can locate {pinpaint) the position of a leak by
measuring, at two different locations on the pipe, Ihe noise that arrives al these
points havirg travelled along Lhe pipe from the leak. Microphones or transducers are
placed in contact wilh the pipeline {usually at fitlings). During the correlation scan,
the leak noise wilt reach the closer transducer first and the signal is progressively
delayed undil the more remote transducer receives a simifar leak noise. The time
delay, the difference Detween the times that the leak noise reaches the (wo
Iransducers, is measured, and the accurate position of the leak can be computed.
The LNC s uscd after the initial sweep has identiticd & suspected leak along a

specific part of the main,
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Figure 2-7 Leak Noise Correlator (Courtasy Radisdeaciion (Pty) Lid SA)

Step Testing

Siep testing is an indirect method of locating leaks that invalves the measurement of
waler flow in discrete areas. The fiow in each discrete sechion is measured and lhe
minimum night flow analysed. if the night flow analyses indicates high leakage levels
one of the other lechnigues can be used to pin-point specific leaks.

Modifiad Step Testing

The conveniional Step Testing melhod was not suilable for the CBD area due to the
difficulty in measuring minimum night llows with the presence of high-rise buildings
with booster pumps. The method was, therelore, modified to overcome this problem.
The modified procedure involved dividing the test area into smaller sub-areas
(typically 2-3 block areas) and then isolating all consumer melers and fire services in
each sub-arca. This cnabled the logging of mnimum nigh flows with minimum

interterence,

Ground Pengtrating Radar (GPR)

GPR (Figure 2-8) works by emitting a radar pulse through an antenna into the
ground. This pulse is reflected back from the various interfaces in lhe ground, By
moving an antenna slowly over the surface, @ picture is built up of what is below the

surface (Figure 2-9). The picture can be viewed on a manilor whilst scanning is in
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progress. The data can be recorded on lape for furlber analysis and record
purposes, Water in the ground is particulany retlective to radar, which thus enables
radar to be used o lacate water in the ground. Further investigative work is required

to determing whather the water is ground water or leakage from pipelings.

Figure 2-8 Ground Penetrating Radar (Courtesy RYM Surveys)

Below is an image of a leak discovered by acoustic methods and confirmed by GPR.
The addilional water in the ground is very reflective 1o radar and shows up as the
brighter blue & purple areas, with the main at the top, apparently rising and {zlling

due to the compressed scale of the image.
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Figure 2-8 L eakage Image created with GPR (Courtesy RvM Surveys)

Aqualogs and Zonescans

In this techrique programmed logger units are deployed in a designated area. The
units log leak neoises for a pre-determined period and are them removed and
downlcaded inlo application specific software. The Zonescan (Figure 2-10} or
Aqualog (Figure 2-11} systern iz not used for pinpointing leaks, but rather for the
localisation of leak noises. This requires follow-up with a more accurate technique

like the Leak Moise Corralator,
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Figure 2-11 Aqualog System {Courtesy Aadiodetection (Ply) Lid SA)

224  Leak Deteclion Griteria

The most effective approach for leak detection is to make use of & combination of
techniques. In mosl cases a hroad sweep of the area should be undertaken 1o
determine leak noise areas. Techniques like sounding, GPR, Step Testing,
Aqualogs or Zone Scans can be used for the first sweep. The decision on which
techniqiie to use for the sweep should be basod an the following:

. Firancial considerations (For example, radar is generally more costly than
sounding);

. Interierence by overhead poweriines, transformers, traffic otc. (For example,
sounding is sensitive to inlerference while methods lika radar and step testing
anc not,)

. The topography of the CBD area. {(For example, it can be difficult to drag radar
equipmean? up and down extreme slopos),

- The size of tho test area. (Techniques like stap testing, Aqualogs or Zone
Stans can be used for larger areas and sounding for smaller areas.)
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Baksbury Sehogls Actrofil Project

Duration . Stage 1 - 1999 to February 2000. Implementation of retrofit pilot
project.
Stage 2 - Qctober 2000. Technical assessment of project by Rand
Waler,
Stage 3 - June 2001, Aftercare project o address problems of pilot

project.
Total 1 Stage1: RIE0 000 (3160 000)
Budget Slage2: Assessmant undertaken by Rand Water
Staged: Approximately R60 000 ($ 7 000)
Froject : Local Authority: Boksburg Transitional Local Council
Team Construction Managers: Tokiso Projects
Consulling Enginger: Mr. PRC van der Merwe
Contractors; S.P. Manaheng

Maltjila Home Builders GC

Kwa Jele Construction CC
Sebati & Kholopane Contractors
thulang Projects

Afiercare Co-ordinator: Ayanda Consulting

Background

The Boksburg Local Council approached Rand Water and the Department of Water
Affairs and Forestry in connection with penalties imposed an them for exceeding
their waler allocalions in 1998. Following discussions belween Rand Watsr and the
Boksburg Local council it was decided to include Boksburg in the pilot water
canservation initiativas suppaorted by Rand Water {see Locality Map, Figure 3-1). In
this regard, Mr. F van der Merwe and Tokiso Projects were appointed as Consulling
Engincers and Construction Managers respectively for the Boksbhurg Schools Water
Conservation Project (Stage 1). The project identified and addressed 48 of the 56
schools in the Boksburg area and was compieted in February 2000.

After receiving numerous complaints on poor workmarnship, Rand Water undertoak
a technical assessmant (Stage 2} of all the repairs in Oclober 2000, The
assessmenl revealed that various repairs and new installations in some of Ihe
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Boksburg Schogls Retrolit Propest

schools were in a poor condition. While in some cases the problems were attributed

to deliberate vandatism or theft, in others they were due 0 poor warkmanship.

Rand Water identified fifteen schools requiring remediai action. in June 2001,
Ayanda Consulling was appointed for an aftercars initiative (Stage 3) to carrect the
problems identitied by Rand Water during Stage 2 of the project.

Methodology

The project was underlaken in three stages, each of which is discussed in further
detai below:

Retrofit Project (Stage 1)}

Fre-implernentation Assassmen!

From the 48 schools identified and assessed for waler saving measures the
following problems were identificd:

» Al 12 schools the consumer meter was found to be either inoperative or faulty.
Such problems were reported to the Local Counail;

L] Automatic urinals were identified as the main source of water wastage;
. Leaking taps and taps left partly open, were identified at many schools;
. Several leaking pipes were identified.

Froject Implemeniation

Based on lhe prablems identified, the following intervention measures were
undertaken;

. Automatic urinals were replaced with manually operated push button systems;
. Dual flush machanisms were retrofitted to all 1oilet cisterns;

. All taps were replaced wilh push bulton {demand} taps;

. Water efficient showerheads were fitted.

Decurnentation on the number and type of repairs undertaken at each school was

nol availablea,
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The project was yndertaken using local labour wherever possible o create
employmant opportunities wilhin the local community and 1o inject funds into the

area.
Technical Assessment (Stage 2)

In the aftercare assessment by Rand Waler the problems regarding the retrofit
project and vandalism were identified (Figure 3-2). Fifteen schools were identified
as requiting some form of remedial action.

Figure 3-2 Vandalised Toilet Pan (Photo courlesy Ayanda Consulling)

Aftercare Iniliative (Stage 3)

The aftercare initiative focussad mainly on the following repair work al the 15

selected schoals;

. Correction of all preblems regarding poor or incorrect instaliation of plumbing

fithngs by the original contraclors (Figures 3-3 and 3-4);
. Fixing water |eaks;

. Praviding on site training to the users of the water saving devices,
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Figure 3-4 Installatton of a new push button urinal (caurtesy Ayanda Consulting}

a4 Results

The following results were obtained by evalvaling the average monthly meter
readings belore and afler implemenitation of the project:
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Boksburg Schools Retrefit Project

. The total saving for 28 of the schocls was 7737 kl/month. Mster readings
before and after the project were available for 28 out of the 48 schools. (see
Table 3-1). Only 46 of the 48 schools are listed.

- For a number of schools the meters were either vandalisad or missing with the

result that no meler readings at these schools were availabls.

The results indicated that the retrofit project reduced the water consumption at g
number of schools. Unfortunately, the data were imited to 28 out of 48 schools and,
therefore, it is difficult to realistically evaluate the total savings for the complete
praject.

Meters readings in the peniod following the aftercare work wers obtained but were
not included in the lable, as the data appeared 10 be suspect {i.e. significant
deviations in monthly readings).

Table 3-1 Meter readings for schools in Boksburg

No School Average meter readings fraom Council Baving
(klfmonth) ]
Betare Pericd Attor Puoe .
1 Outhermg Primany 00 128 57% ]
2 Masithwalisana 1084 165 B5%
3 Erasmus Monareng 192 117 39%
4 Ndielende 261 104 E0%
5 | zimel ' 448 165 63%
G Fortune Kunene 200} : AQ7 -104%
7 Hiinge High 450 218 52%
g Khayelihle Tag 739 a7
2] Vosloerus Corm. 780 1377 ST
10 | Thabang ia 93 22%
i1 Abinal ! 11892 3it T4%
i2 | dthimkulys | 200 254 -4 3%
13 | Reigerpark Primary 175 89 49%
14 | Wit Deep Primany 40} ; 183 51%
15 & Frecway Park Baz I 2/ . 85%
156 Baanbrakar a1g 200 =I T84
17 | Qosterig 1746 248 9%
18 Jongimfuendu _
19 | Mampudi Primary i 56 43 23%
20 Thulasizwe Primany . .
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Boksburg Schools Retoolit Project :

No Sehool Average meter readings from Couvncil i Saving
(kl'menth} (%)
Before Pericd ARter Pericd

21 Villaliza Primary - -
22 Parkdene 2559 1142 55%
23 | Khutlonanong Primary - -
24 Palckong Primary - .
23 Tembakhazi Primary - ) -
26 Rabontsheng Primary B&o . 451 4R%
27 P.T. Xulu Secondary
28 Hennie SassonPrhmary 194 216 1%
29 J.M. Lauw Primary - -
an Voorrekker High 425 158 63%
)| Boksburg High - 1070 6500 36%
3z Parkrand Primary - -
3 Van Dyk Primary 94 1 21
34 | Summertiald 482 iR9 B5%
35 | Lakeside Primary r -
36 Weslwood a0 I 686 3%
37 Mageng Primary - :
38 Bopang-Kgolso Primary - -
32 ] witfioid - -
40 | E.G.Jansen Secondary -
41 | Sunward Park 7495 600 25%
42 Thuto Lesed Secondary - -
43 Martin Primary 297 ba-F 1%
44 Diommedaris Primary - i -
45 East Rand Socondary
48 Raigerpark Secondary - i

TOTAL 17637 9900 44%

SAVING 7747

Mola: Informalion obtained from tha report by Mr P van der Merwe.

3.1% Lessons Learned

* The students and staft of the schools should be involved wilh the planning and

implementation of the project to ensure their full commitment. It is the school's

responsibility te prevent vandalism,
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3.1.6

. It is essential that each school be metered before the implementation of a
refrofit project, Without proper tlow dala before and after implementation of the
project, it is impossible to realistically evaluate the success and sustainability
of the project.

» AN independant inspector with the necessary plumbing expertise should be

used 1o inspect all work completed in each school.

. In future with projects of this nature additional rescurces shoutd be allocated
ta the social development aspects af the project. This will help 10 ensure the
sustainability of the projects in achieving both sustainatle reduction in water

losses through leaks and more efficient water usage in the schools,

. The factotums play & vital role in most schools in the day to day running and
maintenance of the facilities. It is essential that these individuals are involved

with the repair process.

. Tender assistance to amerging contractors is difficull to provide while
maintaining impartiality. A possible solution I this problem is  the
implementation of a dedicaled Tender Support Office organised by the funding
body in associalion with tha Local Community.

References

1. Project Clesure Report on the Boksburg Schools Water Conservation Project
prepared by Tokiso Projects, July 2000.

2. Technical assessment of the Boksburg Schools Water Conservation Project
prepared by Rand Water, 2000.

3. Project Completion Report on the Boksburg Schocls Aftercare Project by
Ayanda Consulling, Cctaber 2001,
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3.2 KAGISO SCHOOLS RETROFIT PROJECT

STUDY AREA JOHANNESDURG
o,
R28
ROGDEPOORT
4 MNcamelras L3 tL]
P P Y ey Sy p—

Figure 3-5 Locality Map of study Area
3.2.1 Project Overview

Objective : To reduce leakage through retrdfinfng ablution tacilities at 27
schiools in the Kagiso area.

Duration T B months (November 2000 - April 2001)

Total Budget : R 625000 {$ 90 000}

Project Team :  Local Authority: Krugersdorp Local Council
Project Steering Community representatives
Committes:
Project Co-ordinatar- Ayanda Consulting
Project Staif: Community members (22 Kagiso
Aesidents)
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32.2 Background

Curing the course of the Kagiso Retrafit Project, the slaff working in the wicinity of
the schools hecame aware of plumbing related problems in the schools, although
such problems were outside the scope of work for that project. Rand Water,
thorafore, motivated, for the assessmen and retrofits of 27 schools in Kagiso,
Munsgieville and Azaadville (see Locality Map: Figure 3-5). The number of schools

per region was as follows:

Kagiso {including Swanieville/Lusaka) ;22 Schools
Munsieviile 1 3 Schools
Azaadvilie o 2 5¢hools

3.23 Msthodology

The project involved an assessment and implementation phase. Details of each

phase are provided below.
Pre-implementation Assessment

The leakage assessment revealed that many of the cisterns and taps had been
subjected to prolonged use and vandalism. A list was compiled of all 1he toilets,
urinals and taps in need of repair. Most of the problems encountered in the schools
retated 1o lhe following issues:

- Blockages in the toilets dus to icilet paper not being used in the toilets and
dispesai of rubbish and sanitary towels in the toilets by the students,

. Lack of security gates on some of the ablution facilities in the schoals resulting

in theft and vandalism outside normal schoal hours.

. Lack of involvement of the schoo! faciiity caretakers (factotums)

. Poor education regarding the eflicient use of water in the schools.
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Project Implementation

Technical

The activities of the project congenlrated on repairing leaks and reducing incfficient
use of waler. Details are provided below.

Toilet Fans

Due to the fimited number of tailets avaitable in many of the schoals, the broken
pans were replaced. Cracked pans were alsc removed and replaced to avoid the
risk of injury to the user shauld the pan break.

Toilet Cistarns

All high lavel cisterns (generally 13 litre) were removed and replaced with 9/4.5 litre

dual flush cisterns (sec Figure 3-6)

Figure 3-6 Dual flush tollet (Courtcsy Ayanda Consulling)

Urinals

Tip tray flush mechanisms on urinals are widely recognised as the major sourge of
water wastage in schools. The tip Irays werc replaced with push bulton flush
mechanisms (see Figure 3-7}, which will only flush when activated by a user.
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Figure 3-7 Urinal push button (Counesy Ayanda Gonsulting)

Taps

Existing push butlon taps were serviced where necessary, while push button taps of
non SABS quality were replaced. Normal basin and standpipe taps used by the
students were repiaced with approved push butten taps (Flgure 3-8). These taps
are often referred 10 as ‘demand taps’ and are well suited 10 use in schools since the
tap closcs as soon as the pupil releases the button. In this way the taps cannot be
left open. There are, however, limitations relating to the use of demand taps with
regards to pressure. The taps are not designed to operate at pressures over 3 kFa
and in cases where pressures above 3 kPa were found pressure reducing valves
were installed on the supply pipe 10 overcomc this problem,
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New washers were installed in all taps not requiring replacement. Taps leaking at
the head were serviced through replacement or tightening of the graphite seal or
replacement of the tap head assarnbily,

Fipawork

Repairs to underground piping were undertaken where leaks were found
(Flgure 3-9) Copper pipe was used for all repairs in the ablution facilities due to its
resistance to corrosion.

Figure 3-9 Repairs to underground pipewaork (Courtesy Ayanda Consullng)

The following list summarises the key repairs undertaken as part of the project:

- Approximately 500 taps were replaced.
. 486 dual tlush toifet cistems were installed.

. 50 tip tray flush mechanisms on urinals were replaced with push button fiush
mechanisms.
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Kaglsn Sehonls Reirafil Project

Social

Caretakers were trained in basic repairs and better water usage praclice in
their schools during the course of the project.

The communications programme for schools that began during the Kagiso
Watar Retrofit Project was intensified during the course of the projecl. The
objective of the program was to educate both learners and educators on the
importance of saving water and waier conservation. The program was
implemented by Communicalion Liaison Officers employad by the project. The
Department of Health assisted the Projects Communication Liaison Officers in
carrying out workshops in the schools. The Mealth Communication Liaison

Officers focused on Hygienc and Sanitation,

Results

The tollowing results were obtained from evaluating the average monthly meter

readings belore and after implementation of the project:

The average saving at 15 out of 27 schools was found to be in excess of 30 %
per month. The “before” period was considered to be April 2000 lo December
2000 and the “after” period as January 2001 to June 2001, (Tabie 3-2),

Unfortunately, the meter readings at 12 of the schools were either not
available or found to be unreliable (i.e. significant deviaticns in monthly
readings).

The resulls indicate that the retrofit project has reduced the water consumption at a

number of schools, Unfortunately, the data was limited to 18 out of 27 schools and,

therefore, itis difficult to evaluate the total savings for the complete project.

N At - . . N -
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Table 3-2 Consumption for Kagiso Schools

Kagiso Schools Retrafit Project

Savings
School Avarage Consumption %
Apr 00 - Dec 00 Jan {1 - Jun 01
{klfmonth) (klfmonih)
1| Ahmad Timol 208 198 341
2 Atlohang
3 Azaadvillg Muslim
4 Boipeln 442 394 10.86
£ Bosele(Tuthuzekani) 260 173 33.29
13 Diphalane 428 28z J3.98
7 O Yusal Dadoo 454 277 39.07
g Enthukiwani
g John Martin Cathelic
10 Kagiso
11 Kaszslihle 184 183 31
12 | Khululekani
Lengau
i Madiba 1156 g4rF 4403
Mandisa Shiccka
Matlhazedi Q0 146 541.32
Mosupatsely 1623 Q77 3878
Phatudi 1489 1341 9.91
5. G. Mafagsa :
Bandile 368 196 46,67
Sellclamalhe 385 185 51.79
Themtbitg 2 405 -12.67
Thusong e 330 5714
Thutolefa 627 338 46,01
Tsakanl
Tsholetsega !
W. D, Gliphant
TOTAL AVERAGE 8966 54972 30.51
SAVING 3000

Note: Information supplied countesy Ayanda Consulting and the Krugersdom Local Autharity.
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3.28

Kagiso Schools Actrolit Project

Lessons Learnad

. Regular up-to-date meter readings for gach school are required to evaluate
the sustainability of Ihe complete project.

. The school facility caretakers (factotums) play a major rgle in most schools in
the day-to-day rupning and maintenance of lhe faciliies. It is vital ihat thase

individuals are involved with the repair process.

. Frigr to any school intervention, the basic water meter should be checked for
accuracy and replaced if necessary. There is little bensfit in implemanting

rermnedial measures that cannot be quantified.

References

Project Report on the ¥agiso School Retrofit Project prepared by Ayanda
Consulting, February 2001.
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Table 3-2 Conrsumption for Kagiso Schools

Ne Schoal Average Consumption Savings
(%)
Apr 00 - Dec OO0 Jan 01 - Jun 01
{klfmenth) i {kifmonth}

1| Ahmed Timol 205 | 98 3.41
2 Allcheng
3 Azaadville Musfim |
4 ] Boipelo a4z 394 10.86
5 BoswlelTuthuzekani) 264 174 3324
6 Diphatang 428 282 azeg
7 Dr Yusal Dadao 454 277 39.07
g Enthukuwent
9 Jdahin Martin Catholic
10 | Kagiso
11 Kazelihle 188 183 3.1
12 Khululekani ’
13 Lengau
14 Madiba 1156 L 44.03
185 | Mandisa Shicuka
16 | Matihasadi 300 146 £1.32
17 | Mosupalsala 1623 l 877 3978
18 | Phatud ' 1459 1341 2.91
19 | 5. 6. Malaesa !
20 Sandile 368 186 46.687
21 Setlelamathe 365 185 ! o179
22 ¢ Thembile 271 305 | .per
3 Thusong i 330 &/.14
24 Thutalela 627 338 . 46.01
75 | Tsakani ‘ i
26 | Tsholetsaga
27 | w. D, Qliphant

TOTAL/ AVERAGE BS565 5972 . 2051

SAVING [ 3000

Mole: Information supplied eaurtesy Ayanda Consulling and the Krugersdorp Local Authority.
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3.2.6

Fad Vhalar WO Rilol Prajects Kagiso Schaols Relralil Praject

Lessons Learned

. Regular up-to-date meter readings for each school are reguired to evaluate
the sustainabliity of the complgte project.

. The schaol facility caretakers {factoturns} play a major role in most schools in
the day-lo-day running and maintenance of the facifties. It is vital that these
individuals are involved with the repair process.

. Prior to any school intervention, the basic water meter should be checked for
accuracy and replaced if necessary. There is liftle benefit in implamenting
remedial measures that cannol be quaniilied.

Relerences

Project Rsport on the Kagiso School Retrolit Froject prepared by Ayanda

Consuiting, February 2001,
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3.3 ALL-AFRICA GAMES VILLAGE - WATER EFFICIENCY FROJECT

ROQDEPOORT

0 Hakasrisaras H in

Figure 3-10 Locality Map of study Area

3.3.1  Project Overview

Objective : To implement water efficiency concepts to appraximately 1 800
new howsing units in the All-Africa Games Village in the East of
Alexandra.

Duration 1 12 menths (September 1998 — Septembar 1995)

Total Budget : R 570000 ($ 90 000)

Project Team  : Local Authority: Eastemn Matropolitan Local Council
Water Eflicioncy Wilke le Roux & Associates
Project Manager:
Mew Homes EVN Consulting Engineers
Project Manager:
Contractor G5 Housing
Housing Company Semag

3'1 7 £ Hafalat' Havd Wasne: WHE




| Rand Waler WD Filot Frojects

3.3.2

3.3.3

All-Africe Games Village - Water Eflicicney Profee!

Background

The All-Africa Games Village in Alexandra (see Locality Map, Figure 3-10) was
developed to accommodate athlotes for the All-Africa Games held in South Africa in
Septcmber 1899 before being handed over to the Gauteng Housing Department for
narmal housing allocstion,

Dwing the initial stages of the housing project, Rand Water approached the
davelopers with a proposal to take part in the project by providing funding for the

nclusion of certain water efficient devices in all housing units.

Ag a result, the New Homes Water Efficiancy Praject in the All-Africa Games Villags
was implemented by Rand Water 1o investigate the effectivensss of implementing
water efficiont concepts during the development of a new township. In this regard,
Willie le Roux & Associates was appointed as projact manager.

Methodology

The project involved an assessment and implementation phase. Details of each

phase are provided bolow.
Pre-implementation Assessmernt

At the start of Rand Water's involvement to the project, the proposed househeld
plans were evaliated to determine the potential of installing water efficient devices.
This was undertaken in conjunction with Eskom who was implementing a similar
project 1o install energy efficient devicas in the All-Africa Games Village. The

following concepls were considered:
- Hol Water Geysers,

. Pressure Controtler,

. Low Yolume Showers:

» Duai Flush Teilets;

. Energy Efficient Lighting:

. Thermat Efficiency Design.

A short description of each concept is provided below. Additional information can be

obtained in the repert by Williz le Roux & Associales.
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Hot Water Geysers

It was orginaily proposed to install flow-through water heaters. Eskom produced
svidence that flow-through water heaters, although energy efficient in themselves,
contradicted Eskom’s overall concept of peak supply demand management because
the heaters are used mainly in the aiready stressed periods of peak power demand.

it was argued that for this type of housing, a slandard geyser unit {Figure 3-11) at
similar capilal cost would bo mors benefigial to the user and 10 Eskom. The benelits
1o the user include sustained hol water in the event of a power failure and the
potential of adding additional hot water points at a later stage.

Figure 3-11 Hot water geyser (Courtesy W e Fioux & Assoc.)

Pressure Cortirolfer

Pressure controllers (Figure 3-12) were installed to reduce the pressure below the
pressure rating of the geyser. The reduction in pressure has the added advantage
that potential leakage can be reduced if the pressure in the water system is reduced.
More inforration on this can be obtained in the Slovoville Pressure Management
Case Stludy, see Section 4-1.
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Figure 3-12 Pressure Controlier (Courtesy Wie Aoux & Assec.)

Low Volume Showers and fagps

Low volume shower-heads and taps (Figure 3-13) were proposed ta improve water
use efliciency through such features as improved spray patterms, betier mixing of air
with water, and narrower spray areas o give the user the “fesl” of waler without
high-volume llows.,

Figure 3-13 Low volume shawerhead and taps {Courtosy W le Roux & Assoc.)

Duaf Flush Toilets

Buat flush toilet mechanisms (8 and 3,5 litre) were proposad instead of convenlipnal
single flush mechanisms (Figure 3-14). These units can potentially save signilicant
amounts of water, if correctly installed and used. More information on this can be

obtained in the Odi Retrotit Project, see Section 3-6.
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Figure 3-14 Duat flush tollet cistern (Courtesy W e Roux & Assoc)

Energy Efficient Lighting

Energy efficient lights {Figure 3-15) were proposed for all the unils. These lighls use
only 20 % of the electricity required by standard incandescent lamps, widely used in

South Africa, and can last up to ten times longer,

Figure 3-15 Energy Efficient Light (Courtesy W o Roux & Assoc )

Tharmal Efficiency Deasign

The houscs were designed to aptimise the use of sunlight (Figure 3-16). The
biggest facades and windows faced North, aiming to ensure the housas remain cool
in summer while retaining heal in wintar. This reduces the internal heating

reguiremecnls of the house which can account for approximately a third of the

household's elactricity costs in winter.
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Figure 3-16 The hcuses were designed to optimise the use of sunfight. (Courtesy
W ie Foux & Asace.)

Project Impiementation

The concepts discussed inthe previous section were implemented at all of the 1 794
hew housing units. Rand Water and Eskem funded the difference in implementation
costs between the original design and Ihe water and electricity efficiency design.
The addiional cost to implement water efficient device-  smaunled to
R 316/Mhouse ($45).

134  Secial

The Project Team created a training manual to cover all the aspects of the water
and electricity sfficient devices inslalled in the houses, This material was used to
train the Community Liaison Officers {CLOs) who in tirn presented the material at
various workshops held for the community. The communication team also
distributed water supply and water saving information pamphlels (0 homeowners
during the course of the project.

As part of the training on the project, the new housc owners were introduced to the
principles of Water Wise Gardening, The fellowing guidelines were provided for the
design and maintenance of such a garden:

. Design: A Waler Wise design maximises lhe use of water in a landscapse. It
takes nto consideration  the microclimates, funclional  utilization, and

aesthehcs.
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. Soit improvement. Healthy soil is fertile with plant nutrients, holds enough
water and air for the plant, and does not compact easily, Poorly drained soils
will hald 100 much water, drowning the plant.

. Muiching. Mukh is a layer of material covering the soil surface, preventing

wasleful evaporation of water. Grass clippings, bark or plants can be used.

. Walering: Always apply waler efficiently. Re-use bath water for watering plants
and collect rainwater and channel it into the garden.

Rand Water in conjunction with Eskom also decided to make use of a transportable
showhouse (Figure 3-17} 10 illustrate 1o new homeowners tho use of the various
waler and electricity efficient devices. Since completion 6f the project, the
shewhouse has also been widely used in other areas.

Figure 3-17 Showhouse with water-wise gardening [Courtssy W 12 Roux & Assoc.)

3.3.5 Results
The following results were obtained from evaluating the bulk and household meter
rcadings in the first year after occupation:

. The individual houschold consumption increased from 350 litre/housefday in
April 2000 to 645 litre/house/day in September 2000 (see Figure 3-18).

. The watar consumption per household appears to be consistent between the
individual and the bulk zone meters suggsesting that the figures are realistic. I
is clear that the monthly water consumption is not as low as originally
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anticipated. The monthly consumption increased cach lime the meters were
read and it i3 not possibie 10 say whether or not the water usage will continye
1o increase. Additional monitoring is. therefore, required to monitor the water

usage.
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Figura 3-18 Monthly water consumption in the All-Africa Games Village

The increase in monihly consumption over the first year may be due to the
consumers oreating gardens and purchasing new houschold devices such as
washing machincs cte. it is also possible that the consumers may not be utilising the
dual flush cisterns correctly resulting in higher than axpected toifet water uze.

According to a brochure on water-wise praclices, a "water-wise family” should use
approximately 370 litrefdday while a “wator-wasting family” uses approdmately 780
litre/day. The housahold consumption measured on the project {645 litrefouseiday)

falls between these two limils,

Since it is evidenl thal lhe water demand in the All-Africa Games Villags has not yet
stabilised, 1t is not possible to draw any firm conclusions regarding the impacts of
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the water efficient davices. Further investigation is required to establish the

stabilised unit water use and the performance of the water saving devices.

Lessons Learned

. It is clear that the monthly water consumption in the All-Africa Games Village
is not as low as originally anticipated. The results demonstrate the importance
of carrying out pilot projects 10 establish unit water use rather than

extrapotating figures from other areas.

. The long-term sustainability of the project tan only be secured if the Iocal
community support the project. This can be enhanced through ongoing
workshops on the use of water efficient devices and waler-wise gardens.

- Standard information leaflets, as provided by the supplier of water efficient
devices and water-wise gardening, should be made availlable to all
homeowners. The operation of water efficient devices and preparation of
water-wise gardens shouid be carefully explained 1o the customers.

References

1. Project Report on the Al-Africa Games Village Water Efficiency Project
prepared by Willie le Roux & Associates, 2000.

2. DBrochure by Department of Water Affairs and Forestry on good water

practices, 2000,
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34 JOHANNESBURG INMER CITY RETROFIT PROJECT
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Figure 3-19 Locality Map of the Study Area
341  Project Overview

Objective © To reduce and manage water losses of 13 buildings in the
Johannesburg inner city, through the upgrading of plumbing
of 848 residential units.

Duration : Approximately 3 years {(March 1997 - September 1 999)
Total Budget :  R1.32 million {$ 240 000)
Project Tearn ©  Local Autharily: Greater Johannesburg Transitional
Metropolitan Council
Project Manager: Willie Le Roux & Associates
Housing Companies: Connaught Properties

7 Buildings Company Limied
Johannesburg Housing Company
Cantractors: Uplown Projects

Litility Consulting Services

Brencon Plumbing

" tT W N T om -
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3.4.2
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Background

As part of their Water Demand Managoement (WDM) stratoqy, Rand Water initiated
numerous water retrofit projects through its Community Support Service. The focus
of such projects was 10 address the problem of water wastage in the Rand Water
arca of supply.

In 1996 the former Greater Joharmeshurg Transitional Metropolilan Council
{GJTMC) propased a residential renewal pilot project in the Waestern Joubiert Park
Precinct (see Locality Map, Figure 3-19). They envisaged the project t6 include
renowal of plumbing and electrical fittings as well as aesthetic alterations. Rand
Water agreed to support the project and a total budget of RZ 300 000 was allocated
for plumbing upgrading.

The project was advertised by Rand Water in local newspapers and building
managers wishing to parlicipate were inviled lo contacl Rand Water., Project
Application Guidelines ware made available and applicants were asked ko provide
eslimates of the financial viability of lhe renewat project. The proposed renewal of all
water systems had fo comply with minimum standards as agreed with 1he retrofit

project manager.

Mathodology

The project involved an assessment and implementation phase. Details of gach

phase are provided below.
FPre-implementation Assessment

Each of the building owners applying for the granl was visited. The general condition
of the building and the plumbing was assessed, during tha visit, in order 1o establish

the scope of work 1o be undertaken during the implementation phase of the project.
Profect implementation

The returbishiment work concentrated on the following key repairs:

- All flush-valve (oilel systems were replaced with low volume {oilet cisterns

approved by Rand Waler {see Figures 3-20 and 3-21)

. individual meters were installed to ali residents (See Figure 3-22)

. All leaking taps were repaired or replaced;

N . - " L - .
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. Most of the distrittion pipework In the buildings was replaced;
. The internal plumbing in each flat was refurbished (see Figure 3-23).

in 1otal, 13 buildings and 946 flats were refurbished.

Figure 3-20 Old flush-valve toilet system (Countesy W is Roux & Assos,)

Figure 3-21 New Jow volume tojlet cistern (Courasy W ie Roux & Assoc |
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Flgure 3-22 Individual water meters for aach flat iCounesy W le Roux & Assoc.)

Figure 3-23 Refurblshed Internal plumbing in each flat (Couriesy W ie Roux & Assoc)

Education and training formed a key component of the project to facilitate and

encourage paymenl for services and ownership of ihe project

Results

The following resulls were abtained from evalualing lhe meter readings before and

after implementation of the retrofit project:

. The average calculated saving per flat = 170 Vday (19 %}, (Figure 3-24)

. In some of the bulldings with high leakage problems, the saving was as high
as 50 %6 10 56 %6,

The results indicate that the retrofit project reduced the water consumption at most

of the participating buildings from an average of 920 litresflatiday to 750

- . L] - .
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lires/flat/day. This compares well to the normal expected househoki wataer
consumption of 780 litres/property/iday.

It should be noted that the impact of the individual metering appears to be reducing
with time since the unit consumption per flat is rising. This was confirmed through
the comparison of the first month's water consumption figures after upgrade to that
recorded 12 to 14 months later. The reason for this might be that the {flat owners do
not lake responsibility for fixing ieaks on a continucus basis bacause they do not
have either tha skills or the equipment. i may aiso be due to efther high levels of
non-payment for water or low cost of water. In bolh cases there |5 relatively ittle

incentive for the owner to address household leaks.

ANNUAL DAILY GONSUMPTION FOR THE PROJECT BUILLHNGS
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Figure 3-24 Historical water consumption figures for project buildings

34.5 Lessons Learned

. The renovation of water and other services can be costly. A more cost

effective procedure would be to inspect and maintain services on a ragular
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3.4.6

hasis. This can be coordinated by the building managers and the service

providers.

. The average consumption figure of water per flat was found 1o be 750 d.

This can t& used as a demand management figure for supply to alder
buildings. If the consumption at any given time exceeds this targel volume, the
mattzr should be investigated. This monitoring  should  form pait of
preventative building maintenance.

. Regular water awaraness information forums shouid be held. These could be
presented at the regular precinct meetings, as well as to building managers

and superintendents.

- The tollow up inspections have proved very valuable in identifying whether or
not the initial savings are sustainabte. Such follow up should form part of any

simitar project in future,

Relerences

Project Repart an the Johannesburg Inner City Retrofit Project prepared by Willie 1

Roux & Associates, Decamber 2000.
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3.5 KAGISO SIYONG AMANAZI RETROFIT PROJECT

JOHANMEGRURG

ROOQDEFOORT

Figure 3-25 Locality Map of Study Area

3.5.1  Project Overview

Objective ¢ To reduce Isakage levels in the oldest areas of Kagiso,
through retrolitling of approximately 6 000 households in Zong
1and 2.

Duration : 16 months (QOctcher 1997 to  February 1998 and
November 1889 to June 2000)

Total Budget . R1.5 million {$ 250 000)

Project Team : Local Authority Krugersdorp Local Council
Project Co-ordinator: Ayanda Consulting
Project Steering Community representalives
Committee;
Project Staff: Community members (28 Kagizso

Residanis)
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3.5.2 Background

Rand Water idenlified retrofit as one of the options to reduce the high levels of
leakage in the Kagiso Area {see Locality Map, Flgure 3-25). In this regard, Ayanda
Gonsulting was appeinted to coordinate the Kagiso Siyong Amanazi Watser Retrofit
Projoct.

353 Methodology

The project invelved an assessment and implementation phase. Dstails of each

phase are provided below.
Pre-implemeaniation Assessment

A house-to-house teak assessment was conducted at approximately & 000
properties in zones 1 and 2 of Kagiso. This entailed checking for leaks in the
household plumbing system from the meter 1o the faps and toilgt cisterns. Leak
assassors distributed information sheels on the project and completed assassment

forms for each property vigited.
Project implementation

Technical
The following criteria were used to priorilise the repair work:

. All high |evel toilel cisterns {x 13 litre capacity) were replaced with low-level

dua! flush cistorns (Figure 3-26)

- If the mechanism in existing low level cisterns {generally + 11 litre capacity)
was found to be faulty, it was repaired.

) If the: cistern mechanism could not be repaired it was replaced with a new dual

flush mechanism.

- Broken toilet cisterns were replaced with new plastic dual flush cisterns.

* Leaking taps were repaired.
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Figure 3-26 Dual #lush toilet (Courtasy Ayanda Consulting)

The repair work was split into lwo parts. The first 3 800 houses were attended to
during October 1997 to February 1998 and the remaining 3 00C houses during
November 1998 to June 2000. The scope of work in the second part was also
extended ta revisit the houses deall with during the first part of the project.

The following key repairs were undertaken in the project:
. Approximately 1 500 taps were replacad:

. Approximately 1 000 tap head parls were replaced;
. 2 046 dual Hush toilet cisterns were installed;

s 944 dual flush valves were fitted.

The leak supervisors inspected each of the repairs after the work was completed
{see Figure 3-27)
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Figure 3-27 Leaks Supervisor inspecting repairs (Courtesy Ayanda Consuiting)

Social

The project was undertaken using local labour where possible to create employment
opporlunities within the Ioeal community and to retain as much as possible of the

project funds within the community (Figure 3-28)

Figure 3-28 Siore person taking stock (Couresy Avanda Consutting)

Education was a key componeni of the project, in order to facilitate and encourage
payment for services and to promote community participalion and ownership of the
project {Figure 3-29)
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Figure 3-20 Retrefiters attending a training session (Courtesy Ayanda Qansulting)

Communily Ligison Officers were appointed to carry oul workshops in Kagiso.
Community groups, churches and schools formed the main focus of the workshops.
The pupose of these workshops was ko introduce the project to the community and
educate the community on water conservation and leak detection and repair in thair

homes.

3.54 Resulls
The following results were obtained [rom evalualing the consumption for Kagiso
Over a six-year period:

. The average consumplion for Kagiso has reduced by 280 000 kl'month from
August 1996 to August 2001 {see Figure 3-30}

. The reduction in consurmnplion has continued steadily from 1996 to 2001;
indicating the impacts of the retrofit project as well as various other WDM

Mmeasures.

According lo the Krugersdorp Local Authority the following projects or actions have
influenced the total consumption for Kagiso:
v Jung 1996 to present — The Krugersdorp Local Authority indicated that it

repaired numerous mains leaks,

» Cctober 1997 o June 2000 — Kagiso Retrofit Project

. 1999 - Pressure reducing valves and zone meters were installed.
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) November 2000 to April 2001 — Kagise Schools Refrofitting Project.

The evaluation of manthly water consumption indicates that the retrofit project has
conlributed to a continued raduction in consumption. It is not possible to determine
with accuracy how much of the savings is aitributable to the project due to
numerous other activities that have resulted in savings. The results do suggest that

the retrofit project has had a significant impact on the overall system demand.

KAGISO CONSUMPTION
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Figure 3-30 Monthly Consumption for Kagiso

Lessons Learned
Female Ratrofit Staff

The retrofit team included a larger than usual portion of female members. The
temale repairers were found to be more methodical with the bookkeeaping aspects of
the work while their male counterparts tended to be more technically inclined. The
teams of both male and female workers were found to operate well and it is

recommended lhat more femate applicants be considered for similar projects in
future.

Selection of Material Suppliers

As with previous retrofit projects, the main contributing factor to delays in retrofils

has been material suppliers not conforming to their terms of agreement, The
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3.5.6

Kagizso Swyang Amanazi Batrabit Project

capacity of material suppliers to fulfii the terms of the contracts should be
investigated before contracts are awarded.

Sefaction of Staff

For future leaks projects, care must be taken when selecting staff, especially for
technical positions. Due to the shortages of employment in many of the arcas in
which the projects are carfied out, people are often desperate for employment, it is
important to make sure that the credentials of the applicants are genuing and that
work experience can be verified. Ideally, applicants with the required aptitude or
expenence who wish to pursue a career in plumbing should be given preference.

Re-use of Scrap Fittings

All the scrap fittings of the project (i.e. faulty cistemns and taps) should be removed
from the project area or destroyed to prevent them from finding their way back into
households.

Rafarences

Project Completion Report on the Kagiso Siyong Amanazi Retrofit Project prepared
by Imbona Consuiting, July 2000,
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3.6 ODI RETROFIT PROJECT

STUDY AREA

Figure 3-31 Locality Map of study Area

3.6.1 Project Qverview

Objactive * To reduce water wastage resulling from leaks in household
plumbing installations and from wasteful water practises in Qdi
{Ga-Rankuwa and Mabopane), through retrofit and installation
of new dual flush teilet cisterns in 16 244 households,

Durabion ;16 months (March 1999 to June 2000)

Total Budget : R 5,8 million {$ 900 G00), final expandilure was R 4, 4 miliion

Project o Client: Cdi Retail Water {Retail Division
Team of Hand Water)
Project Manager: Rand Water's Community-based

Projects Departmeant
Project Steering Committes: Community representatives

Project Staftf: Community (61 Residents)

3.6.2 HBackground

The Odi Retrofit Project was implementad by Rand Water 1o address The problems
of excess water consumption and water wastage in Ga-Rankuwa and Mabopane
(see Locality Map, Figure 3-31}. Leaking consumer installations were repaired and

dual flush cistarns toilet cisterns were retrofitted to 18 244 houses,

3-39 0 HADEE Fland Wares AR




| Rand Water WO Pilat Projects {di Retrofit Project
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Methodology

The projecl involved an assessment and impiementation phage, Details of sach
phase are provided below.

Pre-implementation Assassmert

A house-to-house leak assessment was conducted al all the stands in Ga-Rankuwa
and Mabopane. This involved checking for leaks in the household plumbing system

inzluding the water meter,
Project implarnentation

Tachnicaf

All the leaks and faults recorded by the Leak Assessars were repaired (with the
exception of geysers). Unlass the owner objected or the sxisting toilet cistern did not
accommodate such, all houses included in the project were retrofitted with a dual
flush toilel mechanism or complete toilet cistern. The [ollowing summary indicates
the key rapairs:

. 16 3928 walter saving dual flush toilel cistems wera fitted (Figure 3-32).
. Approximately 5 700 taps were repaired or replaced
. In excess of 1 Kilometre of internal plumbing pipework was replaced.

+  Approximately 80 000 items of material fincluding the above} were fitted.
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Social

The project was undertaken using focal labour wherever possible in order to create
employment oppontunities and to retain project funds within the community,
Approximately 60 local residents were employed on the project (Figure 3-33).

Education was considersd to be a key componert of the project 1o facilitate and
encourage payment for services and to promole community participation and
ownership of lhe project (Figure 3-34)

Figure 3-33 Storeman at work using materials management system (Councsy
Graham Neving
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3.6.4 Results

The following results wers obtained fram an evaluation of the monthly household
consumption before and after implementation of the retrofit projeck:

. Overall average reduction in consumption = 2.9 kif month/ house (13.3%) (see
Figure 3-35}

. Average reduction on typical consumer bill = R10,15 /month

. Projected total reduction in consumption = 47 108 kimonth, based on project
scope of 18 244 houses repaired,

According to Beith and Horton [see Aegference Z), the toilet water usage could
potentially be reduced by 51 % if an 11 litre full flush toilet is replaced by a 9/4 5 litre:
gual flush toilel. Few statistics are available on water usage in South Africa but
sources (see Feference 3 indicate that an average family uses belween 190 and
250 litres per day for toilet flushing. If reduced by 51 % it amounts to a saving of
approximately 2.9 to 3.8 klimonth. The savings achieved on the project are in the
sama order as the lower limit {not taking inte account ihe leaks and 1aps repaired)
suggesting that the estimated savings are realistic. Possible reasons why the
savings are not higher and towards the upper limit are discussed under Lessons
Learned.

. v . -
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ODI RETAIL WATER CONSUMPTION
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Figure 3-35 Odi Retail Water Consumption

365 Lessons Learned

» The savings achieved appear to be consistent bretween Mabopane and Ga-
Rankuwa, suggesting that the figures are in fact realistic. It is clear that the
reduction in water use through the implementation of dual flush toilets may not
always be as high as generally anlicipated. This demaonstrates the importance
of carying out pilal projects rather than extrapolating savings from other areas

or gther countries.

* Thae lower than expected reductions ¢an be attributed to the fact that Odi
Hetafl {Water Service Provider) imposes stricter than normal control. Initial

leakage levels are therefore lower than usual, since in many cases the stricter
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control has motivated consumers to repair ieaks at their own expense even

hefore the project started.

Some consumers do not know how 1o utilise the dual flush cisterns properly
and follow-up inspactions or instruchions may be appropriate,

The promotion of community participation and ownership of the project can be
achievad through the aclive involvement of the Project Steering Committee,
the community staff employed on the project and the execution of the
communication programme,

3.6.6 References

1.

Executive Completion Repert on the ODI Water Retrafit Project prepared by G.
Nevin, August 2000.

“Water use efficiency of domestic appliances”™ by 1.J. Beith and J. Horton
presented in the Urban Water Research Report No.7, 1889

Brochure by Department of Water Affairs and Forestry con good water

praclices, 2000.

3 -44 £ Habeane P! Wares SERP



Scbgkeng Emtuleni Ratraflt Projeet

3.7 SEBOKENG EMFULENI RETROFIT PROJECT

3.7.1  Project Overview

Objective

Duration

Total Budgel

Project Team

STUDY AREA

Ta
Yandesbljpank

B M et 5 Hl

Figure 3-36 Locality Map of study Area

To reducc leakage and improve efficiency of water use in
Sebokeng by repairing leaks in approximately 2 500
househalds in Zone 12,

14 maonths (March 1998 - Aprii 1999)

R 2.1 millign {$ 380 00Q)

Local Autharity: Western Vaal Metropalitzn Local

Authoriny

Project Co-ordinator: Ayanda Consulting

Project Steering Community Reprasentatives
Commiltee:

Project Staff: Community members {45 Sebokeng

residents)

- . - H ' ' L
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3.7.3

Background

Rand Water identified retrofit as one of the oplions to reduce the high levels of water
consumption in Sebokeng (see Locality Map: Figure 3-36). In this regard, Ayanda
Consuliing was appeinted o coordinate the Sebakeng Emfuleni Retrofit project. The
project was implemented in Zene 12 of Sebokeng between March 1998 and April
1399,

Methodology

The projact involved an assessment and implementation phase. Details of each

phase are provided below.
Pre-implertentation Survey

A house-o-house leak assessment was conducted in zones 11, 12, 13 and 14 of
Sebokeng. Leak assessors distributed information sheets on the project and
completed an assessment form for each property visited.

Project Implementalion

Techmical

Based on the information gathered in the asgsessment phase, the retrofit project was
implemented in Zaneg 12. The following crileria were used in the repair work:

. High level toilet tanks £ 13 litre capacily) were replaced with low-leve! duai

flush isterns.

. If the mechanisms in other toitet cisterns (+ 11 lilre capacity) were found to be
faulty, they wers repaired.

" if the mechanisms could not be repaired, dual fiush mechanisms were
inslalled.
. Broken toilet cisterns wera replaced with new plastic dual flush cisterns.

Leaking taps wera repaired.

According to the then Weslern Vaal Metropolitan Local Council the following repairs

werg undertakean in Zona 12:
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High level {generally 13 litre) toilet cistern retrofitted with 1 0D houses
dual flush (97 4.5 litre} cistern {Figure 3-37):

Toiiet cistern parts replaced: 1 200 houses

Leaking taps and pipes repaired (Figure 3-38): 3 530 houses

Figure 3-37 A new dual flush cistern fitted at a household. {Courtesy Ayanda
Consuhing}

Figure 3-38 Retrofit Team replacing a leaking pipe on a property. (Counesy Ayanda
Consuiting)

Socral

The project was undaraken using local labour where possible to create employment
opportunities and to retain funds within the loca! communily (Figure 3-39)

* R ' - . . ) . - .
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3.7.4

Cormmunication Liaison Officers, employed from the locai community carmed out
warkshops in Sebokeng for the duration of the project. The workshops targeted
schools, churches, community groups and forums in Sebokeng. The purpose of the
workshops were 10 cducale the communily on the importance of water as a
resource angd how to save water in the home, schools and place of wark, The
warkshops also served to facilitate and encourage payment for services and to

promote community participation and ownership of the project

Figure 3-3% Communication Ligison Officer a1 work (Courtesy Ayanda Cansulting)

Resllts

Cue to problems expe'rienced with isalating Zone 12, the bulk meter readings for the
area were discarded. The results were based on an evaluation of 180 household
meter readings before and after the implementation of the retrofit project
(Figure 3-40). The meters were read in July and August 1933 and again in Augusl
1999, Since the melers in Unit 12 are not recorded at regular intervats the
homeowners are charged a fixed menthly rate for water,

According 1o the Engineering Oepartment of the Local Council the average saving in
water consumed equaltes to 36,5 %% f month/ househald. It must be stressed that this
figure was based on limited data as shown in Figure 3-40 and that more data are

raquired to condirm the savings achioved. It is clear, however, that the savings are

significant and most likely between 20 % and 40 9%,
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Sebokeng (Zone 12) - Water Consumption
180 out of 3590 properties were sampled
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Figure 3-40 Water consumption for a sample of 180 households in Sebokeng -
Zone 12

373 Lessons Learned

. Regular monthly meter readings are required for monitaring the effectiveness
of & retrofit project. The limitad consumption data tor the study area indicate
lhat the project was successiul, however a complete set of data from before
and after the project is necessary to validate this conclusion.

L Cutside plumbers should be employed as inspectars of the repair work. Some
of the leak supervisors did not inspect the repairs properly, and repair teams
were allowed 1o proceed before all the problems resulling from  poor
workmanship were fixed.

. Establishing and maintaining a dedicated Project Steering Committee {PSC) is
extremsly imporlant to the success of such projects. An agreement batween
1he major stakehalfders at the onset of the project enlisting their support for the

project. may assist in ensuting their long-term commitment throughout the
project.

378 References

Project Camplstion Report on the Sebokang Emfuleni Retrofit Frojecl prepared by
imbona Consulting, June 1999,
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38 SOWETO RETROFIT PROJECT

RCODEPOORT

JOHANNESBURG

STUDY AREA

Figure 3-41 Locality Map of Study Area

3.8.1  FProject Overview

Objective : To reduce leakage and improve efficiency of waler use in Sowelo by
assessing and repairing leaks in approximately 13 000 privately
owned houses.

Duration . 8 months (April 1987 — November 1987)

Total Budgst  : R 5,1 million {3 1.1 millian), final expenditure was R 4, 7 milliori

Project Team : Local Authorily: Soweln Administration
Froject Manager: CBPD

Consulting Engineer: BKS Incorporated

Materizls Manager: Project Management Technigques

Construction Manager: DLM Incorporated

Plumbing AJ Services AAG Building

Contractors: Doc's Construction Aubrey’s Plumbing

SM Services Khari's Plumbing
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3.6.2

3.8.3

Background

Rand Water provided funding to complete a free "once-off cummunity pmject (1)
repair leaking consumer installations and to fit low volume single flush cisterns in

13 000 privately owned houses in Soweto (see Locality Map, Figure 3-41).

Methodology

The project involved an assessmant and impiemeantation phass. Details of each

phass are providsed balow.
Pre-implemeniation Assessment

A house-to-house assessment of privately owned houses in Soweto was conducted
by the former GJTMGC (It is not clear how many properlies were assessed). This
ertailed checking for [2aks in the household plumbing system from the mater o the
taps and ioilet cisterns. Both hol and cold water systems were checked althaugh
geysers were excluded. A total of 13 800 of the privately owned houses were

identified with leaks.
Project implementation

Technical

Al leaks or faults recorded during the above assessment were repaired (with the
axception of geysers}. A considerable portion of the budget and effort was dedicated
to the replacement of the old cast iron 13 lilre 1oilel cisierns with new 9 litre single
{lush cisterns. The old cast iron cislerns were replaced in all cases whether or not it

was leaking. The fallowing summary indicates the number of repairs:

- 8 500 9-litre single flush cisterns were fited (Figures 3-42 and 3-43);

. Approximately € 384 1aps were repaired or replaced:

. Approximately 1 154 pipe repairs were carrigd out on customer properties.
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Figure 3-43 Old high-lavel cast iron cisterns jCourtesy Graham Nevin)

EDUCATION AND PUBLIC INVOLVEMENT

Edugation and Iraining formed part of the whole pioject. This was done to facilitate
and encourage payment for services and to promote community participation and
ownership of the project
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3.8.4

Results

In the absence of reliable zone meler readings for Soweto, an evaluation on the
monthly consumption was undertaken based on Rand Water's 1926 and 1997 bulk
meter readings. The resulls shown in Figure 3-44 are based on the assumption 1hat
na othar intarvenlions were undertaken in 1997 in Soweto:

. Overall average reduction in bulk consumption = 500 000 kY month

{6 %% reduction};

. Owverall average reduction in bulk water purchases < B1 milion / month
{@ R2 por KI).

The reduction in consumption indicates that the retrofit project was successiul to a
certain extent. 1t must be stressed, however, that Figure 3-44 can only be used to
provide a rough indication of the likely savings. The reductions can be influenced by
many other factors including weather as well as other WM measures undertaken
during the same time as the retiofil project.

Consumption {1000 Ml/month)

Infarmation suppicd coumasy Mr G Navia of Rand Watee m150Y (dunng & Alter projece)

SOWETO WATER CONSUMPTION

14.5

a3

Jun Jul Aug ) Ot

%1995 (belam progect)

Figure 3-44 Total Water Consumption for Soweto

In mast residential areas, the demand is influenced 1o some degree by the wealher

especially during warm periods, It would be more appropriate to eslimale savings

from the minimum nighi flows together with an analysis of individual consumer

3 -5-3 o Habhsar Rand Wakw WHP



r—

- Rand Water WOM Rilot Projecis

3485

metars before and after the repairs. It would also be valuable to check the savings
afler a penod of one or two years to establish if the savINgs are sustanable,

Lessons Learned

Reduction in consumption

Due ta the lack of reliable zone meter readings, before and after the repairs, it is not
possible to determine the influence on the total consumplion with confidence. I{ is
recommended that proper zone management procedures and regular zone logging
be establishred before and after the impiementation of such a retrofit profect. This iz
more difficult n areas such as Sowato where discrete zones often do not exist.

Financiat Considerations

The avarage cost of the project was estimated to be in the order of R348 (3 75) per
house compared to R308 ($ 67) per house for a similar projecl {i.e. the Odi Retrofit
Project). The Odi project was implemented using a "Community Based Approach”
which utilised Rand Wator's intemnal managemsn at no cost to the project, in
contrast with the Soweto project where a professional tearmn was appointed, This
provides an indication of the management  component of the work
{approximately 15%).

Cuality Controf

. Independent quality control inspections by suitable qualiticd persons shouid
be carried out regulariy, possibly on a statistical basis, considering the vast
number of repairs,

. Early warning mechanisms should be implemented, the most efiective
possibly being that of engaging the consumers themselves through the
¢stablishment of sound communication channels, encouraging rapid feedback
1o the project stad,

Materials

. SABS approval doas not guarantee acceplable or appropriate standard of
quality. and theretore, the implementing agent should develop and impose its
own slandards where necessary.

] Any new products, or products which are to be provided in iarge quantities or

in uncommon applications shauld be thoroughly investigated and testod prior
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3.8.6

to installation, and thereafter monitored at regular intervals by qualified
personngl.
References

1. Closeout Report on the Soweto Retrofit Project prepared by Graham Nevin of
Rand Water, December 2000,

2. Llpgrading of secondary water supply in Soweto prepared by Soderlund and

Schutie, July 1996,
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39 TEMBISA EAST RETROFIT PROJECT

RANDBURG

MIDRAND

STUDY AREA

Figure 3-45 Locality Map of study Area

3.9.1  Project Overview

Objective

Duration

Total
Budget

Froject

Team

To reduce Icakage and improve efficiency of water use in Tembiaa
East through the assessment of seme 24 (00 properties and the
repair of watar leaks to 14 500 properties.

15 months (April 1997 - Jung 1998)

R 4.2 millian ($ 900 000}, Final expenditure was R 3,7 million

Local Authority: Ekurhulani Metropolitan Council}
Projacts Gibb Africa {Pty) Lid in association with
Managers: Semerya Furumele Consulting (Pty) Ltd
Project Staff. Community Members {38 Tembiza residents)
Plumkbing Slim Construction ce
Subcontractar:

N ' . " ' . . . . .
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i.
352 Background
The Tembisa East Retrofit Project (see Locality Map, Figure 3-45) was initiated by

Rand Walar as a free "once-off’ community project 1o repair leaking consumer
installations and to replace high-level toilet cisterns. In this regard, Gibb Africa and
Semenya Furumele Consulting were appointed {0 coordinate the implamertation of
the project between April 1597 and June 1998,

39.3 Methodology

The project involved an assessmant and implementation phase. Details of each
phase are provided below.

Fra-implemeantation Assessment

A house-to-house |leak assessment was conducted at approximately 24 000
properties. This entailed checking for ieaks in the household plumbing system from
the meter to the taps and toilet cisterns. Plumbing assessors distributed information

sheets on the project and completed a form for cach property visited.
Project implamentation

According to the list of materials used (Gibb Repor), the foliowing ilems were
purchased and inslalled:

. 3 180 standard low volume single flush units (Figure 3-463;
. 3 000 dual flush cisterns {Figure 3-47);
- 3 629 1ap washers;

. Approximately 126 taps,

. 587 standard flush vaives.,

. . . [ : .
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Figure 3-47 Dual Flush Toilet (Counesy Ayanda Cansuling)

Results

The tollowing results were obtained from evalualing the unaccourted-for-water for
Tembisa East bafore and after the implermentation of the retrofit project:

] The unaccounted-for-water was raduced from 48 % (575 000 ki) per menth
{(July 1996 to June 1897} to 29 % (290 060 kI per month {July 1998 to
June 1998) (Figure 3-48).

. In the following year {July 1999 to June 2000), the average unaccounted-for-
water increased to 36 % (370 000 k1) per month.
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According to the Ekurhuleni Meltropolitan Council, the following actions weire
undertaken in Tembisa, which may have influenced the total consumption,

. Augusl 1896 to July 1987 — During this period, 1 438 new melers were
instalied at existing properties not previously metered resutting in a drop in the

unaccounted-for-water, In addition, 4 548 of the existing meters were repaired.
. April 1997 to June 1898 — Implementation of the retrofit project.

The evaluation of the unaccounted-for-water for Tembisa East indicates that the
retrafit project has conlibuted to significant savings in waler losses. A year afler
complelion of the project, however, the percentage unaccounted water has started
to increase again. This cast some doubts on the long-term sustainability of such
projects if proper allercare initiatives are not implemenled.

TEMBISA EAST UNACCOUNTED WATER
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Figure 3-48 Percentage Unaccounted-for-Water for Tembisa East

395 Lessons Learned

. More research is required on the long-term sustainabifity of retrofil projects.

The leval of unaceounicd-for-waler in the study area started o INCrease a year

) - P -
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Tembisa East Retrofil Project

after completion of the project and no details ars available o explain the
increase.

) The procedure for recruiling project staff from the community should be
clarified with all parties invoived at the start of the project. Problems may arise
if this is not addressed propery al the start of the project.

» The presence of a full time Community Liaison Officer played a significant role

in the project's success,

References

Project Report on the Tembisa West Retrofjt Project prepared by Gibb Africa, March
1999,
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3.10.2

3.10.3

Tembasa West RBetrotit Project

Background

The Tembisa West Retrofit Project (See Locality Map: Figure 3-49) was initialed by
Rand Water as a free "once-off' communily project to repair leaking cohsumer
instaliations and to replace high-level tollet cisterns with new dual flush cisterns. In
this regard, Imbono Consuiting was appointed to coordinate the implementation of
the project in Wards 4, 5 and 6 of Tembisa West between March 1998 and April
1998,

Methadology

The project involved an assessment and implementation phase. Details of each
phase are provided balow,

Pra-implameantation Assessmeant

An assessment of household leakage was undertaken in Wards 4, 5 and 6 of
Tembisa West. From the 5 344 houses examined, 4 839 were found ta require some
farm of plurabing repair. The most common problems identified wore laully toilet

cistern mechanisms and leaking taps.
Project Implementation

Technical
Ths tollowing criteria were used in the repair work:

»  All high toilet tanks (+ 13 litre capacity) were replaced wilh low-level dual 1lush
cisterns (Figure 3-50;

. If the mechamsm in any exsting low level toilet cisterns [+ 171 hitre capacity)

was found 1o be [aully, it was repaired,
- if the mechanism could nod be repaired, a dual flush mechanism was installed;

. Broken inilet cislerns were replaced with new plastic dual flush cisterns;

" Leaking taps were repaired.
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Figure 3-50 Dual flush toilet (couneay Ayanda Consulting)

The fallowing key repairs wearg undenaken in the project:

Approximately 2 900 taps wete raplaced (Flgure 3-51);
Appraximately 3 200 tap head parts were replaced,
138 dual flush toilet cisterns were installed:

1656 dual flush valves were fitted.

- . . R N .
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S0CHIAL

A projecl iaunch was held at the start of the project with the purpose of inkroducing
the project 1o the community.

The communication team, consisting of Communication Liaison Officers, was
employed by the project from the local community. This team carried out workshops
and fesitivals with local residents and schools in order to promote awareness of the
importanse of saving water. The Communication team also distributad water supply
and water saving information pamphlets to home owners during the course of the

project.

3.10.4 Resuits

The fdllowing results were oblained from evaluating the bulk meter readings for
Tembisa West befare and after the implementation of the retrofit project:

. The average monthly reduction in supply = 95 888 kl'month {Figure 3-52).
{The “before™ period was considered to be August 1997 to July 1898 and the
“after” period August 2000 1o July 2001}

. The reduction in supply valume per household = 18 ki/manlh.

The retrofit project {implemented in March 1998 to April 1999) appears to be partly
rasponsible for the significant reduction in total water use in the Tembisa West area.
The Edenvale Town Couneil, responsibia for Tembisa West, also indicated that it
repaired numerous mains leaks during the same period, which also contributed o
the savings. It is not possible 1o attribute the savings to the different initiatives and i
is theretore not possible to judge the true beanefils from the retrofit project.

The data do, howavar, appear to be somewhat irregular at times and should
therefore be viewed with caution. A more accurate procedure 10 moniter the

effectivenass of the project would be fo evaluate individual housshald consumption

befare and afler the project. This was not undertaken dus to various problems with
obtaining the data on household mater consumplion.

+ PR . . ' . "
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TEMEISA WEST BULK SUPPLY
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Figure 3-52 Tembisa West bulk water supply

3.10.5 Lessons Learned

. in future projects it is important to audit the savings properly s that the
success of the project can be established. This can be achieved through
examination of the household water use bofare and afier the repairs. Even a

sample of properics could be used for this purpose.

. It is recommended that a follow-up examination be undertaken 12 or 24
monlhs after the repairs have been compistad to establish the sustainability of
the savings. This aspect is often neglecled on such projects and ng
infarmation an the savings after ane or two years can be found in mast cases.

. QOutside plumbers should be employed as inspectors of the repair work, Some
of the legk supervisors did nol inspect the repairs praperly, and repair teams

were allowed o proceed before all the problems resulting from poor

workmanship were fixed.

3.10.5 References

Project Complelion Rapert on the Tembisa West Retrofit Project prepared by
Imbene Consulting, June 1998,
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3.1 THOKCZA RETROFIT PROJECT

To Heldelbarg

-

QOSLOORUS

Ta Vareamiging j ﬁ
i

D Foermire s 5

Flgure 3-53 Locality Map of Study Area

3.111  Project Overview

Objeclive . To reduce leakage and improve efficiency of water use in
Thokoza, by repairing leaks in approximately 2 580 households,

Duration ;6 months (June 19%6 — Decamber 1996)

Total Budget @ R 685 00¢ (% 160 000}, final expenditure was R 6§70 000

Project Team @ Local Authority: Alberton Town Council
Froject Manager: Nicholas Sweel & Associates

Project Statf: Community Membears

{25 Thokoza Rasidents)

3.11.2 Background

The community based reteofit project was implemented by Band Waler to address
the problems of excess water consumplion and water wastage in Thokoza (See

Locality Map: Figure 3-53). The purpose of lhe project was to carry out a free.

“ence-off' repair to any leak in the water supply system.

3 = , - - - I3 . L
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3.11.3 Methodology

The project involvaed and assessment and implementation phase. Details of sach
phase are provided below:

Pre-implementation Assessmeant

Leak detection was undertaken by groups ol two or three individuals who were
allocated a number of stands, grouped logether as closely as possible. The teams
were issued with leak deteciion forms giving details of the purpose of the project and
cnabling the team to plage ticks against specific items. Many iliterate |esk
assessors wera also used and were shown how to identify components and
compiete the forms, The leak detection revealad the following:

. The majority of leaks occurred because of a defeclive sealing washer in the

cistern putlet valve (Figure 3-54);

. Other leaks resulted from the cistarn inlet valve being faulty and leaks ail taps

resuiting from faulty washars;
. Some leaks were found at the melers and in the supply lines.
FProject implementation

The following repairs were undertaken in the project:

. All faulty cistern outlet valves were repaired;
. All leaking taps were repaired (Figure 3-55).

1t is not clear from the project report how many cistern valves or tap washers were

repaced. The project did not include the repair of broken cisterns or the fixing of

leaking pipes, meters or geysers.

' . . . - i
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Figure 3-54 Leaking toilet (Courtesy Ayanca Consulting)

Figure 3-56 Leaking taps were repaired (Courtesy Ayanda Cansulting)

3.11.4 Results

In the absence of reliable dala to measure the waler savings attributabie to the
projact, the total water consuniption for Thokoza before and after implementation of

the project was evaluated. The following results ware oblained:

. The average raduction in consumption = 53 500 kUmonth for Tokeza
(Figure 3-66). (The "belore” period was considered In be July 1995 to
June 1896 and 1he "after” period as July 1987 to June 1998).

. In the years thereafter (June 1998 10 June 2001) the average consumption
ingcreased again by 31 500 KL par month.
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TOKOSA WATER CONSUMPTION
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Figure 3-56 Monthly water consumption in Thokoza

According to the Alberton Town Couneil, & number ot projects have influenced the
total consurnption for Thokoza,

. June 1896 to August 1996 — Bradford Conning & Pariners repaired leaks on
350 stands whera the consumption was 60 kIf d or higher.

. June 1896 to December 1836 — Rand Water implemenied the retrofit project
on 2 351 stands whete 1he conzumption was between 30 and 60 kl/ d.

- July 1997 10 December 1897 - In this period the SABS implermented a Water
Demand Management Programme, including leak sounding and repairing and
meter inslaliation. The project was, however, not fully completed and hence,

the monthly consumption was not significantly affected,

. January 1998 to present — The construction of 4 000 low cost housing unils
commenced in January 1938 and s shll underway (2001). The increase in
consumplion can pardizlly be ascribed to the increase in the number of
properties supplicd.

The evalualion o monthly water consumption suggesis ihat lhe retrofit project

achieved some reduction in consumplion. 1t is not possible to determing how much
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of the savings are afiributable to the retrofit project due o numerous other actions

that may also have influsnced the water use.

In the year following the implementation of the retrofit project, the monthly

consumption increased again (see Figure 3-56). This cast some doubt on the long-

lerm sustainability of the project, although part of this increase can be ascribed to

the construction of new housing Unids in Thokoza.

Lessons Learned

-

From the work undertaken betore and after the retrefit project it is not possible
to evaluate the rue savings attributable to the retrotit project. A betier way to
measure the sustainability of such a project is to monitor a sample {say 10 %
to 20 %) of the individual household meters rather than comparing the bulk
consumption before and after the repairs.

One of the most important aspects of such community-based projects is 1o
enable payments to be made quickly and at short notice. One option is to
provide operating capilal or “float” in order 10 speed up payments. Ancther
option is that the funding body initiates a fast track service dedicated to the
payment of small emerging contractors.

Great emphasis should be placed on training of leak detection teams, Tests
should be undertaken to ensure that all teams understand the requiremenis
for accurate records to be compiled,

The long-term sustainability of the project can only be secured if the locai
communities support the project.

Aeferences

Project Completion Report on the Thokoza Retrofit Project prepared by Nichaolas
Sweet & Associates, 1997,
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4 PRESSURE MANAGEMENT PROJECTS

3.1 SLOVOVILLE PRESSURE MANAGEMENT CASE STUDY

STUDY AREA

Figure 4-1 Lecality Map of the Siudy Area
4.1.1  Profect Overview

Ohijective : To quantify the benefits through of leakage reduction by
mstaling and commissioning a time-maodulated pressure
controller an the existing Pressure Reducing Yalve (PRV) in
Slovoviile - a district of Mabopane, approximately 50 km nonh

of Pretoria.
Duration ;3 months {Octaber 2001 1o December 2001)
Total Budget : RS7 000 ($ 6 500}

Project Team :  Giient; QDI Retail Water {Retail division of
Rand Water}

Project Manager: WHP Pty (Ltd)

Controller Installations: Fressure Management Systerns

412 Background

A study was recently undertaken by WRP Pty [Lid) to invesligate the potential
savings that can be achieved through Prassure Managemenl in the urban areas of
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Ga-Rankuwa and Mabopane. The study involved various preparatory tasks such as:
collection and coflation of zone data, the logging of 17 zones in Ga-Rankuwa and 15
in Mabopane as well as flow and pressuwre analysis of logged data.  Polential

pressure management zones were idenlified and likely savings were estimated.

Following the successiul completion of the project in Mabopane and Ga-Rankuwa,
Rand Water provided additienal funds for the implementation of a single time-
medulated pressure controlier at Slovoville - Mabopane ([see Locality Map,
Figure 4-1}

Slovoville is situated in the North Western part of Mabopane and comprises
approximately 2 000 domestic properties with a population of approximately 10 000
There are approximately 26 kms of mains, consisting mostly of uPVC pipes, The
terrain is undulating with ground leveis varying from 1 145m to 1 189m {ams!). The
area is supplied undsr gravity from the Mabepane Middie Level Reservoir through a
single 300 mm diameter main, equipped with a 300 mm diameter water meter and
twa 150 mm diameter PRVs.

Methodaology
The prioject invelved the following phases:

) Pra-installation survey;

. Data analysis;

. Pressure Management lmpiementation.
Details of each phase are provided below.
Pre-instalfation Survey

The zonc was lested for discreteness attar which dala loggers were inslalled {o
record water oullet pressure and flow at the PRV, as well as water pressure at the
lowest and critical points in the zone. Initial analyses of the recorded dala indicated
a large pressure variation from 89 m to 41 m at the critical point, as well as a
maximum system pressure of 120 m at the Jowest point.  The minimum night flow
was 41 m/h.
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Data Analysis

By using, the PRESMAC model developed by WRP Pty (LId} for the Water
Research Commission the data were anaiysed for bath time and flow modulation.
The time-modulated option indicated a payback period of 2 manths based on an
initial investment of R57 000

Prossure Management Implememiation

An EGOLOG time-modulated controller was instailed on one of the existing 190 mm
Bermad-400 series PRVs {Figures 4-2 and 4-3). The following pressure setlings

wore used:
Prassurs Time of day
3 bar or 30m 5:00 t¢ 22:00
& bar or 20m 22:00t0 500

Figure 4-2 Pressure Reducing Valve at the Stovoville instaltation
{Courlesy WAP {Fiy) Lid}
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Figure 4-3 Ecolog Controtler (Cauresy Technolog)

Results

The resuills from the study are summarised in the fallowing sst of figures and tables.
In Figures 4-4 to 4-6 the reduced zone inflows are indicated for the Open PRV,
Fixed Cultet PRV and a Tima Modulated PRV. The shaded area on the graphs
indicates the reduced 2one inflow {i.e. savings) for cach aitemnative.

Flow (mh)

Flgure 4-4 Reduced zone inflow using a Fixed Cutlet PRV.
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i mﬂadunedmeinﬂow i .

Flow {mik)

Fiaw (m¥mn)

Figure 4-6 Reduced zone inflow from a Fixed Outlet PRV to a Time Modulated
PRV.

In Figures 4-7 to 4-8 the reduced PRV outlet pressures arg indicated for the COpen
PRY, Fixed Outlet PRY and a Time Modulaled PRY. The shaded area on the
graphs indicates the reduced PRY autlat pressures for each aiternative.

4-5 5 e T Wvars W



Slevaville Pressure Managament Case Stody

. ! Recuopsl PRE adrtiel pressur
i _ -

o

Prodil nd ()
=

Figure 4-7 Reduced PRV autlet pressure for Open PRY compared to the Fixed
COutlet PRV opticn.

Fragaurs {m)

Figure 4-8 Reduced PRY outlet pressure for the Open PRV compared to the
Time-Modulated PRV option.

The actual results from the sudy and the predicied results from the pressure
managemernl analysis (PRESMAC) are summarized in Tables 4-1 and 4-2,
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Table 4-1 Flow results from Slovaville installation - Mabapane

Minimum Annual
] Average flow | Daily Demand
FLOW CONDITION night How \ ; demand
5 (m/h) (miday) 3
(m*/h) (‘000m fyear)
Actual lngging resuils
Open PRV 41 51 12203 445
Fixed Outiet PRY 17 a2 778 283
Actual Saving 24 138 445 162
Time Modulaled PRY 9 26 629 230
Additional Aclual Saving a 8 146 53
Total Actual Saving E- 2 - 591 218
FPredicted savings
{(PRESMAC)
Time Modulaled PRY 11 29 702 256
Total Fredicted Saving 30 21 513 187

Table 4-2 Pressure results from Sloveville installation- Mabopane

Operating Pressure @ Inlet Point
CONDITION
{m)
Open PRY 41 to 89
FiedPRY | a0
Time Mod PRV 20 to 30 o

The results indicale ihe importance of seiting and maintaining the PRVs at the
correct pressure. The savings achieved from changing the open PBEV to a fixed
cutlet PRY are almost 2.5 times as high as the savings achieved from changing
from the fixed outlet PRV Lo the time modulated FRY. The savings indicate the

value of pressure management in Slovoville, with and without a cantreller,

The resulls alse highlight the importance of underaking a basic pressure
managament analysis to derive the daily savings as opposed to simply multiplying
the reduction in minimurm night Hlow by 24 hours as is normal practice by many

engineers. In this case Lhe saving of 591 m¥%day can be compared to a figure of 768

mday which is obtained if the saving on minimum night flow of 32 m¥hr is
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rmultiplied by 24 hours. This highlights the impertance of a proper analysis and it can
also be seen that the savings predicted by the model agree closely with those
actually observed. This gives confidencs in the anaiysis techniques and illustrates

that the expected savings can in fact be achieved.

41.1.5 Lessons Learned

. The expected flow and pressure resulis for Slovoville correspond well with the
logged results. The MNF is slightly less than expected. This gives confidence
in the analysis technigues and illustrates that the expected savings can in fact
be achieved,

’ The savings achisved indicate the value of pressure management as part of a

general zone management strategy.

. The ECOLOG time-modulated PRY controller can provide a cost effactive
solution by reducing supply pressure at low flow periods. This reduces excess
pressure, cuis background leakage and reduces tha risk of bursts.

416 References

Repert on the Invesligative Phase of Pressure Management in Ga-Rankuwa and
Mabopane by WRP Engineers, Auqust 2001.
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2.3

Conclugans and Lessons Laarmed

CONCLUSIONS AND LESSONS LEARNED

The following summary provides key conclusions and lessons learmned from tha

various WOM projects undertaken by Band Water, as discussed in this report:

RETICULATION LEAK DETECTION PROJECTS

The bulk meter readings and Minimum Night Flows {MNFs) should be
monitored before and after implementation of such projects in order to

evaluate the actual savings achieved.

Leak detection and fixing should not be regarded as a “once-off' exercise,
Different size leaks emits different noise inlensities. Small leaks generaily emil
a higher intensity of noise and are generally picked up first while larger leaks
may still be present. Gnce initial retrofits have been undertaken the area
should be tested again 1o ensure 1hat larger leaks have not been overlpoked.

The best approach for undertaking a leak detection exercise, especially in a
CBD area, is to make use of a combination of technigues. Some methads are
better suited for a rough first time sweep of an area while others can be used

to pin-point the exact location of leaks.

RETROFITTING PROJECTS FOR SCHOOLS

The students and staff of the schools should be involved with the planning and
implementation of the project to ensure their full commitmenl. It is the

schools’s responsibility to prevent vandalism.

It is sssential that each schogl be metered before the implemantation of a
retrofit project. Without proper flow data taken before and after implementation
of the project, it i3 impossible to realistically evaluate the success and
sustainability of the praiect.

The school facility caretakers (factotums) play a major role in most schools in
the day 1o day running and maintenance of the facilitics. It is vital Ihat these

individuats are involved wilh the repair process.

DOMESTIC RETROFITTING PROJECTS

In futre projeets il is important to audit the savings properly so Lhat the
sucgess of the project can be established. This can be achicved through
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5.4

examination of the household water use before and after the repairs. Even a
sample of properties could be used for this purpose.

It appeares that some consumers do not know how to utilise the dual flush

cisterns properly and follow-up inspections or instructions may be appropriate.

The promaotion of commaunily paricipation and ownership of the project can be
achieved through the active involvernent of the Project Steering Commiltee
{PSC), the community staff employed an the project, and the execution of the

cammunication programme.

Female retrofiters were found to be more methodical with 1he bookkeeping
aspects of the work while their male counterparts tended to be more
technically inclined. The teams of both male and female workers were found to
operate well and it & recommended that more ftemale applicanis be
considared for similar projects in futore.

Independant plumbers should be employed as inspectors of the repair work.
Some of the leak supervisors did not inspect the repairs properly, and repair
teams were allowed o procesd before all the problems resulting from pooer
workmanship were fixed.

The selection of reliable and svitable material suppliers for water leaks
projects is critical for the smooth running of the project.

PRESSURE MANAGEMENT PROJECTS

Pressure Managemen! was found to provide a cost eflective solution by
reducing supply prassure at low flow periods. This reduces excess pressure,

cuts background leakage and reduces the risk of bursts,

The expected flow and pressure results can be calculated with reasonable

accuracy using software like PRESMAC developed by WRP {Pty) Lig for the
South African Water Research Commission (WRC).
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