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Identification of the Problems







Photo: Courtesy Cloudbusters Paragliding Club





Leaking Taps

Photo courtesy  Enoch Sekate



Photo courtesy  Enoch Sekate

Leaking Taps
(7 March 2006)



Illegal connections 
onto air valves in 

South Africa

Photo courtesy  Guy Price

Photo courtesy  Guy Price

Extra connection 
available for future 
expansion



No Gasket



Home Made 
Gasket



Lack of concern ?

Photo: W Wegelin

Driver

Photo: Courtesy Willem Wegelin



Are we really ready ?



Garden 
Watering



Photo: Courtesy Zama Siqalaba

Garden 
Watering ??



Photo: Courtesy Zama Siqalaba

Result of excessive 
Garden Watering



Dual Water 

meter





42 m3 over 3 months 
= 14 m3 /month @ R5/m3

= ± R70/month ($10/month)

619 m3 over 3 months 
= ± 200 m3 /month @ R5/m3

= ± R1000/month ($150/month)





What we need is some powerful 

software ?



Water

Meter

register



Valve Spotter



Valve Chamber 
(cleaned)



Valve 
maintenance





Need to expose valve



Check if Valve is open or closed



Importance of Community Support 

and Awareness









Software available from the WRC



Terminology & Water Balance
Standardise terminology: agree on IWA Water Balance

BABE
Burst and Background Leakage Estimate

FAVAD
Fixed Area Variable Area Discharges

UARL
Unavoidable Annual Real Losses

ILI
Infrastructure Leakage Index

Key Concepts



4 WRC
MODELS

Sanflow

Presmac

Aqualite

Econoleak



4 WRC
MODELS





Logging of Minimum Night Flows

“One of Most Valuable WDM Tools “
(Tim Waldron Chair IWA Water  Losses Specialist Group)



Logging flow

Logger

Reed switch / pulser

Meter

Lock







A concept to explain why different reticulation systems 

react differently to pressure changes.

Systems with steel and iron pipes tend to have fixed 

area leaks while systems with plastic and asbestos 

cement pipes tend to have variable area leaks.

Fixed Area Variable Area Discharges

(FAVAD)



FAVAD acronym  - John May & Allan Lambert 1993

Fixed Area Variable Area Discharges

FAVAD acronym  - John May & Allan Lambert 1993

FAVAD concept W Ledochowski – SAICE 1956

FAVAD acronym  - John May & Allan Lambert 1993

FAVAD concept W Ledochowski – SAICE 1956

Rigid Orifice Flexible Orifice Discharge Theory (ROFOD)

FAVAD acronym  - John May & Allan Lambert 1993

FAVAD concept W Ledochowski – SAICE 1956

Rigid Orifice Flexible Orifice Discharge Theory (ROFOD)

Rigiede Plaatmondstuk Beweegbare Plaatmondstuk 

Deurstroming (RPBPD)



WATER AUDIT SOFTWARE



WATER AUDIT SOFTWARE



WATER AUDIT SOFTWARE: South Africa



WATER AUDIT SOFTWARE: USA



WATER AUDIT SOFTWARE: Australia



WATER AUDIT SOFTWARE: New 
Zealand



WATER AUDIT SOFTWARE: Latest Devlopments







DWA & WRC Water Audits

Preliminary Results
Courtesy Wensley and Herbst

2011 African Water Loss Summit



National Non-Revenue Water 

Assessment based on slightly modified 

IWA Water Balance

System

Input

Volume

Authorised

Consumption

Revenue

Water

Non

Revenue 

Water

Billed

Authorised

Consumption

Unbilled

Authorised

Consumption

Apparent

Losses

Real

Losses

Water

Losses

Billed Metered Consumption

Unbilled Unmetered Consumption

Unauthorised Consumption

Customer Meter Inaccuracies

Leakage on Transmission and

Distribution Mains

Billed Unmetered Consumption

Unbilled Metered Consumption

Leakage on Service Connections

up to point of Customer Meter

Leakage and Overflows at 

Storage Tanks

Free basic





% Non-revenue water per province
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% Non-revenue waterSlide Courtesy Wensley: and Herbst IWA Regional  Water Losses Summit 2011
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Municipal NRW Water Balance:  National

Billed metered consumption Billed unmetered consumption Non-Revenue water % Non-revenue Water

Preliminary National 
Non-revenue Water Assessment

Non-revenue water

Revenue water

•Based on 122 data sets of a potential 237 municipalities

Slide Courtesy Wensley & Herbst: IWA Regional Water Losses Summit 

2011



International NRW benchmark 

•Source : The International Benchmarking Network for Water and Sanitation Utilities (IBNET)
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Litres / capita / day
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2011



International l/c/d benchmark

•Source : The International Benchmarking Network for Water and Sanitation Utilities (IBNET)

0

100

200

300

400

500

600

700

Li
b

e
ri

a
R

w
an

d
a

G
u

in
e

a
B

u
rk

in
a 

Fa
so

B
e

n
in

Et
h

io
p

ia
G

h
an

a
N

ig
e

r
Se

n
e

ga
l

U
ga

n
d

a
C

o
n

go
, D

e
m

. R
ep

.
B

u
ru

n
d

i
C

ap
e

 V
e

rd
e

M
al

i
K

e
n

ya
B

o
li

vi
a

Tu
n

is
ia

M
au

ri
ta

n
ia

A
lb

an
ia

Tu
rk

e
y

M
o

za
m

b
iq

u
e

U
zb

e
ki

st
an

B
an

gl
ad

e
sh

Le
so

th
o

P
ak

is
ta

n
U

ru
gu

ay
P

e
ru

Za
m

b
ia

V
ie

tn
am

K
yr

gy
z 

R
e

p
u

b
lic

A
rm

e
n

ia
Sl

o
va

ki
a

M
o

ld
o

va
Si

n
ga

p
o

re
P

o
la

n
d

A
ve

ra
ge

H
u

n
ga

ry
B

ra
zi

l
B

o
sn

ia
 a

n
d

 H
e

rz
e

go
vi

n
a

B
u

lg
ar

ia
M

e
xi

co
M

ac
e

d
o

n
ia

, F
YR

Ec
u

ad
o

r
C

h
in

a
N

e
th

e
rl

an
ds

 A
n

ti
lle

s
C

am
b

o
d

ia
M

ad
ag

as
ca

r
So

u
th

 A
fr

ic
a

C
ze

ch
 R

e
p

u
b

lic
C

h
il

e
N

am
ib

ia
R

o
m

an
ia

G
ab

o
n

M
au

ri
ti

u
s

P
ar

ag
u

ay
B

e
la

ru
s

La
o

 P
D

R
K

az
ak

h
st

an
U

kr
ai

n
e

N
e

w
 Z

e
al

an
d

A
u

st
ra

li
a

A
rg

e
n

ti
n

a
P

an
am

a
Se

yc
h

e
lle

s
R

u
ss

ia
Ta

ji
ki

st
an

G
e

o
rg

ia

A
ve

ra
ge

 c
o

n
su

m
p

ti
o

n
 (

lit
re

s/
ca

p
it

a/
d

ay
)

RSA Average = 235 l/c/d

World Average = 177 l/c/d

Slide Courtesy Wensley: and Herbst African Water Losses Summit 2011
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Municipal Scorecard for Assessing the Potential for WC/WDM in Municipalities 

100% - 75% 

(Excellent)
74.9% - 60%

(Acceptable)
59.9% - 50% 

(Poor)
<  50% 

(Dysfunctional) 
Task Average Province Average

Best Practice

Do Nothing

Best Practice

Do Nothing

Municipal WC/WDM Performance Scorecard

Slide Courtesy Wensley: & Herbst IWA Regional Water Losses 

Summit 2011





Low Pressure Photo: Courtesy Ken Brothers



High Pressure Photo: Courtesy Ken Brothers



Khayelitsha Pressure Management 
Project: 2000



© WRP (Pty) Ltd, 2003



RSW = 3.0



© WRP (Pty) Ltd, 2003



± 6.5 m

± 13 m

Chamber details of 1065mm diameter installation

Dimensions

Length = ± 13 m

Width = ± 6.5 m

Depth below ground = ± 3 m

Height above ground = ± 4 m

Total Volume of Excavation = 800 m3

Equipment

Pressure Reducing Valves: 3 x 350 mm diameter diaphragm 

actuated, hydraulically operated control valve

Isolating Valves: 6 x 300mm Resilient Seal gate Valves

Meters: 3 x 300 mm diameter Mechanical Turbine Flow Meters

Strainers: 3 x 300 mm Cast Iron” Y” strainers

Fire 
Hydrant

1065 O
Main

1065 O
Main

Air Valve

Gate 
Valve

Strainer Meter

Gate 
Valve

PRV

Low Pressure to
Khayelitsha

1065 O
Main

High Pressure 
from

Cape Town
Bulk Water

1065 O
Main



Advanced Pressure Control



Photo Courtesy Tertius de Jager: City of Cape Town



Sebokeng Evaton Case Study





3 000 m3/hr = ± 2 swimming pools/hr



± 10m

±
 1

0
 m

Direction of Flow 

From Rand Water
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Flange Adaptor

Air 
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1000 Ø
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300 Ø

300 Ø

300 Ø

300 Ø

300 Ø

Gate 
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Flange
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Gate 
ValvePRV Meter

Direction of Flow 

From Rand Water

Air 
Valve

675 Ø

6
00

 Ø
600 Ø

Air 
Valve

675 Ø

1000 Ø
Main

High Pressure from 

Rand Water

Lower Pressure 

to Sebokeng & 

Evaton

During off-peak 

periods

Direction of Flow 

From Rand Water

Direction of Flow 

From Rand WaterDirection of Flow 

To Sebokeng 

Direction of Flow 

To Evaton 



Consumption History for 15 Year Period

Savings



Savings Achieved for 5 Years



Minimum night flow after = 1 800 m3/h









Mitchells Plain Pressure Management Project

Information and photographs courtesy Niel Meyer and City of Cape Town



Photo: Courtesy Niel Meyer



±
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±
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± 21.5 m

± 10.5 m
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Chamber details for 1220 mm Ø by-pass 

chamber and PRV Chamber
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0
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Summary of Savings from 4 Cape Town 

Installations    
Area Water Savings 

(million m3/yr)

Cost to 

Construct

(Rand)

Value of Savings 

@R3/ m3 

(R/ year) 

Khayelitsha 9 million m3/yr 2.7 mill (2001) R 27 million/yr 

Mfuleni 0.4 million m3/yr 1.5 mill (2007) R 1.2 million/yr 

Gugulethu 1.6 million m3/yr 1.5 mill (2008) R 4.8 million/yr

Mitchells 

Plain

2.4 million m3/yr 7.7 mill (2009) R 7.2 million/yr 

Total 13.4  mill m3/year 13.4 mill ± R40 million/yr

± $5 million/yr



Equivalent Water: The SASOL Case 

Study



Sasol Synfuels, Secunda, South Africa

160 000 barrels/day coal-to-fuels & chemicals facility

Water intake

260 Mℓ/d

Treatment        

& re-use

200 Mℓ/d

Effluent 

discharge

20 Mℓ/d

Evaporation & 

losses

240 Mℓ/d

Slide Courtesy Andries Meyer : Presented Turkey World Water Forum March 2009



Cooling tower blow-down recovery plant:

•Softening, ultra-filtration membranes,  reverse-

osmosis membranes, ion-exchange

• Capital cost: R 500 mil

• O&M cost: R 20 / m3

• Saving: 18 Mℓ/d
Slide Courtesy Andries Meyer : Presented Turkey World Water Forum March 2009



Sebokeng, Gauteng province, South Africa

Population: > 500 000 people

Water use: ± 100 Mℓ/d

• Minimum night flow > ±60% daily maximum flow

• Widespread leaks in distribution system & home     

plumbing systems

Slide Courtesy Andries Meyer : Presented Turkey World Water Forum March 2009



Direct operations saving

(Sasol initiative)

Catchment saving

(Private initiative)

Water savings from Vaal River 18 Mℓ/d 28 Mℓ/d

Capital cost R 500 mil (± $70 mil) R 5 mil (± $700 000)

Unit capital cost R 28 mil/Mℓ (± $4 mil)

(100%)

R 180 000 /Mℓ

(± $30 000)

(0.6%)

Operating & Maintenance cost R 20 / m3 (± $3/m3)

(100%)

R 0.14 / m3

($0.02/m3)

(0.7%)

Slide Courtesy Andries Meyer : Presented Turkey World Water Forum March 2009

Comparison of Pressure Management with another 

WDM initiative in same supply area

(Equivalent Water ?)



CO2 Savings The Japanese 

Embassy Case Study



CO2 Savings: The Japanese 

Embassy Case Study



CO2 Savings: The Japanese 

Embassy Case Study





Japanese Embassy Solar 

Panels

Sebokeng Pressure 

Management 

Installation

Capital Cost R 8 Million R 5 Million

CO2 Saved Annually 90 Tonnes 13 000 Tonnes

Value of CO2 saved at R165/tonne R 14 850/annum R 2 145 000/annum

Comparison of  Japanese Embassy Solar Panels with 

Pressure Management  Installation
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There’s no life without water !

Thank You


