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This innovative water saving project is world class  and the best 
pressure management system in existence.  I have be en in charge of 
WDM implementation systems all over the world and w ould class the 
Khayelitsha project as a major step forward in savin g water.  I will be 
advising all water supply managers and engineers in  Australia to visit 

this impressive project.

Mr Tim Waldron, CEO of Wide Bay Water in Australia: June 2002
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Water Loss – Why its a World Issue

My background

Early influences on me affecting my thoughts

Developing your Cognitive skills in 
Perception and Judgement 

Part 1 The Engineering influence on success

Part 2 Success by Non Engineering actions
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Why is Water Loss a World Issue?Why is Water Loss a World Issue?
Number 1 reason - Population GrowthNumber 1 reason - Population Growth

Why is Water Loss a World Issue?Why is Water Loss a World Issue?

Water availability and its cost

Emergency water is usually desalination

Water Quality

United Nations declaration of human right for 
availability of safe drinking water

How does IWA influence ?

Water availability and its cost

Emergency water is usually desalination

Water Quality

United Nations declaration of human right for 
availability of safe drinking water

How does IWA influence ?
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Water

Losses

IWA Standard Water BalanceIWA Standard Water Balance
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Water

Billed
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Consumption

Unbilled
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Consumption

Apparent
Losses

Real
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 on Overflows at 
Storage Tanks

Revenue
Water

Infrastructure Leakage Index
A maturity level Utilities can reach
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Australian 2006-07 ILIs from NPRPartC
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Replacement



6

Areas of Influence in IWA water loss Strategies

Dark Green shows WLSG 
Influence – lots left to do!!!!

IWA Regions and Representatives

• Europe West  ---- Stuart Trow and Jo Parker 
• Europe East -Bambos Charalambos and Marco Fantozzi
• South Africa--------Ronnie McKenzie + ?
• Central Africa----- Harrison Mutikanga
• North America and Canada ---- Ken Brothers + 1
• Central America and Caribbean --- Paul Fanner +1
• South America ------- Julian Thornton +1
• Russia and Neighbouring Region – Stuart Hamilton +1
• Australasia and Pacific– Tim Waldron + 2
• East and West Asia ----- Roland Liemberger
• China and Neighbouring Region ---- Malcolm Farley +1
• North Africa and Middle East– Jan Jansson + Bambos
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My Background and Early Water Loss 
Experiences that Influence My Advice 
My Background and Early Water Loss 
Experiences that Influence My Advice 

My experience with various types of 
Water Businesses 

• Large Utilities with 7000 employees

• Small local government “water departments” 50 
employees

• Developing country government ”water 
departments” varying from 20 to 200 employees

• Water Corporations varying from 150 to 700 
employees 
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Experiences around the World

• China
• Thailand
• Australia
• New Zealand
• South Africa
• Uganda
• UK
• Brazil
• Colombia

• Solomon Islands
• Tonga
• PNG
• Vanuatu
• Vietnam
• Japan
• Malaysia
• Fiji
• Korea
• USA

Water Loss Early learning for me 
Some Key Messages

Water Loss Early learning for me 
Some Key Messages
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Leakage Levels

Minimum night flow

Flow 
Rate

24 Hours

What you sometimes find, without 
anyone realising !
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Valves are closed in a 
prearranged sequence, 
and the time is recorded. 
This is then compared to a 
data logging of the meter 
to look for flow reductions 
at the time valves were 
closed.
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Emergency leak detection work during drought in the city of Colne
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+ Capital costs
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& Social costs?



12

������	�	�����������

Cost of Leakage Control

LOSSES (ML/D)
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Where the total cost is at a minimum
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Network Zones and 
District Meter Areas 
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Leaks running 
for a long time 
wash away the 
ground under 
roads. This 
leak had been 
running for 42 
years.
But surely the 
road would 
collapse ?

Leak Run Time Awareness

A L R

LEAK RUN TIME

F
LO

W
 R

AT
E

 

RUN TIME

Leak Volume Loss = (A+ L+R ) Time  x  Flow Rate

=  *Awareness + Location + Repair 
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6 months?

RA

m
3

/ d
ay 16 Days

reported service 
connection burst

400 m3
25
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Bursts with high flow rates don’t produce the largest 

volumes of Real Losses! Run time is a key factor.

What does a Water Utility CEO do ?
• Watches Weather and Worries about Water and Waste 

Water …..do we have enough water or too much?
• Wonders Whether you can be brilliant?
• Looks for people filling voids
• Inspires, gives vision, sets goals/ targets/ outcomes/ 

integrity/sets magnets for ambitions/gets ahead of the 
norm and provides opportunity

• Focus on KPI’s, Board meetings, politics, PR and 
regulations

• Minimises the number of times to give a direct instruction
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Why does a CEO minimise on Direct 
Instructions?
Why does a CEO minimise on Direct 
Instructions?

Its likely to be agreed to, polite nodding's

Then it doesn’t happen

No one wants to be embarrassed

A Failure will be made to sound like a 
success

How to succeed as a leader?

Communicate, encourage different points of 
views, give opportunity, establish agreed 
goals, WIN Hearts and Minds !!!!!!

People seem to think its easy to be the Boss

Its likely to be agreed to, polite nodding's
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People seem to think its easy to be the Boss
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KPI’s for a Water Utility
• Many

• Generally meeting basic needs for 
existence, shareholders agreements, 
Finance, customer service standards, 
Regulators issues, political interest, Board 
interests, staff and asset management, 
capital spending, business development, 
leadership

Financial planning

• Annual Budget and Audit directions

• 3 year plan

• 20 year plan

• Infrastructure life replacement plan, ie:

• Dams and reservoirs

• Pipe replacement profiles

• Capital deferment plans
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Understand Governance 
Limitations

• Water companies have differing legal statutes 
and governance frameworks

• National, State or Local Government frequently 
are owners and operators.

• Water Authorities, Water Boards, Water 
Corporations are invariably governed under 
special legislation, and can be Government or 
privately owned, or a mixture

Vertically Integrated Water Business

Water
• Catchment management
• Dams 
• Water treatment
• Delivery mains
• Reservoirs
• Distribution networks
• Ops Control and Planning
• Metering and Billing
• Customer services

Waste Water
• Collection
• Treatment
• Reuse or Disposal
• Laboratories
• Environmental 
• Administration+H&S
• GIS and Asset man.
• Engineering
• Business management
• Legal
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Water Loss Control is the most important 
Key Performance Indicator (KPI) of a Water 

Company ?
• It impacts on every part of the business
• Treatment, finance, debt, depreciation, dams, 

Operational cost, Capital deferment, asset life extension, 
distribution knowledge, organisational speed, intelligent 
understanding, engineering challenge, measurement 
knowledge, and impacts on the success of Management  
and Corporate plans

• It impacts on profitability, less service interruptions, 
water quality improvements via less contamination, 

environmental excellence, political strength.  



20

National
attention

All four of these 
national leaders 
supported the 
need to reduce 
water losses

Political Influence  Political Influence  
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Engineering ConsiderationsEngineering Considerations
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Financial 
Management 

Systems

Document 
Management 

Systems

Pressure 
management / 

leakage control 
systems

Meter Reading 
& Customer 

Billing System

��(&
'������

Telemetry 
Systems

1��������
�
�
0�����������

'������

Network 
Modelling 
Systems

Maintenance 
Management 

Systems

Asset 
Information 

Systems

Asset Information Systems



25

������
0�����������

'������

1��������
�
�
0�����������

'������

5����
��
�
�����������

'������

���������
��	�
���	����

����
����	���
�

�������

������)�������3�
���������4�

����

'�����

��(&
'������

(�
����� ��
'������

2�������
����

����
'������

���������
��
�����������

'������

!�
������
�����������

'������

�����������������'������

'����������!�
������

4�
���������������������������

��7���8�����
���������
������������������
# $
������������������������	�
�����������

# '�������������������������������������

# !�������������

# (���������
��������������

������������������������

!�
�����������������������
������������������������

!�
�����������������������



26

������������������������

!�
�����������������������
������������������������

!�
�����������������������

������
0�����������

'������

1��������
�
�
0�����������

'������

5����
��
�
�����������

'������

!�
������
�����������

'������

���������
��	�
���	����

����
����	���
�

�������

������)�������3�
���������4�

����

'�����

(�
����� ��
'������

2�������
����

����
'������

���������
��
�����������

'������

��(&
'������

�����������������'������



27

�������������������
����������������	�� !�"#�
��������	���

(���
�������������������������

������������

�-9/� /�����
����-//�/���
�����	
��������
�������
�������������� �
������
���
����:�(������
��������������������������������� �����
�

������
�������������������
��������������������� ;�������
�������������<//�����������
�	
���

��������������� ������
���=//���������������
�
�����:�

�����$��	����%�	&�
�	
�����
�'����(�'�(�������
������������'��
��)�	����'��� :�

(��������

���������������
���
�

������������(&�
�����
��������������������
�������:�5���������
���� ����
���������
�������������>
��������������
����������� ��
����
������������������������������

�:�(��������

 ��
�
�������������������*(�����!)?����������
��������

������������������������
���������������

���
���������

���������������@������������������������ �
�������������
���������@�������:�

������������������������

��(&
������������������������

��(&



28

������
0�����������

'������

1��������
�
�
0�����������

'������

2�������
����

����
'������

������)�������3�
���������4�

����

'�����

!�
������
�����������

'������ 5����
��
�
�����������

'������

��(&
'������

(�
����� ��
'������

���������
��
�����������

'������

���������
��	�
���	����

����
����	���
�

�������

�����������������'������



29

(���������A������
���
������������
�����������
���������
�������������	�
���� �����+��
���:

���
�����
�������������������
������
����
�����@��
�������
������������
���������
���������
������
�����������	����������������������
���:

������������������������

$�������������������6�B�������������

������������������������

$�������������������6�B�������������


District Metering/Sectorisation



30

Pressure Spikes
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N1 exponent varies with type of 
leak, and also with pipe materials
N1 exponent varies with type of 

leak, and also with pipe materials
Variable area discharge

Split in flexible pipe:
N1 typically � 1.5 

Fixed area discharge
Circular hole drilled in pipe 

N1 typically 0.5

Acknowledgement: van Zyl Acknowledgement: Thornton
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Flow Modulating PRV Control

© �������������������
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Typical Low Flow Leak 
– Hourly Profile

Typical Low Flow Leak 
– Hourly Profile
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Most Important Aspect of Asset 
Management

• People are the most important asset

• Financials savings will be through their 
efforts

Water Loss Control is the most important 
KPI of a Water Company ?

• It impacts on every part of the business
• Treatment, finance, debt, depreciation, dams, 

Operational cost, Capital deferment, asset life extension, 
distribution knowledge, organisational speed, intelligent 
understanding, engineering challenge, measurement 
knowledge, and impacts on the success ofl Management  
and Corporate plans

• It impacts on profitability, less service interruptions, 
water quality improvements via less contamination, 
environmental excellence, political strength.  
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© WRP (Pty) Ltd, 2003

Time Modulated Pressure ControlTime Modulated Pressure Control
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HIGH PRESSURE
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W07-DZ1 Deodar Drive
Average NB Pre PLMP 23.7
Average NB Post PLMP 7.0
Average Reduction 70.6% 
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Example – Breaks v Pressure

Leakage 2007 Bucharest
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Poor Installation Examples

A very poor installation!

Bends in both the horizontal
and vertical plane

Guaranteed inaccuracy! 
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Non Engineering ConsiderationsNon Engineering Considerations
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Musts for Long Term Success Musts for Long Term Success 

A project has to be managed into a 
maintenance phase

Some People will resist, and will kill all the 
good work done unless they are totally re-
focussed. 

Audit after 6 months and take action

Introduce a work commitment to the goal 
changes

A project has to be managed into a 
maintenance phase

Some People will resist, and will kill all the 
good work done unless they are totally re-
focussed. 

Audit after 6 months and take action

Introduce a work commitment to the goal 
changes
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Your Plan

• Most importantly, plan to do things 
differently than they are at present

• This is your opportunity to make changes 
for your department, your utility, for the 
peoples benefit, and for your country

“Whether you think you can or can’t 
You are usually right”. Henry Ford

“Whether you think you can or can’t 
You are usually right”. Henry Ford
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Thank You

Timw49@yahoo.com.au

Thank You

Timw49@yahoo.com.au


