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ADB issues inaugural water bond

8

METERING

he Asian Development Bank (ADB) and Daiwa
Securities Group have announced that the
bank is planning to issue an inaugural water bond
to finance its water sector work in Asia and
the Pacific.
ADB says it expects the bond to have two
tranches, denominated in Australian dollars
and South African Rand, and that it will be
issued in April.
The bank has pledged to provide assistance in
an amount at least equal to the net proceeds of
the notes to water-related projects in its focus
area. Daiwa Securities Capital Markets, the
Daiwa Securities Group wholesale securities firm,
will arrange the bond issue.
The bonds will be distributed by the Group’s
retail securities firm, Daiwa Securities Company,
to Japanese retail and institutional investors.
ADB noted in its announcement that ‘Asia
urgently needs to develop better water
infrastructure and better policies to manage its
water. Around half a billion people in the region
have no access to a safe water supply. Sanitation
is poor for many in the region and most wastewater is left untreated, polluting the region’s
rivers and lakes. This leaves the region’s poor
vulnerable to disease and loss of income, and
damages overall economic growth.’
ADB president Haruhiko Kuroda said: ‘We
have a water crisis on our hands, but we also
have choices. What we don’t have is too much
time. We need to quickly help our developing
member countries make the right choices and
design the instruments that will make the right
reform programme move quickly, facilitating
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report issued by the Indian government
reveals that over a third of wastewater
treatment facilities in the country are breaching
environmental regulations.
The survey was carried out by the government’s Central Pollution Control Board (CPCB).
It revealed a sanitation crisis, with treatment
capacity for just 11,790MLD of the 38,250MLD
of wastewater created.
Delhi produces 3800MLD of wastewater per
day but can only treat 2330MLD, the report
notes, Kolkata produces over 700MLD and only
has the capacity to treat 172MLD and Jaipur
produces over 450MLD and can only treat
54MLD. In all, just 32% of the wastewater
produced in cities is treated. The report calls this
an ‘ominous position’.
Out of the total wastewater treatment capacity,
69% is in 35 of the largest metropolitan areas.
CPCB noted that there was a ‘large gap
between generation and treatment of wastewater
in India’ and that operations and maintenance
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appropriate water investments. Asia’s water
agenda needs to be urgently modified
and expanded.’
ADB has had a strong focus on the water
sector for many years. The bank outlined its
vision for integrated water management in
its Water for all water policy in 2001, which
recognised the region's need to formulate
and implement integrated, cross-sectoral
approaches to water management and
development. In response to international
calls for increased financing for water, ADB
launched the Water Financing Program to
double investments in the sector between
2006 and 2010.
A successor programme for 2011-2020 is
currently being drafted. The water bond will
support that programme to achieve:
• Higher efficiencies in urban water services
focusing specifically on reducing water losses,
improving access and quality, and reducing
the energy footprint in water
• Improved productivity of irrigated agriculture
by using less water and newer technologies
and by adapting to locally appropriate
irrigation practices
• Improved water quality through better legal
enforcement, widespread wastewater
management (including reuse), and expanded
investment in clean-up projects
• Better adaptation to climate change,
especially for flood protection, and increased
investments in water capture and storage
• Improved water governance through national
water reform and capacity. ●

issues are also impacting on what treatment
capacity exists. Of the plants that have been
built, up to 39% are reported not to meet the
country’s discharge standards.
In coastal areas, wastewater was found to be
the majority pollutant of the oceans around
the country.
CPCB has also carried out a series of studies
on the performance of wastewater treatment
works in different parts of the country to evaluate
their performance. The findings revealed that a
majority of the treatment plants are based on
primary settling followed by activated sludge
process technologies (with anaerobic digesters
for sludge), oxidation ponds or waste stabilisation
pond technologies and UASB (Upflow Anaerobic
Sludge Blanket) followed by polishing pond
technologies. The findings also revealed that
most of the treatment works are not being used
to their full capacity due to various reasons.
The latest report’s recommendations include
urgently increasing wastewater treatment
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capacity and its optimum utilisation, and for municipal
authorities to acknowledge the water body pollution
problem and focus on their obligation to develop
wastewater treatment plants to prevent it.
The report says: ‘This activity needs to be recognised
as one of the most important indicators of overall
development in the country.’ Considering the widening

gap between the amount of treatment and wastewater
generated, the report calls for a ‘very thoughtful’
action plan to bridge the gap as soon as possible.
Large cities with severe pollution problems and
conurbations that are polluting environmentallysensitive and already critically-polluted water bodies
will be prioritised. ●

Canadian Minister announces wastewater consultation
anada’s environment minister Jim Prentice has
announced that a draft of proposed municipal
wastewater systems effluent regulations is available for
public consultation.
Once in force, the regulations will set national
performance standards for discharges from all
Canadian wastewater treatment plants. Every
treatment works will be expected to meet these
standards in due course.
The regulations set out a harmonised framework
for managing discharges from more than 4000
wastewater facilities, many of which currently need
repair and upgrading. They will also provide regulatory
clarity for owners of municipal wastewater facilities
according to Environment Canada, which drafted
the regulations.
Performance standards will increase protection for
human health and the environment on a national basis,
the regulator said. Bilateral agreements between the
federal government and provinces and territories will
ensure ‘one-window’ regulatory delivery of the
overall strategy.
Mr Prentice said: ‘Today we are taking action to
protect our environment for future generations. It is not
acceptable that we continue discharging untreated
waste into our waterways.’
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When finalised, the regulations will form a
key component in the implementation of the
Canada-wide strategy for the management of
municipal wastewater that was endorsed by the
Canadian Council of Ministers of the Environment
in 2009.
Mr Prentice added: ‘With new municipal
wastewater regulations in development, and our
ongoing commitments under the action plan for
clean water, the government of Canada is taking
concrete steps to make sure that Canadians continue
to enjoy water that is clean, safe and plentiful for
generations to come. We are committed to continue
working together with provinces, territories and
municipalities to make this a reality.’
There are two elements to the country’s wastewater
strategy – the federal government’s new regulations,
which are being enacted under the Fisheries Act
and will establish a minimum of secondary-level
(equivalent) treatment, and a second element that
is being implemented by the country’s provinces
and territories.
A municipal wastewater effluent coordinating
committee will monitor implementation of the strategy,
providing guidance and clarification as needed.
(See Analysis, p7). ● LS

US standards for India
he American Water Works Association (AWWA) and
the Indian Water Works Association (IWWA) have
signed a collaboration agreement that licenses IWWA to
distribute 27 AWWA standards in India.
The agreement, the first of its kind for AWWA, will
help to develop safe and efficient water and wastewater
utilities in many developing areas of India, the
association says.
AWWA acting executive director Paula MacIlwaine
said during the ceremony at IWWA’s 42nd Annual
Convention in Jodhpur: ‘AWWA standards are really the
heart of our association. They get to the core of our
most basic mission, which is to protect public health.
And they are created by AWWA’s greatest asset: its
60,000 members. So I am really pleased to be sharing
with you the very heart of our association.’
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The agreement will enable broader cooperation
between the two associations in publishing, products
and services, and conferences. The potential activities
include publishing articles in each other’s peerreviewed journals, partnering on webcasts and other
training opportunities, and collaborating
on conferences.
Ms MacIlwaine said: ‘It’s important that we recognise
this moment as the beginning of a much larger relationship. While our cultures differ in so many ways, we are
tied together by our solemn obligation to provide safe
water for our people.’
IWWA President KML Mathur said: ‘We look forward
to a long and productive relationship with AWWA.
The work we accomplish together will benefit the
people we serve.’ ●

Biwater desal BOOT for BVI
iwater (BVI) has won a build-own-operate-transfer
(BOOT) contract with the government of the
British Virgin Islands for a seawater desalination
plant. The plant will produce 2.3MGD (10.4MLD)
of potable water per day, has a construction value
of $43 million and a subsequent 16 year operation
and maintenance period.
In addition, the contract includes designing and
building two wastewater treatment plants, pumping
stations, extensive pipelines and reservoirs, and
provision and installation of a water distribution leakage
reduction programme and a tariff billing system.
The cost of water in Tortola will be substantially
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reduced by the new contract and full wastewater
treatment for the island will also be provided.
Biwater AEWT has also delivered four reverse
osmosis trains for the Santa Monica water treatment
plant in Los Angeles, California. The new plant will
deliver 35.1MLD of potable water.
The company is also supplying the pre-treatment
system, high pressure pumps, clean in place and
flush systems, as well as complete PLC control and
instrument panels, which were scheduled to be
delivered in March and April. Start-up and
commissioning of the plant is due to take place
in August. ●
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Event to target Chinese market
he third edition of the annual Aquatech China exhibition is to take
place on 2-4 June 2010, concurrently with the World Expo in Shanghai,
and is strongly supported by the Chinese Ministry of Housing and Urban-Rural
Development. Among the displays will be IWA Publishing’s Water21
magazine Chinese language supplement, launched to provide key
decision makers in China with an accessible source of information on
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the latest water sector developments from around the world. The supplement
is produced in close collaboration with Aquatech China. Water21 is the
Preferred Global Media Partner of Aquatech exhibitions, and the Chinese
supplement is prepared in partnership with CHC, the local organizer of
Aquatech China. For more information on the exhibition, visit
www.china.aquatechtrade.com. ●

Support for UK service link to charges
ustomer and change management company Customer Consulting (CCL)
has backed proposals put forward by Ofwat, the economic regulator for
England and Wales, in 2008 to directly correlate standards of customer
services with the amount that companies are allowed to charge.
The proposals would reward companies for good customer service by
raising prices by up to 0.5% and penalise them for bad service by having
their prices reduced by up to 1%. Ofwat is still in discussions with the
industry about how this could be implemented, and it is unclear whether
the scoring would be in absolute or relative terms.
CCL managing director Simon Rustom said: ‘Applying these regulations
to a water company turning over £1 billion ($1.5 billion) could see its
income rise or fall by some £75 million ($112 million) or more over
five years.’
It was thought the new approach would be introduced with the new AMP
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in April 2010, but Ofwat confirms it is still under consultation.
Mr Rustom said: ‘At present, the water and sewerage sectors in England
and Wales consist of 21 monopoly companies. Apart from large business
customers, most customers are unable to choose their supplier.
‘Given this lack of customer choice, Ofwat acts as a substitute for a
competitive market. It seeks to ensure that the monopoly companies
identify their customers’ needs, deliver services designed to meet them and
continually try to improve those services within the price limits it sets.’
CCL has developed a three year project to help water companies improve
levels of customer satisfaction. This process starts with fact finding to clarify
where improvements can be made, the gaps between current and best
practice and how to consolidate all projects that impact the customer
experience into a clear road map showing what, why and how the customer
satisfaction can be improved. ●

Maynilad progress with Manila leak repair
aynilad Water Services in Manila has made a successful start to a
leak repair programme that aims to save up to 40MLD through
leak reductions.
Maynilad told the local stock exchange that it ‘is prepared to spend
around P314 million ($6.8 million) on the said programme, which will
address not only the simple vertical leaks (those involving customer meter
assemblies) but also the leaks found along the company’s primary lines.’
Maynilad began the year with an estimate of around 2000 leaks requiring
repair and an average of over 100 reports of leaks each day in the city’s
West zone, for which it is the concessionnaire.
Maynilad also recently contracted Pressure Pipe Inspection Company to
reduce its water losses using its Sahara system, which allows pressure pipe
inspection without interruption to the supply. Work using this system is due
to start shortly.
The company recently announced that it has resolved 6113 leaks since
the beginning of the year, a 193% increase compared to the same period
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last year when the water company recorded 2089 resolved leak cases.
The dramatic jump is attributable to a 26 January memorandum issued
by The Philippines’ president Gloria Macapagal Arroyo, suspending all
regulations restricting leak repair operations in Metro Manila for 60 days.
The directive was made to avert a water supply shortage in the national
capital region and nearby areas as a result of the El Niño
weather phenomenon.
From over 30 teams of engineers and contractors in January, Maynilad
increased its deployed teams to around 90 the following month to address a
significant increase in leak reports
Maynilad received an average of 110 leak reports a day in 2009, but in
February this year the number of reports increased to 169. Because of its
intensified leak repair programme, Maynilad was able to resolve an average
of 200 leak cases a day that month. Since January, Maynilad has spent P27
million ($0.6 million) on its leak repair operations. Maynilad serves over
seven million customers in Metro Manila and parts of Cavite province. ●

Water sector warning on cyber weaknesses
report from antivirus software company McAfee warns that critical
infrastructures which increasingly depend on the internet are under
relentless attack by cyber criminals, with the water industry identified as
having the weakest defences.
Six hundred IT and security executives from critical infrastructure
enterprises across seven sectors in 14 countries around the world
anonymously answered an extensive series of detailed questions about their
practices, attitudes and policies on security, the impact of regulation, their
relationship with government, specific security measures employed on their
networks, and the kinds of attacks they face.
Critical infrastructure owners and operators reported that their IT
networks are under repeated cyber attack, often by high-level adversaries.
The impact of such attacks is often severe, and their cost is high and
borne widely, the report found. It also says that among sectors, water
and sewage executives reported the lowest rate of adoption of
security measures.
Companies were also worried about organised attacks by foreign
governments. A majority of executives believed that foreign governments
were already involved in network attacks against their country’s critical
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infrastructure. The US and China were seen as the most worrisome
potential cyber aggressors, but attribution challenges in cyberspace give all
attackers ‘plausible deniability’.
Although executives generally reported satisfaction with the resources
they have for security, recession-driven cuts have been widespread and
sometimes deep. And there is concern about how well-prepared critical
infrastructure is to deal with large-scale attacks.
Executives in China reported by far the highest rates of adoption of
security measures including encryption and strong user authentication, and
executives in India reported the highest levels of regulation, closely followed
by China and Germany with the US having the lowest levels.
The survey data gathered for this report paints for the first time a detailed
picture of the way those charged with the defence of critical IT networks are
responding to cyberattacks, attempting to secure their systems and working
with governments.
A team from the Technology and Public Policy Program of the Center for
Strategic and International Studies in Washington, DC analysed the data,
supplemented it with additional research and interviews, and wrote
the report. ●
WATER UTILITY MANAGEMENT INTERNATIONAL • MARCH 2010 • 3
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AWWA provides a security update
he American Water Works Association (AWWA) has published a new book
that collates the plethora of new laws, regulations, policies, procedures
and requirements that have emerged in the wake of the 9/11 terrorist attacks
and the destruction caused by Hurricane Katrina.
‘Security and emergency planning for water and wastewater utilities’
reflects the many changes that water and wastewater utilities have undergone relating to security and emergency preparedness in the aftermath of
these key man-made and natural disasters.
The new book compiles, analyses, simplifies and organises the tens of
thousands of pages documenting these new systems and changes that
have been published in guidance documents, books, websites
and reports.
The book, which has been years in the making, covers a wide range
of topics:
• Types of intentional and natural threats to water and wastewater systems
• Actual incidents in which biotoxins, infectious microbes, industrial
and weaponised chemicals, and radioactive materials were used in the
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contamination of drinking water supplies
• US federal legislation and regulation of utility security and
emergency preparedness
• The Water Sector Specific Plan
• Vulnerability assessment information, software and tools for utilities
• Risk mitigation by physical systems, operational measures, policies
and procedures, and contamination warning systems
• Responses to incidents and threats
• Emergency management
• Contamination analysis
• Emergency response training
• Emergency communications with the public
• Remediation and recovery
• Response to pandemic flu outbreaks
‘Security and emergency planning for water and wastewater utilities’ is
available from AWWA’s online bookstore at www.awwa.org/bookstore.
(See Analysis, p5). ●

EIB lends funds for Ukraine water and sanitation upgrade
he European Investment Bank (EIB) is lending €15.5 million ($21.3
million) to upgrade water supply and wastewater treatment for the city of
Mykolayiv in southern Ukraine. The loan will finance the rehabilitation and
modernisation of water supply and wastewater collection and treatment
facilities in the city, which has over half a million inhabitants.
The EIB funds will help Mykolayiv to meet national and international
standards and improve drinking water and wastewater services.
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As the city is also just 65km from the Black sea, the project will help to
fulfil the country’s commitments under the Convention on the Protection of
the Black Sea against Pollution and also represents an important step
towards realising the environmental dimension of the European Union’s
Black Sea Synergy. The EIB has so far provided four loans in Ukraine,
including the above contract, bringing the total lending in the country to
€465.5 million ($640 million). ●

Association expresses concern about legislation's non-urban focus
he US Association of Metropolitan Water Authorities (AMWA) has issued
a statement noting qualified approval of the ‘Jobs for Main Street Act’ and
its recognition of ‘the job-creating potential of water infrastructure projects’
through its provision of $1 billion for this purpose.
However it adds: ‘Unfortunately AMWA is concerned that the
legislation will distribute these dollars through a mechanism that
limits funding in urban areas.’ AMWA notes that as with the American
Reinvestment and Recovery Act (ARRA), the current bill would direct
states to distribute the funds through states’ State Revolving Fund
(SRF) programmes.
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AMWA warns that ‘since the inception of the Drinking Water SRF, urban
drinking water systems serving more than 100,000 people have only
received 23% of funds distributed through the program. This is despite
these large utilities providing drinking water to 46% of the US population
and representing 35% of the drinking water sector’s total infrastructure
needs, according to EPA’s (US Environmental Protection Agency’s) 2007
Drinking Water Needs Survey.’
Just 16% of ARRA funds have gone to urban water systems, the trade
body adds, noting that Congress should direct states to devote a percentage
of the new funds to drinking water projects in metropolitan communities. ●

Business

Loans and Tenders

US: Board agrees to reinstate sewage overflow programme
New Orleans’ Sewerage and Water Board has agreed to reinstate its
comprehensive programme of CSO improvements, which was stalled for
several years in the aftermath of Hurricane Katrina. The programme aimed
to make extensive improvements that reduce or eliminate sewage overflows into the Mississippi river, lake Pontchartrain and the city’s storm
drainage canal system.

CAMEROON: Funders agree potable water infrastructure loan
The French Development Agency and European Investment Bank
have signed an agreement to lend Fr65 billion ($8.8 billion) to build
infrastructure and improve Cameroon’s potable water systems. The
funds are in addition to other credits such as a Fr31 million ($4.2 million)
credit from the World Bank to establish 50,000 water connections,
rehabilitate and extend existing infrastructure, and Fr11 million ($1.5
million) in financing from China to build a water treatment works at
Ayatto, on the Moungo river, which will increase the potable water
supply for Douala city.

US: Orange County water district chooses Stantec for pipeline project
The Orange County Water District in California has chosen Stantec
Consulting to provide engineering design and construction management
support services for the Burris/Lincoln Basins and Five Coves bypass
pipeline project. Two related projects will support the district’s commitment
to providing a sustainable water supply and efficient overall management
of the Orange County groundwater basin.
US: CH2M Hill announces early completion for Fort Lauderdale infrastructure refurbishment
CH2M Hill has announced that, in partnership with Fort Lauderdale, the
massive $690 million WaterWorks 2011 programme management initiative
to overhaul the city’s water, wastewater, and sewer infrastructure is reaching completion. Originally scheduled for full completion in 2011, in time for
the city’s 100th anniversary, the CH2M Hill programme team is now due to
fully deliver its commitments and to begin the transition out of the contract
a year ahead of schedule.
4 • WATER UTILITY MANAGEMENT INTERNATIONAL • MARCH 2010

ETHIOPIA: Countries sign loan agreement for rural water supply
project design
Ethiopia and Japan have signed a $1.13 million loan agreement to buy
services for detailed design work to implement a rural water supply project
in the Tigray region. Japan’s ambassador Kinichi Komano also underlined
the country’s commitment to extend further support to the Ethiopian
government.
ZIMBABWE: China agrees Harare network improvement loan
The water and wastewater networks of Zimbabwe’s capital, Harare,
will be significantly improved following the agreement of a $150 million
loan from China’s Eximbank. The government-guaranteed loan will help
to improve the city’s erratic water supplies – some parts of the north
and eastern suburban areas have not had piped water for three years.

ANALYSIS

Solutions for water system security
The latest publication from the American Water Works
Association on water utility security has had to strike a
balance between providing adequate detail so as to be of
use and publishing information that may be of value to
those without a legitimate interest. LIS STEDMAN reports.

he AWWA’s new book on security and
emergency planning is founded on its
emergency planning manual M19,
‘Emergency planning for water utilities’,
which has been in publication since the
early 1970s. Although its aim was to
provide utility managers with information
to prepare, protect against and respond to
both natural and man-made disasters, the
emphasis was traditionally on
natural disasters.
The events of 9/11 changed that.
Following the attacks, with an urgent
need to provide additional information on
how to undertake utility management in
the face of malevolent attacks, AWWA
quickly produced a 20-page supplement
called ‘Security analysis and response for
water utilities’.
As the author notes in the preface: ‘At
some point during the afternoon of
September 11, someone suggested that
in light of the day’s events we might want
to consider locking the front door to the
plant and securing the front gate. Prior to
that day, this was never considered
necessary when the daytime staff was
manning the plant.’
In 2002, the first-response
supplement was expanded with
publication of a more comprehensive
document, ‘Water system security: a field
guide’. Since then, much work has been
done to improve the ability of water
operators to deal with malevolent acts
directed at their systems, and various
articles and guidance documents have
been published.
Then a second calamity befell the US
– Hurricane Katrina, which devastated
the city of New Orleans and parts of a
number of coastal states. This meant the
emphasis on man-made disasters that
had arisen had to be widened to include
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preparedness against the whole range of
potential natural disasters and accidents.
The new AWWA book compiles the
developments over the past eight years,
and is intended to provide ‘a practical
reference document for use by both
drinking water and wastewater managers
and operators in dealing with homeland
security and general emergency preparedness issues at their facilities.’

Balancing interests
The book demonstrates that concern
about emergencies of all kinds remains
relatively high, but as the author, Dr
Stanley States, notes, ‘a consideration in
writing a handbook such as this is the
sensitivity of the topic.’ Although
(naturally) no classified information
is revealed in the text, Dr States says
‘there is always the concern that
publication of homeland security
information could provide ideas for
individuals or groups with malevolent
intent. The concern must be delicately
balanced against the need to provide
necessary information to utility personnel
and others who must be aware of the
plausibility of various threats.’
Dr States is well placed to be aware of
the key issues: he has been water quality
manager for the Pittsburgh Water and
Sewer Authority for the past 33 years
and has dealt with water quality and
analysis, treatment and regulatory
issues on a daily basis over this
considerable period of time.
Since 9/11, this role has encompassed
security issues and Dr States has also
served on a number of security committees for government agencies including
the US EPA, the Department of
Homeland Security and the US Army as
well as the AWWA and WEF. He has also

delivered a series of courses on homeland security throughout the US and
overseas, so is probably the ideal author
for this publication.
As a result of the sensitivities, he
acknowledges that he has ‘made a
conscious effort to avoid detailed
discussion of certain vulnerabilities,
scenarios and contaminants that
might provide otherwise difficult-toobtain details to those who don’t have
a legitimate need for the information.’
However, he acknowledges that a
great deal of sensitive information is
already available and easy to find on
the internet and in the open literature
for those with some technical
background.
The book does however provide a
useful background on terrorism, the
types of people who indulge in it and
their goals and reasoning behind target
choices. This whole segment is an
illuminating, if chilling guide to the
various forces and their motivations.
Dr States also scotches the widespread belief that the drinking water
supply is difficult to attack. He runs
through various scenarios of concern,
painstakingly outlining the potential
routes and means of contamination, as
well as a large number of documented
instances of such attacks.
He also raises the disturbing
possibility that wastewater systems could
be targeted, because disruption of such
a basic service could significantly affect
public health and the environment, and
affect industry. Again, he runs through
scenarios and documented instances
of attacks.
The book then runs through the
legislative and regulatory aspects
of water security and emergency
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preparedness, listing the key Acts,
Directives and Commissions, giving a
brief summary of each. It then provides
details of the sector-specific plan and
looks at active, and lists features of,
effective security programmes.
The book also runs through the
programmes, reports and tools
developed by federal organisations
such as the US EPA and the Critical
Infrastructure Protection Board to assist
utilities in their anti-disaster efforts.

Vulnerability assessments
The author also looks at vulnerability
assessments, and provides details of
the various risk and vulnerability
assessment tools available. Risk
mitigation is then addressed, with
the sobering note that ‘realistically,
it is not possible to eliminate risk
completely. The utility must decide
the level of risk that is acceptable and
then determine what it will take to get
to that point.’
With this caution in mind, the report
runs through a wide variety of physical
protection options, followed by ways of
mitigating risk through operational
measures; policies, procedures and
training; and cyber measures (the web
being a recognised potential medium
of attack).
There is also an interesting chapter
discussing contamination warning
systems, and another on response
planning. The book not only provides
useful information but also pointers
towards other literature.
Emergency management of incidents
is also covered, including the various
command centres and how they
interact. The author also looks some of
the analytical techniques that can be
used for field safety screening and rapid
field testing of water.
Another critical area – emergency
communications with the public, is also
discussed, in terms of basic principles
and suggestions for dealing effectively
with the media. Emergency response
training is also examined, before the
author moves on to outline remediation
and recovery actions. The book
concludes with a look at the implications
of pandemic flu and the potential issues
that could arise.
A first glance at the book suggests a
daunting list of potential adversaries and
means of attack that water utilities must
face. But the book also makes clear that
there are innumerable potential means
of countering attacks and natural
emergencies – a message that will
undoubtedly be of interest to a wider
audience than the US. ●
Security and emergency planning for
water and wastewater utilities is available
from AWWA’s online bookstore at
www.awwa.org/bookstore

European deadline approaches
for applying cost recovery
EU countries must ensure by the end of this year that
water pricing gives users incentives to use water
resources efficiently. LIS STEDMAN outlines what lies ahead.
ne of the critical and possibly most
far-reaching elements of the EU Water
Framework Directive is Article 9, which
creates a requirement for recovery of
costs for water services. It notes that:
‘Member States shall take account of the
principle of recovery of the costs of water
services, including environmental and
resource costs, having regard to the
economic analysis conducted according
to Annex III, and in accordance in particular with the polluter pays principle.’
In particular, by the end of 2010
Member States must ensure that water
pricing policies provide adequate
incentives for users to use water
resources efficiently, thereby contributing
to the WFD’s environmental objectives.
Member States must also ensure an
adequate contribution from the various
water uses, disaggregated at least into
industry, household and agriculture, to
the recovery of water service costs, again
based on the polluter pays principle. This
will be demanding for a number of
countries including the UK where
the water industry (and therefore its
customers) have been observed to bear
the brunt of the costs of removing
polluted runoff created by agriculture.
The guidance notes that: ‘Member
States may in so doing have regard to the
social, environmental and economic [i.e.
sustainability] effects of the recovery as
well as the geographic and climate
conditions of the region or regions
affected.’ This requirement acknowledges the extremely local nature of water
system requirements, although paradoxically one of the key changes in this
legislation is that it also recognises the
transboundary nature of water.
Article 9 also calls for Member States
to report, in the river basin management
plans (RBMPs) they have to prepare
under the Directive, on the planned steps
towards implementation, and it clears the
path for necessary works by stating that
‘nothing in this Article shall prevent the
funding of particular preventive or
remedial measures in order to achieve
the objectives of this Directive’.
EU Member States’ pricing policies for
water will be one of the critical components examined in a 2012 review of
RBMPs, explains Mr Gammeltoft, head
of the Water Unit at the European
Commission’s Directorate General (DG)
Environment: ‘Water pricing is a key
element in the management of water.
Proper water pricing will put a brake on

O
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too great an appetite for polluting waters
or consuming waters. That is the idea –
water is a shared resource and you
cannot freely serve yourself from it.
If you have surface water passing by
your land, or underneath as groundwater,
you cannot just take what you want or
pollute it because it has implications for
people downstream.
‘River Basin Management Plans
require... water pricing policies. These
require a full account of water resource
costs – you pay a premium for polluting
and where water is scarce, you pay a
premium for use.’
Environment Commissioner Janez
Potocnik referred to the economic
equation in his opening speech to the
European Parliament, in which he said:
‘To green the mainstream economy
I am going to fight hard to turn
environmental protection into
environmental valorisation. We need to
find ways to value our environment in our
decision making. Even if we cannot
reduce the environment to economic
figures, we can find ways to go beyond
our obsession with GDP, we can find
ways to internalise externalities. Here I
will use my experience as research
Commissioner and as an economist. I will
push for economic incentives that
promote innovation and creativity. The
more we are aware of the real and
inherent value of our environment, the
more effectively we will be able to design
policies to combine our economic, social
and environmental goals.’
Mr Gammeltoft observes: ‘Cost is more
than just the cost of pumping and piping,
it is the resource, and pollution costs. You
are putting a price on a resource that you
remove by polluting it and a price
premium where water is scarce. It is
also therefore a mechanism to adjust
demand relative to the amount of water
available for the purposes for which
you want to abstract it. It is a
distribution mechanism.’
It is difficult to determine at this point
in time how far Member States are in this
Article 9 costing process, especially as
the current focus is on the deadline for
publishing RBMPs. Undoubtedly for
some states cost recovery will be a
challenging issue – in Ireland, for
instance, the state is only just moving
towards billing for water and metering,
and in Northern Ireland separate
billing for water is still a highly
contentious issue. ●

ANALYSIS

Public consultation announced as Canada’s
new federal wastewater regulations move forward
As part of Canada’s wastewater management strategy, a
public consultation on the federal regulations has been
reached and now municipalities are awaiting final
publication of national performance standards for
discharges from all Canadian wastewater treatment
plants. LIS STEDMAN discusses the long process behind the
strategy’s development.

here is a considerable background to
Canada’s new draft federal wastewater regulations and their regional
counterpart, which together form key
elements of the country’s wastewater
strategy. In 2003, the federal, provincial,
and territorial governments in Canada,
under Canadian Council of Ministers of
the Environment, agreed to work collaboratively to develop a Canada-wide
strategy for the management of municipal
wastewater effluent. Since then the
legislative process has progressed slowly
to the point of a public consultation on the
proposed federal regulations.
The Canadian Water and Wastewater
Association’s (CWWA) executive director
T Duncan Ellison says of the regulations:
‘The development of the effluent management strategy was set for three years
and stretched to five years, and reached
eight years before the political level
signed the documents that would put
it into place for the provinces and
territories to come to an agreement.’
The provincial/territorial regulations
beat the federal ones into action by a
year. But Mr Ellison explains that for
various reasons only ten out of the 13
provinces and territories signed up to the
strategy in 2009 ‘two for practical and
one for political reasons’. Quebec, he
notes, ‘doesn’t acknowledge that the
federal government has any authority in
this area’. The northern territory of
Nunavut did not sign because of the lack
of knowledge about what to do with
effluent in Arctic conditions, and
Newfoundland likewise did not sign
because of real difficulties in applying the
strategy to the very small communities
that are scattered around the
Newfoundland and Labrador coastlines,
he says. The big cities, Mr Ellison
explains, will work with the strategy.
He adds: ‘Better late than never is
pretty much the agreement.’ The other
element of the legislation, the new

T

federal regulations, applies to all
territories and provinces with the above
exceptions. These regulations were
created by Environment Canada
and promulgated under the Fisheries
Act, which applies to all discharges
into fish habitats.
Mr Ellison notes: ‘It was announced
several times that these were imminent –
first in June 2009, by the minister, then
they were re-announced last month, but
they have not yet been published in the
Council Gazette which is the formal
publication process.’ He adds: ‘It is a
peculiar situation. We are still waiting for
the formal announcement in the Council
Gazette – only then is there a formal
opportunity to submit written comments.’
In the meantime, CWWA members
have been asked to review the document
and the CWWA has been assembling
comments in readiness for the Council
Gazette publication. Mr Ellison expects
that further comment will be made on
formal publication ‘because some of our
earlier comments have not been
responded to positively. There are still
provisions that municipalities think are
either inappropriate or wrong.’
The other element of the strategy is the
provincial/territorial document, which ten
out of the 13 jurisdictions signed to last
February. This document gave the
regions a year to make plans to
implement their side of the agreement
and triggered a five-year period in
which municipalities will respond and
report on an environmental assessment
of their discharges. This exercise will
reveal whether the provinces and
territories will have any difficulties in
meeting the requirements.
Mr Ellison explains: ‘In five years from
now there will be commencement of the
implementation or some consideration to
making adjustments. We believe many of
the large cities will have no difficulty in
meeting the requirements but it is known

that some municipalities will have
difficulties. It comes down to specific
impacts on specific receiving waters.’
As he explains, small municipalities
discharging into large receiving waters
might not have problems, but large
municipalities discharging into small
receiving waters might. ‘That is what
the assessment period is slated to cover,’
he notes.
‘Many municipalities are moving to
modifications of their wastewater
treatment plants either in anticipation of
having to do so in a number of years or
because they were doing it anyway,’ Mr
Ellison adds. Some municipalities are
reconsidering replacing the traditional
chlorine disinfection of effluents with UV
treatment. ‘These investment decisions
are tied up in a number of issues,’ he
notes. ‘To change treatment technologies requires approval at provincial level
which involves an application and
approval process and in some cases
finding finance. There is also a requirement for environmental impact assessments, which can be a complex and
arduous process.’
Some of the improvements are being
funded from the infrastructure stimulus
package announced 16 months ago, but
for municipalities to leverage this they
had to be already planning developments as there was a two year limit on
the programme – that is, all works had to
be able to be completed within this time.
‘If they were starting from scratch they
would probably not be able to get
funding, approval and completion within
two years,’ Mr Ellison adds.
He also highlights a mood in government for deficit reduction, given the
financial meltdown deficits that most are
running. ‘Maybe they will not be extending their infrastructure funding programmes. We are really in a Catch 22
situation – we won’t know until the
federal budget is announced.’ ●
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The need for asset condition assessment:
a chief financial officer’s perspective
A large proportion of underground water assets in the US
are reaching the end of their lifespan, requiring significant
investment to protect future services. GREGORY BAIRD
discusses the need for the adoption of condition
assessment and long-term replacement planning in
order to achieve the most cost-effective management of
the network.

he growing trend of underground water asset failure will
rapidly increase in the next two
decades based on the aging
conditions of these systems.
Government officials and finance
officers are predominantly
unaware of this emerging issue.
In the United States alone the
projected estimate is $1 trillion
to replace the aging water and
wastewater infrastructure.This
figure is calculated on replacing
entire systems based on an
estimated useful life rather than
the actual condition of the asset.
Traditionally, utilities have been
able to make budget adjustments
to accommodate the unexpected
costs of intermittent system
repair. However, due to the volatile
money markets, weakened national

T

economies and affordability of
water services, finance managers
will discover that there is insufficient capital to cover this unprecedented financial dilemma with the

decisions to replace critical assets
prior to failure which can reduce
overall replacement costs.

Finance managers have not had the
necessary information to forecast and
budget for large scale replacement costs
for underground assets.
typical approach to fixing these
systems.An immediate ramp-up
of effort is required to address the
future sustainability of our underground infrastructure and, as this
article highlights, new technology
has been developed that provides
the financial tool that managers
need to make strategic investment
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The main US
population centres
in the 1940s. The
main hot spots for
pipeline failure will
be in the industrialized population
growth centres
since World War II.

The aging water infrastructure
tidal wave
The United States, like many other
areas of the world, installed pipes in
three main time periods due to
population growth in the 1800s, 1900
to 1945, and post 1945. Based on a
number of reasons, from age to
inadequate design and poor
installation, these three eras of
pipe will simultaneously start to
fail over the next couple of decades.
The main hot spots will be in the
industrialized population growth
centres sinceWorldWar II.
The replacement costs have been
updated several times so far, each year
increasing in magnitude. Under the
1996 amendments to the Safe
DrinkingWater Act, the
Environmental Protection Agency
(EPA) is required to conduct a national
infrastructure needs assessment every
four years.The most recent estimate
(2007) from the EPA states a $334.8
billion investment is required to
update just the US drinking water
systems over the next 20 years. In
2001, theWater Infrastructure
Network (WIN) – a consortium of
industry, municipal and non-profit
associations – estimated up to $1
trillion over a 20 year period was
needed for water and wastewater
systems, when both capital
investments needs and the cost of
financing were considered.
In the last ten years, the required
investments have not been made.
Finance managers have not had the
necessary information to forecast and
budget for large scale replacement

FINANCIAL PLANNING

Systematic pipe failures and water
main breaks have started to appear in
news stories in all of the major US
cities. Pipe failures have caused
flooding, loss of power and
communications, and structural
damage.The current condition of
water systems is both an infrastructure
replacement issue and a true public
health issue which still lacks widespread education, cooperative planning
and partnership financing.

costs for underground assets.As a
result, the replacement costs have not
been factored into future capital plans
or calculated as part of future rate
increases. In fact, credit agency
financial reviews for municipal utilities
have not required an analysis of
replacing aging infrastructure and its
impact on rate affordability.
In 2009, the American Society of
Civil Engineers (ASCE) gave
America’s drinking water
infrastructure a D- (just above failing).

Pipeline inspection
work. Utility
budgets should
make provision for
annual condition
assessment work.
Pictures courtesy
PPIC – The
Pressure Pipe
Inspection
Company.

An unprecedented financial dilemma
In July 2009, the funding issue was
raised by the US Congress, which
started discussions on a national water
tax to raise $10 billion annually to help
fund water infrastructure, due to
concerns about the affordability of
water bills to customers.At the hearings of the HouseTransportation and
Infrastructure Subcommittee onWater
Resources and Environment, the
National Association ofWater
Companies (NAWC) and the
American Beverage Association
opposed the tax, while engineering
firms and local politicians supported
the tax.AmericanWaterWorks
Association (AWWA) explained that
this is the dawn of the replacement era
and the most efficient and sustainable
way to pay for water service and
infrastructure projects is through
customer rates that reflect the full cost
of service at the local level.AWWA
also recommended the creation of a
Water Infrastructure Bank financing
model as the right balance between
local responsibility and federal assistance. Other written testimony was
submitted stating the need for federal
and state lending requirements which
addressed local accountability if federal
assistance through low interest rate
loans were accepted by elected officials
in order to avoid a bail out scenario or
repeating the replacement cost deficit
in the future.
The irony is that the professions that
can help work towards a collaborative
solution are all in different camps and
do not naturally interface with each
other. Engineers like to build big and
spend big versus finance professionals
who like to save, conserve and have
low risks. Local governmental entities
own 85% of all US utilities. Many
elected officials offer a campaign
slogan with a promise of low water
rates and no new taxes, while finance
officers may require annual rate
increases for the adequate maintenance
of the utility. In short, the aging water
infrastructure dynamics and players are
at odds.
The burden of the replacement costs
ultimately will fall onto the current
water rate payers. Utility finance
managers understand the competing

points of dissension and at the same
time can see it is ‘all about rates’ and
the concern over the affordability of
water services. In general, the EPA and
many individual states accept 2% of the
medium household income (MHI) as
the upper limits of affordability of both
water and wastewater annual bills.
While finance managers dislike the
need for higher rates, collectively they
dislike even more: sink holes and the
loss of water services; contamination
and public health issues; unplanned
rate shock; and moratoriums on
growth and development.These
system and planning failure items will
always cause significant political and
economic repercussions.What finance
professionals seek is a predictable, long
term plan with supporting data that
will actually help reduce the amount of
future rate increases and risks.
Finance managers have lacked the
data on the condition of the underground assets (which are the most
expensive) to help make the capital
investment decisions required.
Typically, public works or utility
engineers and their consultants
approach the finance manager and say
they have reviewed 20% of a pipeline
and state it all needs to be replaced.The
finance manager is able to check the
accounting of the asset and discover
that it has been fully depreciated and is
at the end of its useful life. Based on
this common scenario the entire
pipeline would require funding
for replacement.
However, if an asset is replaced that
still has some useful life, money has
been wasted. If an asset is replaced
too late and it is run to failure, then
essentially the emergency replacement
cost may actually be double.The
true need is to find the sweet spot
where the capital investment actually
reduces the risk and limited capital is
allocated efficiently.
Condition assessment technology
The majority of the replacement costs
for the entire water aging infrastructure system are transmission and
distribution assets. In order to reduce
costs, the focus must first be on pipes
with a diameter of 300 millimetres or
larger, which are pressurized, subject to
contamination and in continual
services. Condition assessment
technology has been developed to
provide the critical data on the true
condition of the pipes. Currently, this
technology is deployed when a crisis
occurs, but the new trend is to produce
the condition assessment data prior to
failure and use the data as a financial
tool for proactive decision makers.
The use of leak-detection devices
such as the Sahara tethered acoustic
system is well documented in England,
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Europe, North and South America,
Middle East and Australia.The system
provides utilities with real time data
on the location and approximate size
of leaks which can be directly input
to asset management software.
This technology works on all types
of pipe material.
Remote FieldTransformer
Coupling (RFTC) technology detects
and quantifies the number of breaks in
the prestressing wire that reinforces
concrete cylinder pipes (PCCP).
RFTC provides pipeline owners with
information on the location and
number of wire breaks within
individual lengths of pipe, identifying
structurally weak areas.A new freeswimming RFTC tool simplifies the
inspection process as it eliminates the
need for dewatering and is capable of
inspecting long distances – over 40
kilometres.These technologies can
help accurately value the pipeline
and also prioritize repair and
replacement programmes.
The Pressure Pipe Inspection
Company (PPIC), based in Canada,
now has over a decade of experience
and data with these advanced condition assessment technologies. Historic
PPIC inspection data has shown an
interesting trend: only 4% of PCCP
pipes had significant distress levels,
which means that 96% were still in
working condition. Furthermore,
their leak detection technology has
identified an average of two leaks
per kilometre on large diameter
mains, which means that there is a
significant opportunity to save
money and resources.
Condition assessment: the new
budget line item
Condition assessment provides the
information needed to replace only
those pipes that need to be replaced. In
fact, condition assessment is the
strategic keystone, bridging the gap of
investment and risk. Historically,
utilities have had a sum of money
budgeted on an annual basis for
normal repairs and rehab.This current
funding level is inadequate for the
aging water infrastructure issue as a
whole, but a portion of this funding
should be diverted to a new capital
planning line item called condition
assessment. Engineers and finance
managers need to understand the
condition and risks of failure for all
large pipes older than 40 years to
develop an accurate long-term capital
plan, starting with the oldest and most
critical parts of the water system.
Engineering firms need to realize that
condition assessment analysis creates
the low cost, early win for both elected
officials and finance professionals by
spending money that is targeted to

reduce risk and future costs.
Condition assessment is something
that can be planned and implemented
today and should be the ‘headgate’
that leads to a more formal asset
management programme.
A new line item in the annual
budget for condition assessment can
help ensure a yearly, regimented
approach to underground asset
management as part of the overall costs
associated with repairs, maintenance,

Condition assessment is something that can be
planned and implemented today and should be
the ‘headgate’ that leads to a more formal asset
management programme.
and replacement. By budgeting each
year for an ongoing condition assessment programme, priority repair work
can be planned ahead of any pressing
need caused by failure of a pipeline.
This shifts the focus to controlling risks
versus crisis management. It is much
more cost effective to repair the pipes
with the highest risk of failure on a
schedule rather than reacting to an
emergency situation.The implementation of condition assessment results
will also improve operational costs by
reducing water loss, which includes
energy and treatment costs and
improving long-term fiscal management of these assets. Controlling water
loss aids in the ability to influence
conservation and therefore reducing
overall future water supply needs.The
condition of the assets is interconnected with successful water supply and
demand management practices.
A condition assessment programme
can pay for itself in a number of
ways including:
• Deferral of capital investment. By
prioritizing replacement decisions,
municipalities can avoid replacing
pipelines that do not need to be
replaced and rehabilitate lines for the
fraction of the cost of replacement.
• Avoiding catastrophic failure.
This causes a reduction in risk
management and insurance costs.
• Reduction in lost revenues due to
water loss. Less lost water reduces
the need to purchase additional
water rights.
• Reduction in bonds and debt.This
can both improve and protect credit
ratings and also lower rates increases.
Finance managers should also apply
condition assessment to other areas of
financial concern in order to mitigate
risks.These areas include:
• Requiring condition assessment is
performed before acquiring or
replacing assets.
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• Including condition assessment as
part of privatization leases and
contracts before and after the
contract duration with
compensation clauses to protect
the maintenance and condition
of the assets.
• Using condition assessment
technology to verify that new
pipelines are sealed and at 0% leaks
before accepting it from developers.
• Adding leak monitoring equipment
to new critical pipelines.
• Using the condition assessment data
on new pipelines to negotiate better
warranty and insurance terms.
• Using before and after testing results
as legal evidence of underground
pipe injury by a third party.
• Using condition assessment to
adjust accounting methods and
depreciation, exploring new rate
regulations and changes in the rate
of return.
As an industry, we have the
accountability and stewardship to
address the issue of aging infrastructure
sustainability.We simply cannot afford
to replace our entire aging pipeline
infrastructure based solely on an ‘end
of lifespan’ decision.The actual, realtime condition of a pipeline should be
the major consideration. If the price
tag is really a trillion dollar issue over
20 years, then is very critical to replace
only what needs to be replaced before
failure.The overall dollar amount may
not change, but condition assessment
affords us the ability to stretch a 20
year deadline into 30 or 40 years
buying valuable time to adjust rates,
arrange financings, and change perceptions in a collaborative manner. ●
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IWA CONFERENCE

Delivering a well-run water utility: a management balancing act
Achieving a well-run water utility is a task that demands
managers bring together progress on tackling a wide
range of issues. Experiences with many of these are due
to be shared at the forthcoming IWA Water Utility
Conference in Barcelona. VASILE CIOMOS outlines some
of themes.
ome of the very real and
challenging topics that are
relevant to anyone involved in
managing or setting the strategic
direction of water and wastewater
service providers will be discussed
at the forthcoming IWA Water
Utility Conference.These include,
for example, water quality risks,
tariffs / funding, non-revenue
water, which are among the
themes due to be covered in
‘Stream C’ at the event in sessions
chaired by Dominique Gatel,
Renato Parena and Bambos
Charalambous.
Drinking water quality is best
ensured through a dual approach: using
water quality evaluation against
numerical standards, as has been done
for several decades, complemented by
water safety plans, as recommended by
WHO in the 2004 edition of its
drinking water guidelines.This second
approach is seen as the necessary
answer to a number of shortcomings in
the first, highlighted during the past
two decades: the time-lag between
sampling and the availability of results;
the possible mismatch between parametric values and actual risks; and, last
but not least, insufficient knowledge of
the system by the operators themselves.
Any system must therefore be
subject to an analysis of the risks to
the quality of the water distributed
alongside use of a risk management
plan formalizing or referencing the
measures taken. In addition, regular
third party audits enable a sound
assessment of the plan accuracy
and effectiveness.
Water safety planning is therefore
a natural extension of the quality
management systems initiated during
the 1990s. However, the legislative and
normative environment is a lot more
elaborate than before. In addition, the
likely introduction of risk management
in the revised EU DrinkingWater
Directive also triggers questions
regarding synergies, and also raises
the prospect of possible superposition
of different layers of legislation
and responsibilities, such as the
responsibility for catchment
protection, as well as questions

S

about reporting obligations.
Against this backdrop, the session on
regulating and managing water quality
risks will aim to identify the bottlenecks in risk management planning
and help selection of appropriate
strategies to plan water safety measures
in the most efficient way.
Tariff structures and future funding
Worldwide, regulatory regimes and
strategies on pricing policies are closely
connected and thus directly impact on
the stability of water utility revenue
streams – the pivotal prerequisite for
financing water services development
both in the short and in the long run.
The gradual increase of user fees to
cost recovery levels is essential for
financial sustainability, but the increases

The IWA Water Utility Conference will be
held in Barcelona, 10-12 May 2010. See
www.fundacioagbar.org/waterutility.
should be at a realistic pace and with
explicit measures to deal with social
issues.The challenge is finding a way to
subsidize services while tariffs are raised
to cost recovery levels, but without
undermining the water provider’s
incentives to make service provision,
billing and collection more efficient.
A transparent and stable regulatory
framework characterized by a clear and
efficient risk allocation has proven to
be the key to reducing financing costs
and hence the impact on water tariffs.
It strongly influences the practicable
options to select from when choosing
alternative financing instruments,
especially regarding operations with
sovereign risk elements and corporate
finance and project finance operations,
in relation to both specific ring-fenced
assets and to concessions.
Other interesting aspects are the
need to provide long-term financing
of water infrastructure and to provide
sustainable services, particularly
where regionalization processes
may introduce new financial issues
to tackle and force water operators to
cover operating costs and investments
in larger service areas, as currently seen
in the east European countries.

The Barcelona session on tariffs and
financing, which will benefit from the
support of the IWA Statistics and
Economics Specialist Group, aims at
providing a global and overarching
view to help both water professionals
and other decision makers who want
to deepen their understanding and
explore ways to access financing
instruments that can help mitigate the
impact on water tariffs.
Non-revenue water
Losses from water distribution systems
must be of concern to every water
utility, especially in areas of our planet
where water is found in very limited
quantities. It is therefore imperative
that water utilities apply efficient and
effective methodologies in accounting
for all water produced, transferred,
stored and distributed as well as
minimising water losses from their
transmission and distribution systems.
The IWAWater LossTask Force has
in recent years been promoting a
standard water balance coupled with
universally applicable water loss
performance indicators, as well as
developing a comprehensive set of
analytical tools, methodologies and
guidance notes for water loss management with the aim of raising awareness
and assisting utilities worldwide to
improve the operational performance
of their water supply systems.
The non-revenue water session will
therefore provide an opportunity to
participants to learn from world
experts in water loss management
about the latest techniques,
methodologies, practices and
equipment which constitute
best practice in the field of water
loss control coupled with successful
case studies.Also, an account will be
given on the current non-revenue
water situation in the Danube region
and discuss how to further improve
the situation.
In conclusion,‘Stream C’ aims
to ensure the dissemination and
exchange of experience among
specialists from western and eastern
Europe on highly topical issues in a
broad professional framework provided
by IWA. It will therefore be of
particular interest to CEOs, CFOs,
general managers, business unit
managers, departmental heads, senior
advisors, and strategic planners. ●
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Performance indicators underpin
Czech regulation of operating contracts
Performance indicators have been introduced in the
Czech Republic as a requirement for all water sector
operational contracts seeking funding under a major
˘
programme that channels grants from EU funds. KATERINA
˘
KOHUSOVÁ
AND MARTIN SALAJ look at how the performance
indicators have been brought in so that not just the
utilities themselves, but also customers, municipalities
and the general public can monitor performance.

not only for operators of the infrastructure, but also for customers,
municipalities and the general public.
The approach set out in the
Practical Manual was also designed to
enable those asset owners who do not
have professional knowledge of water
and sewerage systems to monitor their
operator’s performance on the basis of
clear performance indicators, without
placing excessive financial demands on
the operator or the owner.

s part of the process of
approval of grants from
European Union (EU) funds for
water supply and wastewater
infrastructure, projects have been
subject to checking by the
European Commission (EC) (the
first projects date from as early as
2004). During this reviewing,
the EU came to the conclusion
that the existing operating
contracts governing the lease
and subsequent operation of the
water management infrastructure
generally do not contain specific
performance requirements as part
of the operator’s contracted
duties.The Ministry of
Environment of the Czech
Republic reacted to this criticism
from the EC during preparation
and implementation of
Operational Programme
Environment (OPE) with a document entitled:‘A practical manual
of contractual performance
indicators in the water supply and
sewer systems sector in the Czech
Republic’ (the Practical Manual).
This document sets a compulsory
minimum standard for the
provision of water-related
services expressed in the form of
performance indicators.
OPE is the second largest Czech
operational programme providing
grants from EU funds (the Cohesion
Fund and the European Fund for
Regional Development) for projects in
water management (water supply and
wastewater collection and treatment
infrastructure).
The water management sector in the

Performance indicators and
their selection
Performance indicators (PIs) form the
basis for the monitoring of service
quality.They should be: clear and
specific; easy to measure without
excessive additional expense; directly
connected to the monitored objective,
and proportionate to the relevant
infrastructure.
The PIs and their reference values
(service standards) set out in the
current version of the Practical Manual
are mainly based upon established
professional practice, as laid down
in detail in national and European
˘
standards (including CSN
ISO 24510,
24511 and 24512), professional
publications of the Czech industry
association (SOVAK CR), international literature (Alegre et al., 2006;
Matos et al., 2003), as well as
legislative requirements.
The PI system in the Practical
Manual divides the PIs into two
categories, the so-called ‘basic’ (15)
indicators and ‘supplementary’ (ten)
indicators.The basic PIs are suitable
for most operating contracts, including
the smallest ones, and constitute a
compulsory requirement for operating
contracts under the OPE rules.
Supplementary indicators may
extend the set of PIs, especially for
larger contracts.
The selection of PIs for the Practical
Manual focused on three areas that
the operator can influence and be
responsible for.The first area covers
the quality of basic services (drinking
water supply, wastewater collection)
(SeeTable 1).
The PIs related to the quality of
drinking water supplied and potential
pollution from treated wastewater
correspond to the monitoring required
by Czech national legislation.They are
therefore subject to potential sanctions

A

Czech Republic is dominated by the
so-called ‘separate operational model’
based on an operating contract
concluded with an operator, where the
infrastructure is owned by the public
sector (towns and municipalities) and
the operator is usually a company with
a private sector involvement.Water and
wastewater tariffs are collected by the
operator, who makes a payment to the
infrastructure owner in the form of
rent. Grant funding from OPE is
conditional upon ex ante approval of
the existing or future operating
contract (the latter in the case where a
new contract is let).These contracts
must comply with international best
practice in the field of PPP (Public
Private Partnerships).The objective of
these requirements is to ensure better
service quality and better value for
money for the public sector. Besides
determining the tariff-setting formula
and requiring a sufficiently high lease
payment to be paid by the operator to
the owner, an important part of the
contracts concerns the quality of
services provided and the monitoring
of their quality. In the Czech Republic,
basic service standards are set by
legislation and the Practical Manual is
the first attempt at setting more
sophisticated performance standards.
The preparation of the Practical
Manual involved consultation with the
professional public in the Czech
Republic as well as with the EC.The
principal requirement raised by the EC
was that the newly drafted document
should be substantially shorter than the
previous material, which was too
technical and contained tens of
indicators, so as to be comprehensible
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under public law.The indicator
monitoring unplanned drinking water
supply interruptions is related to the
period of time for which the drinking
water supply is interrupted.The
contractual penalty depends on the
actual impact of each such drinking
water supply interruption caused by an
unplanned breakdown, as expressed by
the total time of interruption over all
affected service connections.The time
needed for the restoration of sewerage
service is monitored in a similar
manner; the number of affected
individual sewerage connections is
monitored along with the period of
the service interruption.To monitor
the unplanned interruption of supplies
to large customers, the owner must
define what is meant by ‘large
customers’. For each large customer a
maximum period of interruption is set
as a reference value.The indicator
tracking specific unaccounted-for
water monitors the objective of
reducing drinking water losses in the
network.The Practical Manual
emphasises the implementation of the
asset renewal plan by the infrastructure
owner, without which the operator’s
ability to ensure long-term reduction
of water losses in the network is
compromised.The indicator
concerning pump failures in the
sewerage network monitors any
failures in provision of continuous
wastewater collection due to the
malfunctioning of pumping stations.
The second area where minimum
standards are required is basic
preventive maintenance (seeTable 2).
Any failure by the operator in this area
results in a long-term increase in
operating expenditure related to
the repair of breakdowns in
the infrastructure.
These indicators are based on setting
a certain standard to be met on a yearly
basis as part of the preventive maintenance programme, against which
actual performance is evaluated.The
standard, i.e. the reference value, is set
either by a specific minimum value in
the Practical Manual or by agreement
between the owner and the operator as
part of maintenance, cleaning and
inspection plans etc.The PI ‘Flooding
of properties by sewage’ monitors the
number of flooded properties
(expressed as service connections)
as a proportion of the total number
of service connections in the
sewerage system compared to
the service standard.
The last area is customer service
quality.The indicators in this area
are inTable 3.
The PI on resolution of customer
complaints monitors those complaints
whose resolution takes longer than the
service standard (30 days).At the same

Table 1: Indicators
for quality of
services

Basic indicators
• Quality of drinking water supplied
• Potential pollution from treated
•
•
•
•

Table 2:
Indicators for
preventive
maintenance

large customers
wastewater
• Planned interruptions of the supply of
Unplanned interruptions to drinking
drinking water
water supply
Period needed for restoration of
sewerage service
Trends in drinking water losses
Failures related to wastewater collection due
to pump breakdowns

Basic indicators
• Maintenance of storage reservoirs and
water tanks
• Preventive inspections of leakage from
the water supply system
• Inspections and cleaning of the
sewerage system
• Preventive maintenance of important
equipment

Table 3: Indicators
for customer
service quality

Supplementary indicators
• Unplanned interruptions of supply to

Supplementary indicators
• Inspections of fire hydrants
• Flooding of properties by sewage
• Inspections of parts of the sewerage
system (combined system overflows
and backflow flaps on the overflow
outlets)
• Calibration of control equipment for
wastewater treatment plant

Basic indicators

Supplementary indicators

• Resolution of customer complaints
• Unjustifiably rejected customer

• Duty to provide prior warning for

complaints
• Opinions or statements on service
connections (applications to connect)
• Opinions or statements on
documentation of infrastructure assets
(other applications)

• Time taken to install a new

time it monitors by how many days this
value was exceeded.To prevent the
unjustifiable rejection of complaints
by the operator, an indicator
concerning unjustifiably rejected
customer complaints is introduced.
Whether the rejection of the
complaint by the operator was
justifiable or not is decided by the
owner. If the two parties disagree, the
situation is handled according to the
rules governing dispute settlement,
which should be a standard part of
every operating contract.Three other
PIs monitor whether customers are
informed in time about a planned
restriction or interruption of drinking
water supply (the specific time-limits
are set by law), and whether they
receive timely (within 30 days)
opinions or statements on service
connections or on documentation of
infrastructure assets (typically as part of
applications for construction permits).
The remaining PIs deal with the speed
of provision of a service requested by
the customer from the operator
(installation of a new water meter,
cleaning of septic tanks and cesspits).
All the PIs are defined in the

planned interruptions in water supply
water meter (from receipt of order)

• Time taken to clean septic tanks and
cesspits (from receipt of order)

Practical Manual in contractual as
well as informative forms.The
contractual forms are used to
determine contractual penalties.The
informative presentation of the PI is
useful for monitoring the operator’s
general performance and is useful
in setting the reference values (the
performance standard), as it most
frequently defines the average duration
of a particular situation or a ratio
between the operator’s performance
(e.g. the length of sewer system
inspected) to the overall condition
(e.g. the total length of sewerage).
Performance indicators and
contractual penalties
The Practical Manual contains a verbal
definition of each PI, which is also
expressed by a formula. It also includes
definitions of the individual parameters
and the so-called ‘reference’ value
(performance or service standard) to
be met in the case of a contractual
indicator. For each failure to meet the
performance standard, the associated
contractual penalty is defined in terms
of points, which serve as the basis for
calculating the contractual penalty.The
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whole approach is demonstrated using
a practical example. If needed, a note
provides additional information to
assist in the correct interpretation of
the relevant indicator.
The weights of the contractual
penalty points differ between specific
indicators according to the seriousness
of the relevant indicator and its impact
on customers.To reach the final value
of the contractual penalty to be paid by
the operator, the total number of
contractual penalty points is multiplied
by the monetary value of one
contractual penalty point. For newly
tendered operating contracts it is
recommended that the financial value
of the contractual penalty point should
be an evaluation criterion for the
selection of a new operator.
Contractual penalties should
incentivise the operator but not
bankrupt him.The risk of excessive
penalties is greatest at the beginning of
the implementation of the system set
out in the Practical Manual, when the
data available for setting the relevant
performance standards is limited.As a
temporary measure it may be necessary
to introduce a financial cap on the
maximum contractual penalties to be
paid in a given year.
Operational risks should be borne by
the operator even in those areas where
meeting the relevant standard also
depends on a third party (other than
the operator and the owner).This
approach is based on the principle of
PPP projects that ‘any particular risk
should be borne by the party best able
to manage it’.With respect to the
operation of water infrastructure under
the separate operational model, this
party is the operator.The only
exception from this rule are force
majeure events (e.g. war, meteorite
impact) and so-called ‘liberating events’
(e.g. power blackout, flood), when the
operator may be relieved from payment

of contractual penalties.
When the first version of the
Practical Manual was issued, there was
essentially no practical experience of
operational performance and the
approach to setting the performance
standards and associated penalties was
therefore cautious. For this reason it is
recommended that operating contracts
should include a mechanism to adjust
the performance standards based on
practical experience.These adjustments
(e.g. of the reference values or the
contractual penalty points paid upon
their exceedance) may be increased or
decreased in the existing operating
contracts. However, it is essential (in
order to ensure compliance with public
procurement rules) that these changes
be envisaged in the amendment to the
relevant operating contract and be
based upon an independent evaluation
(benchmarking) performed by a third
party, for example on the basis of
an update to the Practical Manual
amending these values. For new
operating contracts, performance
standards may not be adjusted
downwards because of public
procurement rules (there must be
no deterioration in the standing
of the public authority).The
performance standards may become
more stringent in both types of operating contract (new and existing) at any
time, should both contractual parties
agree on the new value.
Monitoring
PIs can only be of value if supported by
a proper monitoring system.This
system includes a number of sources of
information for the owner in relation
to the operator’s performance.The
Practical Manual presents, for the
purposes of monitoring, a so-called
‘3+1 system’, consisting of: continuous
performance monitoring; provision of
information in exceptional situations;
Drinking water
treatment plant
(Lednice, Czech
Republic)

inspections by the owner; and record
keeping on behalf of the owner.
Continuous monitoring takes
the form of self-monitoring of
performance by the operator so as to
provide the necessary information to
the owner, which is facilitated by
regular monitoring reports.These
monitoring reports are usually
provided on a quarterly and on an
annual basis.They contain descriptive,
technical and economic data (the
recommended content of these reports
is presented in one of the appendices
to the Practical Manual).An important
part of these monitoring reports
consists of PI data, in particular their
annual evaluation and the related
quantification of contractual penalties.
The operator is obliged to provide
information in exceptional situations,
such as breakdowns or emergencies
caused by flooding, not only to the
owner, but also to customers, residents,
affected municipalities and the various
parts of the Integrated Rescue System
(the emergency services).A second
element of monitoring is the
owner’s right to inspect the operator’s
activities, which includes the right
of access to documents, operated
premises and facilities, as well as the
contractual duty of the operator to
communicate with the owner when
requested to do so.Whilst the owner
may check the correctness and
completeness of the monitoring
system, it is the operator’s primary duty
to ensure that it functions correctly,
under heavy penalties for any failure, as
described below.The last part of the
monitoring system is record-keeping
on behalf of the owner.This usually
concerns record-keeping primarily
within the owner’s competence by law
(operational and asset records), but
some of these duties are usually
assumed by the operator, who is often
better placed than the owner to
provide these services.
The approach to monitoring
builds on the compulsory data that
must be provided as part of ‘selected
data from the operating records’,
which is a legal requirement under the
Water Supply and Sewage Systems Act
in the Czech Republic.The system
therefore does not introduce any
wholly new duties for the operator,
although it certainly expands the scope
of existing monitoring activities.
Monitoring and contractual penalties
To make the monitoring system
complete, the Practical Manual also
includes contractual penalties for
failures of this system.Three types of
penalties may be charged in relation to
monitoring. First there is a penalty for
failure of the monitoring system,
which may be charged repeatedly
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during a year. Second there is a
substantial penalty for deliberate
distortion of the input into or the
output from the monitoring system,
including the owner’s right to early
termination of the contract. Finally
there is a penalty for failing to submit
the monitoring report in time.
This takes the form of a one-off
penalty and as well as penalties for each
day of delay after the time-limit for
submission.
Conclusions
PIs, monitoring and contractual
penalties are set to become standard
parts of the operating contracts
concluded under the separate
operational model, where part of the
operated infrastructure is to benefit
from EU funding.The Practical
Manual was drawn up with the aim of
standardising contractual relationships
between operators and owners of
water infrastructure in relation to
operational performance. In future,
the data on performance according to
the Practical Manual could become
the starting point for the still very
incomplete (and often unpublished)
benchmarking of operating companies
in the Czech Republic. It is hoped that
it will make an important contribution
to the ongoing improvement of the
service quality in the field of water
supply and sewerage systems in the
Czech Republic. ●
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WORKFORCE PLANNING

Strategies to plug the US
water utility workforce gap
Research in the US has sought to better define the threat
of the looming skills shortage in the water sector and to
identify possible models for addressing the threat through
collaborative approaches. LIS STEDMAN reviews the key
messages.

he Water Research Foundation
(WRF) and the American
Water Works Association (AWWA)
have jointly sponsored a report
detailing a water sector workforce
sustainability initiative that aims
to stave off a serious skills shortage
that threatens to hit the industry
in the near future.
The report, published byWRF
and prepared byTerry Brueck and
colleagues at EMA, Inc., opens with a
warning that ‘there is a workforce crisis
in the utility industry caused by
impending retirements and shifting
demographics, increasing diversity,
and a declining number of science
and technical students receiving
degrees.The challenges facing the
water sector mirror the shift in the US
labor force as a whole.’
Report project manager Linda
Reekie says:‘I think it is a real crisis
across all industries, but more and
more in the water industry.What
this report does is assess the current
labour situation.’
The project involved surveying
utilities to define the extent of the
problems the sector was facing. Over
half of the 40 survey respondents were
public agencies that were part of a city,
county or enterprise fund; 24% were
public with independent governance;
and the remaining 24% of respondents
were investor-owned or special
operating districts. In this survey,
utilities were asked to list up to 20
mission-critical classifications and
functions where they had experienced
or predicted problems with staff
numbers, or staff work preparedness.
This identified a number of job
classifications as most at risk – water
and wastewater treatment operators
and collection, distribution and
transmission system operators.The
operational functions most at risk
were identified as reliability of
water delivery, customer service,
environmental care and safety,
security and emergency response.
This primary research was

T

augmented by secondary research to
identify utility and pan-industry
collaborative programmes that might
serve as models or resources to help
set collaborative water sector initiatives.
The secondary research also reviewed
previous cross-sector research and
identified collaboration programmes
and tools being used to address
workforce issues.
A number of interesting initiatives
were identified – for instance, many
large US companies have philanthropic
foundations that support community
programmes through grant aid. Some
of these programmes are aimed at
improving skills such as engineering
and maths in education.Two workforce
development programme funding
models were identified, the first being
to obtain money from government
bodies and the second to solicit funds
from private organisations.
Arlington workshop
The project also convened a
workshop in 2008 in Arlington,
Virginia, USA for drinking water
utilities and organisations working in
this area.This presented the outcomes
of the research, gave presentations on
current initatives and government
activities, and discussed an interesting
energy sector initiative.This workshop
also identified a number of actions that
utilities should be taking, and the
survey and workshop outcomes
together form the basis of the report.
Ms Reekie notes that the current
downturn may have ‘put the situation
on hold for a year or two, or three.
There are a lot of people in the workforce to choose from. But when we
come out of recession I think we will
still see an issue – there are a lot of
people retiring over the next five years.’
The problem is also that the workforce is generally somewhat older than
average in the water industry, she adds.
‘For example the average age of a
worker generally in US industry is 40.
In the water industry it is 44.7, so the
crisis might happen a bit sooner.’The
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problem is also shaped by the generation of ‘Baby Boomers’ – the term
denotes the sharp rise in births in the
15 years or so after the SecondWorld
War – which means that there are
fewer people in the generations that
followed to take their place.
The water industry is also facing this
Baby Boomer issue sooner than most
industries because many staff are
eligible to retire after 30 years.As the
report notes,‘Baby Boomer retirement
began about five years ago and is
estimated to continue over the next 10
to 15 years.The numbers are reaching a
critical stage.The estimates place the
anticipated loss of current utility
employees at between 30 to 50%
within the next ten years.’
Utilities will feel the impact of these
retirements most severely in areas that
need technical skills and knowledge,
such as engineering and operations, the
report adds, highlighting increasing
difficulty in recruiting for these areas.
Adding fuel to the fire is the
industry’s increasing need for more
employees, the report points out.
‘Estimates are that the water supply
and sanitary services sector will
experience a growing need for
additional employees – a potential
increase of up to 45% in the coming
years – due to new regulations, growth
in infrastructure, security challenges,
and customer demands.’
Knowledge loss
Knowledge loss is also a serious issue.A
recent study fromWRF andWERF in
2005 showed that retiring utility
workers had an average of 24 years at
the same utility.The report notes:‘The
water sector will be affected by the
knowledge loss that accompanies the
retirement of these long-term
employees. Utilities face the risk of
critical knowledge loss that leaves along

with those employees exiting the
organization.Workers may be taking a
wealth of institutional knowledge with
them into retirement. Organizations
that have not adopted an effective
knowledge management program and
implemented sound practices for
identifying and capturing critical
knowledge may be hit with a “double
whammy” as both the people and
“what they know” exit the workforce.’
The situation is very much at the top
of water utilities’ minds.A 2008
AWWA survey showed members
consistently citing workforce planning
as one of the top two issues facing
utilities today.
Ms Reekie explains that the
workshop and surveys identified three
issues.‘One is that water utilities need
to improve the water sector’s image.
Right now people might not be
jumping to say they want to be a water
utility operator, but it is an industry
that does contain jobs that are seen to
be green.This is important now.
These are also stable jobs that
contribute to communities.’
It is necessary, she notes, to create a
brand to appeal to current and future
labour pools – the workshop identified
a need to appeal to ‘Generation X and
GenerationY workers’.
‘We can market concern for human
health and the environment, stability
and mobility, and opportunities for
people to be trained in high tech.We
want to make the industry an employer
of choice,’ she adds.This task will fall to
some of the water associations such as
AWWA orWEF, she predicts.
Another issue is the need for a better
definition of a water sector career
pathway, Ms Reekie adds.‘There needs
to be more opportunities for
reciprocity – for certified job
classification. Certain jobs need certifications, and different states have

Other research on workforce issues
The Water Research Foundation has undertaken a range of other workforce
projects. One recent research project investigated the recruitment, development,
and retention of operators and engineers (Water Research Foundation, ‘Workforce
planning for water utilities – successful recruiting, training, and retaining operators
and engineers’, 2008). Utilities reported that they have been operating well below
their funded staffing levels for some years, a factor that directly affects training and
staff retention. The research also indicated that workforce planning (including
knowledge retention) is not viewed as ‘strategic’ within most organisations.
Workforce planning does not receive the same attention as regulatory and
infrastructure issues, even though workforce planning directly affects the
organization’s sustainability, the report concluded.
In 2005 WRF produced a report titled ‘Succession planning for a vital workforce
in the Information Age’. This assessed the then workforce demographics for the
water and wastewater industry, identified future shortfalls in critical and technical
workforce skills, and provided guidance on creating a succession strategy
and plan for water and wastewater utility workforces.
In 2003, a study titled ‘Workforce planning for a successful organization
change’ called for an efficient business culture, improved human resource services
and improved workforce skills.
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different requirements.The states need
to come up with something very
common.’This would enable the
workforce mobility identified as
desirable at the workshop.
The need for collaboration
The need for collaboration was also
one of the key issues from the
Arlington workshop – areas where this
would be useful were identified and
included employee development
activities such as training, mentoring,
internships, apprenticeships, work
sharing and certification preparation.
Other areas where it was felt
collaboration could help included the
use of new tools and technologies such
as podcasts, and social networks for
recruiting, branding and training in
the certification process, in the
compilation of data to quantify the
workforce shortages, in work with
schools and education programmes, in
work with unions, and in addressing
civil service regulations that impact on
a utility’s ability to hire staff.
Another career pathway-related
issue identified is the need to work
with elementary and high schools to
ensure children and young adults are
interested in the water industry as a
potential career.This, Ms Reekie
explains, will create a pipeline of future
candidates for water sector jobs.
The third recommendation
identified from the workshop and
surveys was the need to develop a
water workforce resource clearing
house.‘This would be an excellent
concept, but it needs an organisation
to grab it and take hold of it and do it,’
Ms Reekie says.
AWWA has a website to help its
members identify job opportunities,
but the new proposal is for something
entirely bigger, in which a potential
employee or employer could visit a
website where there would be
examples of how a range of utilities
work, where best practice and
experience would be shared, and
where a series of links would take
visitors to a range of facilities.‘It would
be a comprehensive place where
utilities and employees could go,’ Ms
Reekie explains.
WRF has looked at all three
recommendations, she adds, and
recently funded a project to identify
the core competencies of various jobs
within drinking water utilities that will
help to feed into creating water
industry career pathways.‘I think a lot
of utilities will be interested in that,’
she notes. Undoubtedly, there will be a
great deal of interest about the report
in general, which throws considerable
light on an issue that the water
industry around the developed world
is facing at this point in time. ●

TECHNOLOGY

Realising the water utility potential of mobile computing
In evaluating the industry and technology trends, the research identified
MRM as the emerging category that
encompasses technology solutions
designed to help organizations
efficiently manage their mobile
resources and field work processes.
MRM incorporates a variety of
technologies, including wireless
communications, sensors, mobile

Mobile computing and wireless technologies can
transform the work of water utility field teams. CHRIS STERN
and BRENT IADAROLA highlight the key advice that came from
a US study of these technologies.
oday, water utilities around
the world are faced with
challenges that include an
outdated infrastructure, rising
energy costs, aging workforce,
increasing levels of automation
and data communications, and an
operating environment impacted
by a less stable global economy.
Much like the energy industry’s
transition to a Smart Grid, the
water industry has the opportunity
to overcome many of these
challenges and enhance service
through the application of
improved work processes and
technologies, in the office and
perhaps more importantly, in
the field.
With new field technologies such as
automated metering infrastructure
(AMI) being rapidly deployed
throughout the industry, utilities
will ultimately require new business
practices, field technologies,
communications, and information
management systems to operate these
intelligent networks.At the same
time, the skills and capabilities of the
industry’s workers will fundamentally
shift toward a technology-enabled
knowledge-based workforce.
Much has been written about the
costs and benefits of using technology
for customer, asset and workforce
management, but until recently very
little formal research had been done on
the use of field and wireless technologies
throughout the water utility industry.
To help utilities navigate the options
available, the Utilities Field Solutions
business group of technology company
Trimble teamed up with business
information company Frost & Sullivan
and several US water utilities to
develop the Awwa Research
Foundation (AwwaRF)-sponsored
Field Computing Applications and
WirelessTechnologies forWater
Utilities report.

T

Background
The purpose of the study was to
understand the current wireless and
field computing applications and future
needs across the water utility industry,
and to provide case studies and tools for
helping utilities effectively prioritize,
plan and implement these programmes.
Over the course of 18 months, the

research team conducted extensive
primary and secondary research,including conducting online utility surveys and
tracking market developments, technology innovations and industry trends, as
well as developing detailed case studies
on the current use of wireless
technology by five US water utilities.
The report outlines key work
practices performed by mobile
utility workforces and field service
professionals, as well as presenting
recent developments in field
computing applications, devices and
network technologies.The report also
addresses risks, challenges and lessons
learned from water utilities that have
successfully implemented wireless and
mobile computing solutions.
Survey findings
Overall, the survey revealed a strong
business case for adopting the use of
wireless and mobile technologies for
water utilities. If implemented properly,
enterprise mobile computing systems
can deliver a 30% annual improvement
in service efficiency.Wireless and
mobile technology can also improve
security, as well as ease the burden of
regulatory compliance and reporting,
which is often a time- and labourintensive requirement for utilities.
Direct cost savings were shown to be
available through improved resource
productivity, reduced fuel costs and
corresponding greenhouse gas (GHG)
emissions,and improved asset management.
Although many utilities
acknowledge that mission critical
mobile applications could be a valuable
asset to their businesses, the research
shows that complexity, confusion and
uncertainty about the return on
investment (ROI) are creating significant barriers to entry for most water
utilities. In fact, survey results indicated
that more than 58 percent of utilities
aren’t using wireless technologies at all.

Figure 1:
Percentage
of utilities
deploying wireless
technologies.
Source: Table 2.9,
‘Field Computing
Applications
and Wireless
Technologies for
Water Utilities’,
Water Research
Foundation.

Figure 2:
Importance of
factors for
deploying wireless
technologies for
field service
employees. Source:
Figure 2.1, ‘Field
Computing
Applications and
Wireless
Technologies for
Water Utilities’,
Water Research
Foundation.

computing equipment, in-vehicle
technology, field application software
and automated workflows. MRM
solutions also significantly leverage
locating and spatial technologies such
as Global Positioning Systems (GPS)
and GIS to automate and streamline
utility field operations.Together, these
technologies make it easier to manage
mobile assets and give decision-makers
greater visibility into field activities.
Equipping mobile workers with
wireless technology makes it easier for
them to access necessary data, communicate with each other and the office,
more efficiently complete work orders
and documentation, and reduces the
number of trips between the field and
office.The research findings showed
that these benefits can provide
substantial improvements in
efficiency and customer service.
Improved customer service is also a priority
Improved customer service – as well as
improved customer perception – is
another key driver for deploying field
computing and wireless technologies
for water and wastewater utilities. In
fact, it ranks second only to higher fleet
productivity / utilization when it

Study highlights
The research conducted shows several
highlights related to the adoption of
field computing applications and
mobile resource management (MRM)
solutions by water utilities. Some of the
highlights include:
MRM solutions are becoming increasingly
important
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comes to the most important factors
for choosing wireless technologies
for field service employees among
survey respondents.
More importantly, the investment is
paying off for water and wastewater
utilities adopting the use of wireless
technologies to help improve customer
service.The survey results show that
more than 91% of survey respondents
believe that their wireless deployment
for field workers met or exceeded their
expectations when it came to both
improved customer service and
improved response time.
Technology advancement is helping
drive adoption
Hardware, software and application
technologies have progressed to the point
where pervasive mobile integration is
now feasible.With middleware platforms
set to leverage advancements in network
technologies and a proliferation of
connected, rugged devices, the ingredients for compelling, real-time field
computing systems are now in place.
Technology is a valuable
competitive advantage
Water utilities around the world are
increasingly facing pressure to utilize
mobile technology as a means of
gaining a competitive advantage.As
early adopters continue to demonstrate
tangible ROI through the use or
wireless and mobile technology
solutions, those without such solutions
are often at a disadvantage.The
prospects for mobile technologies are
poised for growth as more and more
utilities realize the benefits integrating
location and mobility capabilities into
their core applications.
Utilities see myriad tangible,
intangible benefits
Utilities list access to real-time,
mission-critical data as the most
important tangible benefit to mobility.
Additional tangible benefits include:
• Better data quality, transparency
and control;
• Enhanced overall visibility into
field activities;
• More effective asset life-cycle
management;
• Reduced response time for
unplanned activities;
• Regulatory compliance and reporting;
• Time savings in meter management
and other field tasks; and
• Time savings in the field and in
more accurate time reporting.

convergence too complex for many
organizations. Slowly, technology
providers are beginning to work
together to eliminate the plethora of
incompatible platforms and standards
that currently exist. Overcoming this
challenge will require the cooperation
of all market participants.
• Improved worker skills, knowledge
and abilities.
Key challenges
Although there are significant benefits
to the use of wireless and mobile
technologies among water utilities,
the industry as a whole has been slow
to adopt these solutions.There are
significant barriers to entry for water
utilities exploring their technology
options, and the research revealed
several key challenges that must be
overcome.These include:
Limited understanding slows adoption
The research findings revealed several
reasons that water utilities have been
slow to adopt the use of wireless
technology, one of the most important
being an overall lack of understanding
about options available, the benefits
and how to use the equipment.
In fact, the potential reluctance of
staff to use a mobile computing system
is often perceived as the single greatest
risk to mobility deployment.Although
many utilities have made substantial
investments in IT systems over the past
ten years, most have done very little to
introduce technology to their mobile
workers and field crews.
In many cases, managers are
concerned about field workers’
individual reaction to change or use of
technology they are not familiar with.
Their concerns are valid: nearly 70% of
the utilities that have deployed wireless
technologies report that fewer than half
of their field service technicians
actually use the technology.
Incompatible network standards
create challenges
Another significant challenge to the
adoption of mobility solutions for
utilities in the United States is the lack
of a definitive network standard.
Furthermore, technologies such as
AMI are introducing new communication protocols, such as Zigbee. The
vast array of incompatible network
standards, operating systems, browsers
and devices make large-scale wireless

Significant intangible benefits of field
computing applications have also been
identified.These include:
• More consistent business processes;
• Improved communication;
• Increased morale; and
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Figure 3:
Percentage of field
service employees
using wireless
solutions. Source:
Table 2.12, ‘Field
Computing
Applications and
Wireless
Technologies for
Water Utilities’,
Water Research
Foundation.

Figure 4:
Likelihood of
deploying wireless
technologies in the
next one or two
years. Source:
Table 2.14, ‘Field
Computing
Applications and
Wireless
Technologies for
Water Utilities’,
Water Research
Foundation.

Few are using mobile computing, fewer are
quantifying their results
Industry surveys show that less than 15
percent of field service workers are
using real-time mobile computing
devices. Of those that are, many have
no formal method in place for
measuring the value of the technology.
In fact, many early pilot implementations have focused exclusively on
single work groups and specific service
order dispatching functionality.
These results are compelling,
but they don’t represent the full
functionality and ROI that can be
achieved across an enterprise.
Although most adopters become
evangelists for mobile technology,
the majority are not tracking,
measuring or reporting the time
and cost savings of it, particularly at
the enterprise level.
The future
Although there are challenges to be
overcome by water utilities and
technology vendors globally, primary
and secondary research indicates that
the adoption of wireless and mobile
technology will become increasingly
important in the coming years. In fact,
nearly 70% of survey respondents
indicate that they are ‘very likely’ or
‘likely’ to deploy wireless technologies
in the next one or two years.
One thing is certain: technology
will play an important role in helping
water utilities worldwide adapt to
meet the challenges of tighter budgets,
aging infrastructures and the need to
increase efficiency while sustaining
service. ●
More information
See
www.waterresearchfoundation.org

About the authors:
Chris Stern (chris_stern@trimble.com)
is director of Utilities Field Solutions
with Trimble (www.trimble.com),
Long Beach, Calif., and principal
investigator for the Water Research
Foundation’s ‘Field Computing
Applications and Wireless
Technologies for Water Utilities’
research project. Brent Iadarola
(biadarola@frost.com) is the global
research director for Frost & Sullivan’s
Mobile Wireless Communications
Group (www.frost.com), San Antonio.

CUSTOMERS

Achieving water efficiency: techniques, barriers and
challenges of applying social science
Greater water efficiency may be desirable, but achieving
it requires action on the part of customers. Social science
offers approaches able to stimulate this action. CATHY RILEY
highlights the lessons from two pilot studies carried out in
the UK.
romoting water efficient
behaviours among water
customers in the UK may not
seem like a high priority given
the country’s reputation for wet
weather, but it is increasingly
on the agenda of actors in the
industry for a variety of reasons,
including water scarcity in certain
areas (particularly the South East),
climate change scenarios and the
carbon-related impacts of hot
water usage. It’s also an expectation of the UK’s Water Services
Regulation Authority (Ofwat) that
water companies can, and should,
identify ways to encourage their
customers to be more
water efficient.
In this context, and against a wider
backdrop of research into the social
science of changing behaviours to
make them more sustainable, the UK’s
Environment Agency commissioned a
consortium led by environmental
consultancy Resource Futures to
deliver two pilot projects to test
various water efficiency engagement
techniques.The first, delivered in
association with conservation body
Natural England and water company
Bournemouth andWest Hampshire
Water, used the ‘Living River’ initiative
as a platform for engaging residents in
two villages in the River Avon
catchment.The other, delivered in
collaboration with Somer Housing
Association and water utilityWessex
Water, targeted residents living in
blocks of flats in the suburb of
Twerton, Bath.

P

Background
A literature review of potential
approaches to encouraging water
efficiency identified: community-based
social marketing (CBSM); partnership
engagement combined with
exemplifying behaviour; participatory
co-design (i.e. involvement of the
target group in designing the
intervention); and a ‘whole town
approach’ as engagement techniques to
be tested. Elements of these approaches
were tested in both the pilots, using the
following techniques:

Promotional door-to-door canvassing
This technique involved engaging
residents on their doorstep in conversations about how and why to be more
water efficient. Some residents were
also offered retro-fit devices to trial in
their own homes (e.g. dual flush toilet
systems or cistern displacement devices
like ‘save-a-flush’).The canvassing was
delivered by teams of staff recruited,
trained and managed by the Resource
Futures project team.
Distribution of retro-fitting devices
In the Bath pilot, a sample of the social
housing stock was retro-fitted with a
dual flush toilet system known as the
Ecobeta, which was fitted by trained
plumbers who worked for Somer
Housing.The retro-fitting costs were
paid for byWessexWater. In the other
project, residents in theWiltshire
village ofWilton were offered a save-aflush device by a visiting team of
promotional canvassers.These save-aflush devices were provided by local
water utility Bournemouth andWest
HantsWater.
Supporting a community-based initiative
In the village of Downton,Wiltshire, a
group of local people were engaged
and encouraged to design and deliver a
local initiative to encourage water
efficiency. Resource Futures and
Natural England played a facilitating
role in getting this group of people
together initially, co-ordinating their
meetings and providing access to some
financial resources to support their
activities.A series of meetings were
held with key representatives from the

A water testing
demonstration at
the communitybased Aquafest
event held in
Downton, Wiltshire,
UK. The event
stemmed from
pilot work that
stimulated a group
of local people to
design and deliver
a local initiative to
encourage water
efficiency.

community who were identified
during the desk research phase as
already playing an active role in
village life.These actors were
engaged in discussion about how a
community-based project might be
conducted, which culminated in
them organising a village-based event
known as the Aquafest.
Accompanying the trials themselves
were a series of research methods
including qualitative interviews, focus
groups and questionnaires.These were
used both to explore in more detail the
attitudes and behaviours reported by
the target populations towards water
efficiency and, in combination with
monitoring of water usage data, as
tools to help identify any changes
resulting from the interventions.
Key findings
Attitudinally, many of the research
participants reported attaching a high
degree of value to water as a resource.
Most also believed that they knew how
to be water efficient and that they are
doing all they can already to save water.
However, in terms of knowledge
levels, many people did not know how
much water they were using nor were
they aware of the full range of watersaving devices available to them in the
current marketplace (this finding was
particularly the case for items like tap
inserts and low flow shower heads).
Behaviourally, the project team found
that there is generally low uptake of
water saving devices in the home.
Overall, when comparing attitudes
with behaviours, there is a very clear
a disjuncture between people
reportedly attaching a very high value
to water on a conceptual basis (e.g.
when considering its essential lifegiving qualities or role as an environmental asset) whilst at the same time
reporting that they tend to take water
for granted in day-to-day living.
The research also identified a
number of factors which act as catalysts
for, and barriers to, the adoption of
water saving measures in the home.
Catalysts included experiences of
domestic water shortages. For some,
coping strategies were adopted which
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TV celebrity
gardener Charlie
Dimmock helped
raise the profile of
the Aquafest event.

then became embedded beyond
the lifespan of the water scarcity
experience. For others, the experience
itself generated vivid memories which
then acted as a stimulus for on-going
water efficient behaviour, often
combined with a sense of duty to use
resources responsibly.
Another catalyst which was
repeatedly identified was money-saving
motivations, particularly for families
whose bills could be reduced if they
were to opt for a meter, although a
major reason why many who could be
saving money were not doing so was
because of fears associated with the
change in status from unmetered to
metered properties. People did not
trust that the savings which they are
encouraged to obtain now, if they
become metered, would necessarily
last, nor were they certain about a
water company’s motivation for
promoting water saving options to
users. Lack of trust in the motives of
water companies, and a pervasive belief
that any steps taken by customers to be
water efficient would effectively be
drowned out by water company actions
(particularly in relation to leakage
levels), were clear barriers to customers
taking any action.
Other psychosocial and technical
barriers to water efficiency were also
identified. For instance, for some
people, the knowledge that water is
part of a ‘closed loop’ system suggests to
them that it’s simply not possible to
waste water, whereas for others the
fact that they are paying for their
water consumption makes them feel
justified in using as much water as
they want to – in both instances, it
was inconceivable that water use could,
in fact, be ‘wasteful’.
Another barrier was externalisation,
whereby respondents recognised high
levels of water consumption among
others in their neighbourhoods or even
in their own households, but were
unable or unwilling to label themselves

as in anyway inefficient water
consumers. Perhaps the biggest barrier,
however, was the overwhelmingly
popular belief that people are already as
water efficient as they can be, and that
they therefore do not have to act.This
last finding is further reinforced by the
widely held view that there is not an
immediately obvious need, monetarily
or environmentally, to save water.
Lessons learnt
Measuring the actual impact of
interventions on water consumption
levels was problematic, for a number
of reasons.
Firstly, getting enough detailed,
robust and relevant data can be
difficult. Obtaining data that was
specific to the pilot study area was not
possible in the Living River pilot for
various reasons (including cost, the
need to avoid mixing interventions,
and the size of the study area).As a
result, although data was available at a
higher, aggregated level, this made
detection of changes and attribution of
these to the interventions virtually
impossible. Future studies would do
well to implement data at a more
refined level (such as the Control Zone
level, rather than the Demand
Management Area (DMA) level,which
this study relied on).
Secondly, in the Bath pilot, even
where direct monitoring of water use
was implemented, technical problems
were encountered.These included
trouble locating the pipework onto
which block-specific meters were to be
fitted, and difficulties securing the right
type of equipment to enable effective
and regular telemetry readings. Finally,
even if data is obtained, if it is not on an
individual household basis, then
attributing the cause of any observable
changes in water consumption patterns
to an intervention is clearly subject
to error.
Restricting socially-based interventions to parts of a community or area
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undermines communication efforts.
One of the problems with running
small-scale trials which are to be
monitored for effectiveness is that
the restrictions on messaging make
broadcasting and multiple messaging
via different media less viable. In the
Bath pilot, only certain blocks were
supposed to receive promotional
messaging.As a result, communication
channels were restricted to one-to-one
and block-based options, making it
difficult to publicise activities such as
an event (conceptualised as similar to
the Aquafest, but not nearly as
successful, partly owing to the lack
of publicity as well as to the lack of
impetus from the community for
such an event).
In the view of the project team,
targeted communications (such as
posters in flats and door-to-door
canvassing) are appropriate, even
advisable, complementing these with
blanket communications that prime
and reinforce one-to-one messages
would be even better.The project did
find that doorstepping and community
engagement were both successful at
reaching their target audiences.
Recall of these intervention types
was significantly higher in locations
where they had been delivered,
by comparison to the study’s
control areas.
Local knowledge and local social
networks can play an important
role in creating support for, and
involvement in, an intervention. In the
case of the Living River project, local
representatives were willing and able to
participate in developing a water
efficiency initiative.They used their
social capital to involve others within
their sphere of influence, and achieved
a high degree of acceptance and buyin, if not to the behavioural goal of
water efficiency then at the very least
to the cause of communicating water
efficiency messages to their social
networks. Certainly, researcher
observation suggests that social
motivations were a contributing factor
to the success of the Aquafest in
Downton and the effectiveness of the
group which organised it; although
the project was not able to prove
conclusively that, as a result of their
engagement with the delivery of water
efficiency messages, the group (or their
target audience) necessary used water
more efficiently. ●
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Paris enters a new automated
era of water metering
Wider reforms of the water supply for the French capital
Paris have seen all responsibility for delivering the service
moved to the utility Eau de Paris. Alongside this,
automated meter reading has been implemented across
the city, opening up a new era in which new services are
now being offered to customers. BRUNO NGUYEN reviews
the developments.

aris is a densely populated city
of 2.1 million inhabitants. It
possesses a water supply system,
the structure and operating
principles of which are still
very much inherited from the
large-scale construction works
undertaken a century and a half
ago by the contemporaries of
Baron Haussmann.
The hydraulic scheme ensuring
distribution of water in the French
capital was constructed on a gradual
basis, combining at one and the same
time the catchment of distant springs
and surface water treated in plants close
to Paris on the Marne and Seine rivers.
The recent modernisation and
extension of the treatment plants,
concerning as it does practically all the
available resources, have not fundamentally altered the principles governing distribution of water in the city.
Certain areas of Paris have been
rehabilitated as part of huge projects –
witness the district comprising the
Grande Bibliothèque (National
Library) on the banks of the Seine.
Here again, though, there has been no
revolution in the businesses relating to
the water service: when all is said and
done, maintenance, renewal and
operation of the pipe network is
governed by tried-and-tested
principles that need to be perpetuated.
Technological changes which
have altered working methods and
necessitated the acquisition of new

P

skills are those linked to the remote
management of installations.
However, a genuine revolution
is underway in Paris which will
considerably alter working methods
and give rise to the emergence of new
services for the customer, together
with promising prospects for optimisation of work for the operators, namely
remote metering and its applications.
Water metering and billing in Paris
In Paris, the boundary between the
public and the private network is
marked by the water meters at the
entrance to apartment buildings.
Subscription to a water distribution
contract is on a co-ownership basis.
Each apartment is financially
responsible for its share of the water
consumption allotted to it. In the
majority of cases, there are no
individual water meters and the
allocation is based on the surface ratio.
This same surface ratio is used for the
allocation of other charges between the
residents of the building: maintenance
of the communal areas, lifts, payment of
the janitor’s salary, etc.
Consumption of drinking water is
then measured at the entry to the
building and subsequently distributed
between the residents on the basis of
the surface area of their apartment, and
the sum to be paid is included in the
other charges. Parisians practically
never receive a direct personalized bill
for their water consumption.The

co-ownership generally speaking
entrusts in return for payment the
management of its operation and its
budget to a professional organisation
specialising in this activity.The latter
will then pay among other things
the water bills and act as the
principal interlocutor with respect
to the water distributor.
The largest organisations of this type
manage several hundred apartment
buildings in Paris.
The number of general meters at the
entrance to apartment buildings comes
to 93,000 for the whole of Paris with
its population of over two million.The
average age of these meters is six years,
and the maximum age must not
exceed 14 years.
Water billing in Paris is carried out
once a quarter. Until recently, the
water meters were read every six
months and one figure in every two
was an estimation. Large consumers
were metered at each three-monthly
billing period.
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The operation of
an AMR system

Reform of the organisation of the
water service in Paris
A major reform of the organisation of
the water service in Paris has been
conducted over the last year and a half
and was concluded in early 2010.
Production and distribution had
previously been spread between
various public (Eau de Paris regarding
production) and private (Suez and
Véolia regarding distribution) players
in accordance with the organisation
decided on in 1985. 25 years later the
delegation agreements of the private
distributors, which expired on 31
December 2009, have not been put out
to tender, and the Mayor of Paris
chose to transfer responsibility for
all the activities of the water service
to Eau de Paris.
The most important stages in this
process, after the re-election of
Bertrand Delanoë as Mayor of Paris in
2008, were as follows:
• On 24 November 2008, the Council
of Paris voted in favour of direct
management of the public water
service.To this effect it set up a
public utility company which is
obliged to guarantee over time the
production, transportation and
distribution of water.
• On 1 May 2009, the new public
utility company replaced the former
Eau de Paris for the production and
transportation of water.
• On 1 January 2010, the staff of the
two private companies joined Eau de
Paris, which also became responsible
for water distribution.
What is remote metering?
Remote metering is a set of
systems and equipment that enables
distance-reading of the indexes of
customers’ meters.These systems
have been conceived and developed
by the distributors since 2004.Their

deployment on the 93,000 meters in
Paris has now been concluded, with
different systems deployed on the Left
and Right Banks of the Seine in Paris.
Once remote metering is installed,
there is no longer any need to make a
home visit in order to obtain the
reading; neither do estimated bills exist
anymore. Furthermore, new services
are made possible by remote metering,
such as notification of backflow, leak
alerts, and regrouping of invoices.
A module is encapsulated on the
top of the meter.This module ‘reads’
the rotations of the meter counter.
This module is generally speaking
connected by wire to a remotely
deployed radio transmitter so as to be
able to broadcast to the outside world.
A concentrator positioned on the
roof of a building gathers the radio
messages from all the transmitters
located nearby.To ensure more efficient
working, each transmitter is read by
at least two concentrators.The
concentrator then sends by GSM the
information from the area it covers to a
single point, which gathers all the data.
By means of these systems, it is
possible, depending on the frequency
with which the readings are brought
together, to gain a precise picture of
consumption over given periods and
thus to enhance one’s knowledge of
consumption (rhythms, peaks, trends).
The stated lifespan of the modules
and transmitters is ten years.After this
time the battery will have run down
and the whole thing will quite simply
be thrown away and replaced.
However, for several reasons manual
reading of the meters will not be
entirely dispensed with: firstly, because
in woodland tree coverage does not
permit good-quality radio links;
secondly, because installation of remote
metering requires as a matter of
absolute necessity the customer’s
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agreement and certain embassies do
not wish their precise consumption to
be known; thirdly, because legislation
and maintenance necessitate periodic
checking of the local readings (every
two or three years).
The data provided by remote
metering are then processed using
computer applications and made
available for other functional
domains such as call centres, billing
or the extranet.
From 2004, the initial remote
metering modules began to be
installed within Paris. Over the same
period, as and when the lead service
pipes are replaced, the meters are
frequently replaced by new meters
fitted with remote metering modules.
The remote metering systems
developed and installed in Paris from
2004 by Suez andVéolia differ from
one another. On the Right Bank of
the Seine (two thirds of Paris),Véolia
has chosen a bi-directional short-range
system, whereas Suez on the Left Bank
(one third of Paris) preferred a
uni-directional long-range system.
Modalities for the buy-back of
remote metering systems
The agreements with distributors
which were renegotiated in 2003 with
the City of Paris made provisions for
the repurchase of the technical metering infrastructure to be put in place.
The cost of repurchasing these systems
amounted to €12M ($16M).This
repurchase does not include the
meters themselves (€7M ($9M)) or
the agreements with suppliers and
sub-contractors to the distributors
assigned to remote metering
(maintenance, telephone rental).
Customer services: initial tests and
initial feedback
The remote metering systems installed
within Paris were designed in the
first instance as a replacement for
on-the-spot readings. In addition to
the abandonment of home visit meter
reading, the elimination of one
estimated quarterly bill in every two
represents the first improvement in
the service to customers.The volumes
billed are more precise and the
readings taken into account for
billing purposes can be checked
by customers.
Two types of customers have
been identified within Paris: singlemeter customers and multi-meter
customers. Single-meter customers
only manage their building (owner),
establishment (hotel, offices, shop)
or their private accommodation.
Multi-meter customers (or
professionals) are either managers
of sets of apartment buildings on
behalf of co-ownerships, or
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groups possessing several buildings
(banks, hotel or brand chains,
government departments.
Using a web address, combined
with their subscription number and
password, customers can access their
account and carry out the usual
transactions for any type of
customer management.
The readings obtained by remote
metering enable customers to access
more precise information and
additional services:
• Month-by-month consumption
history for single-meter customers;
• Day-by-day consumption history
by meter for professional customers;
• Over-consumption alerts by meter;
• Non-nil minimal flow alert
by meter;
• The establishment of lists of meters
for professional customers that will
enable information and alerts to be
aggregated and to obtain a single bill
for several apartment buildings.
These services were offered at the
beginning of 2009 on a non-payment
basis to a panel of several thousand
customers of both the single- and
multi-meter variety.
Over-consumption alert
If the difference in the index over the
period of a month is greater than a
set volume, then an alert message is
sent by email or texted in accordance
with the customer’s wishes. By default
an alert threshold is proposed that
corresponds to a 15% increase in
consumption compared with an
average reference volume.
The rate of use of the overconsumption alert is less than 10% of
all types of customer in the aggregate.
Non-nil minimal flow alert
This alert service is based on
the principle that the minimal
consumption flow on a meter has to
be very low (a value set respectively by
Suez at 0 litre/hour, and at 15
litres/hour byVéolia); this minimal
night flow corresponds to the leak
flow, provided no residual
consumption has to be added.
Given the number of customers in a
building likely to draw off water at any
time of night (water flushing, washing
machine, for example), it is considered
that this minimal flow will be reached
at least once a week for a period of five
minutes. If the minimal flow recorded
has always been greater than the
threshold flow during the week, a
presumed leak alert is triggered.
This service is valuable if one wishes
to check the presence of leaks, but in
that case it is absolutely essential to
conduct a detailed analysis of
consumption that might account

The two remote
meter reading
systems in
operation

for an alert (air conditioning,
for example).
The rate of use of the non-nil
minimal flow alert is less than 2% for
single-meter customers. On the other
hand, two thirds of multi-meter
customers are subscribers to the
service. Half of the latter have had their
leak alerts heightened.
The feedback of these two alert
services, particularly the non-nil
minimal flow alert, is very positive
once customers have fully grasped the
operating principles.
Since January 2010 these
services are being extended to all
customers through the unique Eau
de Paris website.

regular basis the actual leak volumes
for each distribution sector.
Over time the scope of possibilities
becomes very broad:
• Establishment of hourly pricing for
water consumption;
• Modelling by sector of the
appearance of leaks in the network:
each sector possesses different
characteristics (environment, age of
pipework, materials, distribution
pressure) which can give rise to
different behaviours;
• Modelling of the impact of leak
detection campaigns, with the aim
of optimising them;
• Development of additional services,
both for customers and for operators.

Further information fed back by the
remote metering system
Once a day, at a fixed time set of each
module, the remote metering systems
transmit:
• The 24 hourly readings of the last
24 hours;
• The value of the minimal hourly
flow over the day (in m3/h) over a
period of five minutes and a period
of 15 minutes;
• The number of backflows identified
over the last 24 hours;
• The volume of backflows identified
over the last 24 hours;
• The calculated daily volume;
• A ‘fraud’ alert part;
• A ‘weak battery’ alert part.

However, in order to actually achieve
these new uses of remote metering
data, it will be necessary to reinforce
the maintenance of these systems so as
to adapt it to the new requirements,
since for the purposes of quarterly
billing, the necessary availability of the
readings is less than for a weekly
calculation of real leakages.
Lastly, it is anticipated that the
remote metering systems installed by
Suez andVéolia will be replaced by a
single second-generation system for
the whole of Paris when the lifespan of
the models has come to an end. ●

Prospects, uses of information
derived from remote metering
The consumption data can be
aggregated by types of customer,
distribution sector or according to
any other available characteristic
(large consumers for example). It is
also possible to calculate consumption
over a given interval of time (month,
week, day…), and to use this
consumption to set a hydraulic
model, or again to calculate on a
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Lessons in leadership: Uganda’s water utility reforms
Turning around the underperforming Ugandan utility
National Water and Sewerage Corporation was a
significant undertaking, particularly after setting out to do
this in only 100 days. Dr William Muhairwe, who has
written a book describing his experiences, speaks to
CATHERINE FITZPATRICK about what lessons can be learned and
how other utilities can benefit from this example.

‘

here were many strengths and
weaknesses,’ comments Dr
William Muhairwe on the state of
Uganda’s National Water and
Sewerage Corporation (NWSC)
when he took over management
of the utility in 1998.‘[There was
a] sound infrastructure, my
predecessor had done a fantastic
job… [but there was] a low
productivity, 40 employees to
every 1000 connections.We were
employing more people than we
actually needed.There were also
high unaccounted-for water levels.
In the ten areas that the company
was managing, unaccounted-for
water or non-revenue water levels
were in the range of 60 to 65%.
And then of course then there was
local operational efficiency… they
were collecting only 60 to 70%
of the money, so the overall
operational efficiency was maybe
about 40%.’
Muhairwe has recently written a
book which details the challenges he
faced regarding turning around the
performance of NWSC to make it one
of Africa’s most successful publiclyowned companies (see box). Muhairwe
began by making a radical promise:
‘The first thing I said on the first day I
took over was that if I’m not able to
turn this company around in 100 days,
I would have to resign. So the first
thing I did, I declared a 100-day
programme.’This programme addressed
the issues of water production,
unaccounted-for water, revenue
collection, costs and staff management.
‘I had to tackle the problem of the
unaccounted for water: 60, 70% water
losses are not acceptable,’ he says.‘On
the part of the leakages and bursts on
the street, I made sure I put up a 24
hour patrol team [but] that was not the
biggest problem.The biggest problem
was that water was being used illegally,
so there were so-called commercial
losses where, for example, people are
making bypasses. So what I did, I

T

declared an amnesty. I said if there are
those people who are using our water
illegally, you will be given only 30 days;
if you report, nothing will happen, but
if you don’t report and you are caught,
of course our law is very, very clear –
you get a maximum fine of 24 times
the amount of the estimate that you’ve
been consuming and at the same time
you can be liable for a prison sentence.
In a period of three or four months, we
had actually almost gone 10% lower
than the unaccounted-for water we
had.’ By reducing staff levels and using
incentives, Muhairwe improved staff
efficiency and customer care, explaining that he ‘changed [to] that mentality
of making sure that the customer is at
the centre of what we were doing.’
Lessons for other utilities
The problems which he faced at
NWSC, he says, are common across
other under-performing African
utilities:‘Some of these countries [have
a] good,very good extensive framework,
[but] you still find the same high
unaccounted-for water [levels]. People
are not collecting the money from the
field.You find huge, huge arrears… the
same problems we had ten years ago you
still find in many of our cities today.
‘The first thing I think they have to
do,and also which I did at the beginning,
is benchmarking. Some of these things
are not new, they have been done
elsewhere… they need commitments,
they have to commit themselves to
change.When I [began work at]
NationalWater I insisted that the only
constant thing we had in common was
change… they must understand that
the water industry is a business which
is influenced by market forces of
demand and supply.’ Including staff and
stakeholders in decision-making is
important, he says, to know what is
happening across the whole of your
utility:‘I formed a committee and that
was a committee of staff, not only the
senior staff but also the lower staff,
because they knew exactly what was
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happening in the field.’
Discussing why he decided to write
a book on his experiences, Muhairwe
explains:‘The problems that we faced
at the beginning are almost the same
problems as my colleagues, as they are
being faced, or are facing today… I
have outlined in the book the unique
home-grown, turnaround reform steps
that can help them advance their
under-performing enterprises.
In the book I’ve provided a few
responses to road blocks that slow
down the reforms in most of these
enterprises [and] I have demonstrated
how performance contracts of course
combined with incentives can work.
I have demonstrated in the book…
how public enterprises that have
been listed for privatisation can,
through their home-grown incentives,
restructure themselves and avoid the
unnecessary fear that most of these
companies have.’ ●
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