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Delivering Water Efficiently
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Water is the cradle of life. At WSD, we optimise existing infrastructure and
extend it where and when necessary. As a result, we have a highly efficient
delivery system that meets the demands of our population.
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In Hong Kong, all raw water passes through a series of rigorous
treatment processes at water treatment works before entering
fresh water mains for onward distribution to end users whereas
all sea water undergoes primary screening and then disinfection
by electrochlorination at seafront pumping stations before
delivery for consumption. More than 200 service reservoirs are in
intermediate positions of the supply and distribution networks
providing storage for the fresh water and sea water that are
readily available for use. We are constantly working to improve
these storage facilities as well as the distribution network for
ensuring an efficient delivery of water services.

Keeping Up Supply Network

Water mains, mostly laid underground, form the skeleton of our
supply network. This network comprising pipes of about 8 000
kilometres in length is subject to internal water pressure such that
in case of defects or damages in the pipe structure, leakage or burst
will take place, causing water loss. It is therefore important to keep
up the condition of this supply network for its proper functioning.
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ARASTEZ(CEEBEE——FE)
Statistics of Leak Detection (2010/11)
BK Fresh Water
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Tests Conducted Per Financial Year

2006/07 2007/08 2008/09 2009/10 2010/11

RIERBRERIFHRE
No. of Minimum Night Flow Tests 292 291 278 276 241
DERBARRE (252 RA)
No. of Step Tests (or Leakage Tests) 60 57 65 30 27
BEMERFHRE
No. of Day Flow Tests 2 354 2 429 2793 3269 3458
BRIRSRXE
No. of Sounding & Visual Inspections 3238 4220 4438 4914 3177
RIFRIRR X 8RSt
Total No. of Tests & Inspections 5944 6 997 7574 8 489 6 903
HERNZRE=EHE
No. of Leaks Detected 3107 2998 2 598 2 563 1846
GEHEBTMBIBRNKE (TI5XB)

Estimated Quantity of Fresh Water Saved
(cubic metres/day) 109 817 126 019 127 244 93 731 75299

@K Sea Water
SMBEETETHORAIRIE

Tests Conducted Per Financial Year

2006/07 2007/08 2008/09 2009/10 2010/11

RIERERSRFHAKXE

No. of Minimum Night Flow Tests 0 0 0 0 0

DEREBARRE (BH2REA)

No. of Step Tests (or Leakage Tests) 3 3 2 2 0

BEREAFERE

No. of Day Flow Tests 332 336 325 327 348

BRI

No. of Sounding & Visual Inspections 153 eee 207 155 304

A RIRSRREHRST

Total No. of Tests & Inspections 488 561 534 484 652

HEEIR2REEHE

No. of Leaks Detected 116 161 153 154 124

[H5tEBTMBNEKE 115K 8)

Estimated Quantity of Sea Water Saved

(cubic metres/day) 30 642 45 592 113 201 18 204 29918
/

Annual Report 2010/11 e WSD 59



60

BRHEK

Delivering Water Efficiently

TEKBAIERIE - teSEET

Additional facilities built in water treatment works to increase the capacity.
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Supply Network

Our 15-year phased programme of replacing and rehabilitating
3000 kilometres of water mains across Hong Kong began in
2000 and is scheduled for completion in end 2015. We have
reached the half way point in our water mains replacement and
rehabilitation programme with 1535 kilometres of mains
upgraded as at end March 2011. The programme adopts
advanced construction methods and technologies to minimise
disruption to the public during the course of the upgrading
work. Where necessary, we apply trenchless construction
methods such as close fit Llining of existing mains, cure in-place
pipes, pipe jacking and horizontal directional drilling to reduce
the amount of above ground construction, traffic disruption and
public inconvenience.

Reducing Loss through Leakage

Whilst upgrading existing mains is critical in the reduction of
water loss along major water mains, the control of water loss
has also been strengthened through the wide application of
district monitoring and pressure management technologies.
With appropriate tools and expertise, we are able to identify leaks
in an early stage so that timely remedial action can be taken.
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To rehabilitate the pipeline by using trenchless method.
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Pressure management schemes target to maintain adequate and
stable pressure in designated supply zones. Investigative studies
have been completed in 12 of Hong Kong’s 17 major supply
zones and studies in the remaining 5 zones will commence in
late 2011. In 7 of the 12 zones where studies have been
completed, works to install pressure management
instrumentation and equipment are now under way. Works in
the other five zones will commence in mid 2013.

Trials using tethered in-line condition assessment technology in
selected water mains were completed in February 2011. This
technology, using an acoustic sensor or CCTV camera inserted into
in-service water mains can be employed to detect leakage points
precisely and provide visual evidence of the internal condition of
the water mains. This technology complements existing tools such
as noise loggers and leak noise correlators. Although it is currently
expensive, we are hopeful that competition in technologies in the
same field will drive the prices down. In the long term, we plan to
have a suite of technologies to apply to different mains within the
supply network. These technologies will be employed to identify
leaks as well as enable the optimal repair strategies to be
implemented.

Network Expansion

We implement works projects to expand the existing network
not only for meeting the demand growth as a result of new
developments or extension of the sea water supply system, but
also for enhancing the reliability of the supply system.

Annual Report 2010/11 © WSD
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The new cross-harbour fresh water submarine pipeline will be commissioned in 2012.
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Fresh Water

A cross-harbour fresh water submarine pipeline, 1 200
millimetres in diameter and 2.1 kilometres in length, is being
installed in the western part of Victoria Harbour between West
Kowloon and Sai Ying Pun. It is due to be commissioned in 2012.
To minimise the impact on the environment and to lessen
disruption to marine traffic during construction, a special
construction technique involving the pulling of joined pipes from
one side of the harbour into a pre-dredged underwater trench
by a winch set up at the other side, is used.

Detailed design work on the laying of a new fresh water
submarine pipeline from Lantau Island to Cheung Chau is under
way. This project will adopt the horizontal directional drilling
technology to minimise the impact on the environment, the
nearby archeological sites in the area, as well as marine traffic.
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The Telegraph Bay Salt Water Pumping Station under construction.
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Sea Water

As part of our initiative to conserve fresh water, we are
extending or upgrading the sea water flushing supply system. A
sea water flushing scheme is being built for the Pok Fu Lam area
which, until now, relies upon fresh water supply for toilet
flushing. The new scheme comprises a seafront pumping station
at Telegraph Bay, an associated sea water intake culvert, a salt
water service reservoir at Wah Fu and another at Pok Fu Lam, a
salt water pumping station at Wah Fu and associated sea water
mains. The new facilities will meet the daily demand for sea
water of 15 100 cubic metres a day, equivalent to the
requirements of 85000 people.

Sha Tin's sea water supply system is being upgraded with the
addition of 3 new seafront pumping station and two service
reservoirs at Ma On Shan and To Shek, together with an
associated mains system. In the North West New Territories,

Annual Report 2010/11 © WSD
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67 kilometres of sea water mains are being laid along Castle
Peak Road from Lok On Pai to Yuen Long and Tin Shui Wai.

A salt water pumping station at Lok On Pai and a service reservoir at

Tan Kwai Tsuen are also being built to meet the area’s needs.

To cope with the increased demand for flushing water in Wan Chai,

Central and Mid-level areas, the seafront salt water pumping
station is being reprovisioned to increase its capacity as part of the
Wan Chai Development Phase II. The supply scheme will be
supported by a new service reservoir at Magazine Gap Road, an

additional pumping station at Bowen Drive and 7 kilometres of new

salt water mains. These works will be completed by 2015.

Maximising Water Resources

We are constantly looking at ways to gather more water from

our existing resources and catchments.

Inter-reservoirs Transfer Scheme

In conjunction with the Drainage Services Department'’s flood

control strategy for West Kowloon, we explored the feasibility of

achieving water conservation as part of the flood control measures

that are in place in some areas of Hong Kong. The result is 3

BEARE KERRBEBXEMRFTEHS
Capital Investment Statistics on Mains Bursts Repaired
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BRI B8 2 AR AEY
An extension programme in
Tai Po Water Treatment
Works commenced for
meeting the increasing
demand of drinking water.

proposal for the Inter-reservoirs Transfer Scheme which will connect
the Kowloon group of reservoirs with Lower Shing Mun Reservoir
using a raw water transfer tunnel. Flood water, instead of being
discharged into Victoria Harbour, will be carried through a tunnel
and along an existing transfer system to the Sha Tin Water
Treatment Works where it will be treated to become fresh water.
The project is expected to gather an additional 2.5 million cubic
metres of raw water annually.

Catchwater Improvements

We are also planning improvements to catchwaters that will provide
for the safe and efficient collection of surface water. The first project to
take this forward will involve improvements to 26 kilometres of
catchwaters in the Shing Mun, Beacon Hill, Golden Hill and Tai Lam
Chung catchwater systems.

Securing Treatment Capacities

The Sha Tin Water Treatment Works and the Tai Po Water
Treatment Works are two major facilities for treating raw water.
The former is currently beginning a major reprovisioning phase
while the latter is undergoing an extension programme to ensure
that we will continue to have adequate capacity to treat raw water
to the prescribed drinking water standards, with a provision for
further improvement in the future. The phasing of the works will
ensure that at all stages of construction, the treatment capacities of
the two facilities will complement each other to produce an overall
output that meets the increasing demand.
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Progress of works under Replacement and Rehabilitation Project

Cummulative length of water mains replaced or rehabilitated (km)
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The capacity of the Tai Po Water Treatment Works will be increased
from 250000 cubic metres per day to 800000 cubic metres per day
in two phases at a cost of HKS5.1 billion. Phase 1, taking the
treatment capacity up to 400 000 cubic metres per day, will be
completed in 20711. Once this phase is finished, reprovisioning work
at the south works of the Sha Tin Water Treatment Works can
commence while the north works will remain in operation. Phase 2
of the Tai Po Water Treatment Works expansion will increase the
capacity of the works to 800000 cubic metres per day and is
scheduled to begin in 2012 for commissioning in 2016. The south
works at the Sha Tin Water Treatment Works is scheduled for
phased commissioning from 2017.

Managing Assets

We rely heavily on our physical assets to deliver water to the
community. Our goal is to manage the life cycle of these assets
to achieve a desired level of service cost-effectively and within
an acceptable risk framework.
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Critical Frameworks

We have in place a Master Asset Management Framework as
well as a Risk Management Framework which have been
developed based on international best practices for managing
the life cycle of our assets. We have also identified a number of
initiatives for continuous improvement.

These initiatives are being implemented in stages and include a
pilot project to establish a risk register to identify, analyse,
evaluate and treat certain operational risks that can affect
business and service delivery. A feasibility study is also under
way to identify the functional requirements for an asset
management information system which will cover existing and
future information technology and the required interfaces
needed to help the decision making process when applied to
asset management.

Maintenance Strategy for Plant and
Equipment

We have completed a series of Reliability-centred Maintenance
(RCM) studies for mechanical and electrical assets and plan to
apply RCM to key water treatment works and pumping stations
over the coming years to develop a systematic and
comprehensive model of maintenance strategies based on risk
assessment and continuous condition monitoring.
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Systematic and comprehensive maintenance strategies to be developed for enhancing the reliability of water supply.

PRLZE

RMENRMNEESERS - URSHIA
TIRIFESHENARIRTES - B
KRR B _ErNE - BERRE
BRI DR EMORE - BDWERTMN
REMBENE -

SREANE
ABZBEANEETRERAN - Ha)
ERNEREKBBOE’ELR -
HFORIE SR T BEEDHKE -
BRHRME S SRS AN BOVER -

BP9 W - =E - 0B BB KR
BRI IEETRIBIRTT LIZ © $TR
EZRKRBOEREFSHUE - BA
A REREHE T - Wit BmE KR E
LAMEA LRI _S—_—FRR -

Slope Safety

We are also enhancing our Slope Maintenance System to align it
with the slope data and format developed by the Civil
Engineering and Development Department. Once completed in
2012, the enhanced system will help us identify slopes that
require enhanced safety measures. The programme will also
help us collect and disseminate slope information in 3 more
effective manner.

Leverage on IT Systems

The Maintenance Works Management System, now fully
adopted by the Department, enables us to monitor and control
all the maintenance works across the supply networks. We have
upgraded the system to strengthen our ability to monitor the
conditions of our assets and to enhance our communications
with maintenance contractors.

Control systems are being upgraded at five water treatment
works — Tuen Mun, Ma On Shan, Tsuen Wan, Pak Kong and
Sheung Shui. Essential operational data are uploaded and
transmitted from each facility to intranet users. The control
systems for the Yau Kom Tau Water Treatment Works will be
upgraded by 2012.
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Staff monitoring operations of water treatment works through the control systems.
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New technologies continue to contribute to the efficiency and
effectiveness of our work across the spectrum of operations.
Digital Mapping System applications are being extended to
provide more information and new functions and an increasing
number of front line staff are using electronic notebooks
installed with Valve Isolation Computer Programme (VICP)
applications to facilitate front line operations. A mobile version
of the VICP is being deployed on the PDAs of operational staff
to facilitate more rapid on-the-spot emergency assessments.

Last year’s launch of a Digital Mapping Sub-system, specifically
devised for the water mains replacement and rehabilitation
project, has proven to be a success. Staff working at site offices
can now update and submit the as-built water mains records
through this system to the central Digital Mapping System,
increasing the efficiency of updating mains records and reducing
errors during transcription. The accuracy of our mains records is
now greatly enhanced.

Maintaining Quality from Source to Tap

Public confidence in the quality of drinking water is critical to our
success in supplying water. The quality of Hong Kong's treated
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Water tank for providing temporary water supply
to the public.
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Promotion of Quality Water Recognition Scheme for Buildings.

fresh water complies with the international guidelines under which
it is produced. However, ensuring that water of the same quality
emerges from the taps of homes, offices and other places of work
or recreation is the responsibility of others as well. Building owners
need to manage the operation of plumbing systems and maintain
their well-being in terms of integrity, functionality and cleanliness.

Quality Water Recognition Scheme for Buildings

Our Quality Water Recognition Scheme for Buildings now covers
1055 000 domestic households with a total of 3270 gold, silver
and blue certificates issued last year in recognition.

During the year, we also worked closely with the Housing
Authority on the introduction of a twin-tank water supply system
for buildings. Such design ensures that when one tank is being
cleaned, the other will continue to maintain water supply to the
building. Twin tanks were installed in 15 new public housing
blocks and similar provisions are being adopted in the design of
more than 30 blocks in both the public and private sectors.

Quality Systems

An integrated quality management system (IQMS) is being
adopted along the length of our supply line, from raw water
collection to treatment and distribution. This encompasses the
monitoring, control and maintenance of catchment, mechanical
and electrical plant and supply network, monitoring and control
regime to ensure conformance of drinking water to recognized
standards, and handling of customer complaints. The system has
been awarded ISO (International Organisation for
Standardisation) 9001:2008 annually for the last two years.
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Staff in an effort to ensure the smooth operations of water supply.
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Research and Development

Over the past two years we have stepped up research and
development work and partnered with a number of private
sector companies and academic institutions to look for new
technologies that help minimise water loss and maintain water
supply systems efficiently.

Optimising Facilities

To develop an advanced genetic algorithm based technology
which will optimise the pumping energy across our water supply
system, we engaged the Centre for Water Systems of the
University of Exeter, UK. The university’s researchers, supported
by our team of professionals, are developing the methodology
and software which, once completed, will be transferred to us
for operational use.

We have also continued our research into technology that can
detect leakage in in-service pressurised water mains and are
awaiting results which should be available later in 2011.
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Water Meter Replacement Programme

By the end of March 2011, we have successfully replaced over
1.2 million 15-millimetre-diameter water meters older than 12
years. This work is part of a programme launched in 2006 to
enhance the accuracy of water meter readings. Under the
Waterworks Regulations, a meter shall be deemed to register
correctly if its inaccuracy does not exceed +/- 3%.

Crisis Management

We constantly identify and manage risks across the entire supply
systems. Crisis management and the ability to maintain an
uninterrupted water supply, should any extraordinary event occur,
remain an ongoing challenge. A crisis management plan and various
contingency plans are in place to maintain a state of preparedness
for rapid mobilisation of resources and co-ordination of emergency
actions to be undertaken in the case of emergencies or crises.

In January 2011, we carried out an internal drill which involved
dealing with a hypothetical off-site incident at the Guangdong
Nuclear Power Station. This drill successfully tested the
effectiveness of our crisis management plan in handling an
emergency of this nature.

Our radiation testing operations have been fully reviewed and
tested following the Fukushima nuclear incident in Japan in
March 2011. We also entered a state of preparedness by
completing stock-taking of necessary protection gear and
monitoring equipment. The radiological monitoring of raw and
treated water in the supply and distribution systems was
escalated and, as a result, we were quickly able to allay public
concerns over the safety of water supplies.

BAIE D A BN L BEB R GE G E R - MIEFTDRLEE
Our active radiological monitoring after the nuclear incident in Japan allayed public concern about the safety of water supplies.
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