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From water resources and water quality
management, waterworks infrastructure
planning and construction, to waterworks
asset management and operations,
we strive to adopt a smarter and more
strategicapproach, and leverage the latest
technologies and robust stakeholder
support for continuous improvement in
the sustainability, reliability and resilience
of Hong Kong’ s water supplies.
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Striding towards a sustainable and regilient future
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Water plays a key enabling role in our city of the future.
It powers homes, economies and nourishes all life. Yet
with growing population and economy, climate change
impacts and changing life and work styles, water
security and resilience have never been more important.
To this end, the WSD has formulated a holistic water
management strategy to ensure the security and
resilience of Hong Kong'’s water supplies in the long run.

TOTAL WATER MANAGEMENT STRATEGY

Promulgated by the WSD and implemented since 2008, the Total
Water Management Strategy has outlined the road map for the
sustainable use of water for the social and economic development in
Hong Kong. To ensure sustainability of Hong Kong's water supplies
and strengthen its resilience against surging demand and challenges
brought about by climate change, we have engaged international
experts and consultants to conduct the Strategy review for smarter
and strategic management of our water resources. The Review
confirmed that the major initiatives in both water demand and
supply management have achieved their respective milestones.
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Annual Fresh Water Demand Projection by 2040
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Without demand management measures:

1110 2
million m3

-

B/ H I AR E R R
Containing water demand
together to ensure that
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existing fresh water supply arrangements can meet
projected demand up to 2040

Climate Change and Water Forecast Projections

Taking into account the extreme impacts of climate change,
the Review updated the forecast of water demand and supply
methodologies and projections up to 2040. The water demand
projection was estimated based on the baseline population
projection provided by the Census and Statistics Department. Under
the expected population growth scenario, the annual fresh water
demand is projected to increase to 1 110 million m3 in 2040, in the
absence of water demand management measures.

~
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With demand management measures:

00 s
million m3
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Having assessed the current arrangements taken into consideration
the annual rainfall reductions due to climate change, the international
experts confirmed that with the implementation of water demand
management measures to reduce the demand to 990 million m?3, the
current fresh water supply arrangements will be able to meet the
forecast demand up to 2040.
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A Two-Pronged Approach

In the Review, we have also evaluated water management options
using multiple criteria of resilience, economics and sustainability and
updated the Total Water Management Strategy (Strategy 2019) to
adopt a two-pronged approach which has taken account of the
views from the Advisory Committee on Water Supplies and other
stakeholders. The updated approach places emphasis on containing
fresh water demand growth and building resilience in the fresh
water supply with diversified water resources. The key initiatives of
containing fresh water demand include strengthening promotion of
water conservation, managing water loss and expanding the use of
lower grade water for non-potable purposes. See Containing Fresh
Water Demand Growth for more details.

Aside from managing fresh water demands, we are making great
strides in building resilience in water supply by utilising new water
resources — desalinated water, which is a strategic water resource not
susceptible to the effects of climate change. We have commenced
the construction of the first stage of “Tseung Kwan O Desalination
Plant” which uses the latest reverse osmosis technology to produce
fresh water. Upon completion, it is estimated to meet around five per
cent of Hong Kong's total fresh water consumption. See Seawater
Desalination for more details.

Continuous Monitoring and Review

To ensure our ability to adapt to worse-than-expected scenarios,
a host of backup measures have been formulated. These include
building up more desalination capacities, expanding our reservoir
capacity and catchment, reactivating mothballed water treatment
works and increasing Dongjiang water supply. If the future conditions
deviate from our present projections, we can implement appropriate
backup measures as necessary.

We will conduct regular review of the “Strategy 2019” and update
it as needed to make appropriate and timely responses to changes
arising from water demand, the effect of climate change on the local
yield; as well as the cost-effectiveness, technological development,
reliability and environmental impact of various water resources.
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EXISTING WATER RESOURCES

Over the years, Hong Kong has enjoyed a reliable water supply.
Hong Kong's water resources comprise three sources: Rainwater from
local catchments, imported water from Dongjiang in the Guangdong
Province, and salt water for toilet flushing.

A EE K
Local yield

R TFREERAKE

Total Water Consumption of Hong Kong in 2020 ]

aEUNENSYIN

3 1 3 45 HE K
Total million m3

Salt water for flushing

FTK

Dongjiang water

—ECEFRAKERESHRKEE
Annual Fresh Water Consumption by Sector 2020

k¥R Sector

BIKFE Fresh Water Consumption
BB KA EE D million m® and percent of total

E=F7K Domestic

B 7K R R Flushing

626 (61.0%)

63 (6.1%)

R7k# &£ Total Fresh Water Consumption
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1027 (100%)

To better prepare Hong Kong for the challenges of climate change,
the increasing demand for fresh water due to continuous population
and economic growth, as well as the competition for water resources
in the Pearl River Delta region, we have been developing new
water sources that are not susceptible to climate change, including
desalinated water and recycled water (viz reclaimed water, treated
grey water and harvested rainwater).
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Annual Rainfall 2016 — 2020
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Local Yield

The vyield is collected in catchment areas, most of which fall
within country parks that are well regulated and protected from
contamination. We adopt a multiple barrier approach to control
development, regularly conduct inspections and monitor water
quality in these areas to ensure water safety. In terms of quantity,
the local yield is not stable every year, and can be subject to drastic
fluctuations. Coupled with the effect of climate change, we foresee
even greater fluctuations in the future.

TE-ARFEET_EFIFREKE
Annual Net Yield 2016 - 2020

B &K million m?
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Dongjiang Water

To fill the gap between Hong Kong's local yield and water demand,
Dongjiang water is imported as needed, up to the annual supply
ceiling stipulated in the supply agreement between Guangdong and
Hong Kong. If more local yield is available in a particular year, less
Dongjiang water will be imported. This flexible arrangement avoids
wasting water resources and saves pumping costs.

T KE

Dongjiang water mains

22 7}<i§% —7—?:I:—_qzq—:¥&



F—HORIKEKBEEARAZZT_ZF
+-RA%F] H_ T FE_FT_=F
BEH=F R IEUTFERN [HE

@wEE | FRELAE [HEHR] - RER
ROIKBUKEMIRAKE » WsHEHRES

pal- N ETHHET?E*%J:@ BRE L%
ERTMEBENRIKEE  BAEEEN
ERFE -

e MARMBRKENKT @ FFIi%

HAKE LRIMBF—ERACEBEMER
FAMHKELREBERHKENESR)
BHZFENERKE - [HemR] 7R

BETHREREIKEKZERED
K WELAIERE T -NF - %
:%:*EFTé” TE 37 199 3% A9 4 5

hEEENFHRN G A B E
3ML%EO

Mip@EANSFEOKERBERERESF

1.33% *» W& %ﬁmﬁﬁﬁE%F
EEMARKIBTLERNES - £

TE-NAEREESREBEEBLBEIRE
HROKE - BESRES-_ZT=Z—FH
EBRKBEEE T -ZF K FE(H
48 21188 JT) - M3F48.861E BT + A
FEBENVREE T —%F
BEATRIKAHEMNS HTE R48.211E
BT M_E—NEN_ZT_ZTFNIH
DR B4A8.07 BB ILMA8.21EHE T ©

39 B A 3 7K

—NAZFEHRR FBESIANBKFBR
ESNMRERIHEZEBEREAIFE
BRPRONMT Z—  ERMANKER
EETHEZREEENIER - B AT
ﬁﬁ%ﬁﬁTE%%%%%/ﬁ%%m
AR BEHRELNIRIZTKEK
BETRENENRK @E%ﬁ%%%
24% -

A new agreement on the supply of Dongjiang water to Hong Kong
for a three-year period from 2021 to 2023 was signed in December
2020. The previously adopted “package deal lump sum” approach
is enhanced to a “package deal deductible sum” approach in which
the water price will be deducted according to the actual amount of
Dongjiang water supplied. The continual adoption of a package deal
approach to stipulate an annual supply ceiling can guarantee Hong
Kong a stable yet flexible supply of Dongjiang water to meet the
city's actual needs.

The new agreement has introduced a water price deduction
mechanism under which the annual ceiling water price will be subject
to the deduction of a sum (by multiplying a unit rate to the difference
between the annual supply ceiling and the actual amount of water
supplied) to arrive at the annual actual water price. This “package
deal deductible sum” approach has addressed the requests by
the public for payment based on the quantity of Dongjiang water
supplied and will be maintained at least up to 2029. It is estimated
that under the mechanism in the new agreement, based on the 2021
price level, the maximum saving within this nine-year period will be
HK$324 million.

The annual ceiling water prices in the new agreement will be
increased by 1.33% each year, which generally reflects the changes
of the relevant consumer price indices of Guangdong and Hong Kong
and the exchange rate between the Renminbi and the Hong Kong
dollar. In view of the prevailing challenging economic environment
arising from the COVID-19 epidemic, Guangdong authorities have
agreed that instead of HK$4,886 million, the actual water price
for 2021 is to be frozen at the 2020 level (i.e. HK$4,821 million)
to ease the financial burden of Hong Kong. In 2021, Hong Kong's
expenditure on Dongjiang water will be HK$4,821 million, compared
to HK$4,807 million and HK$4,821 million paid in 2019 and 2020
respectively.

Salt Water for Flushing

In the late 1950s, salt water was introduced in Hong Kong for toilet
flushing. Hong Kong is one of the few places in the world extensively
applying this sustainable resource which forms an important
role of our water management. Currently, our salt water supply
network covers about 85% of the Hong Kong population. About
300 million m?* of seawater is supplied per annum, conserving an
equivalent amount of fresh water which is about 24% of the total
water supply.
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TE-REECEFCEFRFRAKMES
Annual Quantity of Fresh Water Supply
2016 — 2020
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Outlook of Future Water Resources

Following the recommended two-pronged approach under the
Strategy 2019, we seek to build a diversified portfolio of water
resources in future. Fresh water resources will account for about
75% of the total water consumption in Hong Kong while the lower
grade water for non-potable uses will account for the remaining
25% consumption.

Estimated Composition of Hong Kong's Water Sources under Strategy 2019

ALK

Desalinated water
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16-35%

Local yield
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BT

Dongjiang water
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for potable use
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Total water for non-potable use
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CONTAINING FRESH WATER DEMAND GROWTH

Following the Strategy Review in 2019, containing the growth
of fresh water demand plays a pivotal role in water demand
management. In line with the territory’s sustainable development, the
Government targets to reduce the average fresh water per capita
consumption by 10% by 2030 at the earliest, using 2016 as the base
year, as pledged in the Chief Executive’s Policy Agenda in 2017 and
2018. To achieve this goal, we are taking forward three major water
demand management initiatives, namely water conservation, water
loss management, and expansion of use of lower-grade water for
non-potable uses.

Water Conservation

Conserving water and using water wisely help secure our water
supply for the long term. The success of such lies in the collaborative
efforts and contributions from both industries and the wider
community. With this in mind, we are working closely with relevant
stakeholders and have launched various water-efficiency measures,
promotional campaigns, school education programmes, as well as
best practice guidelines aiming to inspire cultural and behaviour
changes to address our water challenges together.

H,OPE Centre

To reach out to the wider community and enhance their knowledge
of water resources and the importance of water conservation, we
opened the “H,OPE Centre”, the new Water Resources Education
Centre at our Tin Shui Wai Office Building in December 2019. During
the year, we collaborated with the Conservancy Association Centre
for Heritage to hold a themed exhibition titled “Water Exhibition”
from October 2020 to April 2021. Through the exhibition, visitors
could evoke the old and difficult days of water scarcity which
occurred in the 1960s for a better understanding about the future
water challenges and urgency for today's actions against water
scarcity. As of March 2021, H,OPE Centre has received about 13 000
visitors* despite the impact of COVID-19 epidemic.

* The H,0OPE Centre was temporarily closed for approximately 220 days from its opening in
December 2019 to March 2021 due to COVID-19 epidemic.
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The H,OPE Centre has 12 exhibition zones with over 50
interactive exhibits and games to provide various water-related
information. These range from water resources, drinking water
quality, water conservation and recycling, waterworks projects,
water efficiency to sustainability initiatives.
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Collaborated with the Conservancy Association Centre for Heritage, we held the “Water Exhibition” to educate the public about the future water
challenges and urgency for today's actions against water scarcity.
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Water Efficiency Labelling Scheme

Launched in 2009, our voluntary “Water Efficiency Labelling
Scheme” (WELS) encourages customers to use water-saving
products. The WELS label shows the level of water consumption and
water efficiency of the plumbing fixtures and water-consuming
devices helping consumers to make informed choices of purchase.
Implemented in phases, the Scheme has now been extended to
six types of plumbing fixtures and water-consuming devices, which
cover showers for bathing, water taps, washing machines, urinals
equipment, flow controllers and water closets.

The mandatory WELS is also implemented in stages. Since 1 February
2018, the use of WELS products of prescribed water efficiency has
been required in kitchens (domestic premises), bathrooms and
toilets (all premises) for prescribed plumbing works. To further
enhance water use efficiency, we are progressing with legislative
amendments to require registration of products of the prescribed
WELS types and affixation with WELS labels for sale in retail outlets
to facilitate consumers’ selection of water efficient products.
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The Water Efficiency Labelling Scheme shows the level of water consumption and water efficiency of the six types of plumbing fixtures and water-
consuming devices helping consumers to make informed choices of purchase.
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Best Practice Guidelines
for Water Usage in
Hotel Industry

English Version
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Best Practice Guidelines
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Best Practice Guidelines

To enhance water use efficiency across industries thereby reducing
non-domestic water consumption, we have developed a set of Best
Practice Guidelines to the industry practitioners taking reference of
the experiences of international best practices. We are collaborating
with hotel and catering associations to promote water use
efficiency in different aspects of their operations, including facilities
maintenance, hospitality service, kitchen and dining area operations,
swimming pools and landscape management.

We also encourage organisations to raise awareness and
participation from their employees and customers on water
conservation with a view to gathering greater contributions from
various stakeholders.
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Installation of Flow Controllers

One of the long-term measures to contain the growth of fresh water
demand is reducing domestic consumption, which accounts for over
half of the total water consumption in Hong Kong. The installation of
flow controllers is an effective way to reducing water consumption
from taps or showers and cultivating water conservation habits.
Since 2014, we have offered free installation of flow controllers in
public rental housing estates to increase efficiency of water devices
and change usage habits. The programme is on voluntary basis and
is scheduled to complete by 2022.

Leveraging the effectiveness of water conservation, the free
installation scheme was extended in 2019 to all private housing
estates and private schools (including kindergartens, primary schools
and secondary schools) as part of our community water conservation
campaign titled “Let’s Save 10L Water 2.0". See Promoting Water-Wise

Culture in the Community Wise section for more details.
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have installed flow controllers
as at March 2021.
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Promoting Water-Wise Culture

We believe a targeted approach in close collaboration with
stakeholders in promoting water-wise living and sustaining
water-cherishing behavior is the key to effect positive changes in
containing the growth of fresh water demand. The details of the
WSD's collaborative efforts with the community to promote water
conservation and water-wise culture are covered in the Community
Wise Section.

Water Loss Management

The hilly terrain as well as various disturbances to underground water
mains in Hong Kong due to frequent roadworks, busy traffic and
congested underground utilities have caused higher risk of leakage
from water mains. To this end, we adopt a holistic approach in
managing over 8 300km of our water mains, and have implemented
a host of measures to cut down water loss.

Water Intelligent Network

Under the project “Water Intelligent Network” (WIN), we have been
progressively establishing District Metering Areas (DMAS) in our fresh
water distribution network across the territory by 2024 to monitor
water loss. The WIN divides Hong Kong's fresh water distribution
networks into about 2 400 DMAs. Some of these DMAs are also
designated as Pressure Management Areas (PMAs) and equipped
with pressure reduction devices that can modulate water pressure to
a suitable level to reduce the quantity of water loss due to leakage.
As at end 2020, we have set up about 1 440 DMAs. Monitoring and
sensing equipment will be installed in each DMA to monitor water
loss therein.

The newly introduced “Water Intelligent Network Management
System” assists in collecting vast amount of data from these DMAs,
identifying anomalies and prioritising areas for follow-up actions
with the objective to determining the most suitable and effective
network management measures. These measures include:

¢ active leakage detection;
¢ pressure management;
¢ quality and speedy repair of water main leaks; and

¢ replacement and rehabilitation of water mains.
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In 2020/21, with the progressive implementation of the Water Intelligent Network,
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By 2030, we aim to reduce leakage rate of
government mains from 15% in 2017 to below
10%.
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Managing leakage of private water mains

2030

0%

Apart from managing water loss from government mains, a series
of measures, for example, installing master meters at private
developments, have been put in place to monitor water loss. We
also provide advice and support to property owners, management
agents and service providers to facilitate leak investigations through
publishing sample contract clauses and specifications, and providing
a reference list of local leak detection service providers.

The progressive implementation of WIN also allows us to identify
hidden leaks in private water mains. Once the intelligent network
detects an unusual amount of water consumption in certain DMAs,
our water loss management teams will assist in on-site visual and
sounding inspections, leak noise correlation surveys and leak
detection step tests. In case the water loss is suspected occurring in
the private water mains, advice and support would be provided to
the concerned property owners and management agents.
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RAISING PROFESSIONAL SKILLS IN LEAK DETECTION

IR ERANEENMB ML HZEE MK  Enhancing knowledge and capability of practitioners is the key to

MARBRE - BIRAKREBEMER 2T  tackling water loss. To raise the quality of monitoring water leakage
EEMEEREE  KBE—HHZ 1.% 7 and professional skills of the practitioners, the WSD has been working
MBERBESIE  BREBINRAERE - with various industry and educational institutes in developing
WHEEASZEELR - training and qualifications as well as sharing practical experiences to

the industry.

Hbh—FAfFERXRMESTEEZEEP One example of enhancing capability of practitioners is our
AV HEEM T KEBREEZERE - B collaboration with the Hong Kong Institute of Construction in
IRAMEAENFEMEE D «- ZHRER developing a certificate course in leak detection on water mains.
—E-NFEHEY AEEEER - TR - Launched in 2019 and comprising components of theory, practical
BEREREMES  SREFEEE training, inspection report writing and examination, the course
EENEETS  FRESEEEEDH provides a key platform for enabling continuing professional
IKEIREMEIEEZE o development while enhancing quality of water mains planning and
management in Hong Kong buildings.

(— ‘$Z§%p%&f‘j REKBMBFEENTIEABMR BB KE BRI ME LR HER
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O This Certificate course offers both theoretical knowledge and practical training on leak detection
— of underground water mains, which is the most common difficulty faced by practitioners and those
| ‘ O O in the water and building management industries. The course not only helps practitioners build

a solid foundation on the subject, but also enriches their knowledge on planning and managing

f I I \ leakage repair works. ’
Q

k BB B R R AR IR (B BRIEEL
Mr CHIU Ka-shun, Daniel - Principal (Acting), School of Professional Development in Construction
of Hong Kong Institute of Construction

RIEEERERESEARTENENKENER - RXSNEREREBE B2 NAREER
f":“ajuﬂl@ﬁ SEFEAZESFHAIRERS  kEE TKERMNZIRE TN A - BFIEE
FIBBILRIE - (X B RHEIB R X ESREMRIRIE B A RRELANEEZREE -
BT AR E AT A B2 Py TR E BRI °
Practitioners and relevant sectors will receive practical training in the use of various and latest leak
detection equipment and methods to detect and locate water leaks at underground water mains
through participating in this course. The course aims at enhancing their skill and quality of leak
detection work. Through this course, we believe that practitioners can become more effective
and efficient in leak detection, facilitating timely locating and repairing the leak points. This will
help reduce water loss in underground water mains within both government networks and private

premises. ’
IKBEEZE (—) BKE AR BRI E
Mr LI Tat-pun - Chief Waterworks Inspector of Leak Detection Unit, Development (1) Division, WSD
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Automatic Meter Reading System

As part of advancing Hong Kong into a smart city, we have introduced
a smart water meter system — Automatic Meter Reading (AMR)
since 2018 in new public and private developments to further
promote water efficiency and smart living in the community.
Besides improving accuracy and efficiency in water meter readings,
we seek to raise customer awareness of water conservation and
inspiring their behaviour changes through the provision of water
consumption information via the AMR mobile app. The AMR system
also helps in enabling leakage detection and repair of water mains
through timely alerts on unusual consumption due to water seepage
or dripping taps.

With a view to extending the use of AMR to existing premises, we
are assessing the feasibility of adopting wireless technology. Due
to its remoteness from high-rise buildings and suitability for radio
gateway telecommunications, Tai O is selected as the first trial of our
wireless AMR solution to improving efficiency and customer service.
During the year, the trial was initially completed with satisfactory
results and a total of 500 smart water meters were installed in 2021.
We will further investigate the viability of the wireless technology.

RUEBFALENERE - BB FERENIBE - HWE - AR EFRIBNTRIEFAER B B)E % R4 o

Wireless AMR system is currently being tested in fishermen’s huts, village houses, public housing estates and government facilities with a view to

improving efficiency and accuracy in water meter readings.

X P& K

PR B ST R T o BB R (E R R
K BIEEKEEERBBKBIBEK
EEAPBKEEKREK) - BRFE - B
EBRMEREEZIFAAE - BRET4
RIKEIR °

Lower Grade Water

Leveraging advanced technologies, we have been actively
expanding the use of lower grade water, which includes salt water
and recycled water (i.e. reclaimed water and treated grey water
and harvested rainwater) for non-potable uses, for example, toilet
flushing, landscape irrigation and street cleansing to help conserve
fresh water resources.
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The supply of reclaimed water will

SETHEAK
save fresh water each year

22 BEMHK
about million m3
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We aim to expand the network coverage for supplying lower
grade water from 85% to 90% of Hong Kong's total population
for flushing and other non-potable uses in the long run with the
focus on the new development areas and those areas currently being
supplied with fresh water for flushing.

Salt Water Supply Network

To further reduce the fresh water consumption, we continue to
expand the use of salt water for flushing. The Tung Chung New
Town is currently being supplied with fresh water for flushing. We
are building a replacement salt water supply system that will be
completed in 2023 to supply salt water to the Tung Chung New
Town and its extension for flushing.

Supply of Reclaimed Water

The Shek Wu Hui Sewage Treatment Works is being upgraded to
an Effluent Polishing Plant (EPP) with tertiary treatment process.
This will increase its capacity for treating sewage from Sheung Shui,
Fanling and adjacent development areas, and allow us to produce
reclaimed water by further processing the EPP’s treated effluent.
Using reclaimed water for flushing and other non-potable purposes
not only saves our precious fresh water resources, but also reduces
the amount of treated effluent discharge to the receiving water
bodies. The reclaimed water supply system is capable of processing
a total volume of up to 22 million m? per year with a coverage of
about 500 000 people, hence saving an equivalent amount of our
fresh water supply each year.

In April 2017, we began to construct a service reservoir and lay trunk
water mains to pave the way for the supply of reclaimed water to
the northeast New Territories, including Sheung Shui and Fanling.
The design of the remaining works, including water reclamation
facilities, a pumping system and local distribution mains, has been
substantially completed and we aimed to seek the funding approval
from the Legislative Council Finance Committee in May 2021. The
construction works are scheduled to commence in the third quarter
of 2021 and the supply of reclaimed water will be first commissioned
in Sheung Shui and Fanling in 2024 to be followed by new
development areas in the North-east New Territories progressively.

BEY

covering about

o00 000 2.
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Grey Water Recycling and Rainwater Harvesting

Grey water collected from households and industries as well as
rainwater harvested can be treated and reused for non-potable
uses thereby reducing fresh water consumption. From September
2020, we began the construction of a grey water recycling system
with a maximum treatment capacity of 3 300 m? per day at the
Anderson Road Quarry Site Development. The supply of grey water
will commence in 2023 to tie in with the population intake of the
development.

The centralised grey water recycling system consists of a grey water
treatment plant, a pumping system, a service reservoir for storing
treated grey water, and water mains for grey water collection and
distribution of the treated grey water within the development for
flushing and other non-potable uses.

The Government is leading by example in adopting grey water
recycling and rainwater harvesting systems with the promulgation
of internal guidelines for installing these water recycling facilities in
new government projects. Following this initiative, new buildings of
approximately 115 government projects have been equipped with
grey water recycling and/or rainwater harvesting systems as at March
2021. The WSD Tin Shui Wai Building is one of these government
projects supporting the relevant initiative.
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To advance adoption of grey water recycling and rainwater harvesting
in the private sector, we have proposed new provisions in the Hong
Kong Green Building Council’s Building Environmental Assessment
Method (BEAM) Plus New Buildings Assessment Tool Version 2.0
to incentivise project owners to adopt grey water recycling and
rainwater harvesting systems in their new development projects. As
at March 2021, about 60 certified projects under BEAM Plus New
Buildings Assessment Tool v1.2 and v2.0 have initiated efforts in
adopting water recycling facilities.

.
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BUILDING RESILIENCE IN FRESH WATER SUPPLY
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Seawater Desalination

To cope with the extreme impacts of climate change on the local
yield, we are developing desalination which is a strategic fresh
water resource and building the first stage of the Tseung Kwan O
Desalination Plant to strengthen resilience for fresh water supply in
Hong Kong.

As a coastal city, Hong Kong enjoys an abundant supply of seawater
providing a favourable condition for supplying desalinated water.
Using the latest reverse osmosis technology, the first stage of the
Tseung Kwan O Desalination Plant will produce potable water
in compliance with the “Hong Kong Drinking Water Standards”
(HKDWS). It will have an annual production capacity of 50 million
cubic metres with the provision to double its capacity to 100 million
cubic metres per annum in the future.

Located on an 8-hectare site which is adjacent to Joss House Bay
(also known as Tai Mui Wan), the desalination plant is scheduled
to be commissioned in 2023. We strive to integrate sustainable
green features into the design, construction and maintenance of the
plant. These include the adoption of renewable energies and low-
energy consumption processes, rainwater harvesting for irrigation,
smart street lighting poles, green roofs and walls to minimise carbon
footprint while enhancing energy efficiency. We seek to build
a top-class green infrastructure and achieve the top BEAM Plus
New Buildings Platinum accreditation for its outstanding building
performance.

In the course of construction, we have incorporated a number of
measures to promote innovation, professionalism and revitalisation
under the initiative of “Construction 2.0” as advocated by
the Development Bureau. For example, we have used Building
Information Modelling (BIM), Design for Manufacture and Assembly
(DfMA), Modular Integrated Construction (MiC), Digital Works
Supervision System (DWSS) and smart safety devices for enhancing
project efficiency as well as improving site safety.
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Water s«ppﬂn D-pamn.m. the Government of HKSAR

In 2020, the First Stage of Tseung Kwan O Desalination Plant was
recognised with important industry awards on its innovative design,
efficient BIM collaboration, and climate-proof infrastructure. These
include:

¢ Silver Award at the Hong Kong Institute of Building Information
Modelling (HKIBIM) Awards 2020

¢ "BIM Projects 2020" in the Celebration of BIM Achievement 2020
organised by Construction Industry Council

Celebration of
BIM Achievement 2020

First Stdge of
Tseung Kwan O
Desalination Plant

BIM Projects
2020
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The First Stage of Tseung Kwan O Desalination Plant produces a reliable source of potable water while
integrating sustainable green features into the design, construction and maintenance of the plant.
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At the WSD, we strive to provide Hong Kong with safe
and reliable water supplies through routine water
quality monitoring, comprehensive water safety plans,
legislative regulation, quality asset management and
strategic enhancements in water supply infrastructure.

WATER SAFETY

Hong Kong enjoys one of the safest water supplies in the world. We
have developed an integrated Drinking Water Quality Management
System to monitor water quality from sources to consumers’ taps and
ensure that the quality fully complies with the Hong Kong Drinking
Water Standards (HKDWS) for the protection of public health.
The HKDWS was established with reference to the Guidelines for
Drinking-water Quality published by the World Health Organization
(WHO) and other international practices.

Water Quality Monitoring

Water quality monitoring is a fundamental tool to ensuring our
freshwater resources are properly protected and managed. We
undertake comprehensive programmes through a series of physical,
chemical, bacteriological, biological and radiological examinations
of our raw water* and drinking water samples to monitor water
quality in the entire water supply system. These range from the

* Raw water includes Dongjiang water and rainwater collected from local water gathering
grounds.
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Drinking Water Samples

MEEE

Financial Year

reception point of Dongjiang water at the Muk Wu Raw Water
Pumping Stations, catchment areas and related facilities, impounding
reservoirs, water treatment works, service reservoirs, distribution
systems and consumers’ taps. During the year, more than 160 000
samples were collected and tested.

RIKERAEY
No. of Drinking Water Samples

2016/17

2017/18

2018/19

2019/20

2020/21

84 089

82 389

82717

81221

74 411
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Note: The above drinking water samples were taken at water treatment works, service reservoirs, connection points and publicly accessible consumer taps.
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Maintaining Dongjiang Water Quality

Under the current Dongjiang Water Supply Agreement, the
Guangdong authorities ensure the quality of Dongjiang water
delivered to Hong Kong meets the national standard for Type
Il water in the “Environmental Quality Standards for Surface
Waters” (GB3838-2002), which is the highest national standard
applicable to surface water abstracted for human consumption. A
series of measures and projects have been adopted to prevent the
contamination of Dongjiang water delivered to Hong Kong:

¢ provision of a bio-nitrification plant at the Shenzhen Reservoir;

¢ construction of dedicated aqueduct from Dongjiang to Shenzhen
Reservoir;

¢ undertaking of river sewage diversion works and pollution
prevention;

¢ implementation of the Dongjiang Basin Water Quantity and
Quiality Monitoring and Control System; and

¢ completion of the comprehensive remediation project for the
water environment of the Sha Wan River Basin.
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Via our online water quality monitoring system, we monitor the
quality of Dongjiang water round the clock at the Muk Wu Raw
Water Pumping Stations, where the Dongjiang water is received in
Hong Kong. Dongjiang water samples are also collected regularly at
the Muk Wu Raw Water Pumping Stations for conducting detailed
analysis to ensure that the Dongjiang water supplied to Hong Kong
complies with the national standard for Type Il water in the
GB3838-2002.

SR FEHIE B R KT

Average Ammoniacal Nitrogen and Manganese Levels in Dongjiang Water J

BMEEE I
B Financial Year GB3838-2002 I EFEE
. GB3838-2002 Type Il
Unit Standard Value
2018/19 2019/20 2020/21
/f/f = AN
A , =5/ B 0.04 0.03 0.03 <0.5
Ammoniacal Nitrogen mg/L
7 = AN
i =52/ DI 0.03 0.03 0.02 <0.1
Manganese mg/L
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Enhancing Drinking Water Quality Monitoring

Over the years, we have implemented a drinking water quality
monitoring programme to collect drinking water samples from water
treatment works, service reservoirs, connection points and publicly
accessible consumers’ taps (such as those in shopping centres,
clinics, community facilities, sports grounds, markets, government
offices and estate management offices) to monitor the quality of
drinking water and facilitate the creation of a territory-wide database
for reviewing the HKDWS.

In December 2017, we launched the “Enhanced Water Quality
Monitoring Programme” (”“Enhanced Programme”) to strengthen
our water quality monitoring at consumers’ taps in randomly
selected premises in Hong Kong, and collect drinking water samples
from these drinking taps for testing six metals, namely antimony,
cadmium, chromium, copper, lead and nickel that could be present
in internal plumbing systems.
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The Hong Kong Drinking Water Standards (HKDWS) is reviewed
from time to time by the Government to ensure our drinking water
quality and safety. In the latest HKDWS to be released in April 2021,
60 parameters are included. With reference to the WHO’s Guidelines,

the Government has adopted more stringent standards for chlorate
and dichloroacetate in the latest HKDWS.

TIREZ

\/
Read more > @
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A

Feature Story

BERElH EAKEERARE
EMBRACING INNOVATION FOR RAISING WATER QUALITY MONITORING
PERFORMANCE

LUSE A B 2 4% B5 3 7K B Fl E 4% Unmanned surface vessel system deployed in water
quality monitoring and sampling

KEHNFEKEEBNTERKEREZ — - Raw water in impounding reservoirs is one of the major drinking

K 7B 7F B BS A K 3F 89 7K B A Hh BURE K water sources in Hong Kong. The WSD monitors the water quality
AEB IS TR BKBEAR/KEE®  and collects water samples in impounding reservoirs on a regular
2 BRRKZE - basis which facilitate effective control of water treatment process at

downstream water treatment works to ensure the safety of drinking
water.

BIRFKEKEGER - KEBEESIAT To advance water quality monitoring, the WSD has introduced a new
EFTHE ARG - FE/KEE ENESBIKE unmanned surface vessel (USV) system in recent years to perform
MEEE - BIBEBAIFRE - IBFZ&0k automatic water quality monitoring and sampling in impounding
SLFE B e H) B ER R o reservoirs, boosting emergency responsiveness and operational
efficiency through the adoption of innovation and technology.

RIETT A TR 2RI IERFE T » HEN B A (5 EE A V&K KO8
7T B B K E B K -

The USV fleet performs automatic water quality monitoring and
sampling at the Plover Cove Reservoir enhancing efficiency and
emergency response.

BEAMKERE  BEX  JZH5F  BHS -

BmplE  RifE-a BRREEHE UEXZE
HUbBETTERF DT

The USV system collects and sends data of
temperature, conductivity, turbidity, dissolved
oxygen, pH, chlorophyll-a and blue green algae to
the base station computer for real-time analysis.
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MERBIIZEI4RNE -

Powered by renewable energy, the USVs can continuously operate
for about three to four hours for a distance of 11km to 14km.

1 T T

ARl BAEB17EKEFEFERK KEKE
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Enhancing emergency responsiveness

Currently, there are 17 impounding reservoirs for raw water storage
in Hong Kong. The water quality of impounding reservoirs may
be sometimes affected by the natural environmental conditions or
unexpected incidents. For instance, a change of weather may lead
to excessive growth of algae thereby causing an impact on water
quality. The USV “fleet” introduced by the WSD mainly conducts
water quality monitoring at the Plover Cove Reservoir, Hong Kong's
impounding reservoir with the largest surface area, to keep track of
water quality and initiate appropriate action in case of emergency.

Equipped with monitoring and auto-navigation systems

The USV system consists of a base station computer and four electric
USVs. Each USV is equipped with a water quality monitoring unit to
monitor temperature, conductivity, turbidity, dissolved oxygen, pH,
chlorophyll-a and blue green algae. The water sampling unit on each
vessel is connected to a pipe underneath, pumping water into the
water sampling tank directly.

The USVs are also equipped with auto-navigation system and
obstacle avoidance system for navigating around obstacles during
operation. By using the base station computer, the WSD staff can
remotely control the USVs to navigate automatically along a pre-set
route, monitor water quality and conduct sampling at designated
locations within the reservoir. The water quality data collected will
be sent to the base station computer in real time for timely analysis
and generation of a surface water quality profile indicating areas
with significant variations in water quality to facilitate evaluation and
appropriate follow-up.
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IERE H b B E A

Scaling up to other locations and applications

/—" REBMEBZRKHNKDERR  BMAFESEAMMBEIBERERERE M
IKIE - AR TR B BRI RO B RK
KIGEEGKEBEEARTZAREERKEBIRNEHE D - flmn - B2

ReamERREEE  BEAMEASENENRHNEER  NEEEZE8EMN
A HEREFASMWERENEENRE -

Leveraging the successful implementation at the Plover Cove Reservoir, we plan to roll
out the USV fleet in phases at other impounding reservoirs for enhancing performance
of water quality monitoring.

The WSD team will continue to make attempts at upgrading the system response
capability to real-time water quality data. For example, when a higher chlorophyll
reading is recorded, the USVs will automatically respond by increasing the number of
monitoring points for more data and sample collection to facilitate detailed analysis on
the quantity and species of algae in the laboratory.

KB GRATB A S 4 "
Mr TANG Ho-wai, Waterworks Chemist, WSD

BAMBRGNEBR

Benefits of the USV system

B RERHAMELRRKELE - #5
ENEAMEGEEATER

Compared with water quality monitoring by the traditional manned
vessels, the newly introduced USV system has the following advantages:

CERZHAEAF  EAMABAC XD
AT AN BHBRIE - MEGMERIF B

)L = 5o

BB -

o ATRBKEFEAMBEE) BITR
KB SR E SOZ K [R5 1B A B A
FE -

s RIFEGHZ  BEAMARAULRKE
W REKEEGRRE S TEAEE
BB AGKEEEN DM NBE -

¢ BETE  EAMERSINADNES -
BLEERKERRE MBEFE AN
8 Bie B N [R K 9 TAE ©

¢ KIGREME (B ANMBRIBARRMHE-
KEBEEEAMHWBEEIN  TXK
KRR B BRG ELXBREHGEAMS
£ F
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¢ Ease of deployment: The USVs can be operated by a trained
technician, whereas traditional vessels have to be operated by a
licensed vessel operator.

¢ Shallow water applications: The USVs can travel to relatively
narrow or shallow areas in impounding reservoirs due to smaller in
size and therefore potential to broaden the areas of monitoring.

¢ Graphic report generation: The USV system can generate
water quality graphical reports with reference to the map of
the impounding reservoirs. This makes it easier for the staff to
diagnose the distribution and trends of water quality data.

¢ Emergency operation: With ease of deployment and
transportation, the USV system can be deployed at various
impounding reservoirs in the event of water quality emergencies if
necessary.

¢ Solar-powered: The USVs are powered by renewable energy.

The WSD has installed a solar panel system outside the USV
storage house for generating electricity to the USVs.



KZZEHE

BPMEREREAMZEREMNRA -
BREKEZE - KMFEEBER R
BOEBHEE BRE m*ﬁ%;ﬁriu’
HREBZAFP/KEEBRRRKKE -
REARERE -

BE-ZTLFE  ZfIRBUEFE_TZTN
FHEH ) CRAZAOKEER]) - BIFTME i

IR Z2FE]

BKKEEERLE

BIRZE—EFRA TR 2EE I
S2EZARERNERLRMNNEELS
BAREBERE KEBK KELEFEN
RGP EMER BB BER FHIFMAR
?ﬁtgﬁﬁ'%UET—Eiﬁ/\mE**E
BIERA

ERFEICEN —30 R Z R

FE=ZNEZHNERNMEZ I EBINNAR
KEEENZR B TIEREMEE
BF -BIESKM RAR-_ZE_FFXA
BHTRKKEEERG EP B MNRA
Fic 7 JEB 0 # A2 1 [ B 5T A o

BRYKRZ 25T E

EEYHRKKE R HE AR HK RGN

71!!%%’2“ BRI MED IR
R oK BHNETREYKZ 258

LM%I%%-&&LE%E’\JR7}<7K%T°

BMIEREFNERIKBEAZESH
BEREL [ KREEEHKRIFEI—RK
(BEBRERF)] - AP EHEKEEIEEE
HEC EREFTMYEEEA - TEEFT
EEEMKEREE -

Water Safety Plan

We have taken a risk-based and multiple barrier approach to ensuring
the safety of our drinking water supply. Through the effective
implementation of Water Safety Plan (WSP), in joint collaboration
with various stakeholders, we hope to ensure drinking water quality
from source to consumers’ taps for the protection of public health.

Since 2007, we have developed and implemented our WSP based
on the 2004 Guidelines for Drinking-water Quality from the WHO.

Drinking Water Quality Management System

In 2017, we reviewed and enhanced our WSP by developing
an integrated Drinking Water Quality Management System
(DWQMS) via health-based targets, water quality policy, system
assessment and monitoring of WSP, surveillance arrangements,
communications, training and public education, in accordance with
the recommendations of international experts as well as overseas
practices in Western Australia.

As part of ongoing improvements, we conduct regular reviews of
our practices and operational procedures taking reference from the
findings and recommendations of internal and third-party audits; as
well as overseas and local experiences in water quality management.
With a view to enhancing its effectiveness, we updated the DWQMS
inJune 2020 with, among others, enhancement in the risk assessment
on renovation works of service reservoirs.

Water Safety Plan for Buildings

Numerous factors of a building’s internal plumbing systems
influence the quality of drinking water and may result in microbial
or chemical contamination of drinking water. The WSD is committed
to promoting the implementation of Water Safety Plan for Buildings
(WSPB) to safeguard drinking water quality in the buildings in
Hong Kong.

Following the recommendations of the WHO, in consultation with
the Advisory Committee on Water Supplies, we have launched
the “Quality Water Supply Scheme for Buildings — Fresh Water
(Management System)”, a fresh water quality management cum
recognition scheme to provide incentives for participation by
property owners and management agents to implement the WSPB
at their premises.
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Since its launch, about

BEZEY
buildings

. 2 000:

CERZEYKZZFEIMAEBEN [ XE
HKRAE -RK(EERALR) ] -

have implemented the Water Safety Plan for
Buildings and joined the associated Quality
Water Supply Scheme for Buildings — Fresh Water
(Management System),
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A set of risk management-based guidelines and templates have also
been developed to cater for the application by general buildings, as
well as specific buildings such as schools, residential care homes for
the elderly and hospitals.

The WSD's risk management-based guidelines and templates
are considered among the best practices in promoting the
implementation of the WSPB, which are being archived in a website
jointly managed by the WHO and the International Water Association
for international reference.

To facilitate implementation, we have also published “Drinking
Water Safety Tips for Small Buildings” and the “List of Qualified
Persons Trained in WSPB” on the website for public access.

M

=R
benefiting some

PR o

households.

660000

In addition, the Government has taken the lead in implementing the
WSPB on its premises. By the first half of 2027, the WSPB will be
implemented in all government buildings. The Hong Kong Housing
Authority has made commitment to implementing the WSPB in all
of its public rental housing estates within four years since the fourth
quarter of 2018. The plan will benefit about 730 000 households
(28% of Hong Kong's total households) across all public rental
housing estates.

— B AFE FYEER . panmaes
ERRENAREHE -

By the f”St half Of 2027, the WSPB will be implemented

in all government buildings.
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Feature Story

BFRAMES  REREYMKRE
ENABLING JOINT EFFORTS FOR WATER SAFETY IN BUILDINGS
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Read more
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The implementation of Water Safety Plan for Buildings (WSPB) requires
long-term coordinated efforts of property owners and management
agents, financial resources, technical knowledge of the building’s
internal plumbing system, as well as public education and promotion.

To encourage the adoption of the WSPB in buildings, the Chief
Executive announced the launch of the “Water Safety Plan Subsidy
Scheme” (WSPSS) in the 2019 Policy Address providing eligible
property owners or management agents of private buildings with
financial assistance to initiate the implementation of the WSPB at
their premises with a view to further safeguarding the safety of
drinking water.

A funding HK$440 million has been allocated over five years to
subsidise eligible property owners or management agents to carry
out various assessment and control measures. These include water
safety risk assessment on the internal plumbing system of the building
for formulating the WSPB and rectification works for controlling the
risk(s) as recommended in the water safety risk assessment. From
July 2020, the Scheme began accepting applications.

To facilitate public understanding and encourage applications, we
have organised a series of public talks and promotional campaigns
to promote the benefits of the WSPB and the application procedures
of the WSPSS.

To lead by example, there is a new policy for all Government buildings
to implement the WSPB. The WSD is responsible to provide technical
assistance to the relevant bureaux/departments in the formulation of
the WSPB for their buildings.

“
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Enhancing Plumbing Material Control and
Commissioning Requirements

Since 2015, more stringent control measures and guidelines on
plumbing materials, design, construction and commissioning of new
plumbing systems have been enforced to strengthen drinking water
safety in inside service.

The WSD has a General Acceptance (GA) system in place to pre-
approve plumbing products in compliance with the technical
requirements set out in the Waterworks Regulations. Apart from
setting up the surveillance system in 2017 and the Material Testing
Laboratory in 2018 for enhancing the conformity of GA products,
the WSD launched a Voluntary GA Product Shop Scheme in 2020
to promote accessibility of GA products for the public in the retail
market. In a GA Product Shop, all GA products are affixed with
labels issued by the WSD. By scanning the QR code on the label,
customers can retrieve useful information about the GA product
including its country of origin, quality assurance status, expiry date,
etc. To provide better customer protection, all official sale receipts
issued by the GA Product Shops for GA products are also imprinted
with corresponding GA Reference Numbers. The list of registered
GA Product Shops can be found in the WSD's website. Besides, all
registered shops are required to have GA Product Shop Labels affixed
at prominent locations for convenient identification of the public.

Plumbing products with product certificates of independent
accredited certification body are also acceptable to the WSD. The
benefits of product certification are to promote industrial quality
through control at the upstream, continuous surveillance of
production process in factory to ensure consistent production quality
and compliance with the recognised standards. In 2019, the WSD
introduced a scheme to waive surveillance requirements for product
certification scheme plumbing products so as to promote inclusion
of more of these products into the GA portfolio.

Legislative Review

Legislative Review for Enhancing Drinking Water Safety

We continued our holistic review of the Waterworks Ordinance
(Cap.102) and Waterworks Regulations (Cap.102A) and launched
a 90-day public consultation in November 2020 on the proposed
legislative amendments. These include the regulation of plumbing
works, control of plumbing materials, control of drinking water
dispensers and fountains, safeguarding drinking water safety at
consumers’ taps, mandatory water efficiency labelling scheme, and
enhancing regulatory control of inside service leakage.
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In December 2020, we held two online public
forums participated by about 150 persons.
We are currently reviewing the views collected
from the public consultation and will proceed
with the corresponding law drafting work as
appropriate.
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Following the achievement of the ISO 55001
certification for our asset management system
for impounding reservoirs, water treatment
works, pumping stations, service reservoirs,
slopes, etc. in end 2020, we aim to extend
the certification scope to the remaining
waterworks assets in future.

WATER RELIABILITY

Asset Management

Waterworks Asset Management

To optimise the performance of our waterworks while minimising
costs and failure risks, we strive to attain the world-class quality for
waterworks maintenance and management.

We have implemented the ISO 55001-compliant Asset Management
System in stages to manage all of our waterworks assets. This system
uses a “life-cycle” approach that encompasses planning, design,
development, construction, operation, maintenance, renewal and
disposal of all assets, allowing us to make appropriate decisions
to meet future challenges, ensure sustainability and improve our
operational reliability and efficiency. In addition, it allows us to
manage risks of failure whilst maintaining a high level of service,
and to allocate resources and priorities for the various kinds of work
required according to risk analysis.
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Detailed and independent reservoir inspections

Due to the COVID-19 epidemic, our external expert advisors from
overseas could not visit Hong Kong to conduct onsite inspections.
While the in-house inspections and risk assessment continue to
operate, we sought to explore effective and technically practicable
arrangements to resume independent inspections by them under
epidemic condition. During the year, we made arrangements to
enable our advisors to conduct at their home countries 17 remote
inspections of our reservoirs. Where conditions permit, we would
seize opportunity in allowing advisors to inspect in a usual manner.

EZZZEE-FE > RMR/KERBEKEET T ATHRE
In 2020/21, we conducted the following inspections of our impounding
and service reservoirs:

FIREBREER
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In 2020/21, we oversee WHHEH 47 EREE
approximately Of these, slopes

ETTHEPMESSBEIR  ©° o o
6 50 iR R received preventive maintenance
slopes or upgrades o

detailed inspections
conducted by internal staff

84 IREKRIEE N TR AR

XHMEEREREITHER
B EER

remote independent
inspections conducted by
external expert advisors

Slopes Maintenance and Upgrades

We regularly maintain and upgrade the slopes under our purview via
soil-nailing, stabilisation of slope surface, construction of toe planter
wall, improvement in drainage system, general planting, provision of
safe access corridor and so forth. These efforts significantly decrease
the risk of slope failure and the corresponding danger it can pose to
the public, our staff and waterworks installations.
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Enhancing Water Main Asset Management

We are committed to enhancing the management of our huge water
main assets. Water main burst cases remain at a relatively low level.
In 2020, about 40 main burst cases were recorded. We will continue
to implement a risk-based water main asset management strategy to
maintain the healthiness of the government water supply networks
and to reduce the risk of water main bursts or leaks.

Taking into account various factors including the consequences of
bursts or leaks, ages and materials of the water mains, past records
of bursts or leaks, surrounding environment, etc., we accord priorities
for improvement works to those water mains assessed with high risk,
including replacement or rehabilitation to reduce the risk of water
main bursts or leaks. In addition, we will carry out improvement
works to water mains in “main burst hot spots” (i.e. sections with
repeated water main bursts).

Enhancing Water Supply Reliability

In-Situ Reprovisioning of Sha Tin Water Treatment Works (South
Works)

The project aims to ensure an adequate supply of quality potable
water to meet the anticipated increase in fresh water demand due to
the progressive implementation of new public and private housing
developments.

FIEIREREHT fastm ﬁ
Main works commenced Scheduled in S
I
N
Y: 2 [] 2 6 5z —
in August First quarter
2ERAEE

00, 4

Full facility commissioning
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From 2028, the daily
water treatment capacity
will be doubled from
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To improve productivity, promote site safety and enhance
environmental performance, the project incorporates innovative
construction methods and technology, including BIM, DWSS and
MiC. In particular, BIM enhances the design, construction and
project management, and enables all parties to visualise what is
to be built in a simulated 3D environment to identify any potential
design clashes, construction or operational issues via an efficient
single digital working platform for relevant modelling works and
data sharing. After completion, the asset information contained in
the as-built BIM models would be used for facility management
including operation and scheduling of future maintenance which
optimise cost and efficiency.

Sustainable building design features has been adopted throughout
the project with a view to achieving the top BEAM Plus New Buildings
Platinum accreditation for its outstanding building performance.

IR B] #5482 SRR AT 8 OB K B R it B B T2 (B )
IH B 8% oK E S 1T -

In-Situ Reprovisioning of Sha Tin Water Treatment Works
(South Works), with sustainable building design features, will
enhance water supply reliability.

Siu Ho Wan Water Treatment Works Extension

To cope with North Lantau's future development, it is required to
construct Siu Ho Wan Water Treatment Works extension to double
its current water treatment capacity. Construction works are
anticipated to commence in the first quarter of 2022 for completion
in 2028. Starting from the design stage, we have adopted the BIM
extensively in this project. As part of our commitment to sustainable
development, our goal is to achieve the top BEAM Plus New Buildings
Platinum accreditation for its building performance for this project.

150 000 2~
0 >O>> anz

300 000

o
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Facilitating Water Supply in New Development Areas

To meet the growth in water demand arising from the planned
developments in the Northwest New Territories, including Yuen Long
South, the Hung Shui Kiu/Ha Tsuen, Wang Chau, Tan Kwai Tsuen
and Long Bin, we will extend the Ngau Tam Mei Water Treatment
Works to increase its daily water treatment capacity to 440 000 m3.
We have engaged consultants to carry out investigation works for
the extension project.

The daily water treatment capacity of Ngau Tam Mei
Water Treatment Works will extend from

M TR

230 000 =

LU 2 B2 B EIBAIRKER o

to meet increasing fresh water demand.

BOIKKEXETE

BT R EMER R KE B E TR
Bt BRMERZZEZZEFNLAEMRA
Ti2 EMRIKPAKESZIHEE
Bt BBERD
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Dongjiang Water Main Improvements

As part of our ongoing efforts to ensure a reliable and flexible supply
of Dongjiang water, we commenced a project to replace the aged
glass reinforced plastic section of the P4 Dongjiang water mains in
September 2020.

Throughout the design and construction stage, we have adopted the
BIM technology to enhance the quality and efficiency of this project.

BB R B IR B A IR
Point cloud records taken by unmanned
aerial vehicle photogrammetry.
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We are dedicated to protecting our environment as well
as mitigating climate change in our operations through an
array of green initiatives on energy conservation, renewable
energy development and environmental mitigation.

ENERGY CONSERVATION AND RENEWABLE ENERGY
DEVELOPMENT

Energy Management System

We strive for continuous improvement in our plant performance by
implementing a series of energy conservation measures over a broad
spectrum of water utility management and operations.

To demonstrate our commitment to effective energy management,
we have successfully upgraded our ISO 50001 certification to the
latest version in October 2020. This certification covers the entire
water supply chain, from collection, storage, transfer and treatment
of raw water to the supply and distribution of fresh water and salt
water.

Sodium Hypochlorite Dosing Systems

Currently, we operate 22 seafront salt water pumping stations,
which supply an average of 760 000 m? of salt water per day
for toilet flushing to nearly 85% of Hong Kong's population.
Electrochlorination plants have conventionally been used to produce
sodium hypochlorite solution through the electrolysis of salt water
to disinfect salt water. In order to achieve saving in energy, we have
planned to install more energy-efficient sodium hypochlorite dosing
systems (SHDS) in the seafront salt water pumping stations.
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Upon the full replacement of sodium
hypochorite solution dosing systems,

R EFEHENEIR
Estimated energy
saved per year:

HER

equivalent to

BERD S LB
Annual carbon dioxide
emissions reduction:

COq

4 0002

tonnes

So far, SHDS have been put into operation at Tseung Kwan O Salt
Water Pumping Station (SWPS) and Siu Sai Wan SWPS. At present,
we are planning for the provision of SHDS at Kowloon South
No.2 SWPS, Tsuen Wan SWPS, Tuen Mun SWPS, Sha Tin Seafront
SWPS and Sha Tin Seafront No.2 SWPS. We target to complete the
installation in stages from late 2023 to mid-2024.

\
7 FIK B
GWh
REFEN
& Electricity cost per year
N
million
i 1
I
I
O 7
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Carbon Footprint Reduction

We have completed carbon audits for five of our office buildings.
With the implementation of energy-saving measures, such as the
replacement of air-cooled chiller plant with higher energy-efficient
water-cooled chiller plant in some of our office buildings, the overall
greenhouse gas emission was reduced.

Carbon audits have been completed for:

¢ Cheung Sha Wan Building

¢ Kowloon Bay Building

¢ North Point Building

& Tin Shui Wai Building

¢ Lung Cheung Road Mechanical and Electrical Workshop

Floating Photovoltaic Systems

Following the success of our pilot projects at the Shek Pik and
Plover Cove reservoirs, we are currently implementing a 100kW-
capacity floating photovoltaic (FPV) system at the Tai Lam Chung
Reservoir. Our long-term plan is to progressively implement large-
scale FPV farms on reservoirs in Hong Kong. We are also exploring
the application of renewable energy in various facilities.

The FPV systems on the water surface can naturally cool the solar
panels to enhance the overall efficiency in electricity generation.
The amount of electricity generated from each 100kW-capacity
FPV system is equivalent to the annual electricity consumption of 36
average households with a reduction of 84 tonnes of carbon dioxide
emission.

TR %

\/
Read more )@
KN FB K IGRAR B BERA

Floating PV System at Plover Cove Reservoir



https://www.wsd.gov.hk/tc/home/climate-change/mitigating/floating-solar-power-system/index.html
https://www.wsd.gov.hk/en/home/climate-change/mitigating/floating-solar-power-system/index.html
https://www.wsd.gov.hk/tc/home/climate-change/mitigating/floating-solar-power-system/index.html
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Did You Know?
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Apart from harvesting renewable energy from the sun, there are additional
benefits of installing floating photovoltaic systems (FPVs) over the reservoir
surface, which include reducing water evaporation, suppressing algae
growth, saving precious land resources and yielding a higher solar panel

power generation efficiency. Each FPV system generates about 120 000kWh
of electricity annually which will be used to power nearby pumping station

or air compressor house of the reservoir.

KHOBER
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Hydropower Generation Plants

Following the establishment of Hong Kong’s first hydropower plant
at Tuen Mun Water Treatment Works, we completed the construction
of a second hydropower plant at Sha Tin Water Treatment Works,
and its operations began in the third quarter of 2020. The design for
the hydropower plant at Ma On Shan Water Treatment Works was
completed which will be commissioned in 2024.

TR %

\/
Read more :@
Y HE B BREIK 7 % B

Hydropower Plant at Sha Tin Water Treatment Works
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First of its kind in Hong Kong, the hydropower plant at Tuen Mun is a pioneer in the world to
construct 500kW hydropower facilities at a water treatment works. The hydropower system

can generate up to about 3 GWh of electricity annually (equivalent to the potential reduction
of about 2 000 tonnes of carbon dioxide emissions each year).

NI KD BEEEE In-line Hydropower Harnessing Devices

EREAESTNESYEERRLEE Online monitoring instruments and wireless data transmitters are
BREKBPENEETHE - HRMEZFHN  important tools for the management of a modern water supply
T IEER] 0o B RIE 5 22 BB = network. We are installing in-line hydropower harnessing devices
IKNBERS  RREREBIZENEHE  (IHHD) in some of the District Metering Areas (DMAs) that we are
EHREERMEE N FAIFEREERH establishing under the Water Intelligent Network (WIN) to power
BEsE (BEER) FEEHT &M sensing and monitoring equipment and data transmission devices.
ERBEBETIASLEBET20ENEERX  We have procured 20 sets of IHHD from the Hong Kong Polytechnic
KOBERE -HAWNEDLR [EEH B University, funded by the Innovation and Technology Bureau's
UhE T RIBSAME ° TechConnect Block Vote, and have deployed four IHHD sets to the
WIN sites as a trial with promising performance.

BEH

Generator

EEEE
Vertical Drive Shaft

ERRWBEH

Vertical Turbine

ABEAR KN EERE - B [EEH] HEANBIREEREERE S S EZETEBENNBE -

In-line hydropower harnessing devices provide power supply to the monitoring and data transmission equipment of the Water Intelligent Network
for real-time remote monitoring purposes.
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ELIKEBHERATZIE
FEEYRESER
Trials of adopting
wildlife-friendly
measures in
catchwater areas

BRI E R EE
Collaboration with

ENVIRONMENTAL MITIGATION
On-site Chlorine Generation

We continue to upgrade the disinfection facilities of 10 of our major
Water Treatment Works, which will be completed progressively from
end 2021. Upon completion, the on-site chlorine generation facilities
will be commissioned, therefore eliminating the risks of chlorine
leakage during the transportation and storage of liquid chlorine.

Minimising Construction Impacts

Our New Works Branch strives to minimise the environmental
impacts arising from our waterworks construction throughout the
planning, design and construction processes. Each year, we establish
new objectives and targets under the ISO 14001:2015 Environmental
Management System (EMS) to continually improve our EMS and
environmental performance.

Enhancing Biodiversity

Concerted efforts across the society to conserving biodiversity is
essential to ensuring the city's sustainable development. The WSD
has participated in Hong Kong's first city-level “Biodiversity Strategy
and Action Plan 2016-2021" (BSAP) formulated by the Environment
Bureau. Joining hands with other government departments, we are
contributing efforts to enhance conservation of natural streams and
catchwaters by improving practices in and minimising ecological
impacts from our maintenance works.

NERKERRZRE
MZ B R E
Pilot biodiversity
initiatives in irrigation
reservoirs

AU EREI R AR D Rk D
AR BB

green groups

Trial to discharge part
of the local yield to
Tung Chung River
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HORGEBKEATTERERE - A MNBENZHENE
Pilot ecological floating platform at Hung Shui Hang Irrigation Reservoir in enhancing biodiversity.
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With the support of the Agriculture, Fisheries and Conservation
Department, we carried out trials of adopting wildlife-friendly
measures in catchwater areas, including installing animal escape
routes and using ecologically friendly materials in our improvement
works. In collaboration with green groups, we have also commenced
a trial to discharge part of the local yield to Tung Chung River in
Lantau to support their ecological study. This pilot initiative has
demonstrated encouraging results in helping to revitalise freshwater
habitats downstream.

With a view to enhancing biodiversity in waterworks, we are
collaborating with various green groups on various pilot biodiversity
initiatives in irrigation reservoirs. These include the ecological
enhancement of Hung Shui Hang Irrigation Reservoir through pilot
ecological floating platforms and an ecological survey.

We will continue seeking opportunities to contribute to government'’s
efforts on biodiversity conservation and to China’s national BSAP
while promoting public awareness and community involvement.




AIFRER (RKREFEK)
Per Capita Electricity Consumption
(Fresh Water and Raw Water)

TR/ 8 AN/ kWh/head/year
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ER R L
P W P A »

BB E Financial Year

AGHEE (i8K)
Per Capita Electricity Consumption (Salt Water)

FEE/8AEF kWh/headlyear

21 -
19 - 18.12 18.77
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BA 4 E Financial Year

BEMEEE (RKAREK)
Unit Electricity Consumption
(Fresh Water and Raw Water)

F B/ K kWh/m?

0.65 -
0.606 0.612

060 - o575  0.577 0=e
055 -
050 -
045 -
0.40
A

BfEL4EE Financial Year

BEMEEE(BXK)
Unit Electricity Consumption (Salt Water)

FRE/SLT7AK kWh/m?

042 -
0.40 - 0.389
0.38 -
036 -
034 -
032 -
0.30

0368 0368 .o (362

BB %E Financial Year
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AGEERKAE

Per Capita Domestic Fresh Water Consumption

AFH/ B Litres/day
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WOAEBEMEAEENKEER
Office Electricity Consumption Per Unit
Floor Space

FEE/F 75K kWh/m?
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AR AR (RAKRBK)
Per Capita Flushing Water Consumption
(Fresh Water and Salt Water)

AFH/ B Litres/day
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Note : Per Capita Flushing Water Consumption (Fresh Water and Salt Water) is
based on Hong Kong's total flushing water consumption.

FRHRE

Paper Consumption

% Reams

40 000 -
35 307

35000 - 2361
30581 3 36
30 000 L
10 133
25 000 so77 23 669 B3 55 103
20 000 | 5405 .

15000 g 7007
10 000 22 504 18 264 24 004 14 586 25174
5000
0
A Q) o
& /\\ \\ O)\q’ Q\
N N N v
) ) & ) »

BB E Financial Year

i ALK Wood-free Paper i ALK Recycled Paper

i BRESZ-ZFEE-FEROSH LR FXE?EquEAfz nE
_Tﬁfwﬁﬁér’ﬂ T2 W|ARMRANS AL BEARTEEE T _TF
—FE

Note : 1 752 reams of wood-free paper and 5 442 reams of recycled paper originally
planned to be ordered in 2019/20 was deferred to 2020/21 due to the special
work arrangements implemented in the first quarter of 2020.
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VOC Consumption for In-house Work

KFEREERAE N EERKTHBRAEE RN
Green House Gas Emissions Due to Electricity
Used for Fresh Water Processing by the WSD
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Paints, Adhesives and Sealants

VOC : {231 5 #1/ A% Volatile organic compound

B =
Others

RETHRE
Carbon Audit Report

PSR EE
Tonnes of CO, equivalent

RUF—SILHRE 8/ FIrREEEE

Tonnes of CO, equivalent per m? of floor area

1400 - - 0.25
1200 1045.2
- 02
1000 - 103
800 - - 0.15
636.1
600 - -0
400 -
- 0.05
200 -
3928
0 0
RAERE NEEERIE 3=V RIKEARE EABHELS
Cheung Sha Wan Kowloon Bay North Point Tin Shui Wai Lung Cheung Road
Building Building Building Mot Building Mechanical &

B 7 1 Scope 1 [ &= 2 Scope 2
HE-BERAZEREHNE

Scope 1 — Direct Greenhouse Gas (GHG) Emissions
#E2—(EARREESI BRREREBHNE
Scope 2 — Energy Indirect GHG Emissions
HE3-HMHEZREREHNE

Scope 3 — Other Indirect GHG Emissions

B %= 3Scope 3

Electrical Workshop

R —SILHRE 8/ FIrREEEE

Tonnes of CO:z equivalent per m? of floor area

g EAREBR-_Z_ZE_—FERETTHIRELBHEROECHARFEEIR  BRLD
360RAME A b E & (K0.05AM — Akl g &/ FH KEEMEE) 8RR = RN -

Note: Repair of the air-conditioning system in the North Point Building involving replacement of
refrigerant was conducted in 2020/21, which resulted in about 360 tonnes of CO, equivalent
(or about 0.05 tonnes of CO, equivalent per m? of floor area) of GHG emissions.
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AB4LERRES

Renewable Energy Generated ]

B =

’JBZ%E 2016/17 2017/18 2018/19 2019/20 2020/21
Financial Year

IKIGRMER ARG REIR B RGN EEE (TR

(R TEMEE) ; ; : :
Renewable Energy (RE) Generated by Land-based © 29430 ¢ 33397 : 29437 . 28940 230257
Photovoltaic (PV) Panels in Waterworks Installations (kwh) : : : : :

(see Note below)

KEZBAGEREB RGN EESE (TR ; : : : :
RE Generated by Floating PV Systems in Impounding : N/A © 134857 : 131328 : 200428 : 209007
Reservoirs (kWh) : : : : :

KB EIK N E RGN EEE (T EE) g g g g g
Generated by Hydropower Plant at Water Treatment © 61173 © 133078 : 311587 : 1491819 : 1478767
Works (kwh) : : : : :

wE(TRk)
Total (kWh)

WO ZE RN EE (AT

[2EMREREBRASIERERTAT/TRE] § ; ; ;

Equivalent Reduction in CO, Emission (kg) ¢ 63422 210932 © 330646 - 1204831 . 1342622
[The territory-wide default value of the emission factor : : : :

is 0.7 kg/kwh]

L RREKHKEH AT BARRESRFNEERE - RIR2TRABEREEZFM25TREANEERENLERM -
Note: The RE generated from Sunny Bay Salt Water Pumping Station is the summation of both 12kW PV system and 2.5kW wind turbine system.

PHERAHEBER
Information on Vehicle Pool Transport ]
BAEENBTER HEREIERE (2FD) wEE (RR)
No. of Government Vehicles Total Fuel Consumption Total Mileage (km)
in Operation (Litres)

B % i i % i i % i i

: . ©2018/19 © 2019/20 : 2020/21 : 2018/19 : 2019/20 : 2020/21 : 2018/19 : 2019/20 : 2020/21
Financial Year : : : : : : : : :

53 : : : : :

Diesel 85 86 20 144 386 199 676 220 661 771 660 1 062 437;1 112 553
/U 123 116 112 398065 313666 285478 1997 606 1599 969 1513 801
Petroleum : : g g g

Ba CUR/ET) z z z é z é é é

Hybrid (Petrol/Electric) 3 : 1 : 1 : 2 067 : 298 : 671 : 38 858 : 6439 : 13 903

LA

LPG

%E ....................
- 15 : 13 : 13 : - : - : - ©122293 : 81510 : 65975

Electr|C|ty : : : : : : : :

1 201920F EVAMBTE#AAEIZM 1 345 S04REEEA1 599 969N E °
Note: Total mileage of petroleum government vehicles in 2019/20 has been rectified from 1 345 504 km to 1 599 969 km.
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EESmHBERR
Emissions j

(AAWEET) — &bz k= |7 AGY CILON =2 v
(Figures in Tonnes) Co, SO, NOy RSP

B Ej : : : : : : : : : : : :
Eﬁ’]ﬁaﬁzﬁﬁﬁ\(ear :2018/19:2019/20:2020/21:2018/19:2019/20:2020/21:2018/19 :2019/20:2020/21: 2018/19: 2019/20: 2020/21

EEBERBENR

Direct Emissions

BIHf (420H) :
Vehicle fleet (Diesel);
B (TH) :
Vehicle fleet (Petrol)g

4 § § § z z z z z z z z z
(RiEAHBR) COT73 00082 77 - L - - e e e
Vehicle fleet (LPG) : : : : : : : : : : :
2 EE SR Bk AR

Indirect Emissions

FERE
(NLBEERFR)

Electricity 342785322807255372 94 65 ~ 30 310 297 170 8 8 6

347 522 0 536 - - - 4 1 1 .o

899 741 565 - - - 1 1 1 - ..

Consumed A
(Kowloon and New :
Territories) :

TS S S S S S S S R
clectricity 54533 53632 50053 19 12 8 51 48 38 1 1 1
Consumed ; ; z : z 5 z ; : : 5 5
(Hong Kong Island) : : : : : : : : :

ws
Total

398637377784306603 113 77 38 366 347 210 10 9 7
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