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We care about the lives and livelihoods of all
people in Hong Kong, both today and in the
future. For this reason, we are committed to
implementing our Total Water Management
Strategy and Drinking Water Quality Management
System with timely reviews and adjustments to
ensure the long-term sustainability, resilience and
safety of our water supplies. At the same time,
we continue to invest in our assets in a strategic
and systematic manner, to enhance their reliability
and operational sustainability.
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- - . High Island Reservoir
Building a Sustainable Future

IKEEH ) BEEERS KAKIEERSE At WSD, we are committed to providing reliable water supplies
BIHER FITEIRK B R ) B[ #5481 - WX and ensuring water sustainability for Hong Kong's current and
FEAD B ERALREZERABIRA - 57 future generations, safequarding existing resources in synergy

ERBENR ° with the city’s economic and ecological development.
RAKER EXISTING WATER RESOURCES

RBRKEREEAMEKEWENT/K B Hong Kong's water resources comprise rainwater from local

EREAMETKEFRIAE/K ZFKARE  catchments, imported water from Dongjiang in Guangdong, and salt

ELHKEIR  BAGUAZE SR AKERE- water for toilet flushing. These water resources have allowed Hong
Kong to enjoy a reliable water supply over the years.
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ZE-NEFRAKERNISHRKEE
Annual Fresh Water Consumption by Sector 2019

k¥ 7] Sector

BIKFHE Fresh Water Consumption
BEYAKREEAZEE S milion m® and percent of total

= A 7K Domestic

558 (56.0%)

T Z MK Industrial

59 (5.9%)

ARTS 2 K B % FA7K Service Trades

248 (25.0%)

BT F7K Government Establishments 48 (4.8%)
MK Construction & Shipping 19 (1.9%)
FREFA KRR Flushing 64 (6.4%)

RBk#HE Total Fresh Water Consumption

996 (100%)
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Local Yield

The vyield is collected in catchment areas, most of which are
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,
local yield is not stable every year, and can be subject to drastic
fluctuations. Coupled with the effect of climate change, we predict
even greater fluctuations in the future.

—E-RFE_F-NFRFEEKE
Annual Net Yield 2015 - 2019
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Note : Long-term mean rainfall is 2 399 mm
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Using salt water for toilet flushing was introduced in Hong Kong in the late 1950s.
Hong Kong has been one of the few places in the world that extensively applies salt

water for flushing.

Dongjiang Water

We import Dongjiang water as needed to fill the gap between Hong
Kong's local yield and water demand, 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 is imported. This flexible arrangement avoids wasting water
resources and saves pumping costs.

In 2019/20, Hong Kong entered the third year of its three-year
Dongjiang water supply agreement for 2018 to 2020. Under this
agreement, Dongjiang water prices increase by 0.3% annually, based
on the changes in the relevant consumer price indices of Guangdong
and Hong Kong and the exchange rate between the Renminbi
and the Hong Kong dollar. In 2020, Hong Kong's expenditure on
Dongjiang water will be $4,821 million, compared to $4,793 million
and $4,807 million paid in 2018 and 2019 respectively.

Salt Water for Flushing

Currently, our salt water supply network covers about 85% of
the population. About 300 million m? of salt water is supplied per
annum, conserving an equivalent amount of fresh water, i.e. about
24% of the total water supply. In 2019/20, we connected the salt
water supply network to residential buildings in Pok Fu Lam, Tuen
Mun East and Yuen Long, which saved about 0.5 million m? of fresh
water per annum.
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Annual Quantity of Fresh Water Supply
2015-2019
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Total Average Daily Water Consumption
(Fresh Water and Salt Water) 2015 - 2019
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TOTAL WATER MANAGEMENT STRATEGY 2019

To achieve a more secure and sustainable water resource system in
Hong Kong to benefit people’s livelihoods and support the long-
term development of Hong Kong, we have implemented the Total
Water Management Strategy (the Strategy) since 2008 which
advocated containing the growth of water demand by promoting
water conservation and exploiting new water resources. To keep up
with society’s development, we completed a review on the Strategy
with timely updates in 2019, taking into account a number of
contemporary challenges and local realities such as climate change,
population growth and economic development. The review updated
water demand and supply projections up to 2040 and sought for
new water management initiatives and adjustments to the existing
measures, if necessary, for ensuring the long-term sustainability of
water supply in Hong Kong.

Projection to 2040

The water demand projection was conducted with the baseline
estimated population 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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Having assessed the current fresh water supply arrangements taking
into consideration annual rainfall reductions due to climate change,
the international experts of the consultants whom we engaged
to conduct the Strategy review confirmed that the current water
supply arrangements with implementation of demand management
measures will secure water supply reliability for Hong Kong up to
2040 such that round-the-clock water supply can be maintained
even under extreme drought conditions with a return period of one
in 100 years.
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A Two-Pronged Approach

Our updated Strategy (Strategy 2019) adopts a two-pronged approach
with emphasis on containing fresh water demand growth and building
resilience in the fresh water supply using a prioritised list of initiatives
ranked by their resilience, economics and sustainability, based on the
evaluations of the international experts. The key initiatives of containing
fresh water demand include strengthening promotion of water
conservation, water loss management and expansion of use of lower
grade water for non-potable purposes. We have launched a number of
water conservation and water loss management projects to empower
the public and other stakeholders to take actions to cherish our valuable
water resources. Details of these initiatives are covered in Containing
Fresh Water Demand Growth on Pages 23 to 35. On the front of supply
management, the construction of the first stage of the desalination
plant in Tseung Kwan O helps build resilience in fresh water supply
capable of coping with reduction of reliable water supply under the
adverse climate change effect. Details about the desalination project are
covered in Seawater Desalination on Pages 36 to 37.

With the measures under the Strategy 2019 in place, the water
resources in Hong Kong will be diversified with the following
estimated composition:
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RiR [5RE§2019] FRTNEBKERES

Estimated Composition of Hong Kong's Water Sources under Strategy 2019
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Continuous Monitoring and Review

We have also formulated a host of backup measures to ensure our ability
to adapt to worse-than-expected scenarios. If the future conditions
deviate from our present projections, we can implement appropriate
backup measures as necessary. We will continue to regularly review
Strategy 2019 and update it as needed to adjust to changes in water
demand and the effect of climate change on local yield, as well as
the cost-effectiveness, technological development, reliability and
environmental impact of various water resources, and so forth.

CONTAINING FRESH WATER DEMAND GROWTH

Containing fresh water demand growth plays a pivotal role in Strategy
2019's demand management. As pledged in the Policy Agenda 2017
and 2018, the Government is striving to reduce Hong Kong’s fresh
water per capita consumption by 10% by 2030 at the earliest, using
2016 as the base year. We are taking forward three main initiatives to
achieve this goal: water conservation, water loss management, and
expansion of use of lower grade water for non-potable uses.

Water Conservation

To promote water conservation, we use measures that drive cultural
and behavioural changes in the public to cherish water. We are
continuously seeking synergies created by collaborations with the
Government and the public to overcome the acute challenges ahead
and lead us to success.
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Featured Story

EAZZE-NENEHT—EHEEZER &M  2019's major milestones included commissioning a new Water
REZBE-NF+ZA+=BEREE TLAK Resources Education Centre, namely “H,OPE Centre”, in our Tin

BERKBABNZHKERHEH S —  Shui Wai Building on 13" December 2019. This new, permanent
[DKEE] - EEZHIKAREEREAM  facility followed the relocation of the temporary Water Resources
BENRRKEREEH L REEHTFE Education Centre at our Mong Kok Office. Our new facility serves
BEARTHRKERNENAKNEE I’_JE ° as an interactive platform that helps the public learn about water

resources and the importance of water conservation.

e

exhibition zones

> 5 O TEME M@
different exhibits
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REXERRE BRRS0ZHTRER 2BEANEHRNZHNE B
BAEm RS EZERKERMETAAKNEEEA

The new centre’s exhibition area has been expanded 1.4 times to 720 m?,
with more than 50 different exhibits spread throughout 12 exhibition zones.
Through interesting interactive games and displays, the centre offers
abundant information about water resources and water conservation.

PORBARREER B AEKERNEFEE AR
ERAEZ2EBERA EhBHEEY (BRLPRZ) £8
A (ERAEIR IR R R RO BR AN SR -

The centre’s 3D dome theatre offers visitors an immersive
experience that teaches about water resources, including
“Super Salvador”, an animated movie about environmental
protection and rescuing the Earth.
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[k+EIR ] R I=:E/ AR E S/ TR REZEERAEE Ha8
BUKEBIRIBIE R A THKEIR
The "Water + Cycle” exhibition zone lets kids become little engineers
to learn about water cycle and gain a thorough understanding of water
resources through various hands-on tasks and games.

00
gAW

[k+KiR] RERE—FINEBDRLNEBE &
FEEEAKENA BEKBERS HBitR2E
ENABBREMEKR
The "Water + Source” exhibition zone introduces
reservoirs and catchment areas in Hong Kong
through an array of interactive exhibits and games,
including simulated fishing in reservoirs and role-
play as waterworks inspectors.
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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. As of
March 2020, this WELS covers showers for bathing, water taps,
washing machines, urinals, flow controllers and water closets.

We have also been implementing our mandatory WELS in stages. Since
1 February 2018, the mandatory use of WELS products of prescribed
water efficiency has been required in kitchens (domestic premises),
and bathrooms and toilets (all premises) for all plumbing works. We are
now working on legislative amendments to migrate voluntary WELS
participation to mandatory implementation, to facilitate consumers’
choices and purchases of water-efficient products.

Best Practice Guidelines

To enhance water use efficiency, we are leading inter-departmental
cooperation to develop water management Best Practice Guidelines
(BPG) for swimming pools, parks, markets, toilets, refuse collection
points and correctional institutions, formulating balanced water-
saving measures that can be implemented in day-to-day operations
without compromising overall performance. We are also collaborating
with hotel and catering associations on BPG for their sector’s water
usage. These water conservation efforts allow us to gather greater
contributions from various stakeholders.

“Let's Save 10L Water 2.0” Campaign

This financial year, we continued our “Let’s Save 10L Water”
Campaign, which was first launched in 2014, to call for the public to
actively reduce their daily domestic water consumption by 10 litres or
more by developing water saving habits. Throughout the campaign,
we have offered free installation of flow controllers in public rental
housing estates to save water by increasing the
water efficiency of water devices, and targeted
to complete these installations in all public rental
housing estates by 2022. In 2019, we extended
this initiative to private housing estates and
private schools through roving exhibitions and
interactive games. With the public’s great support
A (4 and participation, this campaign has succeeded
in improving social awareness about cherishing
water resources.

WATER
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“Innovative Water Efficient Showerhead Design Competition” Briefing Session
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Poster for “Innovative Water Efficient Roving Exhibition for “Free Installation of Flow Controllers at Private
Showerhead Design Competition” Housing Estates”
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In 2019, this campaign also sponsored various programmes encouraging
different stakeholders in the community to actively conserve water. In
November 2019, we launched our Innovative Water Efficient Showerhead
Design Competition, the first eco-friendly competition for showerheads
in Hong Kong. This competition inspired contestants and the public
with new ideas about water conservation and promoted the use of
water-efficient devices. The Finals and Award Ceremonies have been
scheduled for July and October 2020 respectively. The winning water-
efficient devices for each section will be showcased in roving public
exhibitions. More new initiatives will be coming soon, including our
upcoming 4-minute Shower Challenge and Water Saving Competition.

“Cherish Water Campus” Integrated
Education Programme

Nurturing the younger generations is instrumental for successful long-
term water conservation. Our “Cherish Water Campus” Integrated
Education Programme broadens students’ knowledge about water
resources and raises their awareness about water conservation
and water sustainability by integrating theory with practice. We
successfully rolled out this programme in primary schools in 2015/16
and in kindergartens in 2018/19.

In 2019/20, we organised a parent-child colouring competition under
the theme “Save Every Drop” to encourage families to work together
to cherish water, receiving over 13 000 entries. In addition, we
revamped our teaching kit for primary schools to better meet teaching
needs through diversified teaching materials, including lesson plans,
worksheets, teaching videos and interactive electronic games. The kit
also featured climate change discussion topics to cultivate students’
reflection and water-conservation behaviour, and to strengthen their
understanding and awareness of local and global water resources. We
plan to launch an online portal during the 2020/21 school year to help
schools implement this programme.

Number of schools participated in this programme:

310

A/ [

primary schools
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Water Loss Management
Water Intelligent Network

We have been progressively establishing our Water Intelligent
Network (WIN) to monitor water loss. WIN divides Hong Kong’s
fresh water distribution networks into about 2 400 District Metering
Areas (DMAs). Some of these DMAs are 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 of the end of 2019, we have established about 1 300 DMAs.
Monitoring and sensing equipment will be installed in each DMA to
monitor water loss therein and implement of the following targeted
measures:

i. active leakage detection;

ii. pressure management;

iii. speedy repair of water main leaks; and

iv. replacement and rehabilitation of water mains.

On another front, our brand-new Water Intelligent Network
Management System (INMS), expected to be in service in 2020, will
assist in collecting the vast amount of network data from the DMAs
and analysing water loss therein in order to determine appropriate
measures and priorities of the DMAs for follow-up actions.

-/
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Hong Kong's water supply network covers more than 8 300 km of pipes, which are mostly
buried under public roads. To provide sufficient water pressure at higher elevations, the
pipes at lower elevations are subject to high pressure, which can cause leaks and water
loss, as can congested underground utilities, heavy traffic and frequent road works.
Locating these leak points in our huge and complex underground water supply network
was a very challenging task.
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The progressive implementation of WIN allows us to identify
hidden leaks in private premises. In two notable cases in 2019,
WIN helped us detect an unusual amount of water consumption
in the DMAs in Yau Yue Wan Village Road, Tseung Kwan O
and King’s Road, Eastern District respectively. Our water loss
management teams responded immediately, locating two
very severe hidden leaks within these residential estates by
conducting on-site visual and sounding inspections, leak noise
correlation surveys and leak detection step tests. Through our
collaborative efforts with the owners of the private mains,
these leaks were successfully and speedily located and repaired,
saving over 4 200 m? of fresh water per day - enough water to
fill up almost two standard-size Olympic swimming pools.

We also introduced a number of measures to help property
owners, management agents and contractors conduct leak
investigations and repairs on their private water mains, such
as publishing sample contract clauses, specifications for
procurement of leak investigation services, and a reference list
of local leak detection service providers. Moreover, the Hong
Kong Institute of Construction has launched a certificate course
in leak detection for underground water pipes to provide
enhanced professional training for leak detection practitioners
and facilitate trade development.

BB BT B TR E RS ZRIE - RKERDR
A B38BT TSR

The course on Certificate in Leak Detection on Water Mains
offered by the Hong Kong Institute of Construction provides
enhanced professional training for leak detection workers
and facilitates trade development.
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The water flow and pressure data as
well as other data collected by WIN is
analysed for monitoring of water loss of
the water distribution network.
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Automatic Meter Reading System

Requirements for Automatic Meter Reading (AMR) implementation
have been incorporated in all appropriate new private developments,
and new public and Government developments. Besides improving
accuracy in water meter readings, AMR could raise customer
awareness of water conservation through the timely provision of
water consumption data and other useful information.

Expansion of Use of Lower Grade Water

We are targeting to expand network coverage of lower grade water
including salt water and recycled water (viz. reclaimed water, recycled
grey water and harvested rainwater) for flushing from 85% to 90%
of Hong Kong's total population, particularly in new development
areas and areas currently being supplied with fresh water for flushing,
to further reduce our fresh water demand for non-potable uses.

Expansion of Salt Water Supply Network

We continue to expand the use of salt water for flushing to reduce
fresh water consumption. Since Tung Chung New Town is currently
being supplied with fresh water for flushing, we are constructing
a replacement salt water supply system that will be completed in
2023. The salt water supply system will also supply salt water to Tung
Chung New Town Extension.

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 uses
not only saves precious fresh water resources, but also reduces the
amount of treated effluent discharge.

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
with a total volume of up to 22 million m? per year to the northeast
New Territories, including Sheung Shui and Fanling, which were
being supplied with fresh water for flushing. The remaining works,
including water reclamation facilities, a pumping system and local
distribution mains, are now under design and targeted to commence
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construction in the third quarter of 2021 upon funding approval
from the Legislative Council Finance Committee during the 2020-21
legislative session. The supply of reclaimed water for flushing will be
launched in phases starting from the first quarter of 2024.

BEN
<500 000
about
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people
BFEEHERK
Save fresh water
per year

) 2222 HEY K
about million m3

Grey Water Recycling and Rainwater Harvesting

In the second half of 2020, we will begin constructing a grey water
recycling system with a maximum treatment capacity of 3 300 m? per
day at the Anderson Road Quarry Site 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. It will be commissioned in 2023 to tie in with the
population intake of the development.
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The Government is leading by example in adopting grey water
recycling and rainwater harvesting systems by promulgating
internal guidelines for installing these water recycling facilities
in new government projects. Following this initiative, new
buildings of approximately 110 government projects have
been equipped with grey water recycling and/or rainwater
harvesting systems as at end 2019, including the WSD Tin Shui
Wai Building.

The WSD Tin Shui Wai Building is equipped with grey water
recycling and rainwater harvesting systems with a design
daily capacity of 19 m3® and 9 m3 respectively. All wastewater
generated in the office building, excluding toilet streams, is
collected and treated for reuse for toilet flushing. The systems

also harvest rainwater for reuse in irrigation and floor cleansing.
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To encourage the private sector to adopt grey water recycling and
rainwater harvesting, we collaborated with the Hong Kong Green
Building Council in 2019 to review the Building Environmental
Assessment Method (BEAM) Plus Assessment Tool v2.0 for new
buildings. Under the new BEAM Plus tool, bonus credit awards
can be granted to private buildings that adopt grey water recycling
and rainwater harvesting systems, hence incentivising more project
owners to adopt these water recycling facilities.

7 T IR AREBIR B Ke9:8:8 - [KHE ] FFIRETE - FARBEILEBERS  W2EERTT

IREF R 7K B AT AV LE

To enhance the public’s understanding of water recycling, the H,OPE Centre illustrates the operation of its grey
water recycling and rainwater harvesting systems through designated windows and projected animations.
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Water production capacity

130 000 2
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BUILDING RESILIENCE IN FRESH WATER SUPPLY

Seawater Desalination

We are building resilience in our fresh water supply through our first
stage desalination plant in Tseng Kwan O. This plant will adopt the
latest reverse osmosis technology, which is confirmed to be effective
in producing potable water that complies with the Hong Kong
Drinking Water Standards in a previous pilot study.

The “Design, Build and Operate” contract for the first stage of
the Tseung Kwan O Desalination Plant commenced in December
2019. Currently, the Contractor is focusing on designing various
components of the desalination plant and constructing some of its
facilities. The desalination plant is expected to be commissioned in
2023. Afterwards, the Contractor will be responsible for the plant’s
operation and maintenance during its operation period.

FEHARL R Anticipated Results
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Photomontage of the Tseung Kwan O Desalination Plant
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We designed the desalination plant to make it blend in with future
development in Tseung Kwan O Area 137 and minimise its impact
on the environment by integrating sustainable green features and
adopting renewable energy sources and low-energy consumption
processes. Our goal is to obtain a Platinum rating for the plant
under the BEAM Plus Scheme for New Buildings. We wiill also apply
Building Information Modelling (BIM) to enhance collaboration and
coordination between multi-disciplinary stakeholders, centralising
project information in a common data environment to ensure a
more efficient design process and to facilitate subsequent checking
and approval. To echo “Construction 2.0" Initiatives advocated by
the Development Bureau, we have adopted innovative construction
technology such as Design for Manufacture and Assembly (DfMA),
Modular Integrated Construction (MiC), Digital Works Site
Supervision (DWSS) system and smart safety devices in this project.

WSD e Annual Report 2019/20 « 37



BkZERMKATSEM Water Safety and Reliability

BIKEZ2RH#

7K ol 52 1%

Water Safety and Reliability

IKFEER B BEZEKL 25 RE
EERE  BEEBRME L E A A HEK
ART

BRKkR2
EHBRRRET— ARG EL 2 RKEE
T o KR 25t BT ABFTE B7KI9E

HARRKR SRR R KE 2N AE
BRIKRE  MREAREERE -

38 ¢ KBE o “E-NE-TFEFR

RIEEBIKE @ Emi7KolsE
Safeguarding Hong Kong’s
Water Quality and Reliability
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At WSD, we strive to provide Hong Kong with safe and reliable
water supplies through comprehensive water safety plans and
asset management.

WATER SAFETY

Hong Kong is one of those cities in the world that enjoy a completely
safe drinking water supply. All of the city’s drinking water is
stringently treated at our water treatment works (WTWs), operating
under a water safety plan to protect the public’s health and ensure
that our water quality fully complies with the Hong Kong Drinking
Water Standards.
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Water Quality Monitoring

We comprehensively monitor Hong Kong's fresh water quality in
the entire water supply system by conducting physical, chemical,
bacteriological, biological and radiological examinations of raw
water and drinking water samples throughout our entire water supply
system, from catchment areas and related facilities, the receiving
point of Dongjiang water at Muk Wu Pumping Station, impounding
reservoirs to WTWs, service reservoirs, distribution systems, and
up to consumer taps. In 2019/20, we collected and tested over
150 000 samples.

Maintaining Dongjiang Water Quality

The Guangdong authorities are responsible for ensuring that 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) as stipulated in the
Dongjiang water supply agreement, the highest national standard
applicable for surface water abstracted for human consumption.
To do so, they have used multiple measures and projects, including
sewage treatment plant construction, pollution prevention, dedicated
aqueducts, implementation of the Dongjiang Basin Water Quantity
and Quality Monitoring and Control System, and a bio-nitrification
plant at the Shenzhen Reservoir. In addition, the Comprehensive
Remediation Project for the Water Environment of the Shawan River
Basin was completed in 2019, significantly reducing the impact on
Dongjiang water quality due to Shawan River flooding discharging
into the Shenzhen Reservoir.

Via our online water quality monitoring system, we monitor
Dongjiang water quality round-the-clock at our Muk Wu Pumping
Station, where the Dongjiang water is received in Hong Kong.

FOT AR P EARE AT

Average Ammoniacal Nitrogen and Manganese Levels in Dongjiang Water

B p Fi Wﬁf’% GB3838-2002F1IE1Z 4 (E
Unit fnancial Year Standard in GB3838-2002
2017/18 | 2018/19 | 2019/20 (Type 1)
=kl = N
an . =5t/ Rt 0.04 0.04 0.03 <0.5
Ammoniacal Nitrogen mag/L
= = /N
i =5t/ Rt 0.03 0.03 0.03 <0.1
Manganese mag/L
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Drinking Water

Under our water quality monitoring programme, we collect drinking
water samples from WTWs, service reservoirs, connection points and
randomly selected publicly accessible consumer taps such as those in
shopping centres, clinics, community facilities, sports grounds, markets,
government offices and estate management offices to monitor the
water quality. In addition, we launched our Enhanced Water Quality
Monitoring Programme in December 2017 to strengthen our quality
control at consumer taps in Hong Kong. With this programme we
randomly select consumers from 18 District Council districts in Hong
Kong based on a sampling rate of 8 premises per 100 000 population
and collect drinking water samples from the taps in their premises to
test for 6 metals — antimony, cadmium, chromium, copper, lead and
nickel — which might be present in internal plumbing systems.

Drinking Water Samples

MEEE

Financial Year

RKERA AR
No. of Drinking Water Sample

2015/16

2016/17

2017/18

2018/19

2019/20
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Note: These drinking water samples were taken at WTWs, service reservoirs, connection points and publicly accessible consumer taps.
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Water Safety Plan

A Water Safety Plan (WSP) is an effective way to protect the public’s
health by setting up a good management system to ensure a high
quality of drinking water. Since 2007, we have developed and
implemented our WSP based on the 2004 Guidelines for Drinking-
water Quality from the World Health Organization (WHO).

Drinking Water Quality Management System

In 2017, we reviewed and enhanced our WSP by developing an
integrated Drinking Water Quality Management System (DWQMS),
based on the recommendations of international experts as well
as overseas practices in Western Australia. In 2019, in addition to
our ongoing internal audits, a third-party audit was conducted to
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examine this system, verify its effectiveness, and identify areas for
improvement. Overall, the audit confirmed that our DWQMS was
well-developed, properly implemented and closely monitored. We will
be incorporating the auditors’ observations and recommendations
into the system for further improvements.

Water Safety Plan for Buildings

To facilitate property owners and management agents implementing a
Water Safety Plan for Buildings (WSPB), we developed guidelines and
templates suitable for general buildings, as well as specific buildings
such as schools, residential care homes for the elderly and hospitals.

vorewan | S

ST S B2 T KERBHKRAE —
BK (BEEEAS)

have implemented the plan and joined the associated
Quality Water Supply Scheme for Buildings — Fresh
Water (Management System) (QMS)

=LY
bU|Id|ngs

HR TF
covering > 4 O O O O households

The government has also taken the lead on implementing the \WWSPB
on its premises, and the Hong Kong Housing Authority has committed
to implementing the WSPB in all of its public rental housing estates
within four years since the fourth quarter of 2018.

FrE AHBEEHBH
The plan will benefit about

730 000

households
SERLEE (2 BEFEERI28%)

across all public rental housing estates
(28% of Hong Kong's total households)

For the private sector, in her 2019 Policy Address, the Chief Executive
announced the launch of a Water Safety Plan Subsidy Scheme to
encourage property owners and management agents to implement
the WSPB on their premises to further safeguard Hong Kong's drinking
water safety. The scheme will begin to accept applications in July 2020.
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Hospital plumbing systems are more complex than those in
general buildings, and usually contain both centralised cold
and hot water systems that can harbour microbial growth if not
properly managed. When we set out to develop a WSP template
for Hong Kong's hospitals in 2018, we established a working
group composed of hospital staff with extensive knowledge
and hands-on experience to advise us about hospital internal
plumbing systems. After thorough study and discussion, the
working group devised a draft hospital WSPB, with pilot trials
in two hospitals that demonstrated good results. After fine-
tuning the template, we officially launched it in June 2019. In
March 2020, the first Hong Kong hospital finished implementing
WSPB and joined the QMS. The template has also been well
received by the WHO, and is posted on a website jointly
managed by them and the International Water Association for
international reference.
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Pilot trials at two hospitals
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Enhancing Plumbing Material Control and
Commissioning Requirements

The internal surfaces of potable water tanks used for inside service
are usually lined with materials that will directly contact potable
water during the daily operations of the tanks. Because of this,
in 2019 we announced enhanced controls over materials such as
tile grout, ceramic tile, paint/coating and cementitious products,
requiring that these lining materials obtain the Water Authority’s
General Acceptance (GA) before they could be used to construct
potable water tanks in new plumbing installations.

Plumbing products with product certificates certified in accordance
with International Standard ISO 17067 are subject to a regular
programme of monitoring product quality at manufacturing level and
are thus exempted from our surveillance programme on plumbing
products with GA. In June 2019, we officially recognised four
certification schemes in the United Kingdom, Australia and Germany,
which satisfy the requirements of ISO 17067. We encouraged
plumbing suppliers to introduce more plumbing products with the
above-recognised certificates into the local market to enhance the
quality of plumbing materials. This initiative has been well received
by the stakeholders, including developers and contractors.

Legislative Review for
Enhancing Drinking Water Safety

To enhance Hong Kong's drinking water safety, we continued
our holistic review of the Waterworks Ordinance (Cap.102) and
Waterworks Regulations (Cap.102A). This review will strengthen our
regulatory control over the design, construction and maintenance
of internal plumbing systems and plumbing materials. We are
also conducting a business impact assessment on the legislative
proposals. We expect to draw up the legislative proposals by mid-
2020, followed by a period of public consultation.
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WATER RELIABILITY
Asset Management
Waterworks Asset Management

To optimise our the performance of our waterworks while minimising
costs and failure risks, we strive to attain world-class quality for
waterworks maintenance and management. In accordance with ISO
55001 standards, we are implementing an Asset Management System
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. The system also 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.

RO OEZZEZSFHKE B - kG - BIKERRAKEEE
ISO 5500 112 4E3% » BREEER T ENEERKKIPRIAK o

We aim to obtain ISO 55001 standard certification for our
impounding reservoirs, WTWSs, pumping stations, service reservoirs,
slopes, etc., for the reliable and adequate supply of wholesome

potable and flushing water in 2020.
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Detailed and Independent Reservoir Inspections

In view of the COVID-19 epidemic, our external expert advisors from
overseas could not visit Hong Kong during the first quarter of 2020
to conduct inspections. Similarly, the number of detailed inspections
by internal staff was also reduced during that period. Nevertheless,
we have conducted risk assessments and re-prioritised our inspection
programme. We will increase the number of inspections by external
expert advisors as well as internal staff when the epidemic becomes
stabilised to ensure that the most-needed inspections can resume as
early as possible.

E-B-NE-BEE  ROBKEREKEETTUTHRE

In 2019/20, we conducted the following inspections of our

impounding and service reservoirs:

IXRHKTEE AN BT
é 2 AR

U detailed inspections

conducted by

internal staff

Hk B ERERETHEERESL
AETEMFIR

BMERSE TRIETRERSRET R
BREITES] MERRRE AR EEE
RARAREIEY)  EREBOKERS  RE—RIE
R 2 RBERS  AREETEEL
TRBRRER - AR E AR KEFE T
R HIEE ©

E-Z-NE-ZFE -
RMEEREN

In 2019/20, we oversee
approximately
ERERE

6 000 &

@

NGB
ETHERE

inspections conducted
by external expert
advisors

Slopes under WSD Maintenance and that Received
Preventive Maintenance or Upgrades

We regularly maintain and upgrade the slopes under our purview via
soil-nailing, slope surface stabilisation, toe planter wall construction,
drainage system improvements, 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.

WAHMA &
Of these, STOpes
HETTEBEREIRETLRE

received preventive maintenance
or upgrades
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KRBT
Substantially Completed

Q 2020 2.,

BKZERMKAISEHE Water Safety and Reliability

Enhancing Water Main Asset Management

We are committed to enhancing the management of our huge water
main assets. Water main burst cases have remained at a relatively
low level. In 2019, 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. We will
assess the risk of the water mains, 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. and 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. locations with repeated water main bursts).

Enhancing Water Supply Reliability
In-Situ Reprovisioning of Sha Tin WTW (South Works)

The re-provisioned Sha Tin WTW (South Works) will ensure an
adequate and quality supply of potable water to the public. As a
Construction 2.0 pilot project, this project actively incorporates
innovative construction methods and technology to promote
productivity, uplift build quality, improve site safety and enhance
environmental performance, including BIM, DWSS, and MiC. As-built
BIM models containing asset information will be used to enhance
asset and facility management once the facility is fully commissioned.
Our goal is to obtain a Platinum rating under the BEAM Plus Scheme.

FIEIREHTI : ZHRAEE:
Commencement of Full facility

main works: commissioning:

SEE
Targeted for

EER
Scheduled for

2026
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Siu Ho Wan WTW Extension

To cope with North Lantau's sustainable developments, we are
working on the detailed design for Siu Ho Wan WTW extension to
double its daily water treatment capacity. We have adopted BIM
extensively in this project, starting from the design stage. As part of
our commitment to sustainable development, our goal is to achieve
BEAM Plus Gold or higher accreditation for this project.

TERENEZHEKE

Daily water treatment capacity of Siu Ho Wan WTW

after completion:

150 000 &
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Facilitating the Water Supply in the New
Development Areas

The New Development Area (NDA) projects in the New Territories
are essential both for Hong Kong’s medium and long-term land
supply and as a major source of housing development. We are
working alongside various government departments to plan, design
and construct the waterworks infrastructures for these NDAs,
including Kwu Tung North, Fanling North and Hung Shui Kiu/Ha
Tsuen, incorporating smart initiatives such as using recycled water
for flushing and intelligent pressure management to enhance the
sustainability and reliability of the water supply systems.

We also conducted a feasibility study on the extension of Ngau
Tam Mei WTW to increase its daily water treatment capacity to
440000 m? to meet the water demand growth arising from the
planned developments in the Northwest New Territories, including
Yuen Long South, the Hung Shui Kiu/Ha Tsuen NDA, Wang Chau,
Tan Kwai Tsuen and Long Bin. This study has been substantially
completed, and we are now proceeding to the investigation stage.



BKZERMKAISEHE Water Safety and Reliability

FERBKRER IRETHRENGHEKE
Daily water treatment capacity of Ngau Tam Mei WTW

after completion:

230 000 &

RIIKKEHRETRER
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440 000 2

Dongjiang Water Main Improvements

As part of our ongoing efforts to ensure a reliable and flexible
supply of Dongjiang water, we will commence a project to replace
the aged glass reinforced plastic (GRP) section of the P4 Dongjiang
water mains in late 2020. In the design stage, we have adopted BIM
technology to enhance the quality and efficiency of this project.

B IR TR E BRI IRE
The site environment of the existing Dongjiang water mains

BIBEAE R LR B E 8
Point cloud records taken via unmanned aerial vehicle
photogrammetry
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Operational Sustainability
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Conserving Environment

in Operation
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Floating PV System at Plover Cove Reservoir

We are dedicated to protecting our environment as well as
mitigating climate change in our operation through an array
of green initiatives on energy conservation, renewable energy
development and environmental mitigation.

ENERGY CONSERVATION AND ALTERNATIVE
ENERGY FOR SUSTAINABILITY

Energy Management System

We strive to optimise the energy use in water supply operations
by implementing a host of energy saving measures. To further
improve our energy management, we are upgrading our ISO 50001
certification to the latest version, targeted for completion at the end
of 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.
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Installation of Sodium Hypochlorite Dosing
Systems at Seafront Salt Water Pumping Stations

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.
Conventionally, electrochlorination plants have been used to
produce a sodium hypochlorite solution through the electrolysis of
salt water to disinfect salt water. We are gradually replacing them
with more cost effective and energy-efficient sodium hypochlorite
dosing systems, thereby saving the electrical energy required for
the electrochlorination plants.

RS ERD
—SAAbERBER
Equivalent annual

carbon dioxide
emissions reduction: COZ

4 000¢%.

Carbon Footprint Reduction

We have completed carbon audits for five of our facilities, and
will use the data collected to implement appropriate measures to
reduce their greenhouse gas emissions.

Carbon audits have been completed for:

e Cheung Sha Wan Building

e Kowloon Bay Building

e North Point Building

e Tin Shui Wai Building

e [ung Cheung Road Mechanical and Electrical Workshop
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FHARGERRERS
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Floating Photovoltaic Systems

Following the success of our pilot projects at Shek Pik and Plover Cove
reservoirs, we are currently determining how to implement a 100kW-
capacity floating photovoltaic (PV) system at Tai Lam Chung Reservoir in
a bid to explore more applications of renewable energy sources.

HAPI B AT IE T AR A AR IE R EDF E)

AFZREREEEIZAYATATIE o

We are currently studying the feasibility
of implementing a large-scale floating

solar farm at Plover Cove Reservoir.

L) L2

Y v
Y v
Y v
>0 > o ©o
KPEBL
4@%.5 P EEK B IR TEPTBKBUE R -
AR ANBEBUEFER T NFFERD

ﬁ*ﬁ]llﬁﬂmﬁk@?& YR -_ZTFE
=ZFARE AR LR BELEKERAIZK D
BE UG IENME A BT TR

W EREAKBREY K 5 &
Hydropower Plant at Sha Tin WTW

9

AEERERF B GRER EEBR
Floating PV System at Shek Pik Reservoir

Hydropower Generation Plants

Following the commissioning of Hong Kong's first hydropower plant
at Tuen Mun WTW, at the end of 2019 we completed construction
of a second hydropower plant at Sha Tin WTW, and operations will
begin in the third quarter of 2020. We have also completed the
design for the hydropower plant at Ma On Shan WTW, targeted to
complete in 2024.

=0 iial o i All
DO YOU KNOW?

IK 77 8% T uh R AS R A R KRR BY SR K B9 1 BE 88
b RBERE » HIRKBEEM °
Hydropower plants convert the potential

energy from raw water flowing into the WTWs
into electrical power that the WTWs can use.
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In-line Hydropower Harnessing Devices

We are installing sets of in-line hydropower harnessing devices
(IHHD) in some of the DMAs that we are establishing under WIN
to power sensing and monitoring equipment and data transmission
devices. We have procured 20 sets of IHHD from Hong Kong
Polytechnic University, funded by the Innovation and Technology
Bureau'’s TechConnect Block Vote, and have deployed two IHHD sets
to WIN sites as a trial.

ABEA K RERE

In-line Hydropower Harnessing Device

ENVIRONMENTAL MITIGATION
On-site Chlorine Generation

We continue to upgrade the disinfection facilities of 10 of our major
WTWs, and expect this work to be completed progressively in
2021. By then, we will have completed and commissioned our on-
site chlorine generation plants, thus 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 impact
of our waterworks construction works throughout their planning,
design and construction. 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.
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BEEMS Rt Enhancing Biodiversity

BM—EXEHEEENHERRE 2FIRE  We support Hong Kong's sustainable development, and have been
BRI EBEYZE RIS RITHETE12016-  exploring practical ways to enhance its biodiversity in conjunction
2021) " HRERZIEA TN HEIRSEEA  with the Environment Bureau’s Hong Kong Biodiversity Strategy and
EMZERNE Action Plan 2016-2021 (BSAP).

(BB SRR ITH ) e L0
Hong Kong Biodiversity Strategy and Action Plan:

o BB H X EIEE Agriculture, Fisheries and Conservation Department
* R#%¥E Drainage Services Department

* RYIRIEE4E Food and Environmental Hygiene Department

o /K¥E Water Supplies Department

EBRRMEIIERE .
BE IR LR RS ERRE
PR Y B AR R BB R E -

Enhance the conservation of natural streams
and catchwaters by improving practices in our
maintenance works to minimise ecological
impacts arising from these works.

FEREBREIRE CAES) MY T M  With the support of the Agriculture, Fisheries and Conservation
REZESIKERIGABRKT TZEETESE  Department (AFCD), we carried out trials of wildlife-friendly measures
YIRENER RN ETRTRESYH  in catchwater areas, including installing animal escape routes and
EBBERIRARRYA - HPIMEZEIRIIR  using ecologically friendly materials in our improvement works. We
A ERBWERMIOTKDMET  also collaborated with several green groups on a trial to discharge
B R L BOR - fEA—TEAERIRFT TIEA  part of the yield to the Tung Chung River in Lantau as part of an
— & o MIFTAE RN IR MERESNEBIIRIE  ecological study. Results have shown that this could help revitalise
NIERKEREIRIE IR RARE S - freshwater habitats downstream, thus enhancing their biodiversity.
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ABHEEE (BKRREK)
Per Capita Electricity Consumption
(Fresh Water and Raw Water)

FEE/8ANEF kWh/head/year
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ABEEE (8K)
Per Capita Electricity Consumption
(Salt Water)

FEE/BANEF kWh/head/year
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BEMUEEE (RKRIFEK)
Unit Electricity Consumption
(Fresh Water and Raw Water)

FRE/LT7K kWh/m?
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7 0.606
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BEMUEEBE (§K)
Unit Electricity Consumption (Salt Water)

FELES/SL75 K kwh/m?

0.46 -
0.44 -
042 -

040 - 0.385 0.389

038 - 0368 0368 305
036 -
034 -
032 -
0.30

o o 2 o

0{5) 0/6‘ O/)/ 0/(9/

2 T

BB F/E Financial Year

WSD e Annual Report 2019/20 ¢ 55



AJ#54EEE Operational Sustainability

ABEERKEE AGHEIKAE (RKREK)
Per Capita Domestic Fresh Water Consumption Per Capita Flushing Water Consumption

(Fresh Water and Salt Water)

AFH/A Litres/day AFH/A Litres/day
144 - 137.5 108 -
140 - 1346  134.1 104 - 05.4
3 1323 1329 100 - 934 g5 : 933  93.4
9% -
132 -
92 -
128 - 88 -
124 - 84 -
120 80
BB /E Financial Year BB [E Financial Year
i AYHRDKAE (RKREK) BBREBABEHRKERE
FTEMmSG -
Note : Per Capita Flushing Water Consumption (Fresh Water
and Salt Water) is based on Hong Kong's total flushing water
consumption.
BOEBSEMEAERNEEE HEE
Office Electricity Consumption Per Unit Paper Consumption
Floor Space
F R/ 75K kWh/m? £ Reams
ALK R Wood-free Paper BiE4R Recycled Paper
144 -
140 - 50 000 -
136 - 40000 -
132 - 1280 31179 30581
128 - 12715 126.8 - 127.6 30000 - - 8077 23 669
124.0
124 - 20000 - 3405
120 - 23751
16 - 10000 - 18 264
112 0
< < < <
0/& 0/6‘ 0/)/ 0/(9/ 7. 7
s e ® % s ®
BfELF I Financial Year BB JE Financial Year
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VOC Consumption for In-house Work

R kg

ZHR - ZhA B R FE B Paints, Adhesives and Sealants
B Hfth Others

1600 -

A3 4EE1F Operational Sustainability

KEERFEHENEERKMEHRBREREHENR
Green House Gas Emissions

Due to Electricity Used for Fresh Water
Processing by WSD

Frm ZRUEBYL T K kg CO/m?

1429
1400 - 1356 1367 1307 050 -
1200 1223 :
’ a17 39 048 -
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BB [Z Financial Year
B4 Financial Year
RET RS
Carbon Audit Report ~
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o (SI— E [ ] z — B |
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900 - <
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o g " g =
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300 -
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RAERE NEEEAREZ tAXE PVNEPN EERETS
Cheung Sha Wan Kowloon Bay North Point Tin Shui Wai Lung Cheung Road
Building Building Building Building Mechanical &
Electrical Workshop
# #/E 1 Scope 1 #[E 2 Scope 2 W & 3 Scope 3
i BEI-ERRERBHNE
E[E2 — FRRLREESI BHRZEREBHNE
HE3-EMHEZRERBHNE
Note: Scope 1 — Direct GHG Emissions
Scope 2 — Energy Indirect GHG Emissions /
Scope 3 — Other Indirect GHG Emissions

WSD e Annual Report 2019/20 ¢ 57



A HHEIE(E Operational Sustainability

PHASHEREN

Information on Vehicle Pool Transport

RAEFHBATER

No. of Government Vehicles

BIRHIFERE (BF)

Total Fuel Consumption

BERE (RE)

Total Mileage (km)

in Operation (Litres)

B =
"jEZ%E 2017/18 | 2018/19 | 2019/20 | 2017/18 | 2018/19 | 2019/20 | 2017/18 | 2018/19 | 2019/20
Financial Year
e
Diesel 58 85 86 67 818 | 144386 | 199676 | 357842 | 771660 |1062 437
VU 158 123 116 479787 | 398065 | 313666 2216830 1997 606 1345504
Petroleum
N=PAN =N ==
VA= (/I/EE/EEjJ)
Hybrid (Petrol/ Electric) 3 3 1 12 077 2 067 298 174 524 | 38 858 6439
ﬁﬁétEE%’ 1M1 1 1 51379 43 503 49097 | 139457 | 121690 | 135514
B

. 16 15 13 - - - 98845 | 122293 | 81510
Electricity
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BESRBERK

(LAAMERT)

(Figures in Tonnes)
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Emissions
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Financial Year

201718

2018/19

2019/20

201718

2018/19

2019/20

201718

2018/19

2019/20

201718

2018/19

2019/20

EHERERHER

Direct Emissions

B (49h)
Vehicle fleet
(Diesel)

154

347

522

B ()
Vehicle fleet
(Petrol)

1075

899

741

B
(RIEEHAR)
Vehicle fleet (LPG)

97

73

82

PR R B

Indirect Emissions

FEAS

(JLBE ST A
Electricity
Consumed
(Kowloon and
New Territories)

315317

342 785

322 807

86

94

65

261

310

297

EAE (B8)
Electricity
Consumed

(Hong Kong Island)

52 184

54 533

53 632

19

12

51

51

48

He
Total

368 826

398 637

377 784

100

113

77

314

366

347

10

10
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