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Water supply in Hong Kong

Early history of water supply in Hong Kong
- 1851: sinking of 5 wells in the “City of Victoria”

Island 1860: tanks constructed at Bonham Road
(Cityof *. 1863: Pok Fu Lam Reservoir (first one)

Victoria)
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1889: Ta1 Tam Reservoir

For 1910: Kowloon Reservoir

K;WIL?H 1917: Tai Tam Tuk Reservoir Y
1937: Shing Mun Reservoir g e <=l

Video: TVB HK Historical Site’s feature story on

@_,_@ water supplies history (7 June 2020) fE&SEEH (£R

Lo iR ) KSR S-S (20206 H7H )

(3:30) https://www.bilibili.com/video/BV1nh411071g




Water supply in Hong Kong

Milestones of Hong Kong Water Supply

https://www.wsd.gov.hk/en/about-us/our-milestone/
Water wells & water streams t
Building of reservoirs (for storing ramwater)’ N

A < - Droughts & hygiene conditions
7&3-
ue 24 - Water rationing S
Import water from Mainland China (Dong;j ang)
Desalination technology
Reclaimed water & seawater for flushing

(See also: 150 Years of Water Supply in Hong Kong F &AL /K—F A +4F
https://web.archive.org/web/20060516074137/http://www.info.gov.hk/water150/index.htm)




History of water supply in Hong Kong (1946-2007)

1958
1959
196
1961
1962
1963

b

Completion of
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1333888838883
"-N'
1957 o d. = ) ;
Use of seawater T ——
for toilet flushing in 1960 1063
Shek Kip Mei and Lei Water Supply Agreement
Cheng Uk Estate with Guangdong
Supply from

1959
Completion of
Tai Lam Chung Reservoir
20.5 mcm capacity

Shenzhen Reservoir

Shek Pik Reservoir
24.5 mcm capacity

196
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

| S—

1968

Completion of Plover Cove
Scheme and

Extension in 1973

230 mcm capacity

June 1963 - May 1964
Severe Water Rationing

4 hours of supply every 4 days

(Source: Water Supplies Department www.wsd.gov.hk)

1965

Completion of Lower Shing Mun Reservoir
4.3 mcm capacity

1965

Water Supply Agreement with Guangdong
68.2 mcm/year of Dongjiang water supply
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2003
Commissioning of 83km dedicated
aqueduct for delivery of Dongjiang water
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History of water supply in Hong Kong (1946-2007) (cont’d)

BEMHAMF=X
i < T

ng

[u
e
o
.
—

>

1981-1982
Last water rationing
in Hong Kong
—
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(Source: Water Supplies Department www.wsd.gov.hk)
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Water supply in Hong Kong

Water Supplies Department (WSD)

To plan & manage water resources & water supply systems

\ >4

To design & construct waterworks projects
To operate & maintain water supply & distribution systems
To control the quality of water supply to customers

To enforce the Waterworks Ordinance & Regulations

Include vetting plumbing proposals for buildings (from ‘Licensed
Plumbers’)

Water resources in HK
Rainfall from natural catchment + supply from Guangdong
75% of fresh water 1s now met by water from Dongjiang River

Sea water for flushing toilets (for over 85% population)

(See also: Water Resources https://www.wsd.gov.hk/en/core-businesses/water-resources/)




Water consumption of Hong Kong in 2022

—ERCHF2EARKE TR CERAKERESNRKAR
Total Water Consumption of Hong Kong in 2022 Annual Fresh Water Consumption by Sector 2022
S 0 ® /K& Fresh Water Consumption
FA7K35] Sector BEUYFEESEFARB 7 milion m and percent of tota
TR 5 e i o s R A 197 3
Local yield ° {¥£ A7k Domestic | 628(58.9%)
:@Fﬁg;}( ....................... . I;’ém;ﬁ Industrial 57(53%)
Salt Water for Flushing RE— R ; ok ; —
ARIE X K E¥ Ak Service Trades 246(23.1%)
™ . - |
5 ,s»_';“’-S L Aegt BRIk Government Establishments : 51(4.8%)
Efl 7}( .................... . o ¥y o 8" :\ » .
Dongjiang Water 58 /O 3B Miff A7k Construction & Shipping ' 22(2.1%)
BRE 47K MR Flushing | 62(5.8%)
&5t
Total R 7k & Total Fresh Water Consumption 1066(100%)
BEIAK
million m*

(Source: Water Supplies Department www.wsd.gov.hk)




Fresh water consumption and supply in Hong Kong

BEIL K
Millson cebic mefroe Dongjiang water from Guangdong
1200 ¢ . .
is the main supply source
1000 | 233
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200
O T T T T T T T T T T T T T 1 ] T ] T T L] T T T T T T T | T T 1
1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
. Year
e 7K —— EREHKE 0000 - KRR K &
Fresh water consumption Supply from Guangdong Province Yield in reservoirs

(Source: Hong Kong Monthly Digest of Statistics, Feature Article: An Overview of Water Supplies in Hong Kong, April
2015. https://www.statistics.gov.hk/pub/B71504FB2015XXXXB0100.pdf)




GUANGDONG PROVINCE

2 ’Reservoirs & water

Water Gathering Grounds .
_ _ gathering grounds
B Impounding Reservoir

(Source: Water Supplies Department www.wsd.gov.hk) 1n HOIlg KOIlg




Water Supplies Depariment 5
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(Source: Water Supphes Department www.wsd.gov.hk)

railway line
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Dongshen Water Supply System -
Closed Aqueduct (Longitudinal Section)

AEFYS \Eﬁ%nnel

Taiyuan Pumping Station
L2y BT EMIHI, HETAGEHE
Linhu Pumping Station Jinhu Pumping Station Shawan

Water Tunnel
i e Ak ‘
Qiling Pumping Station gtq?ggl—lﬂ
Treuﬂsr'lent Works
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Hong Kong
Closed Tunnel Tunnel Canal Tunnel Tunnel %ﬁiﬁ
Aqueduct

Canal Open Canal Tunnel Trestle Open
Aqueduct Culvert Aqueduct Hydrop ower
Box Box Box Station

Culvent & Culvert Culvert
Culvert
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(Source: Water Supplies Department www.wsd.gov.hk)



Principal water supply system in Hong Kong
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Eslard R
High eland P,
Shus Ho Wan P75 g5 Ho Wan WTW
Hong Kong [
Internationnl Alrport
Tai O WTW. - PUQR/S
] 3 P Sha WTW Water Gathering Grounds
-hmuﬂ-qm

B Water Treatment Works

@ row Water Pumping Stations
e Other Major Routes
— Wostern Route
Central Rout
e Enstern Route

(Source: Water Supplies Department www.wsd.gov.hk)




& TYPICAL FRESH WATER SUPPLY SYSTEM [SCHEMATIC)
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GUANGDONG PROVINCE

Average NEW TERRITORIES
seawater
supplied in
each day in
HK (2019/20)
=848 000 m’
KOWLOON

LANTAU ISLAND HONG KONG ISLAND

LAMMA ISLAND

(Source: Water Supplies Department www.wsd.gov.hk)

Existing seawater
flushing situation &
proposed extensions

Existing seawater
supply zone

j Proposed seawater
supply zone




L TYPICAL SEL WATER SUPPLY SYSTEM [SCHEMATIC) BREVHS-{H-f 6% (BIER

SERVICE RESERVOIR
e A wjld
L 1;:_” R —
e ——
—--I---t
NON-RETURN
WATERMAIN _YALVE
e s B [H] ]
=]
TOSUPFLY g
FUMHMﬁ =5 ' »  TO SUPPLY
SEAWALL STATIO P
i feplns / =
1 TO SUPPLY %5 - WATERMAIN
o
SEA LEVEL 1S =i > TO SUPPLY B
T E] T = ’ THE
INTAKE
CULVERT
P ] il
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Waterworks installations in Hong Kong: Principal statistics (as of 31 Mar 2023)
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Fresh water consumption by major customer sector, 2003 to 2013

B ALK Domestic & service trade are the

Million cubic metres

1000 most important customers
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(Source: Hong Kong Monthly Digest of Statistics, Feature Article: An Overview of Water Supplies in Hong Kong, April
2015. https://www.statistics.gov.hk/pub/B71504FB2015XXXXB0100.pdf)




Water sources & treatment ==

Surface & underground water sources:
Shallow wells

Sinkings 1n top water-bearing strata OF,
Intermittent or land springs BEA
From top water-bearing strata |
Deep wells Z<
Sinkings below the first impervious strata

Artesian wells and springs J0
The same source as deep wells Q}T‘
JIN

Lakes & rivers ‘
Catchment of surface and subsoil water




Rain absorbs CO,
4_"__,/" p-
/ / Catchment area

Impervious | 1
strata

S

Fissure

(Source: Hall, F. and Greeno, R., 2007. Building Services Handbook)
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Water for human consumption must be:
Free from harmful bacteria & suspended matter
Colourless

Pleasant to taste
For health reasons, moderately ‘hard’ (CaCO,)

Water storage & treatment process to ensure
good water quality

Complies with World Health Organization (WHO)

guidelines for drinking water*
(* Available at https://www.who.int/publications/i/item/9789241549950)




Typical water treatment process

Protection of Source
(e.g. in reservoirs)

Y

Coagulation + Segmentation
(mixing & clarifying)

Y

Filtration
(e.g sand filters, pressure filters)

Y

Sterilization
(e.g. by chlorine)

Y

Water Softening
(e.g. by lime soda)

Y

Analysis of Water
(e.g. chemical, physical & bacteriological)




Typical water treatment process in Hong Kong

(clarification >> filtration >> disinfection)
mERE  AE BT 5 )

Polyelectrolyte ~ Alum Hydrated Lime  Chlorine Fluoride ﬂ'gg:g*
IR

Typical Water
Treatment
Process

AL

Flocculation
Tank

s Bk S
c?’%ﬁ Treated Water
eaTranka €7 Pumping Station

788 Clarifier

Lz Tl

JFR7K
Raw

Water

RIEMFEE
Rapid Mix Chamber R

% @ % K Supernatant Sludge

Bk
Service
Reservoir

L

etk B
Washwater
Recovery Tank

Sludge
Thickening
Tank

RS RE
Sludge Cake
B Disposal ERREG

'
Filter Press To Distribution
System

(Source: https://www.wsd.gov.hk/filemanager/en/share/pdf/water treat.pdf)




Water sources & treatment 7=

Water treatment process in HK

1. Raw water

Comes from different sources, including reservoir(s)
and Dongjiang water of Guangdong

2. Mixing

Raw water 1s dosed at the mixing chamber with

Hydrated lime to precondition the raw water

Chlorine to control algae

Alum to coagulate impurities

Polyelectrolyte to improve the coagulation and flocculation of
impurities

(See also: https://www.wsd.gov.hk/en/core-businesses/operation-and-maintenance-of-waterworks/water-treatment/)
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Water sources & treatment =

Water treatment process in HK (cont’d)

3. Flocculation and Sedimentation

After mixing, water 1s passed to the clarifiers where
coagulation and flocculation of the impurities in the

water will occur

The dissolved alum coagulate impurities in the water
into large particles where settle as sludge

The sludge is collected and conveyed to sludge
thickening tanks for further treatment before disposal




Water sources & treatment

Water treatment process in HK (cont’d)
4. Rapid Gravity Filtration

Settled water from the clarifiers flows to the constant rate sand
filters for removal of more finely divided suspensions
Periodically the filter beds are cleaned by backwashing with air
and then water

5. Clear Water Tanks

Chorine, fluoride and lime are dosed into the filtered water in the
contact tanks and disinfect, fluoridate and control the alkalinity of
the final treated water

The treated water 1s stored in the clear water tank before conveying
to service reservoirs for distribution to people
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Water treatment process in HK (cont’d)
e 6. Pumping Facilities

Pumping station 1n the treatment to pump the water to
the distribution

7. Environmental Friendly Facilities

The washwater 1s collected 1n the recovery tanks for
repumping to the inlet for recycling

Sludge produced 1s thickened by three circular sludge
thickening tank using electrolyte as coagulant

Thickened sludge 1s compressed by membrane type
filter presses into cakes for disposal at landlfill sites




Water sources & treatment =2

Water treatment process in HK (cont’d)
8. Water Quality Control

The quality of water 1s closely monitored by means of
chemical, bacteriological and biological examinations
of water samples taken

To comply with the Guidelines for Drinking Water
Quality recommended by WHO, to ensure a safe and
wholesome potable supply




Water sources & treatment

Water charges in Hong Kong

Domestic supplies
Billed at 4-monthly intervals (121.64 days)
4 tiers with progressively increasing prices

To discourage excessive and unnecessary use of water
First tier: 12 cubic metres: free of charge

Second tier: 31 cubic metres: $4.16 per cubic metre
Third tier: 19 cubic metres: $6.45 per cubic metre
Fourth tier: > 62 cubic metres: $9.05 per cubic metre

(Source: https://www.wsd.gov.hk/en/customer-services/manage-account-and-water-bills/water-sewage-tarift/)




Water sources & treatment

Water charges in Hong Kong (cont’d)

Non-domestic supplies

Billed at 4-monthly intervals (for large consumption
consumers, billed at monthly intervals)

At a flat rate dependent on the purpose of the supply
For trade: $4.58 per cubic metre

For construction: $7.11 per cubic metre

For non ocean-going shipping: $4.58 per cubic metre

For ocean-going shipping: $10.93 per cubic metre




Water sources & treatment

Water charges in Hong Kong (cont’d)
Flushing supplies

Sea water supply for flushing 1s free of charge

Fresh water supply for flushing 1s usually billed at 4-
monthly intervals

First tier: 30 cubic metres per flat: free of charge

Second tier: > 30 cubic metres per flat: $4.58 per cubic metre

Only one meter installed 1n each building to record the
total consumption of all flats in the same building

Billed separately to the management office, agent,
incorporated owner or development company




Water sources & treatment

Water charges in Hong Kong (cont’d)

Sewage charges =

For domestic consumers: at a 4-month interval: $2.92
per cubic metre, with an exemption for the first 12
cubic metres

For trade, business and manufacture consumers: $2.92
per cubic metre. Some trades are eligible for 30%
discount (e.g. bleaching & dyeing, restaurants,
softdrinks & i1ce-making industries)

For 27 types of trade/business/manufacture which
discharge trade effluent, the consumer shall also pay a
Trade Effluent Surcharge




HK water tariff is much less than that in cities of comparable
or lower per capita GDP

Per capita GDP based on Fresh water tariff
purchasing power parity ($) ($ per 100 cum)
56,950 6.
53,216
53042 EAE = 28762
v g |
38,259 London ﬁ |
37532 Paris* I I
36,223 Tokyor @ | 14165 Why the HK
S— water tariff is
33,062 Seoul* 53.48
coul” @, | so low?

* Per capita GDP is country/region-wide figure whereas fresh water tariff is city-specific figure,

(Source: https://www.chinadailyhk.com/articles/70/137/218/1509961687569.html)




Water supply distribution @1

Distribution network of water supply
Main reservoir

Pumping stations

Water treatment plants
Pumping substations I
Service reservoirs I_L\

Trunk mains or service trunks

Street mains or water mains (into buildings)

For fresh/flushing water supply & fire services




Three categories of water supply mains

(a) Trunk mains Generally described as those which convey water from a
source of supply (reservoir, pumping station etc.) to a
district without supplying consumers en route

(b) Secondary mains | The distribution mains in any district, usually fed from a
trunk main and supplying the consumers’ connections in the
district

(c) Service pipes The branch supplies from the secondary mains which serve
individual consumers or premises

—

(Source: CIBSE, 2014. Public Health and Plumbing Engineering, CIBSE Guide G)




Schematic diagram of a typical inside service

Fresh Water Booster Pump Set

-
e

Fresh Water Roof Tank

-

Water Meter

b
S

.;;\
000000000 |

Fresh Water Up-feed Pump e

-
-
-

-~
-

Fresh Water Surgp‘l‘iﬁi

-~ To Other Blocks

Government water mains

Inside service (Lot Boundary to Building G/F Sump Tank)
Inside service (Building G/F Sump Tank to Roof Tank)
Inside service (Distribution pipe to water meter)

Inside service (Water Meter to Flat)

Inside service (Down pipe)

(Source: https://www.devb.gov.hk/filemanager/en/Content 3/TF Final Report.pdf)

“Inside Service” (NEREL/K Z%%):
The pipes and fittings between the
premises and a connection to the main




Maintenance responsibility of government waterworks and inside service

e —————
Water Supplies Department | REgISIETed AEeHTson Registered Customers
PP P : Management Offices
Government land — Lot=boundaries S Inside Service
|
OUTSIDE lot boundaries : WITHIN lot boundaries WITHIN individual unit
G : i
overnment water K Communal service / e Non-communal
| ) . o B g
supply system 1 * Fireservice « After individual
: - meters to customers
i This includes water pumps, water
| tanks, communal piping and
I other associated communal
: installations.
i pa " e,
Government meter .
pipes :
Master .
Ind. -
O ” : >4 meter >< "ﬁ;}ﬁ"
: ORI
A meter e
I--------------------------------

(Source: https://www.brplatform.org.hk/en/defects-and-orders/common-building-defects/defective-fresh-water-pipe)




Water supply distribution

Mains water supply

Size of the water mains

Such as a 75 mm diameter pipe fed from both ends or a
100 mm diameter pipe fed from one end

Pressure (or head) of water (20 or 30m head) &
pressure fluctuations

Min. head of 30 m head for firefighting purposes

Max. head of 70 m head to limit wastage and pipe noise
A ring circuit & a grid of pipes

To increase reliability & facilitate maintenance




Ring main distribution (with water fed from both ends)

/ Trunk mains \
| .

solating valves
Supplles /

r
o buildings Street mains

(Source: Hall, F. and Greeno, R., 2007. Building Services Handbook)




Water supply distribution

Pressure of water supplies in HK
Fresh water supply: 15-30 metres head
Salt water supply: 15 metres head

They are maintained 1n the distribution systems
except at their extremities

Reduction of the minimum residual pressure
(since 2007): lower from 30- to 20-metre head

Master meter, sub-meters & check meters

(See also: WSD, 2018. Handbook on Plumbing Installation for Buildings, Water Supplies Department (WSD), Hong Kong.
https://www.wsd.gov.hk/en/plumbing-engineering/requirements-for-plumbing-installation/handbook-on-plumbing-installation/)




Typical arrangement of water meters 1n a meter box/chamber/room

A
Meter Group
o 800mm 4
. \Z (max) for  |Clearance
600mm A :
1000 meter box |height: DOOR
> mm
(min) for ) 2000mm
q (min)
oor (min)
closing
inward v
 DOOR 4
<« >
Clearance width: 800mm (min)
il Y9997
| Display e
- I board | | | | | |
e — lllllzoo
Lye-@——1 111 1%
w0 || e 1] %
11 1 || 200
(max) ' ® AN 1500
| | 13200 | (max
r’"@— '''''' | 1] 200
_"@,_ ....... I
v|: 390y FLOOR LEVEL

\v7

(YFLOOR DRAIN

All units are in millimeters.
(Source: WSD, 2020. Technical Requirements for Plumbing Works in Buildings (November 2020 version), Water Supplies Department (WSD),
Hong Kong. https://www.wsd.gov.hk/en/plumbing-engineering/requirements-for-plumbing-installation/technical-requirements-for-plumging-
works-in-bldgs/)




Communal plumbing (maintained by
property manager or agent)

‘ Individual consumer’s

Meter (consumer is
responsible for its
custody & WSD its
maintenance)

(Source: Water Supplies Department www.wsd.gov.hk)
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Communal plumbing system (maintained
by property management office or agent)

.

Government main “
(maintained by WSD)

(Source: Water Supplies Department www.wsd.gov.hk)




Typical plumbing layout inside a residential flat

Kitchen

P

(Source: Housing Authority Hong Kong)




Automatic Meter Reading (AMR) system

AMR Master Station
WSD Intranet
= |
T :
‘= Web Pon‘al S

AMR Servers
at WSD

i ~, e -~
~ | e
................................................................................. N e
Communication Networks Billing System Water Intelligent E - ’
(broadband/3G, efc.) Network
T~ Management System
AMR Outstation 1 _~~ ~_AMR Outstation2 ~~_  AMR Outstation 3
AMR Panel = | s AMR Panel | s AMR Panel o
Data Fo o Data E | Data 11
Concentration Fo P Concentration P Concentration
Unit (DCU) : : Unit (DCU) P Unit (DCU)
Top Meter - Top Meter : Top Meter
7] — - ' © I ' » L .
Q ' 3 ' Q '
: — Meter i — Meter i — Meter
s = =
GF __ Meter o Meter | | G Meter
__Meter | __Meter | ___ Meter
. : , L o 5 Commercial
Housing Block | Residential Building | Developments

(Source: Water Supplies Department www.wsd.gov.hk)




Water supply distribution

Benefits of automatic meter reading (AMR):

Improve meter reading efficiency (1.e. automatic
reading of water meters & reduce human error)

Detection of abnormal water consumption (e.g.
leakage of customers’ piping)

Better planning & management of water supplies

Enhancing customer services through provision of
timely water consumption information via Internet

and mobile p

101NC

Platform for

pbromotion of water conservation




Water supply distribution @1

Water supply systems 1n buildings

Direct supply system: conveys water directly from
water mains to the point of usage without any
transit water storage tanks

Indirect supply system: conveys water from water
mains to the point of usage through a transit water
storage tank (usually a sump water tank and a roof
water tank)

Potable/fresh water, flushing/salt water and
water for fire services (e.g. FH/HR, sprinkler)




Government

main

(underground
or under road,
maintained by

WSD)

(Source: Water Supplies Department www

GOVERNMENT MAIN

Direct supply system (without storage tank)

Government land  Building lot ] 1N
<— —>
D L
T
P4 \
Dt 1.
Water Draw off
| meter point
o’ Individual
(W) consumer’s
| (M) pipework &
v communal
Control \ plumbing
Vfi:"e %5\ Stopcock (maintained by
| Gate valve individual
Connection to (Boundary valve) consumers &
Inside service property manager)

the main

.wsd.gov.hk)




Direct supply system (with storage tank)
1T —
oF. | e

Storage tank—| -

Water meter {M_
—@ %

LOT BOUNDARY

Check valve

GOVERNMENT MAIN
X
4

Gate 'Check meter (check leakage & consumption)
valve

(Source: Water Supplies Department www.wsd.gov.hk)




Indirect supply system (with sump and pump)

(For a high-rise building,
may require booster pumps
& pneumatic vessel to ensure
pressure for topmost floors)

Water

LOT BOUNDARY

GOVERNMENT MAIN

FLOAT SWITCH
— P | Q.F

FLOAT SWITCH

0.F

— (Roof water
' tank)

\Stnrage tank: '
<

meter: X

—=-
W<

—pd—I Draw off
pé—I~  point
—L

CHECK METER POSITION

PUMPS

(Sump water

storage tank

(Sump water tank or break tank)
(Source: Water Supplies Department www.wsd.gov.hk)

Transit water ':L b

pumps or up-
feed pumps)




Indirect supply system (with pneumatic vessel)

(* Pressure vessel 1s used Water meter % X

to adjust the supply e
pressure, 1f it 1S not y)

practicable to control the
pumps by level switches.)

—><4¢— Draw
pA—I  off
d+— point

LOT BOUNDARY
Pneumatic

= CHECK WETER POSITION /Q\
= vessel -
= s
= FLOAT SWITCH =
Ll
= ro— :._L
i ™0 | for '
- —
c_r:: "

Transit water - ==} Y

storage tank }

(Source: Water Supplies Department www.wsd. gov.hE)




Comparison of direct and indirect water supply systems

Direct supply

Indirect supply

- Less pipework, smaller or
no water tank

- More pipework, large water
storage tank

- No storage to satisty peak
demand period

- Water storage to meet peak
demand

- Risk of contamination and
pressure fluctuation of mains

- Less risk of adverse etffects
by water mains

- Not feasible for high-rise
buildings due to main
pressure

- Can be used 1n high-rise
buildings




Water tanks & pumps

Water tanks

Materials: reinforced concrete, fibre glass, etc.
Reinforced concrete 1s the most common material used

Fibreglass storage cistern for potable water shall be of
an approved type or certified, with no toxic materials
and suitable for storage of potable water

Storage capacities:
Assessment of water consumption & demand
Proportion:- Sump tank : Roof tank =1 : 3
Recommend to meet one-day (24 hours) demand
Domestic supply — follows WSD recommendations




Recommended storage capacities in water supply systems

Domestic water supply with Flushing | Temporary mains
sump and pump supply using | fresh water for
salt water* | flushing (TMF)

Up to 10 flats > 10 flats
135 litres/flat 90 litres Minimum 45 litres per
(total storage for each 1/2 day flushing apparatus,
including sump additional | consumption minimum 250
tank) flat litres

* For industrial use, recommended storage capacity 1s one-day demand.

Design criteria for flushing water 1. Residential:
storage: (Litres per flushing apparatus) | - Water closet 30
[minimum capacity = 250 litres] 2. Commercial
- Urinal 30
- Water closet 40

(Source: WSD, 2020. Technical Requirements for Plumbing Works in Buildings (November 2020 version), Water Supplies Department (WSD),
Hong Kong. https://www.wsd.gov.hk/en/plumbing-engineering/requirements-for-plumbing-installation/technical-requirements-for-plumging-
works-in-bldgs/)




Typical components of water cisterns (storage tanks)

Physical break

Separate inlet and outlet Separate inlet and outlet Inlet pipe size

_pipe for each compartment_ _ _pipe for each compartment / Peteen otavle and >= 40mm for
T y . . | non-potable cistern . | flushing
. Cover ent pipe Vent pipe  cgver B F— A »  Cover Ventpipe .
Sto c——— c—— Sto
‘ val\llae p q vahf)e : : (\ *
| ——1 ——1 | — |
LD 4 e — ,....-M_l'
Overflow pipe M K
and warning pipe Overflow pipe 0 ;

; verflow pipe
discharge to l E‘alrl ﬂ:)aE:/titval\Llje iy) Ball|float valve Land warning pipe B;a” ;Iloa;c]'valve nd warning pipé
conspicuous we W ey (for|gravity supply) discharge to for fitsshing ischarge to
position I::I I::l conspicuous SRRk conspicuous

Automatic control Automatic control Rositon Outlet bi position
. switch switch utiet pipe Drain pipe
Outlet Fg (for pumped supply) (for pumped supply) | | Outlet pipe =D& P -
Drain pipe Drairt pipe

Potable water cistern Non-potable water

(Source: WSD, 2020. Technical Requirements for Plumbing Works in Buildings (November 2020 version), Water Supplies Department (WSD),
Hong Kong. https://www.wsd.gov.hk/en/plumbing-engineering/requirements-for-plumbing-installation/technical-requirements-for-plumging-
works-in-bldgs/)




Water tank basic requirements (for a gravity supply)

Gate vent Gap >= 25

valve Cover r /
I 1 'l
X / 1 overflow pipe

supply t . l L —

pipe

—

warning pipe
min. diam. 25 mm

| Outlet pipe
: A =30 (<5,000 litres)
Drain \ . :
off pipel | Gate valves /:old A =100 (>=5,000 litres)

feed pipe

et | T

(Source: Garrett, R. H., 2008. Hot and Cold Water Supply)




Storage volume classification

P Overflow Elevation
- e % ___________ n.

' Operational
Pump | System
“on | o T
" Equalizing 0,10
3 |E Storage Z|E o
Ol =) ®
F|S =q------FESSsssssss==———— Lo 0
> A =S T
0 Emergency -
0 and/or =
ol| € Fire Storage S S
Tled Y= |2
S =2 Sk S nf i E2
ol m ‘ 35 O
Y & 8 Dead Storage Ew® =
- E nh_ | = Ja— \_ ), > ED -
Q P (§) 7))
Q. > C EE
O Ea ) )
- | 2% s 2 @5¢
S Eb 02| oo
a|sSc Distribution Cuw| ol
> y SE Y

Y System
Source or Booster Puﬁ@

(Source: https://sswm.info/sites/default/files/reference attachments/BHARDWAJ%20and%20METZGAR%202001.%20Tech%20Brief%20-
%20Reservoirs%2C%20towers%20and%20tanks.pdf)




Water tanks & pumps

Cleansing of water storage tanks
Such as sump tank & roof tank
They should be cleansed once every three months

Maintenance of internal plumbing

WSD maintains the water supply distribution
system up to the building lot boundaries

Internal & communal plumbing are maintained by
the consumers




Common problems for maintenance of water storage tanks

Double sealed tank
cover with lock

Damaged Water tank
water tank not cleaned
cover

Storage tank
without proper
maintenance &

management

Rusty water
tank cover

(Source: Water Supplies Department www.wsd.gov.hk)




Water tanks & pumps

Water pumps
Provide a duplicate set (duty + standby)
Pumping capacity >= designed out-flow of tank

Minimise vibration and noise problems
Adequate pipework support & anchor
Solid foundation

Common pump types
Horizontal end suction centrifugal

Vertical multistage centrifugal




Vertical multistage centrifugal pumps

P




Water tanks & pumps

Pump control

Automatic control using pressure switches, level
switches, high-level & low-level electrodes

Pump selector switch & ON/OFF/AUTO

Low-speed preferred (longer life & quiet)
Pump motor

Such as squirrel cage induction type

Overload protection (electrical)




Typical pump room (layout plan)

air vent L _________ J

control panel and starters

L J
4 (I

air compressor

pneumatic
pressure
ve%sel
L% dupjicate pumps
pressure o
dfeﬁvery 6 - recorder Z Sppp'y
et A
7777777 7777777

PLAN
(Source: Garrett, R. H., 2008. Hot and Cold Water Supply)




Typical pump room (elevation)

RO 20 W

<

N

/
air vent—54
: mnm

control panels and starters

pressure
vessel | O OO
cleaning DUMPS
access o)
/
/
/
AT == .
drain valve
boosted / /

D\

delivery
Pipe T ——— :'7 exit pit

i

sump and drain

ELEVATION

(Source: Garrett, R. H., 2008. Hot and Cold Water Supply)

strainer or
dirt box

entry pit




Water quality & management

Water Safety Plan (WSP)

Developed by WSD 1n 2007 1n accordance with

WHO’s recommendations

Launched an integrated Drinking Water Quality

Management System (DWQMS) 1n 2017 ¢
Water quality policy

Principle of water quality management
Health-based targets
Water safety plans

Surveillance

...........................

(Source: https://www.wsd.gov.hk/en/core-businesses/water-quality/action-plan-for-enhancing-of-drinking-water-safety/water-safety-plans/)




Drinking Water Quality Management System

Framework for Safe Drinking Water

System Monitoring Managemex'l_t &
assessment communication

(Source: Water Supplies Department www.wsd.gov.hk)




Water quality & management

Quality Water Supply Scheme for Buildings

https://www.wsd.gov.hk/en/core-businesses/water-quality/buildings/

To encourage building owners to maintain their plumbing
systems properly

REAK

QUALITY WATER

- AEEBERKEDE f-im{? ﬁii}

Fresh Water (Management System) = ™K aualityWater Sunply Schems
| TOF Bulldlﬂns Fresh Water IPLUS)

Fresh Water (Plus)

@R Flushing Water

Quality Flushing Water

ik mERn SOEE

1 7 Tt n-.-a.""-l-'\r o
Pl e : eativy et ez B3 130

There are 3 grades of certificates:

Blue Certificates: New application or renewal with < 3 years

Silver Certificates: Continuous participation 4-6 years

Certificates: Continuous participation >= 6 years

(Source: https://www.wsd.gov.hk/en/core-businesses/water-quality/buildings/)




Water quality & management 1

Treated water supplied by WSD at the
connection points fully complies with the
WHO guidelines for drinking water

If the water 1s free from contamination within
the plumbing system in a building, 1t 1s not
necessary to use filter or purifier

If a filter or purifier 1s used, 1t should be
properly cleaned & maintained. Non-return
valve may be needed to prevent back-flowing




VAR L
| F|g 2 Faucet filter)

7}(32%%&%_%\@1‘%7 2e
(faucet filter)
<+ l}{(:;i";'1‘l'ij?5lly : ;{F/l‘” lll /}\;::7’“ D
ok —

, 8
K H & Al MFRiAE
(Normal situation : water in
filter draining downstream)

—» BEEEFI/KFEEEED |
7K Al ID” ——

(Tap on during pipe burst : (water tap valve)
water back flowing)

\ S ETETE

(Source: Water Supplies Department www.wsd.gov.hk)




3B 0 ki R
(Fig 3 : Countertop filter)

KAE ERIRIKES

(countertop filter)

T L o
< | 1111”1'”: . v:}’-/'f‘.ll f-"‘..‘./j\ﬂn”J
p O, 4 B =
K H &[G M
(Normal situation : water in
filter draining downstream)

- HREHRTTKRSEED -
7KL

JKBEER7KEE

‘ID ﬂ(water tap

valve)

(Tap on during pipe burst:
water back flowing)

\ S ETETE;

(Source: Water Supplies Department www.wsd.gov.hk)




* gl 7S 7K E A K g
" ( Fig 6 : In-line filter)

" ks, fega - S SRt e B
<4 .ﬂ;||J1H?5[_]1 . J/f‘f'i".l'iaﬂ}rﬁ-/}(ﬂa h,
_ e £ -y ';.\,_u\. -
7K g [al AR
(Normal situation : water in
filter draining downstream)

> BB KB
(During pipe burst : water ID{] 7K HESE 7k &l
back flowing) U (water tap valve)
=T
( sink)

TKE E AR SR
(in-line filter)

\SIETrTTE

(Source: Water Supplies Department www.wsd.gov.hk)




Water quality & management

In 2000-2015, WSD has launched a
programme to replace or rehabilitate the aged
water mains 1n stages

For both fresh water & salt water supplies

About 3,000 km of water mains (in a network of
7,600 km) were completed 1n 15 years

»- ‘ l.'l'I'.".'_ ] ' —..I..t-"i"l.__

(Source: https://www.wsd.gov.hk/en/core-businesses/major-infrastructure-projects/r-r-projects/)




Water quality & management

Total Water Management (TWM) strategy

4+ Water demand management

H] To enhance public education on water conservation
7J< To promote use of water saving devices

= To enhance water leakage control |

N To extend use of seawater for toilet flushing

-

%+ Water supply management

To strengthen protection of water resources

H
b5 To actively consider water reclamation (reuse of
e greywater & rainwater harvesting)

To develop the option of seawater desalination

(Source: https://www.wsd.gov.hk/en/core-businesses/total-water-management-strategy/)
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Outlook of the future water resources in Hong Kong

Future fresh water resources in Hong Kong*:

Dongjiang water
with water supply ceiling of 820 mcm

~ 60% - 80%
depending on the amount

up to 50 mem per annum

per annum of local yield
Local yield ~ 15% - 35%
Desalinated water ~ 5%

* While the above fresh water resources will account for about 75% of the total
water consumption in Hong Kong, the lower grade water (namely seawater and
recycled water) for non-potable uses will account for the remaining 25%.

ST

e Dongjiang Water 55, T.7K
 Local Yield K&K

e Desalination J&7K{E)%
 Seawater for Flushing J& 7K 7 ]
» Recycled Water JEERFFH K

(Source: https://www.wsd.gov.hk/en/core-businesses/total-water-management-strategy/twm-review/)




Water Reclamation Process

===l Ralnwater Collection Systemn

ww Grey-water Collection System
—l Sewerage System

== Reclaimed Water Distribution System
=== Treated Effluent

To Water To Landscape Other Uses To Tollet
Fushing

&

(Source: Water Supplies Department www.wsd.gov.hk)




Water quality & management 5

Development of new water supply sources

Seawater desalination

Using reverse osmosis (RO) technology

Reclaimed water
Primarily for non-potable uses

Convert the tertiary treated sewage effluent into
reclaimed water for toilet flushing

Grey water reuse and rainwater harvesting

Stormwater management and harvesting




Water quality & management =

Promoting water conservation
Water Efficiency Labelling Scheme (WELS)

Automatic meter reading

Water
conservation

Water loss
management

Expansion of use of
lower grade water for
non-potable uses

Water intelligent network (WIN) (monitor water loss)

Public education
Water use efficiency guidelines
Water loss management (reduce leakages)

Underground asset (water mains) management

Expand the use of low grade water (e.g. seawater flushing)

(See also: https://www.waterconservation.gov.hk/)




Voluntary Water Efficiency Labelling Scheme (WELS)

Showers for Water Taps Urinal
Bathing Equipment

i ey Ly
Water Elli‘:;i-an_n:f.- Grade = '

Wiakir Cormmption (ke s minsa)

BiEwE

HégEiralon Mo,

Washing Flow Water Closets
Machines Controllers

(Source: https://www.wsd.gov.hk/en/plumbing-engineering/water-efficiency-labelling-scheme/)




Production cost of water supply .
in HK (per cu m) Production cost of water supply and

Rainwater collected: water leakage in Hong Kong
HK$4.0 (2013-2014)

2 Reclaimed water for
Desalinated water: non-potable use:
HK$12-$13 HK$9.8
(September 2013 estimate) (March 2012 estimate)

Seawater for flushing: Reclamation
HK$3.4 (2013-2014)
Water leakage rates in HK and selected places

Urban area of
South Korea

Hong Kong

» "N » Yoy
E E %% e
2 n./ﬂ{EﬂlS} 5%(2{312} 5%{201 2) 8%{2&1#} 16 %{2014}

(Source: https://www.chinadailyhk.com/articles/70/137/218/1509961687569.html)




Water intelligent network (WIN) (monitor water loss)

Fresh water distribution Monitoring
network divided in about 2,400 b dh and sensing
District Metering Areas (DMAs) AgLgadiiida equipment
"'ﬂl
11 =

Determination of the most effective
network management measures

INFORMATION

PRESSURE
DETECTION & MANAGEMENT ANALYSIS
CONTROL

WATER MAINS
REPROVISIONING

(Source: https://www.wsd.gov.hk/en/core-businesses/operation-and-maintenance-of-waterworks/reliable-distribution-network/)




Water quality & management

Inspect & maintain plumbing to prevent water leaks

Checking of water leakage: simple method

Turn off all water taps

Compare the water meter reading over a 30-minutes period

If the water meter registers flow when all water taps are

turned off, 1t implies leaking

However, this method cannot detect very small
leakage (seepage)

\/ ~
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(i
-

£
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Further Reading

Water Resources in Hong Kong - HKU Water Centre

https://water.hku.hk/wp-content/uploads/2024/06/HKUWaterCentre Water-Resources-
in-Hong-Kong-1.pdf

Water supply and sanitation in Hong Kong - Wikipedia
https://en.wikipedia.org/wiki/Water supply and sanitation in Hong Kong

Water Treatment in Hong Kong
https://www.wsd.gov.hk/filemanager/en/share/pdf/water treat.pdf
WSD & CIC, 2017. Good Practice Guide on Plumbing Works, Water

Supplies Department (WSD) & Construction Industry Council (CIC),
Hong Kong.

https://www.wsd.gov.hk/en/plumbing-engineering/good-practice-guide-on-
plumbing-works/

Total Water Management Strategy

https://www.wsd.gov.hk/en/core-businesses/total-water-management-strategy/
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