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Singapore
Land Area 710 km?
Population 5.03 mil

Average Annual Rainfall 2,400 mm

Average Water Demand 1.7 mil m3/day
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PUB : Part of Singapore’s MEWR Family
L

sl Ministry of the Environment
and Water Resources
R

Environment

water resources for all in Singapore.
I
‘§ National

To deliver and sustain a clean and healthy environment and
I
Agency

To ensure a sustai

i
Q) rus
gable quality
environment in Singapore

+» Clean Land
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«» Clean Air

To ensure an efficient, adequate and
* Public Health

sustainable supply of water

s Water Supply
s Used Water
Background of PUB

* Drainage
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PUB Manages the Complete Water Cycle
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Diversification of Sources of Supply
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Demand & Supply

DEMAND AND SUPPLY 2010 & 2060

Singapore’s daily water demand from the domestic sector and

the non-domestic sector are met by a blend of the Four National
Taps. NEWater is mainly supplied to the non-domestic sector.

DOMESTIC SECTOR
145%)
DESALIMATED
WATER [10%)
B WATER DEMAND
W WATERSUPPLY

B

DESALINATED
WATER [30%]
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Sustainable Water Management

“Water for A" “‘Conserve, Value, Enjoy”

3P Approach

4 National Taps
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Water Demand Management

UFW Control Water Conservation

T | Lo |
y

Pricing

Reflect the strategic

Good importance and
Customer scarcity value of
i water

Service - c

Reliability
&
& Quality ’ Water
- OUTCOME Conservation
1nd- Low UFW Strategy
Mandator
Voluntary —_— y
807 UFW < 5% 3P approach Cut down on excessive
© 6.0 - % flow and wastage of
s Promote water
4.0 ownership of water
oo conservation

1989
1993
2001
2005
2009

1997

Year
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Unaccounted - For - Water | - &=>=&8

Reduces Readily as a result of:

1) Good Quality Network
a) Replacement of old/problematic mains

b) Strict supervision & control of workmanship
2) Efficient Management,
3) Active Leak Detection Programme

4) Accurate Metering
a) Output of Waterworks
1207 b) Customers Consumption

10.6
6.7 I

6.4
6.2
6.0 5.9

10.0- 9.5

8.0

6.0 5.3
4.9 4.7 5.1 5.2 4.8 5.0 52 4.7

"' 45 4444 46

% OF TOTAL OUTPUT

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
YEAR
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3- Prong Water Conservation Strategy

Pricing
Reflect the strategic

importance and
scarcity value of water

Water

Conservation
Strategy
Voluntary Mandatory
3P approach Cut down on excessive
Promote ownership flow and wastage of
of water water

conservation
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o All customers metered and charged

e \olume-based billing

* Regulated by Ministry (Environment & Water Resources)

o 1980s — early 1990s — social good , need to be provided for public
health

o 1991 — water conservation tax (WCT) to discourage excessive water
use
e 5% - domestic consumption more than 20 cu m/mth
o 10% - all water used for non domestic

e 1997 - 2000 — price review
* Increase tariff — recover full cost of production and supply
o Restructure WCT - reflect higher cost of next drop of water

Water for All:Conserve,Value, Enjoy
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e \olume-based billing
 Regulated by Ministry (Environment & Water Resources)

Potable Water Used Water
Tariff Consumption block | Tariff | WCT! | Total WBF2 SAF3
category (m3 per mth) (¢/m3) (%) (¢/m3) | (¢/m3) | (¢/appliance)
Domestic 1to 40 117 30 152 30 300
Above 40 140 45 203 30 300
Non-domestic All units 117 30 152 60 300

1: Water Conservation Tax — Tax on consumption to reinforce the water conservation message

2: Waterborne Fee — Volume-based used water fee
3: Sanitary Appliance Fee — Fixed used water fee based on the number of sanitary appliances

Water for All:Conserve,Value, Enjoy
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Mandatory Requirements

Code of Practice for Water Services —=SS CP 48 : 2005
Water Conservation Measures (Cl 7.2)

« Install Self-Closing Delayed-Action Taps
— All wash basins, shower pts

 In all non domestic premises (including common amenities of condominiums)

Manually-operated Sensor-operated

Self-Closing-Delayed-Action Tap

Water for All:Conserve,Value, Enjoy
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Code of Practice for Water Services —SS CP 48 : 2005
Water Conservation Measures (Cl 7.2)

From July 2009

Dual flush Low Capacity
9 litre flushing cistern Single Flush Low capacity Flushing Cistern
flushing cistern (4.5 litres)

= Install dual flush low capacity flushing cisterns in new developments and
existing premises under renovation which involve the

» replacement of water closets
» applicable for non-domestic premises if flushing cisterns are to be used
» applicable to all domestic premises

Water for All:Conserve,Value, Enjoy
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Water Efficiency Labelling Scheme

#@ Voluntary Water Efficiency Labelling Scheme

Etficiency (WELS)
# |launched on 31 Oct 06
o
o e # Objective of WELS
b @ Aims to help consumers make well-informed
i= 2 Qmn purchasing decisions and reduce their water

consumption by providing information on the
water efficiency of products

_water @ WELS rate products in terms of water efficiency
Y 1 (1 tick for Good rating, 2 ticks for Very Good
| i e X rating and 3 ticks for Excellent rating)
Em # To enhance the Scheme, PUB has mandated it
- O | through the Mandatory WELS (MWELS) in July
e 2009
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Types of products

- Water
- Efficiency _ i
: Shower taps & Basin taps & Sink / Bib taps &

mixers mixers mixers

Dual flush low
capacity flushing
cisterns

Urinals & urinal
flush valves

Washing machines Showerheads

Water for All:Conserve,Value, Enjoy
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Code of Practice for Water Services =SS CP 48 : 2005
Max allowable flowrates (Cl 4.1) & Public Utilities Water
Supply Regulations (Cl 40)

From 1 July 2009

« All taps, urinals and flushing cisterns to display MWELS labels
prominently at point of sale and packaging

* For all new developments and existing developments undergoing
renovations, only water fittings/products that are labelled with at least 1-
tick water efficiency rating and above under MWELS shall be installed

and used.

Water for All:Conserve,Value, Enjoy
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Code of Practice for Water Services —=SS CP 48 : 2005
Max allowable flowrates (Cl 4.1 Table 1)

Maximum |
Allowable Ra\t{[\i/rllz L]%I!: 1 Tick
Area of Usage Flowrate gLab ol Remarks
(litres/min)
July 2009
(2004) (July 2009)
. :
Basin Tap & Self For_ self cl_osmg de_la)_/ed
: . >41t06 action basin taps, timing
Closing Delayed Action 6 :
: shall remain at between 2
Basin Tap
and 3 sec
Sink / Kitchen Tap and
Wash Area 8 >6tw8
Shower Tap & Self- For_ self closing delqye_d
) : 9 action shower tap, timing
Closing Delayed Action >71t09 )
12 (hotels) shall remain at between 13
Shower Tap
and 15 sec
Other Areas 8 >6t08

* Sensor self-closing delayed action basin taps with a flow rate of 2 litres/minute are allowed a maximum preset
timing of not more than 60 seconds provided water supply from the tap is automatically cut off when the hand is
moved away from beneath the tap.

Water for All:Conserve,Value, Enjoy
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Water Bill for Domestic Consumption of 20m3
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Water Pricing and Initiatives vs Consumption
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Water Conservation Framework for

Domestic Sector

Mandatory
Requirements

Domestic

Sector

Water Efficient 10-Litre Roving Talks
Homes Challenge Exhibitions
> >
i | 1 1
Water V\_la_ter Mandatqry Enhanced
One-Stop Efficiency Installation e
Volunteer : Water Efficient
Web Portal Grouns Labelling Of Dual Homes
P Scheme Flush LCFCs
J J
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Voluntary - 3P Approach

e —i—

Water Efficient Homes Programme (WEH)
e Launched in Feb 2003

e 3Ps - community driven programme
— Grassroots leaders distribute FOC Water Saving Kits

— DIY and adopt good water saving habits (e.g. washing
machines, shorter shower)

* Mobile exhibitions at grassroots events

» Door to door visit to assist in installation of WSDs
« Can save up to 5% of monthly water consumption
By 2006 - all 84 constituencies launched

 More than 910,000 water saving kits distributed & about 40%
households installed

Enhanced Water Efficient Homes Programme

e Started in 2007

* Installation of water saving devices at high consumers

Water for All:Conserve,Value, Enjoy
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Voluntary - 3P Approach

Water Volunteer Group Programme (WVG)

» To educate households on behavioral aspects
of water conservation and assist to install water
saving devices

» Officially launched on 26 Mar 06 at Hong Kah
North

» Target at all residential households (priority to
high users)

> door to door visits by grassroots volunteers
with support from PUB officers

» Residents will be challenged on saving 10
litres/person/day

> So far 92 WVGs have been formed.

Water for All:Conserve,Value, Enjoy
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Water Conservation Assistance Programme

(a) 1 year programme to assist more than 13,000 needy families
from April 09 — Mar 10

(b) Work include installing water saving devices and advising
customer to adopt good water saving habits.

Showerhose
Install CFRs or

thimbles

Water Efficient
Showerhead

2 way taps

Water for All:Conserve,Value, Enjoy
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Water Bill for Domestic Consumption of 20m3
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Consumption
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To meet the target

 Hardware = Technological Solutions

« Software = change of behaviour & attitude

Flushing Cisterns

16%
Wash Basins

10%
Domestic Sector Breakdown

Water for All:Conserve,Value, Enjoy
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Water Consumption Lifestyle Study

 Phase 1 (completed) :

— Current water conservation attitudes and behaviour of
Individuals/households

— Social, attitudinal and behavioural characteristics
towards water consumption and conservation

— How water usage (quantitative) and people’s attitudes
to water use (qualitative) are linked

Water for All:Conserve,Value, Enjoy
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Phase 1 findings

e Most perceived water conservation to be very important.

 Most believe that water consumption at home could be further
reduced.

* Profile of people who appeared to have negative attitude and
behaviour, high water consumers

— Younger generation (age below 29)
— Homemakers (including domestic helpers)
— Lower educated / Elderly

Phase 2 scope

Good behaviour

o -]
Good attitude &

« On-going
 Focus on ways
— to improve attitude and behaviour towards water conservatiof, ...

— to promote water conservation as part of lifestyle thru Education,
Facilitation and Intervention

Water for All:Conserve,Value, Enjoy
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> Positive

Devoted
Conservationists

Devoted

Unwilling
Conservationists

Practitioners Unwilling
Unwilling
Conformists

Unwilling
Conformists

Non-

conservationists Non-action

Non-
conservationists

Non-action
Believers
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Collaborating with various agencies.....

PUNGGOL TOWN
A Waterfront Eco-Town for the Tropics

. i ) J£=--EI.'!;.-'£.-I--

HOUSING &

DEVELOPMENT § UrBaN

REDEVELOPMENT
AUTHORITY

MINISTRY OF

il .
“ Ministry of Education A ((0 MANPOWER

SINGAPORE F-]
.@f{

ks’wf:.,.g
5_;

l"ﬁ‘ . H. tey ]
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Water Conservation Framework for

Non-Domestic Sector

- Non-Domestic Mandatory
Sector Requirements
)
| |
Reduce Replace Reuse
) / o

Water Efficient NEWater/Seawater Promote Recycling
Building Substitution Through WEF

Water for All:Conserve,Value, Enjoy
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Reduce : Water Efficient Building Programme

i ' 2 litres/min
- 5e -*_

Avoid water wastage. Repair leak

Adopt water efficient flowrates & fittings promptly.
_——=flush volume

Install meters and
take meter readings
regularly

Urinal
0.5 litres/flush

Shower

7 litres/min

Check flowrate using
a beaker and watch

Use high water efficient labelled

To-date, more than 1800 products
buildings/premises are certified as
Water Efficient Buildings

Water for All:Conserve,Value, Enjoy
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Green Mark Scheme - Water Efficiency

BCA Graen Mok Varsian HRBFZD
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e —
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home

S’pore
scores
in green
efforts

Canadian-based World Green
Building Council gives nod to
environment-friendly plans here

Jessica Cheam

The little red dot has been determinedly going green

these past few years and its efforts are noteworthy, a
fiest-of-its-kind report has said

The repaort by the Canadian-based World Green
Building Council {(WGHC) on the global green build-
ing movement compiles examples of how such build-
ings an help provide affordable housing, job créa-
tion and even disaster recovery.

“It’s the first time we have reported on the wider
social-economic benelits a better built environment
can. mlay,” said WGBC chief executive Jane Henley.

Singapore stood out for its concerted efforts to
green lis hl.uldmgs“sfamr;uinr}y in its green labelling
programme fgr products, and its leadership in water
efficiency stindgrds, she added.

The teport,‘rijeased last week, is titled Tackling
Global Chimate Change, Meeting Local Priorities.

Speaking to The Sunday Times, Ms Henley sald the
report 15 “living evidence of examples across the
alobe” where buildings are addressing local needs
while reducing carbon emissions as well.

Green buildings are doable. Built to reduce their
negative impact on the environment, they not only
Improve vecupants' comfort, but they typically cost
only 3 per cent to 5 per cent more than standard
buikdings to construce, said Ms Henley,

Costs are coming down, and there is much poten-
tial for buildings to further reduce thelr cartbon emis-
sions - by more than 35 poer cent, she said. Green
buildings have also been shown to cut waste output
by 70 pes cent, water usage by 40 per cent, and energy
usage by 30 to 50 pes cent, and in some cases; prodhac-
ing surplus energy that can add to the national grid,
she added

I scame cases, green buildings can even help in dis-
aster recovery. In Australia, for xample, through the
‘utld It Back Green programme following wildfires
that destroyed thousands of homes and killed over
100 preople in Victorda in February lasi year, greener
ald more resilient homes were bauilt for the cormnmumi-
13 Y

In the US, alter Hurricane atrina hit in 2005, the
Green Duilding Council
brought In experts in ur-
ban planning, waste and

water management, and Singapore stood
architecture to work

local communities infthe out for its
post-disaster, green gicon-  concerted efforts
struction I

In Singapaore, tt to 7 n_een its
building momentsm has buildin -
heen kept up in ghe five par‘ti(u ar'y in its
years since the lafnch of * H
Its first green bud) i green Ia‘be“'ng
Ing system, the Green P ramme for
Mark, said Singjpore Fr I.I(tS, a_nd its
[(SGBC) president eadershi .ll"l
Ci)ll;l.tgl Seng : § water iciency

Vhen it was launches
in 2005, the Green Mark tandards.
attracted only 17 build-
ings that could be certified as environmentally friend-
Iy, Today, the number has grown 30 times to tip past
500 such buildings.

The scheme has alio "gone overseas™, More than
B0 overseas projects have applied for the Green Mark
stamp and over 32 of these projects have achieved it,
sald the Bullding and Construction Authority, which
oversees the Green Mark scheme.

The SGBC recently hosted an intemational con-
gress on green bulldings to celebrate World Green
Building Week, which began on Sept 20, and to gath-
er experts to share their knowledge and best practices.

“The event helped to boost Singapore's image as
the leading hub for green buildings in the tropical cli-
mate zone,” sald Mr Lee. Also, the incentives provid-
ed by the Government have seen the bullding seclos
rising to the challenge. :

"Many industey designers and professionals are
now equipped with the skills and capabilities to devel-
op and run bulldings on a sustainable level ngt
achieved before. This Is something that Singapore can
now export,” Mr Lee added - .

Mr Russell Cole, principal and building group lead-
er at the Singapore office of British architecture firm
Arup, said green building design “is becoming the
new orthodoxy rather than a passing fashion”,

“The industry is quickly developing skills and tak-
ing a harder look at all aspects of the building, and see-
Fueg Brow it can be made moee comfortable, using less
energy and resources,” he said.

Energy consumption is also being redwced by good
Insulation, shading and other passive design features,
he added

Another push factor in the growing adoption of
green buildings: regulation, On the whnlr_.L:ihhnx
regulation standards worldwide are getting Increasing-
ly higher and greener, said Mr Cole.

Singapore, meanwhile, is nol resting pn its laarels,
said SGBC's Mr Lec

Some industry critics have questioned if the Green
Mark is a standard too easily obtalned, to which Mr
Lee pointed out: "The standards go up every year”,

“Instead of setting the goals too high, which make
people give up and say ‘it"s1oo0 expensive’, we decided
to start with something that had a decent standard
but was not too difficult to achieve,” he said

BCA's Green Mark for new bulldings is now nto
Version 4 - where the mintmum energy efliciency
standard is 28 per cent higher than that set out in the
first badlding code released in 2005

klum;wlhph.mm.lg

“Outstanding
Singapore stood out
for its concerted
efforts to green its
buildings,
particularly in its
green labelling
programme for
products and its
leadership in water
efficiency
standards.”
Canadian based
World Green
Building

Council ,CE, Ms
Jane Henley
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10% Challenge

* To challenge the non-domestic sector, particularly the hotels, schools, commercial

buildings, government office buildings, etc, to work towards becoming a WEB and save
10% of their monthly water consumption

* To help non-domestic customers better manage and improve their efficiency in water
consumption and help them reduce costs.

percent
challenge l I ‘
Water Efficiency Water Efficient Water Efficiency
W(ﬁogpeallg?t%? Manager Building Design Management
P Course Guide Plan

Water for All:Conserve,Value, Enjoy
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10% Challenge Website

www.tenpercent.sec.orqg.sg

o Water Efficiency Index (WEI) Calculator

« Water Efficient Practices

e Water Audit Checklist

o Electronic Feedback Form

e Success stories

 Download WEB Design Guide Book
& publicity materials

Schools

Water for All:Conserve,Value, Enjoy
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Water Efficiency Manager (WEM) Course

(Jointly developed by Singapore Polytechnic and PUB)

. Obiecti SINGAPORE
Objective POLYTECHNIC

Opening Minds Shaping Lives

— To equip facilities managers with the
knowledge and skills to conduct
water audit.

— Apply water efficiency measures to
reduce water consumption in
commercial/residential buildings.

« Target Audience
— Facilities & Estates Managers
— Building Owners
— Engineers & Architects

Water for All:Conserve,Value, Enjoy
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Replace : NEWater, Sea water, rainwater, etc

Encourage substitution with NEWater,
Seawater, rainwater, etc

NEWater :

1) frees up potable water for other uses

1) quality suitable for process use
(UPW), boilers, laundry, air-con
cooling towers, toilet flushing,
general washing

lii) lower price - save 30% ($1.52 to $1)
iv) Current : $1.00
New price : $1.10 (Oct 2010)
$ 1.22 (April 2012)

Water for All:Conserve,Value, Enjoy
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Who have more impact to water efficiency?

 The figure demonstrates the importance of integrating water demand
management from the planning and design stage, as most of the
achievable water savings are realised through infrastructure and
technology.

Water for All:Conserve,Value, Enjoy
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Water Efficient Building Design Guide Book

Download from www.tenpercent.sec.org.sg

Ackrowledgments
Forswand

Introsduction

Mandatary Fequirsments

WATER EFFICIEMNT STRATEGIES - THE 3RS

DESIGMING A WATER EFFIGIENT BLILDING
Irz:hids a Watsr Recycling Syatam during Corstruction
Adopt & Low Pressure Water Syetem

Employ Water Eficient Fittimga/Products

Chooze a Wabar Efficient Coclimg Syatam

- water

Flan & Watar Efficient lrmigation System E_IE{ILIZIE n
Design & Water Efficient Swirnming Pocl uiliding
Frewvent Laskages in Flumbing System egulum ﬂm
EMSLIRING SUSTAIMAEBILITY IM WATER EFFICIEMCY

Corporats Cuture & Managemeant Commitrment

Water Cormernsation Flan

Conducting Wabsr Audit

Maonitcring Wetsr Consumption — Metering
Kentifing & Fepairing Leakage

Refaranca

Water for All:Conserve,Value, Enjoy

- (:9 PUR



Water Efficiency Management Plan

http://www.pub.gov.sg/conserve/Business/Pages/WEMP.aspx
» Voluntary Submission
v’ analysis of current water use
v' identification of potential water saving measures
v’ action plan and implementation timelines
» Apply Water Efficiency Fund to implement measures Wan b Al e Eloy

6. Action Plan for Water Saving Opportunities — O

‘wat d production data for th 12 ths For Period (MMYY - MRMYY): 0109 - 12409 — — -
ater use and production data for the past 12 months For Period L FiERIEE Pbjectivi 'Write your Bi&l and water usage target andthe water saving initiatives to meet that target. Use this template to
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Reuse : Water Efficiency Fund

Objective

WATER
EFFICIENCY
FUND

®=  To encourage companies to look into efficient way of managing
their water demand through various water conservation projects.

®=  Aims at getting companies to look into efficient way of managing
their water demand, which includes PW, NW and IW, through
recycling, use of alternate sources of water supply as well as
initiative to promote water conservation in the community.

Water for All:Conserve,Value, Enjoy
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Focus on strong partnership I 2 I
SRR

& continuous iImprovement

Partnership

- working with assns/ suppliers, Water Efficiency Guidelines/

services providers/consultants Standards
Water Consumption Training

Legislation - Reduce, Replace, - Water Efficiency
Reuse Manager Course

Recognition

- Green Mark

- Water Efficient Bld :
J Implementation Technology , R&D
- WEF

- Demonstration Projects

Water for All:Conserve,Value, Enjoy
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&
.-"'fr

Developing a Smart Water Grid x
for Water Sustainability k

/ Engaging Customers to maximise use of every drop of water, -\
Minimising flow of water ~\,
Water for All:Conserve,Value, Enjoy
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Singapore Internatlonal Water Week

Sustainable Water Solutions for a Changing Urbar
Singapore International Water Week 2011, 4 -8July 2011

« The global platform for water solutions:

~ Bring together policymakers, industry leaders, experts and
practitioners

~ Address challenges, showcase technologies, discover
opportunities & celebrate achievements

~ Attracted 8,500,10,000 and 14,000 aftendees in 2008,
2009 and 2010 respectively

To find out more on siww, visit our website today
@ wWwWw.SIWwW.CcoOm.sq
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http://www.siww.com.sg/�

Thank You
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