facebook.com/PUBsg

@PUBsingapore

@PUBsingapore

issue

APR
JUN

20 18

PUMPED UP

T A B I T H A N A U S E R G E T S A N A L L - A C C E S S PA S S T O T H E
M A R I N A B A R R A G E O N I T S 1 0 TH A N N I V E R S A R Y

APR /
: JUN

CONTENTS

a

p u m p e d - u p

i s s u e

2

MA IL BA G

A letter from
our reader

3

et
Glob

SP O T L IG H T

The Smart Shower
Programme goes big

4

W A T E R FO O T P RIN T S
It’s the Year of Climate
Action in Singapore

10

Songstress Tabitha
Nauser is ready and all in

12

FA C T A T T A C K

Pretty shocking
water-related news

13

A SP E C IA L SE C T IO N
The Marina Barrage
10th Anniversary –
PURE digs deep

G L O BE T RO T T IN G

Feeling adventurous?
Try storm-watching

24

The annual Singapore
World Water Day is back

26

G E E K O UT

Robots resembling swans
monitor our water quality

28

ON THE
W A T E RFRO N T

All the latest water scoops

31

Read and win!

H E R SA Y

Jumping and
pole-dancing PUB staff
Frances Teng

An exclusive access
into the Marina Barrage
pump house. Take
a peek!

22

C O N T E ST

19

COVER STORY

ng

W H A T 'S UP

UP FRO N T

06

rotti

20

32

RIP P L E E FFE C T

The Olympic Games
go green

N O W T RE N DIN G
A cold start to
2018 all around
the globe

STYLING

PURE clinched the APEX 2017
Award of Excellence in the
Design & Illustration - Illustration
& Typography category!

R a n d o l p h Ta n

ON THE COVER
Photography: Ealbert Ho
Model: Tabitha Nauser
On Tabitha: Dress by
Vetements by OUTNET.
COM, Parka by KENZO,
Heels by Giuseppe
Zanotti Hair: Vanessa
using Kevin Murphy
Make up: Nigel Stanislaus
using NARS

facebook.com/PUBsg

@PUBsingapore

@PUBsingapore

issue

APR
JUN

20 18

PURE is a quarterly publication by PUB, the national water
agency. Published by Mediacorp Pte Ltd, 1 Stars Avenue,
Singapore 138507. All rights reserved. Reproduction in
whole or in part is prohibited. Copyright © is held by the
publishers. Printed by KHL Printing Co Pte Ltd.

PUMPED UP

T A B I T H A N A U S E R G E T S A N A L L - A C C E S S PA S S T O T H E
M A R I N A B A R R A G E O N I T S 1 0 TH A N N I V E R S A R Y

publishing consultant
Mediacorp Pte Ltd

advisers
Cindy Keng,
Quek Ai Choo
editors
Wee Jing Jing,
Tristin Ong
contributors
Elisabeth Lee,
Audrina Tan, Ken Lee,
Li Xin li

Scan the above QR code to check out PUB's
Facebook page at www.facebook.com/PUBsg

LET TER

//

IN THE MAILBAG

DEAR
PURE,

›

A

s a “self-professed”
regular reader of
PURE, I've always
looked out for the
latest issue of the
magazine in my
neighbourhood library. I enjoy the
celebrity interviews and the many
illuminating reads about water.
I also find the infographics a mustread as they often summarise
interesting and useful facts about
our environment.
Issue Jan-Mar 2018 surprised
me with its new, modern design
coupled with an edgy masthead
to boot! Although unexpected,
the revamped contemporary
look is something I’ve grown
fond of. Here's a big thumbs up
to the team!
I hope that down the road,
PURE can feature entrepreneurs
or business leaders who promote
recycling or upcycling, or those
who subscribe to an eco-friendly
business model. This will inspire
more local businesses to take the
lead in environmentally-friendly
and water-saving practices.

WINNING LETTER >> This
letter wins CapitaVouchers
worth $20. Write to us to win!

KEEP
THEM
COMING!
>>

TELL US WHAT YOU LIKE, WHAT YOU DON’T, AND WHAT
YOU’D LIKE TO SEE FEATURED. THE BEST LETTER PUBLISHED
IN THE NEXT ISSUE WILL WIN CAPITAVOUCHERS WORTH $20.
Post your thoughts on PUB's Facebook page at www.facebook.com/
PUBsg (start your post with “PURE Mail”); email us at PUREmail@
mediacorp.com.sg; or snail mail your letter to PURE Mail, Mediacorp
Pte Ltd, 1 Stars Avenue, Singapore 138507.
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I S T O C K P H O T O

SMART SHOWER

A SMARTER
WAY T0
SH O WER
There’s little excuse
now to not be
consciously saving
water with this nifty
bathroom device.

➔ A FACT

About 5 litres
of water per
person per day
can be saved with
the device. This
helps households
save about 3%
of their monthly
water usage.

S P O T L I G H T // N E W S

in new developments such as
Meadow Spring, Toa Payoh
Apex and Buangkok Park Vista.
Families who have opted for
sanitary fittings under HDB’s
Optional Component Scheme
will get the device.
PUB Director of Water
Supply Network Ridzuan Ismail
said: “We want to study the
results of using such devices
and see if they can be adopted
on a larger scale in the future.
This would also encourage
suppliers to improve the features
of existing devices in the market,
and leverage economies of scale
to provide customers with more
options for such devices.” ●

*Source: A trial conducted
by PUB in 2015 with
500 households.

LATER THIS
year, some
300 families at
West Rock@
Bukit Batok will
move into new
homes that come fitted with a
smart shower device. The device
provides residents with real-time
feedback on their water usage
during showers. Residents can
also set water conservation goals
and monitor their water usage
history via a mobile application.
About 10,000 new Built-toOrder (BTO) homes will be fitted
with these smart devices by end2019, under PUB's Smart Shower
Programme. Following West
Rock@Bukit Batok, the devices
will be installed progressively
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E C O - C O N S C I O U S

C H I L D R E N

A T

W O R K

>>

LEADING
T H E WAY
IMPACT ON
SINGAPORE
by end of the century

▲
▲

Sea levels are
rising and weather
extremities such
as droughts and
flash floods from
intense rainfall,
are becoming
increasingly
common.
Singapore is far
from immune.
In fact, we
experienced our
warmest year
on record last
year (not under
the influence of
El Nino). Studies
have shown that
by the end of the
century (in 2100),
Singapore may
face the following
impacts of climate
change:

▲

STARTING YOUNG

>> WHY
NOW?

Daily
temperatures
could rise by
1.4 °C to 4.6 °C

AS THE 2018 ASEAN
CHAIRMAN, SINGAPORE
LOOKS FORWARD TO
LEADING THE DISCUSSION
ON CLIMATE CHANGE.

Wet months
are likely to be
wetter, and dry
months drier.
More intense
and frequent
heavy rainfall.

Singapore will be holding a
Special ASEAN Ministerial
Meeting on Climate Action
(SAMCA) on 10 July 2018.
Minister Masagos said that
the event will send a strong
signal that Asia remains
committed to the Paris
Agreement and will tackle
climate change.
Minister Masagos
noted that the SAMCA will
be immediately followed

by an expanded meeting
that includes ministers from
China, Japan and South Korea,
as well as the respective
President (Fiji) and PresidentDesignate (Poland) of
the Conference of the
Parties of the United
Nations Framework
Convention on
Climate Change. ●

BY 2020

BY 2030

Mean sea levels
could rise by up
to about 1 metre.

- To reduce emissions intensity
by 36 per cent from 2005 levels;
and to stabilise emissions with
aim of peaking around 2030

V

ACT NOW!
Take action
today for a
sustainable
future.

Singapore takes concrete steps to
save the Earth, declaring 2018 the
Year of Climate Action.

Visit www.mewr.gov.sg/climateaction now to
make a commitment towards climate action!

“

➜ WATER
SECTOR
CONTRIBUTES
TO

PUB’s three-pronged approach:
>> Water
demand is
expected to
double by
2060. Energy
needs will
also increase
as we rely
more on
desalinated
water and
NEWater.

1%

carbon emissions

Reduce Energy
Needs
By developing new
technologies to
minimise energy use in
treatment processes

Increase Energy
Recovery and Production
By recovering biogas to
generate electricity and by
harnessing solar power for
renewable energy

Manage
Water Demand
By encouraging
the community
to conserve
water

▲

- Masagos Zulkifli, Minister for the
Environment and Water Resources
at the launch event for the Year of
Climate Action on 26 January 2018

THE
WATER
SECTOR
COMMITS

>> MAXIMISING ENERGY EFFICIENCY

▲

This is a year when
we will join forces
with all of you here...
to rally everybody
to take action to
reduce our carbon
footprint and fight
climate change.”

▲
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SINGAPORE'S
TARGETS
- To reduce greenhouse gas
emissions by 16 per cent from
the business-as-usual levels

LET’S ALL BE
'CAPTAIN PLANET'

“THE POWER IS YOURS!” — This passionate
and distinctive catchphrase by popular cartoon
superhero Captain Planet urging its viewers to
be “planeteers” is familiar to most of us who grew
up in the 90s. A similar message was echoed
by Minister for the Environment and Water
Resources Mr Masagos Zulkifli on 26 January at
the Singapore Sustainability Academy as he
launched Singapore’s Year of Climate Action —
an initiative aimed at raising the level of national
consciousness on the need for individual and
collective action to fight climate change.

ABOVE
Minister Masagos
at the Year of
Climate Action
launch event

*
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PUMP
HOUSE

A n n iver sar y

AS W E M A R K TH E M A RIN A BA R R AG E’S
10 T H A N N I V E R S A R Y, R & B S I N G E R TA B I T H A
N A U S E R G E T S A N E X C L U S I V E A C C E S S PA S S
TO EXPLORE ITS PUMP HOUSE.
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1. SUPERIOR ACHIEVEMENT
AWARD for the best project
entry at the 2009 American
Academy of Environmental
Engineers Annual Awards

EACH OF THE SEVEN
PUMPS is capable of

pumping 40m3 of water per
second. This is equivalent to
emptying an Olympic-size
swimming pool in a minute.

2. ASEAN OUTSTANDING
ENGINEERING ACHIEVEMENT
AWARD IN 2007 for
demonstrating outstanding
engineering skills which
improve quality of life

3. INTERNATIONAL WATER
ASSOCIATION ASIA PACIFIC
REGIONAL PROJECT
INNOVATION AWARD in 2010
for its design strategies

RESERVOIR WATER

is used to cool down the
pumps and generators when
they are operated. This has
saved the barrage about
1,400m3 of water per annum.

ONE OF THE WORLD'S L ARGE ST DR AINAGE PUMPS

▲

PUR E

Here are some cool facts
you may or may not know
about the Marina Barrage’s
pump house:

▲

0 8 /

Hig h l ig h ts

The Marina Barrage
has received numerous
accolades and awards,
both locally and
internationally.
They include:

➜

hen the Marina Barrage was officially
opened by Prime Minister Lee Hsien
Loong on 31 October 2008, Tabitha
Nauser was just another 15-year-old
teenager who loved music — and
unbeknownst to us all. Fast forward
to today, and Tabitha is a sizzling
singer signed on to Sony Music
Singapore; meanwhile, the Barrage
has come some way since it was
built across the mouth of the Marina
Channel, creating Singapore’s 15th
reservoir — the first in the heart of
the city.
This year, the Marina Barrage
celebrates a key milestone — 10
good years of alleviating flooding
in low-lying areas in the city and
playing host to local and international
recreational and lifestyle activities
and events. For the special occasion,
PURE ’s cover personality checks out
the pump house — a restricted area
usually closed to the public. This is
where seven mammoth drainage
pumps are sited and these will be
activated when there’s heavy rain
during a high tide. Their purpose is
simple: pump and drain stormwater
into the sea, through the crest gates,
so as to lower the water level in the
Marina Reservoir. When it pours
during a low-tide period, the crest
gates are sequentially opened to

release excess water into the sea.
These help to alleviate flooding
in low-lying city areas such as
Chinatown, Boat Quay, Jalan Besar
and Geylang. To ensure that the
drainage pumps are operationallyready at all times, PUB checks and
maintains the pumps and their
parts regularly.
Since its opening, the Marina
Barrage has welcomed close to 15
million visitors, including former
Secretary-General of the United
Nations Ban Ki-Moon. What started
as the vision of the late Mr Lee
Kuan Yew, Singapore’s first Prime
Minister, has since become the top
venue choice for some 100 national
and international events.

P UMP HOU S E

TH E AWARD
GOES TO..

▲

W
FEATURE

THE EXTERNAL WALLS

of the pump house are made
of glass and louvers so that
its interiors can be lit up by
natural lighting. This also
eliminates the need for airconditioning and reduces
electricity consumption. ●

➜ EACH PUMP
IS

7.8m

IN HEIGHT
AND COMES
WITH A

3.2m
diameter
five-bladed
impeller*

*An impeller is a
rotating part of a
machine that is
usually turned by
the flow of water.

▲ P U M P

A N D
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ESTINY’S
CHILD

TABITHA NAUSER FIRST COMMANDED OUR
attention with her vocal prowess in Season 3 of the
reality singing competition Singapore Idol. The year
was 2009. Since then, Tabitha, now 26, had lent her
pipes to the official theme song of the 2010 Summer
Youth Olympics and in 2013, and went on to win
987’s Radio Star competition to become a full-time
presenter at the station. Last year, the Sony Music
artiste released two hot singles: "Bulletproof" and
"Body Language", with the latter breaking into the
Top 5 of Spotify’s Singapore Viral 50 chart.

So this is it! You’re singing
full-time. Is this the dream?
Uh huh, I love it! I’ve always
envisioned this career for myself.
I remember sitting in an office
after I graduated, just wanting to
get out of there. Thankfully,
a hosting gig for Mio TV was
offered to me. So on the same day
I got the job, I quit! Hopefully,
I can still sing and perform 10 to
20 years from now.

We heard that you’re going
to release an EP pretty soon.
Can you tell us anything
about it? I’m still working on

10 /
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to showcase new material, or
perform in general.

Don’t you miss DJ-ing at
all? I enjoyed my gig at 987, and

because almost everyone around
me experienced their clubbing
phase much earlier — when they
were 18, 19 or in their early 20s.
Then, I didn’t feel compelled to
club at all. Now, I find it so fun!
I’m also obsessed with crime
documentaries and podcasts.
I spend a large chunk of my time
watching and listening to them.
They are so mind-blowing to me!

It is out there, girl. What
do you do when you’re not
working on your EP? I dance!

Yes! I recently watched former
United States Vice President
Al Gore's documentary An
Inconvenient Sequel: Truth to
Power. I was not expecting the
message to hit me so hard.
We humans take planet Earth
for granted, forgetting that we
need share these resources
with other creatures in the wild.
The documentary changed my
perspective, so I’m trying to do
better. I’ve consciously cut down
on plastic use and I conserve
water by not taking too long a
shower. If everyone commits to
making these small changes in
their lives, I think it will make a

I love clubbing now. It’s funny

huge difference. ●

hosting the station’s first-ever
hip-hop show. I remember
blasting the music in the studio
out loud, and Joakim Gomez,
whose DJ set was right after
mine, would come in early just
so we could just enjoy the beats
together. That being said, I really
want to be making music and
I believe in putting that desire out
into the universe, so it is destined
to come true.

a
h
t
i
b
a
T n a u s er

Ever also make time to
care for the environment
— water in particular?

T"S NEW
HA
?

the tracks. I’m picky with what
I put out. I just want to make
sure they are the best that
they can be. The vibe will be
interesting, with elements of the
different genres of music I enjoy
listening and performing to: pop,
R&B and soul. I’m super excited.
I am really happy whenever I get

“WE HUMANS TAKE
PLANET EARTH FOR
GRANTED, FORGETTING
WE NEED TO SHARE
THESE RESOURCES WITH
OTHER CREATURES IN
THE WILD.”

Singer
Tabitha
Nauser is
all in when
it comes to
living her
dream career
and doing
more for
planet
Earth.

W

P R O F I L E // U P F R O N T

ON TABITHA
BRALET, CALVIN
KLEIN UNDERWEAR,
JEANS & BOMBER,
CALVIN KLEIN
JEANS; (OPPOSITE
PAGE) EYEWEAR,
GENTLE MONSTER,
TOP, SALVATORE
FERRAGAMO,
JUMPSUIT

TEXT BY
FAIROZA MANSOR

WHAT’S HER EARWORM?
Tabitha’s currently listening to the Black
Panther official soundtrack. Look out for
her EP to be released later this year!

PHOTOGRAPHY BY
EALBERT HO

APR- JUN /

11

SPECIAL

F A C T A T T A C K // N E W S

M ARINA

P.14
How the cleanup of the Singapore
River led to the construction of
the Marina Barrage

SNOW BLACK

TEMIRTAU, A CITY IN
KAZAKHSTAN, WAS
BLANKETED BY BLACK
SNOW IN JANUARY,
MUCH TO ITS RESIDENTS’
CONCERN.

TH

ANNIVERSARY

P.18

3 - I N -1 F U N C T I O N

EVENTS / HAPPENINGS

The multi-purpose Marina Barrage
serves not one, not two, but three
important functions

A list of exciting activities to
commemorate the Marina Barrage's
10 th Anniversary

GOING RAW

HERE’S A WEIRD, NEW “HEALTH” CRAZE: Consuming raw water, or
water that hasn’t been treated, filtered or processed in any way. The
fad picked up in the United States with start-ups offering untreated
water to consumers who frown upon water treatment processes and
additives. Experts however warn against the dangers of bacteria,
viruses and parasites that can make you sick, thus posing a significant
risk to public health, reported The Washington Post in January.
▲

The cause of this
phenomenon is still
being investigated by
environmental experts
and city representatives.
Many residents however
are pointing to the
country's biggest
steel production plant
— Karaganda
Metallurgical Combine
— as the culprit. The
Head of the region’s
Ecology Department
told local media
that the plant has
exceeded the legal
emissions limits.

10

P.16

THE HISTORY

V

BARR AGE

To The Extremes
Pretty wild water-related
news that have gotten
people talking.
Photos ● GettyImages

JUST MUSIC,
NO PLASTIC

The organisers of UK's Glastonbury
music festival are set to impose
a site-wide ban on plastic bottles
when it returns in 2019. They had in the past
introduced environmentally-friendly stainless
ABO UT
steel bottles and water kiosks for cost-free
1,000,000
refills. However, these alternatives to bottled
p l a s t i c b o ttl e s
w er e e s t imate d
to have b e en us e d
water were encouraged but optional.
dur ing eac h
f e s t i v al

12 /
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T E X T

B Y

W A N D A

T A N

>10 -YEAR
ANNIVERSARY

01

BEHIND
THE DAM

TEN YEARS —
that's how long it took to
clean up the Singapore River.
20 years after the completion
of the clean-up in 1987, the
late Prime Minister Lee Kuan
Yew's vision to build a dam
across the Marina Channel
was realised. The opening
of the Marina Barrage on
31 October 2008 was the
culmination of creative,
visionary thinking
as well as decades of
planning and hard work.
It exemplifies Singapore's
holistic approach to
sustainable water
management.
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If not for a thorough cleanup of the
Singapore River that started 40 years
ago, the Marina Barrage might not
exist today.
> 1800S
to 1970S
The setting up of a British
trading post in Singapore
in 1819, and its favourable
location as a key port of call
for merchant ships plying
Asian sea routes, sparked
a boom in maritime trade
for the then-British colony.
Especially after World
War II, there was a surge
in the number of boatyards,
squatter settlements, street
hawkers, fruit and vegetable
wholesalers, and even pig
and duck farms, located at or
near the waterfront.
While this boosted
Singapore’s economic
growth, it came at a heavy
price. Decades passed
as garbage, sewage and
other waste products
flowed unchecked into

the Singapore River from
the shipbuilding and ship
repair industries, squatters,
hawkers, wholesalers and
farm animals, causing
unfettered pollution and
foul-smelling, clogged
waterways.

> 1977 to 1987
Appalled by this state of
affairs, then–Prime Minister
Lee Kuan Yew called for a
cleanup of the Singapore

$226
MILLION

▲

River in 1977. Boats and repair
yards were moved to port
terminals elsewhere on the
island; the farms were shut
down; some 46,000 squatters
were resettled; and about
5,000 street hawkers and
wholesalers were relocated.
The government carried out
a massive rubbish-removal
exercise, and also dredged
the banks and bottom of
the river to remove settled
contaminants.

> 1987 to TODAY
By 1987, the Singapore
River was again clean and
teeming with aquatic life.
Prime Minister Lee Kuan
Yew then issued another
challenge: to build a dam
across the Marina Channel
and create a freshwater
reservoir in downtown

➔

Fed by five
major rivers,
including the
Singapore
River, the
Marina
Reservoir is
Singapore's
15 th reservoir
and the first
reservoir-ina-city.

01. The Singapore River in the
1900s (courtesy of National
Archives of Singapore) 02. The
opening of the Marina Barrage

M O D E R N

The cost to construct
Marina Barrage,
which took 3 years
to complete.

Singapore. In 2005, when
the technology had finally
caught up with his vision,
construction of the Marina
Barrage began.
Current Prime Minister
Lee Hsien Loong officially
opened the Marina
Barrage on 31 October
2008. Desalting of the
Marina Reservoir started
the following year through
the natural replacement
of seawater with rainwater.
On 20 November 2010,
the Marina Reservoir was
commissioned by the late
Mr Lee Kuan Yew as a
freshwater reservoir. It was
Singapore's 15th reservoir,
and the first in the heart of
the city. ●

02

Prime Minister
Lee Hsien Loong
officially opened
the Marina Barrage
on 31 October
2008.

M A R V E L

A highly-regarded engineering feat, the Marina Barrage
was showcased in an August 2008 episode of the
Discovery Channel series, Man Made Marvels Asia.
R- M
J UANR // 1255
JAAP N
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ANNIVERSARY
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G E T T Y I M A G E S

Excess water
is discharged
into the sea
via seven
huge drainage
pumps.

> MINIMISING
FLOODS

THREE
THUMBS UP
The multipurpose Marina
Barrage serves
not one, not
two, but three
important
functions.

1

BY NOW, most of us
probably know that the Marina
Barrage created the Marina
Reservoir and helped to boost
Singapore’s water supply.
This in itself is a tremendous
achievement, but what makes
it even more impressive is that
that’s not all the dam does.

> AUGMENTING
WATER SUPPLY
THE MARINA BARRAGE
comprises nine
hydraulically-operated
steel crest gates spanning
across the 350m-wide
Marina Channel. These
gates keep in freshwater
from a 10,000ha catchment
zone and keep out
seawater, enabling the
reservoir’s use as a ready
source of water supply.

Some people may remember
the December 1978 flood, one
of the worst in Singapore’s
history. The disaster, which
cost $10 million worth of
damage, killed seven people
and forced the evacuation
of more than 1,000 residents
from their homes. Fortunately,
the subsequent cleanup of
Singapore’s waste-clogged
rivers — and the opening of the
Marina Barrage — has reduced
the risk of such severe flooding
from happening again.
Together with water from
other local catchment
areas (now covering twothirds of Singapore’s land
area), imported water,
NEWater and desalinated
water, these Four National
Taps provide a robust,
diversified and sustainable
water supply.

EACH CREST IS

26.8m

THE DAM is part of a
comprehensive flood-control
scheme to alleviate flooding
in low-lying areas in the city.
During periods of heavy rain
and low tide, the steel crest
gates are sequentially opened
to release excess stormwater
into the sea. When heavy
rainfall coincides with high
tide, the gates remain closed
and instead excess water is
pumped into the sea.

Main The
Barrage often
plays host
to events such
as Singapore
World Water
Day
Bottom right
The crest
gates of the
dam open to
release
water into
the sea

LONG AND
AND 5M HIGH

➔
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3
25

MINUTES

▲

is how long
it takes for each
gate to be fully
opened

> PULLING IN
THE CROWDS
With the dam’s gates and
pumps acting to keep the
reservoir’s water level
constant, the freshwater lake
is an ideal venue for water
sports such as kayaking and
dragon boating. Indeed, the
Marina Barrage’s wide range
of recreational activities make
it a popular attraction among
locals as well as tourists.

Above An
ideal venue
for water
sports such
as kayaking

ONE CAN HEAD UP TO
the Green Roof atop the
Visitor Centre, where a large
rooftop garden awaits kite
flyers, picnickers or those
simply hankering for a view
of Singapore’s skyline. Down
below, a pedestrian bridge
sits above the steel crest gates
— perfect for those strolling,
jogging or cycling around the
scenic Marina Bay. Also within
walking distance is Gardens
by the Bay, and every now
and then the Marina Reservoir
plays host to big sporting and
cultural events. ●

T H E L U C K Y F I R S T S On 24 August 2008, shortly before the
Marina Barrage was opened to the public, the annual SAFRA Singapore Bay Run &
Army Half Marathon was held. The pedestrian bridge was included in the running
route, making race participants the first to ever cross that bridge.
APR- JUN /

17

›

A
M A RIN
BARR

AGE

– What makes the
Marina Barrage tick?
The exhibition
provides visitors a
better understanding
of how the barrage
was created and the
intricacies behind this
engineering marvel.

Date 24 Feb to end-Oct

GET ACTIVE

@ Marina Barrage
Look forward to a full
day of sporting activities
such as mass yoga,

K-robic, line dance,
and many more with
your loved ones!

TEXT BY I FAIROZA MANSOR

Date 14 Apr

A

ADVENTURE
CYCLING

@ Marina Barrage
Experience cycling
along the reservoir,
surrounded by the
beautiful cityscape.
There are also safety
workshops and cycling
clinics for you to learn
how to maintain
your bicycles.
Date 26 May

Mark your calendar for these exciting events to
commemorate Marina Barrage’s 10th anniversary.

MOVIE MARATHON

NDP
CELEBRATION

SWAP LE

Picnic and catch a movie
by the waters and under
the starry sky on Marina
Barrage’s iconic green
roof. Fringe activities
include a photo booth
and balloon-sculpting.

@ Marina Barrage

Swapping is the new
shopping experience. At
Swap Le, you can swap
clothes, books, toys and
more, while spreading the
eco-message of reduce,
reuse and recycle.

@ Marina Barrage

Date 9 Jun

See the Barrage transform
into a giant playground with
inflatables, exciting bubble
machines, snacks, drinks
and stage performances.
A “live” telecast of the
National Day Parade will
also be screened.

@ Marina Barrage

Date 12 Sep

KITE DAY

Date 9 Aug

An annual flagship
event, the Singapore
Kite Day features fliers
from different countries
coming together to
showcase their huge
kites, and demonstrate
their flying skills
and stunts.

RSAF50
Be wowed by the
commemorative RSAF50
aerial flypast comprising
more than 20 RSAF flying
assets as well as aerial
displays by the F-15SG,
F-16C/Ds and AH-64Ds.

To wrap up the anniversary
celebrations, the Barrage
will be transformed into a
“Mini Art box”. Expect about
close to 100 food vendors
and crafts, a special boat
tour around the Marina
Reservoir and a spectacular
pyrotechnic display.

Date 21 and 22 Jul

Date 11 and 12 Aug

Date 26 to 28 Oct

@ Marina Barrage

PUR E

// H E R S A Y

PUB staff Frances Teng chooses to look
at challenges — both at, and outside
of work — right in the eye.

PERFECT 10!
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T H E B L A C K K E N V A S . C O M

IN POLE POSITION

>10 -YEAR
ANNIVERSARY

“BEHIND THE
SCENES”

I L L U S T R A T O R

@ Marina Barrage

FINALE BASH

s a member of the
Water Activities
ies team
at Marina Barrage,
rrage,
Frances administers
inisters
the usage of the
Marina Reservoir.
rvoir. Her
primary objective
ctive is to
ensure that event organisers comply
mply with
the requirements that have been
n put in
place so as “to safeguard water quality,
ensure navigational safety and not
aﬀect PUB’s daily operations”.
While balancing between
enforcement and engagement of water
activities can be tricky at times, Frances'
job is not without its perks. Some
e of the
many events she and her team have
had to oversee includes annual national
ti
l
events such as the National Day Parade
as well as annual sporting extravaganzas
such as the Singapore River Regatta.
Says the Curtin University of Technology
alumnus: “It’s cool to get up-close to all
the action in the water and know that
these events contribute to the
vibrancy of the reservoir.”
In her free time,
Frances pole-dances.
The 43-year-old picked
up the sport in 2010 and
has never looked back
since. She attends pole
class once a week, and
puts in the extra hours to
self-practise weekly. ●

“IT’S COOL TO GET
UP-CLOSE TO ALL
THE ACTION IN THE
WATER AND KNOW
THAT THESE EVENTS
CONTRIBUTE TO THE
VIBRANCY OF THE
RESERVOIR"

@ Marina Barrage

HOP, LEAP,
JUMP >>

g
n
e
T
s
e
c
n
Fr a
4 3,
SENIOR MANAGER ,

10

MINUTES of
JUMPING =
30 MINUTES
of RUNNING,
according to
multiple studies

CATCHMENT & WATERWAYS DEPARTMENT
(MARINA BARRAGE DIVISION)

WORKING THE
POLE

V

“A l t h o u g h e x h a u s t i n g
and challenging,
pole-dancing is an enjoyable
workout. It toughens and tones
my back, arms and shoulders. All
these, combined with a stronger
core, mean less injury risk.”

FR ANCE S IS AL SO A CE RTIFIE D
JUMPING® FITNESS INSTRUCTOR ,

having gone through an accredited
certification course! Citing research by
NASA, Frances shares that the sport is
highly effective in building healthy cells,
boosting the immune system, increasing bone density and
more! She jumps at least once a week.

“ To m e , p o l e - d a n c i n g
forti es and boosts con dence
and independence in a way that
no other sport can. It isn't just
amazing for your body but
for your mind, soul and
sense of self too.”
APR- JUN /
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// N O W T R E N D I N G

BRR..

Wang Fuman
walking on
the road
in Ludian,
China's
southwestern
Yunnan
province

IT'S COLD

> > ICE ICE BABY
WHERE? CHINA, 8 JAN

>> NEW YEAR
DAY LOWS

WHERE? UNITED STATES,
LATE DEC TO EARLY JAN

2018 got off to a chilly start
as temperatures plummeted across the world.

W

PHOTOS I GETTYIMAGES

>> SO COLD THE
THERMOMETER
BROKE

HILE JANUARY

WHERE?

is usually pretty
cool, decking out
in coldwear on our
typically humid
island is certainly out
of the norm. But at
5am on 14 January,
temperatures at
Admiralty and Jurong West dipped to 21.2°C.
To combat the chill, Singaporeans donned
scarves, wool coats, parkas, hats and more,
making headlines.
The recent cold spell was the result of a
natural phenomenon known as a monsoon
surge that features a sudden increase in wind
speeds. This brings cool winter air south from
chillier northern climates. And we weren't the
only ones experiencing such crisp weather —
here are other extraordinarily cool spots that
made the news:

2 0 /
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W O M A N

I N

O Y M Y A K O N

In the remote eastern Siberian
outpost of Oymyakon,
temperatures plunged to a
literally bone-chilling -62°C —
so cold that even the village
thermometer broke! While this
might seem unimaginably frigid to
most of us, it is not the coldest this
village has ever been. That record
was set at -68°C in 1933. But few
locals have been deterred by this
freezing temperature. Residents
have been posting pictures of
their frozen eyelashes as they go
about their lives outdoors,
and tourists have been braving
the icy waters to go for a
splash in nothing more than
their underwear.

W I T H

I C I C L E S

O N

COOL FACT

RUSSIA, 15 JAN

H E R

E Y E L A S H E S

➔

TEXT BY I ELISABETH LEE

An arctic weather outbreak brought
frosty temperatures to much of the
United States, resulting in recordsetting lows in numerous cities
along the east coast of the country.
The bitter cold was the result of an
amplified jet stream that dipped
south, bringing wave after wave
of frigid arctic air down to states
as far south as Florida. Its capital
Tallahassee experienced the coldest
first seven days of the year on
record, with an average temperature
of 2.8°C, breaking a previous record
set in 2010. Further north saw brutal
average lows of -8.7°C in New York
City and -13.4°C in Pittsburgh —
which smashed the previous
record set in 1879.

A HE AV Y
SNOW
STORM HITS
NE W YORK
CIT Y

Known as Snowflake Boy or
Ice Boy, the photo of a Primary
3 schoolboy from Yunnan
province in China went viral
after images of him with frost
in his hair and icicles on his
eyebrows appeared on social
media. The picture was taken
after the boy, named Wang
Fuman, walked about 4.5km
to school in temperatures
that averaged -9°C, to sit for
his final exams. Thanks to
the outcry on social media,
the Yunnan China Youth
Development Foundation has
raised more than S$500,000 to
help poverty-stricken children
in the area cope with the subzero temperatures. And in even
better news, Ice Boy aced
his exams, ranking third in his
cohort. Well done! ●

JFK AIRPORT was a
frosty -13.8°C on New
Year’s Day, beating the
previous low of -12.8°C
set in 1968.

FR E A K O F N AT U R E
The recent bout of frosty weather was nothing but a freak of
nature, say climatologists. Such episodes are 15 times rarer than
they were a century ago. The Arctic has warmed so much that
the polar air brought south by the jet stream doesn’t have as big
an impact on average temperatures as before. In fact, the recent
cold snaps that are making the news show just how much we have
gotten used to warmer average temperatures, says University of
Georgia meteorology professor Marshall Shepherd.
APR- JUN /
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A

STORM-WATCHING
holiday doesn’t have to
involve death-defying
antics ala the 1996
blockbuster flick Twister,
in which its characters end
up in the cross-hairs of a
series of extremely violent
tornadoes. In fact, thanks
to the modern ingenuity of
architects and engineers,
there are now many ways
to witness Mother Nature
at her most powerful,
and yet stay
safe, dry and
warm. Storm-

watching, as a vacation
activity, is in fact growing
in popularity. This is
particularly evident at
beach towns on Vancouver
Island that used to
experience dismal levels of
tourist occupancy outside
of peak summer months.
In recent years however,
more visitors are reported
to have thronged these
towns to watch the winter
superstorms that roll
through. So if you fancy a
wild trip that’s unlike any
other, here are our top
three picks for views of
stunning storms:

SPRUCE POINT INN HOTEL
The innkeepers started a water conservation programme
in 2012, even constructing a pond which retains rainwater runoff.

02

WARNING➜
While exhil arating,
storm - watching
must be done from
a s afe dist ance . Stay
off the beach if the
tide is high.

g
n
i
s
a
Ch

Witness a natural
weather phenomenon
from Spruce Point
Inn Resort & Spa,
a premier resort in
Maine, USA.

V

> TUMON
BAY
WHERE? GUAM
// AUG-NOV

01

03
> PACIFIC RIM NATIONAL PARK
WHERE? VANCOUVER ISLAND, CANADA // NOV-MAR

Text

● ELISABETH LEE

Photos

● C O U R T E S Y O F TO F I N O , S P R U C E P O I N T I N N & G E T T Y I M A G E S

Be awed by the power of water
at some of these world-famous
storm-watching destinations.
2 2 /
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Tumon Bay, Guam

For a jaw-dropping storm-watching experience, head
to the Pacific Rim National Park on the wild west coast
of Vancouver Island. There is no significant land mass
between the west coast of the island and Japan. As a
result, the storms that roll in across the Pacific Ocean
bring with them huge waves, gale-force winds and
epic amounts of rain. The best spot to soak it all in is
arguably the Wickaninnish Inn in Tofino, located on
the island's south-western coast. Here, cozy up to
your in-suite fireplace while taking in the panoramic
view of the ferocious winter storm outside.

➔

W I N T E R

Autumn means
typhoon season
in this American
territory, which
sees more than
its fair share of
storms thanks to
its location smack
in the centre of
the world’s most
active cyclone
region. The most
intense typhoon
to pass over
Guam was the
Super Typhoon
Pongsona in 2002.
With winds of up
to 250km/hour, it
caused extensive
structural damage
across the island,
reported the BBC.
Electricity, water
and telephones
were cut off, and
flights and ferries
were cancelled.

W A R M E R S

Feeling chilly? Turn up the heat and concoct a Monte Cristo cocktail.
It is just a mixture of coffee, cognac and popular the coffee-flavoured
liqueur Kahlúa. Herbal tea does the trick too!

Keen stormchasers can take in
360-degree views
from the top of
Guam’s newest and
tallest hotel,
the five-star Dusit
Thani Guam. And
when the storm
passes and the sun
comes back out, the
Dusit’s location on
the edge of the bay
is a prime spot to
catch a rainbow.

>BOOTHBAY
HARBOUR
WHERE? MAINE,
USA // NOV-MAR

Caught between
the warmth of the
Gulf Stream and
the frigid Labrador
Current, Maine —

the northernmost
state in the New
England region of
the northeastern
United States
— offers the
perfect spot to
watch these two
unstoppable
forces collide.
When they do,
the result is a
magically eerie
fog bank that
rolls in like a dark,
smoky wave. An
ideal place to
watch this natural
weather-related
phenomenon is
from a private
hot tub on the
deck of your
oceanfront suite
in the eco-friendly
Spruce Point Inn.
The innkeepers
started a water
conservation
programme
in 2012, even
constructing
a pond which
retains rainwater
runoff, filtering
out sediments
from the water
before it flows
into the ocean.
APR- JUN /
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PHOTOS COURTESY OF PUB & ISTOCKPHOTO
>> IN NUMBERS

›T

E X T

A U D R I N A

G A N

▲

A
N AT I O N
-WIDE
EFFORT
>>

This year’s campaign
features myriad events
and activities held
across the island.
These include:

➜

Twelve iconic landmarks in
Singapore were lit up in blue on
World Water Day on 22 March.
For the first time, ArtScience
Museum at Marina Bay Sands
came onboard to participate in the
visual spectacle (in conjunction
with i Light Marina Bay), in support
of water sustainability and
conservation. While enjoying the
view of the city in blue, passers-by
also pledged to conserve water at
the SWWD roadshow held at the
foot of The Helix bridge.

BIG SAVINGS THROUGH
PROMO CODES For the

FOOD JOINTS COME
ONBOARD Over 130

g
n
i
l e dg

P OUR P A RT

first time, companies such
as Deliveroo, Foodpanda,
Redmart, Mobike and
oBike ran promotions that
rewarded customers with
rebates when they quoted
the respective promo codes
in their orders/bookings.

Singapore World
Water Day is here
again! Here are some
cool highlights from
this year’s campaign.

INGAPORE WORLD WATER DAY (SWWD) kicked off on 3 March at
the Marina Barrage with great fanfare. More than 4,000 participants
from over 30 organisations and educational institutions gathered
Right
President
to honour the annual month-long campaign, dedicated to
Halimah Yacob
pledging her
celebrate water, appreciate water and raise awareness on water
support for
conservation. Joining them in taking the “I Save” pledge — a declaration to save water
water
and fight climate action today — was President Halimah Yacob.

SAVE WATE R

▲

McDonald’s outlets distributed
70,000 copies of “A Water
Wally Adventure: The Surprise

2 28 4 / / P PU UR RE E

More than 460 volunteers
took part in SWWD by
manning roadshows and
conducting door-to-door
visits to encourage
water conservation.

>> HUES OF BLUE

➜

➜

S

Top
Minister
Masagos
pledging
to do
his part

▲

"I SAVE" PLEDGE This
key outreach initiative at
SWWD 2018 encourages
the community to pledge to
save water by practising five
simple tips at home. Various
organisations partnered PUB
to provide either premises in
kind or rally their volunteers to
facilitate the ”I Save” Pledge
at over 50 SWWD public
roadshows throughout March.
Nearly 75,000 people have
since made their pledge!

Visitor” book to customers
who purchased Happy
Meals on weekends in
March. Ben & Jerry’s held
an in-store promotion from
22 to 25 March at selected
outlets where patrons could
redeem a free scoop of ice
cream when they presented
their latest utility bill that
showed a drop in their
water usage.

Nearly 75,000 people
took up the ‘I Save’
Pledge, surpassing PUB's
initial target of 50,000
pledges by 50%.

97 schools and a total
of 43,000 students
learned the value of
water through Water
Rationing Exercises.

>> SW WD @ NUS
The National University of
Singapore (NUS) organised a
series of events as part of its
“Save Our Water” campaign.
These included a 10-hour water
rationing exercise at one of its
residential colleges, Ridge View
Residential College. Minister
Masagos took part in the
exercise on 22 March, and also
launched the SWWD @ NUS.

APR- JUN /
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O T H E R

I M A G E S

C O U R T E S Y

O F

TECH

P U B

S up p or t

These graceful
“birds” are pretty
with a purpose:
they monitor the
water quality in our
reservoirs.

SWAN L AKE

TEXT BY I ASHUTOSH RAVIKRISHNAN PHOTOS I GETTYIMAGES, KELVIN CHIA

EMBRACING TECHNOLOGIES
LIKE "SWAN" HELPS PUB TO
CARRY OUT ITS ROLE MORE
EFFICIENTLY AND COSTEFFECTIVELY

T H E S W A N , known as the Smart Water
Assessment Network, is able to monitor the raw
water quality of our reservoirs, even in
inaccessible locations.

THE ROBOT SWAN

IN RECENT YEARS,
some of Singapore’s
reservoirs have welcomed
new inhabitants, most
famously some smoothcoated otters. Soon, a
family of five “swans”
will join them. These
swans however, are
robots and known as the
Smart Water Assessment
Network (SWAN). Prior to
SWANs, water sampling
was conducted manually
and through stationary
online water quality
profiler stations that
continuously monitor
basic water quality
parameters. SWAN
complements traditional
monitoring efforts by
automating the process

of monitoring raw water
quality in real-time, even in
inaccessible locations.

>> HOW IT WORKS
Jointly developed by
PUB and the National
University of Singapore’s
Environmental Research
Institute and Tropical Marine
Science Institute, each of the
robots is fitted with a water
sampler and water quality
profiler. Together, these
monitor water quality in realtime. The data is then sent
back to PUB live, giving the
agency a comprehensive
picture of reservoir water
quality. An inbuilt camera
also captures photos of the
water surface.

>> SWAN SPOTTING
Scientists deliberately
designed the robot in the
form of a bird, so that it would
blend into its surroundings.
The robots will be deployed
in five reservoirs: Marina,
Punggol, Serangoon, Pandan
and Kranji.

With their sensing nodes, the
robots can work autonomously,
only requiring basic monitoring
and operations. This frees up
manpower and resources to
perform other tasks. PUB’s Chief
Sustainability Officer Mr Tan
Nguan Sen explains, “Constant
innovation is at the core of
ensuring the sustainability of
Singapore’s water supply for
future generations, particularly
as challenges of urbanisation
and climate change become
increasingly complex.”
HERE ARE SOME OTHER
TECHNOLOGIES USED FOR
MONITORING:

>> UP AND COMING
Drones may soon be used to
help determine the source
of water pollution. They may
also be deployed to inspect
hazardous, hard-to-get-to
parts of the Deep Tunnel
Sewerage System. ●

A SILT IMAGERY
DETECTION SYSTEM
monitors silty discharge from
construction sites into public
drains. The construction
industry can free up manpower
and time spent on monitoring
CCTV images.

➜ A BIRD’S
EYE VIEW
According to
Mr Arun Mahadevan,
PUB’s Engineer from
Catchment & Waterways, SWAN
will enable the agency to closely
monitor the following:
pH conductivity ● Chlorophyll levels
● Turbidity, which refers to the cloudiness

●

A FA M I LY O F

5 SWANS

Serangoon
Marina
Pandan

PAN DAN

P A R T S

R ESE RVO I R,

one of the five reservoirs monitored by SWAN

▲

PUR E

Punggol

will be introduced
to Singapore's
reservoirs

of water caused by large numbers of
individual particles that are generally
invisible to the naked eye

26 /

Kranji

O F

T H E

S W A N

WATER LEVEL SENSORS
monitor the drainage system and
provide data on water levels in
drains and canals. This enhances
real-time monitoring of site
conditions during heavy storms
and enable quick response.
APR- JUN /
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LATEST NEWS // PUB STORIES TO INSPIRE

WATERFRONT
02 G O I N G A U T O
01

E X TREME R AINFALL LE ADS TO FLOODS

espite major
enhancements
to Singapore’s
drainage system,
floods may still occur
owing to extreme weather
patterns that have resulted
in increasingly intense rains
occuring more frequently. It’s
not just climate change that is
responsible for the increased
incidences of flooding — rapid
urbanisation and Singapore’s
limited land size adds to the
challenge in flood protection.

D

However, PUB has put in motion
a comprehensive strategy.
From 2011 to 2017 alone, the
government invested $1.2 billion
in infrastructure upgrades
islandwide to mitigate floods.
The government plans to
spend another $500 million
on drainage infrastructure
upgrades in the next few
years as well.
While our drainage network
will continue to be upgraded to
cater to higher rain intensities,
there is a practical limit to
how much the drains can be
expanded. It is not feasible
to design drains to every
extreme rainfall
intensity.
Doing so
will be

An ongoing upgrading project at the
Bukit Timah First Diversion Canal help
to mitigate floods

prohibitively expensive, take up
much more land and the drainage
capacity will not be required
for much of the time. Drainage
improvement projects are also
complex infrastructural projects
that will take time to complete.
In the meantime, the
PUB advises the public to
avoid entering flooded areas,
and to stay updated on flood
information via the agency’s
Facebook page, Twitter feed
and MyWaters app.

V

$1.2

BILLION INVESTED
in infrastructure upgrades
islandwide to mitigate
floods from 2011-2017

THEN &
NOW
2 8 /
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IN THE 1960s AND 70s, floods could last for more than 2 hours,
with the longest one recorded having lasted more than 8 hours!
THESE DAYS, floods result from short intense bursts of rain over
small areas, and typically subside in under an hour.

To further drive water efficiency
within households, PUB also piloted
an Automated Meter Reading
(AMR) technology project in 2016.
Through this project, some 500
households in Punggol were
provided with timely information on
water consumption, coupled with
a point-scoring game system to
encourage them to conserve water.
The AMR trial infrastructure features

03

an AMR-enabled water meter
that registers and transmits
readings wirelessly to PUB, data
analytics on water consumption
patterns, and a mobile app for
residents to use. Through the
mobile app, the residents are
able to track — in detail — their
water consumption. They are
also able to receive notifications
should there be a leak and in
cases of high usage. Through
the point-scoring game system
and its rewards, the residents
are further encouraged to

reduce their water consumption.
So far, the trial has shown
encouraging results. These
households were observed
to achieve water savings of
approximately 5 per cent from
early leak detection and good
water-saving habits. PUB will be
exploring how this system can
be progressively implemented
nation-wide.

S AV E W I T H S H O R T E R S H O W E R S

If you wish to save
water at home, try
taking a shorter
shower. According to
the latest PUB study
on water consumption
conducted from 2016
to 2017, showering
uses the most water in
the average Singapore
household.
The study of 400
households found that
showering was the
largest water usage
area at home, making
up to 27 per cent of an
average household’s

usage. Other top usage
areas include toilet
flushing (18%), doing
the dishes and cooking
(16%) and laundry (15%).
The study also
found that more than
half of the water fittings
at these key usage
areas are waterefficient, indicating a
preference for watersaving products.

PUB will continue
to focus its efforts
on these key water
usage areas. Besides
embarking on the
Smart Shower
Programme, where up
to 10,000 new homes
will be equipped with
smart shower devices,
PUB also launched
the Water Closet
Replacement Project in
2017. The project helps
eligible households
save water by replacing
their inefficient nine-

litre water closets with
more water-efficient
ones, free-of-charge.
In addition, from
April 2019 onwards,
PUB will be mandating
the sale, supply and
installation of at least
2-tick water fittings in
all new and existing
premises undergoing
renovation, and extend
the Mandatory Water
Efficiency Labelling
Scheme to include
dishwashers from
October 2018.
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M A K E W A V E S // C O N T E S T

INSTA’ WINNERS!

Congratulations to the following Instagrammers who
responded to the “Nature For Water” photo competition callout.
GRAND
WINNER

@david_hong_sg

@calvinchan.imagery

@tay.eleanor

@photakuphy

@piusxranson

@jas._.jas

#MAKE E VE RYD ROPCOU NTSG , #WWD 18xPU RE
Your stunning images caught our attention! They captured this precious resource and best t the theme.
We will be contacting you with details on how to pick up your prizes soon. Do look out for another Instagram
competition in the upcoming issue of PURE.
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Read and win
1. How many drainage pumps can be found
within the pump house at Marina Barrage?
2. What’s the name of the one-month long event
that had Singaporeans pledging to save water
and ght climate change?
Send in your answers by 15 June 2018.

facebook.com/PUBsg
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EFFECT

A Greener,
More Sustainable Winter
Olympic Games

84%
▲

OF THE TARGETED
REDUCTION

of greenhouse gases
emitted during the
preparation and operation
of the PyeongChang 2018
Winter Olympic Games
has been met*

“

Over and
beyond the Games
themselves, we
believe that sport
and the sports
sector at large are
a natural partner
when it comes
to achieving the
UN Sustainable
Development
Goals.

3

”

Mario Pescante,
IOC member at the Global
Engagement and Empowerment
Forum of Sustainable Development
in Seoul in February 2018

Sporting extravaganzas have brought to light various environmental problems.
Conservationists have noted increased deforestation to make way for event
venues, as well as water pollution when large-scale sporting events such as the
Olympic Games are rolled out. Thankfully, the International Olympic Committee
(IOC) has over the past decade promoted environmental friendliness and
sustainability. At the recent PyeongChang 2018 Winter Olympic Games,
authorities in South Korea partnered Coca-Cola and the World Wildlife Fund to
protect the region’s water resources.

*As of September 2017
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