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In the 1960s, Singapore was so lacking in water that this precious resource had to be rationed island-wide. 
Today, we are worry-free when we turn on our taps. Good water management in Singapore has made this 
possible – we have come a long way in a short five decades. 

It all began from the late Mr Lee Kuan Yew, who was a visionary in water sustainability. Singapore’s water 
security was his lifelong obsession. Today, his vision continues to guide PUB, Singapore’s national water 
agency. By focusing on an integrated approach to water management and investing in R&D, PUB has created 
a robust, diversified and sustainable water supply system for Singapore. 

The mission never ends. It is in the heart of every PUB leader, innovator, engineer and technical officer 
to provide adequate and affordable water. Yet, we are not alone in this journey. PUB works closely with 
local and international partners to innovate, and we rally the public to care for water, which is now more 
precious than ever. 

In short, the Singapore water story is one of progress: water, once a vulnerability, has become the nation’s 
strength. We have a compelling water story. And we are excited to share it with the world.

The Flow of Progress
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CHAIRMAN’S  
MESSAGE
As our nation celebrates our golden 
jubilee, I cannot help but think about 
how Singapore’s water story has 
unfolded. In 1963, shortly after we were 
granted self-governance, the country 
experienced a drought so severe that 
even as a teenager I realised this would 
be a matter of survival in the long run.

Fortunately for us, Singapore had a 
visionary at the helm. When Singapore 
achieved independence, Mr Lee Kuan 
Yew was Prime Minister and he was 
determined to drive Singapore towards 
water sustainability. As he would later 
recount, he immediately recognised that 
“every other policy had to bend at the 
knees for water survival”. Mr Lee tasked 
a team of engineers to systematically 
collect and turn every drop of water in 
Singapore into potable water. This was 
a seemingly impossible task, but as in 
so many other areas, the architect of 
Singapore’s water story saw possibilities 
rather than impossibilities. With his 
usual perceptiveness, he foresaw that 
technology would one day make his 
vision a reality.

PUB took its cue from Mr Lee. We 
began researching desalination and 
water reclamation as far back as the 

1970s, but it was not till the 1990s that 
technological breakthroughs made these 
feasible in terms of cost. We eventually 
reached a milestone with NEWater in 
2003 and desalinated water in 2005 – 
our third and fourth national taps.

Meanwhile, there were some major 
challenges to tackle. We built more 
reservoirs and a proper stormwater 
drainage network to harvest our tropical 
rainfall. We built a sewerage network to 
replace the night soil collection system. 
We also cleaned up the Singapore River 
and resettled pig and duck farmers in the 
process. This paved the way for Marina 
Reservoir, created when the Marina 
Barrage was built. As an urban reservoir, 
an instrument of flood control and a 
venue for recreation and celebration, the 
Marina Reservoir is an icon of Singapore’s 
success in water resource management.

As a result of all these efforts, two-
thirds of Singapore’s land is now water 
catchment, and up to 30% of our water 
supply comes from reclaimed water. This 
makes us one of the very few urbanised 
cities in the world to harvest stormwater 
as well as practise water reuse on a large 
scale. More importantly, the efforts of 
our founding fathers and the pioneer 

MR TAN GEE PAW
Chairman
PUB

“Our quest may have 
changed from survival 
to sustainability, but the 
importance of long-term 
planning and innovation 
has not changed.”

generation at PUB have ensured that 
Singapore has a sustainable water  
supply for generations to come. 

While their foresight, innovativeness 
and sheer hard work have made us 
reasonably secure for now, we should  
not be complacent. Our quest may  
have changed from survival to 
sustainability, but the importance of 
long-term planning and innovation  
has not changed. 

As we enter the next chapter of 
Singapore’s history, the best way for  
us to repay the debt to Mr Lee and 
Singapore’s water pioneers is to carry on 
their good work with the same “can-do” 
attitude. I wish us all a happy SG50.
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MR NG JOO HEE
Chief Executive
PUB

“By supplying good water, 
reclaiming used water 
and taming stormwater, 
they make everyday life 
possible.”

CHIEF EXECUTIVE’S  
MESSAGE
OUR MISSION 
Singapore’s continued ability to ensure 
water security and sustainability 
guarantees our national survival and 
economic prosperity. This was the case  
at independence as it is now when 
Singapore turns 50.

As the national water agency and the sole 
water utility in Singapore, PUB is tasked 
with this hallowed mission, and we hold it 
to be paramount. 

In Singapore, we like to say that we 
have closed the water loop. So PUB is 
responsible for not just supplying good 
potable water, but also for reclaiming 
all used water and taming stormwater. 
As such, we operate waterworks and a 
reticulation network that bring drinking 
water to every customer. We also operate 
the sewerage system that collects liquid 
waste and brings it to water reclamation 
plants for treatment. And PUB builds, 
operates and maintains drains and canals, 
which channel stormwater for storage in 
our system of freshwater reservoirs. 

Operating, maintaining, sustaining and 
improving this expensive and critical 
infrastructure is, of course,  

the responsibility of the dedicated men 
and women of the PUB. This is a heavy  
and difficult responsibility, but also a  
noble and awe-inspiring one. 

It is one that our 3,400 hardworking 
staff execute every day with pride and 
dedication. By supplying good water, 
reclaiming used water and taming 
stormwater, they make everyday life 
possible. And because our officers take 
their work seriously and work hard 
at it, they also make a successful and 
prosperous Singapore possible. 

SUPPLY GOOD WATER
Singapore’s demand for water is 400 
million imperial gallons a day (mgd), 
roughly 760 Olympic-size pools full of  
the life-giving stuff. 

There is just not enough space on 
Singapore to collect and store all  
the water that we need. As such,  
although right on the equator and in  
the tropics, Singapore is actually a  
water-challenged country. 

Even so, industry and commerce grow,  
our population increases, and the demand 
for water can only rise. We expect total 

demand for water to more than double  
by 2061 to 800mgd a day. This is also 
around the time our water agreement 
with Malaysia will end. By 2030, 15 years 
from now, total demand would have 
reached 560mgd, or a third more than 
today’s. This is water that we do not 
have now. Water that we will need to find 
and to treat.

Consequently, we spend a lot of time 
and devote a lot of resources in PUB to 
planning for the future. In PUB, we always 
build ahead of demand. Singapore’s 
third desalination plant has just been 
announced. When commissioned in 
2017, it will add another 30mgd to our 
capacity for water supply, and bring total 
desalination capacity to 130mgd, about a 
third of present demand.



5

PUB ANNUAL REPORT 2014/2015

RECLAIM USED WATER
The H2O molecule is never lost. Water  
can always be reclaimed and retreated  
so that it can be drunk again. PUB is a 
world leader in this.

We reclaim every drop of sewage 
and turn most of it into drinking 
water again, in the form of NEWater. 
Everything our customers flush down 
the sewers is collected in a tunnel, 
the deepest thing in the ground, 
and brought by gravity to a water 
reclamation plant at the end of the 
tunnel to be treated. A deep sewerage 
tunnel now runs from Kranji to Changi. 
We are in advanced preparations to 
extend this Deep Tunnel Sewerage System 
in the coming years, building another 
line from the city to Tuas, and then to 
connect the two tunnels.

The water reclamation plant to be built 
at the end of the new tunnel in Tuas 
will be a special one. The Tuas Water 
Reclamation Plant will, of course, have 
a NEWater factory integrated into it. 
This new NEWater plant will debut the 
latest membrane-based technology that 
we have been working on the last few 
years. More excitingly, the Tuas Water 
Reclamation Plant will be developed 
jointly with NEA’s planned Integrated 
Waste Management Facility. This keenly 
anticipated combined facility will be 
a world first and bring unprecedented 
synergies in terms of land take, energy 
savings and operational efficiency. 

TAME STORMWATER
Although too much water is always 
preferred to too little, because we live in 
the tropics, we are sometimes subjected 
to overwhelming precipitation. Climate 
change and global warming mean that 
the weather will become more variable. 
Rain storms can be more intense and 
the ensuing rainfall go on to defeat our 
drainage system.

Since the 2010 Orchard Road floods,  
PUB has invested great effort 
into reviewing and upgrading our 
stormwater management regime. 
The resulting Source-Pathway-Receptor 
approach is a far smarter way to tame 
stormwater. Over the next few years, 
many Source-Pathway-Receptor projects 
will come to fruition. These include 
the Bukit Timah First Diversion Canal, 
Stamford Detention Tank and Stamford 
Diversion Canal, all very expensive 
projects.

In addition, drainage improvement 
works at 190 locations across Singapore 
were completed from 2012 to 2014. 
Another 119 are ongoing, and 35 will 
begin this year. Our aim is to ultimately 
reduce flood prone areas to 23ha, which 
would be just 0.3% of Singapore’s total 
land area. 

ACTIVE, BEAUTIFUL, CLEAN
Almost everyone loves to be near clean 
water, to see water and to interact with 
water. Because of this, PUB has over the 
years been opening up waterbodies and 

waterways for public access and  
use. Our targets for the Sustainable 
Singapore Blueprint 2015 are to have 
1,039ha of reservoirs and 100km of 
waterways open for recreational use  
by 2030. These targets should be  
easily surpassed.

PUB’s Active, Beautiful, Clean Waters 
(ABC Waters) Programme is our main 
leverage for Singaporeans to get close 
to water, to love and cherish our waters, 
and therefore to protect our catchment 
and waterways. Since its inception in 
2006, 28 ABC Waters projects have been 
completed. The best known of this is 
of course the re-naturalisation of the 
Kallang River that runs through Bishan-
Ang Mo Kio Park. 

Our plan is to implement 100 projects  
by 2030, and we are working hard to  
make this a reality.

TECHNOLOGY, INNOVATION, 
INGENUITY
If we just do more of the same, the 
next drop of water will always be more 
expensive to collect, treat and deliver.  
So, PUB is perpetually looking for 
new ways of doing things, for new 
innovations that will let us produce  
life-giving water cheaper and in an 
easier way. 

Because the heavens do not give us 
enough water or the space to keep it, we 
have to look to clever science and high 
technology, and to human ingenuity.

Today’s Singapore is not short of water, 
and if we do our work well, it should 
always be so. This is only possible 
because we have used our imagination, 
researching and testing continuously, 
and have exploited technology to 
overcome our water challenges. In 
this way, we have managed to turn a 
disadvantage into a strength, and a 
vulnerability into an opportunity.

OUR VISION
In this special year of our nation’s 
Golden Jubilee, PUB can look back  
half a century with justifiable 
satisfaction. At the same time, as we 
mourn the passing of the architect of 
Singapore’s remarkable water story,  
we also look forward.

Mr Lee Kuan Yew may no longer be 
with us. But his legacy lives on. His 
legacy drives us to accomplish our 
daily mission of supplying good water, 
reclaiming used water and taming 
stormwater to the best of our abilities. 
This is a sacred mission that he has 
bequeathed to us. 

His vision for a Singapore that will 
always have enough water, and for 
every Singaporean to cherish every last 
drop of water, endures and continues.

Every one of us in PUB owes it to Mr Lee 
to ensure that Singapore will never ever 
go thirsty.
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MILESTONES
A brief history of our water journey.  A reflection on 
where we came from and where we are today.

1964

End of Water Rationing
Water rationing carried 
out in Singapore for 10 
months starting in 1963 
and ending in February 
1964.

1971

Educating the Public
“Water is Precious” 
public education 
campaign launched.

1972

Strategising for 
the Future
Singapore’s first Water 
Master Plan drawn 
up. The plan outlined 
strategies for water 
resources to ensure 
a diversified and 
adequate supply that 
could meet future 
requirements.

1987

A Cleaner City
Last nightsoil 
bucket phased 
out; replaced by 
alternative on-site 
sanitation system. 

A Cleaner River
The Singapore 
River clean-up 
was successfully 
completed.

1961 and 1962

Water Agreements 
Two bilateral 
agreements signed 
with Johor to import 
water. The 1961 
agreement expired 
in 2011 and the 1962 
agreement will expire 
in 2061.

1965

Small Beginnings
At independence, 
Singapore had three 
reservoirs and a 
catchment area 
covering a mere 
11% of the land. 

Water consumption 
was 70mgd.

1997

Modernising 
Sanitation 
100% of Singapore’s 
population served by 
modern sanitation.

1991

Precious at 
Every Drop 
Introduction of Water 
Conservation Tax 
as a pricing tool to 
encourage water 
conservation.

1963

Forming PUB
PUB formed to 
replace the City 
Council as a 
statutory board 
in charge of 
electricity, piped 
gas and potable 
water.

1977

The Big Clean-up
Launch of 
Singapore River 
clean-up.

1995

Streamlining Water 
Management 
Electricity and gas 
entities corporatised 
as Singapore Power. 
PUB continues 
to manage water.

2000

Collecting Every 
Drop of Used Water 
Construction work 
for the Deep Tunnel 
Sewerage System 
(DTSS) Phase 1 began. 
Completed in 2008.

Scaling New Heights
NEWater 
demonstration 
plant at Bedok 
commissioned.
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2005

The Sea, Our Future
Singapore’s first desalination 
plant opened.
 
Building a Dam
Construction of the Marina 
Barrage began.

2001

Managing the Water Cycle 
PUB reconstituted to become 
Singapore’s national water 
agency, taking over sewerage 
and drainage functions 
from the Ministry of the 
Environment.

2003

Breaking Through 
with NEWater 
NEWater launched 
with the official opening 
of NEWater plants at 
Bedok and Kranji. 

Engaging the Public
The NEWater Visitor 
Centre officially opened.

2007

Winning Ways
PUB wins the prestigious 
Stockholm Industry Water 
Award, widely regarded as one 
of the highest accolades in the 
water sector.

2008

Making Way
The first conventional water 
reclamation plant at Kim Chuan 
phased out, in line with the 
completion of DTSS Phase 1.

Co-creating Solutions with 
the World
The inaugural Singapore 
International Water Week 
launched.

Creating Singapore’s 15th 
Reservoir 
Marina Barrage officially 
opened. The Barrage creates 
Singapore’s 15th reservoir – the 
Marina Reservoir – the first of 
such in the heart of the city.

2010

Bigger and Better
Singapore’s largest 
NEWater plant 
officially opened in 
Changi.

2013

Better with Two
Singapore’s 
second 
desalination 
plant opened.

2006

Developing the Industry 
The Environment and Water 
Industry Programme Office set up to 
spearhead the development of the 
environment and water industry.

Creating a City of Gardens and 
Water
The Active, Beautiful, Clean 
Waters (ABC Waters) Programme 
launched to transform Singapore’s 
waterbodies beyond their utilitarian 
purpose into beautiful and clean 
streams, rivers and lakes.

On the World Stage
PUB named Water Agency of the 
Year at the Global Water Awards.

2009

The Heart Beats
The Changi Water 
Reclamation Plant – 
the heart of DTSS  
Phase 1 – officially 
opened. Water 
reclamation plants 
at Bedok and Seletar, 
in the eastern 
part of Singapore,  
decommissioned.

2011

Catching Every 
Rain Drop 
Punggol and 
Serangoon 
reservoirs 
officially opened. 
Together with 
Marina Reservoir, 
Singapore’s 
water catchment 
increased from 
half to two-thirds 
of Singapore’s 
land area.

2015

Nurturing 
NEWater
Construction 
work for 
the second 
NEWater 
plant in 
Changi began.
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Singapore’s 50-year journey towards water sustainability started 
with one visionary who made the precious resource a national 
priority. Then, the hard work of water education, conservation 
and innovation began. 

Our Beginnings
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From day one of taking office as the first Prime Minister of 
Singapore, the late Mr Lee Kuan Yew was determined to see 
the small island-state achieve water sustainability. 

“I never believed it would be impossible forever; I thought 
sometime, some place, technology will be found that would 
make it nearly possible,” said Mr Lee in a 2008 dialogue at the 
inaugural Singapore International Water Week.

Today, thanks to his vision for self-reliance, Singapore is 
making significant strides towards water sustainability.

Lee Kuan Yew
REMEMBERING

AND HIS ROLE IN THE
       SINGAPORE WATER STORY
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WATER AS NATIONAL PRIORITY 
Water struggles were aplenty when 
Singapore gained independence in 1965. 
To begin with, Singapore was lacking in 
water resources. Thus, since the early 
days, Mr Lee had always made water a 
top priority in government policies.

“Every other policy has to bend at the 
knees for our water survival,” Mr Lee 
once declared. “Water is a precious 
resource; without it you die. You can  
live without energy ... But without water 
you dehydrate and die,” he explained. 

So began Mr Lee’s challenge to civil 
servants and engineers: find ways 
to make Singapore’s water supply 
sustainable and to “capture every  
drop of rain” that fell on the island. 

The urgency for water solutions 
compelled Mr Lee to set up the 
Water Planning Unit under the 

Then: The Singapore River in the 1930s — home to street hawkers, farms  
and illegal gambling dens — was a hotbed of garbage, industrial waste 
products and oil spills.

Now: After the 1977 to 1987 clean-up, the Singapore River flows with clear 
waters, breathing new life into the city. Today, people enjoy recreational 
activities alongside the healthy river.

1963: Mr Lee chairing a meeting with PUB staff. 

Prime Minister’s Office in 1971. The Unit drew up the 
nation’s first Water Master Plan in 1972, which studied new 
conventional sources (such as unprotected catchments) 
and unconventional sources (such as water reuse and 
desalination). This pioneered PUB’s holistic approach to water 
management, which evolved into today’s Four National Taps.

During the opening ceremony of the Upper Peirce Reservoir 
in 1977, Mr Lee challenged the then Ministry of Environment 
to work with various ministries and agencies on one of the 
nation’s largest water projects back then: to clean up the 
Singapore River in ten years. A clean river would allow a dam 
to be built across the Marina Channel to increase Singapore’s 
water supply. 

It was no mean feat, but it was successfully accomplished.  
By 1987, the Singapore River was completely transformed. 
The waters flowed freely, the fishes returned and people could 
engage in recreational activities there. 

With the Singapore River flowing free, Mr Lee issued a second 
challenge: to create a reservoir in the heart of the city. This 
vision was finally realised in 20 years when the Marina 
Barrage was completed in 2008. 

Marina Barrage not only creates a reservoir – the Marina 
Reservoir – for water supply, but also helps in alleviating 
floods in the city centre. In the process, Marina Barrage has 
become a new lifestyle attraction as well.

Five decades after independence, Mr Lee’s unflinching vision 
for a water-sustainable Singapore is now seen in the island’s 
17 reservoirs, four NEWater plants and two desalination 
plants. Evidently, Singapore did not just stop at survival – its 
continuous investments in technology and innovation would 
later turn its water vulnerability into a strength.
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WATER AS WAY OF LIFE 
Throughout his years of leadership, 
Mr Lee constantly made the clarion 
call to citizens that water is everyone’s 
responsibility: water conservation is to  
be a part of everyday life. 

He understood that managing water 
demand – especially in the context of 
increasing population and urbanisation 
– is equally, if not more important, than 
managing water supply.

Water campaigns became the norm 
from the seventies, and the public 
was encouraged to reduce its daily 
consumption by 25%. 

The outreach efforts worked when 
Singapore experienced a drought in 
1971. Public consumption of water 
reduced significantly and Singapore 
managed to stave off water rationing.

In 1973 PUB introduced a tiered tariff 
system to manage wasteful water users: 
careful users would benefit while those 
that consumed more had to pay more.

“Saving water must become a way of 
life,” Mr Lee again urged in his speech 
at the opening of the new Upper Peirce 
Reservoir in 1977.

WATER AS INNOVATION
The first experiment in recycled water 
had taken place in 1974 with a pilot 
plant. While the idea was strong, the 
water membrane technology remained 
expensive and undependable. 

Mr Lee told PUB not to give up. 

The defining moment came some  
three decades on, when membrane 
technology matured and became 
more reliable, and its costs had come 
down. Finally, PUB engineers could 
string together the various tested 
technologies. They put in research and 
development (R&D) efforts to make 
sure the entire NEWater process, which 
involves microfiltration, reverse osmosis 
and ultraviolet disinfection, could work. 

And it did. In 2003 NEWater was 
introduced as the Third National Tap. 
United Nations Secretary-General  
Ban Ki-moon called NEWater the “elixir  
of life”. Today, Singapore has four 
NEWater plants that can meet up to  
30% of the island’s current water needs. 

Riding on the success of NEWater, PUB 
continued investing heavily in water 
R&D, supporting local water industries 
and establishing global platforms for 
the co-creation of water solutions. 

In the eighties Mr Lee had envisaged the damming of Singapore’s Marina Channel  
to create a freshwater reservoir. 

The Marina Barrage is an engineering feat. It comprises nine steel crest gates –  
each 30m long and 5m tall – that are built across the 350m-wide Marina Channel  
to separate seawater from freshwater.

The Barrage was opened in 2008 along with Marina Reservoir, the first reservoir  
in the heart of the city. It added 10,000ha to Singapore’s catchment area – one-
sixth the size of the country.

Together with two newer reservoirs – the Serangoon and Punggol Reservoirs – the 
Marina Reservoir increased Singapore’s water catchment from half to two-thirds  
of its land area.

MARINA BARRAGE: FIRST RESERVOIR IN THE HEART OF THE CITY

2005: Mr Lee at a ceremony to mark the construction of the $226 million Marina Barrage.
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1977: Mr Lee at the opening of the Upper Peirce Reservoir, where he urged all Singaporeans to join the 
nation’s journey towards water security.

Mr Lee in a 2008 dialogue at the inaugural Singapore International Water Week, on the seemingly 
impossible task to systematically turn every drop of water in Singapore into potable water

“I never believed it would be impossible forever;  
I thought sometime, some place, technology will be 
found that would make it nearly possible.” PUB launched the Lee Kuan Yew 

Water Prize in 2008 to honour the 
global community’s achievements 
in confronting the world’s water 
challenges.

The prize was named after Mr Lee 
to embody his spirit of ingenuity, as 
well as his foresight and leadership 
in sustainability.

“It has taken on special significance 
and meaning after Mr Lee’s recent 
passing, and will be a testament to  
his enduring legacy as the architect  
of Singapore’s water story,” says  
Mr Tan Gee Paw, Chairman of PUB.

The Prize has since been awarded to 
six innovators. 

It will continue to grow and become 
synonymous with water excellence, 
shine the spotlight on positive 
groundbreaking work and promote a 
passion for a sustainable tomorrow.

THE LEE KUAN YEW WATER PRIZE:  
INSPIRING WATER INNOVATORS 

2008: Mr Lee shared historical episodes of 
Singapore’s water journey during the Lee 
Kuan Yew Water Prize Award Ceremony.

Who would have thought? Singapore, 
once desperate for water, had turned a 
need into a thriving industry.

In an interview for his book Hard Truths 
to Keep Singapore Going, Mr Lee reminded 
young Singaporeans on the reality of 
the city-state and the water journey  
it took.

WATER AS PASSION
What transformed Mr Lee’s vision 
for water sustainability into a reality 
were the decades of hard work of many 
PUB employees. 

Mr Lee ultimately left behind a legacy  
of passionate commitment. 

Singapore is now at a turning point. 
While the past decades have been about 
attaining water security for Singapore,  
the next 50 years will be about 
becoming a model sustainable city.

Through good planning, hard work  
and strong will, Singapore can do it.  
This would be our greatest tribute to  
Mr Lee. 
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A Retrospective Assessment 

This year is the 50th anniversary of 
Singapore’s independence. One major 
issue that has received inadequate 
attention is how Singapore improved  
its water management from a below 
average Asian developing city in 1965,  
to one of the best in the world within 
about two decades. 

Singapore’s history of urban water 
management is not long. In 1857, 
philanthropist Tan Kim Seng donated 
S$13,000 for constructing an initial 
waterworks and piped water system. 
The first reservoir was constructed 
in 1868 and was later expanded in 
1891. The expansion was overseen by 
the city’s municipal engineer, James 
MacRitchie. It now bears his name. 

In 1965, architect of modern Singapore 
Lee Kuan Yew took a special interest 
in water. Mr Lee realised water was 
a strategic and existential issue for 
Singapore and thus must receive high 
national priority. This decision was 
based on two facts.

PUB and Urban Water Management:

In 1942, the British blew a 70ft gap in 
the causeway to slow Japanese advance. 
This meant the pipe that brought water 
from Johor was ruptured. Singapore 
then had only three reservoirs, with two  
weeks’ water supply. The Japanese 
crossed Johor Straits in collapsible boats 
to take over Singapore. The island’s 
water vulnerability made a profound 
impression on young Lee.

The second event was in 1965. The  
then British High Commissioner, 
Anthony Head, informed Mr Lee that 
the Malaysian Prime Minister had told 
him: “If Singapore’s foreign policy was 
prejudicial to Malaysia’s interests, 
they (Malaysia) could always bring 
pressure to bear on them (Singapore) 
by threatening to turn off the water 
in Johor.”

These two events shaped Mr Lee’s view 
of the strategic importance of water. 
Following the Malaysian threat, he 
asked for an estimate of how much rain 
fell in Singapore and how much could 
be used. He established a unit in his 

office which assessed all government 
policies through the lens of water. As he 
told us: “Every other policy has to bend 
at the knees for our water survival.”

Mr Lee’s personal and continuous 
lifelong interest in water ensured 
Singapore’s urban water management 
became the envy of the world. National 
leaders everywhere are interested in 
water only when there is a drought, 
flood or natural hazard. The moment 
the crisis disappears, water vanishes 
from political agenda. Mr Lee is the only 
leader who was consistently interested 
in water throughout his entire political 
career. This has not been replicated 
in history. 

Singapore’s progress has been 
remarkable. Consider floods. In 
December 1969, floods resulted in 
five deaths and damages of S$4.3 
million (1969 prices). Nearly 6,900ha, 
or 12.8% of the country, was flood-
prone. Singapore has not had a single 
fatality due to floods over the past 
three decades. Flood-prone areas have 
been reduced to 34ha. An average flood 

By Asit K. Biswas and Cecilia Tortajada
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“National leaders everywhere are interested in water only  
when there is a drought, flood or natural hazard. The moment 
the crisis disappears, water vanishes from political agenda. 
Mr Lee is the only leader who was consistently interested in 
water throughout his entire political career.”

currently lasts less than 30 minutes.
The last night soil removal service  
was phased out on 24 January 1987.  
It now has an outstanding wastewater 
collection, treatment, recycling and reuse 
system to produce ultra-clean reclaimed 
water (NEWater) that has become one of 
four sources of water supply.

Another example is the cleaning of 
the Singapore River and Kallang Basin. 
In 1977, as part of the re-development 
efforts of the city, Mr Lee set a target 
of 10 years for their cleaning. True to 
Singapore style, following the political 
decision, this was completed within 
time, requiring a resettlement of 
more than 45,000 squatters who were 
discharging liquid and solid wastes, 
and phasing out 610 pig farms and 500 
duck farms. People were resettled in 
new housing estates with tap water and 
sanitation and a superior quality of life. 

An analysis of the benefits of the clean- 
up shows significant economic, health, 
social and environmental benefits, 
confirming the wisdom and foresight 
of political leaders. This extraordinary 

performance was made possible by 
consistent strong political support from 
the highest levels of government and 
long-term visionary planning.

This remarkable success story was 
possible because of excellent future-
oriented plans and their timely 
execution by PUB, Singapore’s national 
water agency. It was consistently 
underpinned by responsible and 
proactive political and administrative 
leaderships, a relentless pursuit of 
economic growth that has contributed 
to steady improvements in living 
standards, and a perpetual quest for 
excellence. The net result has been a 
true success story of self-resilience, 
creation of consistent growth 
opportunities and good governance. 
This is in spite of scarcity of natural 
resources, including water, which could 
have easily torpedoed such a fairy story.

Cecilia Tortajada is Senior Research Fellow  
at the Lee Kuan Yew School of Public Policy. 

Asit K. Biswas is Distinguished Visiting Professor at 
the same school. Both are co-founders of the Third 
World Centre for Water Management, Mexico.
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OUR FOUR NATIONAL TAPS:

Driven by a passion to be sustainable in water, 
we are excited about new ideas, technology and 
holistic approaches to challenges. 

A Story of Innovation
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Singapore would be an ever-thirsty nation if not for its 
Four National Taps: local catchment water, imported water, 
NEWater and desalinated water. 

These diversified water sources form a robust water supply 
system managed by PUB, the national water agency. Our Four 
National Taps are not a story of overnight success. Instead,  
they have been developed through decades of innovation. 

CAPTURING EVERY DROP OF RAIN
LOCAL CATCHMENT WATER 
In the 1960s we had only three reservoirs. Today, we have 
17 reservoirs with a catchment covering two-thirds of 
Singapore’s land area. This makes us one of the few countries 
that harvests urban stormwater on a large scale for water 
supply. We aim to increase the catchment area to up to 90% 
of Singapore’s land area in the long run by tapping into the 
remaining rivulets.

IMAGINING AN UNDERGROUND 
RESERVOIR SYSTEM 

PUB is studying the technical and 
economic feasibility of developing  
an integrated Underground Drainage 
and Reservoir System (UDRS), which 
could help Singapore mitigate 
the impact of climate change and 
enhance drought resilience.

The study will look into design 
options that integrate three key 
components: stormwater conveyance 
tunnels, underground reservoir 
caverns and a pumped storage 
hydropower system. 

The tunnels can convey excess 
stormwater to underground caverns 
for storage. The caverns add to 
Singapore’s reservoir water storage 
and enhance drought resilience. The 
hydropower system aims to recover 
energy from water that flows off 
the surface of waterbodies into the 
underground caverns.

The 24-month study is expected to 
be completed by end 2017, and the 
findings will allow PUB to decide if 
UDRS can be pursued further.

NEW WATER PIPELINE

To meet future water demand in the 
city area, a new trunk water pipeline 
will be laid from Murnane Service 
Reservoir, which is located in central 
Singapore. Construction work on this 
22km-long pipeline begins in 2016 
and the underground pipeline will be 
ready by 2019.
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NEWATER
The pillar of our water sustainability strategy and the key innovation  
in Singapore’s water story is our high-grade reclaimed water, also known 
as NEWater.

NEWater is produced by further purifying treated used water with 
advanced membrane technologies – namely, microfiltration, reverse 
osmosis and ultraviolet disinfection. 

NEWater allows every drop of water to be used and re-used, creating a 
multiplier effect. NEWater is mainly used for industrial and air-cooling 
purposes at wafer fabrication parks, industrial estates and commercial 
buildings. During dry months, NEWater is also used to top up our 
reservoirs, and is blended with raw water before undergoing treatment at 
the waterworks, after which it is supplied to customers for potable use. 

Currently, there are four NEWater plants which can meet 30% of 
Singapore’s total water demand. The plan is to expand NEWater capacity 
so that it meets up to 55% of our future water demand by 2060. 

INNOVATING TO
MEET WATER DEMAND

SECOND NEWATER PLANT IN CHANGI TO BEGIN OPERATIONS  
IN 2016

In 2014 BESIN-UEN Consortium, led by BEWG International Pte Ltd 
and UE NEWater Pte Ltd, was selected to build a NEWater plant, the 
second such plant in Changi. 

The plant is expected to commence operations in 2016 and will 
add another 50 million gallons of NEWater per day to the nation’s 
water supply.
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DESALINATED WATER 
The opening of Singapore’s first desalination plant in 2005 was another 
milestone in our water journey. Like NEWater, desalination is a weather-
resilient source that strengthens our water security, particularly during  
dry spells. 

Today, we have two desalination plants. The SingSpring and Tuaspring 
desalination plants can produce 100 million gallons of desalinated water  
a day to meet up to 25% of Singapore’s current water demand. The plan is  
to grow Singapore’s desalination capacity so that the Fourth National Tap  
can meet up to 25% of future water demand by 2060.

THIRD DESALINATION PLANT TO 
OPEN IN 2017

To meet our growing needs and 
prepare for periods of drought and dry 
spells, a third desalination plant will 
be constructed in Tuas. 

With this plant, Singapore can produce 
up to 130 million gallons of drinking 
water a day from seawater, up from 
the current 100 million gallons a day. 
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DEEP TUNNEL SEWERAGE SYSTEM
Used water from both the domestic and non-domestic sectors  
is collected by a network of underground sewers. It is then 
sent to the water reclamation plants for treatment before 
going to the NEWater plants for further purification, or 
discharged into the sea.

Since 2009, the eastern half of Singapore’s used water system 
has been connected to the Deep Tunnel Sewerage System  
(DTSS) – a super highway for used water and the first of its 
kind in the region. 

This first phase of DTSS, which was completed in 2008, 
conveys used water by gravity and centralises the used water 
treatment at the Changi Water Reclamation Plant. Work for 
Phase 2 began in 2014 and will be completed in 2024. It will 
extend the tunnels to collect used water from the western 
part of Singapore and centralise its treatment at the Tuas 
Water Reclamation Plant.

A major benefit of DTSS is that it frees up land in Singapore 
for other uses. Previously, Singapore collected and transported 
water via pumping stations that dotted the island. DTSS 
runs entirely underground and eradicates the need for the 
pumping stations. 

More important, by collecting every drop of used water, DTSS 
allows for efficient, large-scale water recycling, thus ensuring  
the sustainability of NEWater. 

COLLECTING EVERY DROP OF USED WATER

A highlight of DTSS Phase 2 – now in its planning stages – will be the new energy-
efficient Tuas Water Reclamation Plant and an integrated NEWater factory. 

As a strategic move to ensure water and environmental sustainability, the National 
Environment Agency’s Integrated Waste Management Facility (IWMF) will be located 
at Tuas Water Reclamation Plant. The aim is to reap the potential synergies of the 
water-energy-waste nexus. 

The co-location marks Singapore’s first initiative to integrate used water and solid 
waste treatment processes to maximise both energy and resource recovery, while 
minimising land footprint. It will allow IWMF to supply electricity to Tuas Water 
Reclamation Plant, while Tuas Water Reclamation Plant will supply treated used 
water to IWMF for cooling and washing purposes.

TUAS WATER RECLAMATION PLANT TO LEAD SINGAPORE’S WATER-ENERGY-
WASTE NEXUS
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our morale up,” says Harry. The team 
itemised every problem, and within 
a month and a half, they resolved all 
of them. “In August 2000, we saw a 
straight, calm line on the SCADA chart, 
and we knew we had it: a stable plant 
that worked. The rest is history.”

A MEETING OF MANY MINDS
“The NEWater process is about 
producing clean water by the hundreds 
of thousands of cubic metres a day, 
where every drop is safe,” says Harry. 
“We’re talking about how technology 
can benefit on a municipal level.”

Harry learnt from the NEWater 
experience that innovation is a meeting 
of many different minds towards a 
common goal. “We had people with 
different expertise coming together,” 
he says. “NEWater called for a multi-
disciplinary team, and I learnt about 
water quality data, auditing, mechanical 
engineering, instrumentation, computer 
programming and even people 
management. All this while, I was  
just a structural engineer!”

Harry Seah remembers NEWater as one 
of the most satisfying projects he has 
ever worked on. NEWater was set to be 
a game-changer in the water industry, 
and everyone on board the project 
was excited about it. This motivated 
the team to work as one and devote 
themselves entirely to it. 

“The engineers, equipment suppliers 
and those who built the plant, we all 
went the extra mile, day and night, and 
the commitment was, in a word, wow,” 
says Harry. “Even the private sector 
contractors who had to worry about  
their bottom line drew no boundaries 
and sped up their work.”

Harry sees NEWater as a very unifying 
project because it allowed the team 
to play a part in Singapore’s history – 
and future. “It was a ground-breaking 
project that continues to contribute to 
our country’s development,” he says. “It 
has been very purposeful work.”

NEWATER: HISTORY IN THE 
MAKING
Harry was one of two engineers who 
had made a significiant trip to the 
United States in 1998 to explore water 
reuse. During that trip, they witnessed 
technologies that later formed part of 
the NEWater process. They submitted 
a report that quickly garnered the 
ministry’s approval, and soon, a 
NEWater demonstration plant costing 
$14 million was in the works.

NEWater’s key idea, that is, membrane 
technology, has been around for many 
years. The turning point was when 
Harry, then an engineer, and his team 
made sense of it. “We thought about the  
ways to exploit the technology so it can  
be efficient and reliable,” he says. 

It did not come without challenges.  
The team lacked experience and were 
learning on the go. Numerous problems 
plagued the demonstration plant when 
it began running in 2000. “There were 
naysayers, so one challenge was to keep 

As Chief Technology Officer of PUB, Harry Seah’s role is to source for good ideas and technologies that 
help PUB achieve its mission of providing clean, adequate and affordable water. He also facilitates 
research with as many stakeholders as possible, including universities, companies and individuals.  
He began as an engineer in the then Ministry of Environment, and worked on sewerage systems. 
“Never in my wildest dreams did I expect to end up in my current role,” he says. “I’ve had little 
guidance for it, but I have a good understanding of engineering, and more important, a good team 
behind me.” 

“PUB nurtures good 
ideas like a loving 
parent”

On innovation:

WATER
VOICES
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In fact, Harry became a well-trained 
extrovert because NEWater invited  
more questions than answers. “I 
had to systematically address these 
questions and convince people 
through presentations,” he recalls. 
“Who knew that such a highly 
technical project could actually help 
in my personal development?”

HOW NEWATER CHANGED 
R&D IN PUB
PUB had invested in R&D all along. But 
NEWater expanded and reshaped PUB’s 
R&D work in the past decade. “Through 
NEWater, we learnt how to manage, 
mitigate and address risks. This gave us 
the framework to move into R&D in a 
big way,” Harry explains. “We are now 
more focused. After NEWater, we have 
become clearer about what we want, 
and we can tell the world what we were 
and are looking for.”

Today, three attitudes guide PUB’s R&D 
work, and thus, its innovation approach. 
First, PUB does not claim to know 
everything. “We have the whole world to 
learn from,” says Harry. “We’re excited 
about creating opportunities where we 
can exchange and source for new ideas.”

Second, although PUB is very open to 
ideas, it will remain conservative in 
applying them. “As a utility provider,  
we cannot afford to make mistakes,” 

Harry says. “It’s no use having cheap 
water that compromises on quality and 
causes the industry to worry.”

Third, PUB’s role is to nurture 
technology and ideas “like a loving 
parent,” Harry describes. “For example, 
reverse osmosis has been around 
for 30 years, but it took time for the 
technology to be applicable and 
cost-efficient. We will nurture such 
technologies, where the engineering and 
science make sense. It’s only a matter of 
time before they get adopted.”

PEOPLE BEFORE TECHNOLOGY
“The right technology must be 
coupled with the right people,” Harry 
emphasises. “In the end, it’s people who 
drive our innovations.” 

Harry returns to the example of the 
NEWater team: “We began with two 
people, then grew to six, and now 
we have more than 30 working with 
NEWater,” he says. “Many of them were 
part of the original team. We still meet 
regularly to share our experiences. 
It’s important that we grow and learn 
together – this has been key in making 
NEWater memorable for all of us.”

Harry Seah
Chief Technology Officer
PUB
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Then: Bedok Reservoir was all but a sand quarry in the 1970s, but that did not stop PUB from imagining its 
possibilities. In 1983 construction works to turn it into a reservoir began.

Now (right): Bedok Reservoir was completed in 1986 and in 2004 it was opened for water activities.
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OUR FUTURE:

A water industry is flourishing here, positioning 
Singapore well to take global leadership as a provider 
of water solutions. 

A Thriving Global Hydrohub
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PUB cannot walk alone in the journey of ensuring water 
sustainability, increasing water resources and keeping 
costs competitive. To arrive at the best water solutions 
for Singapore’s needs, we work closely with the local and 
international water industry — which includes various
governments, international organisations, research 
institutions and industry players — to foster strong and 
mutually beneficial networks. 

These efforts in turn aid the successful organisation of the 
Singapore International Water Week, the world’s flagship 
water event focused on business, technology and solutions, 
and where the global water community comes together to 
share and co-create innovative water solutions.

For innovators, agencies, institutions and companies to meet, 
collaborate and innovate, a vibrant R&D community must 
come hand in hand with a thriving industry – this is the 
vision for Singapore as a global hydrohub.

Set up in 2006, the Environment and Water Industry 
Programme Office (EWI), a multi-agency effort headed by 
PUB, spearheads the development of the water industry. EWI 
adopts a three-pronged strategy: technology development, 
cluster development and internationalisation of Singapore-
based companies. 

The Singapore water industry has since grown significantly. 
The number of water companies here has increased from 
50 in 2006 to 180 today, and there are 26 research institutes. 
These have created around 14,000 water-related jobs. With a 
vibrant water ecosystem, Singapore’s water industry is poised 
to continue its growth momentum.



29

PUB ANNUAL REPORT 2014/2015

SINGAPORE’S FIRST CO-DIGESTION PLANT FOR 
ENHANCED ENERGY GENERATION 

In June 2015 PUB and Anaergia Pte Ltd announced 
Singapore’s first project aimed at producing more biogas  
for electricity generation. 
 
This will be done via a co-digestion demonstration 
facility, where used water sludge from Ulu Pandan Water 
Reclamation Plant is mixed with food waste collected from 
the Clementi district, and then treated.
 
The co-digestion plant can treat up to 40 tonnes of  
combined food waste and used water sludge. It has the 
potential to produce more biogas due to food waste’s  
higher calorific value.
 
Construction for the plant will be completed by September 
2015. If successful, the process could be implemented  
at the future Tuas Water Reclamation Plant and the  
National Environment Agency’s Integrated Waste 
Management Facility.

PUB EMBARKS ON SOLAR PROJECTS

Choa Chu Kang Waterworks (CCKWW) is now partially 
powered by solar energy, following the installation of a 
1MWp solar photovoltaic system in its compound in May 
2015. The solar panels can harness solar energy to meet 
about 7% of the plant’s average daily energy needs for 
lighting, air-conditioning and water treatment operations. 
This allows the plant to reduce its carbon footprint by 
replacing some of the energy drawn from the national grid 
with a more sustainable and renewable source.
 
Tengeh Reservoir will also house a testbed for floating solar 
panels with a total capacity of 3MWp. With this system, 
Tengeh Reservoir has the potential to double up as an 
energy catchment to channel generated solar power into the 
national grid. Environmental studies have commenced, and 
construction for the testbed will begin by the end of 2015.

PUB AND SUEZ ENVIRONNEMENT 
TO COLLABORATE ON SMART 
WATER AND ENERGY-EFFICIENT 
WATER TECHNOLOGIES 

PUB and SUEZ environnement, 
a world leader in resources 
management, signed an MOU in June 
2015 to share expertise and further 
explore potential collaborations 
towards water resilience and 
sustainability. The MOU reinforced 
three project agreements signed 
in May 2015 to collaborate on R&D 
projects in used water treatment, 
stormwater management and 
automated meter reading. 

In this partnership, information and 
communication technologies and 
analytical software solutions will be 
used to develop a smart water grid. 
This includes the development of a 
decision support tool for stormwater 
management; and an automated 
meter reading to track water 
consumption and induce proactive 
consumer behaviour towards water 
conservation. 

A pilot project to develop an energy-
efficient used water treatment process 
by integrating smart monitoring and 
advanced control strategies will also 
be carried out. SUEZ environnement 
also announced the opening of its 
new Innovation Centre, composed of 
15 research scientists and engineers, 
to support, through innovation, 
projects development in Singapore.

PUB AND K-WATER INK MOU ON WATER SOLUTIONS 

PUB and Korea Water Resources Corporation (K-water), 
Korea’s national water utility, signed a Memorandum of 
Understanding (MOU) in April 2015 to collaborate in four R&D 
areas: smart water grids, water quality monitoring, green 
energy and water treatment processes.

Within the four topics, identified common focus areas include 
automatic meter reading (smart water grids); rapid detection 
of contaminants (water quality monitoring); photovoltaic 
systems (green energy); and membrane technology (water 
treatment processes).

LINKING WITH THE WORLD FOR BETTER WATER IDEAS 

PUB signed two MOUs in June 2015 to deepen Singapore’s R&D 
collaborations with global partners.
 
An MOU with the Asia-Europe Meeting (ASEM) Water 
Resources Research and Development Centre will allow the 
Centre to tap into Singapore’s experience in water quality 
management and energy recovery from the used water 
reclamation process, while enabling PUB to access ASEM 
networks for a better understanding of leading-edge solutions 
in Asia and Europe. 

PUB’s MOU with VCS Denmark will accelerate the sharing 
and creation of solutions. Both parties will tap into each 
other’s strengths in areas such as wastewater technology and 
operations, energy reduction and climate adaptation.
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Singapore’s GDP, increasing job 
opportunities and allocating funding 
where the best solutions are. It also 
makes the water industry development 
work here even more coherent. We do 
that by collaborating with agencies such 
as the Economic Development Board, 
International Enterprise Singapore and 
SPRING to grow our water cluster and 
its capabilities.

TELL US MORE ABOUT HOW EWI 
DRIVES THE WATER INDUSTRY 
— BOTH IN SINGAPORE AND 
GLOBALLY.
EWI’s work focuses on a few key 
strategies – cluster development, 
technology development, 
internationalisation and capability 
development. First, our work in 
cluster development aims to attract 
companies to set up base in Singapore 
with a long-term view to growing their 
regional presence. Companies around 
the world ask: “Why should I be based 
in Singapore?” We share about the 
opportunities and convince them that 
they have a business case here. 

WHY IS INDUSTRY 
DEVELOPMENT A PRIORITY  
IN PUB?
Industry development is important for 
our journey towards water sustainability. 
PUB cannot innovate alone – we need 
the industry to work together. 

Take NEWater as an example. 
We have NEWater because of our 
partnership with experts around the 
world and various companies. It was 
an international expert panel that 
endorsed NEWater. And the World 
Health Organisation tested it to make 
sure NEWater meets drinking water 
standards. It is PUB’s role to lead the 
development of the entire industry 
if we want to ensure the next generation 
of solutions for water sustainability.

WHAT HAVE BEEN SOME 
OF PUB’S MILESTONES IN 
DEVELOPING THE INDUSTRY?
I will share three key milestones. When 
we first started, our NEWater and 
desalination projects helped propel 
Singapore to the world stage. PUB began 
profiling Singapore’s experiences in 

water management. We went around  
the world speaking at conferences, 
joined international panels as members 
and even won prestigious awards such 
as the 2007 Stockholm Industry Water 
Award. To attract more companies, 
organisations and experts to partner  
us, we first have to let others know  
who we are.

In 2004 WaterHub was set up as a 
strategic platform for PUB and the 
industry. It works as an incubator for 
companies and start-ups to develop 
their water innovations. There is also an 
academy at the hub to build capabilities, 
so water professionals can join our 
training courses to advance their 
learning or stay abreast of the latest 
developments. WaterHub is meant to be 
a place for networking as well. It offers 
shared facilities and hosts conferences, 
talks and seminars.  

Then, in 2006, EWI was set up. It 
connects our water solutions to the 
market, and looks into how the water 
industry can benefit the country – for 
example, in ways such as growing 

Maurice Neo leads industry development in PUB. He and his team are responsible for the formulation 
and implementation of strategies to establish Singapore as a global hydrohub and to grow a vibrant 
water industry here. Closer to home, the Environment and Water Industry Programme Office (EWI) 
looks into adding value to the Singapore economy, creating jobs in the water industry and nurturing 
the next generation of talents. Maurice joined the then Ministry of Environment in 1994 as an 
engineer in the drainage department. Having worked on the Kallang River project, he recalls: “A lot 
of engineering work went into it. The learning curve was definitely very steep.”

“PUB cannot innovate 
alone – we need the 
industry”

On industry development:

WATER
VOICES
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Maurice Neo
Director of Industry Development Department, PUB; and Director of Planning & Operations, 
Environment and Water Industry Programme Office (EWI)

Second, our work in technology development accelerates 
the commercialisation of new technologies to market, 
priming Singapore as a global test-bed while strengthening 
international R&D ties. Third, our work in internationalisation 
is a relentless effort to profile Singapore’s water successes and 
innovations by the companies we support. This will attract 
innovators around the world to work with us.

Last but not least, we also emphasise on capability development. 
There is a need to continue grooming our talent base here 
to support the industry’s growth. This is one of our biggest 
challenges as many young people are not going into engineering 
these days.

WHAT IS EXCITING ABOUT THE WATER INDUSTRY? 
WHAT WOULD ATTRACT THE YOUNG TO BE A PART 
OF IT?
Water is one industry where many cutting-edge solutions 
take place. The need for such solutions will not end because 
water is scarce, and urbanisation will create a greater – if not 
necessary – need for water sustainability. 

In Singapore, young engineers get to work on mega, city-wide 
projects. They will be involved in projects that are large in  
scale, and thus, large in impact. Also, there is a deep sense of 
purpose in the work because water is an everyday resource  
that affects the lives of everyone. In PUB, it is our commitment 
to ensure a steady supply of water at an affordable cost for 
citizens – and providing this is very meaningful work for many 
of our engineers. 
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CO-CREATING WITH THE WORLD
SINGAPORE INTERNATIONAL WATER WEEK (SIWW)
Singapore plays a key role in forging dialogue amongst 
policymakers, water experts and industry leaders on water 
issues, challenges and solutions. We host SIWW, a meeting 
place for the who’s who in the water industry on a biennial 
basis. While EWI’s key initiative is to showcase the capabilities 
of the Singapore water industry, SIWW is the global platform 
for the sharing and co-creation of water solutions.
 
The conversations just did not stop flowing after SIWW 
2014. Held in between the main SIWW editions, the SIWW 
Spotlight Series are exclusive by-invitation events that 
continue the dialogue from SIWW. They focus on critical 
issues and challenges faced by the water industry worldwide, 
and the outcomes will shape the programme and content 
for SIWW.
 
The SIWW Technology and Innovation Summit (STIS) 2015 
was held on 16 and 17 June 2015. It brought together leading 
experts from water and wastewater utilities, industrial water 
users, solution providers, research institutes, international 
organisations, investors and technology multipliers to identify 
the key technology focus areas for the global water industry. 
These included low-energy seawater desalination, network 
asset management and energy efficiency in wastewater 
treatment, amongst others.
 
The outcomes from the two-day summit will be compiled 
into a global blueprint for water solutions, and will help 
shape the content and discussions for SIWW 2016.
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and the industry as a whole to follow 
up on the work they do. So there 
are daily conversations with the 
industry, and SIWW is where these 
conversations are presented and 
exchanged on a world stage.

In 2013 we launched the SIWW 
Spotlight Series, which aims to tackle 
specific topics. We found the need to 
bring together niche groups. That year, 
we gathered global leaders to talk 
about utilities, and this year, we will 
discuss technology and innovation. 
Our question for 2015’s Spotlight is: 
What drives us to invest in certain 
technologies?

The SIWW Spotlight Series will happen 
in between the biennial SIWWs, and 
discussions from the Spotlight are 
brought over to the next SIWW.

WHAT DO YOU HOPE TO ACHIEVE 
IN THE NEXT SIWWS?
My hope for SIWW is that each edition 
carries greater and greater relevance 
to PUB. A prospect I am excited 

WHAT DOES THE SIWW OFFER 
THE INDUSTRY?
SIWW is a week-long event held 
biennially. We are not like any other 
water show. Our value proposition to 
the industry is this: Come to SIWW if 
you want to meet the best minds in 
the industry, strong networks and good 
business opportunities. 

Since 2012, SIWW has been integrated 
with World Cities Summit and 
CleanEnviro Summit Singapore. Why? 
Because water is an important part of 
the urban ecosystem. Water solutions 
also demand a cross-disciplinary 
approach. For example, some water 
solutions explore the ways we can 
mimic nature. This goes beyond the 
discipline of engineering to biology  
and chemistry. 

As cities get more complex, solutions 
will also become more intricate and 
multi-disciplinary. When people 
attend SIWW, they get to learn about 
integrated urban solutions in one event. 

TELL US MORE ABOUT 
SIWW’S INTEGRATION WITH 
WORLD CITIES SUMMIT 
AND CLEANENVIRO SUMMIT 
SINGAPORE.
The integration of SIWW with World 
Cities Summit and CleanEnviro 
Summit Singapore has been very 
valuable. It allows people to talk about 
large-scale global issues, and we have a 
greater diversity of stakeholders – from 
politicians to industry leaders –  all in  
one place.

It also makes our co-creation efforts 
more fruitful. Each discipline, much 
less PUB, cannot claim to know 
everything about a problem or subject. 
It is about learning from anyone we 
can, and sharing with those who need 
a solution that we have.

HOW DO YOU KEEP THE 
CONVERSATIONS AT SIWW 
GOING?
SIWW is just a week-long biennial 
event. Throughout the year, we are 
connecting with companies, innovators 

Bernard Tan’s father worked in PUB for more than 46 years and retired as a Technical Officer. “That 
is why water conservation has always been a part of my life,” Bernard says. The younger Tan joined 
PUB in 1999, and has worked in various roles in corporate communications, community outreach 
and partnerships. Bernard enjoys sharing the Singapore water story, which makes him the perfect 
person to helm SIWW. “Singapore has a water story that inspires,” he says. “With SIWW, we bring 
that story to the world, and the world to us.”

“People across 
disciplines can help us 
in our water mission”

On co-creating:

WATER
VOICES
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Bernard Tan
Managing Director of Singapore International Water Week; Deputy Director of Industry 
Development Department, PUB; and Deputy Director of Planning & Operations, 
Environment and Water Industry Programme Office (EWI)

about is the Smart Water Pavilion. Singapore is on its way 
to becoming a Smart Nation, and water technologies – 
integrated with the environment and other urban solutions 
– will bring us towards that future.

WHAT KINDS OF CONVERSATIONS CAN WE LOOK 
FORWARD TO IN UPCOMING SIWWS?
We will continue to focus on technologies and solutions 
relevant to PUB, but we will also have to better understand 
what the world needs. As more resources are being pumped 
into technology and innovation, there is a greater need to 
ensure that the solutions do solve real-world problems. 

An example is the energy issue. NEWater and desalination 
production are both energy-intensive processes, and 
increasing their ratio in our total water supply means 
incurring higher energy costs. The question now would then 
be about how much energy we can reduce during these 
treatment and processes.

I am also looking forward to more thought-provoking 
discussions! I find that disagreements can really yield better 
results. With a diversity of people challenging one another, 
we sharpen the entire industry to better address the world’s 
uncertain futures.
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Then: A PUB staff testing water samples at a chemistry lab in the 1970s. 

Now (right): In the face of pressing concerns on water sustainability, PUB continues to be even more focused on 
research, technology and innovation in water solutions today.
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OUR LIFE:

Climate change and urbanisation will make water 
management an even more daunting challenge – 
everyone has a stake in owning and conserving water. 

Managing and Conserving Water
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Achieving a sustainable water supply takes more than just having a diversified 
water supply strategy in the form of the Four National Taps. It also requires 
commitment from every person, community group and organisation to use water 
wisely. This is especially important because water demand is expected to increase 
as Singapore continues to grow its economy and population. 

For PUB, it means keeping ahead of the challenges from continued development 
and climate change, and working with our partners on water conservation.

According to findings from the first 
phase of the Second National Climate 
Change Study*, Singapore could face 
an upward trend in the intensity and 
frequency of heavy rainfall events 
particularly during the wetter season,  
as well as greater dryness during the 
drier months. 

These weather variances may bring 
about flash floods or prolonged 
droughts. Both extremes pose 
major challenges for water resource 
management, and with climate change, 
such weather events may increase in 
frequency and intensity.

PREPARING FOR  
CLIMATE CHANGE

MANAGING STORMWATER
To help Singapore cope with more 
intense rainfall, PUB has adopted a 
holistic “source-pathway-receptor” 
approach to enhance flood protection. 

This approach goes beyond the 
conventional way – or “pathway 
measures” – where drains and canals 
are deepened and widened. It also 
incorporates solutions that slow 
down surface runoff and reduce the 
peak flow of stormwater into the 
public drainage system. Examples of 
such “source measures” are on-site 
detention tanks. In addition, “receptor 
measures” aim to protect buildings 

* The study was released by the Meteorological Service Singapore’s Centre for Climate Research Singapore  
 in April 2015.
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from flash floods. Some of these measures include setting 
minimum platform and crest levels and placing flood 
barriers in areas where flash floods may occur.

MANAGING WATER DEMAND
While weather-resilient sources like NEWater and 
desalinated water provide a buffer against future dry 
spells, we should not be complacent when it comes to 
conserving water. These are costly solutions and we are 
still dependent on the weather for a substantial part of 
our overall water supply. Managing our water demand is 
still the way forward towards water sustainability.

Singaporeans must play a part in water conservation. 
In fact, we did a good job between 2003 and 2014, cutting 
daily per capita domestic water consumption from 165 
litres to 150 litres. The target is to lower this further to 
140 litres by 2030.

On the part of PUB, we encourage water conservation 
by pricing water correctly, mandating standards for 
efficiency in water usage and engaging the public on good 
water practices.

PARTNERING WATER STEWARDS
Did you know that Singapore has many water stewards 
rallying the community towards conserving, valuing and 
enjoying water? They are part of PUB’s People, Public, 
Private (3P) network, and are active in water conservation 
and educational initiatives. Water sustainability is 
achievable if everyone plays a part.

WATER CONSERVATION STRATEGIES 

FOR HOUSEHOLDS

The Mandatory Water Efficiency Labelling Scheme (MWELS) was introduced in 
2009 to help consumers make informed purchasing decisions and encourage 
suppliers to introduce more water efficient products into the market. Suppliers 
now label the water efficiency standard of their water fittings and appliances on 
all displays, packaging and advertisements. 

To complement MWELS, minimum water efficiency standards for these water 
fittings were introduced in 2009, where developments are required to install water 
fittings with at least a one-tick water efficiency rating. Under the MWELS scheme, 
the more ticks a product has been rated with, the more water efficient it is. 

From April 2014, only washing machines registered with PUB that carry at least a 
one-tick rating are allowed for sale in Singapore. PUB will be raising the minimum 
standard to two-ticks from 1 October 2015.

FOR NON-DOMESTIC USERS

PUB also engages non-domestic users as well – the larger consumers of water 
in Singapore. From June 2015, it is mandatory for large water users with water 
consumption of 60,000m3 or more in a year to install private water meters that 
measure and monitor consumption. These users also have to submit their annual 
Water Efficiency Management Plan to PUB. 

The Water Efficient Building (WEB) Certification encourages businesses, schools 
and industries to implement water efficiency measures. Since the introduction  
of the Gold and Silver tiers of the WEB Certification in 2013, 11 organisations  
have received the Gold certification and 40 have received the Silver certification.  
Last year, recipients included organisations from new sectors such as 
pharmaceutical companies, tertiary institutions, data centres and hospitals, 
indicating that more from the non-domestic sector have adopted water efficiency 
management systems.
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RECORD-BREAKING PARTICIPATION AT WORLD  
WATER DAY 

World Water Day (WWD) 2015 drew a triumphant response 
as local communities took the lead in celebrating water, with 
the month-long event witnessing a record participation of 
400,000 people.

Over 6,000 people took part in celebrations to mark WWD on 
21 March 2015. Student leaders from Dunman High organised 
“Walk for Water” around Marina Bay, while at Jurong Lake, River 
Valley High School students constructed Singapore’s largest 
water conservation collage made from 50,000 used bottle caps. 

Water Wally, PUB’s mascot, took centre stage as the hero from 
A Water Wally Adventure: The Surprise Visitor, a children’s picture 
book launched in conjunction with WWD 2015. The book was a 
collaboration between PUB, the Nanyang Academy of Fine Arts, 
National Library Board and Mandarin Oriental Singapore. 

WATER MESSAGES ENTER THE HEARTLANDS

Fun, out of the classroom and hands-on lessons are the  
most memorable – and these were the objectives of PUB’s 
Showroom on Wheels, a colourful truck that rolled into the 
heartlands of Singapore in March 2015 to spread the message  
on water conservation.

Kids could not get enough of the truck showroom, which was a 
wonderland of activities and included a jingle competition and 
photobooth. Visitors were rewarded with Water Wally souvenirs, 
which helped them remember water conservation messages. 

“It’s cool how the inside of the truck looks like a house,” said  
Nur Sabrina, a Primary Six student at Balestier Hill Primary 
School. “At home, my family and I limit our showers to five 
minutes. The showroom is a good reminder of the need to 
conserve water.”

42



43

PUB ANNUAL REPORT 2014/2015

THREE CLINCH WATERMARK AWARD 

For their outstanding commitment to 
protecting and raising awareness of 
Singapore’s water resources, Alexandra 
Health System, Siloso Beach Resort and 
Philip Chan Kok Leong received the 2015 
Watermark Award.

Alexandra Health System boasts an 
impressive water efficient system that 
incorporates drip irrigation, using water 
from Yishun Pond for irrigation and 
condensate water for air-con cooling 
towers. Siloso Beach Resort centres its 
efforts on reducing potable water usage 
and raising public awareness. Efforts 
include a self-maintained rooftop garden 
that retains rainwater for irrigation and a 
Water-Centric Eco Tour showcasing their 
water-efficient systems. 

Individual recipient Philip Chan, 
Sustainability Manager at Asia Square, 
devised improvements to Asia Square’s 
water tanks with a pivot valve design 
that reduces overflow wastage.

#WATERFANS EXPLORE #ABCWATERS 

Now you can witness beautiful shots 
of our reservoirs when you trawl 
through Instagram with the hashtags 
#photopaddle or #abcwaters. In early 
2015, PUB’s social media team invited 
local Instagrammers to kayak and canoe 
polo at the MacRitchie and Pandan 
reservoirs. The photo-paddlers not 
only enjoyed a good workout, they also 
communed with nature and captured 
their water memories to share with all.

SHINING EXAMPLES: WATER 
AMBASSADORS AT FOREIGN 
WORKERS’ DORMITORY 

PUB has been working with LEO 
Dormitory to reach out to foreign 
workers. Since March 2015, 20 residents 
have been trained to become water 
conservation ambassadors. 

The ambassadors educate fellow 
residents – using their native languages 
– on taking shorter showers and 
water-efficient washing methods. PUB 
also shared water-saving habits via 
illustrations and posters in Thai,  
Burmese, Mandarin and Tamil with the 
dormitory residents. 

PUB ANNUAL REPORT 2014/2015
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ABC WATERS PROGRAMME
The possibilities of water are endless. Besides being a precious 
resource, water also adds to the beauty and identity of a city. 

PUB’s Active, Beautiful, Clean Waters (ABC Waters) 
Programme demonstrates just that. Launched in 2006, the 
ABC Waters Programme transforms Singapore’s waterbodies 
beyond their utilitarian purpose into attractive streams, rivers 
and lakes, revitalising urban landscapes and creating nodes 
for community bonding. 

At the heart of it, the ABC Waters Programme seeks to bring 
people closer to water, allowing all to enjoy it so that we 
can better appreciate water as a precious resource. Over 100 
potential locations have been identified for implementation 
by 2030. As of end August 2015, 28 ABC Waters projects have 
been completed by PUB across the island.

CITY OF GARDENS 
AND WATER
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RUSTIC GEMS AT SUNGEI API API AND SUNGEI 
TAMPINES 

Art and nature now flow alongside two rivers running 
through Tampines and Pasir Ris towns, after the ABC 
Waters @ Sungei Api Api and Sungei Tampines were 
officially opened in March 2015.

Stroll along the revitalised Sungei Api Api and experience 
a vibrant, rustic waterway lined with lush mangroves and 
rich vegetation. The green corridor now teems with life with 
additional plantings along the water edge, rain gardens, a 
cleansing biotope and enhanced footpaths, lookout decks, 
shelters and seating.

Meanwhile, new lookout decks, a community plaza and 
footpaths bring residents nearer to Sungei Tampines. The 
rain gardens implemented along both waterways also 
demonstrate how plants and soil media are used to treat 
rainwater runoff.

A RIVER-IN-THE-CITY AT ROCHOR CANAL 

Officially opened in March 2015, the ABC Waters @ Rochor 
Canal seamlessly integrates the river with existing 
developments via an urban promenade. This links residents 
to the surrounding enclaves of Bugis, Kampong Glam, Jalan 
Besar and Bencoolen, as well as to Lavender MRT station. 
Lookout decks offer scenic views of the waterway, and two 
pedestrian bridges enhance connectivity across the river 
and between developments. This section of the canal was 
also upgraded to increase its drainage capacity.

LATEST ABC WATERS PROJECTS

KALLANG RIVER (POTONG PASIR) DRAWS IN THE 
COMMUNITY

The ABC Waters @ Kallang River (Potong Pasir) was officially 
opened in July 2015. The river has been transformed into 
an intricate tapestry of flowering shrubs, lush water-edge 
plants and beautiful vegetated swales. With four lookout 
decks and an open plaza capable of accommodating 750 
people,community events and outdoor classroom learning 
can now take place right next to the waters.

MORE PROJECTS AHEAD 

Construction works for other ABC Waters projects that have 
begun or will commence this year include: Bukit Batok 
Canal, Sungei Pandan Kechil, Sungei Whampoa, Bedok Canal 
and those at Kallang River. The Siglap Canal ABC Waters 
project is also expected to open this year.

PUB ANNUAL REPORT 2014/2015
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FOLLOWING THEIR PASSION
Today, 420 volunteers help out in WWS’ 
educational programmes and weekend 
patrols – the two key approaches 
the organisation takes to caring for 
Singapore’s waters.

“They come from diverse backgrounds. 
Our volunteers are undergraduates, 
senior citizens, young executives and 
housewives,” says Eugene. 

Passion is the reason why many give 
their time and energy to the cause. 
“Volunteers and voluntary organisations 
do run on passion,” he emphasises.

CHERISHING EVERY 
OPPORTUNITY
For WWS, engaging people is such a 
priority that “we bend over backwards 
to ensure our programmes and 
messages get to them,” says Eugene.

This means accommodating schools 
and companies’ various requests 
and schedules. “As long as they’re 
willing to join us, our doors are open.”

Never look at a longkang (or drain in 
Malay) and think it is just that, says 
Eugene Heng, Founder and Chairman of 
Waterways Watch Society (WWS). 

“Our longkangs are a source of drinking 
water, a source of life,” he says.

That is the picture WWS tries to paint to 
schools, corporations and individuals so 
they understand why drains should be 
litter-free. 

“Educating people about clean water 
is not about gathering them to pick 
up litter,” he says. “We want them to 
understand how litter affects our water 
sources, the types of litter and what we 
can do about it.”

Eugene shares five ways he engages the 
public in the clean water cause.

MAKING WATER A SEXY SUBJECT
A big challenge WWS faces is how it can 
make lessons on clean water and water 
conservation interesting and meaningful. 
“It’s not a naturally sexy subject,” Eugene 
admits. “We constantly have to find ways 
to motivate people.”

Over the years, Eugene and his team 
refined and expanded their patrolling 
and educational initiatives, which  
now involves participants cycling, 
kayaking and being out in the rivers to 
clean the waters or better understand 
the water message. 

In the beginning, WWS’ educational 
programmes ran once a week. They have 
become so popular today that WWS 
now operates six days a week and run 
an average of four to five programmes 
weekly. “Hands-on learning works,” 
Eugene explains.

But environmental education is not a 
task that yields overnight success. “There 
is no shortcut. Time is needed to change 
mindsets,” Eugene adds. “That is why 
sustainability is a long-haul journey.”

Eugene cites the example of WWS 
volunteers who were exposed to the 
organisation’s programmes when they 
were young. “They remember what they 
learnt or saw. Many years later, they 
return to join us,” he says. “That gives  
our work the most satisfaction.”

Eugene Heng founded the Waterways Watch Society (WWS) 17 years ago. The non-profit organisation 
brings people together to monitor, restore and protect the aesthetics of Singapore’s waterways. Eugene 
remains tireless in spreading the message of having clean waters. With years of experience in public 
engagement and clean water management, Eugene is ever excited to share his experiences in rallying 
people for the water cause.

“Show everyone what 
is at stake”

On public engagement:

WATER
VOICES
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He believes no media article or brochure 
can ever beat face-to-face interactions 
with people. 

Eugene explains: “Holding the student’s 
hand and doing activities together helps 
drive home the message. We really want 
to show everyone what is out there and 
what is at stake. We have never turned 
anyone down.”

RELATING ENVIRONMENT  
TO HEALTH
Many help the poor and sick but 
find it hard to invest in the 
environmental cause, which often 
seems less urgent and rarely has a 
human face to its issues.

“But a green environment invigorates 
people’s health,” Eugene is quick to 
add. “It can heal.” That is why hospitals 
often have gardens.

Caring for our waterways – and thus, 
our environment – affects more than 
just physical health; it also encourages 
personal development, which leads to 
positive social behaviour.

“By involving one in good environmental 
practices, we make him a better citizen, 
a better parent or student and a better 
person,” says Eugene.

HAVING A PERSONAL 
RELATIONSHIP WITH WATER
Perhaps caring for water is most 
meaningful when we have personal 

Eugene Heng
Founder and Chairman, 
Waterways Watch Society 

encounters with it. Since young,  
Eugene has enjoyed the beaches 
and water sports. 

Then, when he heard about the 
Singapore River Clean-up and  
witnessed its transformation, he 
knew he had to be a part of the 
Singapore water story. “It was a project 
that led to true sustainability for our 
environment. I was very excited about 
it,” Eugene recalls. 

These early experiences with water led 
him to join the environment arm of 
the then Government Parliamentary 
Committee, where he learnt to work 
with public agencies and got to know 
about their long-term goals for water 
sustainability. “I began to appreciate the 
value of long-term planning,” he says. 

As the youngest member of the 
Committee back then, he was selected 
to champion the clean waterways 
cause. He says: “I was a banker and had 
no experience running an organisation.”  
“But I was driven by my love for people 
and challenges. And of course, water.”

To the young, he urges: “Don’t be shy  
to share the water message. Know  
that you’re protecting a priceless gift. 
Water is not a given: if we don’t have, 
that is it.”
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Then: Once featured in television advertisements and newspapers, Bobo the water-saving elephant was a 
delightful mascot introduced in 1973 to raise awareness for water conservation. 

Now (right): Water Wally has been PUB’s water-saving mascot since 2005, appearing in multiple outreach 
channels including events and websites, and social media platforms like Facebook and YouTube.
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OUR PEOPLE:

The driving force behind PUB’s progress in water management 
is our people. We will continue to develop and strengthen our 
engineering competency to ensure an affordable and reliable 
water supply for all, now and well into the future.

Another Crucial Resource
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The Singapore water story springs from the efforts of 
many: among them are the engineers, scientists and 
technical officers who work hard behind the scenes to 
make water sustainability a reality here. 

Indeed, PUB’s experience and technical know-how have 
helped Singapore manage water scarcity and stay at 
the forefront of water management. It is vital to put in 
place measures to retain this valuable expertise and 
to build new capabilities to enhance our operations for 
future challenges.

KEY DOMAIN EXPERTISE FRAMEWORK (KDE)
The KDE Framework was introduced in September 2012 
to help PUB retain engineering expertise and develop new 
capabilities. Under the KDE Framework, specialists are 
grouped into domain areas, each led by a Chief Specialist. 

There are currently 11 of such KDE teams working 
to implement PUB’s technology roadmap and lead 
in knowledge sharing. As of May 2015, PUB has 64 
Specialists and 109 Junior Specialists participating in 
various KDE projects.

ENGINEERING DEVELOPMENT OFFICE (EDO)
PUB’s EDO, set up in October 2014, acts as a steward of 
our in-house engineering expertise. It spearheads and 
develops PUB’s engineering competency by implementing 
processes, tracking and assessing performance and 
providing strategic recommendations.

COMPETENCY 
BUILDING
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As part of the engineering competence framework, more engineers – especially 
the younger ones – are assigned infrastructural projects under the mentorship of 
experienced engineers for greater hands-on experience in planning, design and 
construction. Engineers are also encouraged to attain engineering accreditation 
by professional bodies such as the Professional Engineers Board and the Institute 
of Chartered Engineers.

PUB ENGINEER SCHEME
Engineers are definitely in demand at PUB. The PUB Engineer Scheme, launched 
in July 2015, will support the competency development and growth of PUB’s pool 
of engineering talents. 

The PUB Engineer Scheme aims to better attract, develop and retain our 
engineers by providing better career progression and development opportunities 
for them. The Scheme will also strengthen the recognition of their contributions 
and capabilities on the job. It merges the graduate and non-graduate officers into 
a single career track based on skills and competency, and the merger will involve 
some 2,100 non-graduate engineers and 600 graduate engineers.

PUB RAISES RE-EMPLOYMENT AGE TO 67 YEARS
PUB is one of the first few statutory boards that have made a commitment to 
extending re-employment to 67 years of age. Mature officers are a cherished 
resource to PUB: they continue to make valuable contributions while sharing their 
wealth of expertise and experience with younger officers. 

The enhancement to PUB’s re-employment policy took effect from July 2014, 
ahead of the national imperative to re-employ officers beyond age 65. In 2014 PUB 
had 46 officers who are aged 65 and above.

A WEALTH OF EXPERIENCE 
AND KNOWLEDGE

PUB Assistant Engineer Danabal S/O Kahsairajah 
(right) with Minister for the Environment and 
Water Resources Vivian Balakrishnan (left).

PASSIONATE ABOUT WATER

One of the officers who have 
benefited from the re-employment 
scheme is Danabal S/O Kahsairajah, 
who has been working as a 
Technical Officer with PUB for the 
last 43 years. 

Being fit and still able to contribute 
actively, he was re-hired when 
he reached 62 years old in 2011. 
He would have retired in June 
2014, but with PUB raising the 
re-employment age, he can now 
continue working for another two 
years at PUB, supervising the laying 
of water mains in the western part 
of Singapore. 
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Since 2014, Anne Marie has been 
part of a Key Domain Expertise (KDE) 
team in PUB, which brings specialists 
together to exchange know-how. Anne 
Marie is in the used water process 
group that explores technologies in 
that field. “There is no shortage of 
opportunities to learn,” she says.

When it comes to learning, she is 
most excited about investigating 
used water treatment in a tropical 
climate like Singapore’s. “Textbook 
information on used water treatment 
is usually based on case studies in 
temperate countries, so it’s interesting 
to discover the differences in such 
treatment in a tropical country,” she 
says. “In Singapore, we constantly deal 
with high volumes of used water in 
an all-year-round warm climate. This 
produces more challenges, which gives 
us more opportunities to innovate.”

INNOVATING WITH A TEAM
Encouraged to innovate, Anne Marie 
implemented an ammonia control 
regime in bioreactors at Changi WRP 
to improve treated water qualities and 

As a process engineer at the Changi 
Water Reclamation Plant (WRP),  
Anne Marie Ang’s job is to treat  
used water flowing from homes and 
offices to regulatory standards. The 
treated product that comes out is 
known as effluent.

Her job is rather exciting as the day-
to-day operations involve unique 
challenges. Take the case of festive 
periods like Chinese New Year when 
people tend to eat and drink more. 
“The more we consume, the more 
concentrated used water becomes,” 
Anne Marie explains. “During Chinese 
New Year last year, we faced a 50% to 
60% increase in loading, which we still 
had to treat to the same standards.”

She adds: “It’s unpredictable what 
people flush in their bathrooms or 
wash down their sinks. We’ve found 
rags, wet wipes, sacks, nylon bags, 
and a lot of hair in used water! These 
are things that should go into waste 
bins instead. But that’s our challenge: 
no matter what we find, we must 

consistently treat the used water 
to good quality effluent, as it would 
later be further treated to become 
NEWater.” Anne Marie’s job hardly 
seems glamorous, but it can be very 
gratifying. “When we optimise the used 
water treatment process, we see energy 
savings immediately,” she says. “That’s 
instant gratification.”

LEARNING TOGETHER 
As one of the youngest engineers at 
Changi WRP, Anne Marie, 25, receives 
constant guidance and support from 
her colleagues. “People here are so 
down-to-earth despite their many 
years of experience and expertise,” 
she says. “I’ve learnt so much from 
my colleagues. They’ve been very 
generous in sharing.”

Anne Marie was also given a 
development project, where she learnt 
design and construction on top of her 
main operation works. “It offered me 
all-round knowledge and experience in 
used water treatment,” she says.

Anne Marie Ang saw the prospects of chemical engineering in Singapore and signed up as a PUB 
Scholar. She graduated from the Imperial College of London in 2012 and currently works at PUB’s 
Changi Water Reclamation Plant. Since joining PUB, Anne Marie has taken on roles in process 
operation, review, optimisation and design and implementation. She also garnered the 2014 
Young Chemical Engineer of the Year Award. A PUB engineer never stops learning, innovating and 
collaborating, she says.

“No shortage of 
opportunities to learn”

On life as a PUB engineer:

WATER
VOICES
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reduce energy consumption. She also 
developed a methodology to determine 
used water flows through the Deep 
Tunnel Sewerage System. 
 
In recognition of her ideas, she was 
awarded the 2014 Young Chemical 
Engineer of the Year Award, sponsored 
by Shell. “I was surprised by the win,” 
she says. “It was really the Changi WRP 
team that made it happen. I have my 
bosses, colleagues and friends to thank 
for their support.”

Having worked with Senior Technical 
Officer Sim Kwang Oei on the ammonia 
control regime system, she says: “He 
was very creative in modifying the 
system to make it more robust.”

And because PUB’s core work is still 
rooted in engineering, “young engineers 
can really grow themselves here,” says 
Anne Marie. “We’re always thinking 
of how to automate processes, save 
energy and solve problems, while 
ensuring operational reliability at the 
same time.”

Anne Marie Ang
Process Engineer, Changi Water Reclamation Plant
PUB

MORE THAN JUST A JOB
Anne Marie’s next step is to embark on 
being a chartered engineer, which will 
allow her to do even more in PUB.

She is also transiting to a role in a 
new used water demonstration plant 
in Ulu Pandan, where she will be 
involved in construction and research 
and development.

Anne Marie sees much purpose in the 
intersection of water and engineering. 

“Big civilisations have perished due to 
an overuse of natural resources, water 
notwithstanding,” she says. “People do 
abuse the precious resource of water. 
In used water treatment, I hope to 
reverse the impact of that. More than 
ever, it’s important to protect the little 
that we have.”



56

Then: Always on a water-saving mission — a PUB staff uses a geophone to pick up sounds 
generated by water pipe leaks in the 1970s. 

Now (right): A digital PC-based water leak noise correlator system helps to pin point 
leak positions in water pipes and displays the results on a screen. Despite changing 
technologies, PUB staff remain passionate, working tirelessly, even through the night 
while we sleep.
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Financial
Highlights
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1 Group is a consolidated account of Public Utilities Board (“PUB”), its wholly owned subsidiary, PUB Consultants Private Limited (“PUBC”) and PUBC’s wholly owned subsidiary, 
Singapore International Water Week Pte. Ltd. (“SIPL”).

2 Contribution to Government Consolidated Fund (“GCF”) and Corporate Tax (“Tax”) were 17% from FY 2009 onwards.
3 Return on Total Assets = Return before Interest and after Contribution to GCF and Taxation / Average Total Assets
4 Gearing Ratio = Borrowings (include Finance Lease Payables)/Average Total Assets

  Group1

  FY 2014 FY 2013
OPERATING RESULTS S$ million S$ million
  
Operating Income 1,182.5 1,143.5
Net Non-Operating Income 49.8 47.7
Operating Expenses (1,193.6) (1,138.6)
Finance Expenses (95.9) (97.4)
Net Loss before Government Grants (57.2) (44.8)
Government Grants 277.0 296.4
Net Income after Government Grants and before Contribution to GCF and Taxation 219.8  251.6
Contribution to GCF and Taxation2 (37.4) (42.6)
Net income after Government Grants and after Contribution to GCF and Taxation 182.4 209.0
  

  FY 2014 FY 2013
FINANCIAL POSITION S$ million S$ million
  
Property, Plant and Equipment 6,778.7 6,855.7
Cash  780.3 1,088.9
Other Assets 323.3 203.3
Total Assets 7,882.3 8,147.9
  
Capital Reserve 4,972.8 4,790.8
Retained Earnings 1.4 1.1
Water Efficiency Fund 6.0 6.0
Borrowings 1,750.0 2,100.0
Other Liabilities 1,152.1 1,250.0
Total  Capital, Reserves and Liabilities 7,882.3 8,147.9
  
Average Total Assets (S$ billion) 8.0 7.9
Return on Total Assets3 % 3.3 3.7
Gearing Ratio4 % 28.5 33.5

FINANCIAL HIGHLIGHTS

Financial Review for Financial Year 2014
Ended 31 March 2015
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5 GCF and Taxation refers to Government Consolidated Fund and Corporate Tax
6 Return on Total Assets = Return before Interest and after Contribution to GCF and Taxation/ Average Total Assets

GROUP
The Group comprised Public Utilities Board (“PUB”), its wholly owned subsidiary, PUB Consultants Private Limited (“PUBC”), and 
PUBC’s wholly owned subsidiary, Singapore International Water Week Pte. Ltd. (“SIPL”). 

PERFORMANCE OVERVIEW
The Group recorded a net income after Government grants and Contribution to GCF and Taxation5 of S$182.4 million this year (prior 
year: S$209.0 million). This was 12.7% or S$26.6 million lower than previous year due to total increase in operating expenses which 
more than offset the total increase in operating and grant income. The Return on Total Assets (“ROTA”)6 for the year was 3.3% (prior 
year: 3.7%).

OPERATING INCOME AND GOVERNMENT GRANTS
Group’s operating income of S$1,182.5 million from its water, NEWater, and used water operations was a 3.4% or S$39.0 million 
increase over the prior year (S$1,143.5 million). The increase was due to higher volume of water sold and the take over of the 
industrial water operations from the Government. Government operating grants of S$277.0 million (prior year: S$296.4 million)  
was for the drainage, ABC Waters Programme and other Government funded activities. 

Distribution of Total Income

FY2013 S$million
 Operating Income 1,143.5

 Net Non-Operating Income 47.7

 Government Grants 296.4

GROUP
FY2014

GROUP
FY2013

FY2014 S$million
 Operating Income 1,182.5

 Net Non-Operating Income 49.8

 Government Grants 277.0

Financial Review for Financial Year 2014
Ended 31 March 2015
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OPERATING AND FINANCING EXPENSES (TOTAL EXPENSES)
The Group’s operating expense7 for the year was S$1,193.6 million (prior year: S$1,138.6 million), an increase of 4.8% (or S$55.0 million) over last year. 
This was due mainly to higher depreciation expense (due largely to completion of new capital projects during the year and completion of Board’s second 
desalination plant in September 2013); manpower costs (namely from salary increase to align to civil service salary revision); maintenance (due largely to 
non-routine maintenance and repairs, inspections, and replacement of parts and spares); and materials expense (largely due to Board’s second desalination 
plant which started operation in September 2013).

7 The Group’s operating expenses do not include depreciation expense for the drainage and used water reticulation networks belonging to the Government.

FY2014 FY2013

 Depreciation* 280.8 267.8

 Manpower 254.2 219.8

 Electricity 121.6 132.4

 Financing 95.9 97.4

 Billing and Support Services** 178.0 168.8

 Maintenance, Materials and Others 359.0 349.8

Total Expenses Compared with Prior Year (S$million) Distribution of the Total Expenses

FY2014 %
 Depreciation* 22

 Manpower 20

 Electricity 9

 Financing 7

 Billing and Support Services** 14

 Maintenance, Materials and Others 28

FY2013 %
 Depreciation* 22

 Manpower 18

 Electricity 11

 Financing 8

 Billing and Support Services** 13

 Maintenance, Materials and Others 28

* Depreciation expense includes plant rental and impairment loss of plant and equipment. 
** Support Services’ costs comprise manpower, depreciation, maintenance, administrative and other expenses of service departments. 
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NET LOSS BEFORE GOVERNMENT GRANTS
The Group’s operating results before Government grants was a net loss of S$57.2 million (prior year: net loss of S$44.8 million) while 
the operating results after Government grants was a net income of S$219.8 million (prior year: S$251.6 million). 

Following is a 5-year chart showing the operating results before and after Government grants:

Operating and non-operating income (excluding Government Grants)

Total Expenses (Operating and Financing Expenses)

Net (Loss) before Government grants and Contribution to GCF and Taxation

Net Income after Government grants and before Contribution to GCF and Taxation

Group’s Operating Results Before and After Government Grant (S$million)

FY2010

113.3 117.5
179.0

251.6
219.8

(57.2)(44.8)(36.5)

0

200

-200

400

600

800

1000

1200

1400

FY2011 FY2012 FY2013 FY2014

(81.5)(71.9)

Financial Review for Financial Year 2014
Ended 31 March 2015
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PUB Funded (S$million)

FY2014 FY2013

 Water 102.0 135.5

 NEWater 65.1 81.8

 Used water 51.0 64.2

 Industrial Water & Others 4.2 0.1

Total 222.3 281.6

FY2014

FY2013

0 100 200 300 400

Government Funded (S$million)

FY2014

FY2013

FY2014 FY2013

 Used water 140.3 142.6

 Drainage and ABC Waters   
 Programme 215.2 161.7

Total 355.5 304.3
0 100 200 300 400

CAPITAL EXPENDITURE
During the year, the capital expenditure of the Group was a total of S$577.8 million (prior year: S$585.9 million). This comprises PUB 
funded capital expenditure (38.5% or S$222.3 million) and Government funded expenditure (61.5% or S$355.5 million) as shown in 
the following charts: 

PUB funded capital expenditure of S$222.3 million were for water, NEWater, industrial water and used water projects (belonging to 
PUB) as the Group continued to replace, improve and expand water infrastructure to cater for future water needs of the nation.

Government funded capital expenditure of S$355.5 million were for drainage, used water reticulation network and the Active 
Beautiful Clean Waters Programme projects belonging to the Government.
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FINANCING OF CAPITAL INVESTMENTS
The Group’s capital investments comprising mainly land, pipelines, plant and equipment were funded largely by internal source of fund 
(represented by capital reserve) and borrowings.

FY2013 S$billion
 Capital Reserve 4.791

 Borrowings 2.100

 Finance Leases and
   Capital Contribution

0.738

GROUP
FY2014

GROUP
FY2013

FY2014 S$billion
 Capital Reserve 4.973

 Borrowings 1.750

 Finance Leases and
   Capital Contribution

0.710

As at 31 March 2015, a total of S$4.97 billion of the Group’s retained earnings (accumulated from the Group’s net income from past 
financial years) had been transferred to Capital Reserve to fund capital investments. The Group is building-up its Capital Reserve (by 
transferring the net income of each financial year) to finance the existing capital investments as well as to meet future capital outlay 
requirement.
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FINANCIAL POSITION
As at 31 March 2015, the Group’s total assets stood at S$7,882.3 million (prior year: S$8,147.9 million). The decrease of S$265.6 million is largely due to decrease 
in cash, arising from the redemption of S$350 million bonds upon its maturity in October 2014. 

86% or S$6,778.7 million (prior year: 84% or S$6,855.7 million) of the Group’s total assets are accounted for by property, plant and equipment which comprised 
lands, pipelines, plant and equipment and buildings to house the plant and equipment: 

Group’s Assets, Liabilities and Reserves (S$million)

FY2014 S$million %

Assets
 Property, Plant and Equipment 6,778.7 86

 Cash 780.3 10

 Other Assets 323.3 4

Liabilities &
Reserves

 Capital Reserve8 4,972.8 63

 Finance Leases and Capital Contribution9 710.4 9

 Borrowings 1,750.0 22

 Other Liabilities and Reserves 449.1 6

FY2013 S$million %

Assets
 Property, Plant and Equipment 6,855.7 84

 Cash 1,088.9 13

 Other Assets 203.3 3

Liabilities &
Reserves

 Capital Reserve8 4,790.8 59

 Finance Leases and Capital Contribution9 737.5 9

 Borrowings 2,100.0 26

 Other Liabilities and Reserves 519.6 6

FY2014 FY2013

Liabilities
 and Reserves

Liabilities
 and Reserves

Assets Assets

8,000 8,000

9,000 9,000

7,000 7,000

6,000 6,000

5,000 5,000

4,000 4,000

3,000 3,000

2,000 2,000

1,000 1,000

0 0

Financed 
by capital 
reserve, 
finance 
leases and 
borrowings

Financed 
by capital 
reserve, 
finance 
leases and 
borrowings

8 Capital Reserve represents the accumulated yearly transfer of retained earnings to finance capital investments in plant and equipment.
9 Capital Contribution represents contributions from external parties towards the capital outlay for plant and equipment.
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OUTLOOK
Capital expenditure is expected to remain high in the next 12 months due to investments required to expand the infrastructure for water, 
used water and storm water management. Besides expanding our water infrastructure to meet increasing demands by population and 
economic growth, we are also renewing and upgrading existing water facilities to continue to meet reliability, service and resiliency goals.  
PUB continues to fund its capital expenditure largely by internal source of fund (represented by the Capital Reserve) and borrowings. 

At the operating level, PUB manages the continuing cost pressures through process redesign and improvements, value-for-money 
procurement process, and also investments in research & development projects with both academia and private sector.  PUB has 
embarked on enhancing the engineering competency of its staff through in-sourcing of certain capital projects. Together with this, 
we had also launched “PUB’s Engineering Scheme” to provide the technical support staff more development opportunities through an 
integrated career progression path.  In implementing these, PUB will manage the expected increase in manpower cost in the short term 
but this is necessary to ensure core engineering competency continues in PUB.
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Consumption Block Tariff Water Conservation Tax

TARIFF CATEGORY
m3 per month S$/m3  

[before GST]
% of Tariff 

[before GST]

Water 

 Domestic 0 to 40 1.17 30
 Domestic Above 40 1.40 45
 Non-domestic All units 1.17 30
 Shipping All units 1.92 30

Consumption Block Waterborne Fee Waterborne Fee Sanitary Appliance Fee Sanitary Appliance Fee

TARIFF CATEGORY
m3 per month S$/m3 

[before GST]
S$/m3  

[after GST]
S$ 

[before GST]
S$ 

[after GST]

Used Water Services
 Domestic All units 0.2803 0.30 2.8037 

per chargeable  
fitting  per month

3.00 
per chargeable  

fitting per month
 Non-domestic All units 0.5607 0.60
 Shipping All units 0.5607 0.60

Water Tariffs
Year ended 31 March 2015

WATER TARIFF
The water tariff covers the costs incurred in the various stages of the water production process. This includes collection of rainwater, treatment of raw water 
and distribution of treated water to customers through an extensive network of water pipes throughout Singapore. The water tariff is charged based on the 
amount of water consumed.

WATER CONSERVATION TAX
To encourage water conservation and price water based on its scarcity value, the Water Conservation Tax was introduced in 1991. The Water Conservation Tax 
is imposed as a percentage of the total water consumption to reinforce the message that water is precious from the very first drop.

WATERBORNE FEE AND SANITARY APPLIANCE FEE
The Waterborne Fee (WBF) and the Sanitary Appliance Fee (SAF) are levied to offset the cost of treating used water and for operating and maintaining the used 
water network. The WBF is charged based on the volume of water supplied to premises, regardless of the location and how the water is used or discharged. The 
SAF is charged based on the number of sanitary fittings in each premises. Both WBF and SAF are imposed as a tax contribution to Singapore’s national used 
water system.

GST
Goods and Services Tax (currently at 7%).
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Ten - Year Summary Of Operating Results And Financial Position

    FY20145 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY 2007 FY20068 20059

    12 months 12 months 12 months 12 months 12 months 12 months 12 months 12 months 15 months 12 months
GROUP  S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000
             
OPERATING RESULTS   
Operating Income    1,182,495   1,143,538   1,090,013   1,037,549   1,010,737  963,530  932,944  901,890  1,082,006   703,517 
Operating Expenses    (1,193,636)  (1,138,645)  (1,064,474)  (1,037,056)  (998,773) (849,155) (799,196) (769,264) (813,956)  (565,931)
Net Operating (Loss)/Income    (11,141)  4,893   25,539   493   11,964  114,375  133,748  132,626  268,050   137,586 
Net Non-Operating Income    49,842   47,686   30,252   26,000   19,768  21,152  22,380  167,139  62,376   39,570 
Finance Expenses    (95,926)  (97,407)  (92,261)  (108,030)  (103,608) (88,007) (85,391) (74,625) (55,637)  (3,538)
Net (Loss)/Income before Government Grants   (57,225)  (44,828)  (36,470)  (81,537)  (71,876)  47,520   70,737   225,140   274,789   173,618 
Government Grants    276,992   296,378   215,514   199,035   185,218  184,506  180,369  90,243  99,774   119,882 
Net Income before GCF and Tax*    219,767   251,550   179,044   117,498   113,342  232,026  251,106  315,383  374,563   293,500 
Contribution to GCF and Tax*    (37,378)  (42,530)  (30,425)  (20,230)  (19,269) (39,334) (45,012) (56,215) (74,841) (58,916)
Net Income after Government Grants and 
 after Contribution to GCF and Tax*    182,389   209,020   148,619   97,268   94,073  192,692  206,094  259,168  299,722   234,584 
* Government Consolidated Fund and Corporate Tax             
 
FINANCIAL POSITION   
Property, Plant and Equipment    6,778,733   6,855,671   6,652,223   6,649,186   6,561,603  6,407,977  4,254,573  3,877,692  3,868,956  3,780,999 
Investment in Bonds    98,745   -   -   -   -   -   -   -   -   - 
Financial Assets at Fair Value through Profit or Loss  -   -   -   -   -   50,452  63,793  65,792  74,578  77,510 
Other Current Assets1   995,809   1,291,984   1,071,092   917,260   1,225,832  734,243  2,310,869 7 2,573,070 7 1,650,342 7  652,673 
Other Non-Current Assets    9,012   195   196   265   376  524  669  880  1,046  3,252 
Total Assets    7,882,299   8,147,850   7,723,511   7,566,711   7,787,811  7,193,196  6,629,904  6,517,434  5,594,922  4,514,434 
             
Borrowings2  1,750,000 6  2,100,000   2,100,000   2,100,000  2,500,000  2,100,000  1,850,000  1,850,000  1,200,000   400,000 
Deferred Income2   246,641   248,161   243,001   253,190   158,032  160,431  155,346  161,878  167,324   171,304 
Finance Lease Payable2   535,317   556,558   399,223   415,284   430,472  323,209  277,312  285,765  293,692   228,847 
Provision for Asset Restoration Obligations  14,577  27,047  26,517  26,157   -   -   -   -   -   - 
Other Current Liabilities1   355,537   418,246   365,952   331,881  356,376  360,698  291,080  369,719  343,002   423,101 
Total Liabilities    2,902,072   3,350,012   3,134,693   3,126,512   3,444,880   2,944,338   2,573,738   2,667,362   2,004,018   1,223,252 
             
Share Capital   1   1   1   1   1  1  1   -   -   - 
Capital Reserve3   4,972,795   4,790,787   4,582,817   4,057,458   4,057,458  4,057,458  3,475,605  3,100,949  2,867,633  2,344,793 
Other Funds    6,000   6,000   6,000   6,000   6,000  6,000  6,000  6,000  15,299  15,299 
Retained Earnings    1,431   1,050   -   376,740   279,472  185,399  574,560  743,123  571,072  794,190 
Asset Revaluation Reserve    -   -   -   -   -   -   -   -  136,900  136,900 
Total Equities    4,980,227   4,797,838   4,588,818   4,440,199   4,342,931  4,248,858  4,056,166  3,850,072  3,590,904  3,291,182 
Total Liabilities and Equities    7,882,299   8,147,850   7,723,511   7,566,711   7,787,811  7,193,196  6,629,904  6,517,434  5,594,922  4,514,434 
Net (Liabilities)/Assets of Trust Funds4   (38,115)  634   3,220   3,792   717  3,738   -   -   -   -
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    FY20145 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY 2007 FY20068 20059

    12 months 12 months 12 months 12 months 12 months 12 months 12 months 12 months 15 months 12 months
GROUP  S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000 S$’000
             
OPERATING RESULTS   
Operating Income    1,182,495   1,143,538   1,090,013   1,037,549   1,010,737  963,530  932,944  901,890  1,082,006   703,517 
Operating Expenses    (1,193,636)  (1,138,645)  (1,064,474)  (1,037,056)  (998,773) (849,155) (799,196) (769,264) (813,956)  (565,931)
Net Operating (Loss)/Income    (11,141)  4,893   25,539   493   11,964  114,375  133,748  132,626  268,050   137,586 
Net Non-Operating Income    49,842   47,686   30,252   26,000   19,768  21,152  22,380  167,139  62,376   39,570 
Finance Expenses    (95,926)  (97,407)  (92,261)  (108,030)  (103,608) (88,007) (85,391) (74,625) (55,637)  (3,538)
Net (Loss)/Income before Government Grants   (57,225)  (44,828)  (36,470)  (81,537)  (71,876)  47,520   70,737   225,140   274,789   173,618 
Government Grants    276,992   296,378   215,514   199,035   185,218  184,506  180,369  90,243  99,774   119,882 
Net Income before GCF and Tax*    219,767   251,550   179,044   117,498   113,342  232,026  251,106  315,383  374,563   293,500 
Contribution to GCF and Tax*    (37,378)  (42,530)  (30,425)  (20,230)  (19,269) (39,334) (45,012) (56,215) (74,841) (58,916)
Net Income after Government Grants and 
 after Contribution to GCF and Tax*    182,389   209,020   148,619   97,268   94,073  192,692  206,094  259,168  299,722   234,584 
* Government Consolidated Fund and Corporate Tax             
 
FINANCIAL POSITION   
Property, Plant and Equipment    6,778,733   6,855,671   6,652,223   6,649,186   6,561,603  6,407,977  4,254,573  3,877,692  3,868,956  3,780,999 
Investment in Bonds    98,745   -   -   -   -   -   -   -   -   - 
Financial Assets at Fair Value through Profit or Loss  -   -   -   -   -   50,452  63,793  65,792  74,578  77,510 
Other Current Assets1   995,809   1,291,984   1,071,092   917,260   1,225,832  734,243  2,310,869 7 2,573,070 7 1,650,342 7  652,673 
Other Non-Current Assets    9,012   195   196   265   376  524  669  880  1,046  3,252 
Total Assets    7,882,299   8,147,850   7,723,511   7,566,711   7,787,811  7,193,196  6,629,904  6,517,434  5,594,922  4,514,434 
             
Borrowings2  1,750,000 6  2,100,000   2,100,000   2,100,000  2,500,000  2,100,000  1,850,000  1,850,000  1,200,000   400,000 
Deferred Income2   246,641   248,161   243,001   253,190   158,032  160,431  155,346  161,878  167,324   171,304 
Finance Lease Payable2   535,317   556,558   399,223   415,284   430,472  323,209  277,312  285,765  293,692   228,847 
Provision for Asset Restoration Obligations  14,577  27,047  26,517  26,157   -   -   -   -   -   - 
Other Current Liabilities1   355,537   418,246   365,952   331,881  356,376  360,698  291,080  369,719  343,002   423,101 
Total Liabilities    2,902,072   3,350,012   3,134,693   3,126,512   3,444,880   2,944,338   2,573,738   2,667,362   2,004,018   1,223,252 
             
Share Capital   1   1   1   1   1  1  1   -   -   - 
Capital Reserve3   4,972,795   4,790,787   4,582,817   4,057,458   4,057,458  4,057,458  3,475,605  3,100,949  2,867,633  2,344,793 
Other Funds    6,000   6,000   6,000   6,000   6,000  6,000  6,000  6,000  15,299  15,299 
Retained Earnings    1,431   1,050   -   376,740   279,472  185,399  574,560  743,123  571,072  794,190 
Asset Revaluation Reserve    -   -   -   -   -   -   -   -  136,900  136,900 
Total Equities    4,980,227   4,797,838   4,588,818   4,440,199   4,342,931  4,248,858  4,056,166  3,850,072  3,590,904  3,291,182 
Total Liabilities and Equities    7,882,299   8,147,850   7,723,511   7,566,711   7,787,811  7,193,196  6,629,904  6,517,434  5,594,922  4,514,434 
Net (Liabilities)/Assets of Trust Funds4   (38,115)  634   3,220   3,792   717  3,738   -   -   -   -

Notes:
1 From FY2007, unpresented cheques were reclassified to net off against cash and cash equivalents 

(previously classified under liability). Prior years’ numbers are adjusted to reflect this change for 
comparison purpose.

  From FY2008, the gross debit and credit balances of the disbursement recoverable (DR) jobs were 
classified as other assets and other liabilities respectively. These were netted off and classified as 
other liabilities in prior years.

2 Included in Borrowings, Deferred Income and Finance Lease Payables are the current and  
non-current portions of the liabilities.

3 Capital Reserve represents largely the accumulated yearly transfer of retained earnings to finance 
investment in Property, Plant and Equipment. From FY2012, the capital reserve had been extended 
to finance future capital outlay.

4  From FY2009, assets and liabilities belonging to trust funds are excluded and presented separately 
from the Group’s assets and liabilities.

5 With effect from FY2014, PUB took over the industrial water operations from the Government.

6  Included S$100 million borrowings which will be redeemed upon maturity in FY2015.

7 Current assets included PUB’s prepayment for purchase of Changi Water Reclamation Plant in 
FY2009.

8 FY2006 was a transition period to effect the change of financial year to begin on 1 April (previously 
1 January).

9 On 1 July 2005, PUB took over the used water business and purchased its operating assets (S$1.2 
billion) from the Government.

  From the same day, used water revenue accrued to PUB to fund the used water operation. 
The Government continued to fund the development expenditure for used water reticulation 
network. 

PUB ANNUAL REPORT 2014/2015
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Ten - Year Summary Of Statistical Data

    FY 2014 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY 2007 FY20066 2005
     12 months   12 months   12 months   12 months   12 months   12 months   12 months   12 months  15 months  12 months 
EMPLOYEES            
Number of employees as at end of period/year            
- PUB   3,382   3,229   3,196   3,129   3,125   3,095   3,099   3,138   3,023   3,013 
-  PUBC   -     -     -     -     5   29   41   45   40   38 
 Group    3,382   3,229   3,196   3,129   3,130   3,124   3,140   3,183   3,063   3,051 
             
CUSTOMERS             
Number of accounts as at end of period/year (‘000)    1,424   1,363   1,333   1,312   1,294   1,267   1,241   1,229   1,212   1,192 
             
PERFORMANCE INDICATORS             
As at end of period/year            
-  Number of accounts served per PUB employee   421 422 417 419 414 409 400 392  401   396 
-  Net Operating Income (after grant) per employee (S$’000)  79 93 75 64 63 96 100 70 96 7  84 
             
For period January - December            
-  Flood Prone Areas (hectare)1   34 36 40 48 56 66 79 98 124  134 
-   Number of Disruptions per Month per 1,000 km of Sewers  11 12 13 14 15 17 19 20  21   24 
-  Domestic Water Consumption per Capita2 per Day  150 151 152 153 154 155 156 157  158   160 
-  % of Unaccounted for Potable Water  5.2 5.2 4.7 5.0 5.2 4.6 4.4  4.4   4.5   4.7 
-  % of tests meeting WHO Guidelines for  Drinking Water Quality 2011  
 and EPH (Quality of Piped Drinking Water) Regulations 20083 100 100 100 100 100 100 100 -  -   - 
             
    FY 2014 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY2007 FY20066 2005
CAPITAL EXPENDITURE    S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million 
             
FUNDED BY AND BELONGING TO PUB            
Water    102.0   135.5   117.7   82.2   123.1   132.5   144.5   177.8   106.7   36.4 
NEWater    65.1   81.8   120.3   142.0   246.2   314.1   261.4   82.7   46.7   45.7 
Used Water   51.0   64.2   20.2   28.1   21.0  72.9 5  99.1   23.2   20.0  31.2 8

Industrial Water & Others4   4.2   0.1   7.2   14.1   21.1   4.9   5.0   0.9   5.4   0.2 
PUB    222.3   281.6   265.4   266.4   411.4   524.4   510.0   284.6   178.8   113.5 
PUBC    -     -     -     -     -     -     -     1.4   1.8   1.5 
Group    222.3   281.6   265.4   266.4   411.4   524.4   510.0   286.0   180.6   115.0 
             
FUNDED BY AND BELONGING TO GOVERNMENT
Used Water   140.3   142.6   161.5   169.5   241.0   132.5   129.2   256.0   632.0   700.6 
Drainage   215.2   161.7   187.3   193.4   209.8   202.4   170.5   114.2   141.5   76.9 
     355.5   304.3   348.8   362.9   450.8   334.9   299.7   370.2   773.5   777.5 
Total    577.8   585.9   614.2   629.3   862.2   859.3   809.7   656.2   954.1   892.5
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Notes:      
1 From FY2013, flood prone area (hectare) is for period based on calendar year (previously, based on
  financial year).

2 FY2014 consumption per capita was based on total population of Singapore as at end June 2014  
of 5,469,724.

3 Water quality indicator was tracked from 2008 onwards.

4 With effect from FY2014, PUB took over the industrial water operations from the Government.

5 FY2009 capital expenditure exclude purchase of a water reclamation plant during the financial year.

6 FY2006 was a transition period to effect the change of financial year to begin on 1 April (previously 
1 January). 

7 Net Operating Income (after grant) per employee was annualised.

8 2005 capital expenditure exclude purchase of 3 water reclamation plants during the  
financial year. 

    FY 2014 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY 2007 FY20066 2005
     12 months   12 months   12 months   12 months   12 months   12 months   12 months   12 months  15 months  12 months 
EMPLOYEES            
Number of employees as at end of period/year            
- PUB   3,382   3,229   3,196   3,129   3,125   3,095   3,099   3,138   3,023   3,013 
-  PUBC   -     -     -     -     5   29   41   45   40   38 
 Group    3,382   3,229   3,196   3,129   3,130   3,124   3,140   3,183   3,063   3,051 
             
CUSTOMERS             
Number of accounts as at end of period/year (‘000)    1,424   1,363   1,333   1,312   1,294   1,267   1,241   1,229   1,212   1,192 
             
PERFORMANCE INDICATORS             
As at end of period/year            
-  Number of accounts served per PUB employee   421 422 417 419 414 409 400 392  401   396 
-  Net Operating Income (after grant) per employee (S$’000)  79 93 75 64 63 96 100 70 96 7  84 
             
For period January - December            
-  Flood Prone Areas (hectare)1   34 36 40 48 56 66 79 98 124  134 
-   Number of Disruptions per Month per 1,000 km of Sewers  11 12 13 14 15 17 19 20  21   24 
-  Domestic Water Consumption per Capita2 per Day  150 151 152 153 154 155 156 157  158   160 
-  % of Unaccounted for Potable Water  5.2 5.2 4.7 5.0 5.2 4.6 4.4  4.4   4.5   4.7 
-  % of tests meeting WHO Guidelines for  Drinking Water Quality 2011  
 and EPH (Quality of Piped Drinking Water) Regulations 20083 100 100 100 100 100 100 100 -  -   - 
             
    FY 2014 FY 2013 FY 2012 FY 2011 FY 2010 FY 2009 FY 2008 FY2007 FY20066 2005
CAPITAL EXPENDITURE    S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million   S$ million 
             
FUNDED BY AND BELONGING TO PUB            
Water    102.0   135.5   117.7   82.2   123.1   132.5   144.5   177.8   106.7   36.4 
NEWater    65.1   81.8   120.3   142.0   246.2   314.1   261.4   82.7   46.7   45.7 
Used Water   51.0   64.2   20.2   28.1   21.0  72.9 5  99.1   23.2   20.0  31.2 8

Industrial Water & Others4   4.2   0.1   7.2   14.1   21.1   4.9   5.0   0.9   5.4   0.2 
PUB    222.3   281.6   265.4   266.4   411.4   524.4   510.0   284.6   178.8   113.5 
PUBC    -     -     -     -     -     -     -     1.4   1.8   1.5 
Group    222.3   281.6   265.4   266.4   411.4   524.4   510.0   286.0   180.6   115.0 
             
FUNDED BY AND BELONGING TO GOVERNMENT
Used Water   140.3   142.6   161.5   169.5   241.0   132.5   129.2   256.0   632.0   700.6 
Drainage   215.2   161.7   187.3   193.4   209.8   202.4   170.5   114.2   141.5   76.9 
     355.5   304.3   348.8   362.9   450.8   334.9   299.7   370.2   773.5   777.5 
Total    577.8   585.9   614.2   629.3   862.2   859.3   809.7   656.2   954.1   892.5



This page has been intentionally left blank.



Printed on FSC-Certified, environmentally-friendly paper.



40 Scotts Road, #22-01, Environment Building, Singapore 228231
Tel: (65) 6235 8888  Fax: (65) 6731 3020

www.pub.gov.sg


