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MESSAGE FROM THE DIRECTOR
Dear Alumni,
It’s been a productive and busy 2017 as we
continue to bring you programmes that
showcase the opportunities and address the
challenges in this vibrant water industry. We
hope you had a restful year-end holidays as
many more exciting events and programmes
await us in 2018.
In this issue of SgWA Alumni News, we bring
you highlights (page 4) from the Singapore
International Water Week Spotlight 2017,
which is a smaller and exclusive meeting that
we organise in the off-year when the full-sized
SIWW takes a hiatus. SIWW will return in
2018 and will be held in conjunction with the
World Cities Summit and CleanEnviro Summit
Singapore, from 8-12 July 2018 at the Sands
Expo and Convention Centre, Marina Bay
Sands in Singapore. We look forward to
seeing you at SIWW 2018.
In Spotlight (page 10), we are pleased to
feature Holly Johnson Churman, an IDA
Fellow and Lead Engineer from GHD, who
connected with PUB through the 2016-2017
IDA Fellowship Award Programme and Laerke
Kit Sangill, a Landscape Architect from VCS
Denmark who participated in the Sustainable
Urban Stormwater Management course in
July.

for the latest 2018 Course Calendar by the
Singapore Water Academy (page 26) to plan
ahead for your personal and organisational
training needs.
The Singapore Water Academy aims to be a
leading institute for learning, offering
specialised programmes for water engineers
and professionals in Singapore and
internationally. With a focus on practitionerbased learning, we are pleased to offer
courses related to Business Leadership and
Governance and Engineering and Operations.
The Academy also provides Customised
Programmes for specific training needs. This
newsletter is a platform for us to celebrate
your milestones and achievements, to allow us
to get to know you better and to curate
programmes that match your needs.
Don’t forget to update us with your contact
details on the last page. If you have any ideas
or suggestions, please write in to us at
(pub_sgwa@pub.gov.sg).
Warm regards
Chew Chee Keong
Director, Singapore Water Academy

We also bring you the highlights from the
Temasek Foundation International Water
Leadership Programme (page 18), and the
Singapore-UNICEF Joint Training Programme
(page 19).
In the past year, much work has gone into
refining our flagship series, the Singapore
Water Management Series. We successfully
concluded the second course under this
flagship programme on Sustainable Urban
Stormwater Management, which was held
from 17-21 July 2017. The premier course saw
25 participants from 13 countries coming
together to share knowledge and expertise in
drainage planning and design (Page 15). In
2018, we will see an even more exciting lineup for the Singapore Water Management
Series. We are happy to continue the traction
with the next two courses, Water Supply
Network Management (23-27 April 2018) and
Water Reuse (2-6 July 2018). Finally, look out
!3

FEATURE

SIWW SPOTLIGHT 2017
A GLOBAL GATHERING OF WATER LEADERS
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FEATURE

KEY HIGHLIGHTS OF DISCUSSIONS
FORGING ALLIANCES AMONGST WATER UTILITY LEADERS

[From L-R] HE Eng. Ali Al-Hazmi, Governor, Saline Water Conversion Corporation, Saudi Arabia; Mr Ma Weizhong, Director of Water Resources,
Shanghai Water Authority, China; Mr Adam Lovell, Executive Director, Water Services Association of Australia; Dr ir. Gerhard van den Top, Chairman,
Amsterdam Regional Water Authority, the Netherlands; Mr Peter Joo Hee Ng, Chief Executive, PUB, Singapore’s National Water Agency

PUB hosted the Singapore International Water
Week (SIWW) Spotlight 2017 on “Forging Alliances
Amongst Water Utility Leaders” for water utility
leaders and global water professionals from 17-19
July 2017 at Shangri-La’s Rasa Sentosa,
Singapore. The three-day programme saw more
than 220 of the world’s leaders from 33 countries
and regions gathered at the event to discuss and
address key utility challenges, and plans to shape
the future of water.
Led by a line-up of 25 distinguished speakers and
panelists, delegates at Spotlight took a deep dive
into four of the most pressing issues on the utility
front.
I. CIRCULAR WATER MANAGING ALL WATER AS ONE
Actions in one area of the water cycle will impact
another. And with water at the centre of many
pressing challenges today, especially urbanisation
and food security, how we manage water affects
practically everything else in life. Water utility
leaders thus need to practise circular water
management, which refers to developing a holistic

approach to ensuring water sustainability, instead
of dealing separately with its various aspects. This
involves managing the entire water cycle, from the
moment rain falls on the surface to water
catchment; to water treatment and distribution; and
finally to wastewater collection and treatment. In
addition, circular water management should be
bolstered by good governance, effective stakeholder engagement (including community and
private-public partnerships), as well as skilled
manpower.
II. CUTTING LOSSES IMPROVING NETWORK PERFORMANCE
In the face of growing water scarcity and ageing
infrastructure, there is a constant need to improve
the operations and management of the water
distribution system, especially in reducing nonrevenue water (NRW). This ensures that service
standards are maintained and that the water supply
system is run cost-effectively. NRW management
necessitates a combination of technological
innovation, internal organisational reform,
sustainable financing for asset renewal, and
community engagement.
!5

FEATURE

Dr Konstantinos Vafeiadis, Executive
Member of Board, Athens Water
Supply and Sewerage Company,
Greece

HE Ek Sonn Chan, Secretary of
State, Ministry of Industry and
Handicraft, Cambodia

Dr Joan B. Rose, Homer Nowlin Chair in Water Research, Michigan State
University, the USA
Mr Nobuyuki Kawagoe, Director,
Water Supply Section, East Area
Second Branch Office, Bureau of
Waterworks, Tokyo Metropolitan
Government, Japan

[From L-R] Mr Charles Kiely,
Assistant General Manager of
Customer Care and Operations, DC
Water, the USA; Mr Steve Leung,
Senior Vice President and President,
Emerging Markets, Xylem Inc.

III. ENTIRELY WHOLESOME GUARANTEEING QUALITY IN EVERY DROP
Drinking water quality is of utmost importance for a
utility, as this directly affects public health. People
should be able to trust the water that utilities
provide. In this light, a multi-pronged approach is
key to achieving high water quality standards. This
involves developing comprehensive monitoring
programmes, supported by independent regulation,
accountability systems, enforcement mechanisms,
and effective public communication.

IV. NEVER LOST RECYCLING AND REUSING WASTEWATER

With growing water scarcity, it is increasingly
wasteful to use water only once. This is particularly
so for desalinated water, which is relatively
expensive to produce, compared to conventional
means. Hence, more water utilities should look into
boosting their water supplies through the “multiplier
effect of recycling”, a more cost-effective process
where each drop of water can be reused endlessly.
They should also note that successful reuse
schemes demand long-term commitment, with
three main ingredients: adequate resources,
regulation, and community support. For greater
water sustainability, these must be accompanied by
effective water demand management.

[From L-R] Dr Lim Mong Hoo, Chief Specialist (Water Quality), PUB, Singapore’s
National Water Agency; Mr Geoff Aitkenhead, Chairman, Scottish Water
International, Scotland

[From L-R] Mr Harry Seah, Chief Engineering and Technology Officer, PUB,
Singapore’s National Water Agency; Mr Pierre van Rensburg, Strategic
Executive, Department of Infrastructure, Water and Technical Services, City of
Windhoek, Namibia; Mr Peter Nicol, Senior Vice President and Global Director Water, CH2M; Mr Michael P. Wehner, Assistant General Manager, Orange
County Water District, the USA; Mr Bruce Gordon, Coordinator of Water,
Sanitation, Hygiene and Health, World Health Organization

Mr Jonathan Clement, Chief Executive Officer, PWNT
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SUMMARY OF SESSIONS
The key highlights of each session were captured through graphic recording at this year’s Spotlight event
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CO-LOCATED EVENTS
PUB’S SIGNING OF MEMORANDUM OF
UNDERSTANDING (MOU) WITH SAUDI
ARABIA’S SALINE WATER CONVERSION
CORPORATION (SWCC) AND WESTERN
AUSTRALIA’S WATER CORPORATION
The MOUs aim to deepen collaborations for
knowledge sharing and capability building in water

[From L-R] HE Eng. Ali Al-Hazmi, Governor, Saline Water Conversion Corporation,
Saudi Arabia; Mr Peter Joo Hee Ng, Chief Executive, PUB, Singapore’s National
Water Agency

supply, R&D and innovation. Under the PUBSWCC MOU, this would include areas such as
desalination technology, energy reduction, and leak
detection. The PUB-Water Corporation MOU would
also cover aspects such as climate change
adaptation, wastewater management, and smart
water technologies.

[From L-R] Ms Sue Murphy, Chief Executive Officer, Water Corporation of Western
Australia; Mr Peter Joo Hee Ng, Chief Executive, PUB, Singapore’s National Water
Agency

LAUNCH OF KURITA R&D ASIA
Backed by PUB and the Singapore Economic
Development Board (EDB), this will be Kurita’s first
R&D centre in Asia outside Japan when it opens in
January 2018 at CleanTech Park in Singapore. The
centre will focus on water reuse and recycling
technologies, primarily to supply water to
Singapore’s manufacturing sector. Furthermore, the
centre will explore collaboration with the Nanyang
Environment and Water Research Institute in the
areas of membrane technology, water treatment
chemicals and water recycling.

[From L-R] Mr Hideyuki Komori, Manager, R&D Division, Kurita
Water Industries Ltd; Mr Goh Chee Kiong, then-Executive Director, EDB; Mr
Tatsushi Kuramae, Managing Director, Kurita R&D Asia Pte Ltd and Executive
Officer, Core Technology Research Group, R&D Division, Kurita Water Industries
Ltd; Mr Lim Kok Kiang, Assistant Managing Director, EDB; Mr Koichi Iioka, Senior
Managing Director and Representative Director, General Manager of Global
Business Division, Kurita Water Industries Ltd; Mr Peter Joo Hee Ng, Chief
Executive, PUB, Singapore’s National Water Agency; Mr Harry Seah, Chief
Engineering and Technology Officer, PUB, Singapore’s National Water Agency; Mr
Hiroyuki Takenaka, Managing Director, Kurita (Singapore) Pte Ltd

LAUNCH OF WORLD HEALTH
ORGANIZATION’S (WHO’S) “POTABLE REUSE:
GUIDANCE FOR PRODUCING SAFE DRINKINGWATER”
Coordinated and managed by the WHO and PUB,
with contributions from 14 countries, this document
provides guidance to drinking-water suppliers and
regulators on how to apply appropriate management systems to produce safe drinking-water from
municipal wastewater. It addresses issues unique
to potable reuse schemes including wastewater
quality, types of treatment processes, additional
monitoring requirements and public acceptance.

[From L-R] Mr Bruce Gordon, Coordinator of Water, Sanitation, Hygiene and
Health, World Health Organization; Mr Peter Joo Hee Ng, Chief Executive, PUB,
Singapore’s National Water Agency
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SPOTLIGHT

PURSUING A PASSION IN
DESALINATION AND WATER REUSE
Holly Churman, Lead Engineer, GHD was awarded the IDA Fellowship Award and an
exclusive opportunity to work with PUB, Singapore’s National Water Agency
week period during July and August 2017, and
comprised meetings with academia, and site visits
ranging from Singapore’s NEWater (high-grade
reclaimed water) and desalination plants, and
petrochemical and semiconductor facilities.
Singapore faces important challenges relating to its
future water demand. By 2060, total water demand
will double from today’s 430 MIGD. Non-domestic
water demand will increase from 55% to 70%.
According to its long-term water plans, PUB will
expand Singapore’s capacity of desalinated water
and NEWater, to address these challenges.
Desalinated water and NEWater will progressively
support 30% and 55% of total water demand over
the next 40 years, respectively. Industrial water
reuse activities will complement this strategy,
particularly for refining and petrochemical sectors
on Jurong Island, where there are opportunities to
reduce water usage.

Holly Johnson Churman, a lead water and
wastewater engineer at GHD, was the recipient of
the 2016–2017 International Desalination
Association (IDA) Fellowship Award. The
Fellowship provided Churman with a monetary
award of USD$10,000 and an exclusive opportunity
to work with PUB, Singapore’s National Water
Agency. Inaugurated in 2008, the IDA Fellowship is
one of the industry’s most prestigious awards. It
promotes greater interaction and sharing of
knowledge, technologies and processes in the
desalination and water reuse industry, thus
benefitting not only the Fellow and host agency, but
also the industry at large.
The Fellowship explored the application of
desalination technology to solve complex water
issues across industry sectors, an area of interest
to both PUB and Churman. Churman worked
alongside PUB staff, and gained insights into the
organisation’s operations, strategies and policies.
The specialized training took place over a four-

As desalination and water reuse are key to
Singapore’s water sustainability, PUB is on the
constant lookout for innovative technology to
produce water in a cheaper and more effective
manner. PUB is researching, developing and
implementing strategies (eg. predictive modelling
systems, alternative equipment, and new monitoring approaches) to optimize the cost and quality
of its water operations. For example, a submerged
ceramic membrane filtration system has enabled a
refinery to recover wastewater for use in facility
processes and cooling towers, reducing sourcing
and disposal costs. The robust membranes,
coupled with continuous air scouring, has reduced
clean-in-place frequencies and intensities, and
associated long-term operating costs.
PUB’s approach offers valuable lessons for regions
where desalination and water reuse can be
leveraged to support local municipal and industrial
water demands. For example, in the United States,
Texas will experience an increase in water demand,
as well as a change in demand mix in coming
decades. According to the Texas Water Development Board, total water demand is projected to
increase by about 13% to nearly 21,000,000 acrefeet (approximately 15,500 MIGD) through 2060.
Municipal water demand will increase from 28% to
!1 0

SPOTLIGHT
37% of total demand, while industrial water
demand will decrease from 72% to 63%. The vast
volumes of water to be treated, despite the demand
mix, combined with the availability of coastal
seawater, inland brackish groundwater, and
recycling applications, offer opportunities to expand
the state’s water source portfolio to enable growth
across sectors. Given the complexity of water
treatment needs within these sectors, such as
produced water handling in the oil and gas industry,
and ultrapure water generation for the state’s
expanding microelectronics sector, technology will
also play a key role to support expansion.

Churman looks forward to applying lessons learned
from the IDA Fellowship Award programme to
assist clients in solving complex problems in Texas,
where she presently resides, and beyond. “PUB’s
progressive and rigorous approach to water
management has enabled Singapore to overcome
truly daunting challenges and prepare for the
future,” Holly says. “I am grateful to PUB and the
IDA for the opportunity to work alongside talented
individuals who have taught me important lessons
about desalination and water reuse. I look forward
to continuing my work in this field in the future.”

Churman’s visit to a petrochemical complex (top) and a submerged ceramic membrane system treating refinery wastewater on Jurong Island (bottom).
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SPOTLIGHT

TRANSFORMING THE DANISH
LANDSCAPE ONE TOWN AT A TIME
Laerke Kit Sangill, Landscape Architect, VCS Denmark attended the Sustainable
Urban Stormwater Management course and was attached to PUB, Singapore’s
National Water Agency for exchanges on PUB’s ABC Waters Programme
PUB: If there was one thing you fondly recall
from attending the programme, what would it be
and why?
L.K.S: It was very interesting to gain an insight on
the incredible development of Singapore into the
green, modern city it is today. I enjoyed the sharing
of personal views and experiences by Dr Brendan
Harley during course discussions.
PUB: What were some of the most valuable
takeaways from this programme? How are they
relevant / applicable to you in your line of work?
L.K.S: I enjoyed the lecture by Prof David
Balmforth, Executive Technical Director from the
United Kingdom, on “Advances in Hydroinformatics
for Catchment Management”. Prof Balmforth was
among other things educating us on the
advantages and limitations of different software
tools and exemplifying these with experiences from
projects where Sustainable Urban Drainage
Systems (SUDS) is retrofitted into the London city
structure.
In VCS Demark we work a lot on how to dimension
and retrofit SUDS into our city structure as well. As
such, we found the learning outcomes and case
studies covered by Prof Balmforth very interesting
and useful for us.
PUB: What are your views on the Singapore
Water Management Series: Sustainable Urban
Stormwater Management (17–21 July 2017)
course? Which were the segments you liked
best? Which was your least favourite?
L.K.S: I found the diversity of the group of
participants from all around the world who attended
the course an important part of my learning
experience. Learning and knowledge sharing
among international participants from various fields
of specialization gave rise to added perspectives
and clearer connections to key topics. Furthermore,
the format of the programme comprising a mixture
of lectures by distinguished speakers, discussions
and site visits worked very well for me.
My least favourite part was having to adjust to the
time difference between Denmark and Singapore,
which can be hassle to your system. However, this
is hard to change.

Prof David Balmforth, Executive Technical Director, MWH – Stantec, the United
Kingdom

PUB: Describe your attachment experience with
PUB’s Sustainability Office from 24–28 July
2017? What are some of the key highlights from
this attachment?
!1 2
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L.K.S: I had an exciting and educational attachment
experience with PUB’s Sustainability Office (SO).
The officers from SO were welcoming and
introduced me to the various tasks and scope
which the department oversees.

well-functioning materials. Some project sites
visited were Margaret Drive, Alexandra Canal and
Pang Sua Pond.

During the attachment, I learnt about the role and
development of SUDS in Singapore as part of the
Active, Beautiful and Clean (ABC) Waters
programme, and how it benefits the lives of
Singaporean citizens. The SUDS developments
allow for collaborations across various government
agencies and an integrated approach towards city
development.
It was interesting to learn that in Singapore, PUB’s
ability to carry out SUDS projects is closely
connected to land utilisation considerations. In
contrast, in Denmark which is less densely
developed, the key considerations of utilities when
developing such projects are the functions of the
SUDS elements. Also, building of the SUDS
features is the responsibility of the utility while
recreational additions are done by the municipalities.
During the attachment, I had the opportunity to visit
many different sites where the different project
stages were explained in detail. On the first day, I
visited the Bishan-Ang Mo Kio park to gain a
deeper insight into project planning and implementation.
On the second day, I had the chance to visit the
Bukit Timah canal project where ABC Waters
features were implemented. I was shown two
cleansing biotopes and rain gardens in the
catchment areas and learnt about the challenges of
implementation due to the close vicinity of homes
to the canal.
The focus for the third day was on water design
features and promoting adoption. The day started
with an introduction to the historic background of
the ABC Waters initiative and the role it plays in
SUDS in Singapore today. I also visited the ABC
Waters feature at Nanyang Technological
University’s (NTU) Pioneer and Crescent Hall
(Ecocampus) and the Jurong Eco-Garden (JEG)
which operates on an eco-sustainable approach
comprising recreational features and a stormwater
management system to collect rainwater for toilet
flushing and irrigation purposes.
On the final day, I was introduced to the
maintenance aspects of ABC Waters features
which covered various maintenance issues (e.g.
landownership) and the importance of robust and

ABC Waters design features such as floating wetlands that improve water
quality and enhance the biodiversity of the Pang Sua Pond.

I’m very happy and grateful for PUB to have taken
the time and effort to introduce me to various
interesting aspects and highlights of their daily
work. It was a remarkable and eye-opening
experience.
PUB: What are some of the challenges you face
in your current portfolio / role, and what are the
strategies in place to mitigate or overcome
them?
L.K.S: My current challenges are connected to a
project called ‘Climate Adoption of the Skibhus
Area’. The propose of the project is to retrofit SUDS
elements into a district called Skibhusk-varteret.
The district is located centrally in Denmark in the
town Odense where VCS-Denmark offices are
located as well.
The ‘Climate Adoption of the Skibhus Area’ project
faced many different challenges during the process.
SUDS is still a rather new concept in Denmark and
we face many difficulties in trying to introduce
hydraulic green elements for handling rainwater on
the surface, which traditionally is collected in
underground pipelines. The challenges we face are
mainly related to project planning, whereby the
overall issues are centred around the legislation of
planning practices which simply are not geared for
projects of this kind.

Completed roadbed projects in Langeline.
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could easily fill out many pages. For now, I will limit
myself to describing Singapore and Denmark as
good examples of countries working with green
infrastructure for handling rainwater in very different
ways. Where Singapore stores water for collection,
we infiltrate for maintaining the groundwater
resources and to disconnect rainwater from the low
capacity one-pipe-system. Where we mostly retrofit
the SUDS features into the existing city structure,
Singapore introduces it into newly developed city
areas.
Ongoing roadbed projects in Skibhus area.

PUB: In your view, what are some of the key
water challenges Denmark is facing?
L.K.S: Many Danish towns are quite old and the
hydraulics of the City is handled in a one-pipesystem, which handles both sewage and rainwater.
Many of these pipes do not have sufficient capacity
to transport the larger amounts of water produced
by more intense rainfall experienced in Denmark
these days. The most common consequence of the
lack of capacity is the flooding of basements and
overflow of sewage water into rivers.
To deal with these issues, SUDS is introduced in
many Danish cities as a method to create a more
well-functioning hydraulic system. Retrofitting of
SUDS elements into existing city structures are,
however, challenging. Space is scarce in the city
where many functions are already placed quite
densely. Creation of local solutions which can be
introduced into the city and function in harmony
with all the existing functions of the city
infrastructure is a big challenge.
In contrast to Singapore, Denmark uses groundwater for our drinking water supply. A popular
SUDS solution in Denmark is hence infiltration of
rainwater to generate clean drinking water. This
works for a large part of Denmark where the soils
are sandy and water is able to infiltrate the ground,
and where the groundwater table is located low
enough not to create flooding issues if more water
is added. However, there are a larger number of
areas in Denmark where the infiltration solution is
not possible. In such cases, delay and transport of
rainwater toward the ocean or nearest river system
will often be the chosen solution.

PUB: What do you think of the future of the
global water industry? Is water the new gold?
L.K.S: I don’t know if water is the new gold, but it
certainly is a valuable element which our survival is
crucially dependent on. In addition, I do believe that
water is a resource which will be scarce and to a
larger degree unequally distributed globally in
future.
PUB: Would you recommend this course to
future participants? What would you say to
them?
L.K.S: I will certainly recommend the course to
future participants and my reasons will be the same
as described in Q2.
PUB: In your view, what sort of courses/
training would benefit water practitioners in
Denmark?
L.K.S: I believe knowledge sharing on projects
where SUDS are retrofitted into existing city
structures are important learning elements for water
practitioners in Denmark.

PUB: What are your views on the global water
landscape?
L.K.S: I find it quite eye-opening to get a deeper
insight into issues connected to water and climate
change, and how differently it affects countries
around the world. This is very a big question and I

Kit showing and explaining the roadbed projects in Langelinie to a group of
students in Odense.
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SINGAPORE WATER MANAGEMENT SERIES
SUSTAINABLE URBAN STORMWATER MANAGEMENT
COURSE HIGHLIGHTS
17 - 21 JUL 2017
The Singapore Water Academy successfully
concluded the second course under the flagship
Singapore Water Management Series, on
Sustainable Urban Stormwater Management.
Held from 17-21 July 2017 at the Grand Copthorne
Waterfront Hotel, the immersive five-day
programme saw 25 participants from 13 countries
and regions coming together to share knowledge
and expertise in drainage planning and design. The
participants hailed from diverse backgrounds,
comprising government and private utilities,
international organizations and water solution
providers.
This course was uniquely designed to combine the
knowledge of internationally renowned experts
together with PUB’s experience as a water utility.
Experienced PUB water practitioners gave an
overview of Singapore’s approach in managing
stormwater, focusing on both drainage planning
and operations. International experts shared their
experience in building cities for flood resilience
based on case studies in Hong Kong, Australia and
the United Kingdom. The course also highlighted
the role of Water Sensitive Urban Design (also
known as the Active, Beautiful and Clean (ABC)
Waters Programme in Singapore) for sustainable
cities.

practitioners in urban stormwater management and
Water Sensitive Urban Design. Trainers shared
latest technological advancements and their
personal experiences in Singapore, Netherlands,
Denmark, the United States of America, the United
Kingdom, Hong Kong and Australia.
We were pleased to have:
• Mr Henk Ovink, Special Envoy for International
Water Affairs for the Kingdom of the Netherlands
• Prof Herbert Dreiseitl, Director, Liveable Cities
Lab, Ramboll, Denmark
• Dr Brendan Harley, Senior Vice President, CDM
Smith, the USA
• Prof David Balmforth, Executive Technical
Director, MWH – Stantec, the United Kingdom
• Dr Ken Luk, Executive Director, AECOM, Hong
Kong
• D r Wa i - To n g Wo n g , P r o j e c t M a n a g e r,
Department of Natural Resources and Mines,
Queensland, Australia
• Mr Tan Nguan Sen, Chief Sustainability Officer,
PUB, Singapore’s National Water Agency
• Mr Ridzuan Ismail, Director Catchment and
Waterways, PUB, Singapore’s National Water
Agency

The intensive five-day programme saw classroom
sessions, panel discussions, and dialogues with
PUB senior management. Participants visited key
PUB facilities and ABC Waters project sites –
Marina Barrage, Stamford Diversion Canal,
Stamford Detention Tank, Waterway Ridges at
Punggol and Kallang River @ Bishan-Ang Mo Kio
Park.
Combining Technical Knowledge with Practical
Application
The course was taught by a panel of eight
international and local experts, each leading

From top left, clockwise: Dr Brendan Harley, Prof Herbert Dreiseitl, Mr
Henk Ovink, Mr Ridzuan Ismail
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Networking Events
A welcome dinner on the first day helped break the
ice among participants and was very well-received
by both local and foreign participants.

Water has no boundaries!
As a wrap up for the entire course, a crossdisciplinary panel discussion with Prof Herbert
Dreiseitl and invited guests from the Housing and
Development Board (HDB) and National Parks
Board (NParks) brought about discussions on how
the ABC Waters Program was implemented
through collaborations across agencies. Prof
Herbert also shared his experiences in overcoming
various challenges when managing relations with
different stakeholders, and offered practical advice
on how to communicate the importance of
sustainable water management.

Here’s what our participants had to say:

“I learnt that it is critical to challenge the
norm in order to build good green infrastructure projects. It may be a difficult and
frustrating process to be in, hence it’s
important to unite everyone towards a
common goal.”
Mr Martin W. Sorensen, Project Manager,
VCS Denmark

Overall, the course was an excellent networking
platform to learn and create meaningful relationships with fellow water professionals from all
around the world. As we say, “Water has no
boundaries”!

“There is much to learn from Singapore’s
experience in water management – from
understanding more about the approach
for the ABC Waters Programme, how it
was implemented and the various work
processes involved. I also gained valuable insights on how to apply modelling
tools to make decisions, which is
something we can use more of in China.”
Mr Pu Wenpeng, Deputy General Manager,
China Everbright Water Limited
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Site Visits to key PUB facilities
As part of the experiential learning approach,
participants visited the Stamford Diversion Canal
and Detention Tank to understand how Singapore
has adapted to alleviate urban flooding risks along
Orchard Road. Participants also got the opportunity
to visit the iconic ABC Waters project at Bishan-Ang
Mo Kio Park and pilot precinct scale ABC Waters
project implemented by HDB at Waterway Ridges.

These site visits were highly appreciated, providing
the opportunity for participant interaction and
promoting understanding of practical aspects of
projects outside classrooms.
For more information on the upcoming courses on
Water Supply Networks (23-27 Apr 2018) and
Water Reuse (2-6 Jul 2018), please email:
Lincoln_PEH@pub.gov.sg

THE
STAMFORD
DIVERSION
CANAL AND
DETENTION
TANK
UNRAVELLED
Participants donned their Personal Protective
Equipment (PPE) as they visited the Stamford
Diversion Canal and Detention Tank site as part of
the programme. The construction of the Stamford
Diversion Canal began in the third quarter of 2014.
The Stamford Diversion Canal, together with the
Stamford Detention Tank, is part of a holistic
“source-pathway-receptor” approach to strengthen
flood protection for the Stamford Canal Catchment,
which covers the popular Orchard Road shopping
belt.
The Stamford Diversion Canal is a 2km-long tunnel
that runs underneath the road and connects the
upstream section of Stamford Canal to the
Singapore River. The diversion canal spans 6m to

14m wide and 3m to 4m deep. Stormwater from the
upstream section of Stamford Canal catchment
flows into the diversion canal towards Singapore
River and subsequently into the Marina Reservoir.
The other measure to enhance flood protection for
the Stamford Canal catchment is the Stamford
Detention Tank which was completed in 2016. With
a storage capacity of about 38,000 cubic metres or
15 Olympic sized swimming pools, the underground
detention tank captures excess stormwater from
drains. After the rain subsides, the water is then
pumped back into the drains for subsequent
discharge into the Marina Reservoir.
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PROGRAMMES

TEMASEK FOUNDATION INTERNATIONAL
WATER LEADERSHIP PROGRAMME
COURSE HIGHLIGHTS
31 JUL - 11 AUG 2017
The two-week programme for Asia’s up and
coming water leaders commenced on 31
July and concluded on 11 August 2017. 25
participants from 11 countries attended this
programme. Key speakers from the Lee Kuan
Yew School of Public Policy, as well as
specialists from PUB’s Singapore Water
Academy (SgWA) facilitated the modules.
There were four themes included in the
programme, namely, Policy and Transformation
of Water Institutions, Decision-Making and PPP,
Influencing Behaviours and Communications;
and Leadership and Empowerment of Water
Leaders.
The modules highlighted the importance of
placing water policy as an essential component
of UN’s Sustainable Development Goals
(SDGs), management of urban water, as well as
key cases of successful water sector reforms in
Asia.
Learning journeys were conducted to
complement the discussions they learned in the
classroom. These places included Lower
Seletar Waterworks, Marina Barrage, Tuaspring
Desalination Plant, ABC Waters Site at BishanAng Mo Kio Park, Changi Water Reclamation
Plant and NEWater Visitor Centre. These visits
demonstrated Singapore’s excellence in
addressing water management in Singapore,
and enabled our participants to establish
networks with their fellow water leaders and
private companies from Singapore.
At the end of their journey, the participants
presented their respective Water Action Plans
which they formulated based on the ideas they
generated from the concepts they have learned
during the programme.
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SINGAPORE - UNICEF JOINT TRAINING
LEAVING NO ONE BEHIND: SUSTAINABLE WASH SERVICES
IN A RAPIDLY CHANGING CONTEXT
COURSE HIGHLIGHTS
10 - 13 OCT 2017
The inaugural four-day training programme on
‘Leaving No One Behind: Sustainable WASH
Services in a Rapidly Changing Context’ was
successfully conducted from 10 to 13 Oct 2017.
Co-organised by Ministry of Foreign Affairs, under
the auspices of the Singapore Cooperation
Programme, and UNICEF, the course was
developed with technical expertise provided by the
Singapore Water Academy (PUB) and UNICEF.
The curriculum was set in the context of the
Sustainable Development Goal 6 under United
Nations’ 2030 Agenda, to ensure access to water
and sanitation for all.

The course was attended by 30 management-level
government officials working on water, sanitation
and hygiene and public health matters, as well as
UNICEF staff from ASEAN member states and
Timor Leste. Participants picked up skills and
knowledge on water management, urban sanitation
and drinking water quality monitoring, as well as
environmental protection and water pollution
control. In addition, they learned about UNICEF’s
Global Water, Sanitation and Hygiene (WASH)
strategy and tools, with emphasis on strengthening
the WASH enabling environment, and bottleneck
analysis, including costing. Site visits to Marina
Barrage, Lower Seletar Waterworks and Changi
Water Reclamation Plant also enhanced the
programme by demonstrating Singapore’s
integrated water management in an urban context.

Towards the end of the programme, participants
grouped themselves into country teams and
presented follow-up action plans to improve WASH
services based on the discussions over the fourday programme. A second run of the course is
planned in 2018.
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PUB BREAKS GROUND FOR CONVEYANCE
SYSTEM OF DEEP TUNNEL SEWERAGE
SYSTEM PHASE 2

From left: Mr Akira Matsumoto, General Manager (International Division), Nishimatsu Construction Co., Ltd, Mr Erhan Oguz, Board Member, Ed
Zublin AG, Mr Albert Chua, Permanent Secretary, Ministry of the Environment and Water Resources, Mr Juan Santamaria, CPB Contractors’
Managing Director representing Leighton Contractors (Asia) Limited, Mr Masagos Zulkifli, Minister for the Environment and Water Resources, Mr
Chua Thing Chong, Chief Operating Officer, Koh Brothers Building and Civil Engineering Contractor (Pte) Ltd, Mr Peter Joo Hee Ng, Chief Executive,
PUB, Singapore’s National Water Agency, Mr Shin Sato, Executive Officer, Head of International Civil Engineering Divisions Group, Penta-Ocean
Construction Co Ltd, Mr Khor Eng Leong, Managing Director of Shanghai Tunnel Engineering Co (Singapore) Pte Ltd.

PUB, Singapore’s National Water Agency, held a
groundbreaking ceremony for the enhanced
conveyance system of the Deep Tunnel Sewerage
System (DTSS) Phase 2 to mark the start of
construction works. Officiated by Guest-of-Honour,
Minister for the Environment and Water Resources,
Mr Masagos Zulkifli, the ceremony was held at the
site of DTSS Phase 2’s first tunnelling shaft at
Penjuru Rd.
The deep tunnels in Phase 2 will connect to the
existing deep tunnels in Phase 1 serving the
eastern part of Singapore and the public sewer
network to create one seamless integrated system.
The whole of Singapore will be served by the DTSS
when Phase 2 is complete by 2025. Used water will
be conveyed from the DTSS via gravity to three
centralised water reclamation plants for treatment,
before it undergoes further purification to produce
NEWater, or discharged into the sea.

for DTSS Phase 2 will run largely under the Ayer
Rajah Expressway (AYE), crossing undersea at
Tuas Bay and ending at deep inlet shafts within the
future Tuas Water Reclamation Plant. 19 Tunnel
Boring Machines will be used to dig at depths of
between 35 metres to 55 metres below ground and
under the sea to create 40km of deep tunnels and
10km of link sewers. The remaining 50km of link
sewers will be constructed using a micro-tunnelling
method known as pipe jacking.

Constructing DTSS Phase 2

The conveyance system in Phase 2 will incorporate
advanced technologies to enhance its operations
and maintenance. Engineered for an operational
life expectancy of 100 years in a corrosive sewer
environment, the deep tunnels will be lined for
corrosion protection – especially against microbiologically-influenced corrosion, with an additional
water-tight membrane coating the tunnel section
running undersea. The deep tunnels will also be the
first project in Singapore to use air jumpers in the
operations of its air flow management system.

To be built using the tunnelling method, this
massive 100km used water conveyance network

Advanced maintenance features of the deep
tunnels include the use of embedded fibre optics for
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remote sensing and monitoring of structural
integrity, and tunnel shafts innovatively designed
with gates to isolate tunnel sections for used water
flow diversion, enabling safe maintenance access
with no disruption to used water conveyance.
“The construction of the conveyance system for
DTSS Phase 2 will pose a new set of exciting
challenges for us, as we look forward to dig deep to
navigate through a variety of ground conditions in
the Jurong Formation as well as tunnel beneath

existing underground infrastructure and even under
the sea. The DTSS is a more cost-effective and
sustainable way of meeting Singapore’s used water
needs and securing NEWater supply for the future
than simply renewing and expanding the existing
conventional used water infrastructure. PUB will
continue to harness advanced technologies to
enhance Singapore’s used water management
system and ensure its water sustainability for the
future", said Mr Yong Wei Hin, Director of DTSS
Phase 2, PUB.

INTEGRATING DTSS PHASES 1 AND 2

ADVANCED FEATURES OF NEW DTSS SUPER HIGHWAY

Secondary Lining
In addition to the concrete segments, a
secondary lining consisting of
Microbiological Influenced Corrosion (MIC)
resistant concrete with High Density
Polyethylene (HDPE) lining serves as
protection against corrosion.

Air Flow Management
Air Jumpers act as forced ventilation to
push air back into the tunnel for treatment
by Odour Control Facilities located
downstream.

Isolation Gates
Fibre Optic Cables
Fibre optic cables are installed along the
length of the tunnels to remotely monitor its
structural integrity.

Shafts are designed with gates deployed to
isolate the tunnel, allowing safe manaccess in the event repairs are required.
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Darco and InfraCO Asia partner for S$50m
water treatment projects in Vietnam
DARCO Water Technologies and InfraCo Asia
Development are set to partner under a design,
build, own, operate (DBOO) structure for four
municipal water treatment projects in Vietnam.
An estimated sum of S$50 million will be
invested in these 50-year concession projects.
International Enterprise (IE) Singapore is
facilitating the joint venture, which is targeting
to supply approximately 62,000 cubic metres of
water. About 500,000 Vietnamese residents will
benefit from the partnership. The pioneer
project located in the Ben Tre province will start
construction in the final quarter this year and
can supply up to 15,000 cubic metres of water
daily to industries and domestic use (some
15,000 households). The remaining projects
are planned to start in 2018.

Smart shower devices for upcoming Smart
Shower Programme
Singapore’s National Water Agency, PUB, has
appointed two companies, Amphiro AG, and
Smart and Blue, to supply and deliver smart
shower devices for 10,000 new homes under
the Smart Shower Programme. Through the
use of technology, PUB aims to provide
households with real time feedback on their
water consumption, which will allow families to
adjust their water usage habits and achieve
water savings. An NUS-PUB behaviour study
on the use of smart shower devices indicated
that households can save about 5 litres of
water per person per day, when provided with
real-time information while taking their showers.
Building on these findings, such devices will be
installed for some 10,000 new homes under the
‘Smart Shower Programme’ over the next few
years to validate the effect of such devices to
conserve water during showers. The successful
use of such devices can potentially help
households save about 3% of their monthly
water bill.

Source: Amphiro AG
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PUB studying clean energy solutions from
blue spaces
Tapping on reservoirs’ vast surface areas, floating
solar photovoltaic (PV) systems are a potential
source of clean and renewable energy for
Singapore. PUB, Singapore’s National Water
Agency plans to further explore floating solar PV
systems at reservoirs. The agency is calling
tenders for engineering and environmental
studies for a 50 megawatt peak (MWp) floating
solar PV system in Tengeh Reservoir and a
6.7MWp floating solar PV system in Upper Peirce
Reservoir. A floating solar PV system test-bed was
launched at Tengeh Reservoir in October 2016.
Results so far show that the system performed
better than a typical rooftop solar PV system in
Singapore, due to the cooler temperatures of the
reservoir environment. To date, there were also no
observable changes in water quality in the
reservoir and no significant impact on wildlife from
ongoing studies on water quality and biodiversity.
Building on the results of the test-bed, PUB is
exploring the feasibility of deploying a 50 MWp
floating solar PV system at Tengeh Reservoir. The
amount of energy generated can potentially power
about 12,500 4-room HDB homes. Solar energy
generated can be fed directly to the nearby
Waterworks for its water treatment operations,
helping it reduce its reliance on grid energy.
Proposal for Singapore’s fifth desalination plant
awarded to Tuas Power – Singapore
Technologies Marine Consortium
PUB, Singapore’s National Water Agency, has
selected Tuas Power – Singapore Technologies
Marine Consortium (TP-STM) as the Preferred
Bidder for Singapore’s fifth desalination plant, to be
located on Jurong Island. As the Preferred Bidder,
TP-STM will form a concession company to enter
into a Water Purchase Agreement (WPA) with PUB
by October 2017. The WPA will take full effect once
all agreements have been finalised and executed,
and the concession company achieves financial
close. The desalination plant on Jurong Island is
expected to commence operations in 2020 and will
add 30 million gallons (mgd) or approximately
137,000 cubic metres of water per day to the
nation’s water supply. The seawater reverseosmosis desalination plant will be co-located with
Tuas Power’s existing Tembusu Multi-Utilities
Complex to derive synergies in resources such as
seawater intake and outfall structures, and energy
from the in-plant generation facilities.

Mr Chiang Chie Foo, PUB Chairman, Mr Peter Joo Hee Ng, PUB Chief Executive,
Mr Lim Kong Puay, Tuas Power President and Chief Executive and Mr Kwa Chong
Seng, Chairman of ST Engineering at the Water Purchase Agreement signing
ceremony for Singapore’s fifth desalination plant on Jurong Island on Monday, 6
November 2017. The Tuas Power-ST Marine consortium will design, build, own and
operate the desalination plant for a concessionary period of 25 years from 2020.
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GUILTY OF CHOKING SINGAPORE’S
SEWERS?
In an interview with Channel NewsAsia in Oct 2017,
PUB’s Director of Water and Reclamation
(Network) Mr Maurice Neo shared that nearly 80
percent of the sewer blockage cases in Singapore
are caused by Singaporeans flushing items down
indiscriminately, while the other 20 per cent due to
issues such as aged pipes. Mr Neo also
commented that Singaporeans are not aware that
the floor traps in the corner of bathrooms are where
problems faced downstream begin, if we are not
cautious. He also pointed out that opening the
gutter trap to increase the flow of water could lead
to undesirable objects being washed down as well.
PUB, Singapore’s National Water Agency shared
that in Singapore, wastewater and stormwater are
collected through separate networks and systems
unlike in London. However, sewer choke cases
continue to persist, leading to some 36 sewer
choke cases causing service disruptions per month
which PUB attends to on top of the scheduled
cleaning and maintenance that is conducted
regularly.
Overall, rags and grease were observed to be the
most prevalent combination which chokes the
system. Between the period of January 2015 and
June 2017, PUB’s statistics have indicated that 73
per cent of sewer blockages occured as a result of
these two items being flushed down the sink and
gutter traps.
Mr Chiew Choon Peng, Senior Principal Engineer
from the Water Reclamation (Network) department
also shared that grease which is commonly
produced from cooking oil can harden within pipes
on its own or when mixed with items like rags. In
fact, in certain cases the combination could be “as
hard as stone”, said Mr Chiew.

According to PUB, private residential estates such
as condominiums and landed property contributed
to 41 per cent of blockage cases between January
2015 and June 2017. Private estates with eateries
in the vicinity were responsible for 30 per cent of
the cases, while the eateries themselves
contributed 23 per cent. In comparison, public
housing and industrial estates accounted for only 4
per cent of blockage cases and commercial
properties, 2 per cent.
Mr Chiew warned that serviettes and paper towels
which are thicker than toilet paper should not be
flushed down as this could lead to clogging of the
system. He also emphasized that it is important to
educate the public not to treat the sewage system
like a dustbin out of convenience.
PUB carries out scheduled preventive cleaning and
inspection of its pipes on a regular basis for its
sewage network measuring 3,500km in total, via
90,000 manholes as access points. The routine
maintenance ensures the good condition of sewage
pipes and prevents potential blockages from
occurring.
Maintenance work is normally performed by a
company contracted by PUB, under the guidance
and supervision of PUB officers. Depending on the
pipe dimensions and conditions, cleaning could
require an estimated 60 minutes to more than two
hours, said Mr Idaly Mamat, Senior Engineer from
the Water Reclamation (Network) department who
oversees sewer maintenance. The hazardous
environment in pipes requires the cameras used for
inspections to be explosion-proof, added Mr Idaly.
While regular maintenance work helps to ensure
the proper functioning of the sewage system, Mr
Idaly shared that Singaporeans can do their part by
separating food waste, bagging cooking oil and
keeping their floor traps shut.
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The International Desalination Association
World Congress 2017

complex, which uses the reuse water mainly to
clean cooling towers and boilers.

The International Desalination Association (IDA) is
the point of connection for the world’s desalination
and water reuse community. The IDA World
Congress, held biennially, is the premier event for
IDA, and brings together scientists, researchers,
utilities, government and industry to discuss
emerging desalination and reuse technologies. The
Congress this year was held in Sao Paulo, Brazil
from 15-20 Oct 2017.

Gathering of global thought leaders

The theme of the 2017 World Congress, “Ensure
Your Water Future”, underscores the growing
importance that water reuse and desalination play
in ensuring a sustainable water supply in response
to the challenges of increasing water scarcity, the
impact of climate change, and unrelenting, growing
demand for water that all place on traditional
resources.
Sharing of local experiences
At the Congress, Brazilian authorities shared on
some key projects in the area of desalination and
water reuse. The Ministry of Environment, Brazil
had an exhibition booth at the Congress focusing
on the “Agua Doce” project, which showcased a
small-scale solution for desalination of brackish
groundwater to provide freshwater for human
consumption. The highlight of the project is that the
desalination brine is managed in a sustainable
manner. The desalination brine is mixed with raw
groundwater, and used to rear fish, and for
irrigation purposes.
For water reuse, the main project highlighted at the
Congress is Aquapolo, the largest industrial reuse
plant in Latin America launched in 2012, which is
able to produce 86,400m3/d of reuse water from
effluent produced in a Sabesp sewage plant. The
water produced is sold to a petrochemical industrial

At the Congress, 12 panels, 9 parallel and 3
plenary sessions, covered the main market topics
and trends with invited speakers. The panels were
devoted to CEOs from public utilities as well as
industry leaders; market trends; regional aspects:
three on Brazil, one on Latin America, and two on
China and the MENA region; and technical subjects
– one on energy and the environment and the other
on academic research.
PUB’s involvement in the Congress was set against
the backdrop of our experiences in NEWater, highgrade reclaimed water, which is a pillar of
Singapore’s water sustainability strategy. PUB’s
Chief Engineering and Technology Officer, Mr Harry
Seah, spoke at a plenary session of the Congress,
to share PUB’s experience on NEWater and
Singapore’s thought leadership in water reuse.
PUB’s representative on the IDA Board, Mr Maurice
Neo, also co-moderated at a parallel session and
shared about Singapore’s journey towards
NEWater, which is an area that Sao Paulo is
looking at in long-term plans to mitigate their water
shortage issues.
IDA-Singapore Water Academy Desalination
Masterclass
In conjunction with the Singapore International
Water Week, the Singapore Water Academy and
the International Desalination Association plan to
co-organize a desalination masterclass (Tentative
Dates: 12-14 Jul 2018). The course invites worldleading authorities to share different aspects of
desalination technologies, plant operation and
maintenance. Interested participants can email:
Vickneswaran_DANABAL@pub.gov.sg.
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UPCOMING COURSES

ACADEMY COURSE CALENDAR 2018
Information is correct as of press time. Events and dates may be subject to change.
For an updated list of upcoming events, please write to us at pub_sgwa@pub.gov.sg.

23 - 27 APR

Singapore Water Management Series
(Water Supply Network Management)
Learn about topical issues like strategies to manage and reduce non-revenue
water, sustainable network asset renewal, water quality management in networks,
and network management best practices.

2 - 6 JUL

Singapore Water Management Series
(Water Reuse)
Learn about topical issues like optimizing used water treatment and sludge
management for energy recovery and address challenges in water reuse such as
increasing recovery rate and water quality management.

8 - 20 JUL

LKYSPP IWP Temasek Foundation International
Water Leadership Programme
Learn about best practice examples of governance and effective management of
water utilities, and how to develop strategies to cope with emerging challenges
in institutional, regulatory, and financial environment.

12 - 14 JUL

IDA Desalination
Masterclass
Learn about various aspects of a desalination plant. Participants will get to learn
from industry experts on the various operational and maintenance aspects in
running a desalination plant.

9 - 12 OCT

Singapore - UNICEF Joint Programme
Learn about water management, urban sanitation and drinking water quality
monitoring, environmental protection, water pollution control as well as UNICEF’s
Global Water, Sanitation and Hygiene (WASH) strategy and tools.
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CONNECT

ALUMNI
PARTICULARS
UPDATE

Kindly update your particulars and send the form to
us via email,

We want to hear from you! Do provide the Singapore
Water Academy with your latest contact details so
that we can continue to stay connected.

The Singapore Water Academy
80 Toh Guan Road East
Singapore 608575

Email: pub_sgwa@pub.gov.sg

Full Name as in NRIC (Mr/Ms/Dr/Prof/Others)
NRIC/FIN/Passport No.

DOB (dd/mm/yy)

Race

Nationality

Singapore PR
Yes / No

Marital Status

Year Attended

Course Attended

Religion

Address
Postal Code

Email Address

Mobile No.

Facebook Page

Twitter Account

Linkedin User Name

Company Name

Designation

Company Address
Postal Code

Industry

Office No.

Fax No.

PUB, Singapore’s
National Water Agency

PUB, Singapore’s
National Water Agency

Home No.

The Singapore Water
Academy
pub_sgwa@pub.gov.sg
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