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Day One 10/22

9.00am | Opening Remarks

9.05am | Welcome Address

Melissa Tan, Chairman, Waste Management & Recycling Association of

Singapore (WMRAS), Singapore
Aloysius Arlando, CEO, SingEx Holdings, Singapore

9.15am | Opening address by Guest of Honour

9.30am | Memorandum of Understanding Signing Ceremony

10.00am | Morning Refreshments




Day One 10/22

10.45am | Keynote Address: Sustainability and What It Means for Businesses
Today?
Ynse de Boer, Managing Director - Strategy & Sustainability, ASEAN,
Accenture
11.15am | Executive Panel: Waste Management in Emerging Markets: Issues,
Challenges and Opportunities
Ade Palguna R, Secretary of Director General of Solid Waste, Hazardous
Waste and Hazardous Substances Management, Ministry of
Environment and Forestry, Indonesia
Dr Amiya Sahu, PhD, Founder and President, National Solid Waste
Association of India, India
Grace Sapuay, President, Solid Waste Association of Philippines,
Philippines
Moderated by: Ynse de Boer
1.30pm | Track A Track B
Domestic Waste & Recycling Industrial Waste
Household Recycling: Perspective | Innovations in Management of
from Taiwan Hazardous Waste and Industrial
Waste Heat
2.00pm | Food waste in India Chemical Waste: Perspective
from ECO Special Waste
Dr Amiya Kumar Sahu, PhD, Management
Founder and President, National
Solid Waste Association of India, Vincent Tang, Director of
India Innovation and Assurance, ECO
Special Waste Management,
Singapore
2.30pm | RENEW: Engaging the Community | Create Sustainable Societies by

to Recycle e-Waste.

Adam Reutens-Tan, Senior

Manager, CSR, StarHub, Singapore

Reducing, Reusing and Recycling
Waste

Dr Euan Low, Infrastructure
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Day One 10/22

Advisory Services Director, Mott

Macdonald, Singapore

3.00pm | Special Sharing Session: How to Handle the Growing
Waste2wear Recycling Story e-Waste Challenge in Asia?
Using PET

Patrick Wiedemann, CEO, Reverse

Jaimie Lim, Director, Waste2Wear, | Logistics Group, Germany
Singapore

3.15pm | Special Sharing Session: Citizen of the Earth
A special sharing session by a Singaporean celebrity.
Edmund Chen, Actor, Author and Producer, Singapore

3.30pm | Business Matching Session & Afternoon Refreshments

5.30pm | Pre-Dinner Networking Cocktail

6.00pm | WasteMET Asia Industry Awards Dinner featuring 3R Packaging

Awards
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2] 90 FEARHEFEIROIBER » (B IEREREY)EEVELS T E R B AR A%
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# B0 2 (Sustainability and What It Means for Businesses Today?) | EREfHHE »
HALEE T REEYAE T SR (linear economy) | fz T fEER 4L (circular
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SEBREORAE RS Erp > 7 5 TR e IR (redesign) ~
BRI M (circular supply chain) ~ 7y = Z(sharing platform) ~ LAt &
(production life extension) ~ ARF5E5(CEE Th(products as services) » /41| -
® EiifraaT(redesign) @ LUBHISELAE](G.M. corp.) BBl » 5% /% B S Hrasat B

BE S > peThElUT 84% 5 FEY) » JH/D 1,000 EANE S LERFERCE -
® fEE{ILIEH (circular supply chain) : BMW A F]EZS IR EE (21853

FIFH ZHl T (LSS 2 - DR SRR B R AT
® /Y= V.Z(sharing platform): {5411 Uber 512 B % S S o sl Huftl 3 S

ARA A ERERNERE > AR A SR -
® Ennianfitf(production life extension) : R i Ean ] - R/ BEEEY)

FEA
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R REI RS ?

® SE R FIBATYIRHEAR AR A » Pyt Rl L I T S G EE — B R d s
F o ARERKR TSGR A Ryfa] ?

® P EBIE AR ERAERNE — 5 KR E - R E M BEE EE A A
LUK R A (stranded assets) [ &5 Fy i 2

- kS

INABLE BUSINESS..-

THE KEY TO BUILD A SUSTA

und between profitability and

o ro
__js in the common g 121 & societal challenges

addressing environmen

represents this common

The '
ground for your industry

In a Linear Economy “Waste is Ina

to be consumed, or employed “Something can be called
uselessly or without giving full waste only when there is no
value or being fully utilized” demand for the value it holds”

4 FEILK SR SRGH i



WASTED
LIFECYCLES

[ 5 & AR TR R SRR

Y

SOME QUESTIONS TO CONSIDER:

n waste, oné waste fraction

As companies start to claim their oW ¢
after another may be eliminated from your waste miX —

need new capabilities to collect and
their waste streams —

realize

Companies Wil
embedded values in

As vir_gin material become more scarce, the d
material on the market increases —

emand for used

New investments and assets will be essential to stay relevant —

[ 6 b3 B KT RE = [ e
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Rduarcm fo Vohics. ,
Key drivers for economlcs

= Complexity and cost of collection network
= Age and condition of returned products

= Mix of products being returned

= Yielding of products for refurbishment, parts harvesting, recycling

= Smart data as key to improve and drive evolution in supply chains and

customer behaviour knowledge

11 &EBEEEN T 2 BRI T

Redirom boVobis )
Benefits for governments

riven solutions ensure efficiency and continous improvement

= |ndustry di
= Efficient circular economy in connection with adequate regulations achieves

environmental targets in an economic way
= Reduction of disposal costs and waste streams

= End to end cost transparency will drive product innovation for re-use and

recycling efficiency for material recovery

Industry motivated closed loops can integrate networks and support formalizing

the informal channels of today

Cetober 22, 2015

[l 12 )T R Y B A B A
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(Z) SHEHTRTBE
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BIRE RS B L

IR IREE ¢ BEEY) & RS R (Waste & Resource Management
Department) &= El% £ (Deputy Director Huat) ~ B & 5 #e i 54 4R 45 HE 1 4t

4 (Senior Manager Ong)Z 4 A o

(W) BEEESMENT

BEEEEHEERSENHREERAEN - BF AR SRS 7
SNHE(E 13) - S H I REE KA AR - BE ST R e BN B2
7 NEHER > REEEHEGHIE RETIISOEL R e T THRE -
1995 - FHT NIBUN BRAGE) THUEE RS MG, - B TR T 3R ARG £
TE Ry [BIEESE LRt - Gk o I A% > 4k 350 0HH - S &Ry 6,300 E1L
SR Y1999 4 H 1 HIEFBEUH -
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PSenoko Waste-to-Energy Plant
2\
ExERNAE 4\)“\ S P (,V
REMARE ) s R 7 3 :
Keppel Seghers Tuas =

Waste-to-Energy Plant - RERBRURE
s Tuas Incineration Plant
REWRB PR

Tuas South Incineration Plant

KW B ‘ ~ 7

Tuas Marine Transfer Sﬂtlon.

%

Lo @RS RN E
Semakau Landfill

& 15 i REA LR B S i B R E

16 B & e S5 R SR EE

(73) IfEssst
1 B1HTRE

F1ITAEH 1999 FHEEE - L ARAYY 6 (& 1,000 EHIISE - HiR

€350 ~HH > HE 6,300 BILJ7AR > 7 11 [HIEHEEIT - B 2015 FEEH
S HATY N UFFERRIEEE RS MERE - EEEERA fEERE Google
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Environmen
for Businesses

Veolia Singapore works across the whole spectrum
of environmental services including integrated
waste and recycling management of hazardous
and non-hazardous waste, industrial services and

public cleansing
Through our comprehensive expertise we are able
to develop tailored services for governments,
businesses and industries. Our solutions improve
rational, financial and environmental perfor
making Veolia a reliable partner in our

s’ sustainable growth.

Our services for businesses
« Integrated waste and recycling management of
various waste streams
* Collection, sorting, recycling and safe disposal of
refuse, recyclables, hazardous and
non-hazardous w

Our services for industries

* Industrial tank cleaning (manned
Oily residuals management incl. se

sludge treatment & hydrocarbon recovery
Chemical cleaning

Industrial vacuuming, Hydroblasting &
Hydrojettin

Facilities management & plant maintenance

Veolia ES Singapore Industrial Pte Ltd
Tel.: (65) 6865 3140
Email: sg-ves-is.sales@veolia.com

www.veolia.com.sg
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ABOUT WASTEMET ASIA SYMPOSIUM 2015

Organised by the Waste Management & Recycling Association of Singapore (WMRAS) and SingEx
Exhibitions, the 3rd WasteMET Asia Symposium is a key platform in Asia for business leaders & owners,
policymakers, technology developers, solution providers and young entrepreneurs from the waste
management and recycling industries.

Themed “The New 3R: Reinvent, Renew, Regenerate’, the 2-day event will discuss future trends in
Waste Management, current challenges, developments and opportunities with an emphasis on
resource regeneration.

Industry Business Matching
Awards Dinner Customised matching service
Celebrate industry’s new dedicated to help delegates
innovations over a night search and identify new
of networking business leads and partners

Display Showcase

Cutting-edge innovations,
products and services from
leading international
brands and companies

ﬁ o _ \ Panel Discussions
28 Pertinent industry trends
g= from a regional perspective

£l

FRINGE ACTIVITIES

22nd October 2015, Thursday | WasteMET Asia Industry Awards Dinner

The inaugural Industry Excellence Awards will be presented to the most outstanding frontline staff on
the 22nd October 2015, Thursday by Dr Amy Khor, Senior Minister of State for the Ministry of Environment
and Water Resources, alongside the 3R Packaging Awards at the WasteMET Asia Symposium Industry
Dinner. These Excellence Awards recognises the commitment of frontline staff to keep our city clean and
liveable whilst celebrating the continued efforts of the signatories of the Singapore Packaging Agreement
in packaging waste reduction.

23rd October 2015, Friday | Site Visits

Please note the site visits are subject to change or cancellation at the discretion of the Organiser and/or
the site owner. Limited seats available, please RSVP at the registration counter.

Senoko Waste-to-Energy Plant

Senoko Waste-to-Energy Plant (Senoko WTE Plant) is the third waste incineration 1
plant built in Singapore and is one of four incineration plants currently operating. It
was commissioned in 1992 with a land area of 7.5 ha. Senoko WTE Plant is equipped P

with six incinerator-boiler units with two condensing turbine generators offering
a power generation capacity of 2 x 28 MW. Waste incineration is carried out at the
plant 24 hours a day throughout the year.

ECO Special Waste Management Treatment

and Recycling Facilities 2

ECO Special Waste Management (ECO) is one of Singapore’s leading specialised

waste management companies. The company provides a range of on and off site o —

waste management services to customers in the industrial, commercial, and utility
sectors, with a strong focus on innovation, quality, and excellent customer service.



GENERAL INFORMATION

Facilities Location

Registration Counter

Level 2, MAX Atria

Operating Hours

22 October 2015
8:00am - 5:00pm

23 October 2015
8:00am - 12:00pm

Description

Delegate Registration

Speaker Room

Tourmaline,
Level 2, MAX Atria

®

22 October 2015
8:00am - 5:00pm

23 October 2015
8:00am - 12:00pm

Holding room for speakers
to prepare and rehearse for
their presentation.

Starhub
Business Centre

Level 1, MAX Atria

Db

22 October 2015
10:00am - 5:30pm

23 October 2015
10:00am - 5:00pm

Services available include
rental of telecommunication
equipment, printing,
photocopying, and other
business-related services.

Admission Policy

@

Admission is by registration only.

The organisers reserve the right to refuse entry to visitors and minors (below the
age of 18). All passes are to be collected on-site at the registration counters.

Security Regulations

@

Passes have to be worn at all times and are non-transferrable. You are advised to
bring along personal identification as security checks may be carried out.

Disclaimer

The organisers shall not be liable for any claims, damages, costs and expenses

®

control of organisers.

arising from delay of event, threat of terrorism, war, labour, trouble, strikes, fire,
risk of infection, epidemic, casualties, or any causes beyond the reasonable

ACKNOWLEDGEMENTS

Organisers

< WMRAS

} Waste Management & Re:yclmq
Association of Singapore

(LL@ SingEx

Powering Your Business Events

Event Sponsor

& ENVOTEK

OSCHATZ

Plants for energy and environment
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Strategic Partner Supporting Partners
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Insights & inspiration for social innovation
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PROGRAMME AT A GLANCE

Day One, 22 October 2015, Thursday

Registration and Welcome Coffee &Tea « Level 2, MAX Atria

8.00am

Plenary Session: Opportunities & Trends

9.05am Welcome Address =« Level 2, Peridot Room 201 - 203
9.15am Opening Address =« Level 2, Peridot Room 201 - 203
9.30am Memorandum of Understanding Signing Ceremony =« Level 2, Peridot Room 201 - 203
10.00am Morning Refreshments  « Level 2 Foyer, MAX Atria

10.45am Keynote Address: Sustainability and What It Means for Businesses Today? =« Level 2, Peridot Room 201 - 203
11.15am Executive Panel: Waste Management in Emerging Markets: Issues, Challenges and Opportunities  « Level 2, Peridot Room 201 - 203
12.15pm Networking Lunch =« Level 2 Foyer, MAX Atria

Track A: Domestic Waste & Recycling « Level 2, Peridot 202 Track B: Industrial Waste « Level 2, Peridot 206

Household Recycling: Perspective from Taiwan In ions in Manag t of Hazardous Waste and Industrial Waste Heat
2.00pm Food Waste in India Chemical Waste: Perspective from ECO Special Waste Management
2.30pm RENEW: Engaging the Community to Recycle e-Waste Create Sustainable Societies by Reducing, Reusing and Recycling Waste
3.00pm Special Sharing Session: Waste2wear Recycling Story Using PET

How to Handle the Growing e-Waste Challenge in Asia?
3.15pm Special Sharing Session: Citizen of the Earth
3.30pm Business Matching Session & Afternoon Refreshments  « Level 2 Foyer, MAX Atria
5.30pm Pre-Dinner Networking Cocktail =« Level 2 Foyer, MAX Atria
6.00pm WasteMET Asia Industry Awards Dinner featuring 3R Packaging Awards =« Level 2, Peridot 204 - 206

Day Two, 23 October 2015, Friday

« Level 2, MAX Atria

9.00am Registration and Welcome Coffee & Tea

Plenary Session: Innovation & Technology

9.35am Keynote Address: What a Waste! Crying Out for the Fact Based Manag tof An Industry ~ « Level 2, Peridot 202

10.25am A Business Owner’s Perspective on Fleet Management . Level 2, Peridot 202

11.00am Industrial Symbiosis - A Pathway Towards Achieving Zero Waste in Singapore ~ « Level 2, Peridot 202

11.35am Towards Zero Waste - A Swedish Success Story ~ « Level 2, Peridot 202

12.10pm Closing Remarks and End of WasteMET Asia Symposium 2015 .« Level 2, Peridot 202

12.15pm Networking Lunch ' « Level 2 Foyer, MAX Atria

2.00pm Site visits - Senoko Waste-to-Energy Plant or Eco Special Waste Management Treatment | and Recycling Facilities (Limited seats available, please RSVP at the registration counter)

The above information is accurate as at time of print.



PROGRAMME SYNOPSIS

22 Oct 2015 « Thursday | 11.15am-12.15 pm

Executive Panel

Waste Management in Emerging Markets:

Issues, Challenges and Opportunities

Amidst the current issues and challenges facing the waste management industry in
respective market, the panel will share and discuss opportunities and potential cross-border
collaborations for waste collectors, recyclers and service providers.

Panellist: Tuti Hendrawati

Director General of Solid Waste

Hazardous Waste and Hazardous Substances Management
Ministry of Environment and Forestry, Indonesia

Panellist: Dr Amiya Sahu, PhD
Founder and President
National Solid Waste Association of India, India

Panellist: Grace Penaflor Sapuay
President
Solid Waste Management Association of the Philippines, Philippines

Panel Moderator: Ynse de Boer
Managing Director - Strategy & Sustainability
Accenture

12

PROGRAMME SYNOPSIS

22 Oct 2015 » Thursday | 1.30 pm - 2.00 pm

Track A: Domestic Waste & Recycling

Household Recycling: Perspective from Taiwan

In Taiwan, recycling was once the exclusive domain of scavengers and junk dealers, who
bought goods with reuse value along curb side. The 1988 amended Waste Disposal Act first
imposed extended producer responsibility on manufacturers, importers, and sellers of an
expanding array of consumer products. In 1997, TEPA introduced the Four-in-One Recycling
Program and established the Recycling Fund Management Board to coordinate the public,
recycling businesses and local governments in comprehensive efforts to implement recycling
activities, reduce waste volume and encourage public participation.

Speaker: Ying-Ying Lai
Deputy Director
Department of Waste Management, Environment Protection Administration, Taiwan

22 Oct 2015 « Thursday | 2.00 pm-2.30 pm

Track A: Domestic Waste & Recycling

Food Waste in India
In developing countries including India, agricultural product wastage is typically noticed

pre-harvest and are a consequence of factors such as crops being negatively affected by

unexpected weather conditions, or lack of adequate care (especially in the form of using
pesticides that also affect the crop quality) lack of sophisticated equipment to help with

farming that lead to severe inefficiencies in managing produce, and lack of labour. Food waste

is also noted post-production and is mainly an outcome of a deficient quality control system.

Speaker: Dr Amiya Kumar Sahu, PhD
Founder and President
National Solid Waste Association of India, India




PROGRAMME SYNOPSIS PROGRAMME SYNOPSIS

22 Oct 2015 « Thursday | 1.30 pm-2.00 pm

22 Oct 2015 « Thursday | 2.30 pm-3.00 pm

Track A: Domestic Waste & Recycling Track B: Industrial Waste

RENEW: Engaging the Community to Recycle e-Waste Innovations in Management of Hazardous Waste and Industrial Waste Heat
A special sharing session on an environmental community collaboration by DHL, StarHub Hazardous waste management has become increasingly important due to the increasing
and TES-AMM. amount of waste generated worldwide. Decreasing land availability for landfills and
increased awareness on environmental safety have driven the development of hazardous
] waste management technologies. On the other hand, very little attention was paid on the
Speaker: Adam Reutens-Tan ; recovery of industrial waste heat as a potent source of energy. Conventionally, waste heat
Senior Manager ‘ was recovered and reused as thermal energy. However, the focus now is on new methods
CSR- StarHub, Singapore of waste heat recovery which convert even low grade waste heat into other forms of energy
[ b with increased feasibility. This presentation provides a snapshot of the industry landscape,

management methods available, stakeholders and technology development, and an analysis

of emerging opportunities for both hazardous waste management and industrial waste
22 Oct 2015 « Thursday | 3.00 pm-3.15 pm heat management.

Track A: Domestic Waste & Recycling
Special Sharing Session: Waste2wear Recycling Story Using PET

Find out how bottles are collected, brought to a recycling facility and turned into wearable
fabric.

Speaker: Melvin Leong
Industry Manager, Environment & Building Technologies, Asia Pacific
Frost & Sullivan

22 Oct 2015 « Thursday | 2.00 pm-2.30 pm

Track B: Industrial Waste

Chemical Waste: Perspective from ECO Special Waste Management
22 Oct 2015 « Thursday | 3.15 pm-3.30 pm Strong growth of Singapore’s industrialisation for the past decade has resulted a 70% increase
in toxic industrial waste (chemical waste) generation, from 0.67mil m3 in 2004 to 1.14mil

Speaker: Jaimie Lim
Director
Waste2Wear, Singapore

Track A: Domestic Waste & Recycling J m3 in 2014. .ECO, a NEA-Iic_ensed Toxic Industrial Waste Collec.tor in Singapore with over 17

: . i years operation, had experienced the changes and challenges in waste management market.
SpeCI.aI Sharing Sgssmn: C!tlzen of the Eath 1 These challenges have shaped the chemical waste management industry in providing more
A special sharing session by a Singaporean celebrity. competitive, integrated and comprehensive services to industries in Singapore. The waste

management industry becomes a strategic industry, playing an essential role in sustaining
long term commitment of multinational companies in Singapore.

Speaker: Edmund Chen

Actor, Author and Producer, Singapore Speaker: Vincent Tang

Director of Innovation and Assurance
ECO Special Waste Management, Singapore

14 15



Insights & inspiration for social innovation
22 Oct 2015 « Thursday | 2.30 pm-3.00 pm

Create Sustainable Societies by Reducing, Reusing and Recycling Waste

Speaker: Dr Euan Low
Infrastructure Advisory Services Director
' Mott Macdonald, Singapore

.N\.-.‘i i,
22 Oct 2015 « Thursday | 3.00 pm-3.30 pm

Track B: Industrial Waste

How to Handle the Growing e-Waste Challenge in Asia?

What is driving the e-waste volume? What happens today with e-waste?

How will regulators (have to) step in? What can (or have to) be done by Producers/Importers?
How to make it a commercial acceptable activity and increase value return?

Opportunities for governments and producers - the road to a real circular economy

Speaker: Patrick Wiedemann
Chief Executive Officer
Reverse Logistics Group, Germany

R
B

Photo: TPSW 2015 - Mark Estocado

AsianNGO is your premier source of information for grants, funding, )
partnerships and learning in Asia.

Our ke ings:

y offerings: = "fk“r -
e Grants and funding database
e Partner search database
e Learning resources o
e | atest news and events SIGN UP NOW!

www.asianngo.org
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Welcome to Semakau Landfill

WHEE

Programme

B e T B R 4 B R B AR A

Briefing on Solid Waste Management & Semakau Landfill

i
Q&A

WD RaREE S

Tour of Semakau Landfill

WeRLR
End of Tour

25/10/2015
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Briefing on Solid Waste Management &
Semakau Landfill

Mit % BB

From Past to Present

HEVEIR L S R OAR i AR

Transformatnon of living conditions & refuse collectlon

‘ A‘H - X
S o ] { c_' * ‘ -t »';-,
| a -w .

25/10/2015
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From Past to Present
A 0 3% 0 B Sia A 2 R A b 3R L E 3

From direct landfilling to an offshore landfill

i

Closed §

Semakau Landfill
Lim Chu Kang Choa Chu Kang (Started operation in 1999)

BB A BRI BT 19794E T ARG Fl» 7R U e 3 T A MU B
From the 1st waste-to-energy plant in 1979 to 4 plants today

Lorong Halus

Ulu Pandan (1979)

Tuas uth (2000) Keppel Seghers (2009)

Tuas (1986) Senoko (1992)
1,100 tons/day 1,700 tons/day 2,400 tons/day 3,000 tons/day 800 tons/day
SGD130 mil SGD200 mil SGD560 mil SGD900 mil SGD160 mil
bR A B R
Waste Management Loop
B
WREE Collection 2 0/0 3,‘5%
Waste Gi ted
20590AMH RTRBR
20,590 t/d Non-incinerable Waste
470/ H
KRR RMRR
Ash
+ + 2,000A8/ H
o 2,000 t/d
(o)
60% 38%
—— AR
BAEFRAH Incinerable Waste
Waste ,lzecycled 7,870/ H
22AWH  mwwam OV BB AR
x Recycle Waste-to-
#88/ Electricity < Energy
2,690 MWh/d
TE: 20144E 3T
Note: 2014 Figures
6

25/10/2015
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Current Waste Management Facilities

3 ZuERERR
lh PSenuko Waste-to-Energy Plant
- 2\ -
EEERNAL o7 . 4 N
RERLRE Jj ey, ~%
Keppel Seghers Tuas v
Waste-to-Energy Plant = 3 KERER R h ’
SRR : N -_Tuas‘lncinamtion Plant N/r &
Tuas South Incineration Plant o S ":‘/‘ ‘2 _’/j_,—a.__/rﬂ
o N mr N
Tuas Iﬁrineﬁ'lﬁﬁtrﬂétaﬁoqkl g //., -t Q/\Wﬁ'g(\/
7  “ Yof \{-:
=g ,.-“"'“m.."‘q
................ ST MY R R
Semakau Landfill

FBEATEN KPR - BIRREIE S L HEERZ
Challenges — Waste Growth & Land Scarcity

RERT L SLFNEDRRE, Rk
B B H a5 R

Amount of waste generated has risen rapidly &
will continue to rise with population &

economic growth
Tonnes Disposed Per Day 2014
2001 2012
9,000 8,340
. 7,700 8,016
8,000

7,000
6,000
5,000
4,000
3,000
2,000

1,000

0 T T T T T T T T T

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

S B 3 b B i 9 -t K o D

Less land available for disposal facilities

25/10/2015
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Our Strategies

RES5BR

Vision & Targets

o SRR (Wb, FAAL. FHOEHA) M\ B & AR TER R ki 3
+ 3R practices are integrated with daily life & business
operations

TN R RAAEEARRE R, AR
% + Avibrant industry manages waste & resources effectively and

contributes to economic growth

- RIREE LR BWARISRS, W3 13078 9809 B DA &
X ERHE W

» Waste management facilities maximise resource & energy
efficiency and minimise land footprint & environmental impacts

10

25/10/2015



SEO R EAMIRE B 5K L E R S
Semakau Landfill (SL) & Tuas Marine Transfer Station (TMTS)

Waste Transfer — Barging Operation

Senoko
Waste-to-Energy Plant

Tuas

Keppel Seghers Inc!neratlon Plant

Tuas Waste-to-Energy Plant : i i~
Tuas South
Incineration Plant

Tuas Marine

.

Transfer Station  §

"
.

N\’

ATl b _
ST tesavuasninnes e,
(about 33km) L |
Landfill

25/10/2015
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Waste Transfer Operation

(1) BB EBBNT M
& Tipping of waste into barge
7L T

(3) AL LRAS B E S

Arrival at Semakau Landfill

(2) KR

Closing of hatch cover

(4) SBAZIEHLKE LI H

Unloading of waste

8 5z fE
Landfill Operation

Dump Truck at Tip-site

-

(3) FRAE LT

Tipping of waste at landfill

“4“‘;. i

) BRI

25/10/2015



Semakau Landfill = Phase |

SORuREEY - B-BR

Start of Operation #AME  : 1 April 1999

Construction Cost ¥# : S$610 million 64Z1F 7

Landfill Area MHEH ;350 hectare 3502 Hi

Landfill Capacity Z# : 63 million m® 6 F3EAIMLH K

No. of wet cells  F-itt % M

No. of dry cells ¥t s 4

Perimeter Bund 3 4 El 1 7 km, lined with impermeable geomembrane and marine clay

Equipment

Refuse Transfer

Barge : 6 units, each 3,500 m3

Tugs : 3 units

Refuse Handling

Spreading Excavators : 2 units
Unloading Excavators : 4 units
Wheel-loaders ; 3 units
Dump Trucks : 10 units
Landfilling

Compactors : 4 units
Bulldozers ! 5 units

SEG R E 5 — b B R R

Phase Il Development of Semakau Landfill

Pulau Semakau

(A) EEREERTE

Construction of build-up sand bund

(B) #z1F & Floating Platform

o T ]
e

(C) BEk4tH]~ Wastewater Treatment Plant

(A) Construction of build-up sand bund to
close the 160m gap at the southern tip
of Semakau Landfill;

(B) Design, construction, installation, testing
and commissioning of Floating Platform;
and

(C) Design, construction, installation, testing
and commissioning of Wastewater
Treatment Plant.

25/10/2015



JLRYSR R i P

Typical Cross-Section of Perimeter Bund

Hi¥ESeaward
L (B3 F241] —
Monitoring Well (Access Road)
Geofabric AR
RS FRE Geofabric
Geomembrane

# f1Rock

¥5tClay =

e /
Perimeter Bund

#FIK Seabed

EERABEETHE (20154E4H30H%I)

Construction of build-up sand bund (Completed 30 Apr 2015)

160K FF 0 DATE 2 — L B 3t

Close 160m gap to form a single landfill cell

ZEBRERMTH Install perforated sub-soil pipes and sump
BB MR Landfill Area: 1574 Hi157 Hectares

HE AR Capacity: 16.7 Million cubic meter 1 F6H70/5 34K
E A Operation: Aug 2015

s R M.

¢ Gap before closing
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HERIR BN Construction of build-up sand bund

N B B kb (?YQ.\J}(F.

Bk 4b3E )~ Wastewater Treatment Plant

FEIRE Main functions of WWTP

(1) fREHELE MK Maintains water level in Phase Il cell
(Il) EELKBEK Treats excess water in Phase Il cell

» KB EEFHSHRE, AHAKE To meet international discharge
standard before discharging wastewater to open sea

» KO EFRE (a) NARR A (b) g

Water level increases due to (a) rainwater accumulation; (b) landfilling

#it %8 Design Information:
> B F 6 %M Floating Structure - 58m (L) x 48m (W) x 2.4m (H)

> BIKALER Wastewater Treatment capacity - 18,000 m*/day
BOKGE MRMRE, HRESRASTHRY

WWTP adjusts pH, removes heavy metals & suspended solids

20
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Bk Ab# )~ Wastewater Treatment Plant

21

FHTPE (20154E3H5H5%I)
Floating Platform — Completion (5 Mar 2015)

FE I Main Functions

BRAMBKIR Safe disposal of ash into Phase Il cell
[RENBERRERY, WERIBRIMMER ]

Large cell with uneven seabed, risk of ash sliding

Bz & &t %R FP Design Information
+ 200m (L) x 20m (W)

IS EH 2 linkspans

SME—B TR 5 pontoons (40m x 5) linked by connectors

5 REMBLAEETEE 5 spuds as stabilisers

104N (BABEIFA) 10 anchors (for shifting)

FPA] MBI EEM—#IZ LML FP for 2 dump trucks & 1 Excavator

B P& #3) FP can be shifted

LW REBKTRRA, BT 5 BRI B v

When seabed is landfilled to 2m depth, conventional landfilling can commence
(using bulldozer and compactor)

25/10/2015
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ENESELDRNUEEHMERTE

Co-exist landfill with rich biodiversity

Co-exist landfill with rich biodiversity

~ Anenvironmental solution created out of sea space

WS Bird Watching

NATURE

. JOURNEYS

25/10/2015
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BT

7= ,@J Be | ERRE | HE | SEES SIEEE | BHEES BFE oottt | 7| g
e A&
EA i
24 | Ron Deputy ¥rim | Waste & 104/10/23 | +6567319170 | wong_chak_huat@nea.gov.sg | ¥8i% % | BEEE
= | Wong Director W Resource BE | UE
=2 Chak Management it | B
35 | Huat Department S S
Ong Chin | Senior Waste & +6568617160 | ong_chin_soon@nea.gov.sg
Soot Manager Resource
(Semakau Management
Landfill) Department
Sim Jun | Manager Waste & +6567086089 | sim_jun_hua@nea.gov.sg
Hua Resource
Management
Department
tHET | Annie Deputy ¥ | Environmental | 104/10/22 | +6564714367 | annie_tan@nea.gov.sg FERZES | BEEE
Tan Director 4733 Learning 25 | UE
Centre B | BHEL
Michelle | Senior Environmental +6564714371 | michelle_tay@nea.gov.sg =S| xR
Tay Assistant Learning
Director Centre

62




National
Environment
Agency
Safeguard « Nurture + Cherish
Michelle Tay
Senior Assistant Director

Environmental Learning Centre
Singapore Environment Institute

DID : +65 64714371
Fax : +65 6734 9269
Email : michelle_tay@nea.gov.sg

National
Environment
Agency

Safeguard - Nurture * Cherish

Ong Chin Soon

Senior Manager (Semakau Landfill)
Waste & Resource Management Department
Environmental Protection Department

DID : +65 9822 3850
HP : +65 9274 7851
Fax : +65 6861 7160
Email : ong_chin_soon@nea.gov.sg

"%, National

' Environment
Agency
Safeguard + Nurture « Cherish

Sim Jun Hua

Manager

Planning

Waste & Resource Management Department
Environmental Protection Division

DID : +65 6708 6089
Fax : +65 67319731
Email : sim_jun_hua@nea.gov.sg

National

Environment
Agency
Safeguard * Nurture - Cherish
Annie Tan
Deputy Director

Environmental Learning Centre
Singapore Environment Institute

DID : +65 64714367
Fax : +65 6734 9269
Email : annie_tan@nea.gov.sg fPT

\ National

\ Environment
Agency
Safeguard * Nurture * Cherish

Ron Wong Chak Huat

Deputy Director

Planning

Waste & Resource Management Department
Environmental Protection Division

DID : +6567319170
Fax : +6567319731
Email : wong_chak_huat@nea.gov.sg

"%, National
Environment
- Agency
\Sﬂleguard * Nurture * Cherish
Tng Mei Ling
Senior Assistant Director

Environmental Protection Policy Department
Environmental Protection Policy & International Relations Division

DID : +6567319227
Fax :+6567319922
Email : tng_mei_ling@nea.gov.sg



