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B.F.A. Basnayake, Meththika Vithanage 

034 OWT 7-125Characterization of landfill leachate draining from Gohagoda municipal 
solid waste open dumpsite for dissolved organic carbon, nutrients and 
heavy metals 

7 Shunsuke Kashiwakura, Lei Zhang, Kazuaki Wagatsuma 
028 OWT 8-131Rapid quantification of manganese in steel scraps by laser-induced plasma 

spectroscopy under atmospheric pressure 
8 Yong-Chil Seo, Jeong-Hun Kim, Seung-Jae Jung, Seung-ki Back, Jin-

Ho Sung,  Dhruba Bhatta, Hang-Seok Choi, Ha-Na Jang 
161 OWT 9-136

Application of oxy-combustion to waste sludge as a carbon capture and 
storage technology 
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OWB - Waste Biomass Utilization 

1 

Emenda Sembiring, Listra Endenta Sitorus, Dwina Lubna, Marsha 
Annastasya 

122 OWB 2-143
The Important of Germination Index for Compost Application to Enhance 
a Plant Growth 

2 
Jae Sung Park, Hungeun Choi, Sangwoo Lee, Kyuyeon Kim, Jungu 
Kang, Kiheon Kim, Giljong Oh 157 OWB 4-149
Biomass contents and its effect factors of SRF in Korea 

3 

Kyuyeon Kim, AhhyeonJeon, Jungu Kang, Sungsu Rhee, Jaesung Park, 
Kiheon Kim, Giljong Oh 

046 OWB 5-154Waste Stream Analysis and Energy Recovery Plan on Organic 
Sewage Sludge in Korea 

4 
Ni Luh Putu Sari Udyani, Sukandar 

166 OWB 6-160C-Organic Degradation On Preliminary Study Of Sludge Produce Water 
Potential Composting At Oil And Gas Industry 

5 
Osamu Sawai, Teppei Nunoura, Kazuo Yamamoto 

022 OWB 7-166Supercritical Water Gasification of Sewage Sludge Using Bench-Scale 
Reactor: Study on the Behavior of Metals and Nutrients 

6 
Sandhi Eko Bramono, Jianzhong He 

007 OWB 8-173Anaerobic Fermentation of Food Waste to Biosolvents by Clostridium 
species 

7 
Seno D. Panjaitan, Sukandar, Berlian Sitorus, Yandri 

165 OWB 9-178Potency of Biogas from Municipal Solid Waste for Electricity Generation: 
Case Study of A small scale Landfill in Pontianak 

8 
Wahyono Hadi 

115 OWB 10-184
Solid Waste Bio Refinery  

OSM - Integrated of Solid Waste Management 

1 Asep Sofyan, Enri Damanhuri 
125 OSM 1-192

Greenhouse Gas Mitigation Scenario for Solid Waste in Indonesia  
2 Dena Sismaraini, Enri Damanhuri 

141 OSM 2-198Waste Characteristic Suitability in Bogor Regency as Alternative Fuels and 
Raw Materials in Cement Industry 

3 Dennis Victor, Agamuthu P 
053 OSM 3-205Strategic Environmental Assessment Policy Intervention Scenario for Solid 

Waste Management in Malaysia 
4 Haryo Tomo, Karl-Heinz Kettl, Michael Eder, Michael Narodoslawsky 

073 OSM 4-213Combinatorialand Pinch Analysis for Minimizing Generated-Air Pollution 
from Solid-waste Treatment Area 

5 Kazuei Ishii, Toru Furuichi, SangYul Kim, Yu-Chi Weng 
133 OSM 5-219A New Concept of Final Disposal Systems for MSW Management 

Considering Storage of Recyclable Materials and Disaster Waste 
6 Mochammad Chaerul, Tiara Puspita Dewi 

100 OSM 8-226Evaluation and Improvement of Solid Waste Management at Traditional 
Market (Case Study: Ujung Berung Traditional Market in Bandung City) 

7 Sithamparanathan Sivakumaran, Celia Marquez,  Periyathamby 
Kuruparan, Mohamed Irshad 

088 OSM 9-231
Integrated Solid Waste Management System Implementation in Ampara 
District, Sri Lanka  
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8 Yong-Chul Jang,Yashoda Padeyanda, Geonguk Kim, Jintae Kim 
Seunguk Lee 

087 OSM 10-237
Current Practices and Challenges of Municipal Solid Waste Management 
Toward a Sustainable Society in Korea 

9 Yoshinori Ito, Katsuya Nagata 
027 OSM 11-243Empirical Study About the Waste Environmental Measure and Corporate 

Value in Japanese Companies  
10 Yu-Chi Weng, Toru Furuichi, Kazuei Ishii, Sang-Yul Kim, Yuki Kaji 

119 OSM 12-250
Proposal of Estimation Model for the Destruction Quantity of the Building 
Stock Considering the Regional Characteristics and Its Application to the 
Regional Rehabilitation Plan -Learned from the Lesson of the Great East 
Japan Earthquake 

11 Yu-Chi Weng, Toru Furuichi, Kazuei Ishii, Sang-Yul Kim, Yuta Satake 

120 OSM 13-259
Study of Reduction of Final Disposal Amount and GHG Emission by 
Waste Management Strategy for the Municipalities without Incinerators - 
Effectiveness of Recycling by Improved Separation of Kitchen Waste, 
Papers, and Plastics in Kitahiroshima City- 

OHW - Hazardous Waste Management 
1 Asri Cipta Indah Oktaviana, Tri Padmi 

163 OHW 1-267Identification of Informal Integrated Circuit Recycler and Collector as a 
Basis For Material Flow Analysis of Integrated Circuit in Bandung 

2 Sithamparanathan Sivakumaran, Periyathamby Kuruparan, Celia 
Marquez 

089 OHW 2-274
Evaluation of Clinical Waste Disposal Practices of Hospitals in Ampara 
District, Sri Lanka 

3 Widi Astuti, Purwanto, Enri Damanhuri 
130 OHW 3-280A Study on Public Perception & Behavior and Factors Which  Influence 

Electronic Waste Management (E-Waste) in Semarang 
4 Yong-chul Jang,Seunguk Lee,Minchoel Kim,Geonguk Kim,Bosaeng 

Kim,Kyusik Sung 
086 OHW 4-288

A Roadmap of waste electrical and electronic equipment(WEEE) recycling 
technology development in korea 

5 Zeneth Ayesha Thobarony 
140 OHW 6-294Characteristic and Potential Generation of  Hazardous Waste From 

Assembly Process in Automobile Industry (Case Study: Industry X) 
OHE - Health and Environment Aspect of Solid Waste Handling 

1 Kyeong-ho Lee, Jung-sik Kim, Jong-heon Ham, Seung-kyu Chun 
118 OHE 2-300An Assessment Study on the Potential Application of Solidified Sludge as 

a Landfill Cover by Using of Odour Index Species 
2 Nguyen Phuc Thanh, Yasuhiro Matsui 

070 OHE 3-306Scenario Analyses on Municipal Solid Waste Treatment Alternatives in 
Vietnam by using Life-cycle Approach 

3 Ramrav Hem, Toru Furuichi, Kazuei Ishii, Yu-Chi Weng, Sang Yul Kim 

124 OHE 4-316Three-Dimensional Analysis of Groundwater Contaminated by 1,4-
Dioxane at an Illegal Dumping Site with Complex Hydrogeological 
Features 

4 Samaneh Pasha Zanousi, Bita Ayati, Hossein Ganjidoust 
158 OHE 5-323

Evaluation of sludge reduction by Aquatic Tubifex 
5 Sunarto, Sudharto P. Hadi, Purwanto 042 OHE 6-328
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The Role of Waste Processing at TPS on The Reducing of Carbon 
Footprint of Waste Management in Malang 

OSL - Sustainable Landfilling 
1 Alice Leney, Taulehia Pulefou, Farran Redfern 

030 OSL 1-335Landfill Construction and Leachate Management for Low-lying Coral 
Atolls 

2 Dongbei Yue,Yuanyuan Zhang,Jianguo Liu,Yongfeng Nie 

018 OSL 2-341Effectiveness of Aerobic Pretreatment of Municipal Solid Waste for 
Reduction of Non-methane Organic Compounds during Simulated 
Landfilling 

3 Gemunu Herath, R Jayathilake, K H P Madusanka, D D S S 
Weerasooriya, N K Wijewardena, Ken Kawamoto, Norio Tanaka 

094 OSL 3-347
Characterizing Solidwaste at Dumps in Different Geographical Settings of 
Sri Lanka for Potential Energy Generation 

4 Kasam, Sarto, Siti Syamsiah, Agus Prasetyo 
009 OSL 5-353Effect of Age of Municipal Solid Waste on Quantity And Quality Of 

Leachate Generation By Column-Landfill Experiment 
5 Kent P. von Maubeuge, Holger Pohlmann, Anang Widarso 

005 OSL 6-359Advantages of Geosynthetics over Natural Materials in Composite Liner 
Systems 

6 Kent P. von Maubeuge, Holger Pohlmann, Anang Widarso 
006 OSL 7-366

The New Generation of Geosynthetic Clay Liners 
7 M. Saravanan, M. Kamon, H.A. Faisal, T. Katsumi, T. Akai, T. Inui, A. 

Matsumoto 
143 OSL 8-374

Landfill Liner Interface Parameters and Member Selection With Stability 
Assessment, and Factor of Safety Predictions with Seismic Loading 

8 Opy Kurniasari, Enri Damanhuri, Tri Padmi, Edwan Kardena 
149 OSL 10-385Performance  Methan Oxidation in Lysimeter Using Compost Landfill 

Mining  as Biocover to Reduce Methane Gas Emissions from Landfills 
9 Pham T.H.D., Le V.C., J. L. Vasel 

025 OSL 11-391N Removal Modelisation in a Moving Bed Bio-film Reactor (MBBR) with 
a modified ASM3 model 

10 R.T.K. Ariyawansha, B.F.A Basnayake, A.S.H. Chandresena, S.A.D.N. 
Senevirathne 

052 OSL 12-400
Inferences Drawn from Converting a Dumpsite Quarry to a Sustainable 
Landfill in the East Coast of Sri Lanka 

11 Ruslan Ramang, Benno Rahardyan, Tri Padmi, Enri Damanhuri 

003 OSL 13-406
Effects Of Problems And Waste Handling On The Community 
Participation In Waste Management  (a Case Study in the Urban 
Cimahi) 

12 Samin, Enri Damanhuri, Suprihanto Notodarmojo, Kuntjoro Adji 
Sidarto 

129 OSL 14-414
The Determination of Leachate Generation Using a Modified Thornthwaite 
Method 

13 Sri Darwati  
162 OSL 15-421Developing A Block Controlled Landfill Concept for Dumpsites 

Rehabilitation 
14 Takashi Miyagawa, Masumi Furusawa, Yasushi Matsufuji 038 OSL 16-427
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Improvement of an Existing Open Dumping Site by Fukuoka Method 
Through JICA Training Follow-Up Program 

15 Tri Padmi, Sandia Primeia, Herto Dwi Ariesyady 
142 OSL 17-433Identification of Bacteria Communities that Play Role of Methane 

Oxidation inside Potential Landfill Cover Material (Biocover) 
16 Tri Budi Prayogo, Yutaka Dote, Tomoo Sekito 

065 OSL 18-440
The Effect of Water Content of Waste Material on Gas Generation 

17 Widodo Brontowiyono, Ribut Lupyanto, Tuti Anuriyah, Hardjono 
Sudjanadi 

156 OSL 19-445
The Role of Community Solid Waste Management towards Sustainable 
Final Disposal Site (TPA) Piyungan, Yogyakarta 

IX POSTER PRESENTATION 
1 Adhiet Bayu Wibisono, Benno Rahardyan 

136 P 1-451Green Gas Emission Inventories On Landfills Within The Bandung 
Metropolitan Area 

2 Atsushi Fujiyama, Toru Matsumoto 
071 P 2-458Proposition and Application of Theoretical Model for Appropriate Sound 

Material-cycle Blocks Considering the Properties of Circulative Resources  
3 Byung-Hwan Kim, Byung-Hwan Kim, Jeong-Heon Kim, Pil-Sun Kang, 

Seung-Kwan Yoo, Young-Min Jo 
067 P 3-465

NOx Abatement from a Solid Waste Incinerator Using Hybrid Filter Bag 
and SNCR System 

4 Dwipayanti, N.M.U. Purnama, I.G.H., Kusuma Jaya, I.M., Mahardika, 
P.Y.A. 

152 P 4-470The Sustainability of Community Based Municipal Solid Waste 
Management/MRF in Denpasar: A Review on Building Capacity of 
Stakeholders 

5 Eka Marwati, Ririn Restu Adiati, Muhammad Juanda, Benno 
Rahardyan 

123 P 5-478
Study of Waste Management System In Soekarno-Hatta International 
Airport (SHIA) 

6 Fumiyoshi Ohno, Masataka Hanashima, Toru Furuichi 
032 P 6-484

The Application Of The Multi-Security System At Landfill Sites 
7 Geonguk Kim, Yong-Chul Jang, Seunguk Lee, Minchoel Kim, Sora Yi 

084 P 7-494Material Flow Analysis for Recycling Processes of Waste Materials at 
Recycling Facilities  

8 Hideki Wakabayashi, Shigeyuki Shoji, Kazuei Ishii, Masataka 
Hanashima, Toru Furuichi 

145 P 8-499
Continuous Field Investigation on Stabilizing Waste in Closed System 
Disposal Facilities in Japan 

9 Isamu Norimatsu, Shigeo Ueda, Masataka Shishime, Masahiro 
Ishikawa, Minoru Yamamoto 050 P 9-506
Evaluation Of Self-Healing Waterproofing Material 

10 Jae Hyuk Hyun, Chul Hee Lee, Kwang Yun Lee, Ki Jung Park, Woo 
Seong Lee 

126 P 11-512
The Potential for the Conversion into RDF of Domestic Solid Waste 
Produced in Daejeon, Korea 

11 Jeehae Choi, Eunjeong Jeon, Jongchoul Won, Jun-Seong Jeong, 
Hyungjin Jeon, Gi-Wook Choi 128 P 12-517
Quality Assessment Of Bioethanol Produced From Organic Wastes 
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12 Ji Hye Jo, Eun Mo Yang 
167 P 13-520Recent Status And Challenges Of Waste Biomass-To-Energy In South 

Korea 
13 Jintae Kim, Yong-Chul Jang, Seunguk Lee, Minchoel Kim, Gungook 

Kim 
085 P 14-525

Household Hazardous Waste Management in Daejeon Metropolitan City in 
Korea 

14 Katharina Oginawati, Anggi Denisa Huseina 
168 P 15-530

Utilization of Solid Waste from Tofu Industry as Food Source 
15 Kazuyuki Suzuki, Yugo Isobe, Yoich Watanabe, Mikio Kawasaki 

061 P 16-540Survey of Waste Electrical and Electronic Equipment in Non-Combustible 
Municipal Waste in Japan 

16 Kosuke Kawai, Luong Thi Mai Huong, Masahiro Osako 
091 P 17-546Characteristics of municipal solid waste collection amount in Hanoi 

city, Vietnam 
17 Liliana Yetta Pandi 

041 P 18-553
Provision on Safety of Solid Radioactive Waste Management in Indonesia 

18 Masanao Nagamori, Yugo Isobe, Yoichi Watanabe, Nuwan Kumara 
Wijewardane, Mohamed Ismail Mohammed Mowjood, Tomohiro Koide 
and Ken Kawamoto 111 P 19-558
Comparison of Several Landfill Gas Compositions Between Japan and Sri 
Lanka 

19 Masatoshi Tanaka ,Yasunori Tanaka,Mitsuyuki Nishihara, Daisuke Ito 
036 P 20-565Solid Waste Treating And Recycling Method By Producing Alternative 

Fuel For Cement Industry 
20 Mikio Kawasaki, Yugo Isobe 

078 P 21-570Concentration Method of Asbestos in Recycle Residue of Construction 
Waste 

21 Nara Shin, Mi-Soo Shin, Dong-soon Jang, En-soo Na 
107 P 22-575A Numerical Study of Multiple Screw Type Dryer for Treatment of 

Sewage Sludge 
22 Ryoji Matsumoto,Toshinori Ichimaru, Fumiyoshi Ohno, Masataka 

Hanashima,Toru Furuichi 
031 P 26-581

Study Of An Application To The East Japan Great Earthquake Disaster 
Revival Of Tray Type Closed System Landfill Site(Tcs) 

23 Seok-Pyo Yoon,  Hyung-Wook Kim, Nam-Hoon Lee, Kyung Kim, 
Byung-Sun Lee 

021 P 27-589
Lab-Scale Lysimeter Experiment On The Aerobic Landfill Stabilization 
For Landfill Site Reuse 

24 Shigeyoshi Imaizumi, Kengo Kudo, Shinzou Matsuyama, Sadahiko 
Usami  

040 P 28-595
Efficiency of placement of geonet under BMS layer subject to local 
settlement 

25 Takashi Kohinata, Kazuei Ishii, Masataka Hanashima, Toru 
Furuichi,Toshiro Komoda 

101 P 29-602
Introduction of The Latest Closed System Disposal Facilities and Case 
Analysis 

26 Takaya Kato, Masataka Hanashima, Sotaro Higuchi, Kazuo Tameda, 
Minoru Ishibashi, Tomio Sugimoto, Takayuki Hashimoto, Mutsumasa 
Yokoyama, Satoru Hirano, Akira Yoshida, Morihiro Osada 

090 P 30-610
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Research on The Salt Recycling by Product in Leachate Treatment Facility 
27 Warmadewanthi, Pandebesie E.S, Ainun R. 

110 P 31-615Potential of Environmental Pollution From Solid Waste Treatment in 
Composting Centre 

28 Xianjun Lu, Toru Matsumoto, He Xu, Yingnan Gao 
072 P 32-622Comparative Study on Recycling System of End-of-life Mobile Phone 

between Japan and China 
29 Yasushi Shiozawa, Yasushi Shiozawa, Masayoshi Kita, Ryuji Nishimura, 

Shin Matsumoto, Masataka Hanashima, Toru Furuichi 
105 P 33-626

The Transition in Treatment Methods and The Latest Treatment 
Technology for Landfill Leachate in Japan 

30 Yingying Dou, Toru Matsumoto 
037 P 34-632Environmental Evaluation Of A Recycling System For Kitchen Waste 

From Restaurants And Hotels In An Urban Area 
31 Yugo Isobe, Mikio Kawasaki, Kazuyuki Suzuki, and Yoichi Watanabe 

102 P 35-637A Study on Proper Treatment of Non-Combustible Waste in MSW in 
Japan 

32 Yuji Takeda, Noboru Tanikawa, Yoshihisa Hamada, Hisashi Baba, Ken 
Asaoka, Kazuyoshi Okazawa 

116 P 36-642
Study On The Reliability Of Information On The Manifest Of Landfilled 
Industrial Waste In Japan  

X MUNICIPAL SOLID WASTE MANAGEMENT 
1 Rudy A. Arifin 

MSWM 01-1
Development of Municipal Solid Waste Management System in Indonesia 

2 Tariq Bin Yousuf 
MSWM 02-1Solid Waste Management in Bangladesh : Implementation of Clean Dhaka 

Master Plan  
3 Sour Sethy 

MSWM 03-1
Municipal Solid Waste Management in Cambodia 

4 Kurian Joseph 
MSWM 04-1

Solid Waste Management in India Current Situation and Issues 
5 Takeshi Fujiwara 

MSWM 05-1
Current Situation of Municipal Solid Waste Management in Japan 

6 Anita Firmanti Eko Susetyowati 
MSWM 06-1

RnD Products on Solid Waste Management 
7 Suryaman Shakya 

MSWM 07-1
State of SWM in Nepal and Strategies to Improve 

8 Ong Seng Eng 
MSWM 08-1

Solid Waste Management in Singapore 
9 Orawan Siriratpiriya 

MSWM 09-1
Municipal Solid Waste in Thailand 

10 H. Rendra Kresna 
MSWM 10-1

TPA Wisata Edukasi Talangagung Kepajen di Kabupaten Malang 
11 Agamuthu Pariatamby 

MSWM 11-1
The 2012 Situation of MSW Management in Malaysia 

12 Josrizal Zain 
MSWM 12-1

Waste Management City Scale of Payakumbuh 
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13 B. F. A. Basnayake 
MSWM 13-1

Status and Future Directions on Solid Waste Management in Sri Lanka 
14 Jaehyuk Hyun 

MSWM 14-1
Recent Trend in Municipal Solid Waste Management of Korea 

15 Cynthia Hendrayani 
MSWM 15-1

Treatment of MSW at Bantargebang Landfill 
16 Tri Rismaharini 

MSWM 17-1
Surabaya as Eco and Sustainable City in The Globalization World 

XII SPECIAL LECTURE 
1 Yoichi Toyama 

SL 01-1Waste Management Administration of Japan, History of Waste 
Management in Japan and Recent Activities on 3Rs Inside and Outside 
Japan 

 

2 David Kuper 
SL 04-1Avoidance of Methane Production from MSW Decay Through 

Composting (CDM TPST Project) at Temesi (Gianyar), Bali  
3 Jan Theulen 

SL 05-1Economical and Resource Efficient Recovery of MSW in Cement Kilns in 
Indonesia  

4 Byung Chul Shin 
SL 06-1

Introduction to SLC and its Overseas Activities 
5 Johannes Jager 

SL 07-1
Landfill Reconstruction for Sustainability 

6 Budi S. Prasetyo 
SL 09-1

State of Art Geosynthetics Application in Landfill Engineering 
7 Christopher Godlove 

SL 10-1Global Methane Initiative : Targeting Solid Waste Management for 
Methane Emission Reductions  

XIII MAP AND LAYOUT VENUE 
XIV AKNOWLEDGEMENT   
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SYMPOSIUM AGENDA 

 

Time 
Monday,  
8-Oct-12 

Tuesday,  
9-Oct-12 

Wednesday, 
10-Oct-12 

Thursday,  
10-Oct-12 

8:00  08:00 
 

Registration 
 

08:00 
 

Registration 
 

08:00 
Registration 

08:30 
 
 
 

 
 

Registration 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site Visit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9:00 09:00 
Oral 

Presentation 
Session 

09:00 
MSWM 
Session 

 

09:00 
MSWM 
Session  

 10:00 
10:20 

Coffee Break 
10:20 

Coffee Break 
10:40 

Oral 
Presentation 

Session 

10:40 
MSWM 
Session 

 

10:40 
 

Special Lecture 1 
 

11:00 

12:00 12:00 
Lunch, Exhibition and Poster 

Session 
12:10 
Lunch, Exhibition 
and Poster Session 

12:30 
Opening Ceremony 

13:00 13:00 
 
 

Oral 
Presentation 

Session 
 
 

13:00 
 
 

MSWM 
Session 

 
 
 

13:15 
Opening of 
Exhibition 

13:10 
 

Special Lecture 2 
 14:00 14:00 

Plenary Lecture 1 

14:30 
Plenary Lecture 2 

14:30 
Coffee Break 14:40 

Coffee Break 14:50 
 
 
 

Special Lecture 3 

15:00 15:00 
Plenary Lecture 3 

15:00 
 
 

Oral 
Presentation 

Session 

15:00 
 
 

MSWM 
Session 

15:30 
Coffee Break 

16:00 16:00 
Plenary Lecture 4 

16:30 
Plenary Lecture 5  

 
 17:00 17:00 

Plenary Lecture 6 
 

 

18:00  

18:30 
 

Farewell Party 
(Dinner) 

 

19:00 19:00 
 

Welcoming Party 
(Dinner) 20:00 

 
 Room:  Wantilan B Wantilan A, C1, C1, Jauk, Garuda Wantilan Convention Center 
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FIRST DAY(1st Day): Monday, October 8th, 2012 
 

Plenary Session 
Room: Wantilan Convention Center 

 

 

 

 

 

 

 

 

 

 

Time Agenda Moderator 

08.30 - 12.30 Registration 

12.30 - 13.15 Opening ceremony: MC 
- Organizing Committee (Report of committee) 
- Chairpeson of APLAS Bali 2012(Welcoming speech) 
- Governor of Bali, Indonesia (Welcoming speech) 
- Representative of Ministry of Environment, 

Japan(Welcoming speech) 
- Minister of Public Works, Indonesia (Opening remarks) 

13.15 - 14.00 Opening of exhibition: Minister of Public Works, Indonesia 

14.00 
 
 

14.30 

- 
 
 
- 

14.30 
 
 

15.00 

Plenary lecture 1: Mrs. Masnellyarti Hilman, Indonesia: Waste 
Management Policy in Indonesia 
Plenary lecture 2: Dato' NadzriYahaya, PhD, Ministry of 
Housing and Local Government, Malaysia: Policy and Strategy 
of Solid Waste Management in Malaysia 

Prof. Enri 
Damanhuri 

15.00 - 15.30 Plenary lecture 3: Prof. ChettiyappanVisvanathan, AIT 
Thailand: 3R Pathway Towards Sustainable Landfill Management 

15.30 - 16.00 Coffee break 

16.00 - 16.30 Plenary lecture 4: Prof. Masaru Tanaka, TUES Japan: 
Promotion of 3Rs and Solid Waste Disposal 

Prof. 
Agamuthu 
Pariatamby 16.30 - 17.00 Plenary lecture 5: Prof. Kunio Yoshikawa, TIT Japan: 

Production of Useful Fuels and Electricity from Biomass and 
Waste Resources 

17.00 - 17.30 Plenary lecture 6: Prof. Joni Hermana, ITS Indonesia: Landfill 
Leachate Handling and Treatment in Indonesia 

19.00 - 21.00 Dinner, Welcoming party 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 
 

Parallel Session  
Session A – Waste Prevention Management (OWP) 

&Municipal Solid Waste in Developing Countries (OMS) 
Room : Wantilan A 

 
No  Time  ID no  Code  Name Country Title Moderator

1  09.00‐09.20  1  OWP‐1 
Ahmad Fariz 
Mohamed 

Malaysia 
Standard for Waste Recycling Industry in 
Malaysia: Towards Sustainability of Recycling 
Industry.  Takeshi 

Fujiwara 
 

2  09.20‐09.40  29  OWP‐8  Sakaraia Serau Fiji Islands Sharing the Experience of 3R Project in Fiji 

3  09.40‐10.00  75  OWP‐3  Fauziah S.H.  Malaysia 
Challenges of 3Rs Implementation: Public 
Participation towards Sustainable Waste 
Management in Malaysia 

10.20‐10.40  Coffee Break

4  11.00‐11.20  146  OWP‐9  Tariq Bin Yousuf  Bangladesh 
3R Action Plan: A Targeted Waste Management 
Solution for Bangladesh   

12.00‐13.00  Lunch, Exhibition and Poster Session

5  13.00‐13.20  159  OWP‐5  Hossein Ganjidoust  Iran 
Municipal Solid Waste Minimization Programs 
in Alvand, Qazvin, I.R.Iran 

Agamuthu 
P. 
& Asep 
Sofyan 

6  13.20‐13.40  39  OMS‐9 
Siti Norbaizura Md. 
Rejab 

Japan 
Low‐Carbon City 2025; Sustainable Iskandar 
Malaysia ‐ from the viewpoint of Solid Waste 
Management 

7  13.40‐14.00  58  OMS‐7 
Periyathamby 
Kuruparan 

Sri Lanka 
Development of Waste Segregation Scheme for 
Compost Processing in Ampara Urban Council in 
Ampara District Eastern Sri Lanka 

8  14.00‐14.20  59  OMS‐8 
Periyathamby 
Kuruparan 

Sri Lanka 

Learning Experience of Cluster Waste 
Management Facilities:  Karaitivu Waste 
Transfer Station and Addalachenai Landfill 
under Ampara District Eastern Sri Lanka 

9  14.20‐14.40  60  OMS‐5  Irwan Ridwan Rahim  Japan 

Economic Incentives in an Effort to Reduce 
Greenhouse Gas Emissions from Municipal Solid 
Waste Sector (Case study in Indonesians’ Major 
Cities) 

14.40‐15.00  Coffee Break

10  15.00‐15.20  79  OMS‐4  Do Thi Thu Trang  Japan 
Estimation of Commercial and Institutional 
Solid Waste Generation in Hue city, Vietnam 

Kurian 
Joseph 
&Dollaris 
Riauaty 

11  15.20‐15.40  92  OMS‐10  Yasuhiro Matsui  Japan 
Comparison of Operational Efficiency Among 
Waste Collection Systems in Da Nang City, 
Vietnam 

12  15.40‐16.00  95  OMS‐6  Naofumi Sato  Japan 
Current Condition and Issues of Municipal Solid 
Waste Management in Sri Lanka 

13  16.00‐16.20  127  OMS‐1  D.M.C.B. Wijerathna  Sri Lanka 
Solid Waste Management Issues in Developing 
World – A case study from Sri Lanka 

14  16.20‐16.40  155  OMS‐3  Dian Marya Novita  Indonesia 
Heating Value Based on Composition and 
Characteristics of Municipal Solid Waste in 
Indonesia in Waste to Energy Concept 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 

 
Parallel Session 

Session B – Waste Biomass Utilization (OWB) 
&Waste Proccessing and Treatment (OWT) 

Room : Wantilan C1 
 

No  Time  ID  Code  Name Country Title Moderator

1  09.00‐09.20  7  OWB‐8  Sandhi Eko Bramono  Indonesia 
Anaerobic Fermentation of Food Waste to 
Biosolvents by Clostridium species 

Suryaman 
Shakya 2  09.20‐09.40  22  OWB‐7  Osamu Sawai  Japan 

Supercritical Water Gasification of Sewage 
Sludge Using Bench‐Scale Reactor: Study on the 
Behavior of Metals and Nutrients 

3  09.40‐10.00 

10.20‐10.40  Coffee Break

4  10.40‐11.00  46  OWB‐5  Kyuyeon Kim  Korea 
Waste Stream Analysis and Energy Recovery 
Plan on Organic Sewage Sludge in Korea 

Joni 
Hermana 

5  11.00‐11.20  115  OWB‐10  Wahyono Hadi Indonesia Solid Waste Biorafinery

6  11.20‐11.40  157  OWB‐4  Jae Sung Park  Korea 
Biomass Contents and its Effect Factors of SRF 
in Korea 

7  11.40‐12.00  122  OWB‐2  Emenda Sembiring  Indonesia 
The Important of Germination Index for 
Compost Application to Enhance a Plant 
Growth 

12.00‐13.00  Lunch, Exhibition and Poster Session

8  13.00‐13.20  165  OWB‐9 
Seno Darmawan 
Panjaitan 

Indonesia 
Potency of Biogas from Municipal Solid Waste 
for Electricity Generation: Case Study of a Small 
Scale Landfill in Pontianak 

Tariq Bin 
Yousuf  
& Alex 
Chalik 

9  13.20‐13.40  166  OWB‐6 
Ni Luh Putu Sari 
Udyani 

Indonesia 
C‐Organic Degradation on Preliminary Study of 
Potential Composting of Sludge Produce Water 
from Oil and Gas Industry 

10  13.40‐14.00  23  OWT‐2  Bijan Bina  Iran 
Evaluation of Stability Parameters in In‐Vessel 
Composting of Municipal Solid Waste 

11  14.00‐14.20  33  OWT‐6 
S.S.R.M.D.H.R. 
Wijesekara 

Sri Lanka 
Application of Nano‐Zero Valent Iron for 
Landfill Leachate Treatment in The Tropics 

12  14.20‐14.40  34  OWT‐7  Sonia S.Mayakaduwa  Sri Lanka 
Characterization of Leachate Draining From 
Gohagoda Landfill for Dissolved Organic 
Carbon, Nutrients and Heavy Metals 

14.40‐15.00  Coffee Break

13  15.00‐15.20  35  OWT‐1  Ari Rahman  Japan 
Thermodynamic Simulation of Textile Sewage 
Sludge Combustion 

Mitsuo 
Kawaguchi 
&Emenda 
Sembiring 

14  15.20‐15.40  44  OWT‐4  Mohajit  Indonesia 
Financial  Prospect  to  The Application of 
Decanter System for The Treatment of Sludge 
Waste in Water Treatment Plant System 

15  15.40‐16.00  135  OWT‐5  Pham T.H.D.  Vietnam 
Numerical Hydrodynamic of Liquid and Solid 
Phase in Moving Bed Biofilm Reactor to 
Removal Nitrogen 

16  16.00‐16.20  161  OWT‐9  Yong‐Chil Seo 
South 
Korea 

Application of Oxy‐Combustion To Waste 
Sludge As A Carbon Capture and Storage 
Technology 

17  16.20‐16.40  28  OWT‐8 
Shunsuke 
Kashiwakura 

Japan 
Rapid Quantification of Manganese in Steel 
Scraps by Laser‐Induced Plasma Spectroscopy 
under Atmospheric Pressure 

18  16.40‐17.00  164  OWT‐3  Elisabeth Leonora   Indonesia 
Study of Coagulation and Flocculation Process 
in Leachate Treatment 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 

 
Parallel Session 

Session C – Integrated Solid Waste Management (OSM) 
Room : Wantilan C2 

 
No  Time  ID  Code  Name  Country  Title  Moderator 

1  09.00 ‐09.20  27  OSM‐11  Yoshinori Ito  Japan 
Empirical Study About The Waste Environmental 
Measure and Corporate Value in Japanese 
Companies 

Kati 
Andraini 
 

2  09.20‐09.40  53  OSM‐3  Dennis Victor  Malaysia 
Strategic Environmental Assessment Policy 
Intervention Scenario For Solid Waste 
Management In Malaysia 

3  09.40‐10.00  87  OSM‐10  Yong‐Chul Jang 
South 
Korea 

Current Practices and Challenges of Municipal 
Solid Waste Management toward a Sustainable 
Society in Korea 

4  10.00‐10.20  88  OSM‐9 
Sithamparanathan 
Sivakumaran 

Sri Lanka 
Integrated Solid Waste Management System 
Implementation In Ampara District, Sri Lanka 

10.20‐10.40  Coffee Break 

5  10.40‐11.00  119  OSM‐12  Yu‐Chi Weng  Japan 

Proposal of Estimation Model for the Destruction 
Quantity of the Building Stock Considering the 
Regional Characteristics and its Application to the 
Regional Rehabilitation Plan‐Learned from the 
Lesson of the Great East Japan Earthquake 

Mohammad 
Helmy 

6  11.00‐11.20  120  OSM‐13  Yu‐Chi Weng  Japan 

Study of Reduction of Final Disposal Amount and 
GHG Emission by Waste Management Strategy 
for the Municipalities without Incinerators ‐
Effectiveness of Recycling by Improved 
Separation of Kitchen Waste, Papers, and Plastics 
in Kitahiroshima City 

7  11.20‐11.40  133  OSM‐5  Kazuei Ishii  Japan 
A New Concept of Final Disposal Systems for 
MSW Management Considering Storage of 
Recyclable Materials and Disaster Waste 

8  11.40‐12.00  141  OSM‐2  Dena Sismaraini  Indonesia 
Waste Characteristic Suitability in Bogor Regency 
as Alternative Fuels and Raw Materials in Cement 
Industry 

12.00‐13.00  Lunch, Exhibition and Poster Session 

9  13.00‐13.20  81  OSM‐7 
Margarettha 
Christine Siregar 

Indonesia 

Bank Sampah Wahana Bersama: Understanding 
Community’s Attitude towards The Role of The 
Informal Sector in Solid Waste Management in 
Pontianak. 

Ben 
Basnayake 
&Djoko 
Heru 

10  13.20‐13.40  100  OSM‐8 
Mochammad 
Chaerul 

Indonesia 

Evaluation and Improvement of Solid Waste 
Management at Traditional Market (Case Study: 
Ujung Berung Traditional Market in Bandung 
City) 

11  13.40‐14.00  125  OSM ‐1  Asep Sofyan  Indonesia 
Greenhouse Gas Mitigation Scenario for Solid 
Waste in Indonesia 

12  14.20‐14.40  73  OSM‐4  Haryo Tomo  Austria 
Combinatorial and Pinch Analysis for Minimizing 
Generated‐Air Pollution from Solid‐waste 
Treatment Area 

14.40‐15.00  Coffee Break 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 

 
Parallel Session 

Session D – Hazardous Waste Management  (OHW) 
&Health and Environment Aspect of Solid Waste Handling (OHE) 

Room : Jauk Room 
 

No  Time  ID   Code  Name  Country  Title  Moderator 

1  09.00 ‐09.20  43  OHW‐2 
Sithamparanathan 
Sivakumaran 

Sri Lanka 
Evaluation of Clinical Waste Disposal Practices of 
Hospitals In Ampara District 

Orawan 
Siriratpiriya 

2  09.20‐09.40  89  OHW‐3  Widi Astuti  Indonesia 
Public Perception Study and Influential Factors of 
Electronic Waste (E Waste) in Semarang City 

3  09.40‐10.00  130  OHW‐6 
Zeneth Ayesha 
Thobarony 

Indonesia 
Characteristic and Potential of Toxic Waste From 
Assembly Process in Automobile Industry (Case 
Study: Industry X) 

   10.20‐10.40  Coffee Break 

4  10.40‐11.0  163  OHW‐1 
Asri Cipta Indah 
Oktaviana 

Indonesia 
Identification of Informal Integrated Circuit 
Recycler and Collector as a Basis for Material Flow 
Analysis of Integrated Circuit in Bandung 

Yong‐Chil 
Seo 
 

  

5  11.00‐11.20  86  OHW‐4  Yong‐Chul Jang 
South 
Korea 

A Roadmap of Waste Electrical and Electronic 
Equipment(WEEE) Recycling Technology 
Development in Korea 

6  11.20‐11.40  42  OHE‐ 6  Sunarto  Indonesia 
The Role of Waste Processing at TPS on The 
Reducing of Carbon Footprint of Waste 
Management in Malang 

7  11.40‐12.00  118  OHE‐ 2  Kyeong‐ho Lee  Korea 
An Assessment Study on The Potential Application 
of Solidified Sludge As Landfill Cover by Using of 
Odor Index Species 

   12.00‐13.00  Lunch, Exhibition and Poster Session 

8  13.00‐13.20  121  OHE ‐1  Emenike C.U.  Malaysia 
Leachate Risk: Bioaccumulation of Heavy Metals in 
Fish 

Made 
Sudiana 
Mahendra 
&Jaehyuk 
Hyun 
  

9  13.20‐13.40  70  OHE ‐3  Nguyen Phuc Than  Japan 
Potential on GHG Mitigation of Municipal Solid 
Waste Treatment Alternatives in Vietnam 

10  13.40‐14.00  124  OHE ‐4  Ramrav Hem   Japan 

Three‐Dimensional Analysis of Groundwater 
Contaminated by 1,4‐Dioxane at An Illegal 
Dumping Site with Complex Hydrogeological 
Features 

11  14.00‐14.20  158  OHE‐5 
Samaneh Pasha 
Zanousi  

Iran 
Evaluation of Sludge Reduction in WWTPs by 
Aquatic Tubifex 

   14.40‐15.00  Coffee Break 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 
 

Parallel Session 
Session E – Sustainable Landfilling Sitting Process (OSL) 

Room : Garuda Room 

 
 

 

 

 

No  Time  ID  Code Name  Country Title Moderator

1  09.00 ‐09.20  5  OSL‐6 
Kent P. von 
Maubeuge 

Germany 
Advantages of Geosynthetics over Natural Materials in 
Composite Liner Systems 

Benno Rahardya 

2  09.20‐09.40  9  OSL‐5  Kasam  Indonesia 
Effect of Age of Municipal Solid Waste on Quantity 
And Quality of leachate Landfill Generation By 
Column‐Experiment 

3  09.40‐10.00  6  OSL‐7 
Kent P. von 
Maubeuge 

Germany  The New Generation of Geosynthetic Clay Liners 

4  10.00‐10.20  18  OSL‐2  Dongbei Yue  China 
Effectiveness of Aerobic Pretreatment of Municipal 
Solid Waste for Reduction of Non‐methane Organic 
Compounds during Simulated Landfilling 

10.20‐10.40  Coffee Break

5  10.40‐11.00  25  OSL‐11  Pham T.H.D.  Belgium 
N removal Modelisation in a Moving Bed Bio‐film 
Reactor (MBBR) with a Modified ASM3 Model 

Haryo Satryo 
Tomo 

6  11.00‐11.20  30  OSL‐1  Alice Leney 
New 
Zealand 

Landfill Construction and Leachate Management for 
Low‐lying Coral Atolls 

7  11.20‐11.40  38  OSL‐16 
Takashi 
Miyagawa 

Japan 
Improvement of An Existing Open Dumping Site by 
Fukuoka Method through JICA Training Follow‐up 
Program 

8  11.40‐12.00  142  OSL‐17 
Tri Padmi/ 
Sandia 

Indonesia 
Identification of Bacteria Communities That Play Role 
on Methane Oxidation In Landfill Cover Material 

12.00‐13.00  Lunch, Exhibition and Poster Session

9  13.00‐13.20  52  OSL‐12 
R.T.K. 
Ariyawansha 

Sri Lanka 
Inferences Drawn from Converting a Dumpsite Quarry 
to a Sustainable Landfill in the East Coast of Sri Lanka 

Chettiyappan 
Visvanathan       
 

10  13.20‐13.40  65  OSL‐18  Tri Budi Prayogo  Japan 
The Effect of Water Content of Waste Material on Gas 
Generation 

11  13.40‐14.00  94  OSL‐3  Gemunu Herath  Srilanka 
Characterizing Solid Waste at Dumps in Different 
Geographical Settings of Sri Lanka for Potential Energy 
Generation 

14.40‐15.00  Coffee Break

14  15.00‐15.20  156  OSL‐19 
Widodo 
Brontowiyono 

Indonesia 
The Role of Community Solid Waste Management 
towards Sustainable Final Disposal Site (TPA) 
Piyungan, Yogyakarta 

Ariani Dwi Astuti 
and Asep Sofyan  

15  15.20‐15.40  143  OSL‐8  M. Saravanan  Malaysia 
Landfill Liner Interface Parameters And Member 
Selection With Stability Assessment, And Factor Of 
Safety Predictions With Seismic Loading 

16  15.40‐16.00  162  OSL‐15  Sri Darwati  Indonesia 
Developing A Block Landfill Concept for Sustainable 
Solid Waste Management at Final Processing Site 

17  16.00‐16.20  149  OSL‐10  Opy Kurniasari  Indonesia 
Performance  Methan Oxidation in Lisimeter Using 
Compost Landfill Mining  As Biocover to Reduce 
Methane Gas Emissions from Landfills 

18  16.20‐16.40  3  OSL‐13  Ruslan Ramang  Indonesia 
Effects of Problems and Waste Handling on The 
Community Participation in Waste Management (a 
Case Study in The Urban Cimahi) 

19  16.40‐17.00  129  OSL‐14  Samin  Indonesia 
The Determination of Leachate Generation Using a 
modified Thornthwaite method 
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SECOND DAY(2nd Day): Tuesday, October 9th, 2012 
 

MSWM Session 
Municipal Solid Waste Management and Technology in Asian Country  

Country Report and Best Practices 
Room: Wantilan B 

Time Agenda Moderator 

08.00 - 09.00 Registration 

09.00 - 10.20 - Indonesia: M. SjukrulAmien Masaru Tanaka 
- Bangladesh: Tariq Bin Yousuf 
- Cambodia: Sour Sethi 

10.20 - 10.40 Coffee break 

10.40 - 12.00 - India: Kurian Joseph Chettiyappan 
Visvanathan - Japan: Takeshi Fujiwara 

- Indonesia: Anita	Firmanti	Eko	Susetyowati 
12.00 - 13.00 Lunch, Exhibition and Poster Session 

13.00 - 14.40 - Nepal: Suryaman Shakya Kunio Yoshikawa 
& Aboejoewono 
Aboeprayitno 

- Singapore: OngSengEng 
- Thailand: Orawan Siriratpiriya 
- Indonesia: H. Rendra Kresna 

14.40 - 15.00 Coffee break 

15.00 - 16.40 - Malaysia: Agamutu Pariatamby Joni Hermana & 
Mohammad 
Helmy 

- Srilanka: Ben Basnayake 
- South Korea: Jaehyuk Hyun 
- Cynthia Hendrayani (PT. NOEI) 
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THIRD DAY(3rd Day): Wednesday, October 10th, 2012 

 
MSWM and Special Lecture Sessions 

Municipal Solid Waste Management and Technology in Asian Country  
Country Report and Best Practices 
Room: Wantilan Convention Center 

MSWM Session 
Time Agenda Moderator 

08.00 - 09.00 Registration  

09.00 - 10.20 - China: Kaimin Shih 
- Indonesia: Tri Rismaharini 
- Vietnam: Ngo Kim Chi 
- Indonesia: Jos Rizal 

Kati Andraini 

10.20 - 10.40 Coffee break 

Special Lecture Session 
10.40 - 12.10 Special Lecture 1: 

- Yoichi Toyama (MoE Japan): Waste Management 
Administration in Japan, History of Waste 
Management in Japan and Recent Activities on 3Rs 
Inside and Outside Japan 

- Mitsuo Kawaguchi (LSA,	Japan): History and 
Regulation of Waste Landfilling in Japan 

- SugiantoTandio (PT. Tirta Marta):Are you a 
ZEROnaut? (Plastic's Problems, Trends, Myths & the 
ZEROnaut Solution) 

Ben Basnayake 

12.10 - 13.10   Lunch, Exihibition, and Poster Session 

13.10 - 14.30 Special Lecture 2: 
- David Kuper (Temesi Recycling Facility, 

Indonesia): Avoidance of Methane Production from 
MSW Decay through Composting (CDM TPST 
project) at Temesi (Gianyar), Bali 

- Jan Theulen (Heidelberg Cement, 
Germany):Economical and Resource Efficient 
Recovery of MSW in Cement Kilns 

- ByungChul Shin (SLC, Korea): Introduction to 
SLC and its Overseas Activities 

Susmono  

14.30 - 14.50 Coffee Break 

14.50 - 16.50 Special Lecture 3: 
- JohanesJager (TU Darmstadt, Germany): Landfill 

Reconstruction for Sustainability 
- Tariq Bin Yousuf (Dhaka North City 

Corporation, Bangladesh): Semi-aerobic Landfill at 
Dhaka Final Disposal 

- Budi S. Prasetyo (PT. Karya 
PrimaAnugerahMandiri, Indonesia): State of the 
Art Geosynthetic  for Landfill Engineering 
Application 

- Christopher Godlove (Global Methane Initiative, 
US-EPA): Global Methane Initiative in Asia 

Nugroho Tri 
Utomo &Alex 
Chalik 

18.30 - 20.30 Dinner and Farewell Party 
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FOURTH DAY(4th Day): Thursday, October 11th, 2012 

 
Site Visit Agenda 

Time Agenda 

08.00 – 08.30 Registration 

08.30 – 08.45 Trip to TPA (Landfill) Suwung (Denpasar City) 

08.45 – 10.30 Field Visit at TPA (Landfill) Suwung 

10.30 – 12.00 Trip to Bebek Bengil 

12.00 – 13.00 Lunch 

13.00 – 13.45 Trip to TPA (Landfill) Temesi (Gianyar District) 

13.45 – 15.30 Field Visit at TPA (Landfill) Temesi 

15.30 – 17.00 Trip to Garuda Wisnu Kencana 

17.00 – 18.30 Tour Visit at Garuda Wisnu Kencana 

18.30 – 19.00 Trip to  Jimbaran 

19.00 – 20.00 Dinner 

20.00 – 20.45 Back to Aerowisata Sanur Beach Hotel 
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TÐ 142
Identification of Bacteria Communities thnt Play Role of Methane Oxidation

inside Potential Landfill Cover l{aterial (Biocover)

Tri Padmil'*, S¡ndia Primeial, Iferto Dwi Ariesynrlyl
/Facrrlty of Civil and Environmental Engineeritg, Institrrt Teknologi Batrclung,

.Ialau Ganesha l0 Bandulg 40132, I¡¡<ionesia
*Corresponding anthor: tripadrni(â.ftsl.itb.ac.id; sarrdia.prlureia@grnail.com

ABSTRÀCT

Lanclfll plnys u role as i¡flparront source oJ'methane as green house gas. Set'e.ral ¡'e.searches

w^ere canducted Ío reduce tnelhane emission.fi'om land,fìll; one of lhem l,'as c¡ lott cost
approac:h which used cover layer mttferi¿tl fi'on c'cnrposting calletl biocover. ltlict'obiul
¿tclit'iD, tvas designed inside c'olumn reectc)r a.s îts naturul heúits in landfill. Char¡clet'i:¿ttir¡n
of isolated indigenous bacteria wc¡.s needed to enhance its potential inside bi.ocot'er. I'hree
dif/erent bacteria were i.solate¿l and identified using the sequencing of l65 rRNA genes. A
ph1;logenetic n'ee af tlrc I65 rRNA ¡tas built to compdïe u,ilh methylot¡'aphic (bacteria tha,t

utilize methane and/ oun.ethenol as carbon source) using neighbor-joining ancl bootstrapping
nterhod. Thefr.tt í,solate (SPI) ha.t 99.689o símilariry vifh Metltylover,satilis universali,r and
99,58o/o similaríty tlith uncul.tw'ed ba.clerium clone EDII'078001. Isolate SPI could re¿luce

methanol up to 1.0%o (v/v), reducecl nitrate as nilrogen source, reached highest growth rate

ß)of 0,0681 tlal;] ,¡'¿¿u"o¿methanolupto68.5794,YSSof t620mg/L,and¡'ielel cae/ficienr
lY) oJ'0.915. The second isolaÍe (SP2) has 95.820,4.símilariry- tuith Ifyþ¡homicrobimn vul{are.
Isolale SP2 ca¿tlel redttce meth¿tnol up to 1.0o./o (v/v), redttced nilt'ate, reached híghcsl grov,rh
rate (p) af 0.0551 dn¡tl, ¡u¿o"u¿ ruerhanol rrp to 51.439ó, VSS o.f 1240 mgl L, ancl lislfl
coefrtcient (Y) of 0.964. The third isolate (SP3) has 99.32% similarit¡' with unculrured
bacterium clone NCD9!8F06Cl and 99.2496 simìlarity vt'ith ÌvlethvlobacÍeríunt lusifctnum.
Isolnte SP3 co¿il¿l reduee methttnol up to I.0o/o h/v), retluced ammonium and nifr&tu, reached
highasl grou'th rate (p) of 0.0798 dav-', retlttced melltanal up to 51.43o,ó, VSS af Il50 mg/ L,
and yield coefiìcíent (Y) of 0.894.

Keywortls: biocover, cornpost, Iarrdfill, rnethaue, n¡ethalol, urethylotrophic bacteria.

I. INTRODUCTION

Norvadays, at lanclfill sites, u'aste coutaining orgnrric matte¡s is chunped. ancl landlìll gas

(LFG) such as rnethane (CH¡) an<l CO2, are enlittetl by microbial degraclation of olganic
rìratters. Ctfu as tl¡e secoud most iruportaut green house gnses af'ter C02, is 23 tirues rnole
effèctile at h.appilg heat thal CO2 (IPCC,200l). The atr¡osplier:ic CHa cLucentratiot has

increaserl by 143% over tlie last 250 years, largely due fo iucreasiug emissions fi'om
anthropogenic sources (US EPA, 2006). LaudiÌlls ale the largest single antluopo¡leuic source
of US CH¿ eruissions (US EPA, 2007).

The pro<luction of LFG rvili contiuue uutil rle ma.jority of the organic material iil the
waste has beeu clegraded, *'hich ca¡ take setetal <lecades. Both CH¡ and CO2 are classitìed as

greetilrouse gases (i.e. gases tlìât have a high capacity ofabsorbing ilfiarecl rndiatio¡r reflected
fì'orn the earth's surlàce).

LFG such as CHa, ç'hich is a greenhorrse effect gas and a toxicaut. is preferably lemovecl
fiorn tl-re g,as bet-crre released fo the ail'. To shrdy the clean-u¡r LFG, this resear^ch is rleveloped
by usitg biologìcaily active top cover to oxiclize CHa corupouerrts to CO¡ gas irr lanclt-rli

lysirueter. (lompost from laudfill disposal is used as cover ntaterial in lysinreter.
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Landfill biocover such as conìpc,st is knor¡,n contairr rnicroorganisms of bacteria
nrethnnotrophic, fhe bacteria that r¡se rnethane gas for a living. lr{any urethods of
identification are now made to isolate bacteria that oxidize urethane gas poterrtial. Stresse and
Stegntam (2003, i¡ N4or el a1.,20A6) explainecl that the use of cornpost as biofilter material
for nricroolganis¡¡rs can e¡hance the degradation of metha¡re gns. From a variety of existing
research, pro'r,ing tbe presence or atrsence of rrrethalrotrophic of bacteria in the soil cr:r'er was
not easy.

The presence of sorne nrethylotrophic bâcteria inside lanclfill coveLs rnaferiai fì'oru solicl
rvaste duntped site shorved high potency for tìnrling nerv microor¡¡anisrns liorn this cr:nrpost
sarnple. However, cunellt screeuirrg isolatio¡¡ method usin¡r synthetic uredia was dilT'rcult to
confirur rnethylotophic and methauotrophic nricrobiâl tiiversity iuside soii sanrple because
methatotrophic bacteria were difficult to grow irr synthetic rnedia (Mnrell øt o/.. 1998).
Therefore, nrolecrrlar biological techniques application rvas suitable for unrlerstanding the
corr¡nurnities and their íuteractio¡r i¡r rrrethane oxiclatiou process. The uethylotrophic ard/or
rnethânotluopic bacteria vi'hich played role in methaue oxiclatiorr pathway through urethn¡rol
utilization were strdied.

2. MATERIALS AND I}TETHODS

l\loterinls
Soil sample frorn.Ielekcrug Lanclfìll that rvas rnined nncler I ur, calle<{ as colrpost landlill

rnirrirrg, wâs adapted insicle continuons llow reactor (Kurniasari et al.,20ll).
AMS (Arnmonirrm Mineral Salt) and NMS (Nitrate lvlineral SalÐ was used as rne<lia

specific for this research (Atlas, 1993 and Whittenbury et al., 1970). 0.5o/o (r'/v) of rnethane or
rnetlrar¡ol was usecl fbr carbou source (Whittenbruy et al., 1970).

Sanrple Chalacterizrtion
Sarrple colnpost landfill rnining rvas characterized before it was acln¡rtetl f'or 3 months

irrside rnetl¡ane-reaclor contiur¡ous t'lorv as coul<i be seen irr Figure I (Kunriasari et al.,20lI).
The lúghest bacterial poilt sarnpling was takel for physic ancl cheurical characterization.

Figure 1 Reactor continuous flow (Kurniasari et al.,z}Itl

Screening Isolation of llleth¡notrophic/ Meth¡.lotrophic
One gram sâmple was inoq.rlated inside rnedia AMS and NMS with rnethane as calbon

source witb sevelal volune levels. Afte¡ it was incubatecl for I weelc, sarnple q'as transfelrecl
to rnedia A,MS ancl NMS with several vohune levels of mefhanol; as seen on Fi€ìure 2.

Subcultrne rvas co¡rductecl for seveml tirnes rultil obtained pure isolation.

i
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Figure 2 Batch reactors for bacterial isolation

Identifìcstion of l\{ethanotrophic/Methylotrophic B¡cterin
In this step, DNA genoure ti'om pure bacterial colouy iu the previous steps was isolated

with Ultra Clea¡¡rM Soil DNA Isolation Kit. Subsequently, 165 IRNA geue n'ns arrrplifiecl
with Polynrerase Chain Reactior¡ thermal cyclel usinÊ¡ 0 bâctelium specific forrvard ¡rrimer
(827t 5'-AGAGTTTGATCCTGGCTCAG-3') and â universal reverse prirrrer (U1492r, 5'-
GGTTACCTTGTTACGACTT-3') (Larre. l99l). The PCR ploduct was theu purilied,
sequenced, a¡rd aualyzed for constnrcling phylogenetic tree by usilg sequences of the

reference organisms ûonr NCBI (Natitxal Ceutre for Biotechrrology ltfonnation) and
progran¡lle MECiA 4.0 (Molecular Evolutionary Geuetic Anulysis). Certain species would be

obtaired according to sirnilarity perceutâgs fronr ¡rhylogenetic tree.

Bacterial Screening: À{ethanol and Nitrogen Soulce Utilization
All of isolated bacteria fi'om previous step u,ere iuoculated i¡rside media A\,IS anct N\4S

with several levels methanol coucentratiou (0.5%, 0.75o/o, a¡lcl 1.0% (v/r')). Bacteria were also

testçd in sevelal selective media to see their abilþ as bacteria lvhich was playecl role in
nihogen cycle. Tlre nih'ogetr is amnronir¡¡n, riûite. aûd nitrate.

Nfeasurenrent Bacterial Grorvth Rate ¡nd Substr¡fe Utilization
All of scree¡red bacteria inocr¡latecl 1070 (v/v) into lnedia AMS or NMS, as it s¡recifrc

previous isolatiou media, rvith ruetl¡anol as carbon soulce (25oC, 120 rpm). For every 2-3

days, sarnple was taken for coturting l¡acteria cell and ¡netharìol redr¡ction. The bacterial
growth curve, methauol utilizing cruve, and bacteria yielcl was üreasured.

3. RESULTS AND DISCUSSTON

Sample Ch¡racterization
Soil sarnple contained 55.77o/o of sa¡rd, 32.38o/o of silt, and 3.02o/a of clay. This sancly

loaur sarnple, has adequate porosity (n:0.67) tbr mefha¡le, oxygerì, and r.vater exchange. [t
also has pH balance rrild âdequste orgaric couposilion that for supporting rnicrobial activity
ancl metharre oxiclation.

IdentiÍication of Isolnte SPI
Figure 3 showerl that SPI ha<t 99.68% siruilarity with Methyloversatilis uni,-ersalis. Ã1.

uniyersalis was urethylohophic bacteria that used rnethanol (Kalyuzlrrraya et a1., 2A06).

Isolate SPI was not closely affrliated rvith reference metha.ûotropldc species gerretically. It
also could obsç¡ve that Isolate SPI hacl close relationship with uncrrltuled bacteria such as

uncultured bacteriurn clone EDW07B00l n'ith 99 .58o/o sirnilarity.

sr
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Figure 3 Phylogenetic tree of isolate SPI

Isolate SPI had ability to recluce nihatÊ. Holvever, the closest reference of Isolate SPI
c.q. ,üf. universalis could not reduce nih:¿te (Kalyrzhnaya et a1.,2A06J. Therefr¡¡e, further
aualysis orr genotype and tènotype data should be acconrplished. Besides Isolate SPI also had

hi¡çh sirnilarity with uncr¡ltured bacteria that coulcln't cultivate fì'om synthetic lredia.

Identlfi cation of Isolate SP2
Besides, we also l¡ave identified another isolate ilâlued Isolate SP2. As shou,n in Figrrre 4,

Isolate SP2 haó 95.82% similarity with Hyphomicrobium vulgare- This bacteria groüp was

nrethylotrophic and nitrate utilizing-baeteria. Morcot'er, these bacteria also had slow growtlr
rate atd abili¡.'to su¡vive in lirnitecl nutlition condition (Atrwoocl and Harder, 1972). It conld
be alalyzecl tl¡at these l¡acfelia could perfouu optimally iu the end of ¡¡¡etharte oxidalion
pafhway if there is only sn'rall amount of methanol.

Identification of Isolate SP3

Fi¡rure 5 shorvs affiliatiou of another isolatecl bacteria c.q. Isolate SP3 to the closest

references. Isolate SP3 harl 99.32o/o sirnilarity with u¡rcr¡lhrred bacterilun clotre

NCD938F06Cl a¡td 99.24o/o similarity with Methylobacterium lusitarum. h.{ethylobacter
group has liuited ability in utilizing cârbor¡ source antl energy, both methanol aud/or rnetha¡re

(.Lkeu et a1.,20A4). lts close sinrilarity r.vith uIrculhued bacte¡ia iu syrthetic uredia showecl

tlrcre was a ce¡lain ailtoulrt of rnethylotrophic and tnethnnotrophic rnicrobes inside bir¡cc¡vet

that was difficult to be cultivated. Another nrolecnlar methocl was iu<leed required to

understa¡lcl tl¡cse conunr¡uities.
The presence of sorne nrethylotrophic bacteria inside lanclfill covors rnaterial from

Jelekong Final Disposal Site, showecl high potency for t-urding new rnicroorganisms frorn this

cornposting sarnple. However', cutreut screening isolatiou rnethod rrsing synthetic media was

difñcult to confiml nretþlotrophic arrd rnethanoh'ophic mic¡obial diversily iuside soil sample

becanse nrethanotrophic bacteria rve¡e cliff,rcult to ¡¡rorv in synthetic media (Murell et al.,
1998). Therelbre, uoleculal biological technirlues application was suitat¡le for rurderstandiug

the couunulities and theil interactio¡r in urelhane oxidation plocess.
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Grolvth Curve and Substrate tltilizing of Isolate SPl, SP2, ¡nd SP3

Isolate SPI was reached the highest growth rate (p) of 0.068l/dayand reducetl nretha¡rol
(as COD) up to 68.57920 from 2,500 mgO2lL until 785.71 rug O2/L (F-igure 6). Based ou VSS
¡neasruenent flom 1,620 rngll of Isolate SPl, it resulte<l on yielcl coeftìcient (Y) of 0.945.
Isolate SPI could rerhrce r¡rethauol up to 1.0% (vy''r,) ancl reduced nitrate as nitrogen source
better than any nitlogen sorrrce, er¿err it isolated flou AI\4S media.

l.(00

1.i00

I 500

500

o 2 4 é I t{) t2 l.l tó lx :0
'¡'lmr (hoürs)

"."..-* (;ro$'th ('w vc uf k¡rlals SP I --** ('OD Roduùtion r)l' ls$ldlr SII I

Figure 6 Growth cun e and COD recluction of isolate SPI insicle AMS

Besicles, Isolate SP2 rvas reached the highesf glolvth rate (p) of0.0551/day aud reduced
methanol (as COD) up to 51.43% fìom 2,500 urg 02/ L rrntil 1,214.29 mg 02/ L (Figrue 7). It
also had 1,240 mg/ L of VSS ancl 0.964 of yielcl coçfficient (Y). It could reduce rnethanol up
b I .Ao/o (v/v) anct reduced nih'afe well.

L. - **xJ \

0 2 4 6 $ t0l:14tó1830
Tlmr (lxrúrr)

...**(ìrosrh Cun'c of'lsolatr: \P1 -"6*(.'(ln Rerlucti¡xr ot'lsolrtc SPI

Figure 7 Grnwth cun'e and CIOD rerluction of isr¡late SP2 irrside NMS

Fruthen¡rore, Isolate SP3 (Figure 8) rvas reachecl the highest glowth rate (p) of
0.0798/day a¡rd recluced methauol up to 5l .43% froru 2.500 mg O¡/ L urrtil I,214.29 mg O2/L
in COD basis. It also hacl 1,150 nrg/ L of \¡SS a¡xl 0.894 of yield coefficient (Y). Tliis culture
coulcl rednce ¡netlmnol up to 1.0% (v/v) arid hatl ability to retlnce a¡nlnonilrnr and nitl"ate.
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Figure E Growth cùrve a¡rd COD ¡eduction of i$olate SP3 inside AMS

¡1. CONCLUSION

Based or¡ this research, rve have successfìrlly iderrtified tluee nrethylotrophic andlor
methanothropic bacteria rvhich playerl rcle in urethane oxidation pathrvay through tnethanol
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utilization. These were Isolate SPl which liad 99.680/o sirnilarity with trIethvlo¡'ersarilis
univer,sali,s and 99.58% similarity rvith uncr¡ltured bacterium clone EDW07B00I; Isolate SP2

'"vlrich lracl 95.82o/o sinrilarity wtth Hyphomicrabium vulgare: a¡rd Isolate SP3 r.vlûch hacl
99.32o/o sinrilarity rvith uncr¡ltru'e<l bacteriruu clone NCD938F06C'l alxl 99.24o;o si.rnìlar.ity
with llfet4,lobacterium lusíÍanum.
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