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Welcome to the WasteSafe 2013

The WasteSafe 2013, 3rd International Conference on Solid Waste Management in
Developing Countries is organized at Khulna, Bangladesh to share about the solid waste
management practice knowledge among the developing countries. Exchange the views
and experiences at international level and to understand the solid waste management
concept as a whole is another objective of the Conference. It is expected that the
researchers and professionals will unfold the prevailing reality in this sectors, innovative
ideas, latest findings and experiences in this forum in order to provide the necessary
guidelines through which a safe and sustainable system for solid waste management can
be designed based on the local socio-economic settings, technological capabilities and
present needs. It will open the eyes how a system can be made effective within limited
resources and enormous constraints.

Khulna, the third largest city of Bangladesh stands on a natural levee of the Rupsa and
Bhairab rivers, is the host city of WasteSafe 2013. Khulna is just 2.15m above the Mean
Sea Level having Sundarbans, the largest mangrove forests of the world and the Bay of
Bengal at the south. It is the gateway of Mongla sea port.

KUET, established in the year of 1967 as Khulna Engineering College later converted to the
University in the year of 2003, hosts this event. The university campus extends over an
area of 101 acres and is located about 12km far from city center. The campus is tastefully
laid out with beautiful plantation and with buildings of various nature and stature, clean
and wide roads. The campus presents a spectacle of harmony in architecture and natural
beauty.

This WasteSafe 2013, 3 International Conference on Solid Waste Management in
Developing Countries -is organized at Khulna, Bangladesh to exchange the views and
experiences at international level and to understand the solid waste management concept
as a whole. It is expected that the academicians, researchers, officials and professionals
will unfold the prevailing reality in this sectors, innovative ideas, latest findings and
experiences in this forum in order to provide the necessary guidelines through which a
safe and sustainable system for solid waste management can be designed based on the
local socio-economic settings, technological capabilities and present needs. It will open the
eyes how a system can be made effective within limited resources and constraints.

To address this most striking social and environmental issue Khulna University of
Engineering & Technology (KUET) has taken several initiatives in the past since 2002. In
this footstep, several seminar, workshops and stakeholders’ dialogue were organized at
the Department of Civil Engineering, KUET, Khulna and other cities of the country and
finally WasteSafe 2009, the 1st International Conference on Solid Waste Management was
organized successfully in 9-10 Nov. 2009 at Khulna. The success of WasteSafe 2009,
encouraged the organizer to continue such activities in Bangladesh in every odd year in a
particular time of the year. To materialize such attempt, the WasteSafe 2011, the 2nd
International Conference on Solid Waste Management in Developing Countries was held
successfully at Khulna, Bangladesh on 13-15 February 2011. To continue these activities
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at an excellent forum -WasteSafe - in a Least Developed Asian Countries (LDACs) -
Bangladesh, the WasteSafe 2013, the 3rd International Conference on Solid Waste
Management in Developing Countries has arranged at Khulna, Bangladesh on 10-12
February 2013. WasteSafe 2013 is jointly organized by Khulna University of Engineering
& Technology, Bangladesh; Bauhaus University Weimar, Germany; University of Padova,
Italy, International Waste Working Group (IWWG) and ORBIT Group. Technical papers
were invited through website (www.wastesafe.info) and information bulletin from the
academicians/ researchers/ professionals/ social activists working on solid waste
management around the worldwide before the conference date.

After review, a total of 92 technical papers including 5 Keynote papers were selected for
publications into the Conference Proceedings and Oral Presentation in the inauguration
session, 2 Keynote Sessions and 12 Technical sessions. Academicians, researchers,
professionals and other personalities from 10 different countries - Austria, Bangladesh,
Germany, India, Italy, Japan, Nepal, Sri Lanka, Africa and Switzerland - submitted their
scientific contributions in this conference. Papers have been lightly edited to homogenize
the style and to revise the contents based on reviewers’ comments. However, the final
responsibility for the contents, quality and the presentation of the papers is held by each
individual author. In this proceedings only the executive summary of the papers are
printed and hence published, however, full papers are available in a CD ROM enclosed
with this proceedings.

I would like to acknowledge the great efforts of the authors, who jointly and/or
individually contributed by submitting papers. I might appreciate the supports received
from the reviewer’s who did it perfectly. The contributions of the members of all
committee are gratefully acknowledged. Heartiest thanks to .M. Rafizul, S.M.T. Islam, L
Nazir and S.R. Shaha for putting their excellent joint efforts with me for editing the
proceedings including composing the text, figures, tables and photographs, which is
indeed a tedious job.

Finally, great appreciation is due to Prof. Dr. W. Bidlingmaier, Prof. Dr. Raffaello Cossu and
Prof. Dr. Eckhard Kraft for their warm cooperation and encouragement.

Muhammed Alamgir
Khulna, February 2013
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Stamford University, Bangladesh; Dr. Mojibor Rahman, Khulna University, Bangladesh; Dr.
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Moniruzzaman; Dr. Rokonuzzaman, KUET; S.K. Adhikary, KUET; M.A. Rahman, KUET; M.A.
Kuddus, KUET; M. Rafizul Islam, KUET; ]. Hossain, KUET; G. Sarkar, KUET; M.K. Howlader,
KUET; Mahzabin Afroz. KUET; Syed Ashik Ali, KUET; Md. Ashiqur Rahman, KUET; Masum
Sheikh,KUET; Md. Kamrul Ahsan, KUET; T.K. Roy, KUET; M. Binte Khalil, KUET; Sayma
Rahman, KUET:; S. M. T. Islam, Khulna.
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WasteSafe 2013

3" International Conference on

Solid Waste Management in Developing Countries

10-12 February 2013 in Khulna, Bangladesh
Conference Program

Day I: 10 February 2013, SUNDAY

13:00-Onward: Registration & Help Desk (Lawn of CE Building, KUET)

15:00 - 16:00:

Inauguration Ceremony at the Auditorium of KUET

15:00 - 16:00

e Welcome Address: Prof. Dr. Muhammed Alamgir
Chair of WasteSafe 2013 International Conference and
Vice-Chancellor of KUET, Bangladesh

e Address by the Organizer
Prof. Dr. Echard Kraft , Bauhaus University Weimar, Germany
Prof. Dr. Raffaello Cossu, Padova University, Italy and IWWG
Prof. Dr. Werner Bidlingmaier, ORBIT Group, Europe

e Inaugural Speaker: Prof. Liz Bachhuber
Faculty of Art & Design, Bauhaus University Weimar, Germany
Title: “Entrop(h)y — Environment, Art and Sustainability”

e Address by the Chief Guest

e Vote of Thanks: Prof. Dr. Kh. Md. Shafiul Islam,Head CE, KUET

16:00 — 16:05 | Photo Session (In front of the Auditorium, KUET)
16:05 — 16:30 | Tea Break (Auditorium, KUET)
16:30 — 18:00 | Keynote Session | (Auditorium, KUET)
Session Chair: Christian Zurbriigg
(Director, Water and Sanitation in Developing Countries, Eawag,
Switzerland)
16:30-17:00 Prof. Dr. Werner Bidlingmaier
How much environmental protection | can get for my money,
Design and evaluation of landfill concepts by means of a C-load
balance and energy input
17:00-17:30 Prof. Dr. Raffaello Cossu
The Urban Mining concept in Solid Waste Management
17:30-18:00 Discussion on the Key Note Papers and Remarks by the Chair

18:00-19:00: Welcome Party (Lawn of CE Building, KUET)




Day II: 11 February 2013, MONDAY

08:00 — Onward: Registration & Help Desk (Lawn of CE Building, KUET)

09:00 — 10:30: Keynote Session Il (Seminar Room | at CE Building KUET)

West Bengal, India

Session Chair: Dr. G.N.Chattopadhyay
Institute of agriculture, Visva-Bharati University, Sriniketan-731236,

09:00-09:30

Prof. Dr. Echard Kraft

Combination of Regenerative Energy and Innovative Resource
Management — A Present Challenge

09:30-10:00

Bangladesh

Prof. Dr. Muhammed Alamgir
Lessons Learnt from the Solid Waste Management Projects in

10

:00-10:30

Discussion on the KeyNote Papers and Remarks by the Chair

10:30-11:00: TEA BREAK

11:00-12:00: Parallel Technical Sessions | & Il at CE Building, KUET

Seminar Room |

Seminar Room Il

Session I:
Chair: Prof. Dr. W. Bidlingmaier
ORBIT Group, Germany

Session Il

Chair: Dr. Tariq Bin Yousuf
Superintending Engineer,
Environment, Climate Change and
Disaster Management, DCC North

ID-015 (page-32)

ID-003 (page-193)

Christian Zurbrigg - Switzerland

+ | Development of an interactive solid Iron Recycling An Income Generating
T | waste management system in a Activity Towards Sustainable Solid

8’ territory Waste Management In Khulna,

- Israt Jahan — Bangladesh | Bangladesh

- S. M. Moniruzzaman — Bangladesh
o | 1D-027 (page-113) ID-019 (page-101)

© | Solid Waste Charecterization and An Environmental Study on

+ | Management System in Surrounding Areas of Hazaribagh

u‘_'? Pharmaceuticals Industries Tannery Industry

- Abu Jubayer - Bangladesh Subrata Chowdhury - Bangladesh
o | 1D-028 (page-129) ID-026 (page-69)

< | Comparing LCA and CDM methods - | Solid Waste Management In Gaza

~ | two ways to calculate greenhouse Strip: System Analysis, Challenges

g' gas emission reduction due to and Opportunities

+~ | organic waste treatment CANIATO Marco - Italy
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ID-141 (page-26)

ID-093 (page-34)

8 A Case Study on Solid Waste Diagnostic Report on SWM in Nepal :
& | Management and Possible Key Issues, Challenges and Way

gr" Betterment Strategies Forward

- A.K.M. Thohidul Alam Khan — Surya Man Shakya-Nepal
- Bangladesh

o ID-142 (page-171) ID-128 (page-191)

+ | Simulation of different Key factors Informal Solid Waste Recovery and

N | during composting with non-uniform Recycling in Dhaka City: Context of

8' forced aeration Environmental and Socio-Economic

b Q. H. Bari — Bangladesh | Aspects

- Moushumi Zahur - Japan
2

= Discussion on the Session and Discussion on the Session and

‘lé closing Remarks by the Chair closing Remarks by the Chair

N

12:30-14:00: LUNCH BREAK

14:00-15:30: Parallel Technical Sessions Ill & IV at CE Building, KUET

Seminar Room |

Seminar Room Il

Session Il
Chair: Prof. Dr. Q. Hamidul Bari
Stamford University, Dhaka

Session IV

Chair: Nawa Raj Khatiwada
Department of Environmental Science
and Engineering, Kathmandu
University, Dhulikhel, Nepal

ID-039 (page-205)

ID-046 (page-48)

Sisir Karmaker - Bangladesh

g WASH services study in a deprived Life Cycle Assessment of Solid Wastes
3. rural part of Chittagong in a University Campus in Bangladesh
=4 Kabir Parvage - Bangladesh Md. Alamin - Bangladesh
<

o | 1P-042 (page-197) ID-047 (page-81)

¢ | Review on Urban Brownfields’ An Environmental Study on the River
S | Development Techniques and Buriganga

"‘_'7 Planning Methodologies to Farhana Chowdhury - Bangladesh
<« | Redevelop Hazaribagh Area
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D-043 (page-123)

ID-069 (page-121)

© | Assessment of Biogas Generation Assessment of bioavailability and

<« | from Market Food Wastes: Khulna speciation of Zn, Cu, Ni and Cr during
g City Perspective water hyacinth composting

5! Salma Alam - Bangladesh Jiwan Singh - India
<

o ID-048 (page-125) ID-074 (page-67)

1o | Assessment of Parameters Involved in Solid waste (Co-) Combustion in

\rs Leachate Pollution Index and Evaluation Power Generation for Sustainable

% | §f Comamination Poterta o Pt Scale | Waste Managemernt

< 1 -

3 slam M. Rafizul - Bangladesh G. M. Sadiqul Islam-Bangladesh
© ID-070 (page-135) ID-085 (page-28)

v. | Development of a Dry Digestion All Waste One Solution: A Model for

¥ | Biogas Plant in Kumasi, Ghana Rural Bangladesh

8' Christian Riu Lohri-Switzerland A.K.M. T. A. Khan-Bangladesh
ﬁ

[=}

P

i Discussion on the Session and Discussion on the Session and

u‘_": closing Remarks by the Chair closing Remarks by the Chair

5

15:30-16:00: TEA BREAK

16:00-17:30: Parallel Technical Sessions V & VI at CE Building, KUET

Seminar Room |

Seminar Room Il

Session V

Chair: A. S. W. Kurny

Professor, Department of Materials
and Metallurgical Engineering,
Bangladesh University of
Engineering and Technology

Session VI

Chair: Laura Weitze

Bauhaus — Universitiat Weimar,
Biotechnology in Resources
Management, Germany

16:00-16:15

ID-055 (page-88)
Hospital Waste Management and
Disposal in Dhaka City

Imatiaz Ahmed - Bangladesh

ID-050 (page-119)
Possible Errors Involved in the
Estimation of Leachate Pollution Index
of Landfill Lysimeter

Islam M. Rafizul-Bangladesh
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ID-057 (page-111)

ID-063 (page-153)

8 Scenario of Waste Management in Treatment and Analysis of Landfill

':? Bangladesh Cables Factory and Its Leachate through Chemical

v | Environmental Impacts Coagulants

© Md. Touhidur Rahman-Bangladesh Bristi Sarker - Bangladesh
ID-101 (page-73) ID-113 (page-195)

o | Study on Waste Generation and Oxygen uptake behavior of biosolid

T | Characterization of Three Different materials collected from municipal

3? Areas in Khulna City sewer lines- A respirometric study

S Bipul Kumar Adhikari-Bangladesh M.S. Rahman-Bangladesh

©

° ID-115 (page-186) ID-124 (page-183)

& | Experimental Investigations on Coal | A Study on Impact of LPUPAP (Local

I~ | Fly Ash-Sand-Lime-Gypsum Partnerships for Urban Poverty Alleviation

% | Structural Bricks Stucy on Groenland Slume n Khuina Gity

© Tahmina Banu-Bangladesh Alamgir Ahmed-Bangladesh

o ID-125 (page-178) ID-140 (page-137)

+ | Use of Compost for Imoroving the Effect of Different Compost in

™ | Physical and Chemical Properties of | Combination with Chemical Fertilizer

8’ Coastal Salt affected Soil to Sustain on the Safe Production of Okra

~ | Crop Yields M. Saifullah - Bangladesh

A Md. Monzur Hossain-Bangladesh

o | 1D-143 (page-40) ID-133 (page-207)

¢ | Emergence Of Comprehensive Policy | Sustainability of Waste Management

™ | Framework For Solid Waste | System in Developing Countries: A

u‘_'? Management of Megacity Region: | Case Study

~ | The Case of Dhaka Syeda Nishat Ashraf-Bangladesh

i Kamrul Hasan Sohag-Bangladesh

3

= Discussion on the Session and Discussion on the Session and

g' closing Remarks by the Chair closing Remarks by the Chair

N~

19:00 - 21:30
Conference Dinner & Cultural Show
(Hotel Castle Salam, Khulna)
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Day Ill: 12 February 2013, TUESDAY

08:00 — Onward: Registration & Help Desk (Lawn of CE Building, KUET)

09:00-10:30: Parallel Technical Sessions VIl & VIl at CE Building, KUET

Seminar Room |

Seminar Room Il

Session VI

Chair: Prof. Raffaello Cossu
ICEA-Civil, Environmental &
Architectural Engineering Department
University of Padova, ltaly

Session Vi

Chair: Surya Man Shakya
Visiting Faculty

Kathmandu University, Nepal

ID-122 (page-23)

ID-041 (page-165)

‘_‘,-’_ 3R Action Plan: A targeted waste Process Optimization strategies -
2 | management solution for Bangladesh | experience utilization from
o Dr. Tariq Bin Yousuf-Bangladesh | stakeholders from biogas plants
= Laura Weitze - Germany
o
ID-091 (page-50) ID-072 (page-97)
8 Life Cycle Assessment (LCA) of Existing scenario of medical waste
g | Municipal Solid Waste Management management: A study on Rajshabhi
v | System in Kathmandu Metropolitan City Corporation, Rajshahi
& | City M. Z. Alam-Bangladesh
= Om Bam Malla-Nepal
ID-071 (page-42) ID-077 (page-30)
3 Financial sustainability of the Solid Comparative Analysis of Traditional
@ | Waste Management System in Bahir | Open Truck and Hauled Container
o | Dar, Ethiopia System of Solid Waste Collection of
g Christian Riu Lohri-Switzerland | Dhaka City Corporation
= Md. S. Alam Mondal-Bangladesh
ID-081 (page-199) ID-109 (page-159)
8 Social Impact Assessment Microbiological management for
© | Methodology for Recycling Systems facilitating vermicomposting of a
) Stefan Salhofer-Austria | slowly degradable organic waste
o G.N.Chattopadhyay-India
o
ID-076 (page-131) ID-117 (page-92)
‘_‘,-’_ Cost Effective Treatment for Textile Photocatalytic Degradation of
© | Wastewater Methylene Blue by H>O» and Oxalic
=Y Aysha Akter-Bangladesh | Acid in Presence of Mill Scale
g S. M. K. Nazrul Islam-Bangladesh
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10:15-10:30

Discussion on the Session and
closing Remarks by the Chair

Discussion on the Session and
closing Remarks by the Chair

10:30-11:00: TEA BREAK

11:00-12:30: Parallel Technical Sessions IX & X at CE Building, KUET

Seminar Room |

Seminar Room |

Session IX

Chair: Prof. Dr.-Ing. Eckhard Kraft
Bauhaus — Universitat Weimar,
Biotechnology in Resources
Management, Germany

Session X

Chair: Dr. GMA Halim

Chief Scientific Officer
Bangladesh Agricultural Research
Institute, Gazipur, Bangladesh

ID-036 (page-46)

ID-060 (page-133)

M. Nazim Uddin-Bangladesh

2 | Integrated and Eco-Friendly Crack Behavior of Composite Clay as
f Approach of Waste Management: An | Landfill Cover Liner
& | Environmental Case Study of Dhaka Kumar Fagun Mallick - Bangladesh
2 | City in Bangladesh
- Nafiz Ul Ahsan - Bangladesh
ID-056 (page-201) ID-129 (page-65)
8 State of Sanitation in Suburban Site Selection for Waste Disposal for
— | Dwellers: A Case Study in Jogipole DCC Area Using GIS
v | Union Md. Rabiul Islam-Bangladesh
E Esteaque Mahmud-Bangladesh
ID-107(page-160) ID-139 (page-148)
3 Monitoring of a low cost Ceramic Identification of Appropriate Landfill
— | Filter by observing the chemical Sites for the City of Chittagong
o | parameters for actual wastewater Md. Rezuanul Islam-Bangladesh
2 | Treatment
- Jewel Kumar Golder-Bangladesh
ID-138 (page-139) ID-144 (page-90)
8 | Effect of Organic Waste Separation Incineration and Selective MSW
o | Method and Use of Compost in Safe | Gollection in Tourist Areas in
» | Production of High Value Summer
;-:_- Tomato and Bitter Gourd Southern ltaly Ezio Ranieri-ltaly
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ID-054 (page-62)

ID-145 (page-52)

‘_‘,-’_ Scenario of Market Waste Management of Park Solid Wastes in
& | Management and Environmental Khulna City

o | Degradation: A Case Study in Khulna Tusar Kanti Roy-Bangladesh
2 | City Area

N y

- Md. Atiqur Rahman-Bangladesh

o

P

N Discussion on the Session and Discussion on the Session and
u‘_'a closing Remarks by the Chair closing Remarks by the Chair

by

12:30-14:00: LUNCH BREAK

14:00-15:30: Parallel Technical Sessions Xl & XIl at CE Building, KUET

Seminar Room |

Seminar Room Il

Session XI

Chair: Ezio Ranieri

Department of Water and Chemical
Engineering, Polytechnic University of
Bari - Via Orabona, Italy

Session XII

Chair: Dr. K. Mahbub Hassan
Professor, Departmrnt of Civil
Engineering, KUET

ID-058 (page-105)

ID-045 (page-144)

Milton Halder-Bangladesh

Y | Effects of Using Arsenic-Iron Sludge Geo-environmental Aspects of Liner
ff Wastes in Brick Making in Municipal Solid Waste Landfills
8‘ Kazi Turikuzzaman-Bangladesh Md. Imran H. Bhuiyan - Bangladesh
f.f
ID-062 (page-150) ID-053 (page-142)
8 Influence of Cap Liner on Leachate Formulation of Sub-Pollution Indices
< | Characteristics: Results from Pilot and Evaluation of Leachate Pollution
» | Scale Landfill Lysimeter Index of Pilot Scale Landfill Lysimeter
E Islam M. Rafizul-Bangladesh Islam M. Rafizul-Bangladesh
ID-068 (page-83) ID-059 (page-155)
3 Chemical characterization of Khulna Investigation of Solid Waste
S | city waste and its effects on Management and Surrounding
& | surrounding soil through lateral Groundwater Quality at Rajbandh
3 movement in respect of heavy metal Dumping Site

Tanziha Mahjabin-Bangladesh
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ID-136 (page-79) ID-064 (page-173)
o | Acomparative study on the Effectiveness of Solar Disinfection on
@ | differences between public and the Treatment of Wastewater
2 | private healthcare entities in Md. Atikul Islam-Bangladesh
gr'? healthcare waste management in
< | Chittagong, Bangladesh
- Ohidul Alam-Bangladesh
ID-137 (page-164) ID-065 (page-162)
‘_‘,-’_ Performance Study of Different Waste | Color Removal from Landfill Leachate
v | Made Organic Fertilizer Incombination | using Chemical Coagulants
& | With Chemical Fertilizers on Summer Lubna Yasmin-Bangladesh
& | Bottle Gourd
- Ferdouse Islam-Bangladesh
ID-037 (page-184)
& | A Study on Roll of Ecosan Toilet in
v | Rural Sanitation Practice of
b | Bangladesh
E Shuvo Ramo Saha-Bangladesh
3
=2 Discussion on the Session and Discussion on the Session and
8‘ closing Remarks by the Chair closing Remarks by the Chair
ff,_i
15:45 - 16:00: TEA BREAK
16:00 - 17:00: CLOSING SESSION
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WasteSafe 2013

3% Intl. Conf. on Solid Waste Management in Developing Countries

10-12 February 2013. Khulna, Bangladesh
Structure of the Conference Program

Day I: 10 February 2013, SUNDAY

13:00-Onward: Registration & Help Desk (Lawn of CE Building, KUET)

15:00-16:00 | Inauguration Ceremony at the Auditorium of KUET
16:00-16:05 | Photo Session (In front of the Auditorium, KUET)
16:05-16:30 Tea Break (Auditorium, KUET)

16:30-18:00 Keinote Session | (Auditorium, KUET)

Day lI: 11 February 2013, MONDAY

08:00—Onward: Registration & Help Desk (Lawn of CE Building, KUET)

09:00-10:30 | Keynote Session Il (Seminar Room at CE Building KUET)
10:30-11:00 Tea Break

11:00-12:30 | Technical Sessions | | Technical Sessions Il
12:30-14:00 Lunch Break

14:00-15:30 | Technical Sessions Il | Technical Sessions IV
15:30-16:00 Tea Break

16:00-17:30 | Technical Sessions V Technical Sessions VI

Day lll: 12 February 2013, TUESDAY

08:00-Onward: Registration & Help Desk (Lawn of CE Building, KUET)

09:00-10:30 | Technical Sessions VI | Technical Sessions Vi
10:30-11:00 Tea Break

11:00-12:30 | Technical Sessions IX | Technical Sessions X
12:30-14:00 Lunch Break

14:00-15:30 | Technical Sessions XI | Technical Sessions XIl
15:30-16:00 Tea Break

DAY IV-VI: 13-15 February 2013: The Sundarbans TOUR



