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Welcome to the WasteSafe 2015

The WasteSafe 2015, 4th 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.

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 and
WasteSafe 2013, the 2nd and 3rd International Conference on Solid Waste Management in
Developing Countries was held successfully at Khulna, Bangladesh on 13-15 February
2011 and 10-12 February 2013, respectively. To continue these activities at an excellent
forum -WasteSafe - in one Least Developed Asian Countries (LDACs) - Bangladesh, the
WasteSafe 2015, the 4th International Conference on Solid Waste Management in
Developing Countries has arranged at Khulna, Bangladesh on 15-17 February 2015.
WasteSafe 2015 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 106 technical papers including 4 Keynote papers, 1 Theme paper
and 1 Invited paper were selected for publications into the Conference Proceedings and
Oral Presentation in the inauguration session, 1 Keynote session and 12 Technical
sessions. Academicians, researchers, professionals and other personalities from 12
different countries - Bangladesh, Cambodia, China, Croatia, Germany, Hong Kong,
Indonesia, Italy, Japan, Nepal, South Korea and Thailand - 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 welcome all of you in Khulna, the host city and at KUET campus, the venue
of this wonderful conference. Khulna, the third largest city of Bangladesh stands on a
natural levee of the Rupsa and Bhairab rivers, is the host city of WasteSafe 2015. 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. Presently, there are 16 Departments and 2
Institutes with 3500 students with 14% female and 22% postgraduate students. 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.

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 Dr. Kazi ABM Mohiuddin, S.M.
Tariqul Islam and M. Hasibul Hasan 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. Cossu, Prof. Kraft and Prof. Matsuto for their
warm cooperation, support and encouragement.

Muhammed Alamgir
Khulna, February 2015
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Conference Program

Pre-Conference Day: 15 February 2015, SUNDAY
16:30-18:30: Registration (Lawn of CE Building, KUET)

19:00-20:30: Meeting of the International Advisory Board at Khulna
(Only for the Board Members)

Conference Day I: 16 February 2015, MONDAY

08:00 — Onward : Registration (Lawn of CE Building, KUET)
09:00 - 10:30  : Inauguration Ceremony at the Auditorium of KUET

o Welcome Address: Prof. Muhammed Alamgir
Chair, WasteSafe 2015 International Conference and
Vice-Chancellor, KUET, Khulna, Bangladesh

e Address by the Organizer
Prof. Raffaello Cossu, Padova University, Italy and IWWG
Prof. Echard Kraft , Bauhaus University Weimar, Germany
Prof. Toshihiko Matsuto, Hokkaido University, Japan & IWWG-
ARB (Asian Regional Branch)

e Theme Paper: Prof. Sanja Kalambura, University of Zagreb &
University of Applied Science Velika Gorica, Croatia
Title: Education in Waste Management

09:00 - 10:25

Invited Paper: Prof. Liz Bachhuber, Bauhaus University
Weimar, Germany

Title: “The Bauhaus-Project”

Address by The Chief Guest: Sk. Harunur Rashid
Administrator, Zilla Parishad, Khulna

10:25 - 10:30 Photo Session (In front of the Auditorium, KUET)

10:30-11:00: TEA BREAK (Auditorium, KUET)




11:00 — 12:30: Keynote Session (Auditorium, KUET)
11:00 - 12:30

Session Chair: Prof. Pin-Jing He

Head, Institute of Waste Treatment & Reclamation, College of
Environmental Science and Engineering, Tongji University

Head, Research and Training Center on Rural Waste
Management, Ministry of Housing and Urban-Rural Development
of P. R. China

11:00-11:30 Prof. Toshihiko Matsuto
Change of Solid Waste Management for recent 20 years in Japan
11:30-12:00 Prof. Eckhard Kraft
Anaerobic Degradation of Biodegradable Materials - Development
of a Test Method for Laboratory and Field
12:00-12:30 Prof. Dr. Raffaello Cossu

First international regulation on sustainable land filling

12:30-14:00: LUNCH BREAK (Lawn of CE Building, KUET)

14:00-15:30: Parallel Technical Sessions A1 & B1

Session A1 (Seminar Room I) Session B1 (Seminar Room lIl)
Chair of the Session: Chair of the Session:
Prof. M. Cristina Lavagnolo Prof. Jérg Londong
Environmental Engineering Urban Water Management and
DIl, University of Padova, Italy Sanitation, Bauhaus-Universitat
Weimar, Germany
ID-004(p.262) ID-009 (p.271)
o | Recycling Practices of Solid Waste in | Studies on recycled Coarse Aggregate
<. | Bagerhat City of Bangladesh as a Partial or Full Replacement of
ﬁl' Samonty Das, Bangladesh | coarse Aggregate in Concrete
S Production Using Fine Aggregate of
< Fm 1.23.
v Tafsirojjaman, Bangladesh
o | ID-011 (p.250) ID-014 (p.25)
N | Safe Use of Ecosan Toilet Derived Sustainable Municipal Solid Waste
f"-l Human Excreta as Organic Fertilizer | Management Options for Khulna City
2 | at Farmer’s Field: A Case Study Jarin Tasnim Jisa, Bangladesh
< Muhammad Mosleh Uddin, Bangladesh
o | ID-016 (p.40) ID-020 (p.85)
@ | Development of Solid Waste Waste Management Models and their
bt Manegement Guideline for a Application to Sustainable Waste
g' University Campus In Bangladesh Management in a Mega City Like
< Marufa Khondoker, Bangladesh | Dhaka
A Shahadat Hossain, Bagladesh
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ID-154 (p.198)

ID-047 (p.79)

% Cost versus benefits on the resource | Design of an Automated Waste

I | recovery from solid waste in the Transportation Vehicle Using Robotic
8' developing countries Manipulator

& Dejan Kalambura, Croatia Muztoba Ahmad Khan, Bangladesh
o | 1D-028 (p.279) ID-026 (p.171)

) | Characterization of textile sludge and | Indicator Development for Waste-to-

S | its recycling potential in the brick- Energy Technology Selection in

g' manufacturing process Developing Countries — Case Study on
< Turna Barua, Bangladesh | Phnom Penh Capital City of Cambodia
- Munsol Ju, Cambodia
o | ID-033 (p.247) ID-030 (p.54)

S | Effect of the Combination of Lime Management of Bone Waste in Dhaka
¥ | and Rice Husk on the Durability of City

uQ; Khulna Clay Md. Latifur Rahman Siddique,
i Debashis Sarker, Bangladesh Bangladesh
b

s | Discussion on the Presented Discussion on the Presented

g Papers of the Session and the Papers of the Session and the

g Closing Remarks by the Chair Closing Remarks by the Chair

15:30-16:00: TEA BREAK (Lawn of CE Building, KUET)

16:00-17:50: Parallel Technical Sessions A2 & B2

Session A2 (Seminar Room |)

Session B2 (Seminar Room Il)

Chair of the Session:

Prof. Md. Saiful Islam
Department of Civil Engineering,
KUET, Bangladesh

Chair of the Session:

Prof. Dr. Salequzzaman
Environmental Discipline, KU,
Bangladesh

ID-040 (p.30)

ID-032 (p.207)

? E-Waste Management Practice in Quantitative Mineral Phase

2 | Khulna City and Proposal for Composition Analysis in Assisting the
8' Sustainable Development Development of Metal stabilization and
o Khaled Mahmud Rana, Bangladesh | Recovery Techniques

v Kaimin SHIH, Hong Kong
o | ID-043 (p.71) ID-044 (p.115)

N | Solid Waste Recycling for Better Categorization of Disused Sealed

3 Living Environment in Rangamati Radioactive Source (DSRS) for

€ | Municipality Radioactive Management in

& | Muhammad Rashidul Hasan, Bangladesh | Bangladesh

Debashish Paul, Bangladesh



ID-045 (p.51)

ID-050 (p.164)

8 Solid Waste Management in Green Energy Production From Waste

© | Nowapara Municipality of Cooking Qil By Applying

ﬁl Bangladesh Methylesterfication Via Subcritical

o Md. Ikramul Hoque, Bangladesh | Hydrolysis

- Md Sufi Ullah Siddik Bhuyan, Bangladesh
D-052 (p.17) ID-053 (p.33)

o | Waste Collection Systems In Solid Waste Management at CUET

¥ | Rajshahi City based on Conventional | Campus, Raozan, Chittagong

“? Open Truck and Tractor- Mahmuda Yasmin, Bangladesh

Q | Trailersystem: A Comparative

& | Analysis

v Md. Zahur-Uz-Zaman, Bangladesh

o | 1D-056 (p.187) ID-057 (p.141)

Y | Assessment of Urban Facilities Utilization of Solid Waste from Paper

g Development of Dhaka City Industry: Bangladesh Perspective

g Abu Anjum Sourov, Bangladesh Sudipto Chakraborty, Bangladesh

©

o | ID-059 (p.95) ID-058 (p.82)

2 | Role of Waste Management in Food | Residential Solid Waste Collection

T | Green City for Urban Sustainability System and lts Efficiency at

5'; Dr. Sunil Babu Shrestha, Nepal | Siddheswari-Dhaka; A Case Study

o Nurun Nahar Khan, Bangladesh

o | 1D-106 (p.88) ID-024 (p.227)

<. | RS and GIS Based Site Suitability Design of an Automated Waste

"? Analysis for Solid Waste Disposal A Transportation Vehicle Using Robotic

8 | multy criteria analysis of Khulna City | Manipulator

K~ | area Md. Hafizur Rahman, Bangladesh

- Shakil Khan, Bangladesh

o | ID-070 (p.122)

N | Medical Waste Management

& | Practice in Jessore Town of

‘é Bangladesh: An Empirical Enquiry

~~ | Md. Saddam Hossain, Bangladesh

2

~ | Discussion on the Presented Discussion on the Presented

g Papers of the Session and the Papers of the Session and the

f,':! Closing Remarks by the Chair Closing Remarks by the Chair

19:00 - 21:30

Conference Dinner & Cultural Show
(Hotel Castle Salam, Khulna)




Day II: 17 February 2015, TUESDAY

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

09:00-10:30: Parallel Technical Sessions A3 & B3

Session A3 (Seminar Room |)

Session B3 (Seminar Room lI)

Chair of the Session:

Prof. Raffaello Cossu

DIl - Department of Industrial
Engineering, University of Padova,
Italy

Chair of the Session:

Prof. Kh. Mahbub Hassan
Department of Civil Engineering, KUET,
Bangladesh

o | ID-113 (p.37) ID-063 (p.66)
¥, | Waste Management Situation and Its | Assessing the Environmental Effects of
<°::’ Health Consequences in Old Age Solid Waste in Barisal City of
8 | Homes of Kathmandu Valley, Nepal Bangladesh
g Dr. Marina Vaidya Shrestha, Nepal Md. Shafiqul Islam, Bangladesh
ID-064 (p.74) ID-069 (p.260)
Solid waste Management in Khulna Optimization of the Strength and
o | City Corporation (KCC) Area, Permeability of Waste Concrete and Its
N | Bangladesh: Review on Present Applicability in Construction Industry
8 Problems of Waste Management, Saiful Islam, Bangladesh
2 | their Solutions and Optimizing
& | Management Cost
© Mehedi Islam, Bangladesh
ID-111 (p.125) D-021 (p.166)
8 Medical Waste Management: A | Nitrous oxide Production during
2 | Review Nitrification from Organic Solid Waste
o Sudipto Chakraborty, Bangladesh | under Different Oxygen conditions
g- Mitali Nag, Japan
o
o D-071 (p.203) ID-079 (p.234)
< | Seasonal Variation of Heavy Metal In | Metal Recovery from Waste Dry Cell
Q | Top Soils of Irrigated Land And Batteries
8' Irrigation Chanel Md. Hasib Al Mahbub, Bangladesh
& Farukuzzaman, Bangladesh
o
o | ID-080 (p.139) ID-088 (p.28)
¥ | The Impact of Faridpur Sugar Mill Performance Study of Solid Waste
S | Effluents on Chandana River Management of Non-Government
é Azrina Karima, Bangladesh | Organization in Khulna city of
g Bangladesh: a Comparative Analysis

Kazi Tamzidul, Bangladesh

10



ID-089 (p.26)

ID-091 (p.242)

8 Household Involvement of Solid Energy Recovery Potential from

2 | Waste Management in Khulna city: Municipal Solid Wastes in Khulna City
g' A Case Study Md. Sayed Rahman, Bangladesh
g Md. Mainul, Bangladesh

]

& | Discussion on the Presented Discussion on the Presented

g Papers of the Session and the Papers of the Session and the

g Closing Remarks by the Chair Closing Remarks by the Chair

10:30-11:00: TEA BREAK (Lawn of CE Building, KUET)

11:00-12:30: Parallel Technical Sessions A4 & B4

Session A4 (Seminar Room I)

Session B4 (Seminar Room Il)

Chair of the Session:
Engr. Md. Abdullah
MD, KWASA, Bangladesh

Chair of the Session:
Prof. Eckhard Kraft
Bauhaus-Universitat Weimar, Germany

ID-150 (p.35)

ID-093 (p.97)

Subrata Paul, Bangladesh

g Reuse — Reduce — Refuse: Solid Present Practice of Solid Waste

+ | Waste Management as Incentive for | Management and Proposals for

g' Economic Development Improvement: Dhaka and Khulna City

- Margareth Gfrerer, Indonesia | Perspective

- Damayontee Roy, Bangladesh
ID-135 (p.56) ID-098 (p.276)

o | The Scenario of Faecal Sludge Decentralized, anaerobic digestion

N | Management in a Ward of Khulna technologies- possibilities of

“:. City Corporation wastewater and waste treatment with

e Md. Mazharul Islam, Bangladesh | combined energy recovery and

- environmental conservation

- Tobias Wétzel, Germany

o | ID-062 (p.182) ID-105 (p.232)

¢ | Minimization of Solid Waste Study on Sanitation System at Muradia

:. generated During Liming Process in Union of Dumki Upazilla in Patuakhali

S | Beamhouse Operation through District

« | Enzymatic Treatment Rabeya Akter Naznin, Bangladesh

11:30-11:40

ID-148 (p.20)

Faecal Sludge Management in

Kushtia Municipality: a co-

composting fertilizer approach
Ranver Ahmed, Bangladesh

ID-109 (p.268)
Use of Steel Making Slagas a Soil
Conditioner to Improve the Satbility of
Soil for Land Developments

Md. Tawhidur Rahman, Bangladesh

1"



ID-165 (p.143)
Reliable Faecal Sludge Data for

ID-116 (p.265)

Compare the Parformance of Two

Different Dewat Plants in Khulna
Shuma Rani Saha, Bangladesh

Planning FSM in Three Cities in
Bangladesh
SNV, Bangladesh

ID-117 (p.254)
An Investigation into the Green
Business Opportunity for the New
Entrepreneurs in the Municipal Wastes
Recycling Sector of Bangladesh

Md. Ohidul Alam, Bangladesh

12:00-12:30 | 11:50-12:00 ‘ 11:40-11:50

Discussion on the Presented
Papers of the Session and the
Closing Remarks by the Chair

Discussion on the Presented
Papers of the Session and the
Closing Remarks by the Chair

12:30-14:00: LUNCH BREAK (Lawn of CE Building, KUET)

14:00-15:30: Parallel Technical Sessions A5 & B5

Session A5 (Seminar Room |)

Session B5 (Seminar Room lI)

Chair of the Session:

Prof. Sanja Kalambura

University of Zagreb & University of
Applied Science Velika Gorica, Croatial

Chair of the Session:
Margareth Gfrerer

State Islamic University Jakarta,
Indonesia

ID-164 (p.117)

ID-122 (p.58)

Ebna Forhad Mondol, Bangladesh

? Evaluation of Existing Clinical Waste | Case Study on the recent solid waste
f"—l Management and Possible Health management scenario in Rangpur city,
8 | Hazards around Fulbarigate, Khulna, | Bangladesh
< | Bangladesh Md. Moshiur Rahman Misu Shah,
v M. N. Sakib, Bangladesh Bangladesh
ID-123 (p.48) ID-126 (p.120)
Review on Present Strategies Pharmaceutical Waste Water
o | of Household Solid Waste Treatment and the Efficiency of ETP in
N | Management and Improvement of Context of Bangladesh
f"—l Recycling and Disposal Strategies in Md. Ferdous Zaman, Bangladesh
2 | Khulna City Corporation Area,
< | Bangladesh
- Md. Ferdaus Hasan, Bangladesh
o | ID-133 (p.22) ID-152 (p.205)
® | Life Cycle Assessment of Market Transition of infrastructure — a
f"-l Solid Waste and Its Management worldwide challenge
Q | Scheme: A Case Study in Khulna Jérg Londong, Germany
< | City

12



ID-137 (p.230)

ID-138 (p.214)

% Study on Social and Environmental Seasonal Variation and Water Quality
3 | Impacts of Steering and Non Assessment of Bhairab River in

8' Steering Vehicles (Tomtoms) in Khulna, Bangladesh

< | Amtali Upazila, Barguna, Bangladsh Md. Jabed Igbal, Bangladesh
- Md. Mahmudul Hasan, Bangladesh

o | ID-139 (p.257) ID-140 (p.236)

v | Water Supply, Sanitation and Waste | Investigation of Water Quality in River
I | Management Scenario of Dacope, Mour as a Part of Estimating the

g' Khulna: Problems and Prospects Pollution Level in Khulna City

< Md. Mahidul Islam, Bangladesh Md. Mridul Hossain, Bangladesh
o | ID-141 (p.147) ID-144 (p.174)

2 | Influence of Base Liner on Leachate | Treatment of Compostable Organic

¥ | Characteristics: Results from Landfill | Waste in Densely Populated Urban

uO; Lysimeter Studied in Bangladesh Area — A Case Study from Baridhara,
i A.S.M. Riyad, Bangladesh | Dhaka

=~ Rashadul Hasan, Bangladesh
b

s | Discussion on the Presented Discussion on the Presented

g Papers of the Session and the Papers of the Session and the

g Closing Remarks by the Chair Closing Remarks by the Chair

15:30 - 16:00: TEA BREAK (Lawn of CE Building, KUET)

16:00-17:30: Parallel Technical Sessions A6 & B6

Session A6 (Seminar Room I)

Session B6 (Seminar Room Il)

Chair of the Session:
Prof. Toshihiko Matsuto

Chair of the Session:
Dr. Sunil Babu Shrestha

ID-160 (p.160)

ID-146 (p.43)

S. M. Arifur Rahman, Bangladesh

g Use of oily crops for phytotreatment Feasibility Analysis of Sustainable

g and recirculation of leachate in Waste Management to Make Low

8 | landfills Carbon Footpint Campus (A Case

o M. Cristina Lavagnolo, Italy | Study of KUET Campus, Khulna)

- Md. Ashikur Rahman, Bangladesh
ID-147 (p.179) ID-149 (p.63)

o | Evaluation of Landfill Clay Liner Design of Integrated Solid Waste

N | based on Permeability & Crack Management System of Kakonhat

“? Intensity Factor Using MATLAB Municipality

2 | Image Processing and Atrtificial Md. Niamul Bari, Bangladesh

& | Neural Network

13



ID-092 (p.162) ID-096 (p.133)
o | Municipal Solid Waste is not merely Study on Effluents from Mobarakganj
© | a Looming Threat of Proper Sugar Mills: Environmental and Health
Si Disposal, rather could be a Future Consequences
& | Alternative Support to Energy Source Faria Alam, Bangladesh
& | of Bangladesh
* | Masud Mahmud Choton, Bangladesh
° ID-120 (p.44) ID-155 (p.108)
< | Case Study on the Solid Waste E-Waste: Impact on Environment and
€ | Management of Rajshahi City, an Current Management
8' Idea to It's Recycling & Probable Zerin Binte Alam, Bangladesh
o | Measures for It's Management
- Md. Ashraful Imran, Bangladesh
o | ID-156 (p.191) ID-157 (p.244)
© | An Assessment on the Impact of An Assessment on Household
$ Waste Discharge on Water Quality of | Rainwater Harvesting Tanks in the
S | Karnaphuli River of Bangladesh Coastal Areas of Bangladesh
o Aritra Chowdhury, Bangladesh | Mohammad Iqgbal Hossain, Bangladesh
o | ID-145 (p.189) ID-162 (p.103)
2 | Environmental Impact Assessment of | Role of Stakeholders in Managing
= | Central Effluent Treatment Plant in School Solid Wastes of Khulna City
5'; DEPZ, Savar, Bangladesh Gunjan Barua, Bangladesh
o Ahmud Fahim, Bangladesh
b
~ | Discussion on the Presented Discussion on the Presented
g Papers of the Session and the Papers of the Session and the
E Closing Remarks by the Chair Closing Remarks by the Chair
=

17:30 - 18:00: CLOSING SESSION

&

End of the Conference

Post Conference Activities: 18-20 February 2015

The Sundarbans TOUR

(only for interested & pre-registered participants)
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WasteSafe 2015

4" International Conference on
Solid Waste Management in Developing Countries
15-17 February 2015
Khulna, Bangladesh

Conference Program

Pre-Conference Day: 15 February 2015, SUNDAY
16:30-18:30: Registration (Lawn of CE Building, KUET)

Conference Day I: 16 February 2015, MONDAY

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

09:00 - 10:30 : Inauguration Ceremony at the Auditorium of KUET

11:00 — 12:30: Keynote Session (Auditorium, KUET)
14:00-15:30: Parallel Technical Sessions A1 & B1

16:00-17:30: Parallel Technical Sessions A2 & B2

Day Il: 17 February 2015, TUESDAY
08:00 — Onward: Registration (Lawn of CE Building, KUET)
09:00-10:30: Parallel Technical Sessions A3 & B3

11:00-12:30: Parallel Technical Sessions A4 & B4

14:00-15:30: Parallel Technical Sessions A5 & B5

16:00-17:30: Parallel Technical Sessions A6 & B6
17:30 - 18:00: Closing Session & End of the Conference
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