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EXECUTIVE SUMMARY 

Managing solid waste in densely populated countries poses challenges. To address this, many 

nations, both developing and developed, are adopting the 'Waste to Energy' approach, converting 

waste into energy resources. In Bangladesh, the 8th Five-Year Plan emphasizes executing power 

and energy projects effectively, focusing on diversifying primary fuel sources for electricity and 

prioritizing renewable energy to enhance security and reduce greenhouse gas emissions. 

In Bangladesh, the local government has two main parts: urban authorities with 12 City 

Corporations and 328 municipalities, including Dohar Municipality, and a rural system with 64 

Districts, 489 Upazilas, and 4562 Unions. Keraniganj Upazila has 12 Unions, and Nawabganj 

Upazila has 14 Unions. 

Each Upazila has urban (city corporations or municipalities) and rural sections (Upazila Parishads 

and Union Parishads). Solid waste management is mostly handled in urban areas, while rural 

areas, specifically Union Parishads, lack adequate funds and infrastructure for proper waste 

management. The waste management practices are regulated by the Municipality Act of 2009 

and the Upazila and Union Parishad Act of 2009 in the study areas. 

The Bangladesh Power Development Board (BPDB) has been planning for the establishment of 

a waste-to-energy facility in the regions encompassing Keraniganj and Nawabganj Upazilas and 

Dohar Municipality, all located within the Dhaka District. To conduct the study, BPDB has entered 

into a collaborative partnership with GIZ Bangladesh, an organization based in Germany, to 

facilitate the necessary activities for the waste-to-energy plant within the aforementioned 

Upazilas. GIZ Bangladesh has appointed Onushandhani Creeds Ltd. (O. CREEDS) as a National 

Consulting Firm to conduct the detailed study and FICHTNER as an International Consulting Firm 

to develop a design of efficient technologies for waste-to-energy projects. 

A comprehensive survey by O. CREEDS considered waste from various sectors, classifying it into 

organic and inorganic categories. The study included waste from households, industries, 

institutions, markets, hospitals, restaurants, and more. Focus Group Discussions (FGD) with 

waste collectors and evaluations of formal and informal dumpsites provided a nuanced 

understanding.  

Dohar Municipality possesses waste management facilities, while Nawabganj Upazila lacks 

proper waste management. Keraniganj showcases a unique model with private sector 

cooperation. Challenges include narrow roads, slow waste collection using rickshaw vans, and 

the prevalence of illegal disposal sites. Regulatory failures and low environmental awareness 

contribute to the existence of these sites near water bodies and roadsides. The final disposal in 

Keraniganj, involving the mixing of waste with water bodies, raises ecological concerns. Land 

scarcity, driven by high property values near Dhaka, further complicates the situation. 

Daily waste generation in the study areas totaled 628.29 MT (excluding industrial waste). Organic 

Matters dominate at 81.40%, while Plastic and Polythene follow at 9.27%, Textile at 2.80%, and 

Paper and Paper Products at 3.28%. Aluminum has negligible presence (0.00%), and the 

remaining categories contribute in the range of 0.05% to 1.19%. Currently, Dohar Municipality 

transports 26% of its generated 64.06 MT, Keraniganj Upazila transports 26% of its 353.53 MT, 
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while Nawabganj Upazila transports 0.6% of its 210.7 MT, resulting in a total of 110 MT being 

collected daily. 

In line with the study methodology, O. Creeds Ltd gathered waste samples from dumping sites 

and secondary transfer stations in the study areas to analyze various parameters, including 

moisture, carbon, volatile components, ash, hydrogen, nitrogen, oxygen, chlorine, and gross 

calorific value. The laboratory tests were carried out at the Bangladesh University of Engineering 

and Technology. Laboratory results showed moisture content fluctuations from 87.5% to 59.70% 

in the wet season (October-November) and between 62.54% to 75.59% in the dry season 

(February). Similarly, the highest gross calorific value was 4304 kcal/kg in October, and the lowest 

was 2248 kcal/kg in November. During February's dry period, the average remained 3423 kcal/kg. 

Field visits and laboratory tests revealed minimal variation in moisture content between dry and 

wet seasons, indicating consistent waste composition and insignificant impact on collected waste 

weight despite logistical challenges during the rainy season. 

FICHTNER's assessment indicates that 1 MW of power can be generated from 106 MT of waste 

daily. To achieve 2 to 3 MW, at least 300 MT of waste input is required. The proposed waste 

collection plan aims for 348 MT daily, distributing as 70% for Keraniganj Upazila, 20% for 

Nawabganj Upazila, and 90% for Dohar Municipality, involving additional vehicles and workforce 

expansion. The proposed number of vehicles required for the daily collection of 348 MT of waste 

is detailed in Chapter 7. 

Consultations with private sectors, upazila parishad and municipal officials, coupled with an 

analysis of existing capacities, informed the proposed waste collection and transportation plan. It 

includes additional rickshaw vans and trucks for each area to achieve more effective waste 

collection rates. Finally, 39.9 MT of industrial waste is generated daily, with 31.72 MT of textile 

waste directed to the recycling market, and the remaining 8.18 MT is considered general waste, 

not included in the 628.89 MT figure. 

After discussions in Keraniganj, Nawabganj, and Dohar, a proposal has emerged to establish a 

Waste-to-Energy (WtE) plant in the Suvaddya Union of Keraniganj. It is a 50-acre “Khas land” 

(owned by the government but currently used by the upazila parishad for various purposes). The 

selected site has electricity and road connectivity. There is a 12 ft wide road with brick soling. 

However, it is situated in a low-lying area. Thus, it requires road and land development. 

As per Bangladesh's Solid Waste Management Rules 2021, waste-to-energy solutions take 

precedence in urban areas for effective solid waste management. Despite being designated as 

Upazilas, Keraniganj and Nawabganj exhibit urban characteristics due to their proximity to Dhaka 

South City Corporation, featuring numerous high-rise buildings. These areas, housing a 

substantial population connected to the capital city, warrant attention for enhanced waste 

management. Local governments have the opportunity to update policies to ensure 

comprehensive improvements in waste management practices. 

 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page iii of vii 
 

TABLE OF CONTENTS 

 

1.1 Introduction of the Study ................................................................................................... 1 

1.2 Objective of the Study ...................................................................................................... 2 

1.3 Methodology ..................................................................................................................... 4 

1.4 Work Programme ............................................................................................................. 6 

2.1 Generic Information of the studied places ........................................................................ 9 

2.2 Current scenario of the waste management system ....................................................... 14 

2.2.1 Estimation of waste generation ...................................................................................... 14 

2.3 Waste collection and its transportation ........................................................................... 27 

2.4 Evaluation of Dumping Sites .......................................................................................... 31 

2.5 Proposed Site for Waste to Energy (WtE) plant .............................................................. 35 

3.1 During sample collection, following procedure was adopted (Obtain a desire sample) ... 37 

3.2 Waste Density Analysis from Sample Collection: ............................................................ 38 

3.3 Analysis Results of Waste Sample Supplied................................................................... 39 

3.4 Waste Composition Analysis Average (waste composition was analyzed physically 

during sample collection at dumping places and STSs) ............................................................45 

5.1 Nation-wide 3R Strategy ................................................................................................. 50 

5.2 Country’s Renewable Energy policy ............................................................................... 52 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page iv of vii 
 

9.1 LAB TEST RESULTS ..................................................................................................... 66 

9.2 Stakeholder Meetings ..................................................................................................... 71 

9.3 Questionnaire Forms of Surveys, KIIs, and FGDs .......................................................... 85 

9.4 Photos of Surveys, KIIs and FGDs ............................................................................... 150 

9.5 Response to the Review Comments ............................................................................. 177 

9.6 Final Site Visit Documents ............................................................................................ 182 

9.7 Stakeholder Meeting Minutes ....................................................................................... 197 

9.8 Final Field Visit Photographs ........................................................................................ 207 

 

  



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page v of vii 
 

List of Figures 

Figure 2-1: Map of Study Area ................................................................................................... 9 

Figure 2-2: Population Projection for Keraniganj Upazila ..........................................................10 

Figure 2-3: Population Projection for Nawabganj Upazila .......................................................... 11 

Figure 2-4: Population Projection for Dohar Municipality ...........................................................12 

Figure 2-5: Population Map of Project Area ...............................................................................12 

Figure 2-6: Yearly Rainfall at Dhaka ..........................................................................................13 

Figure 2-7:Rainfall Distribution, Yearly and Monthly ..................................................................13 

Figure 2-8: Physical Composition of Household Waste Generation Keraniganj Upazila ............17 

Figure 2-9: Physical Composition of Household Waste Generation Nawabganj Upazila ...........18 

Figure 2-10: Physical Composition of Household Waste Generation Dohar Municipality ...........19 

Figure 2-11: Kitchen Market Waste Generation .........................................................................20 

Figure 2-12: Physical Composition of Kitchen Market Waste ....................................................20 

Figure 2-13: General Market Waste Generation ........................................................................21 

Figure 2-14: Kitchen Market Waste Composition.......................................................................21 

Figure 2-15: Restaurant Waste Generation ...............................................................................22 

Figure 2-16: Restaurant Waste Composition .............................................................................22 

Figure 2-17: Hospital/Clinic’s Waste Generation .......................................................................23 

Figure 2-18: Hospital Waste Composition .................................................................................23 

Figure 2-19: Institutional Waste Generation ..............................................................................24 

Figure 2-20: Institutional Waste Composition ............................................................................24 

Figure 2-21: Industrial Waste Generation ..................................................................................25 

Figure 2-22: Industrial Waste Composition ................................................................................25 

Figure 2-26:  Rickshaw-Van for collecting waste from Primary to Secondary dustbin ................28 

Figure 2-26: Secondary dumping place .....................................................................................28 

Figure 2-26: Truck for collecting waste from Secondary dustbin to Final dumping place ...........28 

Figure 2-26: Permanent Dumping Place ...................................................................................28 

Figure 2-28: Exchange Waste from Rickshaw Van to Truck ......................................................30 

Figure 2-28: Primary Waste Collection by Rickshaw Van ..........................................................30 

Figure 2-29: Permanent dumping place, Shuvadda Dumping site .............................................30 

Figure 2-30: Combined Dumping Site Map ...............................................................................31 

Figure 2-31: Formal Dumping Site of Dohar Municipality ..........................................................32 

Figure 2-32:Formal Dumping Site of Keraniganj Upazila ...........................................................33 

Figure 2-33: Formal Dumping Site of Nawabganj Upazila .........................................................34 

Figure 2-34: Proposed Area for Waste to Energy Plant in Keraniganj........................................35 

Figure 3-1:Above pictures were taken during sample collection for lab test ...............................37 

Figure 3-2:Above pictures were taken during sample weight for lab test ...................................38 

Figure 3-3: Moisture Content of Sample During October, November and February ...................41 

Figure 3-4: Gross Calorific Value of Sample During October, November and February .............41 

Figure 3-5: Fixed Carbon in Sample During October and November .........................................42 

Figure 3-6: Volatile Matter in Sample During October and November .......................................42 

Figure 3-7: Ash Content of Sample During October and November ..........................................42 

Figure 3-8: Carbon Content of Sample During October and November .....................................43 

Figure 3-9: Hydrogen Content of Sample During October and November .................................43 

Figure 3-10: Nitrogen Content of Sample During October and November .................................43 

Figure 3-11: Oxygen Content of Sample During October and November ..................................44 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page vi of vii 
 

Figure 3-12: Chlorine Content of Sample During October and November .................................44 

Figure 3-13: Sample weight for lab test .....................................................................................46 

Figure 4-1: Interaction about WtE inititative, now abandoned ....................................................47 

Figure 4-2 Compost plant in Jessore Municipality .....................................................................48 

Figure 4-3 Compost plant in Mymensingh and Rangpur ............................................................48 

Figure 4-4 Project of WaterAid Bangladesh in Shakipur and Saidpur municipality.....................49 

Figure 7-1: Proposed WtE Plant Location .................................................................................56 

Figure 7-2: Human driven Rickshaw Van ..................................................................................57 

Figure 7-3: Engine driven vehicle (1-1.5 MT) ............................................................................57 

Figure 7-4: Nearby Substations .................................................................................................62 

Figure 7-5: Substation Situated 2.5 km from Proposed Site ......................................................63 

Figure 7-6: Substation Situated 6 km from Proposed Site .........................................................64 

  



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page vii of vii 
 

List of Tables 

Table 2-1: Estimated sample size ..............................................................................................14 

Table 2-2: Household Waste Generation, Metric ton for Every Day with Physical Composition 

Keraniganj Upazila ....................................................................................................................17 

Table 2-3: Household Waste Generation, Metric ton for Every Day with Physical Composition .18 

Table 2-4: Household Waste Generation, Metric ton for Every Day with Physical Composition .19 

Table 2-5 Total Waste with The Composition of Household, General Market, Kitchen Market, 

Restaurant, Institutional and Hospital ........................................................................................26 

Table 2-6: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 

(Aganagar) ................................................................................................................................29 

Table 2-7: Vehicle Type and Capacity for Primary to Secondary Waste Transportation (Zinjira) 29 

Table 2-8: Vehicle Type and Capacity for Primary to Secondary Waste Transportation (Kalindi)

 .................................................................................................................................................29 

Table 2-9: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 

(Nawabganj) .............................................................................................................................30 

Table: 2-10: Waste transporting by trucks from secondary to final dumping site ........................32 

Table: 2-11: Vehicle Type and Capacity for Secondary to Formal Dumping Site Waste 

Transportation (Keraniganj) .......................................................................................................33 

Table 3-1: Waste Sample Collection Location ...........................................................................36 

Table 3-2: Analysis Results of Waste Sample ...........................................................................39 

Table 3-3: Waste Composition Analysis Data Average .............................................................45 

Table 7-1: Proposed Waste Collection for Keraniganj ...............................................................59 

Table 7-2: Proposed Waste Collection for Nawabganj ..............................................................60 

Table 7-3: Proposed Waste Collection for Dohar ......................................................................61 

 

  



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

Page viii of vii 
 

List of Abbreviations 

BPDB Bangladesh Power Development Board 

DoE Department of Environment 

FGD Focus Group Discussion 

FYP Five Years Plan 

KII Key Informant Interview 

LGED Local Government Engineering Department 

LGIs Local Government Institutes 

Q&A Questions & Answers 

SWM Solid Waste Management 

WtE Waste to Energy 

BUET Bangladesh University of Engineering and Technology 

  

  

  

 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

1 

 

 : Background 

1.1 Introduction of the Study 

Bangladesh has now embarked on achieving a visionary goal of becoming a developed economy 

by 2041, and for which it has adopted the Perspective Plan 2041. For carrying out this Perspective 

Plan, energy has been playing a pivotal role in boosting economic growth, particularly during the 

rapid industrialization phase by expediting economic zones leading to quality job growth, as the 

country wants to move from middle-income to upper-middle income and developed stage.  

The 8th Fiver Year Plan (2020-2025) of Bangladesh’s Government focuses on the implementation 

of all power and energy projects so as to optimize achieving the goals of the Government’s energy 

sector strategy, whose key element is the diversification of primary fuel for electricity generation 

with special focus in increasing renewable energy generation as part of energy security as well 

as greenhouse gas emission reduction.  

After the formulation and start of implementation of the renewable energy policy from 2009 in 

Bangladesh, the government has taken initiatives to increase renewable energy in different ways 

such as solar, biogas and wind power, etc. However, in Bangladesh, there is an opportunity for 

waste to energy which will not only be renewable energy but in parallel will solve the crucial 

problem of solid waste in urban areas consequently to gain economic and environmental 

sustainability. 

In this regard, the Bangladesh Power Development Board (BPDB) under the Ministry of Power, 

Energy and Mineral Resources has been planning to set up a waste-to-energy plant in the areas 

of Keraniganj, Nawabganj and Dohar Upazilas under Dhaka District, and has made a partnership 

with GIZ Bangladesh in this regard, a German-based organization to carry out the required tasks 

for waste to energy plant in the above proposed Upazilas. 

For conducting an extensive feasibility study for the proposed waste-to-energy power plant 

utilizing the available waste of Nawabganj, Keraniganj and Dohar Upazilas, GIZ Bangladesh has 

engaged two consulting firms, O. Creeds Ltd as a national and FICHTNER as an international 

consulting firm. The two different consulting firms will carry out individual scopes of services, but 

both firms shall share their findings and data for the successful completion of the feasibility study. 

Under this feasibility study, O. Creeds Ltd. will estimate the current total waste generation with its 

composition and prediction for future waste generation through survey, physical observation, 

focus group discussion, Key Informant Interviews, Laboratory tests, and analysis of these primary 

data for waste to energy. FICHTNER is an International Consulting Firm tasked to study suitable 

technologies for waste to energy considering the field data and information provided by O. Creeds 

Ltd.  
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1.2 Objective of the Study 

The overall objective of the study is to conduct a feasibility study for waste to energy in Keraniganj, 

Nawabganj, and Dohar Upazilas under Dhaka District.  

This feasibility study is to be conducted in two steps, one step is to collect required field data and 

information regarding waste generation, composition, transportation and dumping places, etc. 

and analyses its findings for waste to energy. Another step is based on these field data, 

information and findings, to review the feasibility of waste-to-energy technology for the proposed 

3 Upazilas.  

Assigned tasks of O. Creeds Ltd: 

Under this feasibility study, O. Creeds Ltd is assigned to collect required field data and information 

regarding waste generation, composition, transportation, and dumping places and analysed its 

findings for waste to energy. These specific tasks are as follows- 

 
a) Estimation of waste generation on a daily/monthly/annual basis 

Waste has been generated at different places in 3 Upazilas, such as households, industries, 

kitchen markets, general markets, restaurants, hospitals and clinics, and institutions are to be 

estimated on a daily/monthly/annual basis.   

 
b) Waste characterization/ composition for waste to energy: 

Waste characterization is to be analysed to determine its physical and chemical properties, such 

as combustible & non-combustible ratio; organic content; moisture content; calorific value; 

recyclable content, etc. Assessing the potential economic value of different waste components, 

such as recyclables, organic waste for composting, or energy recovery through WtE technologies. 

Each of the optimum scopes from the waste will be defined for the maximum output of the project 

for waste to energy. 

 
c) Analysis of existing waste collection and proposing an innovative system 

Assessment of the current waste collection including waste generation from the entities, 

segregated waste ratio, waste collection methods, etc. are being conducted where strengths, 

weaknesses, and potential areas for improvement of the existing system can be identified. 

 
d) Analysis of existing waste transportation system and proposal of an innovative 

system 

The waste transport systems to carry out the wastes to the dumping sites and identify the detailed 

optimum way to convey them are being analyzed to propose an innovative system that may 

include efficient waste collection methods, optimized routes, use of technology, community 

involvement, etc., to enhance waste collection and transportation efficiency. 
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e) Evaluation of dumping sites  

Drone technology has been applied by O. CREEDS Ltd. to identify the location and extent of 

major dumping sites in Nawabganj, Keraniganj, and Dohar. Then the sites were visited by an 

expert team. FGDs at the dumping site is to be conducted with workers engaged in waste 

collection, dumping, and sorting. In addition, collected information from Drone technology-based 

surveys, physical observation, and FGD are being analyzed critically with a view to evaluating the 

environmental and social safeguards issues at the current level and the scope of opportunity for 

the future.  
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1.3 Methodology 

For conducting the feasibility study, O. Creeds Ltd has been following the mixed-method approach 

where active participation in and response from different stakeholders is to be the prime 

consideration for carrying out the Survey, Focus Group Discussion, Key Informant Interview, 

Physical observation, and laboratory test aiming to collect the current information regarding Solid 

Waste Management (waste generation, transportation and dumping) and for waste to energy. By 

sharing the findings with each other among the stakeholders and incorporating the feedback, the 

final feasibility study report is to be prepared. The methodology of the feasibility study has been 

shown as follows.  

Methodological Framework 
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Working procedures for this feasibility are shown below.  

Quantitative and qualitative methods are to be applied during the feasibility study. The survey will 

be used as a technique of quantitative data collection for the study, and the sample size will be 

calculated depending on the number of households, industries, kitchen markets, general markets, 

restaurants, hospitals & clinics, and institutions accessible in the area as well as the categories. 

Triangulation is to be ensured during the survey to ensure the quality. 

Qualitative data is also to be ensured by techniques such as key informant interviews, focus group 

discussions, physical observations, and laboratory test.  
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1.4 Work Programme  

This work programme provides a structured approach for the waste management analysis, 

outlining key activities and engagement plans necessary for the successful execution of the 

feasibility study for a waste-to-energy plant. It will be continuously reviewed and updated to align 

with project progress and evolving requirements. 

i) Stakeholders Meeting on Inception Report was held on 31 July 2023, 10;00 AM- 

12:30 PM (GMT+6) at GIZ, Dhaka project office. The overall objectives of this meeting 

were to, launch the project, introduce the team, and establish goals and scope.  

• Agenda: 

• Project Overview and Objectives 

• Roles and Responsibilities 

• Project Timeline 

• Data Collection and Analysis Methods 

• Stakeholder Engagement Plan 

• Q&A Session 

ii) Regular Exchange Meetings have been conducted bi-weekly in virtual or in-person 

meetings to provide progress updates, address challenges, and ensuring coordination. 

• Agenda: 

• Progress Update 

• Data Collection and Analysis 

• Stakeholder Engagement Updates 

• Problem-solving and Coordination 

iii) Stakeholder Engagement Meetings have been held in Keraniganj Upazila on 

Tuesday, 8 August 2023, 3:00 PM – 4:00 PM, in Dohar Upazila on Thursday, 10 

August 2023, 10:30 AM – 11:30 AM and in Nawabganj Upazila on Wednesday, 16 

August 2023, 3:00 PM – 4:00 PM. The overall objective was to gather insights on 

waste management challenges and opportunities in the study areas. 

• Agenda of Stakeholder Engagement Meeting in Keraniganj Upazila: 

• Welcome and Introductions 

• Upazila Engineer’s Insights 

• Konda Union Chairman’s Observations 

• Input from the Garments Committee President 

• Q&A and Discussion 
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• Agenda of Stakeholder Engagement Meeting in Dohar Upazila: 

• Welcome and Introductions 

• Councilors’ Insights 

• School Principal’s Perspective 

• Joypara Market President’s Input 

• Q&A and Discussion 

• Agenda of Stakeholder Engagement Meeting in Nawabganj Upazila: 

• Welcome and Introductions 

• Upazila Chairman’s Insights 

• Waste Management Expert’s Presentation 

• Upazila Vice Chairman’s Remarks 

• Q&A and Discussion 

iv) Survey Outline 

Household Survey has been conducted in Nawabganj Upazila from 20 August 2023 to 

12 September 2023, in Dohar Municipality from 03 September 2023 to 11 September 

2023, and in Keraniganj Upazila from 12 September 2023 to 28 September 2023. The 

overall objective of the household survey is to estimate the waste generation of the 

households of these two Upazilas and one municipality.  

Industry Survey has been conducted from 13 September 2023 to 05 October 2023 to 

calculate the waste generation per day of total number of industries in Keraniganj 

Upazila, Nawabganj Upazila and Dohar Municipality. 

Kitchen market survey was carried out between September 14 and September 29, 

2023, to determine how much waste was produced everyday by all the kitchen markets 

in Keraniganj Upazila, Nawabganj Upazila, and Dohar Municipality. 

A survey on the waste generation per day by the total number of general markets was 

conducted on September 05, 2023 in Keraniganj Upazila, Nawabganj Upazila, and 

Dohar Municipality. 

Another survey of institutions was conducted from September 29 to October 5, 2023, 

to determine how much waste was produced everyday by all the institutions in 

Keraniganj Upazila, Nawabganj Upazila, and Dohar Municipality. Institutions include 

organizations like government offices, schools, cattle farms, poultry farms, and 

agricultural and farming organizations. 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj   
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

8 

 

A survey on the waste generation per day by the total number of restaurants was 

conducted from October 05 to October 10, 2023 in Keraniganj Upazila, Nawabganj 

Upazila, and Dohar Municipality. 

Additionally, survey of hospitals/clinics was carried out between September 13 and 

September 20, 2023 to calculate the waste generation per day of total number of 

hospitals, clinics and diagnostic centers in Keraniganj Upazila, Nawabganj Upazila, 

and Dohar Municipality. 

v) Focus Group Discussion (FGD) 

Focus group discussion has been conducted with the waste collectors to estimate the 

waste collection the transportation from different sectors in the Keraniganj Upazila, 

Nawabganj Upazila and Dohar Municipality on 30 September and 03-04 October, 

2023.  

vi) Key Informant Interview (KII) 

Key informant interviews were conducted with Conservancy Officer of Dohar 

Municipality, and Upazila Engineer, Nawabganj Upazila on 07 September 2023, 

Executive Engineer of Dohar Municipality on 10 September 2023 and Upazila 

Engineer of Keraniganj Upazila on 11 September 2023 to validate the field data and 

to understand the involvement of Upazila Parishad and Municipality in the current 

scenario of SWM approach. 

vii) Drone Survey has been conducted using high-resolution drone cameras to assess 

dumpsites’ locations, conditions, and interactions with the environment in Nawabganj, 

Keraniganj, and Dohar Upazilas. 

viii) Engagement of the Expert Team has visited the three Upazilas during surveys and 

their own inspections to ensure data quality and integrity through a team of experts 

involved in data collection and analysis. They are continuously conducting regular 

meetings to review and improve survey processes and share their valuable suggestion 

in the report. 

ix) Waste Collection and Transportation System Evaluation has been completed by 

doing focus group discussions (FGD) with waste collectors to assess the waste 

collection and transportation system in the three Upazilas. 
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 : Baseline Information of The Studied Areas 

2.1 Generic Information of the studied places 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1: Map of Study Area 

The feasibility study for waste to energy in Keraniganj, Nawabganj and Dohar Upazilas are 

situated in Dhaka District has been shown in the above Map.  
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Keraniganj Upazila:  

Keraniganj is an Upazila in Dhaka District. On the Buriganga river’s bank, the town of Keraniganj 

is located on the southwest side of Dhaka City. With a total area of 166.87 km2, Keraniganj 

Upazila is bordered to the northeast by Savar Upazila and Mohammadpur, to the east by 

Shyampur Thana and Narayanganj and Sadar Upazilas, to the east by Serajdikhan Upazila, and 

to the west by Nawabganj and Singair Upazilas. The Buriganga and Dhaleshwari rivers are the 

main rivers (Source: Wikipedia).  

Based on this population, the population for 2023 and projected for 2024 to 2036 for three 

Upazilas have been calculated by using the following formula:  

 

Where, 

Pt = Projected Population 

P0 = Base Year Population 

r = Growth Rate, 1.1% 

n = Number of Periods 

 

According to the 2011 Population Census, there are 794360 people living in this Upazila. The 

population forecast for 2023 is shown below using a projected growth rate of 1.1%: 

  
Figure 2-2: Population Projection for Keraniganj Upazila 
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Nawabganj Upazila:  

Nawabganj is an Upazila in the Dhaka district. It is situated at 23.6667°N 90.1667°E. With a total 

area of 244.81 km2, it contains 47,411 households. Nawabganj is bounded by the three Upazilas 

of Singair on the north, Dohar on the south, Keraniganj, Sirajdikhan, and Sreenagar on the east, 

and Harirampur and Manikganj Sadar on the west (Source: Wikipedia).   

According to the Population Census 2011, 320822 people live in this Upazila. Using the projected 

growth rate of 1.1% for 2023, the population projection is shown below:  

 

Figure 2-3: Population Projection for Nawabganj Upazila 

Dohar Municipality:  

Dohar Municipality is in Dohar Upazila, which is situated in Dhaka District at 23.5958°N 

90.1222°E. The Upazila is located at the farthest southern region of Dhaka District. The Upazila’s 

southern border is formed by the Padma River.  Dohar is an Upazila in the Dhaka district. Contains 

31,645 households. Dohar Municipality whose population is 71365, according to the 2011 

Population Census. The population prediction for 2023 is depicted below using the assumed 

growth rate of 1.1%: 
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Figure 2-4: Population Projection for Dohar Municipality 

The population for the census 2011 of the study area has been reflected in the following Map for 

the understanding of the population and its location.   

 

Figure 2-5: Population Map of Project Area  
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Rainfall of the study area:  

 

Figure 2-6: Yearly Rainfall at Dhaka 

The project area is located in Dhaka District and we collected rainfall data of 1953 to 2021 from 

Bangladesh Agriculture Research Council (BARC). Rainfall data was collected from rainfall 

station (ID 11111), Dhaka. In Dhaka district, the average yearly rainfall is fluctuated but average 

rainfall is 1800 to 2000 millimeters.   

 

Figure 2-7:Rainfall Distribution, Yearly and Monthly 

Rainfall in Dhaka district in general starts from March and continuing up to November. Maximum 

rainfall has been happening from June to September where mid-June to mid-July is highest 

rainfall, above 300 mm in a month.   
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2.2 Current scenario of the waste management system   

2.2.1 Estimation of waste generation 

a) Household Waste Generation and its Physical Composition 

The household survey was performed from 20 August 2023 to 27 September 2023. In two 

Upazilas, Keraniganj, Nawabganj, and one Municipality Dohar municipality, 1800 households 

were assessed during that period.  

The sample size of Households was determined by the Cochran formula, and it was 1144.79 

samples.  

Where: 

• n is the sample number 

• e is the desired level of precision (i.e. the margin of error), 

• p is the (estimated) proportion of the population which has the attribute in question, 

• q is 1 – p.  The z-value is found in a Z table 

For more accuracy, the sample size of Households is determined, in the following table 

 

Upazila/municipality Total Population, 
2023 

Calculated Sample 
Size 

Finalized Sample Size 

Dohar Municipality 82,272 384 400 

Keraniganj Upazila 9,15,762 385 800 

Nawabganj Upazila 3,67,535 384 600 

Total  1153 1800 

Table 2-1: Estimated sample size 

Though we need 1153 sample size, but based on population size, we finalized sample 400 for 

Dohar municipality, 800 for Keraniganj and 600 for Nawabganj for more accuracy. The sample 

was distributed equally and focused on all areas properly under a Grid Map, below   
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Keraniganj Upazila                            Nawabganj Upazila                     Dohar Municipality 

In order to collect one day’s worth of total solid waste with composition, polybags were provided 

to households. Additionally, the household questionnaire was completed with the help of the 

respondents, mostly the house owners. Every household’s days’ worth of waste was collected 

throughout the study. The survey team weighed the waste once it had been collected, and then 

entered the results in the KOBO survey form. The average waste generation rate has been 

determined and multiplied by the total population for two Upazilas and one Municipality after the 

household waste volume and percentage of composition have been obtained. 

i) Household waste generation rate with composition for Keraniganj Upazila 

According to the 814 Households survey using Polythene bags, the average composition of waste 

is shown below in the table. The waste generation rate is 0.310 kg/person/day, where the average 

family size is 4.5 members According to the 2011 Census, Keraniganj has 794360 people which 

has been projected 905798 populations for 2023 according to the Figure 2-2. 

 

  

Everyday Waste generation = 0.310 kg/person/day x 

total population 

 

 

 

 

 

 

 

Type of waste Percentage 

Organic  88% 

Plastic 6.3% 

Paper 2.5% 

Medical 0.8% 

Glass 0.5% 

Textile 0.4% 

Electronic 0.3% 

Wood 0.2% 

Metal 0.2% 

Others 0.8% 

Total 100% 
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ii) Household waste generation 
rate with composition for 

Nawabganj Upazila 
 

iii) Household waste generation 
rate with composition for Dohar 

Municipality 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

The waste generation rate is 0.226 
kg/person/day 

 

Type of waste Percentage 

Organic 89% 

Plastic 5.3% 

Paper 2.6% 

Medical 0.8% 

Glass 0.5% 

Textile 0.4% 

Electronic 0.3% 

Wood 0.2% 

Metal 0.1% 

Others 0.8% 

Total 100% 

Type of waste Percentage 

Organic 86% 

Plastic 6.1% 

Paper 3.7% 

Medical 0.8% 

Glass 0.6% 

Textile 0.6% 

Electronic 0.3% 

Wood 0.4% 

Metal 0.7% 

Others 0.8% 

Total 100% 

The waste generation rate is 0.5 
kg/person/day 
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Table 2-2: Household Waste Generation, Metric ton for Every Day with Physical Composition Keraniganj Upazila 

 

Figure 2-8: Physical Composition of Household Waste Generation Keraniganj Upazila 

Year Total waste Organic Plastic Paper Medical Glass Textile Electronic Wood Metal Others 

2023 281 247.10 17.69 7.02 2.25 1.40 1.12 0.84 0.56 0.56 2.25 

2024 298 262.31 18.78 7.45 2.38 1.49 1.19 0.89 0.60 0.60 2.38 

2025 316 278.46 19.93 7.91 2.53 1.58 1.27 0.95 0.63 0.63 2.53 

2026 336 295.59 21.16 8.40 2.69 1.68 1.34 1.01 0.67 0.67 2.69 

2027 357 313.79 22.46 8.91 2.85 1.78 1.43 1.07 0.71 0.71 2.85 

2028 379 333.10 23.85 9.46 3.03 1.89 1.51 1.14 0.76 0.76 3.03 

2029 402 353.60 25.31 10.05 3.21 2.01 1.61 1.21 0.80 0.80 3.21 

2030 406 357.49 25.59 10.16 3.25 2.03 1.62 1.22 0.81 0.81 3.25 

2031 431 379.50 27.17 10.78 3.45 2.16 1.72 1.29 0.86 0.86 3.45 

2032 458 402.86 28.84 11.44 3.66 2.29 1.83 1.37 0.92 0.92 3.66 

2033 486 427.65 26.94 12.15 3.89 2.43 1.94 1.46 0.97 0.97 3.89 

2034 516 453.97 32.50 12.90 4.13 2.58 2.06 1.55 1.03 1.03 4.13 

2035 548 481.92 34.50 13.69 4.38 2.74 2.19 1.64 1.10 1.10 4.38 

2036 581 511.58 36.62 14.53 4.65 2.91 2.33 1.74 1.16 1.16 4.65 
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Year Total waste Organic  Plastic  Paper Medical Glass Textile Electronic Wood Metal Others 

2023 87 77.01 4.59 2.25 0.69 0.43 0.35 0.26 0.17 0.09 0.69 

2024 92 81.75 4.87 2.39 0.73 0.46 0.37 0.28 0.18 0.09 0.73 

2025 98 86.78 5.17 2.54 0.78 0.49 0.39 0.29 0.20 0.10 0.78 

2026 104 92.12 5.49 2.69 0.83 0.52 0.41 0.31 0.21 0.10 0.83 

2027 110 97.79 5.82 2.86 0.88 0.55 0.44 0.33 0.22 0.11 0.88 

2028 117 103.81 6.18 3.03 0.93 0.58 0.47 0.35 0.23 0.12 0.93 

2029 124 110.20 6.56 3.22 0.99 0.62 0.50 0.37 0.25 0.12 0.99 

2030 131 116.98 6.97 3.42 1.05 0.66 0.53 0.39 0.26 0.13 1.05 

2031 140 124.18 7.40 3.63 1.12 0.70 0.56 0.42 0.28 0.14 1.12 

2032 148 131.83 7.85 3.85 1.18 0.74 0.59 0.44 0.30 0.15 1.18 

2033 157 139.94 7.42 4.09 1.26 0.79 0.63 0.47 0.31 0.16 1.26 

2034 167 148.55 8.85 4.34 1.34 0.83 0.67 0.50 0.33 0.17 1.34 

2035 177 157.70 9.39 4.61 1.42 0.89 0.71 0.53 0.35 0.18 1.42 

2036 188 167.40 9.97 4.89 1.50 0.94 0.75 0.56 0.38 0.19 1.50 

Table 2-3: Household Waste Generation, Metric ton for Every Day with Physical Composition 

 

 

Figure 2-9: Physical Composition of Household Waste Generation Nawabganj Upazila 
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Year Total waste Organic  Plastic  Paper Medical Glass Textile Electronic Wood Metal Others 

2023 41 34.99 2.48 1.51 0.33 0.24 0.24 0.12 0.16 0.28 0.33 

2024 43 37.15 2.63 1.60 0.35 0.26 0.26 0.13 0.17 0.30 0.35 

2025 46 39.43 2.80 1.70 0.37 0.28 0.28 0.14 0.18 0.32 0.37 

2026 49 41.86 2.97 1.80 0.39 0.29 0.29 0.15 0.19 0.34 0.39 

2027 52 44.44 3.15 1.91 0.41 0.31 0.31 0.16 0.21 0.36 0.41 

2028 55 47.17 3.35 2.03 0.44 0.33 0.33 0.16 0.22 0.38 0.44 

2029 58 50.07 3.55 2.15 0.47 0.35 0.35 0.17 0.23 0.41 0.47 

2030 59 50.62 3.59 2.18 0.47 0.35 0.35 0.18 0.24 0.41 0.47 

2031 62 53.74 3.81 2.31 0.50 0.37 0.37 0.19 0.25 0.44 0.50 

2032 66 57.05 4.05 2.45 0.53 0.40 0.40 0.20 0.27 0.46 0.53 

2033 70 60.56 3.69 2.61 0.56 0.42 0.42 0.21 0.28 0.49 0.56 

2034 75 64.29 4.56 2.77 0.60 0.45 0.45 0.22 0.30 0.52 0.60 

2035 79 68.24 4.84 2.94 0.63 0.48 0.48 0.24 0.32 0.56 0.63 

2036 84 72.44 5.14 3.12 0.67 0.51 0.51 0.25 0.34 0.59 0.67 

Table 2-4: Household Waste Generation, Metric ton for Every Day with Physical Composition 

 

 

Figure 2-10: Physical Composition of Household Waste Generation Dohar Municipality 
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b) Kitchen Market Waste Generation and its Physical Composition 

The kitchen market survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 53 kitchen markets in the study area where 23 kitchen markets are in 

Keraniganj Upazila, 21 kitchen markets are in Nawabganj Upazila and 9 kitchen markets are in 

Dohar municipality. 12 sample size out of 53 kitchen market was taken for the survey. During the 

survey, a structured questionnaire and KOBO software-based tool were used. Respondents are 

cleaner and members of the market committee jointly.      

The figure below represents 

the calculated total waste in 

metric tons per day, 

generated by kitchen 

markets in Keraniganj and 

Nawabganj Upazila and 

Dohar Municipality which 

indicates higher generation 

in Keraniganj (41.72 Metric 

Ton) as there are the 

number of kitchen markets 

are more than others. As 

Dohar municipality’s area is 

less that’s why its kitchen 

market’s number is only 9. 

Figure 2-11: Kitchen Market Waste Generation 

The physical waste composition of the kitchen market is in the below chart. 

 

Figure 2-12: Physical Composition of Kitchen Market Waste  
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53 kitchen markets of Keraniganj 

Upazila, Nawabganj Upazila and 

Dohar municipality have been 

generating 67.31 Metric tons (MT) 

of waste every day. Among every 

day’s 67.31 Metric tons of waste, 

40.27 MT is organic waste, 10.89 

MT is plastic, 9.6 MT is paper, 2.7 

MT is glass, 1.28 MT is metal, 0.67 

MT is medical and other waste is 

1.89 MT    
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c) General Market Waste Generation and its Physical Composition 

The general market survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 32 general markets are in the study area. 8 sample size out of 32 general 

markets was taken for the survey. During the survey, a structured questionnaire and KOBO 

software-based tool were used by the team of the survey. Respondents are cleaner and members 

of the market committee jointly.      

 

 

 

 

 

 

 

 

 

 

Figure 2-13: General Market Waste Generation 

 

Figure 2-14: Kitchen Market Waste Composition 

32 general markets of Keraniganj Upazila, Nawabganj Upazila and Dohar municipality have been 

generating 0.8 Metric tons (MT) of waste every day. Among every day’s 0.8 MT of waste, 0.22 MT 

is organic waste, 0.261 MT is plastic, 0.2 MT is paper, 0.07 MT is glass, 0.03 MT is electronic, 

0.005 MT is medical and other waste is 0.014 MT.    
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d) Restaurant Waste Generation and Its Physical Composition 

The restaurant survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 40 restaurants are in the study area.12 sample size out 40 restaurants were 

taken for the survey. During the survey, a structured questionnaire and KOBO software-based 

tool were used by the team of the survey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-15: Restaurant Waste Generation 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-16: Restaurant Waste Composition 

40 restaurants of Keraniganj Upazila, Nawabganj Upazila and Dohar municipality have been 

generating 0.66 Metric tons (MT) of waste every day. Among every day’s 0.66 Metric tons of 

waste, 0.525 MT is organic waste, 0.046 MT is plastic, 0.076 MT is paper, glass is 0.006 MT and 

other waste is 0.007 MT.   
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f) Hospital/Clinic’s Waste Generation and its Physical Composition 

The hospital survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 169 hospitals, clinics and diagnostic centres are in the study area.12 sample 

size out of 169 hospitals, clinics and diagnostic centres (5% sample size) were taken for the 

survey. During the survey, a structured questionnaire and KOBO software-based tool were used 

by the team of the survey. 

 
Figure 2-17: Hospital/Clinic’s Waste Generation 

 

Total Hospital Waste per day  

169 hospitals, clinics of 

Keraniganj Upazila, Nawabganj 

Upazila and Dohar municipality 

have been generating an 

average 9.45 Metric tons (MT) 

of waste every day. Among 

every day’s 9.5 Metric tons of 

waste, 6.058 MT is general 

waste (food waste-organic), 

2.028 MT is pathological, 0.630 

MT is sharp waste, 0.543 MT is 

infectious waste, 0.111 MT is 

chemical, 0.079 MT is 

radioactive waste. The waste 

composition is shown in the pie-

chart. 

Figure 2-18: Hospital Waste Composition 
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g) Institutional Waste Generation and its Physical Composition 

The institutional survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 2097 institutions consisting of educational institutions, government offices, 

cattle farms, poultry farms etc are in the study area. 80 sample size out of 2097 institutions were 

taken for the survey. During the survey, a structured questionnaire and KOBO software-based 

tool were used by the team of the survey.  

 

Figure 2-19: Institutional Waste Generation 

 

Figure 2-20: Institutional Waste Composition 

The 2097 institutions of Keraniganj Upazila, Nawabganj Upazila and Dohar municipality have 

been generating 47.02 Metric tons (MT) of waste every day. Among every day’s 47.02 Metric tons 

of waste, 37.61 MT is general waste (organic), 3.24 MT is plastic, 0.29 MT is glass waste, 0.31 

MT is metal waste, 5.08 MT is paper, 0.28 MT is medical waste. And 0.26 MT is other waste.  
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h) Industrial waste generation and its composition 

The industry survey was conducted in two Upazilas, Keraniganj, Nawabganj, and Dohar 

municipality. A total of 3070 garment industries are in the Keraniganj, others area there is no 

textile. 139 sample size out of 3070 garments were taken for the survey. During the survey, a 

structured questionnaire and KOBO software-based tool were used by the team of the survey. 

Respondents are cleaner and members of the market committee jointly. 

 
  

 

 

 

 

 

 

 

 

 

Figure 2-21: Industrial Waste Generation 

39.91 Metric tons (MT) of waste are generated every day. Among every day’s 39.91 Metric tons 

of waste, 31.72 MT is textile, 1.87 MT is plastic, 1.75 MT is paper, 3.39 MT is food and general 

waste. 0.008 is electrical waste and 1.18 MT is other waste.  

Besides, garments there are other 50 industries like plastic, chemical and iron factories in 

Keraniganj, Nawabganj and Dohar 

Upazilas. 18 samples were carried 

out.     

0.625 Metric tons (MT) of waste are 

generated every day. Among every 

day’s 0.625 Metric tons of waste, 

0.177 MT is textile, 0.136 MT is 

plastic, 0.06 MT is paper, 0.096 MT is 

food and general waste. 0.019 MT is 

glass waste, metal is 0.046 MT, 

chemical waste is 0.069 MT and 

0.022 MT is other waste.  

Figure 2-22: Industrial Waste Composition 
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i) Total Waste Generation and Composition of Keraniganj and Nawabganj Upazila and Dohar Municipality 

Area 
Source of 

waste 
Total Organic Plastic Paper Medical Glass Textile Electric Wood Metal Others 

Nawabganj 

HH 

87 77.01 4.59 2.25 0.69 0.43 0.35 0.26 0.17 0.09 0.69 

Dohar 41 34.99 2.58 1.51 0.33 0.24 0.24 0.12 0.16 0.28 0.33 

Keraniganj 281 247.1 17.69 7.02 2.25 1.4 1.12 0.84 0.56 0.56 2.25 

Nawabganj 
General 
Market 

0.44 0.15 0.13 0.11 0 0.02 0 0.02 0 0 0 

Dohar 0.08 0.02 0.04 0.02 0 0 0 0 0 0 0 

Keraniganj 0.28 0.05 0.09 0.07 0.005 0.04 0 0.01 0 0 0.14 

Nawabganj 
Kitchen 
Market 

13.35 9.12 1.33 0.89 0.67 0 0 0 0 0.67 0.67 

Dohar 12.24 6.12 1.22 2.45 0 0.61 0 0 0 0.61 1.22 

Keraniganj 41.72 25.03 8.34 6.26 0 2.09 0 0 0 0 0 

Nawabganj 

Restaurant 

0.34 0.27 0.02 0.0374 0 0.009 0 0 0 0 0 

Dohar 0.13 0.111 0.008 0.014 0 0 0 0 0 0 0.0007 

Keraniganj 0.19 0.143 0.016 0.003 0 0 0 0 0 0 0.006 

Nawabganj 

Hospital 

6.87 4.4   2.4       

Dohar 0.8 0.6   0.28       

Keraniganj 1.78 1   0.61       

Nawabganj 

Institutional 

102.7 92.064 4.536 3.851 0.749 0.642  0.000  0.856 0.000 

Dohar 9.81 7.506 0.893 1.011 0.049 0.196  0.000  0.000 0.147 

Keraniganj 28.56 13.256 4.284 10.374 0.051 0.029  0.000  0.060 0.634 

Total  628.29 518.9397 45.76701 35.86997 8.084306 5.70566 1.71 1.25 0.89 3.125791 6.08796 

Table 2-5 Total Waste with The Composition of Household, General Market, Kitchen Market, Restaurant, Institutional and Hospital 
Every Day’s Waste Generation (Metric Ton) 

Every day, Industrial waste has been generating 39.91 Metric tons (MT). Among every day’s 39.91 Metric tons of waste, 31.72 MT is 

textile, mainly clips waste/Garments cloth which is being sold to make it as cloth cotton for pillows, beds etc. 
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2.3 Waste collection and its transportation 

Dohar municipality:  

Dohar Municipality’s waste collectors collect primary waste from road sides, open dumping and 

dustbins where households, kitchen markets, shopping malls, offices and institutions’ waste are 

generally dumped. Street waste and small amounts of medical waste also has been disposed of 

their roadside dumping. Hospital authority separately burn their hazard medical waste and only 

non-hazard like food waste from hospital has been dumped road site. From there, waste collectors 

pick up the waste and transport it to secondary dumping sites by Rickshaw Vans and trolleys. 

Waste collectors collect waste from wards 1,2,3,4,5,6 and 7 regularly. And other Wards 8 and 9 

are not collected regularly but 2days in a week they are collecting waste from there. From 

secondary dumping, waste cleaners transport the waste to final dumping places. There are some 

street vendors who collect recyclable materials like plastic, metal and glass.  During interaction 

with the Executive Engineer and Conservancy Inspector, we learned the waste collection and 

transport system of this Municipality which has been shown in the following flow diagram.  

 

 

 

 

 

 

 

During Focus Group Discussions with the waste cleaner, Rickshaw-Van driver, Truck driver and 

other staff we came to inform that there are 30 staff (master roll) under the conservancy section. 

Among 30 staff, one is conservancy inspector, and 1 is the waste collector team leader, others 

are cleaners and drivers. The municipality has 3 waste collector trucks whose capacity is 3 M.ton 

each. 8 Rickshaw Vans and 4 trolleys. During that Focus Group Discussion, The quantity of waste 

they generally collect and transport every day and its transporting system including the dumping 

site were discussed. Through this discussion, we know the volume of daily waste collection and 

transportation, is in the below table:  

In Dohar Municipality every day has been generating 64.06 MT of waste and transporting 16.56 

MT which is 26% of the total generated waste.  

Vehicle Type Number Capacity (MT)/Per Vehicle Total Trip Per 
Day 

Total Waste Collection 
(MT/Day) 

Rickshaw Van 8 0.35 40 14 

Trolley 4 0.04 64 2.56 

Total 16.56 

Household 

waste 

Market waste 

Medical waste 

Institutional 

waste 

Other waste 

Road site open 

dumping  

Dustbin 

Secondary 

dumping place 

(open) 

 

Permanent dumping 

place 

Transporting by Truck 

Transporting by 

Rickshaw Van 

Transporting 

by Trolley 
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During our physical observation, we captured pictures of Dohar Municipality’s waste collection, 

transportation and dumping to the final dumping place, Chok Dighir Par in the following: 

 Keraniganj Upazila:  

In Keraniganj Upazila, we found there are private sectors that collect primary waste from 

households, kitchen markets, general markets, shopping malls, offices, and small amounts of 

medical waste by Rickshaw Van. After being full of Rickshaw-Van with waste, the drivers and 

cleaners carry it to the Aganagar, Zinjira, and Kalindi. From these three places collected waste by 

Rickshaw-Van has been transferred to the truck directly. After being full fill the truck (3 tons) with 

waste, this truck transports this waste to the final dumping place- Shuvadda dumping site (Ratan’s 

Khamar).  

 

 

 

 

 

Figure 2-26:  Rickshaw-Van for 
collecting waste from Primary to 

Secondary dustbin 

Figure 2-26: Secondary dumping 

place 

Figure 2-26: Truck for collecting waste from 

Secondary dustbin to Final dumping place 
Figure 2-26: Permanent Dumping 

Place 
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During Focus Group Discussions with the waste cleaner, Rickshaw-Van driver, Truck driver and 

other person concerned we came to inform that there are 4 waste collector trucks whose capacity 

3 MT ton each and 72 Rickshaw Vans. During that Focus Group Discussion, how much waste 

they are generally collecting and transporting every day and its transporting system including the 

dumping site were discussed. Through this discussion, we know the volume of daily waste 

collection and transportation, is in the below table:  

Table 2-6: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 
(Aganagar) 

Table 2-7: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 
(Zinjira) 

Table 2-8: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 
(Kalindi) 

In Keraniganj Upazila every day has been generating 353.53 MT of waste and transporting 92 

MT which is 26% of the total generated waste. Rest of waste has been dumping in low land area, 

water body beside of their house and establishment. Some recyclable materials like plastic, metal, 

glass and paper have been sold to street vendor.   

During our physical observation, we captured pictures of Nawabganj Upazila waste collection, 

transportation and dumping to the final dumping place, Suvodda in the following:  

 

 

Vehicle Type Number Capacity (Metric Tons)/Per 
Vehicle 

Total Trip Per 
Day 

Total Waste Collection 
(MT/Day) 

Rickshaw Van 40 0.5 120 72 

Total 60 

Vehicle Type Number Capacity (Tons)/Per Vehicle Total Trip Per 
Day 

Total Waste Collection 
(T/Day) 

Rickshaw Van 20 0.5 40 20 

Total 20 

Vehicle Type Number Capacity (Tons)/Per Vehicle Total Trip Per 
Day 

Total Waste Collection 
(T/Day) 

Rickshaw Van 12 0.5 24 12. 

Total 12 
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Nawabganj 

In Nawabganj Upazila, the waste collection system is very poor. There is no truck, only two 

Rickshaw-Vans, privately owned collect the waste of some households and market waste and 

transport it to the final dumping place at Shapkhali. During Focus Group discussions with this 

private sector, we calculated every day’s collected waste and transportation, which is in the below 

table.  

Table 2-9: Vehicle Type and Capacity for Primary to Secondary Waste Transportation 
(Nawabganj) 

Vehicle Type Number Capacity (Tons)/Per Vehicle Total Trip Per 
Day 

Total Waste Collection 
(T/Day) 

Rickshaw 
Van 

2 0.2 6 1.2 

Total 1.2 

Picture: Waste dumping at Final dumping place by truck 

Figure 2-28: Exchange Waste from 

Rickshaw Van to Truck 
Figure 2-28: Primary Waste Collection by 

Rickshaw Van 

Figure 2-29: Permanent dumping place, Shuvadda Dumping site  
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In Nawabganj Upazila, a daily waste generation of 210.7 MT is observed, with 1.2 MT (0.6% of 

the total waste) being transported elsewhere. The majority of the waste is disposed of in low-lying 

areas, water bodies, and adjacent to residences and establishments. Additionally, recyclable 

materials such as plastic, metal, glass, and paper are sold to street vendors as part of the local 

waste management practices. 

2.4 Evaluation of Dumping Sites 

The evaluation of dumping sites involved a comprehensive approach, combining physical 

inspections, interactions with relevant individuals through structured questionnaires, and drone 

surveys. Our findings indicate the existence of three final dumping places in Keraniganj Upazila, 

Nawabganj Upazila, and Dohar Municipality, as illustrated in the accompanying map. In 

Keraniganj and Nawabganj Upazila, no secondary dumping places were identified, while in Dohar 

Municipality, two secondary dumping places were located. Despite the absence of secondary 

dumping places in Keraniganj, three specific areas were identified where waste is transferred 

from Rickshaw-Van to Truck. 

    

Figure 2-30: Combined Dumping Site Map 
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Dohar Municipality 

The final dumping place, Chok Dighir Par is situated in Dohar Municipality very closed to 

Nawabganj and it started in 2008. The dumping place is open without a brick wall boundary but 

has a marking with RCC pillars and wire. The dumping place area is 1 Acre (100 decimals). The 

landowner of the dumping place is the government. 

The dumping place has convenient road access, and roughly one-fifth of its area is covered by 

waste, with a modest height of 1 to 2 feet above the road level. Waste pickers gather 

approximately 10 to 12 kilograms of recycled materials daily from this site. 

Through interactions with the conservancy inspector and the Executive Engineer of the 

municipality, coupled with physical observations and a drone survey, the daily composition of 

recycled materials collected is as follows: plastic waste constitutes 60%, glass waste 5%, metal 

waste 15%, cloth waste 3%, paper waste 17%, and there is an additional category for other waste. 

 

Table: 2-10: Waste transporting by trucks from secondary to final dumping site  

Figure 2-31: Formal Dumping Site of Dohar Municipality 

 

 

. Vehicle Type Number Capacity (Metric Tons)/Per 
Vehicle 

Total Trip Per 
Day 

Total Waste Collection 
(MT/Day) 

Truck 3 3 5 15 

Total 15 
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Keraniganj 

There is one dumping place in Keraniganj, which is located at Suvadda Union in Keraniganj 

Upazila. Basically, there is a road passing through the water body where collected waste by truck 

has been dumped on both sides of this road since 2011. Almost 20 -25 kg of recycled materials 

waste pickers collect from dumping places every day. Among the recycled material collected 

(weight by kg/gm) every day, there are plastic waste 55%, glass waste 5%, Metal waste 10%, 

cloth waste 5%, and Paper waste 24% other waste there are medical waste 1%.  

Table: 2-11: Vehicle Type and Capacity for Secondary to Formal Dumping Site Waste 
Transportation (Keraniganj) 

 

Figure 2-32:Formal Dumping Site of Keraniganj Upazila 

During our field observation, drone survey and map analysis, we found there is a small-width road 

passing through the water body were collected waste of Keraniganj Upazila has been dumped on 

both sides of this road posing a great threat to water and its eco-system, finally environmental 

degradation has been happening acutely there.   

 

 

 

Vehicle Type Number Capacity (MT)/Per Vehicle Total Trip Per 
Day 

Total Waste Collection 
(MT/Day) 

Truck 4 3 30 90 

Total 90 
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Nawabganj 

There is one dumping place in Nawabganj located at Shapkhali. The dumping Place is open 

without a boundary. The dumping place area is 2 Acres. The landowner of the dumping place is 

the government. Road connection facilities are available here. No recycled materials waste 

pickers are collected from dumping this place.  

Figure 2-33: Formal Dumping Site of Nawabganj Upazila 
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2.5 Proposed Site for Waste to Energy (WtE) plant 

Following the consultation meetings in the three upazilas, Keraniganj, Nawabganj, and Dohar, a 
proposal has been put forth to establish a Waste-to-Energy (WtE) plant in the Suvaddya Union of 
Keraniganj. The coordinates of the proposed site are 23°40’59.53” N and 90°22’40.66” E.  

The selected site has electricity and road connectivity. There is a 12 ft wide road with brick soling. 
However, it is situated in a low-lying area. Thus, it requires road and land development. 

 
Figure 2-34: Proposed Area for Waste to Energy Plant in Keraniganj 

Presently, the land proposed for the Waste-to-Energy (WtE) plant is government-owned, 
categorized as "Khas Land." Utilizing this land for the WtE facility would involve legal procedures, 
but no financial cost for land acquisition. 

Note: Khas land is an important source of livelihood for extremely poor people. The term "khas" originates from a 
Persian word. Khas means government owned land. Khas land refers to those land under direct control and 
management of the government. (https://www.daily-sun.com/printversion/details/54239
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 : Laboratory Test and Result 

To determine the appropriate technology for waste-to-energy conversion, laboratory tests were 

conducted on waste samples obtained from dumping sites and secondary transfer stations (STS). 

The objective was to gather information on various parameters such as moisture content, fixed 

carbon, volatile matter, ash, carbon, hydrogen, nitrogen, sulfur, oxygen, chlorine, and gross 

calorific value of the waste.  

In Bangladesh, the current rainfall pattern extends until September, marked by brief yet intense 

rain episodes. Concurrently, a substantial portion of the waste in this region contains wet 

substances throughout the year. As a result, the seasonal changes are not greatly reflected in the 

waste samples. While August would have been the ideal month for wet season sampling, practical 

constraints led to the selection of October and November instead, with October representing the 

late monsoon period. For the dry season, February was chosen, considering the absence of 

rainfall during this period. 

No. Sample No. Upazila Area Name 

1 W01171023  
Keraniganj 

Suvadda Dumping Site (FDS) 

2 W02171023 Baspatti Aganagar (TDS) 

3 W03171023 Jinjira-Shuvadha Dumping Site (TDS) 

4 W04171023 Nawabganj Shapkhali Dumping Site (FDS) 

5 W05171023  
Dohar 

Chakdighi par Dumping Site (FDS) 

6 W06171023 Ratan Chattar (TDS) 

7 W01031123  
Keraniganj 

Suvadda Dumping Site (FDS) 

8 W02031123 Baspatti Aganagar (TDS) 

9 W03031123 Jinjira-Shuvadha Dumping Site (TDS) 

10 W04031123 Nawabganj Shapkhali Dumping Site (FDS) 

11 W05031123  
Dohar 

Chakdighi par Dumping Site (FDS) 

12 W06031123 Ratan Chattar (TDS) 

13 W01170224  
Keraniganj 

Suvadda Dumping Site (FDS) 

14 W02170224 Baspatti Aganagar (TDS) 

15 W03170224 Jinjira-Shuvadha Dumping Site (TDS) 

16 W04170224 Nawabganj Shapkhali Dumping Site (FDS) 

17 W05170224  
Dohar 

Chakdighi par Dumping Site (FDS) 

18 W06170224 Ratan Chattar (TDS) 

*FDS=Formal Dumping Site; TDS= Temporary Dumping Site 

Table 3-1: Waste Sample Collection Location 

On October 18, 2023, O. Creeds Ltd collected samples from six locations for testing at the 

laboratory of Bangladesh University of Engineering and Technology (BUET). Subsequently, on 

November 4, 2023, another set of six samples was collected from the same locations for testing 

the same parameters at BUET's lab. These locations comprised three places in Keraniganj 

Upazila (1 final dumping site + 2 STSs), one place in Nawabganj Upazila (1 final dumping site), 

and two places in Dohar Municipality (1 final dumping site + 1 STS). 
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Additionally, sample testing was conducted on February 17, 2024, to represent waste samples 

during the dry season. During the dry season, only the moisture content and gross calorific value 

of the waste samples were tested. This testing aimed to facilitate a comparison with the 

corresponding parameters measured during the wet season. 

3.1 During sample collection, following procedure was adopted (Obtain a desire sample)  

 

𝟏𝟎𝟎𝑲𝑮 → 𝟓𝟎𝑲𝑮 → 𝟐𝟓𝑲𝑮 → 𝟏𝟐. 𝟓𝑲𝑮 → 𝟔. 𝟐𝟓𝑲𝑮 → 𝟑. 𝟏𝟐𝑲𝑮 → 𝟏. 𝟓 ≈ 𝟐𝑲𝑮 

Sampling Method: 

⚫ 100 kg of waste was collected from multiple trucks/Rickshaw Vans (not more than 3 vehicles). 

⚫ The 100 kg of waste was mixed by shovel and spade for at least 5 minutes. 

⚫ Measured the weight of the sample.  

⚫ If there are any bigger size of waste, we found (> 30 cm) then cut it into smaller pieces and 
mixed the waste for at least 5 minutes again to get a representative waste sample.  

Then the sample was placed as a uniform heap. The heap was divided into four portions using 

straight lines perpendicular to each other. Waste from opposing corners of the divided heap was 

removed to leave half of the original sample. The remaining portions were again thoroughly mixed, 

and the quartering process were repeated until a desired size was obtained (approximately 1.5 

kg to 2 kg). The last remaining opposing fractions of waste were mixed and collected in a zipper 

bag, and one more zipper bag was used for its protection. The zipper bag was airtight. The 

samples were kept in ice box to minimize biochemical activities and were sent to BUET’s 

laboratory accredited by Bangladesh Accreditation Board for further analysis of test parameters 

mentioned at above.  

Figure 3-1:Above pictures were taken during sample collection for lab test 
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3.2 Waste Density Analysis from Sample Collection: 

SI. Unit Value Remarks 

1 π (Pi) 3.1416 Constant 

2 r (radius) 0.165 m Radius of Bucket 

3 h (height) 0.353 m Height of Bucket 

 

 

 

Volume, V = πr2h = 0.03018 m3 

Density of waste, ρ =m/v = 379.390 kgm-3  

 

Figure 3-2:Above pictures were 

taken during sample weight for lab 

test 

SI. Unit Value 

1 m(mass) 11.45 kg 

2 v (volume) 0.03018 m3 
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3.3 Analysis Results of Waste Sample Supplied 

Table 3-2: Analysis Results of Waste Sample  

Date 
Sample 

No. 
Moisture 

(wt%) 

Fixed 
Carbon 
(wt%) 

Volatile 
Matter 
(wt%) 

Ash 
Content 
(wt%) 

Carbon 
(wt%) 

Hydrogen 
(wt%) 

Nitrogen 
(wt%) 

Sulphur 
(wt%) 

Oxygen 
(wt%) 

Chlorine 
(wt%) 

Gross 
Calorific 

Value 
(kcal/kg) 

 
 

18 
October, 

2023 

W01171023 59.70 3.28 57.37 39.40 27.9 3.64 1.73 Nil 27.37 0.51 3091 

W02171023 61.55 3.60 43.98 52.40 28.17 3.58 3.24 Nil 12.59 0.48 2708 

W03171023 63.57 4.29 49.74 46.00 31.04 3.92 1.51 Nil 17.57 0.39 2643 

W04171023 62.61 12.37 66.45 21.20 40.97 5.70 2.30 Nil 29.85 0.52 4072 

W05171023 78.17 9.99 72.69 17.30 48.38 6.99 2.22 Nil 25.08 0.61 4304 

W06171023 65.05 1.27 65.06 33.67 32.91 4.46 2.56 Nil 26.40 0.50 3249 

 
 

 4 
November 

2023 

W01031123 87.54 4.72 69.74 25.54 39.79 5.6 2.9 Nil 25.43 0.75 3463 

W02031123 78.85 12.79 70.62 16.69 47.17 6.35 2.88 Nil 26.31 0.71 4063 

W03031123 67.18 9.13 64.56 26.32 35.07 4.52 2.7 Nil 30.86 0.54 3057 

W04031123 62.24 3.54 66.29 30.18 37.35 5.07 2.7 Nil 24.07 0.62 3107 

W05031123 73.89 9.67 69.86 20.47 45.22 6.54 3.29 Nil 23.69 0.79 3664 

W06031123 67.18 3.27 57.02 39.71 31.24 4.05 1.13 Nil 23.54 0.32 2248 

 
 

17 
February 

2024 

W01170224 75.59 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3977 

W02170224 65.78 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3615 

W03170224 70.60 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3501 

W04170224 60.80 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3903 

W05170224 70.22 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3799 

W06170224 62.54 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
Not 

Tested 
3142 
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The table represents laboratory results for 18 waste samples collected across three upazilas during October, November, and February. 

At Suvadda Dumping Site (FDS), the highest recorded moisture content was 87.5% in November, contrasting with the lowest of 59.70% 

in the same location in October. During the dry period of February, the moisture content ranges from 62.54% - 75.59%. Despite 

fluctuations, the average moisture content across all locations remains at 68.5%. 

Similarly, Chakdighi Par Dumping Site (FDS) demonstrated the highest gross calorific value of 4304 kcal/kg in October, while Ratan 

Chattar (TDS) exhibited the lowest at 2248 kcal/kg in November. During the dry period of February, the gross calorific value ranges 

from 3142 kcal/kg – 3977 kcal/kg. Despite these variations, the average gross calorific value across all locations is maintained at 3423 

kcal/kg.  

The changing nature of waste composition over time highlights the need for further exploration into the factors influencing these 

variations. These insights are crucial for making informed decisions in waste management and resource recovery. Following the study's 

methodology, FICHTNER, an international consulting firm, will analyze the lab test results to choose the right technology for waste-to-

energy conversion. 

• The laboratory test results and waste collection photographs are attached in Annex 9.1. 
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Figure 3-3: Moisture Content of Sample During October, November and February 

 

Figure 3-4: Gross Calorific Value of Sample During October, November and February
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Figure 3-5: Fixed Carbon in Sample During October and November 

 

Figure 3-6: Volatile Matter in Sample During October and November 

 

Figure 3-7: Ash Content of Sample During October and November  
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Figure 3-8: Carbon Content of Sample During October and November 

 

Figure 3-9: Hydrogen Content of Sample During October and November  

 

Figure 3-10: Nitrogen Content of Sample During October and November 
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Figure 3-11: Oxygen Content of Sample During October and November 

 

Figure 3-12: Chlorine Content of Sample During October and November  
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3.4 Waste Composition Analysis Average (waste composition was analyzed physically during sample collection at dumping 

places and STSs) 

 
 
 

No. 

Duration 

 
 
 

Sample No. 

Organic 
Matters 

including 
food 
&fruit 

wastes 

 
Paper & 
Paper 

Products 

 
 

Metals 

 
 

Glass 

 
 

Wood 

Garden 
Waste 
(Tree 

trimming 
& straw) 

 
Textile 

(Clothes) 

Stone, 
Ceramic, 
Sand & 
Debris 

 
Plastic& 

Polythene 

 
 

Aluminum 

 
 

Rubber 

 
 

Hazardous 
(Household) 

 
 

Medical 
Waste 

 
Total 

weight by 
Percentage 

1 

October 
2023 

W01171023 86.92 1.1.85 0.05 0.20 0 0 2.40 0 8.49 0 0 0 0.10 100 

2 W02171023 94.62 1.24 0 0.68 0 0 0 0 3.47 0 0 0 0.01 100 

3 W03171023 76.92 1.98 1.94 2.56 0 0 5.70 0 9.27 0 0 0 0.99 100 

4 W04171023 77.71 0 0 2.01 0 0.88 1.51 0 14.16 0 0 0 3.72 100 

5 W05171023 81.58 2.67 3.75 0.19 1.58 0 9.99 0 0 0 0 0 0.24 100 

6 W06171023 73.13 7.30 0.5 1.00 0 0 2.90 0 14.22 0 0.65 0 0.18 100 

7 

November 
2023 

W01031123 97.08 0.20 0 0 0 0 0.20 0 2.43 0 0 0 0.10 100 

8 W02031123 89.92 1.04 0 0 0 0 1.14 0 7.81 0 0 0 0.10 100 

9 W03031123 74.91 3.66 0 1.56 0 0 3.38 0 13.09 0 0 0 0.40 100 

10 W04031123 80.84 2.71 0.56 4.41 0 0 2.85 0.93 6.45 0 0 0 1.51 100 

11 W05031123 82.88 4.13 0.68 0.86 0 0 2.46 0 7.44 0 0.67 0 0.86 100 

12 W06031123 73.13 7.30 0.50 1.00 0 0 2.90 0 14.22 0 0.65 0 0.18 100 

13 

February 
2024 

W01170224 92.00 3.00 0.10 0.50 0 0 0.5.0 0 3.60 0 0 0 0.30 100 

14 W02170224 88.00 5.00 1 1 0 0 0 0 5.00 0 0 0 1.00 100 

15 W03170224 79.45 3.50 0 0 0 0 1.62 0 9.88 0 0 5.56 0 100 

16 W04170224 71.39 3.01 0 2.35 0 0 1.36 0 21.205 0 0 0 0.685 100 

17 W05170224 69.71 4.02 0.32 2.02 0.00 0.00 7.26 0.00 13.37 0.00 0.00 0.00 3.28 100 

18 W06170224 75.03 4.98 0.37 1.11 0.00 0.00 4.28 0.00 12.80 0.00 0.00 0.00 1.43 100 

 Average 81.40 3.28 0.54 1.19 0.09 0.05 2.80 0.05 9.27 0.00 0.11 0.31 0.84 100 

 Table 3-3: Waste Composition Analysis Data Average 
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The waste composition analysis across the three upazilas reveals distinct categories representing 

various materials in the samples. These categories encompass Organic Matters (including food 

and fruit wastes), Paper and Paper Products, Metals, Glass, Wood, Garden Waste (Tree trimming 

and straw), Textile (Clothes), Stone, Ceramic, Sand, and Debris, Plastic and Polythene, 

Aluminum, Rubber, Hazardous (Household), and Medical Waste. 

Upon meticulous collection, segregation, and weighing of the samples in each category, the 

average percentage values provide insights into the prevailing waste composition in the studied 

areas. Notably, Organic Matters dominate the waste, constituting 81.40% of the composition. 

Following closely are Plastic and Polythene (9.27%), Textile (Clothes) (2.80%), and Paper and 

Paper Products (3.28%). 

Conversely, Aluminum registers the lowest presence at 0.00%, highlighting its minimal 

contribution to the overall waste composition. The remaining categories contribute as follows: 

Glass (1.19%), Wood (0.09%), Garden Waste (Tree trimming and straw) (0.05%), Stone, 

Ceramic, Sand, and Debris (0.05%), Rubber (0.11%), Hazardous (Household) (0.31%), and 

Medical Waste (0.84%). 

This breakdown facilitates a nuanced understanding of the predominant and marginal materials, 

guiding potential waste management strategies and resource allocation based on the specific 

composition patterns observed in the three upazilas. 

  

Figure 3-13: Sample weight for lab test
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 : Review of Previous Projects Regarding Waste to Energy 

and Circular Economy 

Renewable energy in Bangladesh is basically a solar and cow dung-based biogas plant that has 

been scaling up across the country through individual, private and public initiatives.   

Waste-to-energy is not a new technology all over the world but in Bangladesh there is no waste-

to-energy plant yet. Initiatives from the Bangladesh government have been taken to set up the 

waste-to-energy plant by using municipal waste, one is at Amin Bazar under Dhaka North City 

Corporation and another in Narayangonj City Corporation (Source: BPDB’s website) 

 

Though a small waste-to-energy initiative was set up at Zinjira Union under Keraniganj Upazila in 

Dhaka district it was abandoned at the beginning because a low volume of waste had been 

collected for that plant. During the interaction with Keraniganj Upazila Parishad and Zinjira Union 

Parishad we came to know It was built by the initiatives of the BPDB.  

Though waste-to-energy plants in Bangladesh are yet not found to operate, solid waste to the 

circular economy such as compost plants are constructed in many areas in Bangladesh by the 

government and non-government organizations.  

The Local Government Engineering Department (LGED) of Bangladesh government has 

constructed the compost and biogas plant based on urban solid waste at Jessore municipality. 

This compost and biogas plant was designed by Waste Concern Consultants Ltd in collaboration 

with Hifab (a Swedish consulting firm) and it has been operating since 2016.  

During physical observation of the compost plant and interaction with the Jessore municipality 

and compost plant operator following findings were captured.   

Figure 4-1: Interaction about WtE inititative, now 
abandoned 
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Observed and interacted 
with workers about waste 

separation, the functionality 
of mechanical device 

Waste separation technology 
does not work properly 

because of the huge quantity 
thin polyethene 

The Box for 
composting does 

not work 
properly, 

In the Maturation chamber, we 
find out there are some 

polythene 

Figure 4-2 Compost plant in Jessore Municipality 

Its compost production level is low. The biogas facility is not operating. Only one-third of the 

Composting Boxes are operating. Waste separation is the cause of failure because plastic and 

polythene interfere with the biological processes at biogas and composting facilities. People don't 

separate their waste at the source, which is the main barrier for composting and biogas plants. 

As a result, the biologically based biogas plant is shut down, and compost plant production is 

declining. 

The Department of Environment (DoE) of Bangladesh has constructed compost plants to manage 

municipal waste at Rangpur and Mymensingh. These compost plants were designed by Waste 

Concern Ltd. In the beginning, all compost plants were operated by entrepreneurs and it was in 

full swing. During our physical observation, we found the compost plants at Rangpur and 

Mymensingh are abandoned. In interaction with the Mymensingh Municipality and Rangpur City 

Corporation, we came to know the causes of failure, and these are: this type of plant is not 

profitable because the operation cost is high. Why operation cost is high? that is waste separation 

is a great problem as waste is mixed with different types of thin polyethene. On the other hand, 

the market value of compost is not good to make it as profitable.   

 
  

Tools for the plant is 
abandoned 

 

The Composting Box for the 
plant is empty, no waste 

there 

The Composting plant is abandoned 

Figure 4-3 Compost plant in Mymensingh and Rangpur 
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Involvement of NGOs 

• Practical Action 

Practical Action Bangladesh is an international Non-profit, Non-governmental organization based 

in the UK. In Bangladesh, they have been working with urban waste management including faecal 

sludge management along with other interventions. Practical Action in collaboration with Faridpur 

municipality they have constructed a compost plant and faecal sludge management both are now 

operating. In addition, Practical Action Bangladesh took the initiative to construct the biogas plant 

(wet fermentation) with municipal waste and they constructed such type of plant at Gaibandha 

municipality in 2012. During the interaction with the Gaibandha municipality, local people, local 

NGO-Shinomul Mohila Samitee once operated this plant and Practical Action, we came to know 

that at the beginning this plant could supply cooking gas to 30 houses by pipeline.   Municipality 

employees collect waste and waste from 1,003 residents of the municipality in exchange for Tk 

40 per month in service fees, and they then dispose of it at the plant site to make biogas and 

manure. For Tk 600 a month, the municipality’s entrepreneur (Shinomul Mohila Samitee) provides 

gas for cooking for five hours a day to 30 residential homes. During our field observation, we 

found this plant is completely abandoned which was operated only for 6 years (2012 to 2018). 

Why abandoned? Multiple reasons they replied- waste separation, thin polyethylene separation 

were challenges, poor management, withdrawal of grant funds from Practical Action etc.  

 

• WaterAid Bangladesh 

Two co-composting facilities have been built by the international NGO WaterAid Bangladesh and 

its partners-municipality and local NGOs in the municipalities of Shakipur under Tangail district 

and Saidpur under Nilphamari district. Here, treating the faecal sludge is the major goal, and to 

do so, they use municipal solid waste, particularly kitchen waste. When the co-compost plant 

locations were visited, both plants were still operational. These facilities are operational as a result 

of WaterAid's current financial support for their operation, which includes municipalities and 

NGOs. Because of financial assistance from NGOs, waste separation at the plant can be done 

easily and rightly.  

 
 

 

Solid waste is to be 
separated manually 

Underground composting box 
with cutting and rolling facilities 

Composting for more 
aeration 

Figure 4-4 Project of WaterAid Bangladesh in Shakipur and Saidpur municipality 
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 : Review of the Country’s Policy, Strategy, and 8th Five-

Year Plan 

5.1 Nation-wide 3R Strategy  

The principle of reducing waste, reusing and recycling resources and products is often called the 

"3Rs."  

• Reducing means choosing to use items with care to reduce the amount of waste generated.  

• Reusing involves the repeated use of items or parts of items which still have usable aspects.  

• Recycling means the use of waste itself as resources. Waste minimization can be achieved in 

an efficient way by focusing primarily on the first of the 3Rs, "reduce," followed by "reuse" and 

then "recycle." The waste hierarchy refers to the "3Rs" i.e., reduce, reuse and recycle, which 

classify waste management strategies according to their desirability. The 3Rs are meant to be a 

hierarchy, in order of importance. The waste hierarchy has taken many forms over the past 

decade, but the basic concept has remained the cornerstone of most waste minimization 

strategies. The aim of the waste hierarchy is to extract the maximum practical benefits from 

products and to generate the minimum amount of waste. 

The concept of minimizing waste impacts in terms of quantity or ill-effects, by reducing quantity 

of wastes, reusing the waste products with simple treatments and recycling the wastes by using 

it as resources to produce same or modified products is usually referred to as “3R”. All in all, the 

3Rs individually or collectively saves fresh resources exploitation, add value to the already 

exploited resources and very importantly minimizes the waste quantity and its ill effects. Waste 

minimization efficiency is stated to be better achieved applying 3Rs in a hierarchical order- 

Reduce, Reuse and Recycle. 

GUIDING PRINCIPLES of 3R Strategy 

The following principles are the core of the National 3R Strategy. The principles are based on 

well-established urban environmental management and service rendering norms and in line with 

key strategies and policies of Bangladesh.  

• Waste is a Resource  

Under this definition, traditionally ‘valueless’ streams of waste can be considered resources for a 

new tier of the economy. They can be recovered (or prevented from being lost) through greater 

efficiency and management at every stage of production and consumption.  

• Source Separation of Waste 

Separation of waste at source is of paramount importance in 3Rs initiative. However, recently it 

is observed that recyclables with economic value such as wastepaper, plastic, broken glass, metal 

etc., is not segregated and is thrown on the streets by people along with 

domestic/trade/institutional waste. By throwing such recyclable materials on the streets or into a 

common dustbin, the quality of recyclable materials deteriorates as it gets soiled by wet waste 

which is often contains even contaminated and hazardous waste. Without waste separation the 

composition of wastes will not be known and planning, designing and implementation of waste 
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management systems is not possible. Waste separation therefore is a key activity in any 

successful 3R initiative.  

• Selection of Appropriate and Affordable Technology  

Development and transfer of environmentally sound technologies for waste management and the 

3Rs that are applicable in the context of the prevailing socioeconomic and climatic condition of 

the country through collaboration among stakeholders such as national governments, local 

governments, private sectors (including inter-industrial collaboration), consumers, manufactures, 

informal sectors and research bodies should be promoted.  

• Technology should be Emission Reducing 

Inefficient and dirty technology should be avoided and replaced by efficient and less Green House 

Gas (GHG) emitting technologies. A carbon project refers to a business initiative that receives 

funding because of the cut emission of GHGs (greenhouse gases) that will result.  

• Cleaner Production  

Cleaner production is the continual effort to prevent pollution; reduce the use of energy, water and 

material resources; and minimize waste in the production process. It involves rethinking products, 

product components and production processes to achieve sustainable production.  

• Product-Life Extension  

The concepts of product–life extension and the service economy go beyond all other industrial 

ecology approaches to closing the loop in industrial or consumer systems.  

• Substance, Product, or Technology  

To address resource efficiency, not only overarching legislation but also separate laws for specific 

products are needed. For each of these laws, it is necessary to set recycling targets, as well as 

roles and cost-sharing among relevant parties.  

• Industrial Symbiosis and By-Product Exchange 

The concept of industrial symbiosis, a key field of study and practice of industrial ecology, is based 

on this process of exchange and collaboration between or among firms, where one facility’s waste 

(energy, water or materials) becomes another facility’s feedstock.  

• Polluters Pay Principle and Take-Back Provisions 
  

Promote the polluter pays principle to make the party responsible for producing pollution 

responsible for paying for the damage done to the natural environment. The Polluter Pays 

Principle (PPP) is an environmental policy principle, which requires that the costs of pollution be 

borne by those who cause it.  
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• Green Purchasing  

The selection and acquisition of such products and services that most effectively minimize 

negative environmental impacts over their life cycle is required to promote the procurement of 

Eco-Friendly Goods/Products (EFP) and services by the state and other entities. 

• Environmental Management System (EMS) 

Resource efficiency in a business or company can be significantly improved by establishing an 

Environmental Management System (EMS) with challenging and comprehensive objectives, 

effective indicators, and structures assuring rapid learning and response.  

• Public-Private Partnership  

Collaboration between public bodies, such as local authorities or central government, and private 

companies are referred to as a Public-Private Partnership (PPP). Because of the increasing cost 

of service and deteriorating standard of service rendered by the official workforce for various 

reasons, the element of public-private partnership is being introduced as recommended by 

numerous studies of the problem.  

• Collaboration with Scientific Research Bodies 

Collaboration with research bodies is very important to promote 3R. Scientific research institutes 

have the facilities and expertise to conduct research on appropriate technologies to promote 

recycling and recovery of waste. Once the technology is piloted and tested by the research and 

scientific bodies and proven for industrial-scale application, mass-scale production can be done 

by the private and public sectors.  

• Correspondence between Service Received and Payment Made 

For most urban services citizens receive, there is a direct correspondence between service 

received and payment made for it. Unfortunately, such correspondence is absent in the case of 

waste collection and disposal.  

• Supporting Informal Sector 

In Bangladesh, many waste pickers earn their livelihood from waste picking from the streets, dust 

bins and waste dumps. It is estimated that these waste pickers pick up many recyclables with 

economic value in the urban areas and pass it on to the recycling industries through 2-4 levels of 

intermediaries.  

• Gender Sensitive Approach  

A gender-sensitive approach and a clear commitment to gender equity and the empowerment of 

women are critical in the support of new initiatives in urban services and environmental protection; 

attention to gender can increase management effectiveness, avoid costly mistakes, and ensure 

equitable access to livelihoods, resources or benefits which makes available.  

5.2 Country’s Renewable Energy policy 

The Renewable Energy Policy, 2008 of Bangladesh has been developed by the Power Division 

with multiple objectives related to RE implementation. The policy has laid the foundation of a 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj  
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

53 

 

broader aim to increase and promote the utilization of RE in the local domain and helped the 

nation to increase its renewable energy.  

Objectives  

• Upgrade ‘Renewable Energy Policy, 2008’ to increase renewable energy contribution in the 

national power generation mix  

• Promote appropriate, efficient and environment-friendly technology for the development of 

renewable energy  

Country’s 8th Five-Year Plan (2020-2025): 

The Government is committed to building facilities for the treatment of waste. This can be 

complemented with tax rebates and financial incentives for the production of environmentally 

friendly products, including energy-efficient appliances, recycled materials, sustainable products 

etc. The Government will also be committed to establishing waste-based power plants which will 

produce electricity from solid waste and create economic incentives for both municipalities and 

private-sector waste management companies. 

Introduction of Extended Producer Responsibility (EPR) Policy in Plastic Management: The uses 

of disposable plastic are increasing due to its low cost and multipurpose uses. Right now more 

than 10% of total mixed solid waste contains plastic. However, only 40% of total plastic is recycled 

and remaining 40% is used for landfill/dumped and 20% is dumped in to the water body.  

Relevant rules, guidelines need to be functional, where collection, reduction, and recycling targets 

should be fixed. An exclusive fee system and percentage of product recyclability, proportion of 

recycled material in products should be established for betterment of the environment. 8th five-

year plan will focus on the managing plastic pollution through EPR principle.  

Improved Waste Management and Introduction of Circular Economy: Waste can be utilized as 

resource. It also considered as a great source of environmental pollution if not properly managed.  

Improved waste management includes proper collection, segregation for reuse, recycles and 

environmentally sound disposal. Capacity building of concerned stakeholders, public awareness, 

strengthening monitoring and enforcement would be favorable for the improvement. In addition, 

relevant rules, guidelines should be put in place for better implementation. A circular economy 

approach would be an appropriate solution to this problem, which allows the materials constantly 

flow around a ‘closed loop’ system, rather than being used once and then discarded. Circular 

economy confirms the best use of recyclable items, which would result us several benefits such 

as resource efficiency, less waste generation, less landfill. Eventually, introducing circular 

economy for recyclable goods such as paper, metal, glass and plastic would create an 

employment opportunity if the business model ran sustainably. Government support such as 

capacity building, incentives, and creating a market through bridging the supply and demand 

might be required for initiating recycling, waste to compost/biogas as well as energy projects. 8th 

Five-Year Plan will focus on the fruitful application of improved waste management and the 

introduction of a circular economy for sustainable use of resources. 
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 : Proposal of Solid Waste Management Framework 

In this feasibility study, an analysis reveals that only 26% of the total waste (excluding industrial 

waste) in Keraniganj Upazila and Dohar Municipality is collected at the primary level using 

Rickshaw Vans. For the secondary level, trucks are employed to transport this waste to the 

dumping site. However, the waste collection percentage is significantly lower in Nawabganj 

Upazila, standing at a mere 0.6%. 

The responsibility for managing municipal waste within its jurisdiction lies with Dohar Municipality, 

as per the Municipality Act 2009. To fulfill this responsibility, the municipality has established a 

human resources structure under the conservancy section, supported by a fleet of vehicles. 

Conversely, Upazila Parishad provides support to Union Parishads, which, under the Local 

Government (Union) Act 2009, receive lower priority for solid waste management. Consequently, 

Nawabganj Upazila Parishad and its Union Parishads tend to neglect solid waste management. 

In contrast, Keraniganj has adopted a different approach, with 26% of the total waste (excluding 

industrial waste) being collected through private sector engagement, supported by the provision 

of trucks and Rickshaw Vans. 

The current solid waste management system faces challenges due to the limited use of trucks for 

collecting primary waste. Narrow roads necessitate the use of Rickshaw Vans, slower-moving 

vehicles, resulting in a poor waste collection rate. Illegal dumping is prevalent near water bodies 

and roadsides due to the inadequate waste collection rate, coupled with a lack of public 

awareness about environmental pollution and its consequences. The absence of a robust 

regulatory system exacerbates these challenges. 

Of particular concern is the final dumping place, especially in Keraniganj, where waste is dumped 

at the roadside and mixed with water bodies, contributing to environmental degradation. The 

scarcity of land in Keraniganj is a critical issue, given its high value due to its proximity to Dhaka 

city. 

Considering the challenges and aligning with the National 3R strategy, Renewable Energy Policy, 

8th Five Year Plan, and Perspective Plan 2041, the Solid Waste Management Framework is 

proposed as follows: 

 

 

 

 

      

 

 

 

 

Developing the capacity of Local Government (Upazila 

Parishad, Municipality and Union Parishad) 

Introducing 
3R and 
make 
people 
aware 

Waste 
collection 
system 
improving and 
targeting 70% 
to 80% waste 
collection 

Innovation 
technology 
introducing 
like WtE or 
Resources 
recovery  

Fund raising 
(revenue and 
development) 
for supporting 
the SWM  

Engaging 
Private sector 
for O & M by 
applying 
business 
model  
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 : Recommendation 

The Solid Waste Management Rules, 2021 sets out the procedures for collecting, transporting, 

and disposing of solid waste. The laws reflect the government's willingness to make waste 

management system more sustainable by waste to energy and compost. In 2012, 3R strategy—

reduce, reuse, and recycle for better waste management developed. Both Solid Waste 

Management Rules-2021 and 3R strategy guide the local government institution (municipality and 

Upazila) on how to waste to energy and waste to compost plant.  

Aiming to improve the waste collection and transport system considering the issues raised during 

the feasibility survey, the local government should encourage households and waste generators 

to dispose of their waste at a fixed time when the vehicle is at their side. In these cases, such 

vehicles can be introduced to avoid secondary dumping places and waste transferring from 

rickshaw van to the truck. The local government can try to update their waste management 

policies to ensure more efficient operation and maintenance of the entire system. 

  
As it has been seen people dump their waste at the 

roadside where there is no temporary dustbin as a result 

a nuisance environment has been created for passersby, 

shopkeepers and street people, such type of dustbin can 

be placed there which will help to increase the waste 

volume for collection and decreasing the environmental 

pollution as well.  RCC-made permanent dumping is not 

user-friendly because it cannot be moved if needed. When 

people’s behavior has been changing regarding waste 

dumping gradually these types of dustbins are to be 

replaced to another place   

Dumping place and introducing innovation 

technology: 

For reducing the dumping places and overcoming the land crises for dumping, Waste to Energy 

(WtE) is the best solution if it is feasible. To enhance the feasibility of Waste-to-Energy (WtE), it 

is necessary to increase the combustion materials. Therefore, waste collection should be 
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increased to 70%-80%. During waste management, municipal solid waste and hazardous waste 

should be handled separately as much as possible 

Proposed Waste to Energy (WtE) Plant Site:   

Following deliberations in the three upazilas—Keraniganj, Nawabganj, and Dohar—a proposal 

has emerged to establish a Waste-to-Energy (WtE) plant in the Suvaddya Union of Keraniganj. 

The chosen location offers existing electricity and water supply infrastructure, although a gas 

supply network is currently absent. Moreover, the site benefits from excellent road connectivity, 

ensuring minimal disturbance to residents and passers-by. Crucially, the site is immune to 

flooding. It's crucial to emphasize that the proposed site in the Suvaddya Union of Keraniganj 

presently does not serve as a dumping ground for waste. 

Assessing the physical characteristics of the suggested site in the Suvaddya Union of Keraniganj, 

it features brick soling with additional available space. While there is no immediate land crisis, it's 

important to acknowledge that the site is located in a low-lying area, necessitating land 

development efforts. 

Currently, the land earmarked for the Waste-to-Energy (WtE) plant is under government 

ownership and falls under the category of "Khas Land." Implementing the WtE facility on this land 

would involve legal procedures, yet it would not incur any financial cost for land acquisition. 

 
Figure 7-1: Proposed WtE Plant Location 
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To increase solid waste collection targeting 40% to 60% (250 MT to 380 MT each day), 

considering the proposed WtE plant site at Keraniganj the following is recommended. 

ii) The establishment of a Secondary Waste Collection Station or Secondary Waste Transfer 

Station (STS) is mandated in at least one location within each union of Keraniganj Upazila 

and Nawabganj Upazila. 

iii) To comprehensively cover the entire area, it is proposed to set up three STS within Dohar 

Municipality.   

iv) Waste generated from primary sources such as households, kitchen markets, general 

markets, institutions, hospitals, and industries is to be systematically collected by the 

private sector, facilitated by entrepreneurs. This collection process will involve the 

utilization of both human-driven rickshaw vans and engine-driven vehicles. Visual 

representations of such vehicles are provided below for reference. 

  
Figure 7-2: Human driven Rickshaw Van 
 

Figure 7-3: Engine driven vehicle (1-1.5 
MT) 

 

v) Waste collection from primary sources is to be 

conducted directly. In cases where a dustbin is 

deemed necessary, the utilization of portable 

dustbins is recommended. These dustbins should 

be designed with two compartments or two 

separate units to facilitate the segregation of 

organic and inorganic waste. While achieving 

100% waste separation through this method may 

not be feasible, it serves the purpose of reducing 

the burden and cost associated with waste 

separation in the event that the Waste-to-Energy 

(WtE) plant employs a biological process 
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vi) The transportation of solid waste directly from primary sources to the WtE plant site can 

be efficiently executed using engine-driven vehicles, eliminating the need for Secondary 

Waste Transfer Stations (STS). 

 

vii) To convey solid waste from STS to the WtE plant, the use of specialized vehicles, such 

as the one depicted below, is recommended. These vehicles are designed to facilitate the 

seamless transportation of solid waste, ensuring an effective and streamlined process 

from the transfer stations to the WtE plant. 

 

 

 

 

 

 

 

 

 

 

 

 
Based on the survey findings, the current waste generation in Keraniganj Upazila is 354 MT daily, 

while Nawabganj Upazila generates 203 MT, and Dohar Municipality produces 65 MT of waste 

on a daily basis. To achieve effective waste collection rates of 70% (248 MT) for Keraniganj 

Upazila, 20% (42 MT) for Nawabganj Upazila, and 90% (58 MT) for Dohar Municipality—

amounting to a cumulative waste collection of 348 MT, the following vehicle support 

recommendations are outlined in the table below. 
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Table 7-1: Proposed Waste Collection for Keraniganj 

Union 

Approximate 
Waste 

generation per 
day (MT) 

Road distance 
between Union HQ 
to Proposed WtE 

Plant Site, 
Keraniganj (km) 

No. of Rickshaw 
Vans Required for 

70% Waste 
collection  

No. of Trucks 
Required for 

Waste 
Transportation 

from STS to WtE 
Plant 

Subhadya 45  11  10 

10 Trucks (3 
Tons) 

Aganagar 40  13 10 

Zinzira 40  15 10 

Kalindi 25  18 5 

Sakta 25  22 5 

Taranagar 25 26 5 

Hazratpur 20  35 5 

Kalatia 25  29 5 

Ruhitpur 20  27 5 

Basta 25  5 5 

Konda 40  20 10 

Tegharia 25 7 5 

Total 355   80 10 

Existing   60 4 

Additional 
Required 

  20 6 
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Table 7-2: Proposed Waste Collection for Nawabganj 

Union 
Approximate Waste 

generation per day (MT 

Road distance between 
Union HQ to Proposed WtE 
Plant Site, Keraniganj (km) 

No. of Rickshaw Vans 
Required for 20% Waste 

collection  

No. of Trucks Required 
for Waste 

Transportation from 
STS to WtE Plant 

Agla 10  38  3 

3 Trucks 

Churain 10  41 3 

Galimpur 14  43 4 

Baskshnagar 13  46 3 

Kailail 14 42 4 

Sholla 10 48 3 

Barrah 12  46 3 

Jantrail 16  52 4 

Kalakopa 40  51 5 

Bandura 12  59 3 

Nayansree 12  61 3 

Baruakhali 10  71 3 

Shikari Para 8  78 3 

Jaykrisnapur 12  74 3 

Total 203   51 

Existing   2 0 

Additional Required   49 3 
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Table 7-3: Proposed Waste Collection for Dohar 

Area 
Approximate 

Waste generation 
per day (MT 

Road distance between 
Union HQ to Proposed 

WtE Plant Site, 
Keraniganj (km) 

No. of Rickshaw Vans 
Required for 90% 
Waste collection 

No. of Trucks 
Required for Waste 
Transportation from 

STS to WtE Plant 

Dohar Municipality 65  66  40 3 Trucks 

Existing   8 1 

Additional Required   32 2 
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Nearby Substations: 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

  

Figure 7-4: Nearby Substations 

If a waste to energy plant is established, the energy produced will have to be transmitted to a substation. There are two existing 

substations in the nearby area. One is located 6 km away from the proposed site and the other is 2.5 km away. Another substation is 

being constructed 4 km from the proposed plant site. 
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Figure 7-5: Substation Situated 2.5 km from Proposed Site 
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Figure 7-6: Substation Situated 6 km from Proposed Site 
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 : Conclusion 

In the designated study areas, a daily waste generation of 628.29 MT is observed, with a 

predominant 82.58% being organic matter. The waste composition breakdown indicates plastic 

at 7.35%, paper at 5.72%, glass at 0.9%, metal at 0.5%, electric and electronics at 0.2%, wood 

at 0.14%, medical waste at 1.3%, textile at 0.3%, and other types of waste at 1.01%. Limited road 

capacity hinders efficient waste collection, resulting in a suboptimal 26% collection rate for non-

industrial waste using rickshaw vans. Improper waste disposal near water bodies and roadsides 

poses environmental risks, exacerbated by land scarcity in Keraniganj. 

Addressing these challenges requires an efficient transportation system, community awareness 

campaigns, and optimization of waste collection management, offering potential resources for 

waste-to-energy plants. 

Laboratory tests at Suvadda Dumping Site (FDS) reveal moisture content fluctuations from 87.5% 

in November to 59.70% in October, with a February dry period maintaining an average of 68.5%. 

Similarly, at Chakdighi Par Dumping Site (FDS), the highest gross calorific value was 4304 kcal/kg 

in October, while Ratan Chattar (TDS) exhibited the lowest at 2248 kcal/kg in November. 

February's dry period sees fluctuations between 3142 kcal/kg and 3977 kcal/kg, with an average 

of 3423 kcal/kg across all locations. 

Upon conducting the final field visit and comprehensive laboratory tests on the collected samples, 

it was found that there is not a significant disparity in the moisture content between the dry and 

wet seasons. The analysis indicates a consistency in the composition of waste materials during 

both periods. Therefore, it can be concluded that the weight of waste collected is not notably 

affected by moisture content variations between the seasons. While challenges in waste collection 

may arise during the rainy season due to logistical difficulties, the moisture content itself does not 

contribute substantially to any significant tonnage differences. 

According to FICHTNER's assessment, 1 MW of power can be generated from 106 MT of waste 

daily, with 2 to 3 MW requiring at least 300 MT of waste input. The proposed waste collection and 

transportation plan aims to collect 348 MT daily, including 70% for Keraniganj Upazila, 20% for 

Nawabganj Upazila, and 90% for Dohar Municipality. This involves additional vehicles and a 

workforce expansion. 

The total daily waste production is 628.29 MT, excluding industrial waste. Dohar Municipality 

transports 26% of its generated 64.06 MT, Keraniganj Upazila transports 26% of its 353.53 MT, 

while Nawabganj Upazila transports 0.6% of its 210.7 MT. 

Consultations with private sectors and municipal officials, along with an analysis of existing 

capacities, informed the proposed waste collection and transportation plan. This plan includes 

additional rickshaw vans and trucks for each area, aiming to achieve more effective waste 

collection rates. Finally, 39.9 MT of industrial waste is generated daily, with 31.72 MT of textile 

waste directed to the recycling market, while the remaining 8.18 MT is considered general waste, 

not included in the 628.89 MT figure. 
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 : Annexure 

9.1 LAB TEST RESULTS 
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9.2 Stakeholder Meetings 
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 Participants of Stakeholders Engagement Meeting in Keraniganj Upazila 
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Participants of Stakeholders Engagement Meeting in Nawabganj Upazila 
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Participants of Stakeholders Engagement Meeting in Dohar Pourashava 
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9.3 Questionnaire Forms of Surveys, KIIs, and FGDs 

Kobo Format 
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Hospital Survey 
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Industrial Survey 
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Kitchen Survey Questionnaires 
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KII with Executive Engineer, Dohar
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KII with Upazila Engineer
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Institutional Waste Generation Survey
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Market Waste Generation Survey
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Disposal Site Survey
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KII with Conservancy Officer, Dohar
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FGD with Waste Collectors
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Attendance Sheet for FGD
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9.4 Photos of Surveys, KIIs and FGDs 

Photo from Survey (Nawabganj Upazila) 

 

House Hold Survey Photos  

 

Nawabganj Survey Photos 
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Dumpsite visit 
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Secondary Information collection 

NAWABGANJ UPAZILA 

 

Department of Agricultural Extension, Nawabganj, Dhaka 

 

Upazila Livestock Office, Dohar Upzila 
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Upazila Office,Nawabganj Upazila  

 

Upazila Office, Nawabganj Upazila  
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DOHAR UPAZILA 

 

Upazila Health Complex, Dohar Upazila 

 

Upazila Health Complex, Dohar Upazila 
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Upazila Office, Dohar  

 

Upazila Office, Dohar  
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KERANIGANJ UPAZILA

 

Upazila Livestock Office, Keraniganj 

 

 Upazila Health Complex, Keraniganj  
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Upazila Health Complex, Keraniganj  

 

Upazila Health Complex, Dohar   
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FGD with Waste Collectors 

 
FGD with waste collector at Keraniganj 

 
FGD with waste collector at Aganagar, Keraniganj 
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FGD with waste collector at Dohar 

 
FGD with waste collector at Dohar 
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FGD with waste collectors, Zinzira, Keraniganj 

  
FGD with waste collectors, Nawabganjj 
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Industry Survey 

 

 

 

  

  

  
Industry Survey at Takuya Garments, Keraniganj 
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Industry Survey at Joypara Lungi factory,Dohar 



Conduct A Waste Management Analysis in Nawabganj, Keraniganj  
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

166 

 

Medical Survey 

 

  
New life Medical services, kashimpur, Nawabganj 

  
Modern clinic & Diagnostic center, bandura, Nawabganj 
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Hospital survey, Din Hospital, Kadomtoli, Keraniganj 
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Kitchen Market 

 

  

  

Kitchen market survey Aganagar bazar 

  

Kitchen market survey with vice President Joypara, Dohar bazar somitee 
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Expert Team Visit 

  

  

Engagement of Expert Team During Survey and KII 
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Waste Sample Collection for Lab Analysis 

 

 

 

 

  

  

Sample Collection from Baspatti, Aganagar, Keraniganj 
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Sample Collection from Jinjira Informal Dumping Site, Keraniganj 
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Sample Collection from Suvadda formal Dumping Site, Keraniganj 
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Sample Collection from Shapkhali formal Dumping Site, Nawabganj 

  



Conduct A Waste Management Analysis in Nawabganj, Keraniganj  
& Dohar Upazilas As a Part of a Feasibility Study of Waste to Energy Plant  

174 

 

 

 

 

 

 

  

  

Sample Collection from Ratan Chattar Informal Dumping Site, Dohar 
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Sample Collection from Chakdighi Par Formal Dumping Site, Dohar 
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Expert Team Visit in Sample Collection Area 
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9.5 Response to the Review Comments 

Page Location Comments Response to the comments 

EXECUTIVE SUMMARY 

i 4th Paragraph Please include: Focus Group Discussion (FGD) It has been included. 

i 5th Paragraph  
Please state the figure is representative of which data 

sources? Household generation only or including others? 
The source of waste has been 

clarified. 

i 5th Paragraph  
Please check units, should this be % instead of MT? If 

so, it should add up to exactly 100%. 
Updated. 

i 5th Paragraph  
Hazardous waste has to be separately treated. As per 
current practice, is hazardous waste collected together 

with MSW? 

It is handled separately. 
Description has been updated. 

i 6th Paragraph  Where is the industry waste disposed? 
Description of industry waste 
disposal has been updated. 

i 7th Paragraph 
26% of ? MT waste generated in Keraniganj and Dohar = 

? MT 
Description has been clarified. 

i 7th Paragraph 

Please include the total amount (MT) which are delivered 
to each dumpsite. This shall be the amount that is 

expected to be received at the WTE plant based on the 
current waste management practices. 

Included for each location. 

i 7th Paragraph 

1. Please clearly state context. "Only 0.6% of total waste 
generated in Nawabganj is disposed at the dumpsite"?                            
2. 0.6% of ? MT waste generated from Nawabganj = ? 

MT 

Description has been clarified. 
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Page Location Comments Response to the comments 

ii 

1st Paragraph 

Please indicate each local government structure 
separately.      1. Please specify the legal acts, 

regulations that govern solid waste management in 
Bangladesh.                                                        2. 

Thereafter, describe each local government structure for 
managing waste.                                                                                             

3. To clearly define roles within structure. For example, it 
is not understood what the 'Upazila Parishad' and 'Union 

parishad' means and its roles. Difference between 
Upazila and municipality? 

The description has been 
clarified. 

ii 

ii 

ii 
2nd 

Paragraph 

Chapters of review of previous projects, proposal of solid 
waste management framework, recommendation missing 

from Executive Summary 
Adjusted. 

CHAPTER 2: BASELINE INFORMATION OF THE STUDIED AREAS 

9 
Keraniganj 

Upazila 
Typo? Updated. 

9 
Nawabganj 

Upazila 
Typo? Updated. 

11 

Rainfall of 
the study 

area 

Please describe context on why is this included and 
where is the data sourced from? 

Explanation and source added. 

13 Table 2-1 
Why is the final sample size more than 2 times and not 

for the others? 
Explained. 

25 
Dohar 

municipality 
Hospital waste is treated separately or dumped in the 

same place? 
It is treated separately. Updated. 
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Page Location Comments Response to the comments 

25 
Dohar 

municipality 
Is there any recycling taking place? Yes. It is mentioned now.  

27 

Keraniganj 
Upazila (2nd 

last 
paragraph) 

What happens to the rest of the waste? To include 
description. 

Rest of the waste released into 
the environment. Description 

added. 

29 
1st Paragaph 
(Nawabganj) 

How is the remainder handled? 
Rest of the waste released into 
the environment. Description 

added. 

30 

1st Paragaph 
(Dohar 

Municipality) 

Please confirm if the units is in kg. Appears to be very 
low. 

Yes, it Kg. It is indeed very low. 

30 Keraniganj 
Please confirm if the units is in kg. Appears to be very 

low. 
Yes, kg. 

30 Keraniganj Please confirm if this should be kg/kg. Yes, kg. 

31 Nawabganj 
Appears to be a small area. To confirm if the figure is 

accurate. 
Yes, Not more than 2 acres 

CHAPTER 3: LABORATORY TEST AND RESULT 

35 Table 3-2 To specify wet or dry basis 

Due to time frame of our study, 
the lab tests done on 18 October 

and 4 November both were in 
late monsoon. Thus, they do not 

show dry season. For dry 
season we have to wait up to 
March which was not possible 
according to the project time 

frame 
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Page Location Comments Response to the comments 

35 Table 3-2 
Specify basis, as received? dry basis? these two cannot 

be mixed. Applies to all columns 

Due to time frame of our study, 
the lab tests done on 18 October 

and 4 November both were in 
late monsoon. Thus, they do not 

show dry season. For dry 
season we have to wait up to 
March which was not possible 
according to the project time 

frame 

37 
Figure 3-3 to 
Figure 3-8 

The vertical scales on the graph is misleading, for 
example 12% fixed carbon appear to be graphically 

similar as 70% volatile matter. Please use scale of 0-
100% on y-axis.   

Updated.  

CHAPTER 4: REVIEW OF PREVIOUS PROJECTS REGARDING WASTE TO ENERGY AND CIRCULAR 
ECONOMY 

43 3rd Paragraph Name of plant? 
The site does not have a formal 
name. Locals refer to it using the 

location name. 

43 4th Paragraph 
Is there a list of operational compost plants and more 

information about them? 

In Bangladesh, Compost plant 
from municipal solid waste has 

not been functioning due to 
separation of thin polythene 

43 1st Paragraph 
Who are the consumers or offtakers from the compost 

plants 
Kitchen gardener and nursery 

CHAPTER 7: RECOMMENDATION 
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Page Location Comments Response to the comments 

51 1st Paragraph 

Recommendation should also include strategies for local 
governments / municipalities to restructure their current 

waste management policy, with priority on maximum and 
effective coverage of waste collection and disposal. 

Recommendation has been 
added. 

51 1st Paragraph 
Are there any laws that govern or enforces measures on 

local governments in regards to waste management? 
Relevant policy has been 

included. 

51 3rd Paragraph 
To Include separation of municipal solid waste and 

hazardous waste. important point 
Recommendation has been 

included. 

51 4th Paragraph To adjust language to be more legible Updated. 

CHAPTER 8: CONCLUSION 

52 1st Paragraph Please check, does not add up to 628MT 
The percentages have been 

corrected. 

52 3rd Paragraph Specify dry basis or wet basis 

Due to time frame of our study, 
the lab tests done on 18 October 

and 4 November both were in 
late monsoon. Thus, they do not 

show dry season. For dry 
season we have to wait up to 
March which was not possible 
according to the project time 

frame 
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9.6 Final Site Visit Documents 
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9.7 Stakeholder Meeting Minutes 
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9.8 Final Field Visit Photographs 

   

Figure: Proposed STS at Kalindi, Keraniganj 

   

Figure: Proposed STS at Basta, Keraniganj 

 

Figure: Upazila Engineer, Keraniganj 
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Figure: KII with Chairman, Basta Union Parishad, Keraniganj 

   

Figure: Proposed STS 1, Dohar 

   

Figure: Proposed STS 2, Dohar 
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Figure: Discussion with Mayor, Dohar Municipality 

   

Figure: Proposed STS, Nawabganj 

   
Figure: Proposed WtE Plant, Keraniganj 


