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Abstract: Solid waste management is the discipline concerned with the control of solid
waste generation, storage, collection, transfer, processing, and disposal. The major
purpose of the study was to address the present solid waste composition and quantity as
well as the solid waste management practices in Mymensingh City Corporation (MCC)
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v Solid Was-te' number of 30% of people discharged 0.5kg of .SO|Id waste from their households per day.
v Hazardous Waste: On the other hand, 50% of respondents discharged 1kg/day, 12% of respondents
v Management Praétices; discharged 2 kg/day, and 8% discharged 3 kg of solid waste from their house in a single
v Mymensingh City; day. Total 541.27 tons of solid waste are produced per day in Mymensingh City

Corporation. Where food waste is 65.1%, paper waste 3%, polythene and plastic 10.7%,
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Practices in Mymensingh City jn char Ishwardia outside of the city area. In many underdeveloped and developing
Corporation Areas,  North- o ntries still, it is a major problem due to the lack of proper management. This paper
Central Bangladesh, J. Mater. o ono1y recommended that sustainable solid waste management is much needed in
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Mymensingh City Corporation.

1. Introduction

An essential component of sanitation is waste management, which includes managing, storing,
collecting, transporting, and disposing of garbage (both liquid and solid) (Dwivedi et al. (2019). Solid
waste is the useless, unwanted, and discarded material generated by day-to-day community activities
(Mishraetal. (2014). Solid waste management in a city is a complex activity that entails the collection,
transportation, recycling, resource recovery, and disposal of solid waste (Atemni et al. 2022; Schubeler
et al. 1996;). In both urban and rural areas of many industrialized and emerging nations, the problem
of disposing of solid wastes is acute and pervasive (Shafy et al. 2018; Bouknana et al. 2014). People
are growing rapidly in municipal areas and increase solid waste for their daily resource consumption.
Both conservative and non-biodegradable components as well as non-conservative compounds may be
present in human solid waste (Okeniyi et al. 2012). Wastes are of various types; generally, it is
categorized as municipal wastes, industrial wastes, and hazardous wastes (EPA, 2023; Errami et al.,
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2013). Solid wastes are also a kind of municipal waste. Mymensingh City Corporation generates a wide
range of waste, including food waste, paper, cardboard, plastics, rubber, leather, wood, glass, ferrous
metals, and so on. Solid waste becomes a serious problem in urban areas, especially in where the large
and rapid population growth occurs. Mymensingh City Corporation (MCC) is very densely populated
area in Bangladesh. There are around 4.87 lakhs of peoples live in here (Macrotrends, 2023). The study
area is considered a major financial center and educational hub of north-central Bangladesh, and is the
second-most densely populated (~44,458 inhabitants/km?) and rapidly growing modern cities of
Bangladesh.

Noted that Mymensingh City corporation area produced 541.27 tons of solid waste per day (personal
communication with city corporation authority). About 95% of the area of this dumping site is already
being covered by solid waste but most of them are not managed properly. For unplanned solid waste
management practice causes various problems in human life and environment (Mian et al. 2010).
Inherent human desire in resources consumption governs the waste generation capacity. The quality of
life in a city, including its ecological, cultural, political, institutional, social, and economic aspects,
may be improved through more sustainable urban development and local waste management, and this
improvement may also have an indirect impact on areas outside the city's boundaries (Taelman et al.
2018). The major purpose of the study was to address the present solid waste composition and quantity
in Mymensingh City Corporation and identify the solid waste management practices. This study also
identifying the lacking of waste management in Mymensingh City Corporation. Increasing solid waste
generation, and inefficient collection and transportation infrastructure system, the ingredients of waste
and climatic conditions were needed to be considered in waste management.

2. Methodology
2.1 Location of the study area
Mymensingh is the 8th city corporation of Bangladesh and it is situated behind the old Brahmaputra

River. The study area (Figure 1) lies between 24°41 to 24°48'N latitudes and between 90°20to 9026’ E
longitudes. It is one of the largest municipal areas in Bangladesh with an area of 91.60km? (BBS,
2008).

2.2 Data collection and analysis

Primary data was collected from numerous categories of individuals and therefore the respondents were
selected indiscriminately. Data was collected through survey from day labor, rickshaw and van- puller,
businessman, student, job holder and homemaker to assess the precise state of affairs of waste
management with direct field observation (Figure 2).

2.2.1 Demographic and socio-economic data on the area

Fifty respondents were interviewed in the study area. Both male and female respondents were in
interview, where 40% female and 60% male respondent (Figure 2). But we mostly collected data from
male respondent because of their occupation which is related with our study.

2.2.2 Respondents Qualifications

We discussed 50 different classes of respondents which showed below the Figure 2. We discussed five
members of graduated person, eight members of under graduated person; we also discussed eleven
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members of uneducated person for knowing about solid waste and their personal opinions, suggestions,
problems etc. In this study, we grappled with all classes of people who are directly involved in waste
management. All classes of people produced waste more or less.
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Figure 1. Location map of the study area

Education level of respondents Percentages of Respondents

B Graduated

10% m Rickshaw puller
m Under m Van puller
Graduated m Business Man
6% " HSC Pass m Job holders
® SSC Pass = Students
Day Labor
m Under SSC Waste packer

Figure 2. The percentages of respondents and their educational level.

So, we encompassed all classes of the respondent. We want to know about their personal opinion on
waste and solid waste management; we also want to know how much waste they have been produced
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per day as single holders. We randomly selected many van and rickshaw pullers, day labor,
businessman, job holder, students, politicians etc.

Secondary data regarding the waste management department, population, volume of waste generation,
activities exiting on solid waste management in elect study space were collected. It has been collected
from Mymensingh City Corporation. In this study the data was collected from the municipality wards
no. 2,3,4,7, 9,13,14,15 and 18. Data has been estimated approximately in 27th of different locations.
However, questionnaires were surveyed with 50 different classes of respondents in the area studied.
We were also collected the data from the different Community-Based organizations as well. Collected
data were analyzed by MS Excel data analysis tools. Firstly, we calculate the average of solid waste
generation by per capita in Mymensingh City Corporation. Approximately we calculate the total
volume of solid waste generation per day in the Mymensingh City Corporation by a simple equation.

TW = PCW xTP
Where, TW= Total waste
PCW= Per capita waste generation
TP= Total Populations
3. Results and Discussion

Waste is generally classified into broad list categories such as solid waste, liquid waste, gaseous waste,
hazardous waste, radioactive waste, E-waste etc. This study only focuses on solid waste in
Mymensingh City Corporation. Solid waste generates in Mymensingh city from different sectors such
as household waste, medical waste, construction waste etc.

3.1 Waste generation from households per day

We asked fifty’s respondent on those comes from fifteen families and knowing the amount of solid
waste generation from each of them. Fifteen respondents told that they have generated 0.5 kg solid
waste per day and twenty-five respondents are 1kg, six respondents are 2 kg and four respondents have
produced 3 kg. The average of solid waste generated by fifty respondents is 1.13kg which shown in
Table 1.

Table 1. Waste generation (amount) from households per day

Waste amount (kg) | Number of respondents Percent of the | Average per capita solid waste
respondents generation in the study area
0.5 15 30
1 25 50
6 12 1.13kg
4 8
Total=50 100%

Figure 3 shown that number of respondents has strong positive correlation (Multiple R= 0.69) with
amount of waste. That indicates waste production is rises with number of respondent people increasing.
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In regression analysis, we found r?=0.48 that is indicate that half of the dependent variable variance is
explained by the model's independent variables.
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Figure 3. Number of people line fit plot predicted amount of waste
3.2 Waste quantity measurement by sampling

Two kilograms of solid garbage are measured three times in three distinct places. Then divide the waste
into its many sorts. The average value for each category of trash from the 6kg sampling waste is then
calculated. Finally, we determine the amount of garbage (Table 2) by its kinds from the total waste
based on a 3kg sampling.

Table 2. Solid waste composition in study areas.

Food Medical waste/ Others
Sample Waste | Paper | Plastic | Metal | Cloth | Wood | Glass | hazardous waste | waste
Sample-1
(2kg) 1.4 0.12 0.12 0 0.04 0.04 0.02 0 0.3
Sample-2
(2kg) 1.31 0.04 0.142 | 0.02 0 0 0.13 0.02 0.33
Sample-3
(2kg) 1.2 0.02 0.38 0 0 0 0 0 0.4
Average 1.30 0.066 | 0.22 0.006 | 0.013 | 0.013 | 0.05 0.006 0.34
Total 3.91 0.18 0.642 |0.02 0.04 0.04 0.15 0.02 0.82
Percent 65.1 3 10.7 0.33 0.6 0.6 2.5 0.3 17

3.3 Solid wastes production per day in Mymensingh city Corporation:

Mymensingh City Corporation has 33 wards. Each of these wards produces a huge amount of waste.
From the City corporation waste management department, we have to know that, every day 400 tons
of solid waste produced in city areas. As a result, we calculate of waste amount according to its types
by dint of percent. We find that there has 348.88 tons of food waste, 16.10 tons of paper waste, 57.33
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tons of plastic waste, 1.77 tons metallic waste, 3.55 tons of cloth waste, 5.36 tons of medical/hazardous
waste, 13.41 tons glass waste, 3.55 tons of wood waste and 91.24 tons others waste produced in
Mymensingh City Corporation. About 95% of the area of this dumping site is already being covered
by solid waste but most of them are not managed properly. City corporation waste management
managed 300 tons of solid waste per day. As a result, remaining of solid waste found untenably
everywhere in whole city (Figure 4).

= Food Waste
Paper
Plastic
Metallic

= Cloth

= Medical/Hazardous waste

65,1

= Glass
= Wood
= Others

Figure 4. Solid waste production scheme (%) per day by its type
3.4 Plastic waste in Mymensingh City Corporation

The need for plastics has grown dramatically in emerging nations including those in Asia, Africa, and
South America over the past few decades (Hussein et al. (2021). Plastics are low-cost materials that
are strong, lightweight, corrosion-resistant, durable, and have a good level of thermal and electrical
insulation (Andrade et al. (2016). Large amounts of plastic bags that are discarded or slightly
accumulated pollute the air, water, and land, harming the biosphere and adversely hurting the
organisms that live there (Raghatate et al. (2012). Plastic waste is non-degradable type of waste
generated by every stockholder of Mymensingh City Corporation. In this study, about 10.7% of waste
is plastic waste. According to total waste from Mymensingh City Corporation, this amount is 42.8
tons/day. Plastic waste is found from every location of this study area but on top of that Chorpara road,
Naumahal, Kashor road and college road has found a relatively high amount of plastic waste. On the
other hand, Gulkibari, Zila school road, Saroda Goash road and Brammapolly road has found relatively
less amount of plastic waste.

3.5 Food waste in the Mymensingh City Corporation

Food waste is the degradable waste, mostly generated by every stockholder of Mymensingh City. In
this study, about 65.1% of waste is food waste. Food waste is a very common type of waste which was
found in every location of the study area. On top of that Chorpara road, Naumahal, Kashor road and
college road has found a relatively high amount of food waste. On the other hand, Gulkibari, Zila
school road, Saroda Goash road and Brammapolly road have found relatively less amount of food
waste. The EU prioritizes the two highest levels, i.e. prevention and donation, as the top three layers
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(prevention, donation, and animal feed) are activities that can be implemented before food becomes
waste (ECA, (2017). Legal mandates to prevent health issues may collide with the objective of reducing
food waste when it comes to food safety (Priefer et al. (2016).

3.6 Medical waste in the Mymensingh city corporation

Medical waste is the solid, liquid and gaseous types of waste generated from healthcare and its
associated institution. About 214s healthcare and its associated institutions are found in the
Mymensingh City Corporation. According to Mymensingh City Corporation authorities and waste
peckers opinion approximately this amount is 292 tons/day. Hazardous waste is also found in the
whole city corporation in Mymensingh. But especially Chorprara, Shehora road, Dhopakhal and
Durgabari road is the major place for hazardous waste. On top of that Chorpara region is the main
source of hazardous waste. Because about 90% of health care institutions are situated in Chorpara
areas. Healthcare facilities continue to place less importance on MW management due to the
competition for scarce resources in developing nations (Sujon et al. (2022). Nine out of ten hospitals
in Bangladesh and one out of three worldwide lack basic MW management services (WHO, (2019).

3.7 Bio fertilizer from solid wastes

The intensive utilization of chemical fertilizers over the past few years has diode to serious
environmental complications besides negatively influencing human and animal health. It's advised that
this product area unit chargeable for up to 100% of world greenhouse emission emissions, additionally
to severely worsening soil quality and crop productivity. In this sense, this project aims to deal with an
outline of bio fertilizers through waste exercise, main sources, acceptable treatment processes, rising
technologies, and applications. Mymensingh city corporation area produced 541.27 tons of solid waste
per day, in which 348.88 (65.1% of 541.27) ton of waste is food waste. According to .Mymensingh
city corporation authority, compostable waste has produced 74% (Figure 5). So there has a huge
opportunity to make bio-fertilizer from waste.

Others waste
= Compostable waste

Figure 5. Percentage of compostable solid waste in Mymensingh City Corporation (MCC).

Regarding application methods, the biofertilizer has the widest range of applications, with the
fertilization of small and large crops standing out as particularly beneficial to the environment because
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it contains the nutritional elements nitrogen (N), phosphorus (P), and potassium (K), which are soil
enrichers and do not contain heavy materials that are detrimental to cultivation (Souza et al. (2010).

Conclusion

Solid waste management in Mymensingh City Corporation is perceived to be inadequate and it ought
to be improved. Every day 541.27 tons of solid waste are produced in MCC. But only 300 tons of solid
waste is collected by municipal authorities through traditional management processes. In this study,
about 65.1% of solid waste is food waste. So, it has huge potentiality to make bio-fertilizer from this
solid waste. Total 214th health care institution situated in Mymensingh municipal areas and a huge
amount of medical waste produced from these sectors. But there has no plant for managing hazardous
waste. There has only one disposal site (Moilar moor) in Mymensingh city and it's situated behind the
Brahmaputra River. These dumping sites are almost filled with waste. About 95% of the area of this
dumping site is already being covered by solid waste. We have seen a lot of lacking in solid waste
management practices by Mymensingh City Corporation. The authority has much needed to improve
its waste management practices. Each respondent should separate their solid trash into bins that are
yellow, red, green, and black.
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