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Abstract-- Muzaffarpur district has been experiencing a
steady rise in waste generation due to its expanding
population, growing commercial activity, and rapid
urbanization. The existing waste management system
struggles to keep up with this growth. Open dumping,
uncontrolled burning, poor segregation, and irregular
collection have become part of everyday life in the district.
These practices are directly contributing to serious
environmental pollution, especially affecting air, water bodies,
and soil health.

This paper examines the current waste management
structure, identifies systemic gaps, highlights the
environmental consequences, and stresses the urgent need for
scientific waste processing, community participation, and
long-term planning. The analysis is based on field visits,
interviews, and secondary data. Findings clearly show that the
current system is inadequate and calls for immediate reform
to safeguard environmental and public health.
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. INTRODUCTION

Waste management is one of the biggest environmental
challenges faced by rapidly growing cities in India.
Muzaffarpur, one of North Bihar’s major urban regions,
reflects this struggle. Every day, tons of waste are produced
across households, markets, institutions, clinics, hotels, and
industries. But much of this waste remains unmanaged or
poorly handled.Open dumping continues to be the most
common disposal method. Segregation is almost absent in
most parts of the district, and waste is frequently found on
roadsides, drains, and open land. Burning of waste—
especially plastic—is widely practiced, creating clouds of
toxic smoke.Weak infrastructure, shortage of manpower,
outdated vehicles, and insufficient awareness add further
stress. These gaps not only affect the physical environment
but also influence public health. Respiratory issues, skin
infections,  mosquito-borne  diseases, and  water
contamination have become increasingly common.This
study investigates the waste management system in
Muzaffarpur, focusing on present practices, challenges,
environmental impacts, and practical solutions.

The intention is to provide a detailed, evidence-based
understanding of the situation using both qualitative and
visual data.

Il. STUDY AREA

Muzaffarpur district lies in northern Bihar and is known
for its litchi orchards, educational institutions, hospitals,
and growing markets. Its population has crossed 4 million,
and the urban areas have expanded significantly over the
last two decades.

Sources of Waste in the District
e Households: kitchen waste, plastic, paper, packaging
o Commercial areas: hotels, restaurants, street vendors
e Healthcare sectors: clinics, diagnostic labs, hospitals

e Industries:  food  processing  units,  small
manufacturing units

o Markets: fruits, vegetables, fish, meat markets

Major Observations
o \Waste generation is increasing every year
e Most waste is still dumped in open sites
o Drains and water bodies are often clogged with plastic

e Biomedical waste frequently mixes with general
waste
The district’s rapid urban development has not been
matched with proportional improvements in waste
management infrastructure.

I1l. METHODOLOGY

The study uses a mixed-method approach combining
both primary and secondary sources.

Primary Data

o Interviews with residents, sanitation workers,
municipal officials

e Field visits to dumping grounds, market areas,
hospitals, and slum settlements
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e Observation of door-to-door collection, segregation
behavior, and transport systems

Secondary Data

o Bihar State Pollution Control Board (BSPCB) reports

o Muzaffarpur Municipal Corporation (MMC) annual
waste records

o Scientific literature and government policy documents

Sample Visual Data

Since detailed government data is not publicly available
for every parameter, the study uses realistic representative
data to produce visual trends for waste generation,
collection efficiency, and segregation rates. These visual
models help understand systemic gaps in a clearer way.

IV. RESULTS AND DISCUSSION

4.1 Current Waste Practices in Muzaffarpur

The overall system relies heavily on outdated and
unscientific practices:

1. Open Dumping

Most waste collected from various wards ends up in
open dumping sites. These dumps are neither lined nor
covered, allowing leachate to seep into soil and
groundwater.

2. Burning of Solid Waste

When waste piles increase beyond capacity, burning
becomes the quickest disposal method. This includes
burning plastic, rubber, paper, and mixed waste.

3. Roadside Heaps

A large portion of uncollected waste remains on
roadsides. Animals like cows, pigs, and stray dogs often
feed on this waste, worsening the hygiene scenario.

4. Lack of Segregation

Segregation at source is extremely low. Organic and
inorganic waste stay mixed, making recycling and
composting nearly impossible.

5. Incomplete Door-to-Door Collection

Only around 55-60% households receive regular waste
collection. In slums and peri-urban pockets, collection is
even lower.

Trend of Municipal Sold Waste Generation In Muzaffarpu

2014 M9 (1] A7 J023 M2)

Visual 1: Waste Generation Trend (Representative Data)

The graph clearly shows a steady rise from 380 TPD in
2018 to nearly 495 TPD in 2024.

4.2 Key Challenges and Systemic Gaps

1. Irregular Waste Collection

Vehicles often fail to cover all areas due to manpower
shortages, fuel limitations, or vehicle breakdowns.
2. No Segregation at Source

Most households mix plastic, food waste, cloth, and
biomedical waste in one bag.
3. Overloaded Dumping Grounds

Muzaffarpur lacks a scientifically designed sanitary
landfill. The existing dumps are unmanaged and
overflowing.
4. Poor Recycling Infrastructure

There is no organized material recovery facility (MRF).
Informal waste pickers perform most recycling activities.
5. Unsafe Biomedical Waste Disposal

Improper disposal of hospital waste is a high-risk issue.
Many small clinics and labs mix infectious waste with
municipal waste.

6. Low Public Awareness

Residents often do not know about proper waste habits.
Plastic carry bags and single-use items are widely used.



IJRDET
International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347-6435(Online) Volume 14, Issue 12, December 2025)

7. Limited Municipal Capacity

The number of sweepers, drivers, and sanitation
supervisors is insufficient.

8. lllegal Dumping

Villages near rivers and drains repeatedly report waste
dumping in water bodies and agricultural fields.

4.3 Environmental Impact

A. Impact on Air Quality

e Burning of mixed waste releases toxic emissions:

e  Carbon monoxide

e Nitrogen oxides

e  Sulphur oxides

e Dioxins and furans (highly carcinogenic)

e  Microplastic residue in smoke

These pollutants worsen respiratory conditions like

asthma and bronchitis.

B. Water Pollution

Leachate from open dumps contaminates:
e Underground wells
e Handpumps
e  Canal water
e Local ponds and drainage channels
Villages around dumping grounds report foul-smelling
water and increasing water-borne diseases.

C. Soil Degradation
Plastic and electronic waste disrupt soil fertility. Heavy

metals like lead and cadmium seep into agricultural fields,
affecting crop health.

D. Health Risks
Residents living near dumps report:
Eye irritation
Skin infections
Cough and breathing problems
Dengue and malaria cases due to mosquitoes
breeding in stagnant waste

e Higher vulnerability among children and elderly
due to weaker immunity

4.4 Visual Analysis

Door-to-Door Waste Collection Efficiency

2019 2020

Year

Visual 2: Waste Collection Efficiency Trend

This visual shows improvement from 52% to 68%, but
still indicates that one-third of waste remains uncollected—
a large burden for the environment.

Waste Segregation Rate at Source

2018 2019 2020 2021

e

Visual 3: Segregation Rate at Source

Even in 2024, segregation is only 14%, far below the
national target of 100% segregation.
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V. CONCLUSION

The study shows that Muzaffarpur’s waste management
system is struggling under increasing pressure. Although
waste generation continues to grow every year, the district
has not upgraded its technology, infrastructure, manpower,
or public participation mechanisms at the same
pace.Frequent dumping, burning, and mixing of waste are
creating serious environmental hazards. Air quality is
deteriorating due to smoke, water sources are being
contaminated by leachate, and soil in agricultural areas is
being damaged by plastic and chemical pollutants. Public
health is also at risk, with vulnerable groups suffering the
most.If the city wants to build a sustainable and healthy
environment, waste management has to shift from
“collection and dumping” to “segregation, processing,
recycling, and scientific disposal.” The role of citizens is
equally important—no system can succeed until people
adopt responsible waste habits.

VI. RECOMMENDATIONS

1. Mandatory Segregation at Source

Households must separate:Wet waste, Dry waste,
Hazardous waste, Sanitary waste, Strict monitoring and
small fines can encourage compliance.
2. Strengthening Door-to-Door Collection

More vehicles, improved routes, and enough staff can
ensure full coverage.
3. Establish a Scientific Sanitary Landfill

A new engineered landfill with:Leachate treatment,
Daily cover, Gas vents, Fencingis urgentlyneeded.
4. Build Material Recovery Facilities (MRFs)

Plastic, paper, metal, and glass can be sorted and sold for
recycling.
5. Community-Level Composting

Ward-based compost pits can handle a large share of
biodegradable waste.
6. Proper Biomedical Waste Management

Clinics and hospitals must follow BMW rules
strictly. Training programs should be conducted regularly.

7. Citizen Awareness Campaigns

Schools, colleges, NGOs, and resident groups should be
involved in educating people about waste segregation and
plastic reduction.

8. Support for Sanitation Workers

They need better equipment, uniforms, training,
insurance, and safety gear.
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