Sandeep Patil, Int. J. in Engi. Sci., 2025, Vol 2, Issue 6, 6-11 |Review

INTERNATIONAL JOURNAL IN
ENGINEERING SCIENCES

™

OPEN ACCESS

Journal Homepage: https://www.ijesjournal.com

Review Article

A Comprehensive Review of Solid Waste Management: From Waste

Generation to Disposal

Saloni Patil', Smita Patil?, Sandeep Patil®

Student, Alphonsa School Padali khurd, Kolhapur Maharashtra, India
’Teacher, Alphonsa School Padali khurd, Kolhapur Maharashtra, India
' Faculty, Sanjay Ghodawat institute Atigre, Kolhapur Maharashtra, India

ARTICLE INFO ABSTRACT
Published: 15 June 2025 Solid waste management is a critical environmental issue that affects human health,
Keywords: economic development, and environmental sustainability. This paper provides an
Human health, overview of solid waste management, its challenges, and potential solutions. It discusses
environmental

sustainability, integrated
waste management, waste
reduction, recycling etc.
DOI:
10.5281/zenodo.15668128

infrastructure.

the importance of integrated waste management systems, waste reduction, segregation,
recycling, and proper disposal. The paper also highlights the need for public awareness
and education, private sector participation, and investment in waste management

INTRODUCTION

Solid waste management 1is a critical
environmental issue that affects human health,
economic development, and environmental
sustainability. The rapid urbanization and
industrialization have led to an increase in solid
waste generation, posing significant challenges to
waste management systems worldwide. Municipal
solid waste, industrial waste, and hazardous waste
are major concerns that require immediate
attention. Improper waste management can lead to
environmental pollution, health problems, and

economic losses. Effective waste management
strategies are essential to mitigate these impacts.
Integrated waste management systems, waste
reduction, segregation, recycling, and proper
disposal are crucial components of sustainable
waste management. The importance of waste
management cannot be overstated, as it directly
affects human health and the environment. In
developing inadequate
management infrastructure and lack of resources

countries, waste
exacerbate the problem. Climate change,
population growth, and wurbanization further
complicate waste management challenges. A
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comprehensive approach to waste management is
necessary to address these issues. This paper
provides an overview of solid waste management,
its challenges, and potential solutions. It discusses
the importance of integrated waste management
systems, waste reduction, segregation, recycling,
and proper disposal. The paper also highlights the
need for public awareness and education, private
sector participation, and investment in waste
management infrastructure. Effective
management requires a multi-faceted approach
that governments, industries, and
individuals. By understanding the complexities of

waste
involves

waste management, we can develop sustainable
solutions to mitigate its impacts. Solid waste
management is a global issue that requires
international cooperation and collective action.
This paper aims to contribute to the existing body
of knowledge on solid waste management and
provide insights for policymakers, practitioners,
and researchers. With the increasing focus on
sustainability and environmental protection, waste
management has become a critical area of research
and practice.

1.1 Types of solid waste

Solid waste refers to any waste material that is
discarded or rejected as worthless or unwanted. It
can be classified into different types, including:

1. Municipal solid waste (MSW): Household
waste, commercial waste, and institutional waste.

2. Industrial solid waste: Waste generated from
industrial activities, such as manufacturing and
construction.

3. Hazardous waste: Waste that poses a threat to
human health or the environment due to its toxic
or hazardous properties.

1. Municipal Solid Waste (MSW)

S

“{i\}/’ INTERNATIONAL JOURNAL IN ENGINEERING SCIENCES

S~

refers to waste generated from daily activities in
households, commercial establishments, and
institutions within a municipality. It includes:

1. Household trash (food waste, packaging, paper,
etc.)

2. Commercial waste (from businesses, offices,
etc.)

3. Institutional waste (from schools, hospitals, etc.)

MSW can be managed through:

1. Collection

2. Transportation

3. Disposal (landfills or incineration)

4. Recycling

5. Composting

Proper MSW management is essential for
maintaining public health, protecting the
environment, and conserving resources

2. Industrial solid waste-

Industrial waste management refers to the
collection, treatment, and disposal of waste
generated by industrial activities. This type of
waste can be hazardous or non-hazardous and may
include:

1. Chemicals

2. Heavy metals

3. Toxic substances

4. Industrial by-products

Effective
involves:

industrial waste management

1. Waste reduction and minimization
2. Recycling and reuse

3. Proper storage and handling

4. Treatment and disposal

Goals of industrial waste management:

1. Environmental protection
2. Public health safety
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3. Compliance with regulations
4. Cost reduction

Strategies for industrial waste management:

1. Implementing cleaner production processes

2. Using waste-to-energy technologies

3. Recycling and reusing materials

4. Proper disposal in landfills or treatment
facilities

Industries can benefit from effective waste
management

1. Reducing environmental impacts
2. Minimizing liability

3. Improving public image

4. Saving costs

3. Hazardous waste

The waste materials that pose a threat to human
health or the environment due to their toxic,
corrosive, flammable, or reactive properties.
Examples include:

1. Chemicals

2. Pesticides

3. Heavy metals (lead, mercury, arsenic)

4. Industrial by-products

5. Medical waste

Characteristics of hazardous waste

1. Toxicity

2. Ignitability
3. Corrosivity
4. Reactivity

Hazards associated with hazardous waste

1. Environmental pollution
2. Health risks (cancer, neurological damage)
3. Accidents and explosions

Management of hazardous waste
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1. Proper storage and handling

2. Treatment (incineration, neutralization)
3. Disposal in secure landfills

4. Recycling and recovery

Regulations and guidelines:

1.2 Environmental Protection Agency (EPA)
guidelines

2. Occupational Safety and Health Administration
(OSHA) standards

3. International agreements (Basel Convention)
Proper management of hazardous waste is crucial
to protect human health and the environment.

1.3 challenges in solid waste management

1. Increasing waste generation: Rapid urbanization
and population growth have led to an increase in
waste generation.

2. Inadequate infrastructure: Lack of proper waste

collection, transportation, and disposal
infrastructure.
3. Environmental impacts: Improper waste

management can lead to air and water pollution,
greenhouse gas emissions, and soil contamination.
4. Health impacts: Poor waste management can
lead to the spread of diseases and health problems.

1.4 Strategies for Effective Solid Waste

Management

1. Reduce, Reuse, Recycle (3Rs): Implementing
the 3Rs can significantly reduce waste generation.
2. Waste segregation: Segregating waste at source
can facilitate proper disposal and recycling.

3. Composting: Composting organic waste can
reduce the amount of waste sent to landfills.

4. Landfill management: Proper landfill
management can minimize environmental
impacts.

5. Waste-to-energy: Converting waste to energy
can provide a sustainable solution.
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2. LITERATURE SURVEY

Solid waste management has been extensively
studied in the literature. Some key findings
include:

1. Integrated waste management systems:
Studies have shown that integrated waste
management systems that include waste reduction,
segregation, recycling, and proper disposal are
more effective than traditional waste management
approaches (Tchobanoglous et al., 1993).

2. Waste reduction and recycling: Research has
highlighted the importance of waste reduction and
recycling in reducing the amount of waste sent to
landfills (EPA, 2020).

3. Public awareness and education: Studies have
shown that public awareness and education are
critical in promoting proper waste management
practices (Mani et al., 2017).

4. Private sector participation: Research has
highlighted the potential benefits of private sector
participation in waste management, including
improved efficiency and effectiveness (Cointreau,
2006).

3. OBJECTIVE

The objective of this research paper is to provide a
comprehensive solid waste
management, its and potential

overview of
challenges,

solutions. The specific objectives are:

1. To discuss the current state of solid waste

management.

2. To identify the challenges and limitations of

solid waste management.

3. To explore potential solutions and strategies for

effective solid waste management.

4. METHODOLOGY

This research paper is based on a review of
existing literature on solid waste management. The
methodology includes:

4/
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1. Literature review: A comprehensive review of
existing literature on solid waste management,
including journal articles, books, and reports.

2. Data analysis: Analysis of data from existing
studies on solid waste management.

of case studies on

3. Case studies: Review

successful solid waste management initiatives.

5. DISCUSSION

The management of solid waste is a complex issue
that requires a multi-faceted approach. The
findings of this study highlight the importance of
integrated waste management systems, waste
reduction, segregation, recycling, and proper
disposal. Effective waste management strategies
can mitigate the environmental and health impacts
of solid waste, while also providing economic
benefits.

5.1 Integrated Waste Management Systems

The
management systems is crucial for effective waste
management. Such systems involve a combination
of waste reduction, segregation, recycling, and
proper disposal. By adopting a holistic approach to
waste management, municipalities and industries
reduce generation,

implementation of integrated waste

can waste minimize
environmental impacts, and optimize resource

utilization.

5.2 Waste Reduction and Recycling

Waste reduction and recycling are essential
components of sustainable waste management. By
reducing waste generation and recycling materials,
we can conserve natural resources, reduce
greenhouse gas emissions, and mitigate the
environmental impacts of waste disposal.
Implementing waste reduction and recycling
programs requires a collaborative effort from

governments, industries, and individuals.
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5.3 Challenges and Limitations

Despite the importance of effective waste
management, several challenges and limitations
Inadequate management
infrastructure, lack of public awareness and
education, and insufficient funding are significant
barriers to implementing sustainable waste

exist. waste

management practices. Additionally, the lack of
effective policies and regulations can hinder waste
management efforts.

5.4 Future Directions

Future research should focus on developing
innovative solutions management
challenges. This exploring
technologies for waste reduction, recycling, and
energy recovery. Additionally, research should
investigate the economic and environmental
benefits of sustainable management
practices. By advancing our understanding of

to waste

includes new

waste

waste management, we can develop effective
strategies to mitigate its impacts and promote
sustainability.

6. CONCLUSION

Solid waste management is a complex issue that
requires a multi-faceted approach. Implementing
effective waste management strategies, such as the
3Rs, waste segregation, composting, and waste-to-
energy, can mitigate the environmental and health
impacts of solid waste. It is essential for
governments, industries, and individuals to work
together to develop sustainable waste management
systems.
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