Comprehensive Study on Waste Disposal
in Nepal

1. Introduction

Waste disposal is a critical issue in Nepal, affecting environmental sustainability, public
health, and urban development. Rapid population growth, increasing urbanization, and
inadequate waste management infrastructure have led to severe environmental pollution
and health hazards. Despite various governmental and non-governmental interventions,
waste management in Nepal remains inefficient due to weak policy enforcement, lack of
public awareness, and resource constraints.

This study explores the types of waste, current waste management strategies, various
disposal methods, challenges, and potential solutions for a more sustainable approach.

2. Types of Waste in Nepal

Waste generation in Nepal can be classified into different categories based on its source
and nature. Each type requires specific management techniques to minimize
environmental and health risks.

2.1 Municipal Solid Waste (MSW)

Municipal solid waste consists of everyday waste produced by households, businesses, and
institutions. The composition of MSW in Nepal varies by region but generally includes:

50-60%
12-15%
8-10%
2-3%
1-2%
10-15%

2.1.1 Sources of MSW

¢ Households
¢ Commercial establishments
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o Institutions (schools, offices, religious sites)
e Public places
o Street sweeping

2.1.2 Health and Environmental Impacts
e Water and soil contamination

e Air pollution from open burning
o Disease spread through vector-borne pathogens

3. Current Waste Management Practices in Nepal

Waste management in Nepal primarily involves collection, transportation, and disposal at
landfill sites. However, many municipalities lack the necessary resources to handle waste
effectively.

3.1 Waste Collection and Transportation

e Manual collection by municipal workers and private contractors
o Use of pushcarts, trucks, and tractors
e Irregular collection schedules leading to waste accumulation

3.2 Waste Treatment and Disposal
e Open dumping in rivers and open spaces

e Use of unregulated landfill sites
e Lack of waste segregation at the source

4. Waste Disposal Methods

Different methods are employed for waste disposal in Nepal, each with its own advantages
and limitations.

4.1 Landfilling

4.1.1 Sanitary Landfills

Sanitary landfills are engineered facilities designed to minimize environmental pollution.
They include:
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o Protective liners to prevent leachate contamination
e Gas collection systems for methane extraction
e Daily covering of waste to reduce odor and pests

Examples in Nepal:

o Sisdole landfill site (Kathmandu)
e Bancharedanda landfill (under development)

4.1.2 Open Dumping

Open dumping is the most common waste disposal method in Nepal due to a lack of proper
landfill infrastructure. This leads to:

e Air, water, and soil pollution

e Breeding grounds for disease-carrying pests
e Negative impacts on tourism and aesthetics

4.2 Composting

Composting is an eco-friendly waste disposal method that converts organic waste into
nutrient-rich fertilizer.

4.2.1 Household Composting

e Uses small pits or bins to decompose kitchen waste
e Reduces organic waste sent to landfills

4.2.2 Community and Municipal Composting

o Large-scale composting facilities for market and municipal waste
e Helps produce organic fertilizers for agriculture

4.3 Recycling

Recycling involves processing waste materials into new products, reducing the demand for
raw materials.

4.3.1 Commonly Recycled Materials
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e Paper and cardboard
o Plastic bottles and bags
e Glass and metals
4.3.2 Challenges in Recycling
e Lack of public participation in segregation

e Limited recycling infrastructure
e Informal sector dominance

4. 4 Incineration

Incineration involves burning waste at high temperatures to reduce volume and generate
energy.

4.4.1 Advantages

e Reduces waste volume significantly
o Can generate electricity

4.4.2 Disadvantages

e Air pollution due to emissions
e High operational costs

4.5 Waste-to-Energy

Waste-to-energy (WTE) technologies convert waste into usable energy, such as electricity
and biofuel.

4.5.1 Biogas Generation

e Uses organic waste to produce methane
e Common in rural Nepal for cooking fuel

4.5.2 Pyrolysis and Gasification

e Advanced techniques converting waste into synthetic gas, bio-oil, and char
e Notyet widely adopted in Nepal
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5. Challenges in Waste Management in Nepal

5.1 Inadequate Waste Collection and Segregation

Nepal’s waste management system is plagued by inefficient waste collection and lack of
proper segregation at the source. Key issues include:

e Limited household participation: Many households do not separate biodegradable
and non-biodegradable waste.

o Irregular waste collection: Inconsistent municipal waste collection services lead to
waste accumulation.

o Informal waste management sector: Many waste pickers operate without formal
recognition, limiting efficiency.

e Lack of modern equipment: Municipalities use outdated collection trucks and lack
automated sorting facilities.

5.2 Poor Infrastructure and Limited Landfill Sites

The availability of well-managed landfill sites in Nepal is minimal. Existing sites face
several issues:

e Overloaded capacity: Major landfills such as Sisdol in Kathmandu are overfilled.

e Pollution and leachate contamination: Lack of engineered landfills leads to toxic
leachate seeping into groundwater.

o Community resistance: Nearby residents oppose new landfill sites due to pollution
concerns.

5.3 Lack of Proper Waste Treatment Facilities

o Inadequate recycling plants: Nepal has a few recycling facilities, leading to reliance
on exporting recyclables.

o Biomedical waste management issues: Many hospitals lack incinerators or secure
disposal methods.

o E-waste accumulation: Growing electronic waste is not handled properly due to the
absence of e-waste processing units.

5.4 Financial and Institutional Constraints
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e Limited municipal budgets: Waste management is underfunded in most
municipalities.

o Lack of incentives for waste reduction: No tax rebates or incentives for industries
adopting sustainable waste management.

o Dependence on donor agencies: Many projects rely on temporary funding from
international organizations.

5.5 Public Awareness and Behavioral Issues

o Lack of environmental education: Many citizens are unaware of proper waste
disposal methods.

o Littering and illegal dumping: Open dumping is common due to weak enforcement
of regulations.

o Resistance to waste segregation: Public reluctance to separate waste at the
household level.

6. Waste Management Policies and Regulations in Nepal

6.1 National Policies and Acts

The Government of Nepal has introduced several policies and legal frameworks to regulate
waste management:

o Solid Waste Management Act, 2011: Establishes rules for waste segregation,
collection, and processing.

o Environmental Protection Act, 1997: Provides guidelines for pollution control and
environmental conservation.

e Local Governance Act, 1999: Grants municipalities the responsibility for waste
management.

o Hazardous Waste Management Regulations, 2019: Governs industrial and
biomedical waste handling.

o National Urban Development Strategy, 2017: Emphasizes sustainable waste
management in urban areas.

6.2 Institutional Framework
Several agencies and institutions are involved in waste management in Nepal:

e Ministry of Forests and Environment: Oversees environmental protection and waste
management policies.

e Municipalities and Rural Municipalities: Primary implementers of waste collection
and disposal.

e Nepal Solid Waste Management Association (NSWMA): A platform for private sector
waste management initiatives.
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o International donors and NGOs: Organizations like UNDP and WHO provide
technical and financial support.

6.3 Challenges in Policy Implementation

o Weak enforcement: Regulations exist but are not strictly followed.

o Corruption and mismanagement: Funds allocated for waste projects are often
misused.

o Slow policy adaptation: New technologies and sustainable practices are not
incorporated quickly.

7. Case Studies of Waste Management in Nepal

7.1 Waste Management in Kathmandu Metropolitan City
Kathmandu generates approximately 1,200 tons of waste daily. Major initiatives include:

o Door-to-door waste collection services: Run by private companies and community
organizations.

o Sisdol landfill site: Kathmandu'’s primary landfill, operational since 2005 but now
overfilled.

o Recycling programs: Informal waste pickers collect plastics, metals, and paper for
recycling.

o Challenges: Traffic congestion, lack of waste segregation, and growing population
pressure.

7.2 Organic Waste Management in Pokhara
Pokhara has implemented a community composting program to manage organic waste:

e Household composting training: Residents are encouraged to compost organic
waste at home.

e Municipal composting centers: Large-scale composting to produce organic
fertilizers.

o Results: Reduction in landfill waste and increased agricultural productivity.

7.3 E-Waste Management in Nepal
With rising mobile phone and computer usage, e-waste is a growing problem:
o E-waste collection campaigns: Some private organizations collect and refurbish
used electronics.
e Lack of proper disposal facilities: Many e-waste items are informally dumped or

exported.
o Potential solutions: Establishment of dedicated e-waste recycling plants.
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8. Future Strategies for Sustainable Waste Management

8.1 Promotion of Circular Economy
A circular economy approach reduces waste and maximizes resource efficiency:

o Extended producer responsibility (EPR): Holding manufacturers accountable for
waste disposal.

e Product life-cycle management: Designing products for reuse, recycling, and
sustainability.

8.2 Investment in Advanced Waste Treatment Technologies

o Waste-to-energy plants: Generating electricity from incinerated waste.

o Anaerobic digestion: Using organic waste to produce biogas.

e Modern recycling plants: Enhancing plastic and electronic waste processing
capabilities.

8.3 Strengthening Policy Implementation

o Increased budget allocation for waste management.
e Strict monitoring and enforcement of waste disposal regulations.
e Public-private partnerships for waste management.

8.4 Community Participation and Behavioral Change

e Awareness campaigns on proper waste segregation and disposal.
e School-based environmental education programs.
o Incentive-based recycling schemes.

8.5 Integration of Informal Waste Workers

o Formal recognition and training programs for waste pickers.
o Establishment of cooperatives for informal recyclers.
o Fair wages and health benefits for workers handling hazardous waste.

9. Conclusion

Waste management in Nepal requires urgent attention, improved policies, and
technological advancements. While significant challenges exist, adopting sustainable waste
disposal methods and strengthening enforcement mechanisms can lead to a cleaner and
healthier environment. Collaboration between the government, private sector, NGOs, and
the public is essential for achieving long-term waste management solutions.
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