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Abstract: 

Managing municipal solid waste (MSW) in 

rapidly urbanizing countries like India is a 

growing concern, with over 62 million tonnes 

generated annually. Traditional landfill-based 

methods are unsustainable, prompting the rise 

of Waste-to-Energy (WTE) technologies that 

reduce waste and produce clean energy. This 

study explores various WTE methods like 

incineration, gasification, and RDF within 

India’s context, focusing on technological, 

environmental, and policy dimensions. A key 

case study is the Jawahar Nagar WTE plant in 

Hyderabad, which processes 1,200 tonnes of 

waste daily and generates 19.8 MW of 

electricity. The study highlights operational 

details, challenges in scaling WTE systems 

(like cost and segregation), and proposes 

strategies such as better public awareness, 

cleaner technologies, and policy reforms to 

promote a circular economy. 
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Introduction: 

The rapid pace of urbanization, industrial expansion, 

and population growth has led to an alarming rise in 

municipal solid waste (MSW) generation, 

particularly in developing countries like India. 

Presently, Indian cities produce over 62 million 

tonnes of waste every year, and this figure is 

expected to surge to 165 million tonnes by 2030. 

Traditional disposal methods such as open dumping 

and landfilling are proving to be both 

environmentally destructive and unsustainable. 

These practices contribute to soil and water 

contamination, air pollution, and the spread of 

disease. 

The Cities across India are grappling with a wide 

array of challenges in managing solid waste 

effectively. These problems are often rooted in 

infrastructure shortfalls, policy gaps, and socio-

economic complexities. Major issues include: 

1. Poor Waste Collection and Segregation: 

A significant portion of MSW remains 

uncollected or is mixed at the source, 

making effective treatment and recycling 

difficult. 

2. Overreliance on Landfills: More than 

80% of urban waste ends up in landfills, 

many of which are already at capacity and 

pose major environmental risks. 

3. Lack of Modern Infrastructure: Most 

local bodies do not have the technological 

or financial resources to adopt scientific 

waste management systems. 

4. Low Public Awareness: Citizen 

participation in waste segregation and 

reduction efforts remains low, largely due 

to limited outreach and education. 

5. Funding Limitations: Municipalities 

often operate on tight budgets, leaving little 

room for investment in advanced solutions 

like WTE. 

6. These challenges underline the urgent need 

to move away from outdated disposal 

methods and toward integrated waste 

management strategies of which WTE is a 

vital part. 
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This study aims to explore how WTE can serve as a 

sustainable and scalable solution to India’s 

mounting urban waste crisis. The specific objectives 

are: 

 

1. To assess the current status and 

composition of municipal solid waste in 

Indian cities. 

2. To evaluate various WTE technologies and 

determine their feasibility in the Indian 

context. 

3. To analyze the operational, technical, and 

environmental aspects of the Jawahar 

Nagar WTE facility. 

4. To identify the barriers and opportunities 

for expanding WTE infrastructure in India. 

5. To propose actionable strategies for 

enhancing the adoption and effectiveness 

of WTE systems. 

 

Current State of Municipal Solid Waste 

(MSW) in India: 

 

   The India is facing an escalating waste 

management crisis. With over 160,000 metric tonnes 

of municipal solid waste (MSW) generated daily in 

urban areas, the country is struggling to manage this 

surge effectively. Much of this waste remains 

unsorted and ends up in open dumps or poorly 

maintained landfills, causing environmental 

degradation and public health risks. Urban growth, 

population density, and rising consumption have 

outpaced the development of proper waste 

infrastructure. 

 

   The Hyderabad, the capital of Telangana, is a clear 

example of these challenges. With a population 

exceeding 10 million, the city produces around 

6,000 to 6,500 metric tonnes of MSW daily. 

Historically, this waste was dumped in open landfill 

sites like Jawahar Nagar, which eventually became 

overwhelmed, resulting in towering garbage 

mounds, toxic leachate, and widespread air and 

water pollution. 

 

   In response to this crisis, the Jawahar Nagar 

Waste-to-Energy (WTE) plant was developed as a 

public-private partnership (PPP). Operated by 

Ramky Enviro Engineers Limited (now Re 

Sustainability), the facility marked a significant shift 

towards modern, scientific waste processing and 

energy recovery. 

The composition of Hyderabad's waste is largely 

representative of urban India, with a few local 

variations: 

S.No.: Waste Component Percentage 

(%) 

01 Organic (biogradable) 50% – 60% 

02 Recyclables (Paper, 

Plastic, Metal) 

15% – 20%  

03 Inert Material  20% – 25% 

04 Domestic Hazardous 

Waste 

<1% 

 

Key challenges before the WTE plant was set up: 

1. High moisture content (>50%), lowering 

the energy value of waste, 

2. Mixed waste due to limited source 

segregation, 

Legacy waste piles exceeding 12 million tonnes. 

Since the plant’s commissioning, a pre-sorting and 

processing system has been introduced to improve 

waste quality, enhance energy recovery, and reduce 

the load on landfills. 

 

Waste To Energy (WTE) Technologies 

The Waste-to-Energy (WTE) technologies represent 

a powerful approach to tackling two critical issues: 

waste overload and the need for sustainable energy. 

These systems are designed to convert municipal 

solid waste (MSW) into usable forms of energy—

such as electricity, heat, or fuel—while significantly 

reducing the volume of waste requiring disposal. 

   In countries like India, where cities generate 

thousands of tonnes of waste daily and landfill space 

is increasingly scarce, WTE offers a practical, eco-

friendly solution. It transforms the “collect-dump-

forget” model into a more sustainable cycle of 

“collect-segregate-process-recover.” 

Key Goals of WTE Technologies: 

1. Reduce the volume and weight of 

MSW, 

2. Recover energy from non-recyclable 

waste, 
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3. Minimize environmental damage, 

especially greenhouse gas emissions, 

4. Optimize the use of urban land and 

natural resources. 

How It Works: 

5. 1. Waste is sorted to remove non-

combustibles and recyclables, 

6. 2. The remaining material is fed into a 

combustion chamber, 

7. 3. Heat from burning waste produces 

steam in boilers, 

8. 4. Steam drives turbines to produce 

electricity, 

9. 5. Emissions are treated before release 

to ensure air quality. 

WTE Technologies are: 

1. Incineration, 

2. Anaerobic Digestion (AD), 

3. Gasification, 

4. Pyrolysis, 

5. Refuse-Derived Fuel (RDF). 

Waste Collection Practices in 

Hyderabad: 

   The Greater Hyderabad Municipal Corporation 

(GHMC) is responsible for managing MSW in 

Hyderabad. Over the years, GHMC has improved its 

door-to-door waste collection coverage to reach 

nearly 100% of wards. 

Key features of Hyderabad’s waste collection 

system: 

1. Waste is collected daily using manual and 

mechanized methods, 

2. Separate collection for wet and dry waste is 

encouraged but remains under 35% 

compliance, 

3. Public-private partnerships help manage 

logistics more efficiently, 

4. GHMC sanitation workers and private 

vendors jointly handle operations. 

   Despite these improvements, inconsistent 

segregation at the household level and the mixing of 

different types of waste during transit continue to 

challenge the effectiveness of downstream 

processing. 

Why This Project Was Necessary: 

The Jawahar Nagar area was originally a sprawling 

dumping ground that received more than 5,000 

tonnes of untreated waste daily. The result was: 

1. Piles of rotting garbage forming hills, 

2. Leachate contaminating nearby water 

bodies, 

3. Toxic air emissions and fire hazards, 

4. Serious health risks to nearby residents.  

Reasons for establishing the WTE plant: 

1. The Greater Hyderabad Municipal 

Corporation (GHMC) was generating 

6,000–6,500 tonnes of MSW every day, 

2. Existing landfill capacity had reached 

saturation, 

3. Increasing pressure from environmental 

agencies and the public, 

4. Supportive policy frameworks like the 

Swachh Bharat Mission and Smart Cities 

Mission, 

5. The WTE facility was thus envisioned as a 

modern, scientific, and sustainable solution 

to an escalating urban waste crisis. 

Key Institutions and Regulatory Bodies: 

   The Several central and state-level agencies play a 

role in overseeing, guiding, and monitoring WTE 

projects: 

National-Level Agencies: 

1. Ministry of Environment, Forest and 

Climate Change (MoEFCC): 

2. Responsible for environmental approvals 

and formulating waste-related rules. 

3. Ministry of Housing and Urban Affairs 

(MoHUA): 

4. Oversees urban sanitation and 

infrastructure projects, including smart 

cities and waste management systems. 

Positive Environmental Impacts: 

1. Landfill Reduction: The WTE 

technologies drastically reduce the volume 

of solid waste by 70% to 90% thereby 

minimizing the need for new landfill sites 

and extending the life of existing ones. 

 

2. Lower Greenhouse Gas Emissions: By 

diverting organic waste from landfills, 

WTE helps prevent methane emissions, a 

gas significantly more harmful than CO₂. 
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Controlled combustion in WTE facilities 

releases far fewer emissions than open 

dumping or burning. 

 

3. Renewable Energy Generation: The 

WTE plants convert waste into electricity 

or fuel, displacing fossil fuels and 

contributing to a greener power mix. 

 

4. Leachate Control: The Proper 

combustion and segregation at WTE sites 

reduce the chances of toxic liquid 

(leachate) contaminating groundwater 

sources. 

 

5. Supports the Circular Economy: By 

recovering metals, using ash in 

construction, and generating energy, WTE 

promotes resource reuse and minimizes 

environmental footprint. 

Conclusion 

   The India is facing an urgent waste management 

crisis due to rapid urbanization, population growth, 

and changing lifestyles. Municipal Solid Waste 

(MSW) generation has crossed 150,000 tonnes per 

day and continues to rise. Traditional waste disposal 

methods like open dumping and unscientific 

landfilling are no longer sustainable, both 

environmentally and economically. 

   In this context, Waste-to-Energy (WTE) offers a 

valuable alternative that not only addresses the 

growing waste burden but also contributes to the 

country’s renewable energy goals. WTE helps 

reduce landfill dependency, lowers greenhouse gas 

emissions, and creates new employment 

opportunities. 

   This study examined the overall status of WTE in 

India and presented a detailed case study of the 

Jawahar Nagar WTE plant in Hyderabad. With its 

daily processing capacity of 5,500–6,000 tonnes and 

a power generation capacity of 19.8 MW, it stands 

as one of the most advanced and impactful WTE 

facilities in the country. 

Key insights from the study include: 

1. The WTE technologies like incineration, 

RDF, gasification, and anaerobic digestion 

can significantly reduce the volume of 

untreated MSW. 

2. The Jawahar Nagar plant demonstrates the 

feasibility of integrating waste processing 

and energy recovery at scale. 

3. Though WTE has many benefits, it also 

brings challenges such as high capital 

costs, the need for strong regulatory 

oversight, and social acceptance. 

4. India’s policy framework—including the 

Solid Waste Management Rules (2016) and 

renewable energy incentives—plays a 

crucial role in promoting WTE. 

5. The environmental and social impacts of 

WTE can be minimized through 

technology upgrades, public awareness, 

and sustainable design. 
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