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Abstract—India is faced with a humongous waste 

management crisis, with growing urban populations 

generating massive quantities of MSW that are 

swamping available waste management facilities. 

Existing practices, characterized by open dumping, 

poorly designed landfills, and an emerging but 

suboptimal focus on waste-to-energy incineration, are 

not merely unsustainable but also potentially 

environmentally and public health-harmful. These 

practices cause widespread pollution in the form of 

highly potent greenhouse gases, such as methane, and 

ground and topsoil pollution by toxic leachate, as well 

as the creation of poisonous ash as a by-product of 

carbonization during incineration. This whitepaper 

discusses India's worsening waste crisis, summarizes the 

shortcomings of existing waste management practices, 

and presents the Aerobic Landfill Biodigester system [1] 

as a scientifically established, economically viable, and 

environmentally benign alternative. By accelerating the 

breakdown of waste in a controlled, oxygen-rich 

environment, this technology has the potential to 

rapidly stabilize landfills, limit pollution, and provide 

India with a sustainable solution for its waste 

management needs. 
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I. INTRODUCTION: THE SCALE OF INDIA'S 

GARBAGE CRISIS 

 

India, being a densely populated country in the 

world, is currently experiencing a record waste 

management crisis. Indian cities are estimated to 

produce up to 165 million tons of waste by 2030. 

Municipal solid waste collection efficiency in cities is 

currently around 70% to 90% [2]; however, a 

whopping 70% of the waste collected still finds its 

way onto open dumping sites. These "garbage 

mountains" such as Bandhwari and Ghazipur, are 

typically situated on the peripheries of large urban 

agglomerations and are known to cause significant 

harm to environmental integrity and public health. 

Routine "dry tomb" practice, used in landfills where 

waste is compacted and covered, promotes anaerobic 

(oxygen-deficient) conditions. This effect leads to the 

extended decomposition of organic waste over 

decades, as well as the ongoing release of methane, a 

25 times more powerful greenhouse gas than carbon 

dioxide. Additionally, rainwater percolating through 

rotting waste forms a toxic liquid called leachate, 

which contaminates soil and groundwater. While the 

shift in direction to waste-to-energy plants seems to 

hold the key, it has been the subject of widespread 

popular opposition. It has its environmental 

drawbacks, mainly the extraction of toxic ash. 

Essentially, India's garbage lot is a waiting disaster, 

and each passing day contributes to environmental 

degradation and public health risks. 

 

II. UNSANITARY LANDFILLS AND OPEN 

DUMPS: A LEGACY OF POLLUTION 

 

The majority of India's waste is disposed of in open 

dumps or poorly managed landfills. These open 

dumps are a long way from the planned "sanitary 

landfills" predicted by environmental legislation. The 

significant problems with these sites are: 

A. Methane Generation 

The anaerobic degradation of organic waste in such 

dumps is a significant source of methane emissions, a 

major greenhouse gas that contributes to global 

warming. 

B. Leachate Contamination 
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The toxic leachate that is generated in such areas 

seeps into the ground, contaminating soil and 

groundwater resources with heavy metals, pathogens, 

and other harmful chemicals. This directly threatens 

the health of neighboring communities that rely on 

this water. 

C. Land Use and Odor 

The ever-growing landfills are occupying immense 

tracts of fertile land and emitting nauseating odors, 

thereby causing a nuisance to the nearby populations. 

Local protests, as seen in the case of the Faridabad 

people, highlight the social and environmental 

imbalances associated with such dumping grounds. 

D. Fires 

Spontaneous combustion of methane and other 

combustible gases within landfill structures can result 

in runaway fires, emitting hazardous smoke and 

pollutants into the environment. 

 

TABLE I INDIAN GARBAGE CRISIS: SCALE & 

IMPACT 

Indicator 

(2024-25) 

Situation Key Impacts 

MSW 

generation 

1.62 lakh TPD 

(MoHUA data) 

Rising 5-6 

%/yr, urban 

sprawl 

Legacy-

waste 

stock 

>3,400 Mt 

(Ghazipur ≈ 28 

(Metric ton) [4], 

Bandhwari ≈ 33 

(Metric ton), 

Deonar ≈ 20 

(Metric ton)) 

Land scarcity, 

fires, vector-

borne disease 

Methane 

emissions 

Delhi landfills 

emit ≈2 (Trillion 

grams) CO₂-eq/yr 

Fire, explosion 

& climate risks 

Leachate 

& toxins 

Heavy-metal-rich 

leachate, dioxins 

from WtE ash 

Groundwater & 

food-chain 

contamination 

 

III. WASTE-TO-ENERGY (INCINERATION): A 

FLAWED PANACEA 

 

As a solution to the garbage issue, Indian cities are 

essentially turning to waste-to-energy (WTE) plants 

where garbage is incinerated to produce electricity 

[3]. This seems to be a solution, but it is susceptible 

to issues: 

A. Toxic Ash Generation 

Municipal solid waste incineration produces 

enormous quantities of toxic bottom ash and fly ash 

with a very high heavy metal composition, as well as 

dioxins and furans. The disposal of ash is a serious 

environmental issue. Horrifying as it may seem, this 

toxic ash is widely used in road construction and 

other civil engineering uses, thus posing a long-term 

risk of environmental pollution. 

B. Air Pollution 

WTE plants emit poisonous fumes, such as furans 

and dioxins, and heavy metals into the air, even when 

state-of-the-art emission control technologies are 

used. This has resulted in mass-level public 

resistance to the installation of such plants, for 

instance, at Tambaram, Chennai. 

C. High Costs and Inefficiency 

WTE plants are costly to construct and run. Besides, 

Indian MSW has a low calorific value and high-water 

content, making it a suboptimal fuel for burning, with 

auxiliary fuel often being the need of the hour. 

 

IV. BIOMINING: A PARTIAL SOLUTION 

 

Biomining, or the recovery and refining of residual 

material from waste deposits, is currently used in 

certain Indian urban metropolises [5]. While this 

operation can be used to reclaim land and salvage 

some of the lost resources, it is still a laborious and 

expensive process that does nothing to address the 

underlying problem of dealing with newly created 

waste. 

 

V. PRESENT RESPONSE MATRIX 

 

A. Incineration/W-t-E 

12 running + 8 closed plants (total ≈ 556 MW) but 

half shut prematurely due to feedstock quality, high 

O&M cost, and public-health litigation [6]. Each tons 

burned leaves 250–300 kg of toxic bottom and fly 

ash; some states blend this residue into road sub-base, 

mobilizing dioxins, PFAS, and heavy metals. 

B. Biomining/Legacy-Waste Bioremediation 

Successes at Okhla (height cut 60 m → 20 m; 56 lakh 

tons processed), Singhola, Mangalore, etc. Yet, pace 

is slow—the most enormous mountains may persist 

until 2028, and fines rejected by RDF markets are 

often re-landfilled. 

C. Landfill Capping & Open dumping 
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Predominant in Tier-2/3 cities; prolongs methane 

generation and creates “dry-tombs” that will leak 

once liners fail. 

 

VI. THE AEROBIC LANDFILL BIODIGESTER 

SYSTEM: A SUSTAINABLE SOLUTION 

 

A viable and sustainable option for waste disposal is 

the Aerobic Landfill Biodigester system [1]. The 

technology treats the landfill as a large Biodigester, 

where the aerobic breakdown of organic waste is 

accelerated under controlled conditions. 

 

VII. HOW ALBS WORKS 

 

The Aerobic Landfill Biodigester system involves the 

controlled introduction of oxygen and water into 

waste. This provides oxygen-rich environments that 

are favorable for the development of aerobic 

microorganisms. Microorganisms decompose organic 

waste efficiently into carbon dioxide, water, and 

stabilized products, such as compost. 

 

TABLE II PERFORMANCE BENCHMARKS 

(GLOBAL DATASETS) 

Parameter Conventional 

(Anaerobic) 

Aerobic 

Biodigester 

Stabilization 

time 

30–35 yrs 2–3 yrs 

Methane 

generation 

50–55 % LFG < 2 % LFG 

(practically nil) 

Leachate 

NH₃ 

400 mg/L < 20 mg/L 

Settlement/ai

r-space gain 

~22 % 32–36 % 

Odor & 

VOCs 

High Minimal 

Field projects—Williamson Co. (TN) [7], Outer 

Loop (KY), Yolo County (CA) [7] report >50 % 

leachate evaporation, pathogen kill at 65 °C, and 

reclaimed land fit for commercial redevelopment. 

 

VIII. ADVANTAGES OVER EXISTING 

METHODS 

 

A. Rapid Waste Stabilization 

Anaerobic digestion is slower than aerobic digestion, 

and waste stabilization occurs over several years, 

rather than decades. It is carried out to reduce the 

long-term cost of landfills significantly. 

B. Methane Elimination 

By creating an aerobic environment, the system 

virtually eliminates the generation of methane. This 

has a significant positive impact on mitigating 

climate change.  

C. Leachate Management and Treatment 

The process utilizes leachate as a source of both 

aqueous and nutrient-rich material for the growth of 

aerobic microbes. The thermal energy released from 

the aerobic process also results in the evaporation of 

a considerable amount of the leachate. Additionally, 

the aerobic process decomposes a significant portion 

of the toxic organic substances in the leachate, 

thereby enhancing its quality. 

D. Odor Control 

The aerobic process eliminates the foul odors 

associated with anaerobic decomposition. 

E. Pathogen Destruction 

The heat generated during the aerobic process helps 

to destroy pathogens in the waste. 

F. No Toxic Ash 

The combustion avoided altogether. 

G. Landfill Space Recovery 

The rapid stabilization of waste results in a 

significant volume reduction, enabling the recovery 

of valuable landfill space. The stabilized landfill can 

be reused for other activities much sooner than a 

conventional landfill. 

H. Economic Viability 

Although there is a one-time cost associated with 

infrastructure for air and liquid injection, the 

operating costs of an aerobic landfill over the long 

term are lower than those of a conventional landfill 

due to reduced post-closure maintenance, leachate 

treatment, and the potential to earn carbon credits. 

TABLE III COMPARATIVE SUSTAINABILITY 

SNAPSHOT 

Criterion Incineratio

n/WtE 

Anaerobic 

Biominin

g 

Aerobic 

Biodigester 

Methane 

control 

Indirect 

(combusts 

only post-

collection) 

Low 

during the 

process 

Direct, 

eliminates 

Toxic 

outputs 

Fly ash, 

dioxins 

Ammonia

-rich 

Nonsignific

ant 
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leachate 

Energy 

balance 

Net-

positive 

electricity 

but high 

parasitic 

load 

Nil Low energy 

use (< 1 

kWh/ton) 

Capex 

(₹/ton) 

700–1,000 450–600 ≈ 200 

Social 

acceptan

ce 

Very Low Moderate High 

(compost-

like smell) 

 

IX. RECOMMENDATIONS 

 

The trash mess created in India requires a swift and 

comprehensive overhaul of the current waste 

management system. The Aerobic Landfill 

Biodigester technology is a proven, science-based, 

and financially stable solution available. The 

following are a few suggested changes to get started. 

A. Policy Shift 

The Indian government needs to develop a policy 

framework that encourages the adoption of Aerobic 

Landfill Biodigester technology. This would include 

providing financial incentives, streamlining the 

clearance process for such projects, and establishing 

guidelines for operating and designing the project.  

B. Public-Private Partnerships 

The government should encourage public-private 

partnerships as a means of accessing the technical 

expertise and investment required to implement 

Aerobic Landfill Biodigester projects.  

C. Demonstration Projects 

Pilot demonstration units must be commissioned in 

various parts of India to showcase the effectiveness 

of the technology and build confidence among 

stakeholders. 

D. Capacity Building 

There is a need to build capacity among municipal 

authorities and waste management professionals on 

the design, operation, and monitoring of Aerobic 

Landfill Biodigester systems. 

E. Adopt ALB as The National Default 

For legacy MSW treatment and roll it into SBM-U2.0 

financing norms. 

F. Issue Central Pollution Control Board (CPCB) 

ALB Guidelines 

Issue guidelines that cite global benchmarks; allow 

leachate addition exemption like the U.S. Project XL. 

G. Integrate with biomining 

After stabilization, the residual inert fraction can be 

screened and recovered as a construction aggregate, 

reducing demand for river sand. 

 

X. CONCLUSION 

 

In short, the Indian garbage issue is a complex one, 

but not an insurmountable one. By embracing new, 

clean technologies like the Aerobic Landfill 

Biodigester system, India can transform its dump 

mountains into an asset, protect its natural 

surroundings, and provide its citizens with a healthier 

tomorrow. The clock is ticking, and it's time to act 

before the garbage nightmare becomes a time bomb. 

ALBS can defuse India's landfill time bomb within a 

decade, remove a potent source of methane, and 

transform toxic dump yards into safe, reclaimable 

resources—Clean Air, Clean Land, and a Clean 

Future. 
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