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Abstract— It is major problem in india, to manage and 

dumping of solid waste. Due to these problems like air 

pollution, ground water pollution, bad smelling &mosquitoes 

generated which create diseases. Overall its bad hallmark on 

city map. In particulars Ahmadabad population is 55.6 lakh 

and spread over an area of 466 sq. km. All most 3500 metric 

tons of solid waste is generated on daily basis including 300 

metric tons of construction & demolition debris. 
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I. INTRODUCTION 

A. Scope of Study 

This report focuses on various options available for the 

disposal of municipal solid waste (MSW) sustainably and 

attempts to provide a documented picture of their suitability 

to India. This study will explain the present solid waste 

management (SWM) crisis in India, its impacts on public 

health, environment and quality of life and touch upon efforts 

towards SWM in the past. 

Informal recycling is studied as an integral part of 

SWM considering its effectiveness in recycling waste and its 

robust collection and supply chains in large Indian cities. 

Informal recycling is getting due recognition and gaining 

wider consensus around the world for its role in SWM in 

middle and low income nations.  RDF and WTE are chosen 

based upon their potential to divert wastes from landfill and 

their potential to generate energy from residual mixed wastes. 

Failures of RDF and WTE plants are analyzed and compared 

to the initial failures of MBT plants. 

The areas of focus were Recycling,  Aerobic  

Composting (or  Mechanical  Biological  Treatment),  Small  

Scale  Biogas (or Biomethanation),  Refuse  Derived  Fuel 

(RDF)  and  Waste-to-Energy  Combustion  (WTE),  as 

represented by the green boxes in. These technologies were 

selected based upon their success inside and outside India, 

suitability to Indian conditions, environmental impact and 

economics. Composting and small scale biomethanation were 

chosen specifically due to their success in India in treating 

organic wastes. Composting was also chosen to point out a 

likely side-effect of mixed waste composting. Mixed waste 

composting is also called as Mechanical Biological 

Treatment (MBT). Use of compost from MBT facilities for 

agricultural purposes introduces heavy metals into human 

food chain. Small scale biomethanation was chosen due to its 

high position on the hierarchy of sustainable waste 

management and its collective potential to divert waste from 

landfills. 

II. EFFECTS OF MSW 

A. Water Pollution 

Unsanitary landfills can contaminate ground and surface 

water resources when the leachate produced percolates 

through the soil strata into the groundwater underneath or is 

washed as runoff during rains. Leachate is generally a strong 

reducing liquid formed under methanogenic (anaerobic) 

conditions. The characteristics of leachate depend on the 

content of various constituents in the dumped waste. 

“Studies on Environmental Quality in and around 

Municipal Solid Waste Dumpsite” in Kolkata, by Biswas 

A.K., et al. found moderately high concentrations of heavy 

metal in groundwater surround the dumpsite. The study found 

out that the groundwater quality has been significantly 

affected by leachate percolation. 

Leachate generally contains organic chemicals 

formed by anaerobic digestion of organic wastes and heavy 

metals leached from inorganic wastes. The heavy metals 

generally observed in leachate are Lead (Pb), Cadmium (Cd), 

Chromium (Cr) and Nickel (Ni). All these heavy metals are 

characterized as toxic for drinking water. Due to the reducing 

property of leachate, during percolation  through  soil  strata, 

it  reacts  with  Iron (Fe)  and  Manganese (Mn)  species 

underground and reduces them into more soluble species, 

thus increasing their concentrations in groundwater Such 

reactions when they occur, pose a serious drinking water 

toxic risk. These predictions are substantiated by studies 

which found high concentrations of Cr, Cd and Mn in 

groundwater due to leachate percolation. Nitrates present in 

the environment can also be reduced to nitrites due to 

leachate. Nitrites consumed through drinking water can 

oxidize hemoglobin (Hb) in the blood to methaemoglobin 

(met Hb), thereby inhibiting the transportation of oxygen 

around the body. 

The study clearly establishes that unsanitary 

landfills in India and elsewhere are potential sources of heavy 

metals contamination in groundwater sources adjoining the 

landfills. It also points out that there is an urgent need to adopt 

credible solutions to control water pollution due to 

indiscriminate dumping of wastes. 

III. PUBLIC HEALTH CRISIS 

The present level of SWM service in urban areas is a potential 

threat to public health and environment. Inhalation of bio 

aerosols, and of smoke and fumes produced by open burning 

of waste, can cause health problems. Also, the exposure to 

air-borne bacteria is infectious. Toxic materials present in 

solid waste are determinants for respiratory and 

dermatological problems, eye infections and low life 

expectancy. The carbonaceous fractions and toxic elements 

like Cr, Pb, Zn, etc. dominate the fine particle range. 

A less observed side effect of improper SWM in 

India is the introduction of heavy metals into the food chain. 

Compost from mixed waste composting plants is highly 

contaminated with heavy metals. Using this compost on 

agricultural fields will result in contamination of the 

agricultural soil with heavy metals. Food crops grown on 

contaminated agricultural soils when consumed will 

introduce the heavy metals into the food chain and lead to a 
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phenomenon called “biomaginification”. Biomaginification 

is defined by United States Geological Survey (USGS) as the 

process whereby the tissue concentrations of a contaminant 

(heavy metals) increases as it passes up the food chain 

through two or more trophic levels (plants and humans or 

plants, cattle and humans). Heavy metals generally found in 

mixed waste composts are Zinc (Zn), Copper (Cu), Cadmium 

(Cd), Lead (Pb), Nickel (Ni) and Chromium (Cr)Long-term 

exposure to these heavy metals through food can cause severe 

health damage. Heavy metals in human body are known to 

cause damage to the central nervous system and circulatory 

system, liver and kidney dysfunction, anemia, stomach and 

intestinal irritation and psychological and developmental 

changes in young children. However additional research is 

required to properly understand the transport pathways of 

heavy metals into human bodies through different agricultural 

crops and meat products. Heavy metal  contamination  of 

groundwater  due  to  leachate  percolation  below  unsanitary  

landfills  can  also  cause biomaginification of heavy metals 

in humans who drink water from those sources. 

Long term exposure of populations surrounding 

dumpsites to open waste disposal can lead to health problems. 

Ill health of municipal workers and waste pickers means a 

threat to public health. Also, contagious diseases can spread 

rapidly in densely populated Indian cities posing a bigger 

threat to public health. 

Diseases caused due to stray animals, pests and 

insects attracted to wastes is a threat to public health too. 

Sewers and drains clogged by solid waste are breeding 

grounds for mosquitoes. Improper SWM in the city Surat 

caused a city-wide bubonic plague epidemic in 1994, which 

later transformed Surat into one of the cleanliest cities in 

India. Stray animals and insects carry other diseases like 

cholera and dengue fever. 

IV. QUALITY OF LIFE (QOL) 

The Global Development Research Center, GDRC defines 

Quality of Life (QOL) as the product of the interplay among 

social, health, economic and environmental conditions which 

affect human and social development. QOL reflects the gap 

between the hopes and expectations of a person or population 

and their present experience. 

In a country like India, which aspires to be a global 

economic giant, public health and quality of life are 

degrading everyday with the increasing gap between services 

required and those provided. India is also considered a sacred 

nation by the majority of its inhabitants but the streets and 

open lands in Indian cities are filled with untreated and rotting 

garbage. 

The present citizens of India are living at a time of 

unprecedented economic growth and changing lifestyles. 

Unsanitary conditions on the streets and air pollution in the 

cities will widen the gap between their expectations due to the 

rapidly changing perception of their “being” and “where they 

belong” and the prevailing conditions, resulting in 

plummeting quality of life. 

V. IMPACT ON CLIMATE CHANGE 

Solid waste management is the third largest emitter of 

anthropogenic methane in the world, contributing to 3% of 

the world’s overall greenhouse gas emissions. In India, SWM 

is the second largest anthropogenic methane emitter and the 

largest greenhouse gas emitter among activities which do not 

add to the economic growth of the country. They contribute 

6% to the overall greenhouse gas emissions of 2.4 Giga tons 

of CO2 equivalents generated by India. Presently, an 

insignificant fraction of methane emitted from solid waste 

dumpsites is captured in India, rest of it is left into the 

atmosphere, not captured and unused. Control of GHGs from 

SWM is considered an achievable goal in the short term, 

among many other efforts to avert climate change. 

Anoxic conditions inside landfills result in the 

anaerobic digestion of organic wastes which produces 

methane as the final gaseous product. Due to anaerobic 

reactions, landfills emit methane throughout their life time 

and also for several years after closure. Methane has high 

energy content and if captured economically can act as a 

renewable energy source. In case of unsanitary landfills 

which do not have methane capture mechanisms installed, the 

methane is released into the atmosphere. 

The organic fraction of MSW is made 

photosynthetically by plants using carbon dioxide absorbed 

from the atmosphere. Therefore, at the end of their life cycle, 

carbon dioxide emissions from organic wastes mean a ‘net 

zero emission’. However, since methane has 21 times more 

global warming potential as compared to CO2, methane 

emissions from organic wastes mean ‘net positive emissions’. 

One ton of methane equals 21 tons of CO2 equivalents over 

a long period of time. In short time periods, CH4 is much 

more potent than CO2. During the first year of release, CH4 

is 71 times more potent than CO2. Therefore, net positive 

emissions of GHGs in the form of methane warm the planet 

faster and contribute to global warming and in turn climate 

change. 

However, SWM is very infrastructure intensive and 

expensive and cannot be afforded by all developing nations. 

Climate change is a problem that will affect every country on 

this planet and hence it requires concerted efforts. Our planet 

has reached a position where it is more economical  to  

achieve  GHG  emission  reductions  in  developing  nations  

as  compared  to developed nations. This situation has led to 

the creation of Clean Development Mechanism (CDM) under 

the Kyoto Protocol. The countries which have signed the 

Kyoto Protocol agree to reduce their GHG emissions below 

certain standards. CDM provides an avenue to developed 

nations to achieve these standards, by making it easy to buy 

carbon credits from developing nations. This mechanism 

therefore has dual benefits of reducing the overall GHG 

emissions of the planet and also helps improve the facilities 

in developing nations. 

VI. SOLID WASTE MANAGEMENT IN AHMADABAD 

The Ministry of Environment and Forest (MoEF), Govt. of 

India issued a notification on the 25th September, 2000 under 

the Environment Protection Act 1986 stating that all cities 

and towns of India should undertake municipal solid waste 

management as prescribed by the rules. These are known as 

“The Solid Waste (Management & Handling) Rules 2016”. 

Almost, 4000 Metric Tons of solid waste is 

generated from the city on a daily basis. This waste is 
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collected, transported, treated and disposed according to 

Rules. 

Nearly 50 percent of the entire waste is collected 

from municipal bins and from street sweeping. Street 

Sweeping is carried out on all 365 days by more than 12,500 

workers from the morning 6:30 am to 11:30 am and 3.00 pm 

to 6.00 pm on all roads of the city. 

AMC has started an initiative (November, 2014) by 

approving private agencies to collect dry recyclables from 

commercial units in 2 zones out of 6 zones by engaging waste 

pickers. Observing success of this practice, AMC has planned 

and started Swachhata Jan Model (SJM) in 3 wards on 2nd 

October, 2015 and spread it in another 4 wards in February, 

2016. Total 35000 residential units are planned to cover under 

SJM. All units will be provided with 2 bins of 10 liters each, 

one green for wet waste and one blue for dry waste. Separate 

vehicle / compartmentalized vehicle will be used for 

collection of segregated waste by deploying hydraulic 

vehicles. AMC will bear collection charges. Such vehicle will 

be equipped with GPS system. Dry waste will come at a 

sorting centre where AMC appointed agency will recover 

valuable dry waste and sale it to recyclers by engaging waste 

pickers. Such agency will retain 10% income over 

expenditure and remaining proceed will be distributed among 

waste pickers. Wet waste will be sent to a decentralized 

treatment plant for making manure. After the successful result 

in 3 wards, AMC initiated this project in more 5 wards of 

different zones. SJM will be implemented in 1,00,000 

residencies covering all 6 zones in phase manner. 

 
Fig. 1: 

VII. WASTE COLLECTION FROM SPOTS 

AMC collect more than 1000 TPD waste from various spots 

in six zones by deploying 130 tractors, trucks, JCB, etc. 

equipments & machineries. Monitoring through GPS system. 

(ii) In order to remove nuisance spots and to meet the 

increasing needs as well as to maintain cleanliness and public 

health. AMC has purchased 660 / 1100 liters capacity 

galvanized 1050 trolleys (silver color) and 60 vehicles like 

Refuse Compactor. This work is given on O & M model for 

5 years. Agency has to collect the waste from these Trolleys 

on a daily basis as per TPM. AMC is paying the Agency on 

shift basis. Vehicles and TPM working is monitored through 

GPS, RFID Readers and Tags. 

A. 11.5 Waste Collection from Road Side Small Litter Bins  

1240 litter bins of 90 liters size have been installed at various 

public roads, main roads, public places, pavements, as well as 

traffic locations, where citizens can dispose their waste 

easily, and it has been planned to install even more number 

of litterbins in the forthcoming year. This work is given on 

O&M model for 5 years. AMC has provided 8 vehicles and 

installed 1240 bins across the city. 3 Agency has to put black 

garbage plastic bag in the bin and collect it on a daily basis 

(also put a new garbage plastic bag in a bin). AMC is paying 

the Agency on shift basis. Vehicles and TPM working is 

monitored through GPS, RFID Readers and Tags. 

B. 11.6 Steps Taken for Maintaining Cleanness in River 

City has historical Sabarmati River. To reduce pollution and 

maintain cleanliness of river Sabarmati, citizens are 

motivated to deliver flower waste and such holy materials in 

the “KALASH” instead of throwing into the river. AMC has 

deployed 14 “KALASH” on 7 bridges of Sabarmati River. 

Such flower waste is delivered to compost plant for treatment. 

C. 7 Cleaning by Machine 

Floating Trash Skimmer and waste removal machine with 

weed cutting arrangement has purchased by AMC and given 

on O&M basis. This machine is very much useful for cleaning 

of all types of floating waste as well as for removal of weeds 

/ vegetation etc growing in river water (stagnant water). Cost 

of machine is Rs 3 Crore. 

AMC has deployed 89 Tipper Trucks, 40 JCB 

Machines, 33 Bobcat type machines, 120 Hydraulic Dumper 

Placers, 11 Skip Lifters, 54 Compactors, 4 Dead Animal 

Vans, 14 Nuisance Tankers, 1 Mobile Court, 60 Tractors, 3 

Excavators, 5 Bull dozers, 3 Wheel dozers, 20 Road Vacuum 

Sweepers, 24 mini vans and other contactors’ 700 vehicles in 

all 6 zones. AMC deploys more than 1500 Total vehicles / 

equipments on daily basis for efficient handling of waste 

cleaning of the city. 

AMC has contracted the daily collection and 

transportation of bio-medical waste from 4 municipal 

hospitals, referral hospitals, 64 urban health centers to the 

incineration plant. The contracts have been given to GPCB 

approved and authorized contractors (Medicare 

Environmental Management Pvt Ltd and Pollucare Bio 

Medical Waste Management Pvt. Ltd.) 

Dead animals and carcass are collected, transported 

to Gyaspur by SWM Department's Pail Depo office. This 

facility is available from 7.00 a.m. to 11.00 p.m on all 365 

days. (Telephone No. 7819862859). AMC has deployed 4 

hydraulic based vehicles and staffs to collect carcass of dead 

animal like cow, camel, buffalo, donkey, dog, rat, etc. AMC 

has deployed 2 vehicles to collect fish, meat, and slaughter 

house waste from market. 8 TPD animal waste is collected 

from the city under this system. 

Since 2008, for collection, transportation and final 

disposal of kitchen waste / biodegradable waste from hotels 

and restaurants, AMC has contracted with three agencies. 

Such segregated waste collected from such units is 

transported to AMC's composting plants - Excel Industries 

Ltd. and Bharuch Enviro Engineers Ltd. Currently, more than 

1000 units are covered through this system. 
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