
© July 2021| IJIRT | Volume 8 Issue 2 | ISSN: 2349-6002 

IJIRT 152023 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 189 

 

Design of Solid Waste Management 

 

 

Aniruddh J.Bambole1, Ekta A.Meshram2, Saurabh L.Kinnake3, Udaykumar B.Guttal4, Satyafulesh 

R.Rangari5, Shital Navghare6 

1,2, 3, 4, 5Student of Civil Engineering Department, JDCOEM Nagpur 
6Prof.Civil Engineering Department, JDCOEM Nagpur 

 

Abstract - waste management (SWM) have become a very 

serious concern globally. The lack of individual 

responsibilities as well as proper attitude and approach 

leads to this issue. Rapid industrialization, increase in 

population and further increase in standard of living and 

poor waste management have increased the serous health 

issue. cities need to be taken care by various new SWM 

techniques, proper management skill and adequate care 

the diseases and improve medical conditions. This paper 

deals with the proper description of the current MSWM 

process and the real time scenario where every individual 

is a source of waste creation. Solid waste management is 

one among the basic essential services provided by 

municipal authorities in the country to keep urban 

centers clean. However, it is among the most poorly 

rendered services in the basket. The systems applied are 

unscientific, outdated, and inefficient; population 

coverage is low; and the poor are marginalized. Waste is 

littered all over leading to insanitary living conditions. 

Municipal laws governing the urban local bodies do not 

have adequate provisions to deal effectively with the 

ever- growing problem of solid waste management. 

 

Index Terms - Waste management, solid waste, 

collection. 

I.INTRODUCTION 

 

Today effective management of solid waste generation 

is one of the potential issue of developing countries. 

The increase in the waste throughout the year is a 

significant problem due to urbanization and 

population growth. There are several local bodies 

involved in the waste collection, disposal and nally 

processing. However the current growth of population 

led to improper management and processing of waste. 

In township is located. Municipality waste also 

described as a domestic waste released from houses, 

hospitals, markets, and many service providing 

sectors.  

The waste is categorized as Biodegradable waste, 

which can undergo degradation by microorganisms or 

microbes; Recyclable waste such as paper polythene 

which can withstand the recycling process; 

Construction waste from the construction site like 

debris rocks; Electrical and electronic waste such as 

light bulbs, batteries; Extra composite wastes such as 

leather clothes, plastic toys; Hazardous waste, which 

are mostly from the chemical industry converted into 

spray cans, tires, and fertilizers and; Toxic waste 

which is basically from fungicide, pesticides and 

herbicides. SWM from the municipality undergo 

treatment by recycling, composting, energy recovery 

and incineration.  

The generation of waste in India has increased 

enormously since three decades. Extensive researches 

are needed for the fruitful waste organization in urban 

India which involve by 1.3 billion individuals, 

produces about 1.5 lakh metric ton waste daily where 

only 70 percent are gathered, and rest are still in the 

environment. Approximately 31 million tons (48 

percent) are dumped at landfill destinations [2]. CPCB 

(Central Pollution Control Board) in India is offering 

RMC (Ranchi Municipal Corporation) guidelines for 

gathering, transportation, and disposal of stable waste 

from the city. Ranchi is evaluated to make more than 

400 tons of trash/waste each day. The per capita waste 

generation are 450–500 gm for every person/day. The 

promotion of public awareness, legislation, financial 

and economic calculations, strengthen institutional 

capacity and regulations enforcement and 

establishment of a proper sanitary landfill are 

considered to be principal remedial measures to ensure 

sound environmental maintenance.  

 

II.METHODOLOGY 

 

The study is conducted to find the status and 

challenges of MSWM in. An assessment of MSWM 

parameter conducted through survey to find MSW 

age, assortment, and treatment alternatives drilled in 
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Ranchi city. The sample of waste is weighed and 

through simple calculation the percentage of different 

waste composition is measured. The types of solid 

waste produced in this Residential area. The 

investigation manages to present difficulty to control 

squanders provoking irrational dumping; poor 

administration prompting biological defilement, the 

spread of diseases, land debasement, and appalling 

living. The RMC is spread over a zone of 652.02 km2 

and data is accessible in the website. 

The examination presumes that the establishment of 

decentralized solid waste handling units in the city 

improve the formal recycling industry. The rag picker 

has a significant influence during the management 

process since they recover significant recyclable 

waste. The waste management system in Ranchi lacks 

superior sorting devices therefore the individuals 

ought to be instructed to understand the significance 

of source isolation at the rest point as biodegradables, 

non-biodegradable, and recyclable material. 

Simultaneously a landfill is designed to check the 

waste management procedure. The ultimate aim 

should be to incorporate the zero-waste system 

therefore suggested recommendation provided that 

could be incorporated to reduce waste.  

 
 

III.DATA COLLECTION 

 

Images and information in form of data is collected 

from proper interaction with the municipality people. 

The current waste transportation details from the 

various locations obtained from the website. The data 

is appropriately incorporated in this paper through the 

documentation. The significant factors of waste 

generation are the economic activities, population 

growth, drain off local water bodies, improper land use 

and deforestation.  

 

Sources of solid wastes 

• Solid domestic garbage. 

• Solid waste material from various industries. 

• Solid agricultural waste. 

• Plastics, glass, metals, e-waste, etc. 

• Medical waste. 

• Construction waste, sewage sludge 

 
The process of waste handling and disposal varies in 

different countries. In India, the processes differ 

according to the source of solid waste. They can be 

classified as: 

• Municipal solid waste 

• Hazardous Solid Waste. 

Municipal solid waste can further be divided into 

biodegradable, recyclable and hazardous domestic 

wastes. The biodegradable waste includes rotten food, 

vegetable peel and mostly wet kitchen waste. The 

recyclable waste includes plastic and the hazardous 

wastes include, bulb, batteries, etc. 

The industry generated like chemical factories, 

medical waste from hospitals are considered as 

Hazardous Solid Waste and needs special settings to 

dispose them. 

In any region, solid waste management is very 

important for the safe disposal of wastes and to reduce 

environmental pollution and avoid any health hazards 

that it may cause. Landfills are the most common 

methods of disposing solid wastes. Modern-day 

landfills are designed by taking care of various 

environmental factors and types of wastes, so as to 

minimise pollution and health risks. 
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A. Methods of Solid Waste Disposal and 

Management: 

• Solid Waste Open Burning. 

• Sea dumping process. 

• Solid wastes sanitary landfills.  

• Incineration method. 

• Composting process. 

• Disposal by Ploughing into the fields. 

• Disposal by hog feeding. 

• Salvaging procedure. 

 

B. Waste collection  

The waste collected from the locality with the help of 

the dustbin and trails are provided at each location. 

World Bank report shows that low-income countries 

achieve waste collection about 48% from urban areas 

and 26% in rural areas. RMC report suggests that 912 

grams per capita waste are generated from the city. 

Sanitary land fill is a significant waste processing way 

for dumping place.  

 

C. Amount of solid waste generated  

In India, 62 million tons yearly averages out to 450 

grams of waste per person per day in city reasons. In 

any case, there is a great deal of changeability in the 

per capita waste age in India. Day by day unit of MSW 

age ranges from 170 grams per person in rural 

communities to 620 grams per person in substantial 

urban areas.  

Given that the population in this township is 10000 the 

average waste generation rate is 0.17–0.5 

kg/person/day. India is a lower-middle-income 

country; the waste generation rate is estimated at the 

range of 0.4–0.5 kg/person/day. 

Therefore, the amount of waste generation rate in this 

township is  

= (0.35 × 10000) 

=3500 kg/ day 

Amount generated per year is 

= (3500 kg/ day) *365  

=1277500 kg 

 

D. Township population  

Total population of township = 10000 (2021) 

Calculate population for 3 decades  

By incremental increase method  

In 2001=7000      2011=8000 

 

 

Pn= Po +nx’+n(n+1)/2*y’ 

 x’=3000/2= 1500 

y’=1000/1=1000 

P2051=10000+3*1500+3*(3+1)/2*10000 

P2051=20500       Thus the population of this township 

is (Pn) will be 20500 in year 2051 

 

E. Squander age  

The squander age rate is 0.35 kg/individual/day 

.Utilizing current populace of 20500 individuals. A 

measure of waste produced in a year will be 

(0.35kg/day × 20500) × 365 days = 2618875 kg  

= 2618.875 tons  

The volume of land fill space required = [(waste 

created)/ (thickness of waste)]  

For squander densities (wet weight premise) of a lower 

centre salary nation's scope of between  

   375– 650 kg/m. Subsequently, thinking about 

400kg/m  

The volume of land fill space required:  

                                  = (2618.875/400) × 1000  

                                   = 6.54 × 103 

 

F .Required land zone  

Arranging confinement restricts the stature of the 

landfill to 10 m. On the off chance the tallness is 10 m, 

subsequently,  

The required land zone = volume of landfill space 

required/stature of the landfill  

  = 6.54  × 10^3 m3/10 m            

 = 6.547 × 102 m2 

 = 0.0655 ha  

(1ha = 10000 m2)  

This worth should be expanded by about half to take 

into account everyday spread, street territories, and 

fencing.  

Required territory for a long time = 0.0655 × 25 × 1.5 

= 2.45625 ha  

 

G. Measuring the landfill area  

Year  Population  Increase in 

population 

Incremental 

increase   

2001    

2011 7000 1000  

2021 8000 2000 1000 

2051 10000 3000 1000 
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2.45625 ha = 24562.5 m2. Take the length to be 300 

m. Subsequently, the landfill measurements are 300 m 

× 3.07 m × 10 m. Thus  

24562.5/ (300 × 10) = 8.1875 m width of landfill area.  

 

IV.WATER TRANSPORTATION 

 

Transportation of waste is done by vehicle majorly by 

tractor from the main highway Solid waste collection 

and transport involves storage at the generation and 

pick-up points, pick up by the crew, trucks driving 

around the neighborhood, and truck transport to a 

transfer station or disposal point. The collection is 

difficult, complex and costly. Collection of solid waste 

typically central location or disposal site, then replace 

the empty container at a new location. The frequency 

of solid waste collection in most communities is once 

or twice per week. The daily truck routes are fixed and 

balanced to provide a fair days work. Several methods 

are used to optimize the route. Reference has 

developed heuristic routing rules. If the disposal site is 

too far from the city, the time spent by the crew of the 

pickup truck in unproductive travel becomes 

excessive. As a result, it may be uneconomical to use 

collection trucks for travel to the disposal site. 

Transfer stations are therefore established at 

convenient locations, and one-person trailer or large 

trucks, 27 to 46 m3 (35 to 60 yd3) or larger, are used 

to transfer wastes to the disposal site. Reference [8] 

reported that long-haul trailer units are more 

economical if average round-trip haul distance is more 

than 50 km (30 miles). Among the important 

considerations in planning and designing a transfer 

station are location, type of station, access, and 

environmental effects. At the transfer station, partial 

or complete solid waste processing such as sorting, 

shredding, compacting, baling, or composting may be 

provided. The objective is to reduce the volume, alter 

the physical form, and recover usable materials. It is 

important that the transfer station be located as near as 

possible to the generation centre. Good access roads as 

well as secondary or supplemental means of 

transportation are necessary. Also, the site must be 

environmentally acceptable. If more than one transfer 

station and disposal sites are used, then optimum 

allocation of wastes from each transfer station to each 

disposal site will be necessary. This is a classical 

problem in the field of operations research. Several 

mathematical models can be used to achieve 

economical solid waste allocation to the transfer 

stations and distribution to the disposal sites. 

References [3], [9], [10] provided examples to 

optimize solid waste allocation and distribution. 

 

A. Waste Sorting.  

After collection the waste undergo segregation 

technique. The various waste segregation technique 

involved are as follows.  

 

B. By picking: -  

In the waste management process, the necessary 

segregation by visual inspection and picking process. 

The waste is picked up according to its shape and size  

 

C. Screening: -  

The Second stage is screening which involve 

transferring the waste by passing it through different 

holes in increasing order per stage. The action of 

separation carried through vibration of gauge. The 

more classified technique further required in different 

stages of separation since many different categories of 

waste may be of similar size.  

 

D. Magnetic Separation: -  

Third stage sorting done by passing the waste through 

the magnetic poles to remove the metallic waste 

components such that it can undergo recycling and 

deep burial.  

 

E. Optical Separation or sorting: 

These are software-driven sorting techniques for 

separating the waste using image processing technique 

with the help of laser and camera. The laser and 

camera separate the unwanted material by comparing 

it with preinstalled component shape and size from the 

database. The ultraviolet laser light and infrared light 

used for inspection match the different spectrums of 

the waste component. The matched spectrum gives 

feedback for bypassing the air jets to sort the waste.  

F. Mechanical Separation: -  

Mechanical separation is a combination of both 

screening and magnetic separation of removing the 

material by action of specific gravity. The transfer of 

waste from one station to another takes place by 

conveyor belt.  

 

G. Floatation: 
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The waste is separated by floatation action by passing 

it into floatation tank after segregating it into a 

different bin. The waste that oats in water separated 

after allowing it to soak in properly while rest are 

separated differently by the action of density.  

 

H. Eddy current method: -  

When waste of similar size is collected, these waste 

can be separated by eddy current method, which 

separates the ferrous material from the lot bypassing 

the eddy current, which forms its magnetic eld leading 

separation from the conveyor belt. The current ow in 

the circular loop such that waste is eliminated into a 

different bin [7]. This type of shorting can be done in 

a stepwise process; thus, the particular advance system 

should be produced with smart manufacturing such 

that these shorting processes can be carried out in one 

system or a closed machine. Israel has the most 

advanced waste shorting technique and follows zero 

waste concept. The recycled waste segregated undergo 

recycling in the plant for the recovery process. The 

different waste according to its properties undergo 

various treatment process as categorized in the chart.  

 

I. Biodegradable waste treatment  

The biodegradation is a process to breakdown 

complex compound to simpler compound these can be 

done by different process these are:-   

 

J. Composting: -  

The biological treatment which involves the 

degradation of organic compound into simplex form 

by the action of bacteria leading to the formation of 

humus, which add fertility to the plant's crops. These 

techniques in home can reduce waste therefore 

initiative and workshop for the compositing could 

create greener path towards sustainable development. 

The compositing is of three types: 

 

K. Aerobic Composting: -  

The composting in the open area of a pit where 

degradation takes place in the presence of air to 

undergo the composting process.  

Anaerobic composting: -  

Composting in the absence of air by covering the 

waste to let anaerobic bacteria to undergo the 

degradation process. 

 

V.LANDFILL 

The landfill is the term utilized to dump the waste in 

the broad area or ground to treat the waste and to 

remove from the environment, it also portrays the 

physical changes during the disposal of solid wastes 

and residue on the surface. Sanitary landfill requires a 

large facility for the disposal of MSW and operated to 

limit public health. The waste is to be covered daily by 

soil as an intent material in a scientific manner. The 

precautions to prevent leachate leakage into the soil 

and groundwater therefore it should be away from the 

water bodies. To meet large disposal, large landfills 

are required to meet the disposal need with growing 

population leading to an increase in the garbage 

content. Thus adequate 3R techniques should be 

adopted from the municipality to every community 

with proper initiative. Landfills require significant 

land demand for waste treatment. Only hazardous 

waste can undergo landfill rest waste can be split up 

under biodegradable waste and biomedical waste 

treatment segment.  

 

VI.INCREATION 

 

Incineration is the thermal combustion process similar 

to some extent to gasification, anaerobic digestion, and 

pyrolysis. In incineration, the waste most commonly 

organic or biomedical waste will undergo combustion 

to release u gas and heat, which can be used for waste 

to energy conversion run a turbine to generate 

electricity directly with the gases or secondary gas. 

The leftover material, i.e., ash can be used to take the 

form of solid lumps or carried out through u gas. This 

ash can also be treated in landfills. A proper air 

pollution control equipment is required to mitigate the 

growing air pollution in Ranchi. The air quality index 

(AQI) comes in unhealthy zone as of 19 November 

2019 where the particulate matter (PM) is 172 AQI 

with 2.5 (microns). Incineration plants can also be 

used for biomedical waste treatment of used cotton 

and infectious bandages etc. in the plant treatment for 

hazardous waste [8].  
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Manag. 2009;29:986–95.  

[3] Memon MA. Integrated solid waste management 

based on the 3R approach. J Mater Cycle Waste 

Manag. 2010;12:30–40.  

[4] Christensen D, Drysdale D, Hansen K, Vanhille J, 

Wolf A. Partnerships for development: Municipal 

solid waste management in Kasese, Uganda. 

Waste Manag Res. 2014;32:1063–72.  

[5] Kumar A, Pandey AC, Hoda N, Jeyaseelan AT. 

Evaluation of urban sprawl pattern in the tribal- 

dominated cities of Jharkhand state, India. Int J 

Remot Sens. 2011;32:7651–75.  

[6] Judd FK, Jackson HJ, Komiti A, Murray G, 

Hodgins G, Fraser C. High prevalence disorders 

in urban and rural communities. Australian New 

Zealand J Psych. 2002;36:104–13.  

[7] Marshall RE, Farahbakhsh K. Systems 

approaches to integrated solid waste management 

in developing countries. Waste Manag. 

2013;33:988–1003.  

[8] Yusuf AA, Peter O, Hassan AS, Tunji LA, 

Oyagbola IA, Mustafa MM, Yusuf, et al. 

Municipality solid waste management system for 

Mukono District. Uganda Procedia 

Manufacturing. 2019;35:613–22.  

[9] He P, Chen L, Shao L, Zhang H, Lü F. Municipal 
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