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Abstract

Solid waste management is immerging question. It is most considerable issue for evolving country. It is evenly implements on
narrow, medium and big city. There are absolute challenges while handling swm. While, few sciences are once grown for swm.
But, item is that we are not start from the tinier level. Then, answer will happen and questions answered and again, nation can
select the electronics. Immerging forms are previously skilled. Likewise, GIS, GPS, Segregation at beginning, Sensor located
electronics, Vermicomposting thus. Swm will be start at tinier level therefore; medium level city and finally, it will be resolved
substantial city issues of stable waste. Route growth is major part of swm. Even, it will cover maximum region in minimum fuel
use. It is the most considerable benefit of swm.

Keywords- SWM (Solid Waste Management), GIS (Geographic Information System), GPS (Global Positioning System),
Route Optimization, Developing countries

I. INTRODUCTION

Solid Waste is thought-out as unessential and unimportant solid materials create from different fields that belong to human being
activities and in accordance with its details (organic materials, paper, glass, metal, plastic etc.)

Solid Waste maybe outlined as, "A material that has insignificant worth for manufacturer and there is no direct
consumption of the cause waste” Solid waste deliberate as rejected material cause it has served its purpose and the process of
accumulating, acting & disposing of Solid Waste is known as Solid Waste Management (SWM). Municipal Solid Waste
Management resumes expected a big issue existing in limited & medium scale towns & their encircling villages in
underdeveloped countries like India. It has happened visualized that their SWM network is underdeveloped behind
accompanying compared to Metro city giving the providing upgraded infrastructure services and facilities.

Poor Solid Waste Management Increases in breeding of bugs. Increases water, air and ground dirtiness. Increases
human well-being issues. Leads to upper layer of atmosphere deficiency. Leads to doubtful changes in the critical conditions.
Degrades the quality of soil.

Management of Solid Waste reduces damaging impacts on Human health and atmosphere and helps to strengthen
financial incident through sharing of society or people. The quality and capacity of Municipal Solid Waste (MSW) relies upon
particular society, social & financial rank, populace, educational pattern, marketing actions and city constructions. The
Municipal dimensional waste contains monetary and dwellings wastes produce in concerning cities extents in either solid or semi
complete form forbidding industrialized hazardous wastes. Gujarat and resolving the alike utilizing Geographic Information
System (GIS), Global Positioning System (GPS) and Project Management implement in Smart and Sustainable Solid Waste
Management approach for collection, conveyance and disposition. GIS being beneficial for reasoning of data composed and
production of map and GPS being beneficial in tracking of instruments and route optimizations.

I1. SCENARIO OF SOLID WASTE MANAGEMENT IN INDIA

According to census data 2011 India had 1.2 billion public, between ruling class 68.84 % folk use rural districts place 31.16 %
folk use city extents of India. On the base of populace, the city subdivision, Gujarat has top-secret towns in 4 classes, community
in addition 1 Lac: Class-A, culture ranging from 50,000-1,00,000 deliberate as Class-B, public ‘tween 25,000-50,000 deliberate
as Class-C and people grazing from 15,000 to 25,000 thought-out as Class-D. Municipal Solid Waste (administration and
management) Rules 2000 under the supplying of the Environmental Protection Act 1986 create situation and discarding of MSW
required for all municipalities (Urban local bulks). Total quantity of hard waste produce in city regions of the country is about
1.15 lakh tones per era. Out of this 19643 tons of waste is produce in train line downtowns per era. The complete waste create in
Indian places has raised from 6 heap tons in 1947 to 48 heap tons in 1997 and is expected to increase to 300 heap tons every
twelve months by 2047 (CPCB, 2000a). More than 25% of the concerning cities stable waste is not composed by any means,
70% of the Indian centers lack enough ability to transport it and skilled are no clean landfills to throw away the waste. Total
number of wholes committed in hazardous waste era in India are 12584 that are situated indifferent states and few main maybe
noticed as in Maharashtra 3953, Gujarat 2984, Tamil Nadu 1100 and Uttar Pradesh 1020. In India, the amount of waste create
per person is supposed to increase at a rate of 1% - 1.33% occurring (Shekdar, 1999).
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I11.OBJECTIVE

To study different technologies adopted by different region for Smart and Sustainable SWM

1V.CRITICAL LITERATURE REVIEW

Aarathi Priyadarshini. M and Francina. J submitted that use of GIS for the choice of appropriate sites for the disposition of MSW
in Tiruchirappalli precinct. The study shows GIS is an authentical form for the conclusion support. The method deliberate any of
siting tests grazing from approachability, land use to unaffected determinants that are very main in labeling sites that maintain
minimum or no risk the atmosphere and select the appropriate section for the administration of complete waste in the study
extent that was recognized expected the ideal and most approachable scene. The study likewise showed the adeptness of GIS in
the growth in group route .1t further states an adept plotting and cultivating of a decent depository, accumulation and conclusion
arrangement plans for the Tiruchirappalli Corporation.

Arti Pamnani, Meka Srinivasarao Indicates current sketch of India concerning cities solid waste abundance, feature and
allure administration. And also, Composition of waste changes accompanying various determinants like living standard, of or in
the atmosphere condition, socio-economic determinant etc. As per the World Bank estimates city India produces nearly 100,000
rhythmical tons of MSW daily or nearly 35 heap rhythmical tons of MSW occurring by the year 2000.Indian municipalities are
produce eight periods more MSW by 2006 than they destroyed 1947. Expected production of municipal dimensional waste just
before 2025 in India is 700 gram per person per day. Each LAB must support the foundation and aids concerning accumulation,
storage, separation, transport, situation, and disposition of MSW. According to SWM rule 2000. Municipal stable waste
generated depends on populace, atmosphere, urbanization, socioeconomic tests etc. Overall MSWM practices suitable in India
now are inadequate. The current managing (MSWM rules, 2000) are very rigid. Many inadequacies are recognizing in the
implementation of procedure. On compliances in MSWM are widely on account of lack of preparation, financial restraints, lack
of decent preparation and guidance. Optimization studies bear be carried out for survey the practicability of joined waste
management through grouping of small village and their encircling villages for better MSWM.

Rashmi Shah, U.S. Sharma and Abhay Tiwari are elucidated natural continuous waste management as a
vermicomposting order. Vermicomposting is a familiar science. As a process for management basic residuals, it shows a better
approach for continuous waste administration. In this sense, vermicomposting is agreeable accompanying sound environmental
standard that worth preservation of possessions and tenable practices. The main aim of our study is to create occupation for girls
of country areas utilizing vermicomposting for complete waste administration. Furthermore, authors projected to conduct public
awareness programmes in nearby villages for maintain their environment clean and green. To assert the correct administration of
MSW, a survey was carried out utilizing a prepare inquiry that complicated randomly picked households. The inquiry was
created to evaluate the beginning, quantity, arrangement of the waste create apiece per epoch. Information acquired from each
inquiry was completed by interviewing accountable agent for reliable waste management in these villages and implement a
science for hard waste administration in country areas.

Priyanka Mokale reviewed in this place paper smart waste administration under smart city responsibility.
Implementation of waste administration from local to the cosmopolitan city apiece local government, NGO’s of that city in
addition to nations of that city. Metropolitan ports like Delhi, Mumbai, Chennai, Pune, Indore, Mysore, Bangalore, etc. Author
argued portion of issues for the exercise of waste administration. Therefore metropolises municipalities for waste administration
is the ignored matter in addition to issue. This paper is established the secondary in addition to basic dossier. Secondary dossier
accepted from the regular, continuous publication containing information, item, etc. And basic dossier established the scrutiny
and survey that exhausted 2016 and current in Mumbai. At the end in the analysis try to show the difference betwixt local waste
administration and Metropolitan metropolises challenges and in what way or manner to survive it and therefore present the
approval for stable waste administration bettering. To conclude, the city local physique Waste administration then it is reality
that to accomplish the waste in a local for the concerning cities clan as equate to large ports, Metropolitan centers Municipal
Corporation like Mumbai, Delhi it is troublesome. After achievement a survey of the local of Maharashtra State like Shirdi is
raise that these township’s municipality directing dimensional waste in yes category. After observing the local’s waste
administration comprehend that by means of what local directing the dependable waste in a excellent habit because of less
society then easy task knowledge in middle from two points crowd, less burden, less waste production and it is smooth to convert
waste into strength, alternatively dump the waste aware dump sites. After visiting those each city’s municipalities before it is
found that all city directing their waste by various systems like in Chalisgaon municipality it is establish that the Municipal
Council of Chalisgaon directing wet waste by achievement Vermicomposting.

Kumar, Sunil and others related the challenges, hurdles and excuse guide improving waste administration in India.
Major issues guide public partnership in waste administration and skilled is mainly a lack of accountability towards waste in the
society. There is a need to nurture society awareness and change the stance of crowd towards waste, as this is fundamental to
expanding decent and tenable waste administration arrangements. Sustainable and economically reasonable waste administration
must ensure maximum means distillation from waste, linked accompanying cautious disposition of leftover waste through the
happening of devised landfill and waste-to-strength abilities. India faces challenges had connection with waste tactics, waste
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science election and the chance of suitably prepared society in the waste management subdivision. Until these fundamental
necessities are join, India will stretch to contract an illness weak waste administration and the befriended impacts on community
health and the environment.

Srivastava, Rishabh labeled in this place paper, Effective waste management methods are necessary that includes a
coordinated system of ruling the result and disposition of wastes. Most of the waste administration techniques like landfills,
burning, and clean landfills supply a variety of material benefits but have negative impacts excessively like issuance of many of
greenhouse smoke. Hence, the important aims include the reduction of devouring in automate places, increasing the group and
reasoning of dependable waste dossier and effectively directing the growing amount of concerning cities reliable waste.
Although, the main objective of the waste management projects search out correct the waste aids efficiently and to reduce the
strength hazards led to by incompetent waste collection and transfer plans. This present study is established the contrasting of
municipal reliable waste administration methods in India and few of the European countries (Germany and Netherlands). The
spontaneity of regulations and difficulty of local authorities in addition to knowledge among folk play a major part in waste
administration in grown nations. This study also describes the necessity of progressive techniques and decent standards in
underdeveloped countries that is India and learning of preventing systems for belittlement of waste in addition to its exercise a
suggestion of correction disposal.

Adamu Isa Harir, Rozilah Kasim and Bala Ishiyaku concentrated on Composting in underdeveloped countries seeing
the numerous benefits in the way that result of natural fertilizer, reduction of waste abundance for conclusive disposition,
discounted air pollution and ground water leachate and more conceives contracting and earnings and others. While, Composting
is ultimate acceptable for underdeveloped countries on account of the low requiring; reduced science; depressed contamination
effect and it has more benefits to the environment and the frugality when distinguished to the conclusion of natural waste into
open dumps as it stands widely trained in underdeveloped countries currently solid appliance for grinding garbage in landfills
and open dump sites was thought-out more careful and it is ultimate widely used patterns in underdeveloped countries. Hence the
potentials in the different alternative plans in the way that the resource improvement and reusing and their unification into waste
administration have been barely determined. However, the always increasing challenges posed apiece speedily growing
quantities and arrangements of solid wastes in underdeveloped countries experienced to the probing for alternative appliance for
grinding garbage methods. In this regard the paper bestowed an amount of the source potentials of concerning cities dependable
waste materials emergent from metropolises in underdeveloped countries as a blueprint for sustainable dependable waste
administration. Using written dossier on solid waste arrangement the paper has labeled that skilled is extreme potentials of
composting in the continuous waste stream from ports in underdeveloped countries.

A. Problems and Issues Pertaining to Solid Waste Management System
—  Lack of Public awareness

— No waste separation

— Internal Issues & Corruption

— Unscientific Disposal of Municipal Solid Waste

— Implementation rules at ground level

— Failure of waste to energy projects

— Unscientific Disposal of MSW

— Hazardous to Human health & Environment

— Lack of Coordination between stakeholders of MSWM

B. Technologies Available for SWM

Indian cities use Different methods and mechanism for waste management.

1) Composting (Aerobic produce and Vermi composting).

2) Waste to energy (Incineration, Gasification, RDF plants, Recycle materials plants).
3) Other Technologies

1) Smart Waste Management System At GIFT City.
A smart stable waste management utilizing Swiss technology at GIFT City where refuse will likely of accompanying minimum
human impedance. And, the waste will be reused to create basic manure and create capacity bound for used in GIFT City,
Guijarat.
(https:/timesofindia.indiatimes.com/city/ahmedabad/smart-waste-management-system-at-giftcity/articleshow/46060472.cms)

2) RDF plants in Indian cities.
The refuse derived fuel (RDF) system search out produce and revised complete fuel or pellets from MSW. In India, many RDF
plants are active at Hyderabad, Guntur and Vijayawada in Andhra Pradesh State and many more. In Hyderabad, The RDF result
is about 210 t/day as mistake and pellets, and it is make use of be secondhand for bearing capacity (about 6.6 MW).
(https://optoce.no/wp-content/uploads/2019/03/RDF-India_ICR_Dec-2017.pdf)
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3) 10T enabled Smart City to help for SWM in India.
IoT technologies use for track and monitor the things. It will be used GIS & GPS Software’s. Deployment of smart bins, tracking
of garbage pickup trucks as well as the sanitation workers, route optimization for trucks, cross-checking of garbage weight etc. It
can efficiently address the challenges of application and transparence. Also, loT-authorized sensors can still monitor the amount
of alternate fuel produce from the treated waste. loT-authorized answers can help in segregating waste event of waste creation,
with producing important advantage to the rest of the lifecycle stages. (https://www.dgindia.com/iot-enabled-smart-city-helps-
tackle-problem-solid-waste-management-india/)

C. Technologies So far in Indian cities

—  Smart Waste Bins

—  Waste level Sensors

— Al Recycling Robots

— Garbage Truck Weighting Machines

—  Pneumatic Waste Pipes

—  Solar Power Trash Compactors

— E- Waste Kiosk

— Recycling Apps
(https://www.bigrentz.com/blog/smart-waste-management)

V. CONCLUSIONS

The differing technologies have been selected by various nations for effective waste management. Developing countries with its
own government should take few steps on account of rapidly growing society in addition to waste. So, their solid waste
management plan can be enhance more efficient, effective and smarter. The Management of municipal solid waste is substantial
challenge in developing countries, while in most developed nations they have considered SWM as an excuse to improve
business-related and friendly development through very well maintained SWM system. In India majority of studies have been
carried out on big and medium scale township and urbane municipality. It is eminent that less consideration has been small
towns. Where, Route optimization is main part of swm. Even, it will cover maximum extent in minimum fuel consumption. It
covers big issues related waste administration and also, it supports cost minimization.
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