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ABSTRACT

The use of electrical and electronic equipmentsdsesidered as one of the parameters of socio-@tigno
development of any country. These electronic itgereduce electronic waste popularly known as E-wagtech is
discarded in huge quantities from business estabhkats as well as from domestic householdgese wastes not only
affect the environment adversely but also contgbtat human health hazards as w&he E-waste recycling industry
shows inadequate development in respect to hugeragon of the waste which is capable of posingpial threat to
environment and mafhe study is an attempt to show the problems rlettehe generation of electronic waste, methods
of disposal and recycling of these wastes in thg of Kolkata highlighting on its hazardous impamtth on the

environment as well as on human beings.
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INTRODUCTION

Electronic Waste or E-waste refers to discarded electrical and electronic mapaints (EEE). These include
computers, electronic equipments, devices, molips, television sets, compact discs, refrigesatnd other items that
have been discarded by their original users. Thesstes include those electronic devices and godudshvare destined
for reuse, resale, recycling and disposal. Theatdasincludes the working and repairable electriteims. The E-waste
management guidelines provided by Government ofldéfines E-waste as : “E-waste comprises of gagémerated
from used electronic devices and household apmmmdtich are not fit for their original intendedewend are destined for
recovery, recycling or disposal. Such wastes enessvide range of electrical, electronic deviceshsas computers,
cellular phones, personal stereos including largeséhold appliances such as refrigerators, airitondrs etc”. The
reasons behind huge generation of e-waste worldwade be attributed to the fact that technology basn rapidly
changing every day, what has been new yesterdafpsslete today. The falling prices and planned lgissence have
resulted in a fast growing surplus of e-waste acths globe. In USA alone 30 million computers disearded every year
while in Europe 100 million phones are disposeduafiy. The growth rate of e-waste has been tremasigidnigh in India

as well, since the country has emerged as a giaheifield of information technology in past feways.
OBJECTIVES OF THE STUDY
The study has been initiated to fulfill the follmg objectives:

e To study the type and composition of E-waste gaadraithin the city of Kolkata
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e To show the various disposal practices of thesaesas

» To focus on the recycling techniques of the hazasdmmponents of the wastes

* To highlight on the hazardous impact of these vgagteman and environment
Area under Study

he State of West Bengal has 20 districts amongtwhie city of Kolkata holds a place of significarmoth in the
field of administration and commercial activiti@he city is under the administrative jurisdictiohKolkata Municipal
Corporation. The Kolkata Municipal Corporation hagotal area of 187.33 sq. km with a geographicééresion of
22°27'N to 22°39'N latitude and 88°14'E to 88°2&hgitude. The territorial jurisdiction of Kolkatdunicipal
Corporation (KMC) has been divided into 15 Borouglosisisting of 141 municipal wards. Spatially thty €can be
divided into North, East, Central and South Kolkadthe district of Haora lies to the North-West, Ho24 Parganas on
the Northern and North-Eastern side and South 2¢aPas on the South-Eastern and South-Western Fide River
Hugli flows through Western part of the city.

MATERIALS AND METHODS

The study has been accomplished through both pyirmad secondary data. The secondary data has been
collected from various Government and Nongovernnsentrces. Numerous reports of Central Pollutiont@brBoard
(CPCB) and West Bengal Pollution Control Board (WHF have been consulted for the purpose. Apart fthese a
number of articles from various journals relatedhe topic have been considered. The primary dasableen generated
through questionnaire survey conducted in 15 Bdnmsugf the city consisting of 141 municipal wardfieTsurvey has
been carried out in domestic households and a nuoflmisiness establishments within the city towrabout their role
in the generation of e-waste, their method of digp@nd various environmental problems faced bglloesidents due to
indiscriminate disposal. Lastly, the secondary tredprimary data has been computed and represémtadyh cartograms

followed by analysis and interpretation.
A Discussion on Generation, Disposal and Collectioof E-waste in Kolkata

The electronic wastes are generated from domestisdholds as well as business establishments dndtiies
within the city of Kolkata. Being an urban area thiy generates these wastes in high amount evayy The types of
e-waste generated mainly includes the televisids, saonitors, desktops, laptops, compact discsitgms, household

appliances like refrigerators, mixer grinders, sgiotl makers etc from domestic households (Figure 1)
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Generation of E-waste in Domestic Households
within the city of Kolkata
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The composition of these wastesuides plastics and metals like iron, copper, gliclead etc. These metals

when disposed indiscriminately along roadside awater bodies contribute to soil and water poliutfdable 1).

Table 1: Composition of E-Waste

Composition Percentage Value
Plastic 30
Refractory Oxides 30
Copper 20
Iron 08
Tin 04
Nickel 02
Lead 02
Aluminium 02
Others 02

Source:Basel Action Network, Sodhi, M.S and Reimer,B (200

The e-wastes generated from industries and busiast@blishments include monitors, printers, hatded,
floppy drives, telephones, scanners, fax machitesNearly 25 per cent of the e-wastes are colklkfitem Information
technology based companies and business establishméhin the city. These are scattered in all itingnicipal wards
with varying numbers. The e-wastes generated flteee companies are comparatively huge in amoueir percentage
contribution to the total waste generation is hgthevhen compared with other categories. The eleitrgood
manufacturing companies like bulbs, lights and wiranufacturing companies contribute about 15 pat oéthe total

waste collection as found during field investigat{&igure 2).
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Sources of E-waste Collection in Kolkata
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Source: Primary data, 2013-14
Figure 2

The e-waste tenders contribute to 15 per cétie total waste collected from various sourcese Emall
establishments of the e-waste tenders are scattdreder the city with maximum concentration séerthe Chandni
chowk area under ward no. 46. The domestic householtteinity contribute to 5 per cent of the total teasollected. In
the modern age of technology the presence of vaiiideresting electronic devices and gadgets ateramon picture seen
in almost all households in the city. The Governtnand Nongovernment organizations and educatiamstitutions
incorporating schools, colleges and universitiestriioute to 10 per cent of the wastes collectechesithin the city of

Kolkata.

The generation of e-waste is huge in the city wipiteper disposal methods are not followed by doimest
households as well as by the offices and institgtiorThe dominant method of disposal of these wasyedomestic
households is by selling these items to e-wastetesn Nearly 40 per cent of the households disttesk items by selling
them at low prices. 15 per cent of the househoidstlly throw these items in nearby municipal vaitsl other collection
bins on road. Nearly 30 per cent of the respondeete of the opinion that they exchange their itehmsugh various
lucrative offers and discounts and buy a new oter aluiccessful exchange. Many of these devicekepkin the house

and not sold like hard drives for the fear of lgspersonal information (Figure 3).

Disposal of E-waste from Domestic Households
within the city of Kolkata
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The industries and offices mainly store their dided electronic devices and equipments in godowdsstore-
rooms which is the second dominant method seendigposing these items. Nearly, 25 per cent of thsiress
establishments follow the method of preservatiothege items for the fear of losing confidentialadaAbout 30 per cent
of these offices and commercial institutions exg®athe obsolete items for a fresh one at attraaiffers. A small
proportion of the companies follow the norm of dimiting or selling the old electronic items at aherate among their
employees. The items like old desktops, scanneatpanters are sold or distributed among companskers at extremely

low price (Figure 4).

Disposal of E-waste from Business Establishments
within the city of Kolkata
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Source: Primary data, 2013-14
Figure 4

Hazardous Impact and Necessity of Recycling of E-vgte in Kolkata

The E-waste and its components are considered as lmamdastes because of the presence of elements like

Lead, Mercury, Arsenic, Cadmium, Selenium, Hexavaléhromium and Flame-retardents beyond threshwiitsl The

Halogenated substances, Polychlorinated Biphe®&stics and Circuit boards that contain bromindl@ehe retardents
(BFRs) which can give rise to dioxins and furansryincineration are also found within these wastether substances
like Copper, Arsenic, Asbestos, Nickel etc canaactatalyst to increase the formation of dioxingrdpincineration. This

has created a level of concern for the scientesganding the hazardous impact of E-waste. The dtagyrevealed that in
majority of the Boroughs in the city the people aoct at all aware regarding the hazardous impathefe-waste which
can cause environmental pollution besides posirigusethreat on human health (Fig.5). During treaitrand land filling

the pollutants from these wastes find their wathto soil, water and air. These pollutants mighiosesty affect the health
of the recyclers who treat the waste — by entettiegr body through respiratory tracts, skin or thecous membrane of

the mouth and the digestive tract.

The e-waste trade chain start wligh generation of the waste in households and msiestablishments. The
wastes are disposed, sold, exchanged or collegtedvimste tenders. These items and devices aradiled and finally

processed and recycled. The scrap collection stats domestic households ranging from single rarckamilies in
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single dwellings to joint families in big apartmerand bunglows. A huge amount of scrap is als@ctt from industries

ranging from large-scale to small-scale units.

Borough-wise Level of Awareness
regarding Hazardous Impact of E-waste
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Figure 5

There are a number of e-wastycling industries located in various municipards within the city. A
number of shops and outlets of e-waste tendersoasted inChandni chowk area. Here the electronic items are sold,
repaired and exchanged by the customers. A widsgoay of electronic items ranging from televisiaiss cd, vcr, dvd
players, computer parts, mobile phones etc areiregpas well as sold and exchanged. Similar shdps-waste
dismantlers and tenders are noticeable in locatikesGrey Street, Princep Street, Hazra areastiRark and Bondel

gate area.
Findings from the Study

The electronics industry is the largest and fagieswing manufacturing industry in the world. Timelustry has
recorded a rapid growth in recent years both irettgped as well as developing countries. Indian etagnd economy
being one of the fastest growing economies in tloeldy the country has emerged as one of the giantie field of
science and technology. The Indian electronic gdwo® laid a tough competition for other countifeghe international
market. Various countries have chosen India fosautcing their products since skilled as well asc&gized human
resource is readily available here at considerphignent package. This boosting industry in Indieonemy has certain
environmental impact as well. The preliminary studyried out by National WEEE task force in 200§gasted that total
e-waste generation in India is approximately 146,6fhnes per year. A survey conducted by CentriutRmn Board
during 2005 had estimated that 1.34 lakh mt of stevavas generated in the country. The generatidhesie wastes has

been huge in major Indian cities like Hyderabaddgdore, New Delhi, Mumbai, Chennai, Kolkata etc.

The study conducted within the @fyKolkata has revealed like other mega citiesrafid this city too suffers
from the problem of e-waste. The generation ofdéh&astes from business establishments both froge larultinational

companies to small business houses has been agjée ihe proper disposal methods are not followemajority of the
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areas leading to their indiscriminate disposal glmadside, in local water bodies etc. Sometimesdiwastes are dumped
in municipal vats without segregation of the harndfamponents. The e-wastes may contain certairc tmetals and
chemicals which has the potentiality of causingiemmental pollution. The type of pollution thesastes are likely to
cause includes soil, water and solid waste poliutithe huge disposal of these wastes along roatisisieontributed to
visual pollution as well. The various types of pdibn contributed by e-waste are likely to affecintan health. The
potential occupational hazards from e-waste inclodiity caused by tin, lead, beryllium, cadmiurhieh can cause skin
disease and lung diseases as well. Respiratotation may also occur due to unknown carcinogempact of carbon
black, dioxins etc.

The e-waste recycling industrage presently included under informal sector arel tare either following
small scale recycling processes or are operatimgmiiegal conditions. The e-waste tenders opegaitn this city gets
engaged in dismantling and sale of dismantled pdi® unorganized recycling industries are opegatin Chandni
market, Raja Bazar, Topsia-Tiljala belt, Phoolbadarey Street and Baguiati area. The e-waste termglay a vital role in

collection of the wastes both from domestic houkhas well as from the business establishments.
CONCLUSIONS

In the world of technology the electrical and &lexic equipments play a vital role. Their use nsathe progress
of civilization and indicates socio-economic deyet®nt of any nation though they may prove to bélgigazardous to
the environment and may adversely affect the heafithuman beings as well. They degrade the var@ements of
environment like water, soil etc and may causeupiolh and environmental degradation. The generaifoB-waste has
increased over the last few years in all Indiaresiespecially in the megacities. In the city oflkéda the generation of
these wastes is quite huge in amount. The dispos#tiods and techniques are inadequate and in tyaggrthe areas
proper disposal methods are not followed. The loesidents of the Boroughs within the city are uamenof the proper
disposal methods and practices. The assessmerdlkditi’'s recycling industries show that these gitbad basic levels.
The Environmental and Occupational risks associaiéfi these wastes within the city are not as kiglthe risk levels of

same industries in Delhi or Mumbai where the induist already ripe and widespread.
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