-Waste

S. Manasi, Bibhu Prasad Nayak, and N. Latha

lectronic wasie (e-wzsie) i3 one of the faskes
growing waste streams i world, Thedispaszal of
glactronic producis worldwide has infensified in
recert years, with 28-30 miflion tons being genersied
‘ery year In most cases, e-wasie comprises relatively
mensive ‘and generally durablz components used Tor
aiz pracessing, telecommunications, and entertainmen
-wazie generating sources typically intlude public
d private secior companizs, hospitals, Taciories
¢ manufacturing: units. refail and commercial
biishments, other institutions. and households. Typas
scrap include: poth electriz and electronic Tiems
such a3 computers, printers, mobile phanes; scanning
machines, teievisions, and medical equipment including
scanming machines, microscopes and 5o forth, Managing
e cofossal generation of e-waste is fastemerging as ong
ofthie major challenges in the urban areas the world gver
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Since the 19905 Bangalore hes-been serving as & major
cegitre for the growth of severzl mamsfacturing and hi-iech
redustries 45 well a5 & hub for the sothware industry, Home 1o
mare than 1200 foreign and comestc technalogy firms
pangalore Hgures prorminently in tha danger list of cies faced
vith e-waste hazands, However the esimates on the guanty
of e-waste generated in Bangaiore vany: E-Parsara estimates
that Bangalore produced 8000 tons of computer waste in
2008 and Karnatzka State Polution Control Board (KSPCE)
reportad approvimately 13000 toes of 2-waste generation in
B .Jdmg HUL*~B|"L d appsances. E-Pansara estimaes
tons of e-waste per year

compared 1o apprmdma-t-:.; 0000 tons generated in
inda with another 50,000 fons being illegally. imporied
Manfactrers and assemblers generste about 1800 fons of
slechonic scrap every year ACcording to anofher esimate
approvamately 1,000 {ons of gastics and an equivalert
amodnt of inon, 300 tons of lead, 023 tons of mercury
43 ons of mcked and 350 tons of copper are generated as
e-wase In Bangalore, approsemately a thind of Kamamakas
s-waste, and these figures ars lkety to increase ten-fold oy

2020 (EMFRIL 2004,

Thiz palicy beief aims to provids insight inta. the emerging
challenges of £-waste generation and management in
Bangalors'. The briet sxplores the formal and informal
processes of e-waste managsment. ssues and constrainis
facing stakenolders, the role of key institions. as well as the
palicy aptions available for effzcive e-waste manaoement
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Flow of E-waste: Informal and
Formal Recycling

Formal regycling of e-wasie from source {0 recycling
o7 10 disposal site accoums for about 5 percent of ing
1045 e-waste generated in E:"'.E}'E.-Srﬂ. Given the fimied

raie of formal recyeling dus 1o the relatively Small number
of formal wecycler units, the Informal seclor p
significant rolein the disposal and treatment of g-wasts

Urger informal recyciing, the physical flow of e-wasts
Beains with agenis, waste dealers anu:l .[.a.'JEﬂr v [
acouire wastes from i [
segreqation, agents and small waste dealers se
wastetothe mediating wasiz dealers. amall wasie deai
Sell some-of the wasie '-:l ihe pubilic as.second hand g
while the remainder rizd i e open marke m
the mediating waste d the scrap flows o
industry (as EI.J"EI?E!"?E ts TOr FEQEIT and maireen:
old computers). Hesidua! scrap get back into the
market orsold to 1ar,_ wiasie dealers. Afthe othera
fhis chain s a neswork of dealers operating from 2
cities fike Mumbai and D fl ACguire scrap from 2
gealzrs in Bangalore direcily arthrough the open market
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Jome companies siore don:
tainfarmal recyclers thraugh open auctions. The inform:
recycling activity in Bangalore thrves with small and
large-scale raders doing brisk busingss uHIuﬁur“J“ oyard
recyching unts whers maienals. like gold, ©
are recovered using hazardous chemicals and uns
methods. Informal recyclers-oparatesin thickly populates
clisters in e city. comprising ooth residentizl znd
business establishmznts (Table 1)

Informal recyclers perchase e-waste in bulk from
companies, institutions and households &t prices
depending on ihs ‘l:w of r'afpna purchesa" For
instance, recyclers
appraximately Bs.200 and 2 non-wo rking LIPS f[‘-' R
Second hand compu ara purchased z R
and sold between % z-_IZIEI 3000 ltje|:uancl.._ﬂ on
conhguration, Sirrn-a--] grofiis vary. depending an
capitalinvested. For insince. an investment ot Bs 50000
i5 Ilkcyluywldanr:uﬂ Bs 5000. Informal recyclers rin
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Table 1: Informal E-wasie Processing Enierprises and
Dizposal Methods in Bangalore
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E-wasterecyclinginvolves the following steps;

Dismantiing and Segregaltion: Tha scrap collected or purchased fram
Vanous sources is segrenated imto reusable and recyciable componants,
While the reusable parts are sent to different marksts, the recyclable
components-arg dismantied manually and further seoregated and sent 19
respectiva recycling markets

Becycling: The segregated reusable waste s tested for surabilty by
assembling various components into 3 workable system. Components
from multiple computers are assembled to form a new workaoie computer
or cathode ray tubes (rom colour monitors are used n making colour
televizion sels.

Extrachion: Following dismantiing, searegation-and recycling, matals such
a5 gold, copper, siiver, nickel, pizfinum arg extracted In cruﬁe forms. The
ity of gobd recovered from 23 processors comes 10 about 3-da and is
371 o7 Uzed personally for making omarmants,

The price of e-waste vares zcross formal and informal recyciars. The
formal recyelers have wasie collectsd and purchased at a fized price from
VA companies. infarmal recvclzrs have no shipuiated price fixed as
{hzy purchase in bulkand guote based oritheir experience and may gain or

lose in lerms of the rateral .f.l'.IfEhi:E:"J Hirvever, the sale pricas {=1'
makenals recav -'FF'.’“i remain almost the same acrpss vadous informa
recyciers

Informal recvcipg umits in Bangalore cannot be easily Identified &
appear as reqular housenolds fqom he owside. In practice, 'I‘JE- aitire
recycling is carmed out in small rooms wriin mgir homes with an oven
fitted Into 2 hofe made inthe wall. Within these confines. dealers may adopt
crude and unssfz methods for refrieving goods of value. Forinstance, gotd
extraction 12kas place in small rooms with no venfifation, Chips from
primted circur boards cantaining tiny spacks g r goid are heated with nitric
acid. Foliowing final retrieval using cyanide. the waste is flushed into &0
open drain oleside the unit. Recyciers, many of themwomenand children
melt computer parts with acids. reieasing 2 smoke-like stream of [ead
dioxin:ang other toxins.

hew

Recyciers and employess mostly fall into the 25-35 vear age group
Children below 14 years of age are also hired 1o collect specific kinds of
waste, Women and children also process waste collected from
householos U"-ﬁrnl::dss-ﬁt. g-waste 15 provided at their doorstep &nd
segrepaled waste collected back towards the end of the day. Empl rv,“
are usually paid on daity basis (between Bs.75 and 90 for women, and
As.100 to 120 for men). while some ae hired o0 a monthly U&Ets
{Rs.5000-5000) depending on the e-waste orocured. Many of the weorkers
happen to be from the states of Maharashira, Uttar Pradesh and Bihar
Migrants are oreferred 4% they tend to remain more committed making &
easy for employers o manade them by providing basic facilities

The miost commanly adopted method of dispesing e-waste in Bangalore
invoives open burning, parficulany alectrical wires not useful for any kind
of reuse, Focus group discussions with informal recyclers reveal that
electrical wires are burnt In fields, graveyards or outside their homas in
small guamities. Agrcuitural fields {near Mzndya) are rented Tor Rs.500
perday for 2-3 daysin orderto dispose larogr quantitias (upto 500 kos). |/
i5 estimatad that the burning of 50 kos of wire yields about 30 kg of copper
fetching recyciers 2 priceof aboui A5, 200-220 perkg.

Recyclers in the formal sector receive s-waste from corporations o
scientific recyting of waste. There are curently 16 aothonzed recycling
units: in Bargalore (Table 2 presents a pariial list). The organized recycling
companies are equipped to process e-wasts at different degress of
excellence. Formal recyclers are expecied fo abide by rules and regulations
in processing e-wasie including safety aspecis conceming emplovees.
Apart from processing e-waste, formal recyclers are-also imvolved inn
Organizing awareness pragrams in collaboration with NGOs and schooks.

A survey reveals 226 informal enterprizes lncated In 27 wards a8 against
16 formal recycling units in Bangalors (Manasi el al 20100, While accurata

An informal recycler segregating e-wasie, Padarayanapurd,
Bangalore



Table 2; Formal Recycling Units in Bangalore
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gstmates on the impact of ewwaste recycling on health are difficult ©
obtain, Tt is clear that intormg! workers work under very unhygienic

ondiions with no safety precautions. In.20 of the 27 wards, racyciers
dumn procassed e-waste inta municipal dustbing. while thi rest, resarite
open hurning and dumping 0 sewage draing (Table 1), Thus ‘rcr: is an
urgent riged for appropriate egulations to address the impast of 2-waste
gisposal on human heatth and fhe enviranmant,

Role of Institutions in E-Waste
Manaegement

Trie govemmant, indlsTy, Users and non-government arganzalions have
started taking notice of the growing hazards of ¢-waste disposal zlongsids d
orowing consensus that rec and mesource recovery need to he
ervionmentally friendly. Several organizations at differemt levels ol

povemment as well as comporatons and NGOS have taken up vanous

initizdyes in managing e-wastz In India Ministry of Environment and
Forests (MOEF) in assotiation with the Central Pollution Comre! Board
(CFCR) deveinped Guidelings for Environmertally Sound Maragement of £-
Wasts i March 2008, Saveral NGOs and civil sodiety grouas Tke Green
Peaze. Topdcs Link and GTZ in coordination with Manufacturers Assosiation
far Infarmation Technolagy (MAIT) framed the rulgs and submited them
thz Wimistry of Environment and Forests. Undar the new E-wasite
[Wanagement and Handiing] Rules. manutacturers of electronic gadgsts wil
be ‘mersonaly’ responsible lor the final safe disposal of e-wasts. Anoverview
of inigtives underiaken in Banga'om is presentad in Tahle 3,

The Central Pollution Gontrol Boaed i3 an autonomous orgenization under
the MoEF and the apex organization in India for prevention &nd contrai of
nollution. The CPCB plays animportant rol in drafling cuidetings, advising
the MoEF on policy issues, concucting Tield tests and coordinating e
activities ol the state polition comirol boards. The role of KSPCEB s o

enforce legisiaion and coordinate with other agencies In e-wastz
management. The government has formad 2 WEEE (Europsan comminity
directivey task force, comprising the CPCE, the MoEF Minisiry of
Communicaion znd information Technolagy, Industry associations.
MGOs and some independent experts. For instance, the goals of &
Indo-German-Swiss e-waste initiative; a ioint project involving India
Switzerlznd, and Germany, isto establizh 2 clzan e-waste channgl aimed
at (&) & convenient collection and disposal siystem for large and smal
consumers to ransier all their s-waste saisly, (b) a voluntary sysiem Jor
producers o care for thelr products post their usetul it (¢} a financizlly
secure system that makes environmentally and socially respensible
B-wasle recycling viable, The inffistive aiso aims lo. work lowards
(a) reducing risks o the population and pollution of the environment
resulting from onsafe e-wasle handing: (b} focusing On knowdzdg2
transfer and upgrading skills of all the stakeholders involved through
trainings ant seminars; (o) targeting the exdsting informal recyclars for
their maximum but safe participalion In fumure e-waste managerment by
faciltating their growth and integration with tha formal struclurg

ConclusionandPaolicy Optians

Thera is & l2ck of awarensss amang manufaciurers and consumers alike
ahout the potantial hazards of unsafe e-waste disposal. The roles and
responsiniities regarding mianagement of e-waste arg Unciear and
il-defined. The only legiskation in place refates W0 Hazardous Wasie
Management and Handling Rules [Amended Rules 2003), that lists
e-wasta under Schedute 2 (list A and B) and restncts the impart and export
of e-waste. The Guidelings for Environmentally Sound Management of
E-waste are relevant as they address several issues concerning e-wasts
management, the need for delineating specific methods for managing
streams of e-waste. and an integratzd e-waste recycling and treatment
facility. The Guidelines also recommend graater powers for the Staie

Table 3: City Based Inifiatives
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depanding on the localconoimons

seribie specific and sringent rules

severzl aptons for sustainanis 2-wasie management exist

Reuse: Rause Is alrsady If prachce, Incesdsing & products iHespan
wln zdznuats precaglions sould lerther strengthen & Thare are many
companias ant ron-profil orgarizations that aromote 2 rsuse of
dizzanded compilers a1 schoole ang work places: Spectfic manufacturars
3y racyolers for processing Insr consumer producls 3t sEewide
collection events. A forrmal svster i required [or promoting $ha reuse of
2j2cTramc waste with awarzness as oartaf the working sy stem

Recycle: Becycling hazardaus pmch_u:ts hias mose negatve mplications
tor heaith and environment 1o this context, i© wouid 52 mors relevant '0
redezign the products besides encouraging sustainable product design
Using nan-nazardous matenas

Extended Producer Responsibility (EPR); The aim of £PR s o encaourage
aducars 1o prsvant pallubor and reduce resaurce and energy L2 in 2ach
of the produoet life spar By changing product design and pracessing
chngiogy. This includses the choce ot materials. the manufazuring
arocess, and the use and disposal of products However product
zke-Dack ngeis B gohand-m-hang with mandatory iegiskalion,

*

Governance: Governmant metwions need to take the Bad in
systematizing e-waste managament [t Is impartam thal 3 sequlatony
authonty |s-s8t up exclusively To manage hazardous wasie apart from
formulating e-waste policy and legisiation. Any company, institution;
organizadon established in India should be: subjecizc 1o spacific
manoatory terms-and conditions conceming e-waste disposal. Fostaring
parmerships with manufaciurers and retailers by creating an enabling
emvirenmant is essenfial for 2 sclentific and cosl-eifsctive dsposal of
e-wasiz. Establishing necessany infrastructure Tor callzction of domestic
e-wasiz and fees from manufacturars and congumess for the disposal of
iowic materials should be subsidizad by racycling and disposal industries
along with incentive schames for garbage collsctors and general oublic
for collecting and handing over e-waste, At present. formutating and
regulaling vceupdlional ezl salely norms refaled 10 s-wasie reeyciing
are meinly confined to the informal secion The programs should alsa be
maie available 10 studenis in the form of a certificate course ke any othar
sklll rEining. Research and Development 10 develop and standardize
of hazardous waste managentanl enviconmeantal mantonnrg, and the
regulation of hazardows wasie cisposal neads to be prormoted

Bwareness Crealion; Awzreness of heaith and envircnmental mpact of
- w3sis 45 well as current disposzal methods need to be promated throwgh

participatory govermance models. Labsing all computer moniiors,
welevision sa13 and ather househaldindustial elsctronic devices staing
Riazardous coments must be enforced: in order to identify envircnmenizal
hazards and ensurs projer e-waste disposa

Formalizing the Informal Sector: Informa rzoyclers should be franeg e
wasie, processing and provided with awthorization, Procedures and
durafion nvoived I abtaining authodzason shoull be made simpls
Getong intormal raoyclers to build an actior pizn ender the guidance of the
government and companias is essendal Although informal recyoiss
dre keen on becoming aushorized recyclars, they are ignaram of the
procedures and find it difficult to access the KEPCB. Additiorally, the
preconcition tor becoming & formal recycler i o own land inan indusinal
drea. Az most of the infarmal recyclers a2 poor, they find it difficul (o mest
the shipulatec mquiremem'nrme oovernment. However several infarmal
recyciers were willing to work in @ comman r2gychng reatment ifsstup by
the PCH and rined accordingly,

Regulations. Governments shouid be responsible for developing an
adeguale system of laws, conrols and adminfstrative procedurss for
hazardous waste management. & comprehensive faw encompassing
g-wasie regulstions, managemen: anc:appropnate disposal of hazardous
wisles is required. Such a |law should empower the agency o contral,
supervise and regulate the relevant activitizs of government deparmmens.
Linder this [zw, the agency concerned should

+  Coflect basic information on the materials from manufaciurers,
processars and mporters and maintain an [nventory of thess
materials. The information should inclide toxicity and potental
harrmiul effects.

+  |dentify poteniially harmtul substances and make it mandatory
o the part of the Industry {0 test them for adverse heafth and
envirommental effects.

+ tandardize methadologies lor diffsrent processes involved during
recycling: CPCB should specify such methodologies relevant and
applicabls to Indizn condiions and also permissible limits 1or
dissolved figavy mefalsinthe stmosphars

+  Cortrol fisks from the manufacture, orocessing, distribition. wss
and dlsposal of electronic wasiss,

+  Encourags beneficial reuse of e-waste and business activitias that
Use wasie; S8t Up prOgrams 50 as 10 promate recyeling among
citizens and busingsses.

+  Sensitizee-waste generators on reuse/ragyeling options.

To sum up, preseatly e-waste managament in Bangalore is largely
enorganized as weall 35 in the'initial stages of formalization. Given the rapid
increass in e-waste generalion and. imapgroprate disposal methods
such as land Tilling and open air burming by informal recyclers, the
consenuences for Bangalors are likely to be savere If e-waste disposal is
not tackled ezriy and effectively, Cansequently, there is an urgent neec for
anauring that appropriate regulations 2ra in place toaddress the vanous
aspecis of e-waste management, Documenting impaortan aspecis of
e-wasie manzgement and the altendant health and environmental impact
in Bangalare form & hasis for formulgting, 2ssessing, and implemernting
further measures relevam fore-wasie procassing.
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