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In India, changing economy after the Liberalizatisnthe early 90s led to fast urbanization. White tjob
opportunities in the villages were limited, the ichp growing population forced people to migratecities where
plenty of jobs suddenly became available due tabéishment of Call Centers, Back Processing Offietes, by
multinationals wishing to cut their operating costbough the salaries offered in India by the MN@=e lower
than those in their own countries, they were wagvahthe local standard. This led to new found pedspin the
urban areas and what is popularly called “Dispas#éfirtome” for many Indians. Simultaneously, asdémand for
consumer goods in their own countries was gettatgrated, multinationals producing consumer goadmd a
huge market in India and they put up their manuidag facilities here. Aided by advertising in tfest growing
print and electronic media, sales of consumer gdooi® shampoos to cars rose exponentially througiwly
opened Malls and Company Show Rooms. The capitatishcept of “Use & Throw” soon found takers peutarly
the young generation in India — and thus there avgsantum jump in the wastes generated, partigulardndian
cities.

Today, plastic in its numerous forms finds numbee position in the materials used for manufactugogds on
large scale, i.e., consumer goods, and their paegaghis is due to its low weight and high strdnghd durability,
ease of manufacturing and low cost. Unfortunatidlgse very qualities make it the most difficult er&l to dispose
off. Another drawback encountered equally in itsnofacturing and the disposal processes is its ityxand the
resulting pollution.

The problems of urbanization faced by governmelhtsvar the world today include providing facilieot only for
their basic needs of food, clothing and sheltea targe number of people staying in a comparatisedgll area, but
also make arrangements for supplying fuel and edégtto their homes, and provide drains, road#ides, mass
community transport systems, fuel filling statiomecreational facilities, etc., and arrangements tfe waste
collection and its disposal. Though compared toettgped countries, urbanization has been relatigaelyden in
India, the Governments have been able to providdrtfiastructural facilities in the existing citigs a fairly well

manner by use of advanced technology, but wastection and its disposal is one problem for whitlhas not
been possible so far to find a lasting solutiomifia.

Urban wastes typically come from small or largeustdy operating within a city, Construction ActiyitMalls,
Shops, Business Establishments, Hotels, Hospitédgietable, Fruit, Fish & Meat Markets, Animal Slater
Houses, Places of Worship, Public places such dlsvd®aStations, Bus Stops, Roads, Gardens, and #aah
home, be it independent, in Housing Societies, Qiek etc.

Rules have been made and are becoming more andeffiecéive in tackling Industrial Hazardous Wastesl the
Bio-medical Wastes, but the rules for handling difam wastesapplicable to every municipal authority responsible
for collection segregation, storage, transportatigmocessing and disposal of municipal solid wastadled the
Municipal Solid Wastes (Management and Handling)leRu 2000 will take some time to be effectively
implemented.

The basic problem is the well known lack of disicipland civic sense in the Indian communities.

It was in response to the Writ Petition by Mrs. Aha H Patel & others in 1996 versus the Union rdid and
others that made the Supreme court to pass a juttggmed" October 2004 that, despite the law being in force for
4 years, a lot deserves to be done for implememtaif the Municipal Solid Wastes (Management anddiiag)
Rules, 2000.

! Things can improve - Read lessons from Surat, #talkMumbai, Chandigarh-.almitrapatel.com 216 on MSW
2 Supreme Court Order on MSW 4 Oct 2004
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The Honorable Court in its order noted that the NFQtad written to all State Pollution Control Boardguesting
them to formulate time bound action plan for Marmagat of MSW in respect of metro cities and stafgtaés, and
directed the Central Government to examine theemattd file the proposed Action Plan for the Statgitals and
metro cities, to be followed by other cities, inuto

The Honorable Court observed that as per a nota fhe petitioner, in Maharashtra the number of authtions
granted for Solid Waste Management (SWM) had irszddo 98 % after the order of 26 July 2004, aatdk per a
suggestion of the petitioner, so as to put a fasuthe issue, the State had created a Solid Waatadément Cell,
and rewarded its cities for good performance.

The MPCB had submitted an affiddvitdated 24 September 2004 to the Supreme Court on the staftus
implementation of the Municipal Solid Wastes (Magiagnt and Handling) Rules, 2000 in the State ofaviathtra
and the steps taken by the MPCB in this regarde dffidavit among other things, submits that theuBlohas to
implement several environmental legislations, fticlk the manpower and infrastructure available withboard is
not commensurate with the requirements of the mesipdities added since its formation in 1974, ghdt the
Management of the MSW by the local bodies shalsbecessful with the participation of private sediased on
options such as Build Own and Operate ( BOO ) amittBOwn, Operate and Transfer ( BOOT ) basis ddjpeg
upon the situation. This is particularly required the local bodies, which have financial and téchirconstraints in
proper management of the MSW in compliance withrthes.

In order to assist the local bodies for preparatibagreement for management of MSW between locdlds and
the operator of the facility, MPCB had then engatiex services of M/s CRISIL to formulate such doeunis in
consultation with All India Institute of Local SeBovernment, Mumbai and Commissioner and Diredthmicipal
Administration, Government of Maharashtra.

The MPCB had also put up a note on the implemamtati MSW Rules 2000 in October 2004, listing atlse
constraints / difficulties in the implementationtbé samé.

During 2005, the MPCB formulated Guidelines foizeihs for management of MSW

In pursuance of the above stated policy of the MP&#8! in order to help out the MCGM to sort out pineblem of
Plastic waste which forms a part of MSW, the MPC# lgiven Eco-Friend and Company the responsitulity
suggesting practically feasible and economicallble ways of disposal of the plastic waste.

This report aims at pointing out practically fedsiand economically viable ways to solve the probte disposal
of plastic wastes found in the Municipal Solid Wssin Mumbai and similar fast growing cities of Madshtra.

3 Affidavit submitted to Supreme Court on behaltted MPCB dated 24 Sept 2004
* Implementation of MSW rules by MPCB — Oct 2004
> MPCB Guidelines for Citizens for Management of MSW
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Concerned by the 6 lakh tons of waste (Mumbai geaerapproximately 7000
tons per day of Municipal Solid Waste - brieflyledl MSW) accumulated at the
sea-shore and dumped at Deonar after the infampisode of deluge in
Mumbai on 28 July 2005, the Maharashtra Pollution Control BoAvtPCB)
has communicated to the Municipal Corporation oéaer Mumbai (MCGM)
to dispose of the Plastic waste in MSW at dumpditesvay of destruction in
Cement Clinker Manufacturing Kilns.

It is found that plastic waste is normally mixedttwthe MSW, and the non-
biodegradable nature of the waste results in hed@dSW not getting bio-
degraded for long time at dumpsites. The biodedpadarocesses such as bio-
methanation, vermiculture, etc. recommended foversion of the wet wastes
in MSW into useful manure, gas and electricity gperdly affected by the
presence of the plastic, and it is necessary tregate the waste from the MSW
to allow the biodegradable processes to work effity. Recycling of such
plastic waste is not economical as the waste isxaofnall types of plastics in
smaller sizes, which are not already lifted by tthg pickers and are difficult to
separate. Use of such waste as an alternativeifu@ement Kilns is a better
option compared to burning the waste in Incinesafor energy recovery, which
is being increasingly questioned by environmentaliBisposal of the waste in
Blast furnaces has not yet been tried in India.

The largest cement manufacturer in the country, Associated Cement
Company along with Indian centre for Plastics ie tBnvironment (ICPE)
established for the first time in India that alaglic waste could be co-processed
safely in Cement Kilns in Indian conditions. A sysiatic trial was conducted
during 29" — 37 March 2008 at ACC's plant at Kaymore near Jabalpur
Madhya Pradesh with active support from the CPC8& the Madhya Pradesh
Pollution Control Board. The technology has sineerbput into practice at the
Kaymore and Kulu (Himachal Pradesh) plants of théCA and plants near
Koimbture and Chennai are expected to follow suit.

The MPCB has also requested other cement companiesccept this
technology. Eco Friend and Company, working in fieéd of Collection and
Transportation of Hazardous Waste and Bio-MedicakW for the past several
years and having expertise in Disposal of all type¥/astes, was appointed by
the MPCB to carry out a pilot study for the MCGMearand suggest practically
feasible and economically viable methods of disposalastic waste, including
disposal in Cement Kilns, their pollution poterdiaind pros and cons.

Accordingly, a team of experts from Eco Friend d@wmpany went into all
aspects of management of Plastic Waste, its qieatidn vis-a-vis that of the
MSW, its availability at the dumpsites in a segtedaform, method of
segregation, etc.
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The subject of Management and Handling of Plastast#® is quintessentially,
the subject of Municipal Solid Waste Managemente Téam therefore studied
the numerous reports generated by various pregsginganizations who have
taken pains to study the subject of Municipal Sdlidste Management (SWM)
in detail, along with the study of the practicadaeconomic ways of Plastic
Waste Management and Disposal. Visits were madéng¢odumpsites, to the
offices of the MCGM, to Recyclers and others engdaigethe work to confirm
the veracity of the reports and the technologiesilable. The findings and
recommendations are presented in this report.

Destruction of Plastic Waste in Cement Kilns is ¢ipdion that can be adapted
by the MCGM only for the wastes in the dumpsitee TTement companies
themselves recommend that the well known prinaifl8 R’s - Reduce, Reuse,
and Recycle should be followed in the hierarchy Wehste Management.
Naturally, the practice of Reduce and Reuse hasetéollowed by the Waste
Generators.

Recycling principally refers to Recovery, whichelfsis divided into Material
Recycling and Energy Recovery. Material recyclirg dgain divided into
Mechanical and Feedstock Recycling. The choice d&etw Mechanical
Recycling, Feedstock Recycling and Energy Recodeends upon the types
of plastics waste.

Mechanical Recycling includes a wide variety of gassing techniques and a
range of processing methods and luckily, all aiedéllowed in India, for the
technology is simple and cheap. Pure grade prattusitrap may only have to
be reground and reprocessed, mixed plastics habe toechanically separated
and if contaminated, also washed clean and driddthAse steps increase the
cost depending upon the degree of contaminationavibdd the extra work and
cost, proper segregation of wastes at source gjveat ease in handling and
recycling the wastes.

The trend of most Recyclers of Plastic Wastes dialris to get the pure grade
production scrap (waste) directly from Industryngsplastic in a big way, such
as for manufacture of packing of goods, and evemegmte it if mixed, into
various types of plastics for recycling. This iprafitable business, not requiring
any support from the municipalities.

For the contaminated waste, which is normally theecwith Plastic Waste
picked up by the rag pickers along with other degyclable wastes from MSW
in the streets in the absence of practice of Segi@yat Source, the practice is
to sell this waste to “kantawalas”, who transpbtbithe bigger dealers in scrap
having go-downs for storage and segregation. Qbgarby washing and
subsequent drying is not feasible in Mumbai, indhsence of a large quantity
of water and space that it requires. Such wastearsported to far off places
such as Malegaon directly from the dumping grourid®ugh the legislation
requires that it is the duty and responsibilitytled Municipality, little has been
done to provide properly covered waste collectienters where rag pickers can
sell their wastes to willing organizations, whiah turn, can arrange for the
segregation at the centre and sell for some pitoditwaste for disposal to scrap
dealers / recyclers. The MCGM has started this/iggtvith the help of NGOs
in Mumbai, but has not been able to provide spameded for such centers
throughout Mumbai.
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The result is that similar work is being done imgtiel by private individuals an
unorganized (and in some cases, illegal) manneitthas a huge employment
potential.

It is the first recommendation of the team thailuhé practice of Segregation at
Source becomes a habit with the people, such Ragyshould be encouraged
by the MCGM through private partnership as an omghindustry, providing
space, tax reliefs, incentives, etc.

Use of Plastic Waste in Construction of Tar Roadtgchnology that is simple,
proven, economically viable through private parshgy as is happening in
Bangalore, is the next option, which can be immtediaput in practice. It will
require initiative on part of the MCGM to make isaccess. Part of the wastes
collected by the rag- pickers can be diverted && im this option.

After collection of the portions that can be reegtlby mechanical recycling,
there remain numerous very small, heavily contatethglastic articles, multi-

layered composites or cross-linked products, whighallowed to remain in the
waste causing solid waste problem. They may castd maximum of 1% of

the total MSW at the dumpsite. The best way ofilieitg these portions is to

try Energy recovery from these, by properly incatgrg, or by disposing in

Cement Kilns or in Blast furnaces. For reasonsrgigarlier, Co-processing in
cement kilns is recommended. This recovers théarifia value and at the same
time disposes of the waste in a scientific mannéthout causing any

environmental hazards. Typically, segregated wdsdemg plastics and similar
combustible material having calorific values as Esv2500 k cal / kg have been
used in India.

Conversions of all types of mixed, contaminatedsfia without any
segregation and without thorough cleaning of thestavas also possible by
converting the waste into Fuel ( RDF ) This teclogglis in development stage,
but may take precedence in future over Recycling) ase of Plastic Waste in
Cement Kilns, where some maodifications in the feedtion and a lot of spade
work in terms of plant trials, establishing wayscohtinually testing the wastes
and ascertaining that the quality of cement andpttescribed emission levels
are met at all times, is required on behalf ofdBment companies. Besides, the
cement companies may not be able to offer any gocéhe waste, which will
have to be delivered to their doorstep in a safenaa

A big initiative on the part of MCGM (or other muipalities in Maharashtra
which are located close to cement manufacturingtp)aor the transportation
costs can be prohibitive) will be required. Williqgrivate entrepreneurs to
segregate the waste from the dumpsites, pack ambport it to cement
companies will also need to be attracted to padie in this proposal. It is
likely that the economics will not work out in favof the municipalities in
Maharashtra unless an in depth analysis is undartdly the municipality,
which takes into consideration the long term artéimaite savings in the costs
for the treatment of the MSW due to the tangiblal antangible benefits
resulting by removal of the plastic wastes from M8wW. The CPCB has
directed all the Pollution Control boards in the country to enceuttzsg
technology.The other options available for plastic waste digpposuch as
plasma pyrolysis, are not yet viable in India.
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Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

Detailed report on finding an economical and practally viable option for
the Disposal of Plastic Waste in the MCGM area andimilar fast growing
cities in Maharashtra follows.
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A public interest litigation was filed by Almitra .HPatel and another in The
Supreme Court of India in the year 1996 (Speciail @ipplication No. 888 of
1996) against the Government of India, all stateveéBoments and several
municipal authorities in the country alleging thlaéy have failed to discharge
their obligatory duty to manage municipal solid teasppropriately. The
Supreme Court set up an Expert Committee, whicibelgted on the issue after
consulting 300 municipal authorities in class lestand other stakeholders by
holding regional workshops in Mumbai, Delhi, Cheipnand Kolkata. It
submitted its report to the Supreme Court in Mart899 making detailed
recommendations, which were circulated to all thess | cities and various
stakeholders through the Government of India witleim directions for
implementation. To ensure compliance, the princigglommendations of the
Supreme Court appointed Committee have been incatgub in the Municipal
Solid Waste Management and Handling) Rules 200@iextby the Ministry of
Environment and Forest in September 2000.

| "#'$ "% & ' %
) %" +++

The Ministry of Environment and Forest notified Mecipal Solid Waste

(Management and Handling) Rules 2000 after widélyutating the draft rules
in 1999 inviting objections and suggestions if amg made it mandatory for all
municipal authorities in the country, irrespectofetheir size and population, to
implement the rules.

&,- ./ (. o0 -
S LS A |

1. Prohibit littering on the streets by ensuring seraf waste at source in two
bins; one for biodegradable waste and anotherefmyalable material.

2. Primary collection of biodegradable and non-bioddgble waste from the
doorstep, (including slums and squatter areasjeatriormed timings on a
day-to-day basis using containerized tricycle /duants / pick up vans.

® SOLID WASTE MANAGEMENT P. U. Asnani
From SWM ( Report 2005 ) India Infrastructure Re@®06 Pg 160 to 189
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3. Street sweeping covering all the residential androercial areas on all the
days of the year irrespective of Sundays and pinolicays.

4. Abolition of open waste storage depots and prowisibcovered containers
or closed body waste storage depots.

5. Transportation of waste in covered vehicles onyatdalay basis.

6. Treatment of biodegradable waste using compostingvaste to energy
technologies meeting the standards laid down.

7. Minimize the waste going to the land fill and dispoof only rejects from
the treatment plants and inert material at thefldsichs per the standards
laid down in the rules.

The rules are to be implemented and monitored fima bound manner (See
Table - Timeframe for the implementation of the éx)I

" H$ % &

Pollution Control Boards as well as national antkrimational institutions to
guide the cities and towns in implementing thesw@gpeditiously.

S. No. | Compliance criteria Schedule

A Setting up of waste processing anBy 31 December 2003 qr
disposal facilities earlier

B Monitoring the performance of wasteOnce in six months
processing & disposal facilities

C Improvement of existing landfill sitesBy 31 December 2001 ar
as per provisions of these rules earlier

D Identification of landfill sites for By 31 December 2002 ar

future use and making site(s) readgarlier

for operation.

2 T

Government of India, Ministry of Urban Developmeet up an expert panel to
prepare a national manual on solid waste managetoehelp the municipal
authorities adopt appropriate systems of solid easanagement. The manual
was published in May 2000 and made available tthalktates.
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The Municipal Solid Wastes (Management & Handliriglles have been
enforced for the last about four years, but lotedess to be done in
implementation of those Rules. In the affidaviedilby the Ministry of Urban
Development, it is inter alia, stated in para &age 4119 of Vol-12) that
MOEF has written to all State Pollution Control Bd& (SPCBs) requesting
them to formulate time bound action plan for mamaget of Municipal solid
waste in respect of metro cities and State capéats has also addressed that
issue in the 50th conference of Member SecretanesChairman of all SPCBs
/PCC (Pollution Control Committees) held in Marck004 at Delhi. It is
necessary and appropriate to make a beginning dhataction plan for
management of MSW in respect of metro cities aradeStcapitals is prepared
by Ministry of Urban Development in consultation thviall concerned,
including, Ministry of Environment and Forest ah@ Central Pollution Control
Board so that the implementation, based on the p&d, can commence
without any further delay in the State capitals amtro cities to be followed by
other cities. We direct the Central Government xangine the matter at the
earliest, since considerable time has already ethpsnce the matter was
addressed in the Conference of March, 2004. Thpgsed action plan shall be
filed in Court within six weeks.

As a result of the Hon. Supreme Court’s orders 7.4, in Maharashtra the
number of authorizations granted for Solid Wastendgement (SWM) has
increased from 32% to 98%, in Gujarat from 58% 2&09and in MP from NIL
to 34%. No affidavits at all have been receivedrfthe 24 other States/UTs for
which CPCB reported NIL or less than 3% author@aiin February 2004. All
these States and their SPCBs can study and leamHKarnataka, Maharashtra
and Gujarat’s successes.

Unless each States creates a focused “Solid Wasteaggment Cell” and
rewards its cities for good performance, both ofclwiMaharashtra have done,
compliance with MSW Rules seems to be an illusion.

The State Governments and the Central Governmahtcancerned SPCBs /
PCCs should examine the aforesaid aspects andneghereto within six
weeks.

It can therefore be said with certainty that Impdetation of the Municipal
Solid Wastes (Management & Handling) Rules 2000 $ftered even after 4
years of the rules being in force and needed ttaken up on priority by the
Authorities responsible for implementing them.

"CPCB on Municipal Solid Waste Management - OrdeBareme Court on Management of Municipal Solid
Waste, dated 5th Oct, 2004
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The entire responsibility of implementation as wal development of required
infrastructure lies with municipal authorities. Theare directed to obtain
authorization from the state pollution control lisf committees for setting up
waste processing and disposal facilities and fararsnual report of compliance.
The Secretary, Urban Development Department of taspective state
government is responsible for the enforcement efpttovisions in metropolitan
cities. A District Magistrate or a Deputy Commigsto of the concerned district
is responsible for the enforcement of these promsiwithin the territorial limit
of his jurisdiction. The state pollution controldrds are expected to monitor the
compliance of standards regarding ground water,i@mkir, leacheate quality
and the compost quality including incineration stamls as specified in the
rules. The state board or the committee is diretdeidsue authorization to the
municipalities when asked for within 45 days and dgentral pollution control
board is expected to coordinate with the statedwr regard to implementation
of the rules. Several training programs and worgshioave been organized by
the central government, state governments, CeRtodlution Control Board,
State PCBs / PCCs.

However, there is a definite awareness among Idmadies as well as
policymakers to solid waste management systemgeltgs at least been some
progress in the right direction in five years’ timehich is not a mean
achievement for India. Even the US, which has kegng to follow efficient
SWM practices for the last 25 years, only 25 peit selid waste is recycled and
15 per cent waste is utilized for waste to enengy eemaining 50 per cent of
waste including organic matter is being land-filleeen today. The situation in
India is fast improving with regular monitoring bye Supreme Court,

initiatives by various state governments, largadfiicial support from the central
government on the recommendation of 12th Finanamr@ission, allocation of
urban renewal funds to the states and technical fenaohcial support from
various ministries and national and internationgbmizations.

8 SOLID WASTE MANAGEMENT P. U. Asnani
From SWM ( Report 2005 ) India Infrastructure Re 2006 Pg 160 to 189
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As per the Municipalities, compliance in waste edfion is constrained by:

e lack of public awareness, motivation, education;

« lack of wide publicity through electronic and prinedia;

» lack of finances to create awareness;

* resistance to change;

» difficulty educating slum dwellers;

» lack of sufficient knowledge on benefits of segtega

* non cooperation from households, trade and commerce

» unwillingness on part of citizens to spend on safgarbin for
recyclables;

» lack of litter bins in the city;

« non availability of primary collection vehicles aaduipment;

» lack of powers to levy spot fines;

e lack of financial resources for procurement of $o@nd modern
vehicles.

In creating treatment and disposal facilities, ¢bastraints outlined were:

» paucity of financial resources as well as lack gpport from state
government;

* non-availability of appropriate land,;

« prohibitive time and cost considerations in landquasition and
implementation of treatment and landfill technokxgi

e lack of technical knowhow and skilled manpower foratment and
disposal of waste;

e low quality of municipal solid waste;

e delay in clearance of disposal sites.

°,0 #8 " §, -# 1

Absence of Community Participation.

No Storage of Waste at Source.

Apathy of Municipal Authorities.

No System of Primary Collection from the Doorstep.

Open waste storage depots causing spillage, andssigating multiple
handling.

Open, Multiple and Faulty Transportation of Waste.

Little Processing of Waste.

Unscientific Disposal of Waste.

arONE

© N

?SOLID WASTE MANAGEMENT P. U. Asnani
From SWM ( Report 2005 ) India Infrastructure Re 2006 Pg 160 to 189
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Non availability of suitable land and handing oeéthe same to concerned
local bodies.

Lack of technical awareness among personnel’'s wédpect to waste
processing technologies, Selection of proper wpsteessing technology
with respect to waste quantum generation, developofdandfill sites.

The local bodies in coastal area are facing tHecdifies in identification of
suitable land due to CRZ notifications.

The locational policy of State Government in re$pefc notified Rivers
(RRZ Policy) doesn't allow for such type of actit

Non availability of sufficient funds with local bas.

Lack of public awareness/patrticipation.

Negligent / reluctant personnel’s with ULB’s.

Inadequate manpower with the Board for implemeotaind compliance
verification with MSW Rules.
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Considering the magnitude of the Plastic waste domnMSW in Maharashtra
and Mumbai in particular, steps were taken by sdvéodies to control
Manufacturing and usage of Plastics and the saeeantioned below:

o - (1

Recycled plastics Manufacture and usage Rules, 1@@@r the Environment
(Protection) Act, 1986 on September 2, 1999

MOEF Recycled Manufacture and Usage (Amendmentg$R@002
Recycled Manufacture and Usage (Amendment) RuBas3 2

el o (1

a. Maharashtra Plastic Carry Bags (Manufacturelisabje) Rules, 2006.
b. Maharashtra Non-Biodegradable Solid Wastes RAR36

L |

In order to ensure proper compliance of the MumitipSolid Wastes
(Management and Handling) Rules 2000, the Municpalporation of Greater
Mumbai notified the rules to be known as “The Mupat Corporation of
Greater Mumbai Municipal Solid Waste (Prohibitiorf dittering, and
Regulation of Segregation, Storage, Delivery antle€tion) Rules 2005” under
Section 368 of the Mumbai Municipal Corporation A&38. These Rules shall
apply to every public place within the limits of Migipal Corporation of
Greater Mumbai, to every generator of municipaidselastes and to every
premises under the ownership or occupation of arggn within the limits of
Municipal Corporation of Greater Mumbai.

Comment by Eco Friend and Company:

The above have been superseded by Municipal Solit®\(Prohibition of
Littering and Regulation of Segregation, Storagelji\2ry & Collection) Rules
2006 by a Notification with effect from 1st MarcQs.

O\\ww.megm.gov.in.
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10.

11.

12.

13.

14.

Segregation of waste: the following 6 types of wast be kept unmixed at
the source: bio-degradable (“wet”), specified hdwde hazardous,
untreated bio-medical, construction and demolitiogarden and
horticultural, and non-bio-degradable (“dry”) waste

Delivery of segregated waste to the BMC: All wastde held with waste-
generator or at designated spots till time of pigkip by BMC vehicle.
Biodegradable waste: Segregated bio-degradableeviasbe delivered to
the BMC or to designated spots.

Composting by all generators: On issuance of addptall generators to
compost bio-degradable waste at source or at desigrspots, else BMC
will charge a fee to collect the same.

Composting of biodegradable waste by bulk and nemsttuctions: Bulk
generators and owners / occupants of new congsingtio compost bio-
degradable waste at source within 6 months of thliagdes coming into
effect, else BMC will charge a fee to collect theng.

Household hazardous waste: shall be stored selyagait@ delivered to the
collection vehicle which shall be provided weeklypériodically by the
BMC / MPCB.

Untreated Bio-medical waste: shall be stored séplgrand delivered to the
collection vehicle which shall be provided weekb#ipdically by the BMC
/ MPCB.

Construction and Demolition waste: shall be staregarately and collected
on request from the generator and payment of #oféige collection vehicle
which shall be provided by the BMC / its Agents.

Non-bio-degradable (“dry”) waste : both recyclatdad non-recyclable,
shall be stored separately and delivered to then@ste collection vehicle
which shall be provided by the BMC or to the comihurfdry waste)
storage centers notified by the BMC, or to the arted rag pickers'
cooperatives, licensed recyclers or scrap dedatsrhay be appointed as
Agents of BMC.

Bulk garden and horticultural waste: All bulk gandend horticultural waste
will be kept un-mixed and composted at source rfgilivhich BMC will
charge a fee to collect the same.

Fines: Non-compliance of segregation of waste &sifpd in 5.1 - 5.10
will attract fines.

Community waste storage centers: Where waste isvedetl to a
community waste storage bin, whether located inaitle premises or in a
public place, the waste shall be deposited indigehin, in a segregated
manner as specified.

Burning of waste: Disposal of waste by burning aty docation is
prohibited.

Action against transport contractor / BMC employe8trict and swift
action will be taken against the Transport Contracand/or BMC
employee, for mixing segregated waste at any pafinbllection; or for not
picking up waste as per the specified time schedule

17
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10.

11.

12.

13.

14.

15.

/[ + &
&

Infrastructure facilities: BMC will provide the raged infrastructure
facilities to facilitate compliance of these Rubefore imposing penalties.
Assistance for reducing waste: BMC will provideantives to generators
of waste for reducing waste by composting and fdegmyc and these
incentives will be based on the savings made by BMGhe reduction of
the volume of garbage to be transported.

Citizen Resource Base: BMC will provide lists ofnmmosting experts,
licensed scrap dealers, dealers of recyclablesaiwmn / bin manufacturers,
agencies with expertise in recycling, etc. thafatlitate / support citizens
in recycling waste

Trade Refuse Charges: BMC will rationalize the ErdRlefuse Charges
applicable to hotels, restaurants, and other usidsthat it is linked to the
volume of net waste generated.

Purchase of compost: The Department of Parks amde@sa of the BMC
will purchase any extra compost, if available, frahe generator, at a
specified fixed price as notified, subject to quyaditandards.

Model composting units: BMC will set up compostiagits (either vermi-
composting or bio-methanation) in public parks ayaddens, as well as
provide other infrastructural and resource supfoorsuch initiatives.
Bio-degradable puja articles: BMC will collect biggradable puja articles
at designated sites near water bodies such as dmdakes, ponds, etc. in
special containers or “kalashas”, and this coltettvill then be composted
at a suitable location.

Bio-degradable waste processing units: BMC willilggtomposting or bio-
methanation units for the further processing ofdegradable waste that is
collected by BMC and that is not already composted.

Point-to-point waste collection services: The gatwr must bring stored
waste for delivery to a “ghanta-gadi” (bell-ringinghicle) that shall be
provided by BMC for collection from designated @sin

Collection at source: BMC will provide for the oadtion of waste at source
from within the premises of a building or group lmfildings from waste
storage receptacles kept on the premises to whid@@ Behicles / workers
are provided access.

Data about waste received at landfill: BMC willease publicly, monthly
data about the quantity of each category of wasteggto the landfills and
waste processing sites.

Community waste storage centers: The BMC will caungi and maintain
community waste storage centers where requiregubiic places, where
segregated waste shall be delivered and thereaitiected by the BMC.
Data about phasing out of community waste storaggecs: BMC will
release data about the number and location ofgheranity waste storage
centers that are phased out, and the correspopdingrto-point collection
for that area that has been established prioreditn being removed.

Dry waste sorting and exchange centers: BMC witifpavard-wise dry
waste sorting centers, where such solid wastamsported, and then sorted
by BMC or its Agents such as registered cooperataeties of rag pickers
/llicensed recyclers.

Time schedule and route of collection: The dailyeekly time schedules
and routes of BMC's collection of different type§ solid waste will be
fixed and notified in advance.

18
Eco Friend and Co.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Local Area Citizen Groups: Any registered Local &r@itizen Group that
includes in its stated aims and objectives, maarea of cleanliness and
promotion of waste reduction, segregation and Hewycin their
neighborhood, and that is willing to take the rewoility of keeping an
area clean will be recognized as Agents by BMCaacal

Special Drives: BMC will undertake special drives the enforcement of
these Rules in “high priority” areas and those anghere Local Councilors
/ Government or Corporate bodies or registeredsésteed Local Area
Citizen Groups come forward to collaborate.

Stakeholder awareness, education and training: BlkkCthe NGO Council
will draw up and execute a coordinated plan of cactfor education,
awareness, and training of stake-holders and ipvidposals for a city-wide
Awareness and Outreach programme.

Documentation of successful initiatives: BMC alomigh the NGO Council
will invite documentation of successful initiativéis cleanliness so as to
form part of the Citizen Resource Base. Recognitiod awards will be
given to such best practices.

Info-line and FAQ section: BMC along with the NG@uhcil shall set-up
a special “Info-line” and FAQ section with all rgbnt policies, procedures,
forms, and other details. The FAQ section will aieoavailable online and
at all Ward offices.

Complaints: The existing Online Complaint Managetrgystem (OCMS)
will be upgraded or a new one will be set up toegnate with the
implementation of these Rules. Statistics of compdaand Action Taken
Reports (ATR) shall be displayed in the OCMS.

Cleanliness Reporting Teams: BMC will take cognéaamf the periodic
reports filed by the citizen Cleanliness Reporfirgams and take action on
the same in areas such as route planning, pendtiésd, cleanliness
drives, awareness efforts, etc. Action based orh swports shall be
displayed at the concerned Ward Office, and orBM€E website.
Expressions of Interest: : Expressions of intemfitbe invited by BMC
through public advertisement to initiate speciaj@cts for keeping an area
clean, setting up segregation, recycling or wastegssing facilities, etc.
Area Improvement schemes: Citizens are encouragesliggest to BMC
“area improvement / beautification schemes” forirthicality; such
schemes will be reviewed and assessed jointly byCBahd the NGO
Council.

Surprise checks: BMC will conduct surprise cheakvarious parts of the
Municipal limits, with a view to encourage complien

Enforcement Squads: BMC will strengthen its exgptaystem of Nuisance
Detectors and Enforcement Squads by incorporatimpat from other
government agencies, as well as from Local Are&&it Groups or other
volunteers as required.

Information regarding Fines: Details of fines coted by BMC, its Agents
or Nuisance Detector’s will be shared publicly hg BMC.

Redressal Mechanism: BMC along with the NGO Coumdil set-up a
Redressal mechanism at the Ward level for non-ssdfeof complaints
within the specified time, cases where fines haaenbwnrongly levied, etc.
Joint Review with NGO Council: BMC and the NGO Coilwill jointly
review the effective implementation of these Rulss|east twice a year,
and share the same publicly.
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30.

31.

32.

33.

Designated officers and periodic reports: Officeridl be designated at
Ward and Zonal levels that will be responsible ttee implementation of
these Rules, including preparing micro-plans arnguales as required.
Specific Annual Targets: Specific Annual Targetalsbe set by BMC &
shall be publicly announced.

Transparency: All such information that is to bedmaavailable to the
public by BMC shall also be shared with the NGO @mumay be publicly
displayed on www.karmayog.org

Co-ordination with Government Bodies: BMC shall malinate with other
government agencies and authorities to ensure ¢anegl of these Rules.

Contravention of these Rules will attract a finespscified in the Schedule
of Fines.

The Schedule of Fines also factors in a “famil&titen / warning period”

for the wunderstanding / implementation of these eRul in the

Familiarization Period, the Fine for contraventierhalf the actual amount
or nil.

SCHEDULE I: Schedule of Fines

SCHEDULE II: lllustrative list of different typesf éunicipal Solid Wastes*
SCHEDULE lII: List of specified household hazardousste

SCHEDULE 1V: List of bio-medical waste

SCHEDULE V: Specific Annual Targets

o

#$1% & )

Organic Wastes

Inorganic Wastes

Biodegradable Recyclable Non-recyclable

- Kitchen Wastes - Newspapers - Old medicines

- Tea Leaves - Paper books and | - Paints

- Egg Shells magazines - Fluorescent tubes
- Vegetables - Glass - Spray cans

- Fruit and - Wires - Fertilizers &
Vegetable peels - Metal objects pesticide containers
- Meat - Plastic - Batteries

- Bones - Metals - Shoe polish

- Flowers, fruits & | - Rags - Other domestic
vegetables - Leather hazardous wastes

- Garden and anima| - Rexine

wastes - Rubbers

- Leaf litter - Thermocol

- Soiled paper | Styrofoam

- Scraps of paper

- Housedustafter

cleaning

- Coconut shells
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Pursuant to the Hon’ble Supreme Court order dat&d.2004, CPCB interacted
with Pollution Control Boards to get the actionndgrepared from local bodies
of 35 metro cities and 24 State Capitals.

2 $ 8 /. 1

Out of 250 ULBs, MPC Board issued Authorization 246 ULBs and
Applications of 02 ULBs were refused by the Boardedio RRZ/CRZ
notification. The applications of 02 ULBs were ungocess of issuance of
Authorization. Total quantum of Municipal Solid wageneration in the state of
Maharashtra was 20567.96 MT/Day. The detail brepkofi waste quantum
generation in the state of Maharashtra is as below:

% waste generation in the Corporation area - 6%863299 MT/D),

% waste generation in the ‘A’ class Municipal Cois¢ 25.88% (5322.46
MT/D);

% waste generation in the ‘B’ & ‘C’, class Municlg2ouncils - 9.46% (1946.50
MT/D)

6 @Actions taken by the MPCB:

Comment by Eco Friend and Company:

Several actions were taken by the MPCB from timeitme to oversee the
administration of the above Rules formed by the t@¢nand the State
Governments.

1 From CPCB Website

2Erom MPCB Web Site IMPLEMENTATION OF MUNICIPAL SODIWASTE (M&H) RULES, 2000

13 From MPCB Website
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1. CPCB with the assistance of NEERI has conductedeguof solid waste
management in 59 cities (35 metro cities and 24 stapitals-2004-05).

2. Total quantity of waste generated in the countrgs@a on weighment
exercise by local bodies) is not reported. Howewdinistry of Urban
Development in its manual on solid waste manager(yar 2000) has
estimated waste generation of 100,000 MT.

3. CPCB with the assistance of NEERI has conductedeguof solid waste
management in 59 cities (35 metro cities and 24 stapitals in 2004-05).

4. Quantities and waste generation rates in Mumbas ignder:

Chapter 5 — Table 1.

Name Population | Area Waste Waste
S.No | it (As per 2001 | (sq. Quantity Generation
y census) | Km) (TPD) Rate (kg/c/day)
59 | Sreaeri 1978450 | 437 5320 0.45
Mumbai
5. Characterization of waste is necessary to know gihgn trends in
composition of waste. Based on composition/ charemtion of waste,
appropriate selection of waste processing techimedagpuld be selected.
Chapter 5 — Table 2
Sr. Name of Compostable | Recyclables C/N HCV* Moisture
No City (%) (%) Ratio | (Kcal/Kg) (%)
59 | Gr. Mumbai 62.44 16.66 39.04 1786 54
“From CPCB Web Site
22
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%" 28 & 3 "4 (
Name Quantity Details of Eorm Il
Sr. of . of MSW | Authorization/ .
Class| Population submission

No. | Local In Approval by (Y/N)

Body MT/Day MPCB
Above 1 Authorization
1 | Mumbai| Corp. 7,000 refused for 3 Yes

crore sites

Changing economy, increasing floating populatiormicwy for work from
mofussil areas, migrant labour due to rising buaiidconstruction activity and
proliferation of slums have made a tremendous wdiffee in the composition of
MSW in Mumbai over the last few years.

As per the MCGM Solid Waste Department (SWD) pensbimterviewed, the
MSW in Mumbai is divided into two broad categoriesRefuge” & “Debris &
Silt.” The former consists of the wastes collecfesm Households, streets,
hotels, shops, offices and commercial establishspestaughter houses etc and
the latter comprise of waste collected from citynids / nallas and building
construction activity.

Current figures of “Refuge” and “Debris & Silt” aihed from the SWD are in
the range of 5500 — 6500 & 1500- 2000 MT per dagpectively.

From MPCB Web Site
®See Interviews by Eco Friend and Company Teamwélsee in this report.
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Chapter 6 -Table 1: Physical Characteristics of MSWn Indian Cities

Population N.Q' of Rubber, Total Inert

cities Paper | Leather & | Glass | Metal | Compostable .
Range . Material

surveyed Synthetics Matter
0.1t00.5 12 2.91 0.78 0.56 0.33 44.57 43.59
05t01.0 15 2.95 0.73 0.56 0.32 40.04 48.38
1.0t0 2.0 09 471 0.71 0.46 0.49 38.95 44,73
2.0t05.0 03 3.18 0.48 0.48 0.59 56.67 40.07
5.0 & above | 04 6.43 0.28 0.94 0.80 30.84 53.90

Note: All values are in per cent calculated on wet welggis.
SourceNEERI (1995)

L-1% |/

Physical Composition of MSW in 1 million plus Cii@nd State Capitals across

India (28 cities, Mumbai not included) was categed by CPCB as follows -

1. Total Compostable,

2. Recyclables ( Paper etc, Plastic, Glass & Metal) a

3. Others including inert material ( Inert, Rubber &dther, Rags, Wood,
Coconut & Bones)

The percentage of Plastic in MSW found in biggetiiesi of Ahmedabad,
Bangalore, Lucknow, Nagpur, Vadodara and Vizagaysatawas reported to be
5.29,9.72, 7.45, 7.45, 7.58 & 9.24 respectively.

The report says that increasing use of plastiacshémging the composition of
municipal solid waste and causing harm in the pssiog of waste. The use of

plastics has increased 70 times between 1960 &8t 19
Source: CPCB (2000)

6,( :0 " %
CPCB on their website on “Plastic and Waste Magmege Issues” says,

It is estimated that approximately 4-5 % post-consurar plastics waste by
weight of Municipal Solid Waste (MSW) is generatedn India.
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D. Figures from ENVIS*: April — June 2009

Plastics constitute only about 5% of MSW in major urkan cities in India

[*ENVIS is a periodical published by the Indian Qentfor Plastics in
Environment (ICPE) whose area of activity is CapacEnhancement
Programmes on Management of Plastics, Polymer Wastk Bio-Polymers,
Impact of Plastics on Eco System

Members of the Advisory Committee of NSWAI includeMrs. Almitra H.
Patel (M.S. MIT USA) Member, Supreme Court Commnaitt8olid Waste
Management, Principal Secretary, Water  Supply &ittion Department,
Government of Maharashtra. and Mr. R. K. Garg,-G8D, Indian Rare Earths
Ltd. Emeritus President, NSWAI.

Managing Committee of NSWAI for the year 2008-2011 ds apart from Mr.

T K Badyopadhyay of Indian Centre for Plastics imviEonment as members,
officials from MIDC, persons from Public and Private Corporate industigh
as NEERI, TERI, TCE, Tata Power Co Ltd, Excel Irtdas Ltd & an Invited
Member from the MPCBVICE PRESIDENT ]

Comment by Eco Friend and Company:

In the absence of clear data regarding its quantunMumbai, from the
CPCB and ENVIS reports quoted above, it can be sdie assumed that
Plastic Waste forms at least 5 % of the MSW.

Refer also Y'CPCB Programme / projects >Wastes>Plastic wastes.hich
puts the figure at 9 % of the Total 1.20 Lac tonegper day of MSW
generated in India.

From today’s quantum of MSW in Mumbai estimated at D00 to 8000 MT
(Metric Tons) per day, the plastic component therejre works out to
approximately 400 MT / day.

" CPCB Programmel/projects >Wastes>Plastic wastesirdEmental Issues and Challenges
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The main technological options available for preoes / treatment and disposal
of MSW are : Composting, Vermicomposting, WasteEioergy, Anaerobic

Digestion / Biomethanation, Incineration, Productiof Refuse Derived Fuel
(RDF) also known as Pelletization, Gasification aRgrolysis, Plasma

Pyrolysis, and Sanitary Landfilling / Landfill G&ecovery.

Not all technologies are equally good. Each on¢hefn has advantages and
limitations.

Factors Governing Choice of Technology

The decision to implement any particular technologgds to be based on its
techno-economic viability, sustainability, as waesdl environmental implications,

keeping in view the local conditions and the avddaphysical and financial

resources.

The key factors are:

the origin and quality of the waste;

presence of hazardous or toxic waste;

availability of outlets for the energy produced;

market for the compost/anaerobic digestion sludge;
energy prices/buyback tariff for energy purchase;
cost of alternatives, land price and capital ahdla cost;
capabilities and experience of the technology gieni

Nogkrwbdr
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Recycling, consisting of making Plastic Granule®¢omoulded into goods
thereafter.

In the construction of Tar Roads.

Conversion into Petroleum (Refuse Derived fueRBYF).

Disposal in Cement Manufacturing Kilns.

Disposal in Blast furnaces.

Energy recovery and /or Generation of Power inrertors.

Plasma Pyrolysis.

18Disintegrating plastics by processing into the ba3hemicals which are
harmless.

19Disposing off the waste by using some bacteria.

Some of these options will be discussed in detail in lageart of
this report.

¥V eikepedia
% Weikepedia
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It is gratifying to note that besides CPCB, MPCBCGM and the MMRDA

who have a direct stake and responsibility on thbjext of Disposal of
Municipal and Plastic Wastes, several organizatibese done enormous
amount of work towards finding solutions to the ldeams created by Municipal
Solid Waste in India.

Relevant to this report and prominent among thentsgpublished by these are —

A () % + (
+ +
B. ( +, "5) 6 7
+ L&
C. % % & & ( +
D. " & "& ( +
&
E. % 63/, +
8 & (
+
F. 6 ( % *6( %-
% + +

In their given objective of finding economical apdactical solution to the
disposal of Plastic Wastes in Mumbai, the repoftsark done in the past years
by the MCGM and the above (and several other) dzgsions in Municipal

Waste Management, of which Plastic waste forms revitable part, was
studied in detail by members of the team making tbport. The veracity of the
reports was confirmed by visiting some of the sitesMumbai, and by

interviewing some persons actually involved in k.

The reports are representative of the basic wortheforganizations, and not
necessarily that of the subject of Disposal of fRlasaste. However, the views
expressed, solutions provided and recommendaticadenn their reports on
Recycling of Plastic Waste found in MSW are verychpractical. Their merits
are that they are environmentally sound and taleedncount besides Technical,
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Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

also the Social and Economical aspects. Some hawe ¢p the extent of
suggesting sources of funds for the work of SWM.

For those interested in the details, relevant portions fronthese
reports are reproduced as Annexures at the end of this reypt.
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The quantum of solid waste is ever increasing duédrease in population,
developmental activities, changes in life styled aocio-economic conditions,
Plastics waste is a significant portion of the ltotainicipal solid waste (MSW).
It is estimated that approximately 10 thousand teasday (TPD) of plastics
waste is generated i.e. 9% of 1.20 lacs TPD of MB\tie country. The plastics
waste constitutes two major category of plastiés;Thermoplastics and (ii)
Thermoset plastics. Thermoplastics, constitutes &b thermoset constitutes
approximately 20% of total post-consumer plastiaste generated in India.
The Thermoplastics are recyclable plastics whicleluohe; Polyethylene
Terephthalate (PET), Low Density Poly Ethylene (IH)P Poly Vinyal
Choloride(PVC), High Density Poly Ethylene (HDPE}plypropylene(PP),
Polystyrene (PS) etc. However, thermoset plasticgains alkyd, epoxy, ester,
melamine formaldehyde, phenolic formaldehyde, ailicurea formaldehyde,
polyurethane, metalised and multilayer plastics € environmental hazards
due to mismanagement of plastics waste includéolleving aspects:

Littered plastics spoils beauty of the
city and choke drains and make important publicexddfilthy;
Garbage containing plastics, when burnt may camgmlution by emitting
polluting gases;
Garbage mixed with plastics interferes in wastecessing facilities and
may also cause problems in landfill operations;
Recycling industries operating in non-conformingeas are posing
unhygienic problems to the environment.

"6 ! . LRL %
=(%( *! ? ++5

Regulation of plastics waste, particularly manuieetand use of recycled
plastics carry bags and containers is being regdlah the country as per
“Recycled Plastics Manufacture and Usage Rules91&% as amended in
2003. According to these Rules:

No person shall manufacture, stock, distribute et carry bags made of
virgin or recycled plastic bags which are less tBan12 inches in size and
having thickness less than 20 microns.

No vendor shall use carry bags/containers madesofcted plastics for
storing, carrying, dispensing or packaging of fetuffs;

Carry bags and containers made of recycled plastit used for purposes
other than storing and packaging food stuffs shallmanufactured using

2 Pparivesh Central Pollution Control Board pages 139 - 143

30
Eco Friend and Co.



pigments and colorants as per IS 9833:1981 entitledd of pigments and
colorants for use in plastics in contact with fadffs, pharmaceuticals and
drinking water”

Recycling of plastics shall be undertaken strigtlyaccordance with the
Bureau of Indian Standard specification: 1S 145988l entitled “The
Guidelines for Recycling of Plastics”

Manufacturers of recycled plastic carry bags hawrigting facilities shall
code/mark carry bags and containers as per Burédnd@an Standard
specification: IS 14534:1998 (The Guidelines fociraing of Plastics).

No person shall manufacture carry bags or contsiinerspective of its size
or weight unless the occupier of the unit has tegésl the unit with
respective SPCB/PCC prior to the commencementazfumrtion.

The prescribed authority for enforcement of thevjgions of these rules
related to manufacturing and recycling is SPCBeigpect of States and the
PCC in Union Territories and for relating to usellection, segregation,
transportation and disposal shall be the Distriotll€etor/ Deputy
Commissioner of the concerned district.

R
+ &+ )

Recycling of plastics should be carried in such anner to minimize the
pollution during the process and as a result toapod the efficiency of the
process and conserve the energy. Plastics recytdioignologies have been
historically divided into four general types -primasecondary, tertiary and
quaternary.

Primary recycling involves processing of a waste/scrap anfwoduct with
characteristics similar to those of original protduc

Secondary recycling involves processing of waste/scrap pdadtito materials
that have characteristics different from thosergfinal plastics product.

Tertiary recycling involves the production of basic chemscahd fuels from
plastics waste/scrap as part of the municipal waseam or as a segregated
waste.

Quaternary recycling retrieves the energy content of wastefsglastics by
burning / incineration. This process is not in irstndia.

( %)) +

Selection: The recyclers / re processors have to select tistewascrap which
are suitable for recycling /reprocessing.

Segregation: The plastics waste shall be segregated as per oldesCl-7
mentioned in the BIS guidelines (1S:14534:1998).

Processing: After selection and segregation of the pre-consumvaste
(factory waste) shall be directly recycled. Thetpmmsumer waste (used plastic
waste) shall be washed, shredded, agglomerateddext and granulated

&

31
Eco Friend and Co.



The CPCB has undertaken a project in collaboratiibim Thiagarajar College of
Engineering Madurai to evaluate the performancpadymer coated built roads
laid during 2002-2006 in different cities.

The observations are as below:

The coating of plastics over aggregate improvesachpLos Angels
Abrasion and Crushing Value with the increase ie thercentage of
plastics.

The extracted bitumen showed almost near valudtoshall stability. The
entire road was having good skid resistance artdrexalues.

All the stretches in the roads have been foundoressly strong.

The unevenness index values of these roads arky &0 mm/km, which
indicate a good surface evenness.

The plastic tar roads have not developed any pesholtting, raveling or
edge flaw, even though these roads are more tharyéars of age.
Polymer coated aggregate bitumen mix performs egthpared to polymer
modified bitumen mix.

Higher percentage of polymer coating improves tinelihg strength of the
mix.

Foam plastics have better binding values.

&+
n + *x n_

Plasma Pyrolysis is a state of the art technolegyich integrates the thermo
chemical properties of plasma with the pyrolysi®gmss. The intense and
versatile heat generation capabilities of PPT endlib dispose off all types of
plastic wastes including polymeric, biomedical drarardous waste in a safe
and reliable manner.

In plasma pyrolysis, firstly the plastics wastdad into the primary chamber at
850 deg C through a feeder. The waste materialocis®s into carbon
monoxide, hydrogen, methane, higher hydrocarbors leiduced draft fan
drains the pyrolysis gases as well as plasticseniagh the secondary chamber,
where these gases are combusted in the preseesgeeds air. The inflammable
gases are ignited with high voltage spark.

The secondary chamber temperature is maintainedoaind 1050 deg C. The
hydrocarbon, carbon monoxide and hydrogen are cetetiunto safe carbon
dioxide and water. The process conditions are ra@etl so that it eliminates
the possibility of formation of toxic dioxins andrins molecules (in case of
chlorinated waste). The conversion of organic waste non toxic gases (CO2,
H20) is more than 99%. The extreme conditions asRla kill stable bacteria
such as Bacillus stereo thermophilus and Bacillubtiks immediately.
Segregation of the waste is not necessary, as Wigty temperatures ensure
treatment of all types of waste without discrimioat

The CPCB has initiated the study in associatiorh viiacilitation Centre for
Industrial Plasma Technologies (FCIPT), InstitufePtasma Research (IPR)
The objectives of the study are to conduct perfoicaastudy of the PPT on 15
kg/hr prototype demonstration system developed BYPF/ IPR for proper
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disposal of plastics waste and also monitor aitityuparameters e.g. suspended
particulate matter (SPM), carbon monoxide (CO),rbgdrbons (HC), benzene,

dioxins, furans etc. with regards to gaseous ennssiCPCB also proposes to
undertake study on safe disposal of plastics wasitey higher capacity (approx.

50 kg/hr) plasma pyrolysis system as in future aray set up prototype plasma
pyrolysis plant on demonstration basis (15 kg/histeradisposal capacity) at

specific locations (hilly and pilgrimage) in conion with State Government.

) 28 &

A research-cum-demonstration plant was set up apila Maharashtra for
conversion of waste plastics into liquid fuel. Tinocess adopted is based on
random de-polymerization of waste plastics intaiiligfuel in presence of a
catalyst. The entire process is undertaken in dlgsactor vessel followed by
condensation, if required. Waste plastics whiletingaupto 270 C to 300 C
convert into liquid-vapour state, which is collett®e condensation chamber in
the form of liquid fuel while the tarry liquid waestis topped-down from the
heating reactor vessel. The organic gas is gernkvetéch is vented due to lack
of storage facility. However, the gas can be usedual fuel diesel-generator set
for generation of electricity.

) ) &+

There are no liquid industrial effluents and nmflavashings as it is a dry
process.

There are no organized stack and process emissions.

Odour of volatile organics has been experiencetthénprocessing area due
to some leakages or lack of proper sealing

Absolute conversion of liquid-vapour was not polssilmto liquid, some
portion of gas (about 20%) is connected to the gdoe However, the
process will be improved in full-scale plant.

PVC plastics waste is not used and if used, itlessthan 1%. In case PVC
is used, the chlorine can be converted into hydooth acid as a by-
product.

The charcoal (charcoal is formed due to tappingaofy waste) generated
during the process has been analysed and contaiwy hmetals, poly
aromatic hydrocarbon (PAH) which appears to be fulmes in nature. The
source of metals in charcoal could be due to tlesence of additives in
plastics and due to multilayer and laminated piasti

Monitoring of process fugitive emissions in the waasrea as well as
emissions from the engines/diesel generator setsedgssarily required
(where this liquid fuel is used) for various paraenge such as CO, HCI,
Styrene, Benzene, VOCs.

+

The environmentally degradable polyolefin films aefined as those materials
that contain degradation process of polyolefinckti(bag/film/ sheet) under
conditions of composting. Often queries are raisgrrding biodegradability of
plastics but clear-cut answer is not available abte biodegradability of
plastics. In view of above, CPCB has initiated adgtin collaboration with
Central Institute of Plastics Engineering and Tetbgy (CIPET) to establish
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the biodegradability and compostability (e.g. fregptation rate, degradation
rate and safety) of polymeric material availabldridia and abroad. The study
will include:

Inventorisation and assessment of the manufacturistgtus of
biodegradable plastics in India particularly withference to processing
technologies and the environmental issues.

Establishment of the degradation rate (change iemital structure,
decrease in mechanical strength, fragmentation eighw loss) of the
polymeric material or plastics material under latory scale composting
conditions.

Finding out self-life and its impact on environmésoil, water of plastics
with reference to colour and additives, once #@tigposed off)

Assessment of effects on foodstuffs with referemoeatural colours and
additives.

5o " % (
11

It is estimated that approximately 4-5 % post-consurar plastics waste by
weight of Municipal Solid Waste (MSW) is generated ifindia. The plastics
waste generation is more i.e. 6-9 % in USA, Europend other developed
countries due their consumption habits As per data available on MSW,
approximately, 4000-5000 tons per day post consuplastics waste is
generated, however, pre-consumer waste or scraprestly utilized in the
industry itself. The plastics waste constitutes toajor category of plastics; (1)
Thermoplastics’ and (2) Thermoset plastics. Theldasijs, constitutes 80%
and Thermoset, constitutes approximately 20% dfl tpbst-consumer plastics
waste. The Thermoplastics are recyclable plastictwinclude; PET, LDPE,
PVC, HDPE, PP, PS etc., however, Thermoset plastiogains Alkyd, Epoxy,
Ester, Melamine Formaldehyde, Phenolic Formaldehy&dicon, Urea
Formaldehyde, Polyurethane, Metalised and Multilégkastics etc. The major
problem in plastics waste management is of cotbectsegregation and disposal.
At present, the plastics waste disposal is doneutitr unorganized sectors i.e.
Rag pickers and Kabariwaslas. More importantly,dbiection, segregation and
to an extent disposal system is carried out throwgsgcientific method which
create environmental problem as well as an "Eyé&sditeerefore, there is need
to reorganize whole recycling process and in thigext, CPCB has enlightened
this issue to a extent by developing new recycltaghnique as well as
developed innovative technologies for disposal tdsfics waste such as
"utilisation of plastic waste in road constructioahd "re-engineering the
recycling process".

=

Enactment of statutes on Pollution Control and #heerience gained in
implementation of the various provisions of thesgsAn the past more than two
decades had indicated that Govt. machinery alomactaeffectively cope-up

ZLFrom CPCB Website - CPCB on Plastic and Waste Mgemant Issues
22 From CPCB Website - Role of NGOs
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with the task of pollution control until supportég the masses. The need for
participation of masses in achieving the targetsnroiited in the Policy
Statements for Abatement of Pollution has been detingly. Public interest
litigations have successfully demonstrated thgtaesible and concerned NGOs
and public spirited individuals can bring aboutndiigant pressure on polluting
industries for adopting pollution control measures.

NGO being one of the most effective media to rehehpeople these days may
play a significant role in this regards. NGOs assisting the State Pollution
Control Boards to a greater extent in providingtfihand information and
generating mass awareness with regard to contrglob@ition and can better
function in this field in the following ways :
By conducting preliminary river surveys and surueir pollution control
area for identification of any pollution source.
By keeping vigil on abstraction of water/dischaofesewage trade effluent
by any industry in quantity in relation to flow/wohe.
By conducting sampling and analysis of river/webliter to ascertain the
quality of river/well water.
By providing information regarding any cause orrpirany poisonous,
noxious or polluting matter into any stream or veglon land or in air.
By keeping vigil in the surrounding area, river,liwvéand and air against
pollution and reporting to State Board/Central Bpdfrfound any.
By providing information whether any river stretaquires prohibition on
use for disposal of polluting matters — for notifion under Section 24 of
the Water Act.
By providing information regarding violation of ceent such as discharges
in odd hours etc.
By publishing the minimum height of the stack/chaymprescribed for the
industry/industrial operation etc. and ambient aimd ambient water
standards.
By publishing the notified restricted areas whenglustries, industrial
operations etc. shall not be carried out or shallcarried out subject to
certain safe-guards.
By providing information on fish kill or other sudd damage to the
environment not noticed by the State Board.

As far as, Central Board is concerned, it has lee¢ending its full co-operation
by providing financial assistance for conductingssirawareness programme in
their area. The water testing kit developed by CRCBeing provided to NGOs
on subsidized rates making their task easy. Simedtasly the technical
publications are also being provided on subsidiztds to NGOs by CPCB. In
addition to the above, CPCB has been conductingr-bnttion meets and
Training Programmes through selected Institutiom$ eapable NGOs to other
NGOs especially for those working at grass-rootelew villages, town and
cities.

In all, we appreciate the aptitude and efforts dB@& who have played
magnificent role in this field of environment prote®n. We expect many more
NGOs will come forward to take-up the issues reg@ydenvironmental
management and promote sustainable developmbmt. J. Environmental
Technology and Management, Vol. 7, Nos. 3/4, 2697 3
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Community solid waste management planning shouldased on an analysis of
the quantity and composition of the area’s municiged commercial waste
streams to determine what can feasibly be managesbbrce reduction and
recycling.

- Joint planning by community/environmental groupsyders to minimize
contractual problems and other issues involvinginipal personnel and to
maximize environmental benefits is encouraged.

Economic considerations of recycling should inclasteided disposal fees,
the avoidance of future clean-up costs, and thesco$ future land
acquisition, transportation, and facility developmeDisposal cost savings
of recycling programs should be publicized. Dispasacharges may be
used as means of financing recycling programs.

The establishment of stable markets for recycleder@s is essential.
Awareness should be created to promote procurenséntproducts
containing a high content of recycled and recydabhterials, and require
that contracts specify products with the highesicpcal percentage of
recycled content.

Products and packaging materials should be conspéty labeled to
indicate recycled content, including post-consurmentent, recyclability,
toxicity and appropriate disposal.

Household and small quantity commercial toxic arazandous wastes
should be segregated, labeled and collected separatcommunity-level
programs that recycle, treat, or otherwise safaypage those wastes.

A comprehensive waste management program shouldt@irecover all
useful materials, with zero trash the ultimate gddter source separation
of recyclables, remaining salvageable materialsilshbe recovered from
the waste stream.

Discarded tires should be recapped, reused as mubbereclaimed by
processing into material for road surfacing or otges. Burning of tyres is
strongly discouraged to prevent emission of toxibarmful gases.
Components of the waste stream such as wood weatefruction and
demolition debris, and white goods (e.g., stovabrafrigerators) should be
removed and processed to recover the material.igeedints should be
recovered and recycled.

Items, which can be repaired such as furniturestaad small appliances,
should be recovered and made available to the gthrough second-hand
shops, charitable organizations or waste exchanges.

NS =H#

Thin polythene colored bags in municipal waste awdl known to cause
hazards to the natural environment and to animiiese bags contain toxic
metals and are non bio-degradable.

They cause damage to municipal drainage systemsstanch water drains by
choking. In July 2005, Mumbai city faced a majovolll disaster: one of the
reasons given for the flooding was the blockageated in the drainage system
by plastic litter.
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When these plastic bags get mixed with MSW, they difficult to separate
from other waste. If they are dumped on land witlheo MSW, they do not get
degraded by microorganisms and will remain in tbéd ®r years together,
preventing rainwater seepage into the ground. Thags are also reported to be
a cause of the death of many animals that feecadvege dumps.

Plastic bags should not be dumped into municipabage. If segregated at
source, they can be recycled.

It is best if the authorities provide different emd containers for storing and
handling the different kinds of wastes. The follogicolors are recommended:

Green container : Biodegradable waste
White container : Recyclable waste
Black container : Others (Inorganic/Hazardous waste

The biodegradable waste can be treated and dispdBadsed as manure in the
premises or it can be given to the local munictgalehicle for further disposal.

The recyclable waste can be sold to the raddiwaszi@p dealer.

MPCB and Municipality can be contacted for disposhlother (inorganic /
hazardous) waste.

A #Hig""

Dry waste such as paper, shampoo bottles, glass books, wires, safety pins,
caps of mineral bottles, plastic utensils and teys,, can be handed over to rag
pickers and kabaris who can further carry the whsteecycling or reuse.

Some items that can be recycled or reused are Hivleny:

Old copies, old books, paper bags, newspapergrekting cards,
Cardboard box
Containers, bags, sheets

3
Bottles, plates, cups, bowls

&
Old cans, utensils, clothes, furniture

o Only Biodegradable Plastics should be sent for recycling.

"% " (1
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There is a constitutional obligation of each citizender Article 51A (g) to
protect the environment. Each citizen should cbotd to protect the
environment byreducing, reusing and recyclingsolid waste and thereafter
managing its safe disposal. Cleanliness starts ftben house. Each citizen
should ensure that the solid waste generated fristhen house is segregated,
stored and disposed of as per the guidelines pedvid protect the environment.
Non Governmental Organizations (NGOs) should tageinitiatives to work
with local residents to improve the sanitation, reggtion of waste, garbage
management, etc. They can play an active role garozing surveys, studies
and new technologies to attract private entrepneném take up solid waste
management as a project on a professional leveDdN&hould help to create
awareness in the society about cleanliness, impogtaf waste segregation, ill-
effects of improper waste management and to proedteation and awareness
in schools. NGOs should involve the community irsteamanagement. NGOs
also should encourage minimization of waste througthouse backyard
composting, home composting, vermin-compostingldodas generation.

YO
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Community solid waste management planning shouldbased on an
analysis of the quantity and composition of thea@emunicipal and

commercial waste streams to determine what canbfgase managed by
source reduction and recycling.

Joint planning by community/environmental groupsyders to minimize

contractual problems and other issues involvingioipal personnel and to
maximize environmental benefits is encouraged.

Economic considerations of recycling should inclasteided disposal fees,
the avoidance of future clean-up costs, and thesco$ future land

acquisition, transportation, and facility developmeDisposal cost savings
of recycling programs should be publicized. Dispasacharges may be
used as means of financing recycling programs.

The establishment of stable markets for recyclederizds is essential.
Awareness should be created to promote procurenséntproducts

containing a high content of recycled and recy@dabhterials, and require
that contracts specify products with the highestcpcal percentage of
recycled content.

Products and packaging materials should be conspsty labeled to

indicate recycled content, including post-consumentent, re cyclability,

toxicity and appropriate disposal.

Household and small quantity commercial toxic arakdndous wastes
should be segregated, labeled and collected separatcommunity-level

programs that recycle, treat, or otherwise safaypage those wastes.

A comprehensive waste management program shouldt@irecover all

useful materials, with zero trash the ultimate gddter source separation
of recyclables, remaining salvageable materialsilshbe recovered from
the waste stream.

Discarded tires should be recapped, reused as nubbereclaimed by

processing into material for road surfacing or otlees. Burning of tyres is
strongly discouraged to prevent emission of toxibarmful gases.
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Components of the waste stream such as wood weststruction and
demolition debris, and white goods (e.g., stovabsrafrigerators) should be
removed and processed to recover the material.igeedints should be
recovered and recycled.

Items, which can be repaired such as furniturelstand small appliances,
should be recovered and made available to the @thriough second-hand
shops, charitable organizations or waste exchanges.

The Central Government, to perform its functionsfeafvely as
contemplated under sections 6, 8, and 25 of thar@mwent Protection
Act, 1986, has also made or issued other Rulesfitddions and Orders
that impinge upon the environmentally safe handlofgwastes. These
include:

The Bio-Medical Wastes (Management & Handling) RulE998.

The Recycled Plastics (Manufacture and Usage) RUS99.

The Plastic Rules: Prohibit the usage of carry bageontainers made of
recycled plastics for storing, carrying, dispensing packaging of
foodstuffs.

Prescribe that the minimum thickness of carry bagsde of recycled
plastics shall not be less than 20 microns.

Directs the manufacturers of carry bags that threydaags and containers
shall be in natural shape or white in color.

Stipulate that recycling of plastics shall be utalezn strictly in accordance
with the standards prescribed by the Bureau ofamdStandards. The
manufacturers of recycled plastics carry bags ghallk their products as
‘recycled’.

This notification also provides that the Plasticglustries Association
through member units shall undertake self-regujatoeasures.

7" %0 S
8

The Central Pollution Control Board (CPCB) and @iate Pollution Control
Boards (SPCBs) within the given powers to them umelevant Acts and Rules
have been attempting to persuade local bodiesk® dppropriate measures for
the treatment and disposal of domestic sewage amicipal solid waste.

The Supreme Court of India has given directivealt&@tates to comply strictly
with Municipal Solid Waste Management Rules MahlatrasPollution Control
Board. Maharashtra Pollution Control Board has miathorization to 245
Urban Local Bodies for MSW management. MPCB in cdtaton with
AIILSG have prepared the checklist for identificetiof processing and disposal
sites to facilitate effective implementation of MSWles.

Maharashtra State Government also has formed tht&iddiLevel Committee
under Chairmanship of District Collector for iddiatation / selection of landfill
sites. MPCB has extended financial assistance te focal bodies for
model/demo projects which will guide ULB as a raadp for development of
projects which will guide ULB as a road map for dieypment of MSW project
and its proper operation and maintenance.
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Urban Local Bodies, MPCB and State Government amekiwg together to
manage the increasing load of MSW, however publartigipation and
community level treatment of MSW will help to dease the load on Municipal
solid Waste Management.
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Carry your own cloth or jute bag when you go fooghing.

Say no to all plastic bags as far as possible. &epWith paper, cloth and
jute bags.

Reuse the soft drinks pet bottles.

Segregate the waste in the house as wet and dep @ garbage bins and
see to it that the biodegradable and the non-biadiadple material is put
into separate bins and disposed of separately.

Dig a compost pit in your garden and put all thediegradable waste into it
to provide you with rich manure for your garden.

See to it that all garbage is thrown into the mipak bin for further
disposal of municipal solid waste. Do not litter omad or in offices,
theatres, market places and/or any other commolicppilaces. When you
go out, do not throw paper and other wrappingsvendeftover food here
and there; make sure that it is put into a dustbin.

Do not throw the waste/litter on the streets, dvaiopen spaces, water
bodies, etc.

Community storage/collection of waste in flats, tiasforied buildings,
societies, commercial complexes, etc.

Manage excreta of pet dogs and cats appropriately.

Provide waste processing/disposal at a communigl.le

Organize public education and awareness programgedse awareness in
children by interesting education programs in s¢$00

2 "#ORHE"'1

Plastic recycling is the process of recovering scrap or waste pkstnd
reprocessing the material into useful products, edomes completely different
in form from their original state. Before recyclingastics are sorted according
to their resin identification code, a method ofegmirization of polymer types,
which was developed by the Society of the Plastiedustry in 1988.
Polyethylene Terephthalate, commonly referred t&®&3, for instance, has a
resin code of 1. When compared to other materikis flass and metal
materials, plastic polymers require greater prangsfo be recycled.[citation
needed] Plastics have a low entropy of mixing, Whis due to the high
molecular weight of their large polymer chains. Aaromolecule interacts with
its environment along its entire length, so itshafgy of mixing is large
compared to that of an organic molecule with alsinstructure. Heating alone
is not enough to dissolve such a large moleculealrse of this, plastics must
often be of nearly identical composition in ordemntix efficiently.

B [REF: http://en.wikipedia.org/wiki/Plastic_reciru]
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When different types of plastics are melted togethey tend to phase-separate,
like oil and water, and set in these layers. Thasptboundaries cause structural
weakness in the resulting material, meaning thainper blends are only useful
in limited applications. Another barrier to recydi is the widespread use of
dyes, fillers, and other additives in plastics. Tise of biodegradable plastics is
increasing. If some of these get mixed in the oftlastics for recycling, the
reclaimed plastic is not recyclable because th@éanee in properties and melt
temperatures.

Many such problems can be resolved by using a netaborate monomer
recycling process, in which a condensation polyessentially undergoes the
inverse of the polymerization reaction used to nfiacture it. This yields the
same mix of chemicals that formed the original pady, which can be purified
and used to synthesize new polymer chains of time sgpe.

Option is the conversion of assorted polymers p@troleum by a much less
precise thermal de-polymerization process. Suchoagss would be able to
accept almost any polymer or mix of polymers, idahg thermo set materials
such as vulcanized rubber tires and the biopolynieréeathers and other
agricultural waste. Like natural petroleum, therofeals produced can be made
into fuels as well as polymers. A pilot plant ofsthype exists in Carthage,
Missouri, USA, using turkey waste as input materiRécently, a process has
also been developed in which many kinds of plastin be used as a carbon
source in the recycling of scrap steel. Yet anofitecess that is gaining ground
with startup companies (especially in Australiajteleh States and Japan) is heat
compression.[citation needed] The heat compregsioness takes all unsorted,
cleaned plastic in all forms, from soft plastic bag hard industrial waste, and
mixes the load in tumblers (large rotating drumsersbling giant clothes
dryers). The most obvious benefit to this methodhes fact that all plastic is
recyclable, not just matching forms. However, cistin rises from the energy
costs of rotating the drums, and heating the padt-pipes.

The SPI resin identification coding system is acdetymbols placed on plastics
to identify the polymer type. It was developed b tSociety of the Plastics
Industry (SPI) in 1988, and used internationallfjae Tprimary purpose of the
codes is to allow efficient separation of differpotymer types for recycling.
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The strategy for effective management of plastiestes should entail the three
R's: Reduction, Reuse and Recycling of wastes. éjethe action programme
suggested by the Task Force includes a packageswéRtive, Promotional and
Mitigative (PP) measures to achieve these objextiVhe implementation of the
strategy will require active involvement of all §eas of the society in which
the industry and the civic authorities are the paytners. They have to act in
unison to discharge their responsibilities. Pulparticipation and catalytic

2MOU between BMC & Citizens — http://www.karmayogybr
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support from the Government are the two importamne-rpquisites for
implementation of the strategy. The action progranfon implementation of the
strategy covers the following components:

Preventive measures:Minimizing use of plastics, segregation of washesl!
compliance of environmental guidelines

Promotional measures:Improvement in waste collection system and reogcli
technologies.

Mitigative measures: Public awareness programme and penalties foritige
fire protection and safety measures. .

e #0"(

Establishment of a network of concerned Industrgo&gations, and the Indian
Centre for Plastics in the environment (ICPE), f@overnment-industry
interaction.

+

Guidelines on Plastics Packaging: Packaging caomssit52% of plastics
consumption. Accordingly, this issue was addre¢gethe Task Force and
'Guidelines on Plastics Packaging and PackagingtéVagere prepared.
Guidelines lay down measures aimed, as the fiistify;, at preventing the
production of packaging waste, and as additionadlfumental principles, at
reusing, at recycling, and other forms of recovgnrackaging waste, and
hence, at reducing the final disposal of such waste

BIS Guidelines/Specifications: The manufacture midoicts using recycled
plastics should follow appropriate BIS "Guideliree Recycling of Plastics”
and Indian Standard "Recycled Plastics for the rfaouring of Products-
Designation”, which have been finalized by Buredulrmian Standards
(BIS).

Limits to Recycling: Beyond Type-ll materials; (pa®nsumer plastics
waste of unknown origin having visible impuritiess per BIS Guideline),
recycling of plastics waste should be banned. A#tgvely, use of such
plastics wastes (beyond Type-Il) should be resaidefdr energy recovery.
Recycling of multilayer film packaging and plastieastes beyond Type-II
also be considered for use as composites and volypkcations, such as
substitutes for wood/concrete products.

Circulation of Dirty Coloured Plastics Carry-bag@@ucts,
Consumer items, such as toys, water bottles, Kodtarry bags etc.,
should not be allowed to use recycled plastics egasbeyond Type-I
(100%). Instead a blend with virgin plastics be ammaged (50:50), and
efforts should be made not to downgrade the quality performance of
end products. Re processors using dirty plasticstegafor the manufacture
of consumer items will be warned of the environraliptunsound practice.
Manufacture of dirty coloured carry-bags with visitcontamination and
their circulation in the market should be banned.

Recycling Logistics: The integrated plastics wastesmagement needs the
cooperation and participation of plastics industogal authorities and the
consumers. The industry needs to take the leadppasting pilot collection
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schemes with the objective of channelizing more amwde post-consumer
plastics wastes for recycling.

Consumer Awareness Programme: Social and enviraiaissues relevant
to the plastics industry should be addressed byirthestry. For this, it is
recommended that a country-wide consumer awarepesgramme be
launched from time to time through media, exhilnisp newsletters,
publications, video films, posters etc., for thaugation of common man,
environmentalists, Government Departments, tradesodstions,
educational institutions etc.

Applications Development Research: Appropriate igpfibns development
research programme should be launched by the iydimsassociation with,
and participation of waste reprocessors, governragencies CSIR, DST
and other R&D institutions. In order to prevent eafed generation of
plastics wastes, there should be shift from consupneducts to volume
applications, like synthetic lumber etc., whereyoding plastics wastes
could be technologically absorbed.

Penalties for Littering: Post-consumer plasticstesss primary source of
littering, as seen around in public places. Thisusth be contained by
promoting dustbins culture. Local authorities skloptomote anti- littering
measures; enforce provisions of existing laws, bpdmposing deterrent
penalties. In this connection, it is recommended fiovisions contained in
HP Non-biodegradable Garbage (Control) Act, 1998 ares 1996, may
be referred to.

Incentives: In order to prevent indiscriminate gatien of plastics wastes
and promote recycling incentives, technical andritial assistance should
be provided. Plastics products with appropriateyekate content should
attract price preferencel/incentives. To promotaeased use of plastics
wastes, incentives, like concessions in sales déagise duty and custom
duty, for up gradation of recycling technology, onp of technology,
equipment and machinery, may be considered fobétier use of plastics
wastes. Incentives should be provided by the gisgtidustry to rag pickers
and NGOs for increased collection of plastics waftem public places.
Recycling/Reprocessing machinery Equipment: Thease aready being
manufactured in India. The existing units mostlypeled upon local
machinery. However, there is a scope of up gradatd recycling
technology in tune with the scale of operationsd arse of improved
machinery. The plastics industry/waste recyclingsushould compile and
inventory of such machinery and their requirements.

Hazardous Plastics Waste: Plastics waste genessted result of use of
large number of products in Health and Medicame, hospitals, nursing
homes/clinics, should be carefully segregated. clef plastics waste
products should not be resorted to for materialsyaling. Same is
applicable in respect of plastics containers/paicikagused for shorting of
hazardous and toxic chemicals including insectgidpesticides, and
petroleum products. These should be carefully gegeel from waste
stream, and not resorted to materials recycling, ibainerated as per
Notification on Bio Medical Waste issued by Miniswf Environment and
Forests. Only clean packaging waste, like filmsSEshaped mouldings,
glucose bottles etc., are to be segregated forriasteecycling.

Fire Protection and Safety Measures: Appropriate firotection/safety
measures should be planned in and around plastsses dumps, waste
dealers markets, and reprocessing units, to prefientaccidents. Waste
dumps and dealers' markets should be located aifigokindustrial areas.
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Networks for Concerned Industry Associations: Tailfiate monitoring
growth and diversification of plastics packaginglustry - both flexible,
like carry/shopping bags, multilayer film packagirfdm wraps etc., and
rigid packaging, like EPS shaped moulded packagirigw moulded
containers, PVC PET bottles, disposables used itel hand catering
establishments, it would be necessary for each hdse products
manufactures to form into individual Associationsjth a view to
promoting waste management as a result of their, @seouraging
organized recycling, and upgrading its technoldgythis connection, the
plastics industry should resort to concepts of mining plastics waste,
reuse and increased materials recycling.

Centre for Plastics in the environment: Governmelmdustry Interaction
The Task Force recommended setting up of an autonsninstitution
under the name "Indian Centre for Plastics in Eorvinent” (ICPE). Social,
environmental and technical issues in respectastjals industry/processors
with specific emphasis on waste should be handjethis Centre based on
the pattern followed by similar institutions abroddhe plastics industry is
advised to work out modalities of funding and ofierg and finalize and
setup of the Centre.

6= L (-"S$S. " %"
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By Dr. A.N. Bhat, Director General
Indian Centre for Plastics in the Environment*

*ICPE brings out a Quarterly Publication and istsfeee of cost to all those
interested on Plastics and environment.

ICPE engaged itself to implement the recommendstamd guidelines issued
by the Committee constituted by the Honourable &mer Court of India in
1999 in Mumbai ( see Edgehoesissue Oct- Dec 2004, Oct- Dec 2006 ) and is
continually involved in the activities promotingaBtic Recycling and Waste
Management throughout India ( see Erioedssue April - June 2009 )

ICPE has taken a strong initiative, and sparedffoote or resources to conduct

numerous studies in the processing of Plastic wastibly in

1. the construction of roads in Mumbai and Kolkataeé £coEchoesissue
April - June 2004 ),

2. to get Fuel (Alka Zadgaonkar in Nagpur- see Ectroesissue Jul-Sept &
Oct-Dec 2004)

3. infinding Plastics Recycling Options (see Hechoedssue Oct-Dec 2006)

4. in Co-processing in Cement Kilns ( with ACC — sem{Echoesssue Oct-
Dec 2008)

B http://www.icpeenvis.nic.in/index.html
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For discussing environment friendliness of any pmtdve need to keep a few
important criteria in mind.

These are (i) conservation of resources e.g. ravenmaés, energy, water and
minimization of emission to air/water during maraitae (ii) performance
superior to alternatives, help conserve resourced §ii) recyclability,
biodegradability, reusability or alternative dispbsethods with least burden on
environment.

If one strictly applies these criteria, plasticsllvdlearly be seen to be an
environment friendly material.

H " %, VH#HHE -

Take the case of first criterion. Plastic procegsmvolves mild temperatures,
thereby using less energy, and does not resulblinting water or air, the way
paper or jute manufacturing pollutes. It is perhégsthis reason that Central
Pollution Control Board in their Guidelines for Magement of Consent and
Authorization (2001) has classified plastic proaagsunder Green category
while paper and jute belong to Red category. Iwwv# this, it is difficult to
understand why many times the so called environatistg appeal to consumers
to use paper bags instead of plastic bags!

, (#90™ "

On the second criterion, plastics out performs rofubstitutes. This is because
of an inherent property of plastics. Their perfonc&weight ratio is very high.
It has been estimated that for packing 500gm. feeane would need 500gm
of glass container, 130gm of tin container, butyoabout 12gm in case of
plastic packaging. Imagine the extent of conseowabf resources by plastic.
The advantage does not stop here. If we had tespmh one tone of packed
coffee from one part of the country to another, woald need to transport one
additional tone in case of glass packaging, 26@kg=ase of tin, while it would
be only 24kgs in case of plastics. This would resukaving on fuel, wear and
tear or carrier trucks, as well as that of road ktdirectly plastics usage as a
packaging material is a great boon on environmeaurgls. Plastic has also
prevented massive deforestation by offering woobsstutes like furniture,
building material, crates etc. In fact plastics dnagndered help in afforestation
programnmes in a major way e.g. nursery bags, urigation etc. Minor
irrigation system using sprinklers (drip and minbayve been reported to help in
conserving water to an extent of 40% to 70%. Rlaptickaging prevents
wastage of agricultural products and processedsfdodan extent of 25-30%.
Plastic woven sacks conserve 4 million tones of em@navoiding losses via
seepage as in traditional sacks. Similarly plagiges conserve material e.g. 1
Km of plastic pipe uses 1.7 MT while 1Km metal gipeeed 10 MT. Thus
plastic enables to get more out of less, and essswstainable development
programmes.
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Coming to the third criterion, viz disposal issuéshould be noted that plastics
are crushable and highly compactable occupyingdpase in landfills. They are
predominantly eco-neutral and do not leach any atemto contaminate soil

and ground water. In fact plastic films and sheetsused for protecting lining

of hazardous landfills. Some people fear that masting non-biodegradable
can cause harm to environment. For the types dfcapipn of plastics, its non-

biodegradability is an asset. In any case, totaknailisation of a solid waste is a
very lengthy process requiring special anaerobinditmns and methanogenic
bacteria. Newspapers/telephone directories fromdfids after 40 years were

readable. Similarly perishable products like wdstal, raked loaves and lumber
was found in landfills even after 25 years.

In India we already recycle 60% of plastics fromhbmdustry and urban waste
stream.

Briefly, let us look at a scenario if plastic pagkey were replaced with

traditional materials like paper, cloth, jute, nigtatc. This will lead to a major
penalty on the economic system. Phenomenal increasgd be affected in

weight of packaging (300%), volume of waste (160%)ergy requirement
(100%), and cost of packaging (210%). There are tftwieco viable alternatives
to plastics in modern society.

If from the above analysis plastics are environnfeiendly, why is there so
much of opposition to use of plastics from enviremtalists or regulatory
agencies in the country? The indiscriminate littgrof light plastic bags by our
people on the roads, parks, beaches and otheicplaties results in ugly sight.
Inefficient and inadequate management of solid evasbur country compounds
the problem. There is thus a need to educate masgaast littering, and
improving solid waste management by civic authesitiThis can be achieved by
combined efforts from Government, Industry andZ@iti groups.

Before concluding this paper, it would be usefuléfer to some of the myths
regarding safety issues in use of plastics, andiigeofactual details. It is
particularly widespread in case of PVC products.

% /"11/. %6#

Some people are worried that PVC may contain ViGylloride Monomer

(VCM), which is believed to be a carcinogen. Acty#his link was made in the
70's. With introduction of revised production teclagy, since late 70's, not a
single case of angiosarcoma has been identifiedngmeorkers in any PVC
factories. The problem has been eliminated.

Have most of our NGOs been fair in terming plaaScthe main environmental
pollutant while ignoring the lax attitude of citize about littering particularly of
thin plastic carry bags and absence of litterbins?

47
Eco Friend and Co.



Another wide spread myth is that PVC is a poterstiairce of dioxin. The fact is
that dioxin emissions have declined by 50% sinc&018ven though PVC
production has more than doubled. There is alsall@gation that burning of
PVC results in dioxin generation. The fact is thadst types of combustions
produce dioxin. It is wrong to blame any specifiatarial for dioxin production.
There are reports that after a fire in a PVC reangclvarehouse in Germany,
dioxin levels in fire gases were comparable to dh@unt of dioxin found in
unrestricted agriculture soil. Similarly when blotesbt of 26 people exposed to
the fire was carried out dioxin content did noteed that of unexposed subjects.

PVC does not cause disposable problem in Municpbd Waste (MSW) to the
extent it is made out. Nearly 75% PVC is used ipepj profiles and cables
which have a long (50-100 years) that do not foart pf MSW. About 10-15%
PVC consumption is in packaging and disposal apfitia. MSW has been less
than 0.5% weight of PVC. The contribution of ac&hgration from PVC is less
than 0.25% of the total. Major sources are sulghoxide from thermal power
station (69%), nitrogen oxide (29%) from auto efoiss

g Hg"' [ - "

By Dhurjati Mukherjee
New Delhi, July 29, 2009

Copyright © 2008 Sarkaritel.com. All Rights Resatve

The use of plastics, which are petroleum derivatiaed non bio-degradable, is
very common nowadays, especially in the form ofyfane bags, both in urban
and rural India. Early this month, the Minister 8fate of Environment &
Forests, Jairam Ramesh, appeared to have gotdka gctivists upset, when he
told the Lok Sabha that there is a general betighe country that plastic bags
have been banned, which is not a solution. Theeentdrld uses them and they
came as an alternative to paper bags, which hedaclnidd be more hazardous
to the environment as it would imply cutting moress.

Instead, the Minister assured that the Governmemitldvpursue a policy of
encouraging bio-degradable plastic, which thouglegmensive proposition, is
in a promising stage. Indeed, plastic waste isgaifitant portion of the total
municipal solid waste (MSW) and estimates reveat 19,000 tonnes per day of
such waste is generated i.e. 9 per cent of 1.20tlmkes of the total MSW. The
plastic waste constitutes two major categoriesrntioplastics and thermo set
plastics. The former constitute 80 per cent anddtter 20 per cent of the total
post-consumer plastic waste generated. Both thypss tare non-biodegradable
and have a long working lifetime.

The environmental hazards due to mismanagementastip waste includes:
littered plastics spoil the cities’ beauty and ohakains; garbage containing
plastics when burnt cause air pollution by emittgases; garbage mixed with
plastics interferes in waste processing facilitte’l may cause problems in
landfill operations; plastic waste contaminates #wl, thereby impairing

% (Copyright India News & Feature Alliance) E-Maihewseditor@sarkaritel.com
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agricultural productivity; and recycling industrieperating in nhon-conforming
areas are posing unhygienic problems to the envieor.

Apart from these, scientists have found that ptastaste interferes with the
flow path of sub-surface water, thus responsible development of local

anomalous high ore water pressure, which conselguenters the strength of

the mass. This has caused a failure of the slopeleahto landslides. Recent
investigation of landslides in Darjeeling and othezas have found that the soll
collapses once the plastic waste enters the siiesurBesides, plastics that
enter water bodies and lakes affect pisciculture.

Regulation of plastic waste has become a problemgh there is the Recycled
Plastics Manufacture & Usage Rules, 1999 and suwiesgly amended in 2003.
In recent years, there has been development ofiatds and guidelines for
reuse of plastic waste into construction of rog@s/ements, conversion of post
consumer plastics into crude oil, in blast furneesient kiln, densification of
multi-layer and laminated post consumer plasti¢s tard-boards, lumber etc.

It has to be admitted, as the Minister rightly pethout, that recycling if carried
out as per approved procedures and guidelines,nolge an environmental or
health hazard though a section of environmentalts not quite agree
guestioning its practicality. Various initiativeseabeing taken for recycling,
reuse and disposal of plastic waste. But thesentdabies are not very popular
and most municipalities are grappling with the peai of proper management
of plastic waste.

The best option is, of course, recycling in an svinentally sound manner.
But it is also a fact that most civic bodies fail ¢ollect and dispose waste.
Instead of implementing technological innovationtst& such as Himachal
Pradesh, Jammu & Kashmir, West Bengal other thdhi bave banned the use
of plastic bags. Recycling technologies, howevaxehbeen divided into four
general types — primary, secondary, tertiary andtamary. While primary
recycling involves processing of waste/scrap infwr@duct with characteristics
similar to those of the original product, secondamcycling involves
characteristics different from original product. rii@y recycling helps the
production of basic chemicals and fuels from ptastaste/scrap as part of the
municipal waste stream or as a segregated waste.quUhternary recycling,
which is most complicated, retrieves the energytenatrof waste/scrap plastic by
burning/incineration but this process is not in.use

In recent times, various organizations (includihg Central Pollution Control

Board) have experimented in the use of polymerembabitumen in road

construction and the results are quite satisfyiflge mixture is taken out at
around 130-140 degree Celsius from the mini hot pt&nt and used for road
laying. Optimally 10 per cent of bitumen is repldogith plastic wastes. This
process is found beneficial in two ways --it sathes fossil fuel and also solves
the problem of plastic waste amicably. The proégesather simple and can be
used with existing technology and the roads toehaeen found to be better in
marshal value strength, leaching, bleeding, stniggitc.

Besides, experiments of conversion of plastic wasie liquid fuel have also
been undertaken. After proper cleaning and dryihg,waste plastic is poured
into specially designed steel reactor in absenaexpfien and in the presence of
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coal and certain catalytic additive. It is heated300-3500 C to convert into
liquid vapour, which is then collected in a condditn chamber in the form of
liquid fuel while the tarry liquid waste is toppedwn from the heating reactor
vessel. The organic gas that is generated can bd ims dual fuel diesel

generator set for generation of electricity.

Importantly, there are other methods of conversibmplastic waste. The post
consumer waste of PET jars, bottles etc. can bgclext through a chemical
process. These small pieces are washed, driedhaedded into small pieces
and fed into the reactor as semi-solid stringsriesence of certain chemicals
and at desired temperature (around 2700 C). Thegstare then air-cooled and
converted into staple fibres and resins. The foroaer be used as fibres (rayon)
for manufacture of carpets, mattresses and clotmatgrials.

The other conversion option is to clean, dry, shhedplastic scrap and send the
same into mechanical densifier in high pressurés Material is converted into
solid plank which is then cut into desired pieaasiufse in doors, partition walls,
furniture etc. However, the downside is that duritige process the dust
generated may contaminate the ambient environment.

Though these technologies are available, most ef ntunicipalities are not
doing much in managing plastic waste properly. fewy States have started to
recycle and/or reuse such waste for productive gee®. Given the situation, it
may be imperative the ban on low-quality plastieselmforced strictly enforced
all over the country. If not, it could have far-cbing negative effects.

Besides, recycling must be undertaken effectivety accordance with
specifications of the Bureau of Indian StandardsSyBThe State Governments
should initiate measures to popularize recyclind eguse technologies so that
the plastic waste could productively be used. Reshaffering subsidy to
recycling plants could be an answer.—INFA

) 1 $ ll#
2"From MATHRUBHUMI, Friday, October 30, 2009 by Prof. P. C. Menon

Plastic is an indispensible material in the modemrld. It is an industry
involving millions of crores of Rupees all over thverld. India alone produces
and exports plastic materials worth millions of Rap, providing employment
and job opportunities to crores of people. Any idéalosing down the industry
or banning its production and distribution is nathi short of suicide.
It is impossible to find a suitable substitute e thear future. The reason why
the use of plastic is so popular and wide spreati@sconvenience of use, the
protection it gives to otherwise perishable matsréand the safety it renders in
packaging. Plastic carry-bags come in handy atestand vegetable shops,
eliminating the need to carry bags when you go pimap It is practically
impossible to carry enough number of cloth bagesmlyou are certain about
the quantum of things you plan to buy. Therefarés better to believe that the
world cannot think of Life without Plastic. What wequire is a regimen to
dispose of used plastic properly. Of course, a platined awareness program is

2" From www://mathrubhumi.org/index.php
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inevitable, but a total ban on the production asd af plastic materials is both
unwise and impractical. Instead, we have to stanking on the lines of how
used plastic can be re-used, recycled and dispefsadh healthy way. Though it
is advisable to use more of bio-degradable plaitis, not a feasible solution.
Some ways to tackle this problem are:

1. Recycling of plastics in an environmentally souwh manner. This involves
selection, segregation and processing.

2. Build roads using Plastics WasteThiagarajar College of Engineering,
Madurai has made extensive studies on this angima®d that such roads are
much better than bitumen coated roads.

3. Plastics Waste Disposal through Plasma Pyrolysifechnology (PPT).
This is a state of the art technology that intezggahe thermochemical properties
of plasma with pyrolysis process.

4. Conversion of Plastics Waste into Liquid Fuel. A research-cum-
demonstration plant was set up at Nagpur, Mahamébit conversion of waste
plastics into liquid fuel.

5. Thermalysis: Thermalysis is process whereby scrap and wast¢iqdaee
converted into liquid hydrocarbons that can be useduels (diesel, gasoline
etc.).

6. Re-use of plastic wastes as bindersWaste plastics, made up of
Polyethylene, or Polystyrene softens after heatiroyind temp 130-135 degree
C. A study using thermogravimetric analysis haswshahat there is no gas
evolution in the temperature range 130-135 degr@deéCsoftened plastic has
binding property; these molten plastics materiat t& used as binder. It is
found to be a good blend with bitumen for block mgk modified light roofing,

plastic flooring and polymer reinforced concrete. éd pilot study has been
successfully completed in the the Thiagarajar @ellef Engineering, Madurai.

7. Use of plastic shreddersA company named Cecon Pollutech Systems Pvt.
Ltd. Has produced machines that can shred usetiqpilai® re-usable materials.
The shredder shreds all kinds of waste like sysngeedles, glucose bottles, pet
bottles of mineral water, plastic lumps, pelletgod paper, cardboard etc. This
can be widely used in Finishing & Producing IndystHospitals / Nursing
homes, Bio — Medical Waste, Laboratories, Catefimdustry, Supermarkets,
Municipal Authorities, Pharmaceutical Industry, ®la Industry, and Card
Board Industry.

8. Using Compactors :A compactor is a machine or mechanism used to
reduce the size of waste material or soil througimmaction. A trash
compactor is often used by homes and businesses to redeasbhme of trash.
Normally powered by hydraulics, compactors take ynahapes and sizes. A
large bulldozer with spiked wheels called a landfimpactor is used to drive
over waste deposited by waste collection vehidl#€Ys). WCVs themselves
incorporate a compacting mechanism which is useiddeease the payload of
the vehicle and reduce the number of times it basntpty. This usually takes
the form of hydraulically-powered sliding platesialihsweep out the collection
hopper and compress the material into what haadyrbeen loaded.
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a. Commercial use
Many retail and service businesses, such as faxi, feestaurants, and
hotels, use compactors to reduce the volume ofraoyeleable waste as
well as curb nuisance such as rodents and smeheltospitality industry
tolerance for such nuisances is particularly loWwe3e compactors typically
come in electric and hydraulic operation, with quia few loading
configurations, like Ground-Access, Walk-On and \8ed Indoor Chute.
These compactors are almost exclusively of weldedl| sonstruction for
two reasons: durability under pressure and expoturthe elements, as
compactors are installed either completely outdasrsometimes under a
covered loading dock.

b. Residential use
There are also trash compactors designed for msdleuse which,
likewise, reduces the volume, smell, and rodenbleras of garbage. This
can be especially valuable for households which
regularly dispose of items such as disposable-diapees or the non-edible
portions of vegetables from a large garden. Reldtedhis, there are
frequently limits to the number of trash bags/réaeles that can be left
outside for residential pickup, which further rerslesuch compactors
beneficial to such households.

c. Municipal use
In addition to the waste vehicle and landfill uigere are solar-powered
trash compactors that can hold the equivalent 6f@dllons of trash before
they need to be emptied.

Waste Management System At Bruhanmumbai Municipal Crporation

In Mumbai, the Dry and Wet waste is separated atsthurce itself, so that the
Dry wastes could be further segregated and seme&ycling, resulting in lesser
load to the landfill sites. The wet waste is preeesthrough vermiculture or
similar process to generate compost. ICPE hasddmands with some NGO's
and BMC to propagate the Proper Solid Waste Managérulture among the
citizens. BMC has given a secured area and a shezb§regation of dry waste,
two one- tonner vans to move in the locality foh@urs to collect dry wastes
from households, Identity badges to the rag pickers accompany the BMC
vans and collect dry wastes from door steps ohtheseholds/society buildings
and bring them to the sheds for segregation. Thewdistes are product-wise
segregated into paper, plastics, metal and otfidrsse segregated dry wastes
are stored in the secured sheds for disposal. Steafers come and buy the
scraps. The amount thus collected is distributecormmthe rag-pickers.

The wet wastes are collected by separate BMC vams the household
localities for composting, resulting into zero gagb concept. ICPE has
provided collection bins, hand gloves, aprons, mastc. to the rag pickers, and
promotional literature to the society members. IC&BEo0 co-ordinates with
BMC, NGO's and others, provides training to ragpis and conducts
awareness programmes to the general public, satoldren, members of the
housing societies etc.

The invention of Plastic and the materials madeddut has revolutionized the
consumer industry to such an extent that a blalndeton the production and use
of Plastic is unwise. Instead, it is time to thinkthe above mentioned ways to
handle used plasic.
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What is possible in a big metropolitan city like Mhbai should certainly be

possible in the Corporations, Municipalities anchéteayaths in Kerala. But

what we essentially require is a definite changéh@énmindset. We believe that
dirt in our house is decoration in the street. \Wselfy throw out the waste from
our house over the walls on to the roads, and bléimee government as

irresponsible for not clearing the rubbish. Stifiere is some hope for us. The
valuable service done by Kudumbasree in many réspekds us that something
is possible in our State. A further extension of,thwith ample help and

guidance from the State and Local Self-governmerds, go a long way in

Waste Management with the involvement of the emdighd public of Kerala.

References:http://www.cpcb.nic.infwast/plasticw@gtions_Plastic_Waste_Ma
nagement.pdf

http://www.cecon.in/waste-plastic-shredder.html
http://en.wikipedia.org/wiki/Compactors)
http://www.rocksiderecycling.co.uk/compactors_ RRP@%p)
http://www.envis-icpe.com/waste_seg.htm#brihn
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2Erom The Hindu:

Anti- Plastics view: There are certain people velne against the proliferation
of the Plastics, and their views must be taken adcount before drawing any
conclusion . One such view, which could be repriegive, is mentioned here :

Plastic defies any kind of progressive attempt apabal — be it through
recycling, burning or land filling. The solution this case should be a ‘zero
waste’ policy and saying ‘no’ to plastics.

Hazardous: Plastic is one of the major toxic palht$ of our time.

The next time we do shopping and carry home ouct@asge in a cute, comfy
plastic carry-bag, think: we are contributing t@dly pollution, the ill-effects of
which are irreversible and harmful to future getieres!

Statistics reveal that daily use plastics like Rifttles, polythene carry bags and
HDPE grain sacks account for nearly 20 per cenMahicipal Solid Waste
(MSW) in our country!

“In the past decade India’s consumption of plastias grown by 12 per cent a
year. Based on various parameters like resin, Hulityaand heat resilience
plastics are categorised in the grade 1 to 7. iagieoducing a lot of plastic and
most of it is of low quality... it is not even wortreaycling!,” laments

% Online edition of India's National Newspaper

Saturday, Jan 19, 2008
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Ramakumar Purushotham, Associate Vice Presidenerdy Upstream, Enzen
Global Solutions, an energy and environment coimguftrm.

How harmful is plastic

Plastic is one of the major toxic pollutants of otime. Being a non-
biodegradable substance, composed of toxic chesnigkstic pollutes earth, air
and water. Plastic wastes clog the drains and &dlyedits urban sewage
systems.

Choked drains provide breeding grounds for diseasising mosquitoes besides
causing flooding during the monsoons.

Plastic wastes being dumped into rivers, streardssaas contaminate the water,
soil, marine life and also burning of plastic wastatributes to air pollution.
“The toxic chemicals that go into making of plastied pose serious threat to
living beings of all species on earth are Benzemkigh can cause cancer),
Styrene (extremely toxic), Sulphur Oxides (whichirhahe respiratory system),
Nitrous Oxides (which adversely affect the nervosgstem and child
behavioural development) and Ethylene Oxides (hamae and female
reproductive capacity),” explains Ramakumar.

Can we recycle plastic?

Plastic causes serious damage to environment hothgdits production and its
disposal. “Disposal’ of plastic is actually a mythsays Ramakumar. Once
plastic is produced, the damage is done once amdlfdPlastic defies any kind
of attempt at disposal — be it through recyclingsning or land filling.

“Since plastic does not undergo bacterial decontipaosiland filling would
mean preserving the poison forever. Landfills also gprone to leaks. The
cadmium and lead in the wastes invariably mix widin water, then seep
through the ground and drain into nearby streanus lakes and other water
bodies. Thus the water we use gets poisoned. Byplastics is not a disposal
option either. When burned, plastic releases a dibpbisonous chemicals into
the air, including dioxins, which is a carcinogehg adds. Apart from these
perils, recycling of plastic is known to be uneconeal, dirty and labour-
intensive.

Recycling of plastic is also associated with skimd aespiratory problems,
resulting from exposure to and inhalation of toxfames, especially
hydrocarbons and residues released during the ggoce

What is worse, the recycled plastic degrades inlitguand necessitates the
production of more new plastic to make the origipepduct. Made from the

petroleum refining process, plastic is a non-rerdevail based fossil fuel.

Experts say that reprocessing of plastics involes creation of a secondary
product known as plastic lumber or clothing fibrefich is also not recyclable
and non-biodegradable.

The solution?
The only way to reduce the hazards of plastic isethuce the use of plastic and
thereby force a reduction in its production.
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“We should favour Zero Waste policies rather thaast® management
strategies. Zero waste is a budding global movenwinied at holding
manufacturers responsible for the materials thedyce and profit from. At the
manufacturing level itself, there are some regoreito ensure that the product
being manufactured is biodegradable and does na hay adverse effect on
the environment. The products should be designed néro waste in mind,
otherwise they should not be considered culturatlgcologically sustainable,”
advises Ramakumar.

Education regarding waste is also an important §itsp. As a leading importer
of industrialised nation’s wastes,

India has suffered under a disproportionate amotitite world’s toxic legacy.

Banning disposable plastics is one of the mostessfal ways that a country
can protect its people and environment from indesstmotivated more by profit
than by a concern for humanity.

As an alternative to disposable plastics, we shewmdourage the use of tetra
packs, glass bottles, cloth and paper bags whiehearyclable.
MYTHILI G. NIRVAN
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From The Hindu — 31 July 2009

contents of this screen are expressly prohibiteédout the written consent of
The Hindu ( K.T. SangameswaraBoard empowered to act under Central
rules- Impact on environment and health highlighted

CHENNAI: The Madras High Court has pulled up themllaNadu Pollution
Control Board for its failure to strictly implemetite Central rules with regard
to the sale and use of plastic materials.

“The Board seeks to shirk its duty and responsjbiiolely on the ground of
want of legislation by the State, which in our ddesed view, cannot be
accepted as the Board is empowered to act in tefntee Central rules,” a
Bench comprising Justices D. Murugesan and K. Viemkanan, said, passing
orders on a public interest litigation petition.

The failure to implement the rules was obviousvadls common to see not only
plastic paper bags but also plastic cups on theetstrof cities, towns and
villages. The use of plastics in shops and howstrary to rules, was also
common knowledge. Soil and water pollution dueumging of plastics, and air
pollution due to burning of plastic bags, was afajer concern. Consumption of
foodstuff packed in such plastic bags endangeredhttalth of the people, it
said.

2 0nline edition of India's National Newspaper

Friday, Jul 31, 2009
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The Bench observed that recycling may be somewsefulito avoid pollution,
but the impact of the use of plastics on the emvitent, particularly on the
health of human beings and animals, was much meneus. In view of the
undisputed devastation of the environment, thenddcbe no excuse for the
Board not to implement the rules strictly.

The court said the Union government had introduce&eptember 1999 the
Plastics Manufacture, Sale and Usage Rules empogvehe Board to issue
registration certificates to units manufacturingecycling carry bags and so on,
and implement the rules. Admittedly, except in sqiaees, practically the rules
had not been implemented. Other than some avermelating to the inaction

of the State to bring in legislation, the Board ad taken action in terms of the
Central rules.

In his petition, A. Narayanan, trustee of Sevamarsil prayed for a direction to
the authorities, including the Secretaries of thevibnment and Forest

Department and the Municipal Administration and &aBSupply Department

and the TNPCB, to ban throughout the State the faature, distribution and

use of plastic carrybags, irrespective of sizethrakness.

He also sought a ban on single-use plastic itessstigan 150 microns thick, and
coloured pots, mugs and so on made of recycledaaia plastic.

: " % . ", (1
30 6.( 1

The benefits of plastics in various applicationsaaimost all areas of our daily
life are well known all over the world includingdia. Plastics as energy saver is
a well understood phenomenon which puts plasticsnasof the top listed man
made eco friendly materials. Plastics cause mini@@R emission during its
manufacture (basic raw material), production (paislufor use) as well as
during its transportation/usage compared to altemmanaterials for the same
applications. A recently published Carbon Life @&ycl

Analysis conducted by McKinsey & Company underwadgtproject sponsored
by International Council of Chemical Associatioh€CA) reveals thabut of
top ten Green House Gas Emission Savers in the indu  stry, plastics
account for four application areas — Insulation in the Building
Construction, Packaging, Automotives and Pipinge Hxecutive Summary of
the cLCA study report has been published in thi¢iced of ICPE Newsletter
with the consent of ICCA. ICPE ENVIS Newsletter lvdbntinue to bring out
such international and national study reports ® riéaders in India and
elsewhere.

In spite of the fact that plastic carry bags andsfit bags have contributed
significantly in creating a sustainable, cost-effax; energy efficient, hygienic

and environment friendly packaging system for dagy storing various types
of commodities/products including food productsagpic bags/carry bags are
under the scanner and are blamed for causing fldgdslogging drainage

system.Though plastics constitute only about 5% of MSW in mgr urban

9ENVIS Apr — Jun 2009
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cities in India, it has been realised that thin plastic bags ateproked up by
waste pickers due to economic reasons and araldfe waste stream creating
waste management problem. To arrest the probleenyUtiion Government had
already banned production and use of plastic dazags below 20 microns in the
entire country in 1999. However it is a realityttht@in plastic carry bags are still
seen in the market place. It is also a reality fhadr littering habits of our
people coupled with inadequate infrastructure faast® management have
compounded the problems. A report containing thewan of the Hon'ble
Environment Minister of India, Mr. Jairam Ramesah,at question raised in the
Indian Parliament recently, has been publishedim ¢dition of ENVIS. More
attributes of plastics in general and plastic bzagsy bags in particular with
comparative analysis with alternatives, would réafig published in ENVIS.
ICPE’s position on various issues of plastics anché environment has been
briefly covered under the Keynote Address deliveredby ICPE’s President —
Governing Council — Mr. K. G. Ramanathan during senmnar on Solid
Waste Management held on 5th June, 2009.

As an ongoing dissemination of information, thistied’s Data Sheet contains
energy saving data of plastics pipes and windows.

Readers may like to send their views/comments.
T. K. Bandopadhyay
Editor
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ENVIS

Apr-Jun., 2003

Keynote Address by
Mr. K. G. Ramanathan
in PHD Chamber at the Seminar on

Solid Waste Management
- 5th June 2009

Lodies & Gentlemen, | am indead
delighted tc be omongst such
distinguished gothering ond participate
e gt e
our isi
the saminar ond assemble amlg
axperts fo discuss the problem of solid |
wasie management. | sirongly believe
that such open discussion and debate
amongst policy makers, experts, hErDscndrrmbﬂrsdmi
sociely are essenfial for evolving o rofional ond pracfical

approach for solving problems such as waste monogement.
Friends, It is indisputable that the requirements of human beings
Erm}dmlhﬁnghuveinnaus:!qmbwhba;gﬁ
decades. For meeting the basic needs of food, dothing and
shelter fo ofher requirements such as travel, health, leisure,
etc., there is a heavy demand and consu of wide variety
of materials. Waste is only the fip side of our ever increasing
consumption needs.

Without being judgemental, let me soy, that however much
mmmﬁnhcmﬂwm&':ﬁryﬂﬂwrﬂmmd
ichllic pastoral life is over. We need fo mest the neads of modem
man ond also solve the problem of wasie generafion which
inesdricably is linked to consumption.

Today, | am geing fo folk about plasfics, which are in wide
Pﬂa from cur'rlnm housalmld itemns #o high technology

. Light i “:;.[ |d' ough lﬁ: mu:\elaﬂ b-nrner
propertfies, eose of mou exible or rigid
hmspnmcywl'uanmqmad,n?ﬂw

clm:la-ha plmhc
mgtlﬁcuﬂnmmbuhun |n1'|'ia-urauufmadmu|sufalyu1d|\aulh

care. Agricultural productivity has dromatically nprwadm"i
plastic woter delivery s:,.'shms mulching and

made from plastic materials. High pmﬂmqmmd
for aviation, industry, spoce scence, Idacmnunlmhunu
computers use plastics extensively.

It is important here fo nobe that plastic consume least
amount of energy during ifs preducfion and usage in
mlrpurisunbdh‘nufa materials such as glass, melals,

dath, efc. In foct c products when Fmparlyhcndla:fu
very low carbon int on the earth. Despite all these
affributes, plostics are generally crificised on the

grounds:

First it is said that plastics are derived from norrenewable
resources, viz. oil and hence the usage of plastics should be
curbed

The reality is that about 4% of crude il is vsed in the
entire chain of petrochemicals of which plasfics is only a part.
Moreover use of light weight plosfics moterials in various

| WORKSHOPS & SEMINARS |

;:E:dmufmnmmhdlng in automohiles ra&.m'wmunplm
s b such an extent that it more than compensates ifs use
of the crude oil for its pm-ducﬁm.%ilaﬁamanyufmuga
of crude oil is always welcome, curbing the use of plasfics is
not the solufion.

The second aspedt of arificism relates to the dleged health
hazards arising ouf of usage of plastics.

Plastic products are being subjected o in-depth scientific
unul}rsls. These have c|acrh.r prcwad that plmhl: are naot
hozardows o health. On the confrary plostic implonts are
mdal}rmad |nn|1'|'|upuedicﬁe|c|mdnul}fp|ushcpmduch
are extensively used in the medicol field. Plastics ore used for
blood bogs, IV fuid botles, tubas and for ing of

products. Use of & syrin
Five maste hackmant of highly tomemebi dsocies sl
There are clear infernafi and nafional regulafions /
stondards for usugaclfplnsﬁﬁ that comes into contoct with
food, pharmaoceutical ucks and drinking water, eic.
Therefore, much of the alleged health hazords are pure scare
I'I'I:I'I‘]EI'I'E- and not based on scientific focts. The isswve of dicxin
amission during the essing ! btlnng clf'ﬁhshcs has alse
been shudied and nied fo indi at plasfics and
dicxin are not di related. It is also documented that air
and water emissions of various and oiher duri
the produdiion of fics urﬂgl?;rcﬁh lesser mnpu'adpm to HE
alternafive materials for same applications.

The third major criticism is its non-bicdegradability.
‘While it is trwe that plasfics are not omencble fo bi
||loau1'|1arurgun|crrm1hr5 alternate

luss mefals are also not b

iodegrodable
qﬂ-, msﬁrplumﬁmsaﬁnnﬂmnaadhﬂmmd
io be long-lasting.

udufm

Again, LCA and other studies carried out the world over dearly
prwe'}dﬂmumg}'mcpimdh cﬁm-:sfplusﬁcsis
much lower than that of alfernate malerials. Thus the producion
and usoge ufpll:lsliu demand minimum in is0n
io other materials and therefore non-bicdegrodobility dlone
connot be a mnsidamfbnnhiladﬂdcingmﬂmn iake
ne-adsufu material. It is also worth noting that bi
have alrendy appeared on the scene, ME,(I‘
und costs mnlm '|'|'I?l'l'l currenily foo expensive
sage. | om sure the problem would be overcome
wﬂhmeﬂ&[)ln this fiald.

[.udﬂ' the problem of disposal of plastic waste is held sgainst
Bp’fkniei Plasiics are blamed as the major cause
afmm

Undoubtedly disposal of 1=3 wusta is indeed posing o
sErious  particularly in the urban areas. Unfortunately
the very srengths of plastics, viz., light weight and durability
have become enemies of plasfics. In cur country the problem
is compounded by the unforiunale littering habits amaongst cur
pecple, coupled with inodequate solid waste manogement
infrostruciure. As a result, we find all types of dry woskes
incleding tm waste littered in our surroundings. Even wat
wusfe is d occumuloted arcund street corners and

o8
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Without minimizing the problem of plastics wosle, the reality
is that plastics waste form only about 5% of the M3W siream
in major Indian cities. Thera is no pmHam of -|:|i5|:|-::sing the
plastics waste per se, as Ilwu'e 100% recydloble. Even thin
plosfic carry bcE; ore considered as villain by the
authorities, recycled info products, which are of non
crifical u The main pmHem is in segregaton of woste ot
soUrce uﬁaaﬂlcmﬂ collecfion of all wastes induding plastic
wastes from households. nations, which consume
plasfics in much higher quanfifes fhon India have put in efficent
sysham of segregofion and collection cu::upl-a with pd:rlic
awareness progrommes on anfi littering and recycling.
Unfortunately, we are for behind the countries in

this area.

The thin plostic , though lable ore thrown
cm:mnd cfrelarsaﬂ%rh;gf A pi?i:ing of lightwsight carry

a reasonchle return fo the waste pickers for
ﬁmraﬁm‘ls ﬂlﬂmﬂ them behind. As o resull, these plastics
bogs end up as a major urban nuisance. In order fo minimise
this problem, Ministry of Environment, Government of India
had come up with rules specifying minimum thickness of plastic
cary bogs. Some State Governments hod further madified
the rules by increasing the minimum fhickness. These steps ore

: §eur el ook gt
in the waste at Gorai {landfill in Mumbai)
Compostabie Mamer
I

Miscelansous

im.ﬂt.mﬂr-:l Metals | Giass

2%

The woske charocterization sljyh}rNEElﬂ and Ohers further
reveals Hl:rmng waste for which oppropriate

ﬁaﬁu’rghdlmhgaﬂihmhhﬂad&cbduﬂmshluﬁmd
ilifies is done

1 Cum-ash:ﬂanﬂhr 20-40%  approx. 2340 ipd
[Short-ferm bicdegradable:
Food wasike, leafy matier, fsh,
meat, Fruits, et ]
2. Energy content material 12-20%  opprox. 936 tpd
[Long-ferm bicdegradable:

Tree prunes, paper producs,
coconut shells, textiles,
bamboo baskets,

banana siump, eic.)

3. Recydables plaskic, glass,
metals, rubber

4. Miscellonecus mixed waoske 20-30%  opprox. 1560 ipd
including sand, silf,
sonitary diopers, et

5. Debris & construcfion materiol  20-35%  opprox. 2340 ipd
Total (bosed on minimum range)} 7800 ipd
Source: NEER mport on Sobd Wisie Monogement (2006, Mumbal

815  approx 624 fpd
(largely scovenged)

meant o promote reuse and betier collediion affer disp-usc‘ of
plastic b?: Strict implementation of these rules should

minimize piushc canmy bug nuisance.
However, the long-term solufion les in puffing up an efficent
solid waste management infrasiruciure. | start with

segregation r|:|n|"-|:|r;|I undwa‘fwsbufmurcabuciadb}fu
confinuous public educafion progromme. Since plasfics are
valuable maferial and are fulty lable, we should promete
seffing up recyding cenfres ot mmn’r points in major cities
for converfing post consumer plastics waste info produds for
non-crifical applications such os furniture, buses, shelters, eic.

Apart from conventional mechanical reqrchng, olternate
processes of plostics recydling are also required fo be
encouraged. Low-end plosfics woske con be disposad of salely
for co-processing in cement kilns. Recent frials underioken by
KCPE in fion with ACC and Madhya Prodesh Pollufion
Confrol Boord with from Central Pollufion Control Board
has clacrh.r estoblished the \"iclbi!ﬂ}" of such dispumL In foct,
many European countries dispose all their peost consumer
plusﬁcs waste in cement kilns and steel furnoces. Similar
successful iments have been done for produchion of
industricl fuel from all types of plastics waste. Plastics waskes
hove also been used to consiruct asphalt roads mmhﬂﬁ
Tomil Modu, Kornataka and Mumbai. These friols

by KCPE with local authorities have clearly established the

'n'il::|::i|if;|I uFdispusmg pluslﬂs waste, which con odd economic
valve without dilution of any safety norms.

Friends, it is my belief that the problem of ics washe can
be solved on o leng-term basis, only on the basis of fruithul

hip between Government ogencies, local bodies,

tic |nc|l.|5 and Mass aworeness against

ri kér w%hmmma husug:ba

mﬁ Al:ﬁuulﬂ infrostructure and systems for efficient

i id Waste including Plastics waste will have o

be developed. | believe Government should foke lead in

inifiating a didug.la batween local bodies, pl::shc ind and

NGOs o develop o successful model for handli "Esm
waste. The plastic industry along with retailers m::?

have to ploy a very important role in ussisrirgfhamﬂhmm
fo set up an efficiant solid waste infrastructure system.

There connot be ony guick fix soluficn ko the preblem of
handling Salid Waste including Plastics waste. Plasfic products
are |, valvable and econcmic. are in foct widdly
mac":l}rganen:‘ publlc'“'m'eu'enom olternative o these
products, which are economic and efficient or less energy
consuming. Let us lmafurenc#ﬂmlmbd:ywﬂ\ bath water;
but let us sclve the in o scientific monner with the
sxppu'tu[‘c‘ the sta

Lastly let my oddress be not misundersiced as plea for
irrasp::ns'lHEl consumpficn and usoge of materials L

inic o huge wosie management problem. On ﬁim
Environment Doy, we should dedicote cursalves to the couse
of conservation ond suskainability, which demand responsible
use of materials whether natural or manmode. Therafore the
slogan of three R's, viz., Reduce, Reuse ond Recycle is of great
relevance fo use of all materials inc|udin5 plust'u: pro:ﬁxh_

oY
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From three other issues of ENVIS, reproduced hereafter :

60
Eco Friend and Co.



Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

MAMAGEMENT OF PLASTICS,
PoOLrMER WASTES AND
BIiO-POLYMERS AMD IMPADT
OF PLASTICS ON THE

ECcO-SYSTEM
Vidione I - lome 3 Jady 2003
INDIANM CENTRE FOR PLASTICS IN THE ENVIRONMENT

“World Bank Aided Program on Emironmental Management Capacity Building Technical
Assistance Project” and Sponsoned by Ministry of Envinonment and Forests, Govemment of India.

of the traditional methods of landfilla,
Integrated Waste Manapement
aystem heludes value additon to the
waste: energy produced From waste,
variahle rate charging o consrmers,
- public education and sha red

A Teiah Al responsibility. This requires the

I partcipation of producers, oy mers
and local governmenta. The results
include ncreased recyeling and
ENEREY PEDOVELY.
Any effective waste management
technigue usually irvobees:
Reduce : Souree reduction

RECYCLING OF PLASTICS Reuse : Multiple use of products

Recycle : Mechanical recyeling
Flastica have shown rapid and visible growth compared to other materiala. Reowver : Feedstock & energy
This i primarily becanse of substitntion of other materials with plastics as
well as its application in new areas. This is because of the materials’ durability

We are going to focus on Mecha rical

i i ; : Recyeling as a key atep in dealing
éMWMﬁ.ﬁewm.wmns!mipumufplmucmmnah?uﬁ il pilatic wois M
inerensed from around 5 million tornes in the 19508 to nearly 150 millon in Indi

tonnes today.
Mechanical Recyeling

The World Besourees Foundation
recommenids that Mechanical

Plasdec Waste and the Indian Dimension

Per capita comsumption 18kg dkg Recyeling is the best option for the
: ; - develped world. India too can reap
Becyeling (Machine, Industrial & Consumer waste)  15-20% B
R the benefits of recycling due to the
Flastica in solid state T% 052% | pilwing advantags:
From the above tahle it is found that India s amongst the lowest in « I provides emplyment
generation of waate. India aleo has amongat the lowest. per eapita opporturities

consumption of plastics and consequently, the plastic waste generation ia very »  DNo emission of gases or effluents

low as seen in the table, The above table indicates that India has a minimal =« Offrs ample Business

presence of plastica in solid waste. However, the recyeling rate of plastics is opportunities

amangst the highest in the world, « Fooromical Thility prod ucts and

With growing erviranmental awareness and the public focused on the *  Low cost Supply Chain

inereasing amount of plastic waste as a result of increased usage, an How are plastics mechanically

effective recyeling system is the need of the hour, Today, the recycling recycled?

industry has also tially with the Indian Reeycling Ind

h;.’ :rta g:;';:,?‘??“ _ti“ i s ; mu?’u They are colleoted, sorted and haled

emﬁgé "::Er pl: with spproximaiely 2,200 reqyeling uni into like materiala, which are then
T washed and shredded into flakes and

Proper diaposal and collection of aolid waste and management of that waste in then placed into an extruder. The

an eppnomically and environmentally sustainable way is a viahle option in lien plastic is melted, pushed through
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Iindia has one of
the highest
plastics
recycling rates in
the world with
almost 60% of
plastic waste
being recycled for
its intrinsic
value.

the extruder, conled and pressed
through a die and chopped or
pelletised into grarules almost the
aarme a8 Virgin material.

It is then ready for remaking into
new products.

Flastics recycling technologies are
genaerally placed into four categories.
Primary

Primary

Although much of clean
thermoplaste manufactiring waste
ia recycled in a primary senae,
remelted and reformed, primary
recyeling by these methods is at
present not a viable economic option
for the vast majority of post-
oonsumer plastics or manufacturing
wastes that are contaminated.
Removing contaminants and
aeparating similar plastic resins has
been difficult and oostly.

Secondary

This technology inwlves
manufacturing of products, with
material properties infkbrior to the
original producta.

Tertiary

Processes that utilize waste plastics

by altering a polymer's chemical
atructure to marfacture

monomers, basic chemicals, or fuela. Tertiary recyeling is a range of
technological approaches applicable to a wide range of plastic wastes,
producing a variety of products that may be substituted for different
mia terials. Tertiary recyeling can be divided into three basic categories:

wastes and produces monemers or other hagie inputs that can be wsed in
the prodiction of new and stainfegs kind resing.
Tertiary processes They are applicable to mived and conba mdnoted
plastics waoste stream s and wiilize waste plastics s a substitute for crude
ol in refinery gperations and os substitutes for hasic chemicals in refinery
recyeling and pyrolysis.
Digsolution processes: These can be applied to mived and conba minated
waste stream s fo selbetively remove individual rezing or closses of resing for
firther processing and recyeling.
With the exception of Disaodlution, Tertiary recyeling achieves closed loop
recyeling. Most of these technologies are in the developmental stage, and
with ecoromic viahility they will substantially advance recyeling efforta.
Some Tertiary technologies allow recovery of nearly pure polymers or
their constituenta from a waste mixture, and the reaction conditions destroy
contaminants, allbvwing the recoverad material to be used in food-
packaging applications,

Quate mary

The incineration of plastics takes place with heat recovery, either as part of
the muniripal waste stream or a8 segregn ted waste,

Thermal Degradation of Plastics during Recycling

Plastics go through several heating processes during Mechanical Recyeling.
Different plastics react differently to thermal processes. Polymers pet degraded
in presence of heat and the presence of oxygen with heat further accelerates
the degradation process. But during recyeling, there i neither emission of any
tooie gas nor any chemicals are produced . Thermal degradation of sorme
common plasties like, PE, PP, PVC and PS happen in the following ways:

Phate Searee wunn degradab ke net ¢ retall/ com
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Polyethylene (PE)
Thermal degradation of Polyethylene mainly produces carbon dicetide and
carbon monoxide, In the presence of atmospheric oxygen and heat, it initially
produces hydro peroxides, which ultimately generate carbon diceide and water,

HH HH
110

HC-C- G -C - & heat —+Ro, H—— CO,+ HO
L kI
HH HH 0O,

Folypropylene (FF)

Paolypropylene is more prone to thermal degradation as comparved to
Paolyethylens but the degradation process and the end products are similar
to PE. Mainly due to thermal degradation in the presence of mygen, allgyl
perides and hydro peroxides are produced which ultimately produce
carbon dioxide.

Polyvinyl Chloride {(FVC)

PVC is adequately stabilized to withstand significant thermal degrada tion
during recyeling. Inadequately atabilized PVC releases Hydrochloric Acid
during thermal degradation process while recyeling. The degraded product
exhihita reactions typical of unaaturated Hydrocarbons, and this may be
congidered as the result of the ejection of chlorine, together with an adjacent
hydrogen atom. Thus, it is the polyene structure with canjugated douhble
hands (dienes) which is generally accepted as the degraded product.
(-CHOQA.CH2-) m —= . CHO-CH2 -{- CH=CH-CH=CH .)-CHQ - CHZ -
The liberation of hydrogen chloride (HCI) is twice as great in stationery air
compared to that in a ourvent of air, Almmgwith HCL, aleo iberated is water,
carbon dioxide and small amournt of Hydrogen.

The formation of polyene structure is indicated by a change in colour and
reaults in a great loss of mechanical properties.

Properly stabilized PVC does not undergo such degradation process.

There is no evidenoce of eyclisation during processing or recyeling of PVC and
no chanee of forma tion of Dioxin or any other chemicala,

Polystyrene (PS)

The thermal degradation of Polystyrene proceeds by a free radical chain
mecharnism. In the absence of eygen mainly disintegration of polymer chaina
ogoeurs, which lead to oligpmer or monomer. But the ammmt of monomer
emisgion at <3000C is negligible.

{Bef: s sie, developmemiy n Polymer Degradation and Chevasmus & Hroutelles, Stobili axtion of
Podyuinyl Chloridel

Steps involved in the
process of Mechanical
Recycling

COLLECTION: Plastics are firat
recowered fromn the waste & tream

and are either brought to a
centralized collection paint or are
picked up by a hauler from designated
oollect these from muricipality
dusthing from where they are
taken to handlera,

HANDLING: Then, the handlers aort.
the plastica from the waste, code them
and then densify them.

SORTING: Plastics are separated
from other materials ke ateal,
aluminium, rubber wastes ete.

They are also sorted by reain types-
eg. PET and HD'PE plastic materiala
are separated before they are
processed further. Thisis done
manually in India while in developed
omintries it is done by msing an
automatic separator that uses
infra-red identification o X-ray to
identify plastic waste by resin
type or color. Labels, caps ard

rings tog are separated from

plastic bottlea,
CODING: To combat the recyeling
problem posed by the need o
separate different plastics, many
manufacturers have adopted a
coding aystem. Containers are
stamped with a code indicating

the type of plastic from which they
are made. Coding makes it possible
to aort containers in the recyling
process, if they are made of a single
type of plastic,
DENSIFICATION: It takes a amall
quantity of plastie to produce a large
wvolume of iterna. To avaid the high
shipment oosta arising from the high
Volume to Weight ratio of plastic
products, the handlers densify the
plastics. This is gererally done uaing
Baling and at times, by grarlating
ar grinding the plastics depending
updan the market specifica ton.
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RECLAMATION: This is when the Sources of Plastic Waste for Recycling:

Sources of plastic waste can be in houses, industrial productas andfbor
cOnSUmeT waste,

aarted and densified plastic ia
canverted to flakes or pellets that
can be used to manufacture

new itema, The process of
Aaking involves granulating it to
canvert it into amall uniform sized
chipa of material. However, for
obtaining clearer material, thess
Nakes are washed, dried and
then pelletized. The proceas of
pelletizing involves melting the
plastie, extruding it into thin
atrands and then chopping them
into amall uniform pieces.
END-USE: The pelletized or
Aaked plastic can then be sold

to the manufacturers of recycled
products. From bottles and
cantainers, clothing, automotive
acceasories, baga, bina, carpet,
plastic lumber, film and aheet to
hospital supplies, housew are,
packaging, shipping supplies,
toga are recycled.

Although the above process

may seem very gimple and
atraightforward, it poses unigue
reoy cling challenges. Reeyeling
plastics is difficult because the
plastic waste that comes through
ia a mix of plastics having different
properties. Separating plastics
poses problema for the recycling
induatry. Multi layer packaging
also makes it difficult to isolate
plastics of one kind as it involves
layera of different plastics fused
into one container.

India has many sucoeas stories

in the uae of recycled plastics for
commercial uses. Thus
canversion of automohile battery
cased to moulded Luggage,

milk film to Baraati file (hamlet
cowera), plastic woven aacka
(PWE) to Niwar Patt are just a
couple of the numerous applica tions
made ina country famous

for maximum plastics recycling in
the waorld

Industrial Consumer
Runners Barrels Milk Pouch
Flashes Crates Carry bags
Defective articles Filma Cupa/gasses
Purging Jerry cans Bucketa/mugs
Sweepings Raotomoulded tanlks Pena
Cement ba g Mata
Tarpaulina Luggags
TV cabineta
Footwear
Filma from various
oonsum er packs
Commercial Uses of Recycled Plastics
Name Some nses of virgin Some uses of recycled plastde
aof plastic plasde
PET Baoft drink and mineral Multi-layer aoft drink bottles,
water bottles carpet fibres, leecy jacketa
HOFE Raffia, Imitbed fabrics Waste bing, detergent bottles,
monafilamenta, neta cratea, agricultiural pipes,
L-ring barrels, jerry cans, hkerhbaide recyeling crates. Plastic
pressure pipes for potable limber, plant pota, trafic
water § gas, housewares, ootes, toys, outdoor furkiture
packaging film, nggage, toys
Rigid FPotahle water pipes [ pipe Detergent bottles, tiles,
Ve fittingsa, doors and windows, oooling tower frilla
profiles, calendered filem for
mesdical tablet packaging,
Tvttles fior toiletries
Fleible  Wirea & cables, shoes! Hose inner core, industrial
PVC ghoe soles, garden hoses, Mowwring. shoea ! ahoe solea
irrigation hoses, hlood
baga and medical tubings,
upholsteries - tilea
LOFE Heavy duty/general purpose, Packaging and plant nurseries,
pﬂuk.&gi.rq; bngs. mhle.mﬁ.ng,. hags
extrusion coating, various
substrates for packaging
applicationa, wide width filem
for canal kning and cap covers
for food storage, milk pouches
FP Raffia, morofilament, ropes, Compoaite hins, crates, niwar,
industrial mouldings, atraps
disposable ayringes, automobile
applicationa, automotive
batteries, furniture, luggage,
caps and closures, thermoewares,
integrally hinged boses,
washing machines
Fs Yoghurt containers, audio/ Coat hangers, office accessories,
video Cassettes, plastic cutlery  rulers, video/TD boxes
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MAMAGEMEMT OF PLAGTICE,
POLYMER WASTES AND
BIo-rFOLYMERE AMND |MEAOT

OF PLASTICE ON THE

EoO-EYETEM

Wodaone [ - [szue &

Imnouan CENTRE FOR PLaABTICE IN THE ENYVIRDNMEMNT

"¥¥orid Bank Aldsd Program on Envircnmenial Mansgameant Capachy Buliding Tachnical
Asalatance Project” and Sponmorad by Minkty of Ervironmant and Foreats, Gavermnment of Indka,

PLASTIC PROCESSING AND
ENVIRONMENTAL ASPECTS

Executive Summary of the study carried out at the Shriram
Institute of Industrial Research sponsored by the Indian Centre
for Plastics in the Enviromnment

Plastica because of their versatile properties and oost-benefit ratio have
permeated ever y facet of human life. These wonder materials have substitu ted
traditional materiala in most of the end vse applications. On account of
inherent advantages, the use of plastics has not only become inevitable but
also desirable. Despite suchusefulness a debatehas been going on about their
environmental aspects. Plastica being basically organic materiala are
processed under heat and pressure into deaired shapeas for s pecific end vae. To
inveatigate the fact whether plastic processing industries can be classified as
envirpnmentally friendly or otherwise, a vital need arose to carry out a
aystematic study based on the experimental data and available literature,
Indian Centre for Plastica in the Environment (ICPE) aponsored a ressarch
project to SR to carry out such study. The study has been divided into two
parta, firat based on the existing documents (NatiohalInternational) and
aecond on data generation byexperimenta.

Thermoplastic polymers comprise more than B0% of polymer industry and
major commpdity plastics include Polyethylene, Polypropylene, Poly winyl
chloride (FVC), Polystyrene and PET. A number of processing
methodstechniques are available to proceas these materiala and major anea
are extrugion, injection moulding, calendering and lamination ete. Trends in
the produc tion of various polymers in India have been provided and the roleof
plastica in sustainable developrment and environment has been discussed in
brief. Benefita of plastica i terma of energy efficiency and resource
canservation compared to traditional materials like metal and glass have been
highlighted. The present report is an attempt towards qualitative and

Eco Friend and Co.

quantitative atudy of emission
spurces such as wvolatile organic
compounds (VOCs) and hazardous air
pollutants (HAPS) and generation of
particulate matter, if any, during the
processingof plasticunder review.

Each plastic material has been
described in terma of its syntheaia,
procesaing behavior and
envirmnmental aspects, which has
been later reinvestigated based
on the experimental data using
aophisticated polymer charaec-
terization technigues like Gas
Chromatography, High Preasure
Liguid Chromatography ( HFLC) and
Thermogravimetric analysia (TGA).
Based on the available literature, the
aafe upper processing parameter
mpecially temperature profile has
been reported . Details about emission
of products up to processing
parametera havebeen highlighted.

Since, aofar no Indian atudy has been
undertaken to evaluate the emission
criteria of the VOCs and HAPs during
the processing of plastics like PE, PP,
FVC, P8 and PET, international
standards have been taken as the
reference. Two international
standards, American Conference of
Government Industrial Hygienista
and Federal Oorupational Safety and
Health Administration (O5HA) have
been taken as the reference point for
the threshold limitof emission. Gases
generated during processing of these
plastica were analyzed for the
degradation of any VOCs using GC,
HFLC and UV spectrophotometric
methoda. Further thermal
degradation behavior has also been
vt tored by TOA.

Oember-Movemder 2003



Grades of plastics used in the study are commercially available resing from  Tahle 3 Initial Decomposition
leading Indian plasticraw material manfacturing companies. Summary of Temperature of Polymers
VO Ca generated using these experimental technigques aregiven in Table 1.

Tahble 1: Determination of The rmal Degradation Products of Polymers

Polymer Total air Volatile Organic Compounds
(proceased abaorbed/ (VOCs) and HAPs (ppm)
at temp “C)  |adsorbed| yoc.. | Fomie | Formad | Hydmeh
collected |por ASTM |aeid, Acotic | chyde(UV | loric acid
@11 pm | D686 add, Spectrope | (Caloris
(Lie) {GC)  (Acctaldehy | hotometry) | metry)
deHFPLL)
LOPE (170-2057C) T0 il Nil =1 Nil
v ot
moulding
LLDPE (180-240"C) 65 Ml Nil <1 Nil
- Sonnjots
moulding
HDPE (210-245°C) 60 il Nil =] Nil
. Soinjects
moulding
PP (210-270°C) 5 <1 Nil <1 Nil
E Sonnjects
moulding
PV (150-2500C) 45 il Nil Mil Mil
: Sonnjont3
moulding
PS {180-270C) &0 <1 Nil <1 Nil
. Soninjats
moulding

Threahold Limit Value (TLV of various gases as per OSHA and ACGIH hawe

been given separatelyin Table 2.

Tahle 2: Threshold limit for toxic air pollutants in industrial environment

S Mo,

L
z
i+
4.
&
i 8
7.
B
o

Toxic Pollotants  PPM Lewel

Acetaldehyde

B e e

Acetone
Aceticacid
Parmicacid
Siyrene
Formanldehyrde
Hydrachlore nad
Methanal/ Ethnnal

*Sowrce: Aierican Conferanceof Gl Puduat rial
Hypieniala (ACUTH], Federal Cecypativnal Sufely
o Becal b Ackios il s (LESHA)

The experimental data generated at
SR has been compared with
threshold limit for toxic air
pollutants in Industrial
Environment recommended by
American Conference of
Government Industrial Hygieniata.

From the above ohservations it can

aafely be concluded that there is no generation of VOCaHAPs during the

processing of plastics under normal

conditions of processing. Similarly,

Thermogravimetric a nalyaia (TGRA) in Dyna mic and Isother mal modes has been
carried out to study the initial decomposition temperature of plastics and
thermal stability over an extended period of time. This study assumes

aignificance sinceany type of emission d

uring the processing of plastic will take

place only after initial deownposition temperature (IDT). IDT of the plastics

understudy are givenintahle 3.

Eco Friend and Co.

Polymer Initial
"
Temperatare
Palypropyle me: 70
Palystyrens 2RO
Palyvioyl chloride 2500
Palyethylene terepht halate 31000

In practice the processing
temperatures are always kept
much below IDT,

TGA in the Isothermal mode alogives
an imgight into the stability of a
polymer over an extended period of
time, This study i of great significance
becanse it provides a good clue about
atability of a polymer vis-a-via
residence time in the machine at the
processing temperature. Again it can
be safely concluded that residence time
af the Polymer in the processing
machine is much lower than the time
pericd through which it remains
atable, a8 evidenosd by TGRA in the
Taothermal mode.

Conclusions and recommendations
based on the astudy have heen
provided where it has been
highlighted that plastic processing
ia an environmentally safe process
sinee no volatile organic com pounds/
hazardous air pollutants are emitted
during processing.

CONCLUSIONS AND
RECOMMENDATIONS

The present study examinea the
detailed literature/documentation
available to assess whether plastic-
processing industries can be classified
a8 environmental friendly or stherwise.
The study ako comprises of detailed
experimental work carried out at STIR
using sophisticated instrumental
analysia to ascertain the facta about
emisaion of hazardous chemicals/
vaolatiles during the plastic processing.
Sinoe plastics are oFga hic ih natureand
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are processed under heat & pressure,
there ia a likelihood of emissions at
wery high temperatures, as a result of
thermal degradation. However in
general practice plastics are processed
at temperatures, which are much
lower than those where degradation
takes place; hence the possibility of
emisgsions in the atmosphere is very
less. Based on the present study some
conclusiona have been drawn which
are asurder:

# Flastics are a class of materiala,
which are synthetic in nature
and are manufactured by
polymerization process and are
clasgiflied as thermoplastic &
thermosetting materiala. A rmber
of plastica processing techrigues
are available to make desived end
products. These inchide Injection
moulding, Blow moulding,
Extrusion, Rotomoulding,
Calendering, Lamination ete.

» Flastica play a erucial ok in the
development of markind, If the
berefita of plastics are compared
with traditional materials, it is
evident that they help in
oconservation of resourees & saving
ofenergy.

» Emission to envirmnment during
processing of plastics is cavsed by
degradation of polymer. The
emissions are dassified sas Volatile
Organic Compounda (VOCa),
Hazardous Organic Pollutanta
(HAPs) and particulate matter.

YOU Ky
9 %%
Q 3
A stack of 200 plastic
grocery bags will he
1'%z inches high;
astackof 2000
paper grocery hags
will have a height of
1'% feet

» Experimental technigues such as GC, HFLC & TOA have been used toassess
the emission of VOCs & HAPs during injection moulding, extrusion and two
roll milling of commonly used polymers ike PE, FP, PVC, PS &PC.

+» Detailed experimental analysis reveals that plastics processed at their
respective processing temperatures generally do not generate any volatile’
hazardous gasea. However, at the very high processing temperature of
polymer (above 300 - 400°C), thermo-oxidative degradation of the polymer
can take place with the formation of oxidized fragments of the degraded
polymer. However, such high temperatures are not used in plastics
proceasing industries.

+» The experimental data generated by SITR has been compared with threshold
limit for texie air pollutanta in industrial environment, which is hased on
American Corference of Govt. Industrial Hygienista. This data has been taken
aa a reference. No Indian data i available, sinee such study has not been
carried earfier,

Emission of Volatile Organic Compounds’ Hazardous Air Pollutanta of various
polymers at prooess ing temperatire ha s been found as under:

+ Low Density Polyethylene (LDPE) : Inthe processing range (170 - 200°C) of
LIOFPE no emission of formic acid, acetic acid, acetaldelyde were observed.
Preaence of formaldehydes was found as <1 ppim.

« Lirear Low Density Polyethylene (LLDPE) : In the processing range (180 -
240rC) of LLDPE no emisgion of VOO, fomic acid, acetic acid, HCl &
acetaldehyde were observed. Presence of formaldehyde wasfound as <1 ppm.

« High Density Palyethylens (HDPE) @ In the processing range (185 - 245C)of
HDPE, no emission of formic acid, acetc acid, HO & acetaldehyde were
observed. Presence of formaldehyde wa afound as <1 ppm.

+« Polypropylens (FP): In the processing range (210 - 260 °C) of PP, no em isaion of
formic acid, acete acid, HO & acetaldshyde were obsarved. Presence of
formald ehyde was found as< 1ppm.

+ Poly Vinyl Chloride (FVC) : In the processing range (150 - 205°0) of FVC, no
emiagion of formic acid, acetie acid, HCl & acetaldelypde were ohserved.
Cwelisation of PVC ooours only after 500°C as reported in literature. Since the
processing temperature of PVC as mentiohed is much belw 500°C, the
possibility ofeycliccompounds, aleo referred toas diein, i ruled out.

Thermal analysia of polymers indicates that if the processing temperatures are
maintained within the specified limita, the VOC, organic air pollutants ete. would
nut be generated. Therefore based on the present study the masimum processing
temperature of different polymers viz 270°C for FP, 250°C fr LLDPEHDFPE,
260°C for PE, 280°C for PET & 250°C for FVC(rigid & fexible) are recom mended.
Detection of extremely low levels of wlatile or hazardous organie pollutants are
miuch less than the internationally recommended threshold wales. In general
practics of plastic processing as ohaarved during the present study, there ia no
threat of the emisgions of any hazardous gases.

Based on the available literature and the detailed experimental study it can be
safely concluded that at normal processing temperatures, processing of PE, FF,
PV, PET & P8 do rot poseany advwerse effect on the ateosphere. Processing of
plastics under these conditions can be safely rega rded as ervironmental friendly
and therefre plastic processing industry can be safely classified as “Safe
Emvirenment Industry®.

Based an the facta, there & enough rationale to say, "Flastic Industry does not
pose any advwerse effect on the ervironment®.

Eco Friend and Co.
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ICPE on Plastics Recycling & Waste
Management — Experience in Mumbai
Wards and Eco-Sensitive Hill Station,

Matheran

T. K. Bandopadhyay, Tachmical Manager, [CPE

Waste Management

Segregtion of recyclable wasie af
SOUTE

In all parts of the country, pecple
by and large do salvage reusable or
sabeahle material from waste and sall
it for & price, e.g., newspaper, glass
bottles, empty tins, plastic bags, old
clothes etc., and to that extent such
resnsahle/recyclable waste materizl is
not thrown out for disposal. How-
ever, A lot of recyclable dry waste
such as waste paper, plastic, broken
glass, metal packaging matertal, etc.,
Is pot sagregated and 1s thrown on
the streets along with domestic/

trede/ Institutional waste. Such waste
15 picked up to some axtent by poor
rag pckers for thelr Uvellhood. At
times they empty the dusthins and
spread the contents around for
effective sorting and collection. By
throwing such recyclable material
on the streeis or into 8 common
dustbin, the quality of recyclable
material deteriorates &s it gets solled
by wet waste, which often contains
cantaminated and hazardous wastes.

Households and establishmeants,
who throw such waste on the streets
or In the municipal bins unsegre-

(61}
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gated, thus do not seriously practise
sagregation of recyclable waste at
source At least 1 5% of the total waste
can corverdently be segregated at
solrce for recycling, which is being
thrown on the streets In sbsence of
the practice of segregation of waste
at source. Part of this waste is pdcked
up by rag-pickers ina soiled condi-
tion and sold to middle men at a
loww price, who In turn pas on the
material to the recycling industry at
& higher price after cleaning or seg-
regation and the waste that remalns
uncollected finds its way to the
dumping grounds.

“Land filling™ Practices

By and large, crude dumping of
waste |5 done in the country with-
out follewing the princlples of sani-
tary land filling. As negligible seg-
regation of waste at sowrce takes
place, all waste including hospital
Infectious waste generally finds its
way to the disposal site. (Juite often
industrial hazardous waste 15 also
deposited &t dump sites meant for
domestic waste.

The weste deposited at the dump
site ks generally nedther spread nor
compacted on a regular bass. It i
alsn not coverad with Inert mate-
rigl. Thus, very unhyglenic condi-
tions prevall on the dump sites.

Segregation of Recyclable Waste
It is essential to save the recyclable
waste material from going to the
waste processing and disposal sites
and using up Endfill spece. Salveg-
ing It at source for recycling could
make profitable use of such mate-

@&
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Dry wasie at hoosing ool omies
rizl This will save national resoleme
and also save the cost &nd efforts to
dispose of such waste. This can be
done by forming & hahit of keaping
recyclable waste material separate
from food waste and other bio-de-
gradable wastes_In & separate bag or
bin &t the source of waste genera-
tion, by having a two-hin systemn for
storage of waste at homes, shops and
establishments where the domestic
food waste [cooked and uncooked)
goes into the Municipal system and
recyclable waste can be handed over
to the waste collectors {rag-pickers)
&t the doorstap.

The following measures may
be taken by the local bodies
towards the segregation of
recyclable waste:

The local bodles may mobilize
MNCGOs or co-operatives to take up
the work of organizing street rag-
pickers and convert them to door-
step “waste collectors” by motivat-
ing them to stop picking up solled
and conteminated solid waste from

the streats_hins or disposal sites and
instesd improve thelr lot by collect-
ing recyclable clean material from
the doorstep on delly basis. The
local bodies may, considering the

Dy waste being carried for lading into
Mumicipa lity van

important role of rag pickers in
reducing the waste and the cost to
the local body in tramsportation of
such waste, even consider extend-
ing Anancial help to NGOs and
oo-operatives In providing some
tools and equipment to the mg pick-
ers for efficlent performance of thelr
wurk in the informal sactor.

The local bodies may actively aso-
clate resident assoctations, trade &
industry assoctations, CBOs and
MGOs in creating swareness smorg
the people to segregate recyclable
material at source and hand It over
to & designated Identifled waste
collector. The local body may glve
priority to the source sagregation
of recyclable waste by shops and
establishments and later concantrate
on segregation at the howsehaold
level.

Loading of dry waste in
Municpality van

The upgraded rag pickers on be-
coming doorstep waste-collectors
may be given an 1dentity card by the
MGOs crganizing them, so that they
may have acceptability in society
The local body may notify such an
arrangement made by the NGOs
and advise the people to cooperate.

This arrangement could be made on
“no payment on elther side basis™
or people may negotiate payment
to such waste collectors for the
doorstep service provided to sustain
thedr efforts.

(Based on the recommendations made
by the Commitiee constitited by the
Hon ‘Wl Supeme Court of Indla, in
1393)

oY
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Municipality van with dry waste on way o
segregation are

ICPE Initiative:

ICFE sngaged ltself to implement
the recommendations of the com-
mittes, and sssoclated itself with
some NGOs and the local bodies
in helping the collection, segrega-
tion and diverting the segregated dry
waste to recycling process and thus
stopping thelr way to the landfills.
Experimental Waste Management
Systern was inltiated at some wards
of Mumbal following the above
guidaling.

Waste Management Systern at
Brihan Mumbai Municipal
Corporation:

In Mumbai, constant effort s being
made to separate the dry and wet
waste at the source itself, so that the
dry wastes could be further sagre-
gated Into different types of wastes
and could be sent for recycling,
resulting in lesser load to the land-
fill, sites.

There Is an Increasing activity
among variows Local Self Govern-
et Councils to treat the wet waste

also through vermiculhere or simi-
lar process, to generate compost,
which can be used as fertilizer.

Segmwgation of dry wasie
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The main goal for developing green recycling of tsgdastic was to design an
extruder, which would have "Zero Significant Adweignvironmental Impact”.
This has been achieved by assigning right motaniofmum capacity, selecting
optimum L/D ratio, heat sealing and right tempemattor the processes and
trapping all the emission in pollution control gatignd treating the pollutants
to produce byproducts. The Extrusion & Palletizatiprocesses have been
redesigned to make the pollution from the process minimum level and as a
result to enhance the efficiency of the procese ddtails of process are shown
in Flow Chart, which is given below:

31 From CPCB website
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MCGM has done considerable work in SWM and it cwmts to implement to
the best of its abilities the laws made and variscisemes floated by it from

time to time in partnership with ALMs, some soaagjanizations, NGOs, and
private bodies such as “ENVIS”, described in eagiart of this report

Some of the initiatives of the MCGM and MMRDA are best
depicted by these advertisements:
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% [~ BRIHANMUMBAI

B - o2l MAHANAGARPALIKA
Public Notice

Under Section 368 of the Mumbai Municipal Corporation
WHEREAS the MUNICIPAL CORPORATION SEGREGATION & YOU

OF GREATER MUMBAI herginafter referred to as CITY'S WASTE DUMPS
MCGM, is obliged under Aection 81C of the Mumbai ARE OVERFLOWING

Municipal Act, 1888 to remove and dispose of| |

excrementious and other filthy material, ashes, refuse | | Every day
and rubbish, etc. AND WHEREAS it has been observed P
that the citizens in the residential / commercial areas Mumbai pm-duces

throw garbage generaled by them on the streets,

| 6000 tonnes of garbage.
nallahs, etc. AND WHEREAS, because of the above| |

acl of throwing the garbage, there is a threat to public In 2 years tIIT‘IE,
health and sanitaiion. AND WHEREAS, in order o there will be no place
check this menace it is required to store the garbage .

at source by all the cilizens and deposit the same in to dump all this .

the manner prescribed by the MCGM. Therefore, in One tonne = 1
accordance with the powers given under Section 368 o & 1000 kilos.

of the Mumbai Municipal Corporation Act, 1888, the EUE‘W household
tollowing directions are given o all citizens:- F

1 All the owners/occupiers of their respective pre- | | prd.UCES approximate i'j"
mises are hareby required to keep two receptacles| | 2 Kilos of waste every
[bins], one for dry garbage i.e. paper, plastic, glass etc.,

and another for degradable wastes e.qg. food waste and day' I! you I'E‘C}FC[E,
kitchen wasle and store daily waste into the two re- you cut it down by 509%.
ceplacles, ;

2 The owners/occupiers of the premises are ro- | | If you practlse

quired to deposit only wet biodegradable waste in the vermiculture,

vehicles of the MCGM or deposit the same in the near- 5 od

esl community bin. The dry waste be disposed off by | yOou produce no waste
handing over the same to rag pickers or scrap dealers | | el el R Se]=RzImyi-R 315 i1]:15
directly. =

3 The citizens are required to deposit tha «ae- !

bage in the community bin and not around it.

Failure to observe the above directions witi at- |
tract the punishment under Section 471 of the Mur-ai |
Municipal Act, 1888 can extend to a fine of Rs. 1000/«
tor every breach,

By Order
Municipal Commissione
MUMBAL MUNICITS CORPORATION OF CREATER M7 MDAL

Comment by Eco Friend and Company:
Dry Waste collection by the MCGM in the years 2003 to 2008 under tH€PE-NGO-BMC
Project is given in the data sheet reproduced below:
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DATA SHEET

Dry Waste collection figures of select Mumbai Wards
under ICPE — NGO — BMC Project for the calendar year
200& are given below. There are about 80 waste pickers
engaged in the project. Close to 1000 MTs of drywaste,
which included about 250 MTs of plastics waste was

collected right from the source of waste generation in
selected areas of 6 Wards of Mumbai Corporation by
about 80 waste pickers, earning about Rs. 4622 lacs
among themselves. Average eaming per waste picker
was about Rs. 4,800/ per month.

Weight (kgs)

Value (Rs.}

Plastics |Mon-Plastics

Total Plastics |Mon-Plastics| Total

2007 Jan.-Dec. | 3,50,207| 6,04,271

9,54, 478

18,96,997 | 14,49,616 |33,46,613

2008 Jan.-Dec. | 2,40,240| 5,89,139

8,29,379

18,52,153| 16,73,563 |35,25,716

Total Mixed Dry Waste = 2,78, 915 kgs and Value is Rs. 10,97, 236/

Weight (kgs) Value (Rs.)

Weight (kgs) Value (Rs.)

2003

Hem-Plastics
6.15,B03

4
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Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

MMRDA to find
best waste options

Pre-empting burgeoning issues with debris dumping once
city’s population increases, the implementing agency is
working with NEERI for better management

Manthan K Mehta
WEH

¥ 2060, the

population of the

Mumbai
Metropolitan Region will
increase from 2.3 crores
to 10.5 crores. With this
increase, the quantity of

solid waste will also swell

from the present 11, 000
to 50, 613 tonnes per day
Identifying landfill sites
to dispose this waste has
been a major issue for all
the civic bodies of
Mumbai Metropolitan
Region (MMR).

As a solution to this,
MMRDA has decided to
set up common dumping
sites, where solid waste
from the entire MMR can
be dumped.

Says M R Shah, former
Chief Engineer with
BMC's Solid Waste
Management
Department, “We have
identified five sites —
Bhiwandi, Shilpatam,
Ulhasnagar, Ambernath
and Taloja for our
project. We are planning
to appoint NEERI
(National Environmental
Engineering Research
Institute) as a consultant

landfill sites need to be found

for the project for two
vears.” Presently, Shah is
the principal advisor to

Now that Gorai dumping ground has been closed, other

growth to be witnessed in

the next 50 years in the

MMR region. Adds Shah,
“As of now it is

difficult to locate
L TR A g Cifficult to loc
INFRASTRUCTURE dumping grounds
for higger cities
MMREDA's ‘Solid Waste such as Mumbai and
Management Cell’. Thane, which do have the

Initially, NEERI will
assist MMRDA to put in
place administrative,
regulatory as well as

technical know-how to
deal with the waste. On
the other hand, areas that

FRITI MISTHY

do have the land don't
have expertize. Regional
landfill site will be a win-
win situation for both, as
the waste taken at these
spots will be dealt in a
scientific manner.”

Already, MMRDA has
zet aside Rs 30 crores in
this year's budget for this
project.

Informs Shah, “The
land will have to be
acquired from the
government as well as
non-governmental
entities, We have
appointed a special land
acquisition officer for
this purpose, Moreover,
the process to acquire
government land has
already begun. Now,
MMREDA intends to run
the regional landfill site
on a professional basis.
We will strive to create a
healthy business model,
so that the sites can work
as independently in an
effective manner.”

manthan. mehta@
timesgroup.com

financial set up for
the regional landfill
sites. This project also
takes into account the
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Meanwhile, the work of Plastic Waste (a significant part of Dry
waste) Collection, Segregation and recycling by hundreds of
Private Organizations continued in Mumbai:

It is seen that almost in parallel with the workndoofficially by the MCGM
with the help of ALMs, NGOs and rag pickers in Muanbthousands of rag
picker women, children and men ( staying near thhaming ground and in fact
some staying inside them in unauthorized zopadpattiare collecting Dry
Recyclable wastes from the streets and dumpingngi®©@4 hours a day by turns,
and selling them every day to Scrap dealers thrdagal collectors known as
“kantawalas” who have no establishments of thein,oexcept a for few weighing
balances and perhaps a tempo. These Kantawalagtctiie waste from the rag
pickers on daily basis, pay them on the spot, amasport the waste to big scrap
dealers who have Godowns and facilities and worf@rdurther segregation of
the waste as needed. These scrap dealers in tuthesevaste to Recyclers, be it

for glass, metal or plastic.

In Mumbai, there is no place for segregation of teyaend washing and drying
which is necessary for some sections of the plagiste. Moreover, the question
of treating such effluent remains. Such wastesttaeefore regularly picked up
from the MCMM dumping grounds by recyclers from Eghon, Ankleshwar,

etc., for washing and drying and for further preies.

In the case of Plastic wastes, segregation of gémenin various kinds of plastics
is done at the scrap dealers’, and sent to differenyclers specializing in
different kinds of plastic recycling and having ifdgies and machinery
accordingly. The recyclers convert the waste imangles. Some recyclers run
different campaigns for the manufacture of plagtignules of different qualities
depending upon the quality of plastic waste avégldtom time to time. These
granules are then sold to manufacturers of diffeitems such as recycled plastic
mugs, shoes, soles for sandals, carry bags, “thnpasheets etc. They have the
machines / moulds for making such items. Some naturfers having more
sophisticated machines convert the granules indirghtables, Poles for fencing,
etc.

There is a huge market for such recycled goodsamdy in Mumbai, but
throughout India. A section of Society, notably pa@md lower middle class
people find these items cheap and useful. Thisasecan hardly afford the same
goods made from virgin plastic.

Thus there is a complete chain of people from #uepicker to the kantawalas to

the scrap dealer stocks the waste and employs wiokéhe segregation, to the
recyclers who make granules and to the recycler wiakes goods from the

granules, to the shopkeepers and finally to thesamer, and each link in the
chain is happy. Also, this activity happens witle thelp of the obliging small
transporters who find gainful employment and eaifiviag almost on day to
day basis.
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People in the above business for a number of Jeww each other, develop a
bond and are there to extend financial help in cigmergency such as in case
of hospitalization, death and even in marriageg Blekers find this particularly
useful in their otherwise insecure life.

The recyclers are supposed to take license frorRthietion Control Board, for
which permissions from a host of Government bodigsh as the Fire Brigade,
Municipality, etc are necessary. Recyclers geneffaid it very difficult to get
such permissions, and therefore establish theimbss at a convenient place
unauthorisedly. Needing help from each other anategtion, labour force,
transporters, etc., they form a cluster. Severah stlusters have come up in
Bhandup, Kurla, Dharavi, etc. The Recyclers norynabme from uneducated
class of the Society and generally work their wayamd are able to make a
comfortable living.

In a way, existence of the recycling business &siits helps also the higher ups
in Society hierarchy, as they can continue to ussdg made from Plastic with
abandon, and throw the waste packaging materialuameanted plastic items
into the waste, to be picked up by the rag pick&usch people can also be
included in the chain, as well as the manufactuoéngarious kinds of Plastics
and of goods from Plastic.

Plastic Recycling Industry can therefore be saidg@onsumer Driven Industry
and plays a big part in today’s Economy.

There is a strong and urgent need to give stataeserves to the recycling
industry, as it provides employment to a vast nundfepeople particularly in

India, right from a rag picker to big ManufacturefsPlastic and the people it
provides employment opportunities to. This poinll e discussed later in this
report.

) 6
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In many countries, plastic waste is used in thesttantion of roads, PVC scrap
is made into traffic barriers, lane dividers anchest non-human contact
applications. The plastic waste (bags, cups, Theoted made out of PE, PP, &
PS are separated, cleaned if needed and shreddedhald pieces (passing
through 4.35mm sieve) The aggregate (granite) aeeto 178C in the Mini
hot Mix Plant and the shredded plastic waste isedddt gets softened and
coated over the aggregate. Immediately the hotnBitu (166C) is added and
mixed well. As the polymer and the bitumen aréhis inolten state (liquid state)
they get mixed and the blend is formed at surfddbeaggregate. The mixture

32 |REF: http://en.wikipedia.org/wiki/Plastic_reciu]
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is transferred to the road and the road is laids Tachnique is extended to
Central Mixing Plant too.

v v

Hitumen Polymer wosse
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Waste plastics
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Case Study 1:

B %S "HT ""%, %" %,
Dhanya Nair Posted: Aug 10, 2008 at 0150 hrs IST

Mumbai, August 9: Finding an ecological solutiorréaise polythene and plastic
waste, the Brihanmumbai Municipal Corporation laidl00-metre stretch of
road at Dadar using plastic and asphalt. Thisdtreh Prof V S Agashe Road
near the Kohinoor Technical Institute in Dadar vaisl by the civic body’s
Road department with the help of the Indian Cerfe Plastics in the
Environment (ICPE) . The BMC will test its sustaiiiay for a year and then
decide whether to lay an entire stretch of roadgisiaste plastic.

“We have used waste plastic and asphalt for layhig stretch of the road.
Virgin plastic is not a feasible option as it ist totally adaptable with asphalt,”
said T K Bandopadhyay, technical manager, ICPEoiAd)jg the plastic road,
the BMC has also laid another 100-metre road usorgnal asphalt to compare
and evaluate the sustainability of both the roads.

33 'http://promo.expressindia.com
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Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

To lay the 100-metre plastic road, 16 per centtiglagaste was added to 15 per
cent bitumen. Plastic waste costs around Rs 1Xkgefhe BMC provided one

tone of bitumen. “The cost of laying the road was38,000,” said C B Pendse,
sub-engineer, Road department. The ICPE had agpedahe BMC to use the

plastic for laying roads in January 2005. “The BM@nted to see how this

technology works. We have laid the 10-metre stritcNew Prabhadevi Road

on a trial basis. This stretch could withstand 24é7 deluge. The mayor was
impressed and the proposal got a shot in the aaig’ Bandopadhyay.

B (0 g
Terrain g
¥

“We wanted to see if the plastic and asphalt caldehd well. After the success
of the trial, we decided to go ahead with layingadf00-metre stretch. The trial
confirmed that any micron size plastic could bedusdter pulverizing it
properly. We thought of using waste plastic foroad) purpose,” said Pendse.
Authorities at Chennai and Bangalore had alreadyd usaste plastic in the
construction of asphalt roads. Six years ago, sughoject was successfully
completed in Bangalore. In 2005, the Thiagarajalle@e of Engineering had
constructed plastic roads in Madurai. “We consuletfasudevan who led the
project for laying plastic road,” he added.

In 2005, the Central Pollution Control Board (CPC8fter studying the plastic
reuse technology, permitted to use plastic in thestruction of roads. Now, the
ICPE along with the Gujarat State Plastics Manufi@ss’ Association and
Plastindia Foundation are working with the Gujagavernment’s road and
building department which has sanctioned laying df0 km stretch of asphalt
road using waste plastic.
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Case Study 2 :

¥Waste Plastic in Construction of Tar Roads
A Report by KK Plastic Waste Management Pvt. Ltdngalore

+ +

In spite of the Environment Protection Act, the stila waste seems to be a
growing menace. As environmentalists, all over therld, caution against

plastic waste, Bangalore seems to be feeding ufh@rsame. Plastic bags are
thrown about everywhere in the city and can be doinexcess at dumps and
disposal vats. This scenario throws up more questespecially when seen in
the light of the Environment Protection Act. Apfam that, the ruling that the

Karnataka State Pollution Control Board (KSPCB)sedsin 2002 banned

wedding venues from using plastic. But the rulegehaot gone beyond paper
and Bangalore is still suffering.

Thin plastic is definitely a worry in the city. "ifthand thick plastic have no
major distinction, thick plastic is 20 microns omwra than the thin variety",
states Ahmed Khan of KK Plastic Waste ManagemeonsGmers still prefer
thick plastic over the thin ones as they are stimdyature. "Plastic usually takes
many years to degrade which means thick plastiepdasser threat to the
environment", adds Khan who emphasizes that be¢hasgegradation is spread
over years it is lesser evil to the environmentinTplastic on the other hand
degrades rapidly to produce harmful carcinogens likoxins and furons.

In its plastic waste management efforts, KK Plagt#laste Management along
with the BBMP is currently working on recycling ptec and using them on road
projects. Their efforts have covered 1,000 km ohdgdore's roads in waste
plastic. The waste management procures 4 to 5 whesste plastic everyday
from the city that generates 35 tones of plastergday. "It is alarming but our
waste management program makes sure all the plstis into making roads.
BBMP purchases plastic waste from KK managementused the plastic along
with other materials to tar roads in the city. Aagly from a rag- picker to a
housewife can contribute in not only making the &ieautiful but also plastic
free" states Khan.

The environmental future of Bangalore city is iruy@wn hands. "It is not that
plastic should not be used. It is just that pegbleuld make an attempt to use
plastic intelligently”, declares Khan. So, the néxte you want to make a
difference to the environment around you, contact:

+ ) >

Plastic garbage in India's hi-tech city will litdyaend up on its streets when the
Bangalore Mahanagara Palike (BMP) begins laying ®&@®km of road, using
bitumen mixed with recycled plastic. The BMP's caotors would employ a
proven environment friendly technology developed ébyrivate firm, which
uses recycled plastic in the bitumen mixture foad®m "We will begin the
process of laying roads blended with recycled maist May once the BCC

# http://mwww. kkplasticroads.com
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Standing Committee gives the go ahead. The conwrigtawaiting the lapse of
the model code of conduct,” BMP Engineer in-chiaht® Gowda told PTI.

The Bangalore-based K K Plastic Waste Managemeh({iKPWM) developed
the technology that turns plastic waste into a Iplelyd to be used in laying
roads. "We need around two tones of plastic foryekdometre of road. With
the plastic, the cost of the road will increase givally but is compensated by
its durability and eco friendly properties," KKPWManaging Director Ahmed
Khan said. About 8% of recycled plastic is addetht® bitumen mixture to lay
roads, which are durable and strong even two yaties they are laid. The
Delhi-based Central Road Research Institute hadatatl the technology, Khan
said. A field test report by the Bangalore Univigrsevealed that the polymer
blend increases the fatigue life and strength afiroy three times. Rame Gowda
said the BMP lays about 1,000km of roads annuaityiacould extend the use
of plastic blend bitumen eventually to all its rea@he city generates over 300
to 400 tones of plastic waste every month, Khanl salding that once the
process starts, the city could be a model for ofilaces in the country. He
declined to explain the process behind the patemtgthology, which he and his
brother, Rasool Khan, took over five years to depebith the assistance of a
chemical engineer friend.

! 7

If there is a silver lining to Bangalore's infrasttural woes, it may be this.
Plastic-blended roads have become the standardyrarttere to stay. Whenever
we see roads being laid anywhere, we see conaréde with bulldozers and big
mixers. As some of you will be aware, Bangalore @ plastic-blended roads,
which have been proven to be stronger, smoothedessdbumpier. In fact, all
the new road constructions happening in the citgl@iding the contested road-
widening project), will be using plastic, accordittgthe BBMP. But what are
these plastic roads all about? | had the sameiqudst my mind when | heard
of it. How can a waste material we see in our dostbveryday be used to make
roads? If concrete roads generate potholes how caad with plastic survive?

?

While we were all throwing our plastic waste in thias without pondering on
where it was going, a plastic bag manufacturer fivaing ways to dispose this
waste in the most harmless manner. Ahmed Khanwh®, received the Real
Hero Award in April 2008, organized by CNN-IBN atitk Dhirubhai Ambani
Corp, runs a plastic manufacturing company KK Helyfthat made plastic
bags. He felt a social obligation for manufacturingnon bio-degradable
product.

"When my younger brother Rasool Khan and | werakihig for a solution to

reduce the harm caused by our manufactured produetsealized that bitumen
and plastic both belong to the petroleum family dpath are non bio-

degradable. | started thinking of ways to use thegether and judicially," says
Khan as he goes down the memory lane. Bitumenasd for road construction.
But when bitumen alone is used, the road tendsetar wut in some time, and
the road starts mixing with the soil. At the sanraet plastic, once melted
becomes extremely hard in just ten minutes. Khathéun remembers: "We
thought why not mix both plastic and bitumen. Wernthried mixing both. Later
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we experimented by putting the mixture in some $patholes in Jayanagar,
unofficially for two years from 1998 to 2000. Toraurprise the results of these
experiments were positive."

After the successful smaller experiments, there meesl to know if this process
was safe enough to be used in the city. Thus Kipgnoached RV College of
Engineering, Bangalore and the Central Road Reseastitute, New Delhi
(CRRI) wherein some of the professors helped hindoot the research. Khan
recalls his anxiety to know the results, "It to@kotyears for them to complete
the research. To justify the reports the same twolgy was tried on a small
structure of 500 metres. The report was releasethényear 2002 thereby
approving the technology. This was an official ngépby the University of
Bangalore."

The next major task was to get this technology eygnt to be used on
Bangalore roads. The same year the report wassegle&han approached the
then Chief Minister S M Krishna. After evaluatiohtbe report, Krishna called
for a meeting with his officers and Khan and histher were asked to give a
presentation of their proposal. "The Chief Ministeas impressed by our
presentation and gave directions to the municipaparation for our pilot
project, which was to lay roads of 40kms. Latersthaoads were closely
monitored and till today they have not worn ougysKhan proudly.

The new technology saw an official inaugurationtlod Rajarajeshwari Arch
road by S M Krishna, later in the year 2002, it \éter that grand inauguration
that K K Plastic Waste Management Private Ltd dwtirt name and therein
began their journey to fame. But it did not stopréh a lot more research was
needed to prove the safety and environment friardf of this technology.
Khan later went ahead to the Council of Scientditd Industrial Research
(CSIR), New Delhi for further research, which hemsgored. The report of this
was out in November 2002. And he then got his érder from the BBMP (then
called BMP) for 230 kms of roads in Bangalore.

Plenty of plastic available, collection efficiency needed

The next big hurdle was to get plastic for the tamsion. Though it was in
abundance to get it was not easy. Thus the nexiabjgt for Khan were people
who would supply him with plastic. Thus he contdctee push cart garbage
collectors and some rag pickers for help and ghemtan offer more than what
they were getting. He offered them Rs.7 to Rs.8kpeto the rag pickers which
was more than what the rag pickers usually goth8avord spread amongst the
rag pickers and more and more came in number. "Eaglipicker can bring 20
to 25 kgs of plastic each per day," he claims.

According to his personal research on the plastistavof the city he says that
Bangalore produces 10,000 tons of plastic wast year. The city has 45,000
Km of roads which will consume 9,000 tones of ptasthus most of the plastic
can be used. But right now the BBMP is using onB0R tones of plastic which
is way less than the optimum capacity.

Initially the BBMP had set up some collection psifitut unfortunately these
points are not working now. "There were collectpmints in all the divisions of
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the corporation but now only five of them are waoikiand that too not so well.
There needs to be an organized approach for angqgbrdhis is a very viable
project provided it should work to its optimum cajpa But the BBMP is not

enthusiastic enough to do so," says Khan disappdijnt A K Gopalswamy,

Engineer-in-Chief, BBMP says that this technology used a lot by the
Municipality. "We are using it as much as we care #ve going to use it on all
the coming constructions including the road widgnproject that we have
undertaken. We have made it compulsory for at leth$he major players to use
the blended plastic in all the roads. | think tiis most we can do."

A plastic blended road does not need any repaiffifer to six years at least
according to the BBMP. Khan believes that theselsomould stay intact for 10
years minimum. Till today, none of the plastic lwled roads in the city have
seen any problems. Gopalswamy agrees that the ewadsery cost worthy and
are the best option presently to answer the roatlgms as well as plastic
disposal issue.

Notable Plastic Roads in Bangalore:
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But Khan is looking ahead to spread his businesssdntly the BBMP buys the
final product at Rs.27 per kg which is later pr@ddo the contractors to be used
in roads. "Right now we are not getting any profitss still in the 'no profit no
loss' stage,” he says. "We are planning to expamduosiness and are looking
forward for venture capitalists who would investaar technology. Reliance
Industries Ltd has already approached us for theesaHe is also getting offers
from Gujarat, Goa, Maharashtra and Chattisgarh mowents.

The making of a Plastic Road

How does the plastic make it into the road? Thegse starts when rag pickers
take their collection to the office of K K Plastwaste management on
Kanakpura Road. There it is cleaned, segregatediffarent grades of plastic,
then made into a fine powder and taken to thedditeonstruction. On the site
the powdered plastic is then mixed with bitumemihot mixer and the mixture
is laid on the road.

This technology can be done by two processes,deyiand the other is a wet
process. "We are currently using the dry processaking a fine powder of the
cleaned plastic and mixing with bitumen (plastid &itumen are mixed in equal
proportions) and then on the site of constructibis tis mixed with the

aggregates and put on the road. In the wet prdigsen and plastic mixture is
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mixed with tar only. But that requires a lot of @tment. And we are planning
to do that as our next step,” explains Khan. Thingeof the bigger plant for
the wet processing will cost around Rs.5 to 6 @oaecording to Khan.

While Khan finds his way out for a profitable busis, Bangalore seems to have
found a ray of hope for its persistent problem afllroads. After the road
widening project is over most probably we will haee us better roads and not
just wider ones. Great narrative of Mr. Khan's eixpents and research leading
to the discovery of a better road-topping materglising non-degradable waste
to boot! | wonder if similar techniques are in @$sewhere in road-building.
Also, are there no tradeoffs in using plastic? eggiit was just the economics of
the process that prevented such materials frongheied. A problem solved by
our excessive use of non-degradable plastic, ieguh cheap availability of the
raw material.

Food For thought

Use plastic and save forest

Use plastic and save environment

Use plastic and generate employment

Use plastic and increase the life of the road

Use plastic and strengthen national economy

Use plastic and make roads of international stahdar

‘Bane converted to Boon’

Effective disposal of plastic waste has always kmehallenge.

The primary reason for ineffective disposal of ptawiaste has been due to
the absence of large scale usage of used plastic.

Research by KKPWM and the subsequent developmeritki*B has
opened an avenue for collection and usage of thistip waste for large
scale production of a compound which can be usetiénconstruction of
roads.

This therefore makes waste plastic a ‘valuable’ raaterial and converts
the plastic waste from a ‘bane’ to a ‘boon’.

Environment benefits

Today, plastic waste treatment is largely hazardouthe environment as
most of the plastic is burnt resulting is toxic gmdeing released in the
environment.

By effectively managing the collection, separatiom processing of plastic
waste, the environmental damages can be limitedlinyinating the waste
from our streets.

We can have international standard roads and pawsmehich are litter
free

MSWM ( Municipal Solid Waste Management )
Households and other units wrap all garbage indstg bags and dispose

them. The non-biodegradable plastic bags acts dikeovering on the
garbage preventing it from being converted into post.
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4-5 gms of plastic locks within itself up to 5 lsl@f garbage. This can be
avoided if the plastic is segregated at the loaabage dump itself.

All other components in the MSW like iron, wood,lding materials, glass
etc are picked up as they fetch money for the raeps. With the
KKPWM initiative this will change and plastic widllso be picked up from
the initial source itself, resulting in plastic é&r&SW.

At present only 20% of the MSW is converted intanpmst. This can be
considerably increased to 80-85% and more by sydteatly managing the
plastic waste.

+ &

One of the foremost areas that would directly bierefgriculture.

At present only 20% of MSW is converted into contpdghis can be
converted to 80-85% once the plastic from the MS\Weigregated.
Farmers can directly purchase from MSWM if plastparated.

Over dependence on chemicals and fertilizers afféloe fertility of the
land.

Cumulative benefits to the National Economy -—Enwinental —
Employment generation —Agricultural efficiency

When life of a road is doubled, then the savingd #tcrue to the national
exchequer are in thousands of crores.

Lab tests and real time tests have revealed tlealifdh expectancy of a
plastic polymer road as compared to a normal read least 100% more.
Segregating the plastic from the MSW at the muuicipard involves
application of resources, the cost of which runse icrores of rupees. A
substantial amount of this can be saved.

The Central Government’s annual allocation of futolwards roads and
highways is approx. 35 thousand crores.

With nationwide implementation of this project ivéith the longevity of the
roads doubled, the savings to the national exchegoald be a whopping
15-20 thousand crores!!

Lab tests and real time tests have revealed tlealifdh expectancy of a
plastic polymer road as compared to a normal read ieast 100% more

In addition to the savings accrued at the cengnatl| every state Municipal
Solid Waste Management would save crores of rupgesliminating the
plastic segregation process at its yards.

=6
6*

85
Eco Friend and Co.



#. '/
®UHG M0

All plastics are polymers manufactured from thergleum lighter ends like

propylene, mostly containing carbon and hydrogesh fam other elements like
chlorine, nitrogen etc. polymers are made up of llsmmelecules called as

monomers which combine and form single large mdéecalled polymer.

When this long chain of monomers breaks at cerpaimts or when lower

molecular weight fractions are formed this is tednas degradation of polymer.
This is the reverse of polymerization. In the psx®f conversion of waste
plastic into fuels random De-Polymerization is @arout in a specially

designed Reactor in the absence of oxygen anceiprisence of a proprietary
catalyst. The maximum reaction temperature is 389 €. The plastics are
converted completely into value added fuel products

Catalytic Cracking

A team of students at Velammal Engineering College discovered a method
of producing quality petrol from one of the mosblplematic pollutants of
modern times - non-biodegradable plastic. A finehryproject led mechanical
engineering students Sridhar, Jaikar Sathish, kshaanan and Guru Prasad
through several experiments with a “secret catallyat prevented plastic from
melting into a mass when heated, and instead gedepetroleum products -
petrol, diesel and kerosene. Waste polythene amgbmmpylene - consisting
mainly of discarded bags and biomedical waste -sagiected to “catalytic
cracking' or breaking down the carbon chain. Thee ratio of the catalyst
and the plastic materials are taken in the readiiask to get greater yield.
When heated at 400 degrees Celsius, the plastidsyie distillate crude.
Fractional re-distillation yields a type of petailbetween 100 to 120 degrees C
and kerosene at between 150 to 180 degree C. ¥ittadl process leaves diesel
as residue. In about two hours, the students waeeta generate around 2 liters
of crude from 2.5 kg of plastic waste and througgiilthtion one liter of petrol
and half a liter each of kerosene and diesel. Dséworks out to roughly Rs. 22
for petrol and Rs. 26 each for diesel and keros&miglhar says by heating
plastic in the absence of oxygen, toxic dioxin esioiss are also avoided,
making the fuel eco-friendly. Even the left overafin mass (approximately
500 gm) can be made into candles. The fuel, deeeldyy the team, has been
certified by the Indian Oil Corporation's Regionaboratory at Korukkupet.
Compared to regular petrol, this plastic-derivedl fbas a marginally higher
octane level; pollution emission was within stigath limits. Sridhar says the
fuel's mileage could be higher than the 40 km jper he got on his 20-year-old
scooter. The students have already obtained a tpfatlethe process and have
applied for a full patent. The Indian Institute Tgéchnology (IIT) has agreed to
quality test the products. The students were guithedheir project by the
College Principal C. Rathnasabapathy, and profesddr Sivaraj and K. R.
Senthil Kumar.

%From STEPS
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%comments by Ozmotech — Australia & Europe

Approximately 20% of the waste in modern landfilis non-degradable
plastic.Ozmotechhave created a solution to convert this wastedigeel fuel.
Their patented process uses liquefaction, pyrolgsid catalytic breakdown to
render 1kg of waste plastic into 950ml of oil ore@&n Fuel. This contains the
same energy content as conventional diesels, hilit gignificantly reduced
emissions levels". Existing diesel engines are saidun fully effectively on
these fuels with no engine modification. It workesb with PP, PE and PS
plastics but can also manage ABS, PA, PUR and EVAid not so keen on
PVC or PET.

We've had a few Willy Wonka type machines out teesthe-world recently
(Two Machines and Startech.) Not wanting to lose ttomentum, here is yet
another. Apparently 20% of the waste in our modardills is non-degradable
plastic. The Ozmotech solution is to convert thi® idiesel fuel. Their patented
process uses liquefaction, pyrolysis and catalyteakdown to render 1kg of
waste plastic into 950ml of oil or Green Fuel. Thantains the same energy
content as conventional diesels, but with "sigaifity reduced emissions
levels". Existing diesel engines are said to rulty faffectively on these fuels
with no engine modification. It works best with FFE, and PS plastics. Can also
manage ABS, PA, PUR and EVA but is not so keen ®¥i€ Pr PET. Yet
another reason to avoid PVC! Their websites areirge rof information - go
digging. ::Ozmotech Australia and ::Ozmoenergy perfoy WM]
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Alka's is the world's first continuous processdtirmanner of waste plastics.

It is strange to hear Alka Zadgaonkar say, "Plasti® useful to our lives. We
can't deny that."

Were she a spokeswomen for the dishonest, selfrgeplastic industry lobby,

that statement would be understandable. Were $igisdator we could say she
was evading the issue. Her statement will likelyiiate many of us agonizing
over the plastic litter all around us.

But hold your breath. Alka loves plastics for arciérg reason; she is the
inventor of a process that has the potential tarctr environment of plastic

% Share January 26, 2005

http://www.addthis.com/bookmark.php
3" From Good News India Magazine - Alka Zadgaonkangs plastic waste for profit
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waste, create a million jobs in waste managemedtl aseful, profitable
products to our economy and make India a techndiegger in taming plastics.
Her work is breathtaking good news for this plametivironment.

$

We are not talking of a pie in the sky idea thattit in the laboratory. Alka and
her husband Umesh, are buying in 5 tones of plasiste everyday in Nagpur
at prices attractive to rag pickers. They are wrigduel oil out of that unsightly
pile and selling it to industries in the Butibonidustrial Estate, on Wardha Road
out of Nagpur. Production from their plant, UnigRkastic Waste Management
& Research Co Pvt. Ltd is sold out for the nextryea

They are making money right now, and are aboutadesup and buy in 25 tones
of plastic waste a day. That production too is leabkAs Nagpur generates only
35 TPD of plastic waste, they will shortly run ooft raw material to grow
bigger. So, a plant based on their technology noay $e playing in your town,
at a factory near you.

& 9%& $

Too good to be true? Let us at once address sontkeofuestions that are
already popping up in your mind. Zadgaonkar's isandemo plant running on
some government grant or subsidy. They took a caciaidoan from the State
Bank of India in 2005 and have already begun payiagk. In fact, the
government let them down and Zadgaonkars decideftexothe great Indian
entrepreneurial muscle. [On that, more later.]

The process invented and patented by Alka Zadgadskzapable of accepting
all tribes and castes of plastic waste as inputydaags, broken buckets and
chairs, PVC pipes, CDs, computer keyboards andr atiiéaste, the horrible,
aluminized crinkly bags of the kind that pack csispxpanded polystyrene [the
abominable 'thermocole'], PET bottles- are theskathers are all given equal
opportunity to contribute to Zadgaonkars' profie. sorting or picking is done.
No preparatory cleaning is necessary either, excdpedding that helps
economic transport of bulky waste. All solids andtah fines settle down in the
melting process or are converted to ash.

Chlorinated plastics like PVC are particularly haloais to burn because they
emit dioxins. In the Alka Zadgaonkar process, thére shredded mixture is
melted at a low temperature and led to a de-gasidic stage. Here chlorine is
led away to harmlessly bubble through water, produbydrochlorous acid.

Comment by Eco Friend and Company:

Alka Zadgaonkar has since sold the plant to Asian [Ectronics, Navi
Mumbai. It is reported that the Company is having poblems in running
the plant.
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Hindustan Time§ hursday, January 17, 2008

T. Raghavendra Rao, director, Sustainable Techiedognd Environmental

Projects (STEPS) filed for a global patent lastryéar his technique of

converting waste — think plastic, sewage, slauglotesh waste, hospital waste,
petroleum byproducts — into liquid fuel and gas. Aild easy on the

environment, for the process does not emit heaptrg gases that contribute to
global warming.

Rao, a former oil industry expert, thinks ‘wastewienderful, it's a resource.’
“Mumbai’'s waste generated daily should be recycldaily too,” Rao
emphasised. “We aim to come to the market withabaly acceptable system
to recycle plastic, electronic and organic waste4rhours.”

The technology is winning rave reviews.

“We would like to see this powerful innovation comarmialized around the
world, not just Texas,” James Vance, business ldgweent manager of the
global commercialization group, IC2 Institute, taitT from the University of

Texas. “We believe it should be able to convert tmasd perhaps all types of
hydrocarbon-based waste to fuel.”

Vance added that IC2, which provides innovatorsnfremerging economies
commercialization expertise, has received morerésten this technology than
any innovation it has examined. The technologydgel.l litres of fuel from
one kilo of plastic bags, and 1.2 litres fuel frome kilo of polyethylene sacks
used for packaging, all at a cost of Rs 11-12 iper. [One kilo of plastic coating
on wires yields 600 ml of fuel. Mumbai's municipabrporation does aim to
earn carbon credits from capping the Gorai dumpgamrating electricity from
its methane emissions. But at Rao’s plant in Vaeai,Mumbai's northern
fringe, his staff is testing a quicker method. Btais converted into vapour and
passed through cartridges containing a catalyst dnemical to breakdown the
molecules into liquid fuel and gas. The plant if-eeergized, on gas generated
from the waste conversion process.

3961 ( 6 1! 1/ +@
Here's how garbage is recycled into money
4 Feb, 2008, 1530 hrs IST, Sachin Dave, TNN

Picture this. Donating a dustbin full of garbagemday could get you free gas
in your kitchen or free electricity, forever. Sognfar-fetched? It's possible if

% Reshma Patil Hindustan Times e-mail Author
39 http://economictimes.indiatimes.com/rssarticleshmosid-2753914, prtpage-1.cms 2/14/2008
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your housing society buys one of the waste managetaehnologies available
in the market, which transforms your garbage intel f(liquid and gas) or
electricity. Says Alka Zadgaonkar, founder of Nagpased Unique Waste
Plastic Management and Research Company (UWPMRY@E this could be a
reality today if the government’'s permission isedakby the residents. The
technology of converting waste to fuel or electyichas huge potential as it
solves two problems simultaneously—of waste managear the fuel crisis.”
Industry experts estimate that India produces wagtgvalent to fuel or energy
that could fetch $100 billion annually. UWPMRC ceemtly produces 5,000 litre
of fuel from plastic waste collected by rag pick@msNagpur and sells it to
industrial units in Butibori, outside the city. Agr ago, Suresh Shah of Asian
Electronics in Navi Mumbai bought 75% in this compdor Rs 80 crore.

Meanwhile, Sustainable Technologies & Environmermabjects (STEPS), a
Mumbai-based company, has also developed a teapnakat can thermally
convert various materials like vegetable oil, adirfat, and petroleum by-
products into liquid, gas and solid fuel. “Withghechnology, any hydrocarbon,
such as plastic, bio-medical waste, slaughterhouesste, petroleum sludge or
wax can be thermally converted into liquid or gaslfand a powder carbon
residue. The liquid fuel can then be refined inféedent fractions or used ‘as is’
in engines and generators,” says Raghavendra Radioettor, STEPS.

The petroleum gas can be fed back into the systgmower the process and the
carbon residue or coke powder can be recoveresgadd The process is based
on adding a catalyst to the feedstock and therngpithe temperature through
several stages to approximately 420 degrees Celsrishe temperature rises,
the materials are vaporised, drawn off and condkeinse fuel. Finally at 420
degrees Celsius, any remaining material is congtérteo carbon powder. Says
Rao, “

Negotiations for twelve of our machines are in fisgages, and two of the
buyers are in India. Presently only industrial sidte going for the technology
but in the future housing societies could pool ioney and adopt it.” Each
machine costs around Rs 10 crore, but the compardeveloping a method
where the machines will cost less and be more ddfae for homes.

There have already been proposals made to thecBnaumistry for excise duty
exemption on waste management technologies. Har§hauthi, secretary,
Developmental & Eco-Friendly Enterprises (DECENT) rat-for-profit
company, recently in his letter to the finance e, says, “ Waste handling
agencies have not been able to keep pace with riheirggy urban municipal
solid waste, which is currently estimated at 1,08,nnes per day in India.”
Here's how garbage is recycled into money- ET @dimws By Industry-
News-The Eco...

He also asks that a concession be given on equipmeguired for waste
management and excise be reduced from the preééfittd nil. According to
government figures Mumbai alone generates 8,000e®nf waste every day, of
which 5% is plastic waste. “ About 52% of the wagémerated is organic waste
and can also be converted into compost with the leél machines like the
Organic Waste Converter (OWC). This could not osbjve the problem of
availability of dumping grounds in cities like Mumband New Delhi but also
reduce transportation costs if every housing spéiatests in this technology,”
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adds Gandhi. According to an estimate, around B803crore is spent every
year by municipal bodies in the metros on collectimd disposal of garbage.
“The Brihanmumbai Municipal Corporation (BMC) spenabout Rs 800 crore
every year in transportation of waste from homedumping grounds. Only if

the government fixes one organic waste converteeviery society this cost
could be reduced at one go,” says Mohan Jawdekee, president of the

environment and biotech division at Excel Industri@ Rs 800 crore company
which manufactures organic waste converters.

The OWC is presently used by hotels and hospitadspgiced at Rs 4 lakh. And
it can convert organic waste into manure, whictsafd even at one or two
rupees per kg, can not only help governments saidoms spent on
transportation of garbage but also earn revenum ftbe sale of manure.
Notably, two companies—Sai Renewable Power and GH-HBiergy—are
using the technology to generate electricity froasig. Sai Renewable Power,
based in Hyderabad, generates power after combustiempty bunches from
palm trees and residue of palm fruits. These afein volatile substances and
are used as a fuel for the boiler in the plant. Risel,376 lakh project, funded
partly by IREDA, generates 3MW of power from 10Ghres of palm oll
industry waste every day. GK Bio-Energy, a Namakiamil Nadu) based
company, generates power from poultry droppingsoltects the droppings of
about a million birds from nearby poultry farms tmnerate power. The
technology is based on the Biogas Induced MixingaAgement (BIMA)
technology developed and commercialised by Enteéustrian company.

Explains Anurag Garg, assistant professor at [ITm¥ai, “According to our
research about 20% of the total municipal solidtev@®nsists of plastic, which
is a hydrocarbon and can be converted into fuerargy. Presently not many
companies have come into the market with their petsibut this field has great
potential.”

Many small companies are now tying with large oilnpanies for promotion of
their products. Recently Asian Electronics enteiréd a joint venture with a
major Indian petroleum company. “We have signed M@U with the oil
company and would be marketing our products wieinmthand could also use
some of their residue (heavy oil) as raw mateoaldur process. But otherwise
also we can market our products through them,” &heh refusing to divulge
the name of the petroleum company. Asian Electsopians to come out with a
fuel, which could be used as a substitute for dliasd will be cheaper too. “In
the near future you could see many petroleum maimsniying up with small
companies either for the technology or the produlisd we expect that it
would be a business worth billions,” says Rao.

Industry experts also point out that technologiesetbped in India hold huge
potential abroad. Says Zadgaonkar, “We are in talikh an Oman-based
company and a USA-based company have also showed keterest.
Companies in the West are attracted to our teclyyods it gives them carbon
credits.”
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Entrepreneurs are increasingly seeking ways toruhish into value. Mumbai
startup, Sustainable Technologies and Environmd™ajects (STEPS), set up
in June 2007 by T. Raghavendra Rao, uses a thecatalytic conversion
method called ‘polycrack’ to convert plastic andyamic waste like kitchen,
animal and agro refuse into petroleum fuels likes,glquid fuel or a
combination of both. A kg of polypropylene plasiedstock yields 1.2 liter of
liquid fuel that can be used to power electricategators, or 150g of LPG, at a
conversion cost of Rs 11 per liter.

Although the industry has a record of failure, Raandeterred. He argues that
the technology is “far superior to traditional relgys, which require clean
plastics or involve high costs”. With rising oilipes, he may just have timed it
right. Profits may still elude, but optimism andndavation are in plentiful

supply.

If the chemical engineering department of Jadavgniversity, Kolkata, is
collaborating with Moromi, an NGO, to extract dyfesm waste flowers for use
in the textile industry as well as for bio-fertéis, Rajendra Gandhi, MD of the
Mumbai-based Rs 110-crore Gujarat Reclaim and RuBbeducts has been
successfully recycling old rubber from tyres sitice '70s. With natural rubber
in short supply, tyre companies, ranging from Gaady Michelin and
Bridgestone abroad to Apollo and JK Tyres in Indigx 5-6 per cent reclaimed
rubber in car tyres, whereas bicycle tyres contddout 40 per cent. Says
Gandhi, “It is no longer enough to manage waste and minimé the
environmental impact of its treatment. Waste must baised as a resource.”
Yet, rising manpower costs are forcing many of ¢hpkyers to rethink their
strategies. The garbage warriors must plod on giromillions of dustbins
before they can have a good, clean run.

) ) 7
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The clinker burning process is an excellent medmpsaressing waste compared

to a normal incineration plant:

a. The heat content of the waste is fully recuperated

b. The consumption of fossil fuel is reduced

c. The CQ emission to the atmosphere is reduced, correspgnttinthe
amount of fossil fuel replaced by the waste

d. There is no secondary waste product to depositvedtels

e. A modern kiln system works as a big scrubber, aidagasses being
neutralized by the lime in the system

f.  Reduction of fuel costs

g. Environmental benefits

h. Saving of fossil fuel resources

7

Many types of waste materials can be used to reamaller or bigger amounts
of the traditional raw materials. The use of fihdsom power stations is well
known butany waste material containing the principal elemeritsement — Ca,

Si, Al and Fe — are potential substitution material

Examples of materials also used today are speralystd (Al-source) and

foundry sand (Si-source).

2 @ %
Executive summary

Different types of wastes have been successfullprocessed as alternative
fuels and raw materials (AFR) in cement kilns inr@pe, Japan, USA, Canada,
and Australia since the beginning of the 1980s.

These Guidelines are meant to gather the lessotimbéxperience and offer it
particularly to developing countries that need rtpiove approaches to waste
management. Some developing countries will needdaipbuilding help before
launching AFR programs.

The Guidelines, meant for all of the cement induatnd all of its stakeholders,
result from a public-private partnership betweenZGthe German Corporation
for International Cooperation) and the cement camp#lolcim Ltd. The

findings and recommendations are based on expesenem industrialized and

0 Eco Echoes - Oct Dec 2008 issue of Quarterly phbti by ICPE
“1 From www.flsmidth.com ( Up-to-date addresses ofléwide subsidiaries and sales offices are availéoim
our website INDIA Fuller India Limited Capital Towe180, Kodambakkam High Road Nungambakkam Chennai

E-mail: fil@fullerindia.co.in )

*2HOLCIM is the parent company of M/s ACC. From Aitative Fuel research division, ACC, Thane :
Guidelines on co-processing waste materials in oep@duction
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developing countries, as well as from the publid @nivate sectors. They are
also based on other initiatives of bilateral andltitateral organizations to

improve waste management at national and localdeas well as attempts by
the cement industry to reduce environmental degi@daesulting from cement

production. They reflect international laws and wemtions. The use of AFR

can decrease the environmental impacts of wasiéslysdispose of hazardous
wastes, decrease CO2 emissions, decrease wastmbadts, and save money
in the cement industry. It will help in achievingettargets set in Agenda 21 of
the “Earth Summit” in Rio de Janeiro (1992), théalinesburg Declaration on
Sustainable Development (2002), and the Millennidewvelopment Goals.

However, there are some basic rules and princiiles should be observed.
AFR use should respect the waste hierarchy, begratted into waste
management programs, and not hamper waste redwgffionts. It should never
be used if it might increase harmful emissions rapacts to human health.
Companies using AFR should have a long, excelleatkt record of using
conventional fuels and raw materials. Co-processiraguld not harm the quality
of the cement produced.

Countries considering co-processing need appreplégfislative and regulatory
frameworks. National laws should define the basimgiples under which
processing take place, and define the requiremants standards for co-
processing. Regulators and operators should condaskeline tests with
conventional fuels and materials, so they can coep&R results to these.
Some wastes should never be co-processed; thegge riiom unsorted
municipal garbage and certain hospital wastes fosies and radioactive
waste. Other wastes will need preprocessing befloey can be used, and
approaches to AFR use should take account of thd tee effectively regulate
and manage these pre-processing plants.

Following certain basic rules assures that theais&FR does not change the
emissions of a cement kiln stake. These includdifigealternative fuels into the
most suitable zones of the kiln, feeding materih&t contain a lot of volatile
matter to the high temperature zone only, and angignaterials that contain
pollutants kilns cannot retain, such as mercuryisSions must be monitored,
some only once a year and others continuously. rBnmiental impact
assessments (EIA) should be done to confirm compdiavith environmental
standards; risk assessments can identify any weakgsein the system, and
material flux and energy flow analyses help to mpte the use of resources.
Cement plant operators must know the origins anthsp@af AFR before
accepting any for use, and all should be testedrbaise. Transport of wastes
and AFR must comply with regulations.

Plants must have developed, implemented, and coicated to employees
adequate spill response and emergency plans. Borugt, shut-down and
conditions in between, strategies for dealing wiEFR must be documented and
available to plant operators. Plants need wellqpdahand functioning quality
control systems, as well as monitoring and audifngtocols. Risks can be
minimized by properly locating plants in terms ofiveonmental setting,

proximity to populations and settlements, and thgpdct of logistics and

transport. Plants will require good infrastructimgerms of technical solutions
for vapors, odors, dust, infiltration into ground surface waters, and fire
protection. All aspects of using AFR must be welbcdmented, as
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documentation and information are the basis fornopes and transparency
about health and safety measures, inside and eutsgdplant.

Management and employees must be trained with deg@mrhandling and

processing of AFR. Hazardous operations training fiew workers and

subcontractors should be completed before stawtittyco-processing. Periodic
re-certification should be done for employees amtbcentractors. Include

induction training for all visitors and third pas. Understanding risks and how
to mitigate them are keys to training. Trainingafthorities is the basis for
building credibility. Introducing AFR requires op@mmmunications with all

stakeholders. Provide all the information stakeérddneed to allow them to
understand the purposes of co-processing, the xdorike functions of parties

involved, and decision-making procedures. Admittimgstakes is part of

transparency, leading to corrective actions. Bedibte and consistent,

cultivating a spirit of open dialogue and respectdiffering cultures.

As populations increase in the developing world, dgo waste management
problems, and so does the need for more cement@matete for housing and
the infrastructure of development. The properly aggd use of wastes as fuels
and raw materials in cement kilns can help manaagtes while contributing to
the sustainable development of our common world.
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Benefits of plastics have been acknowledged by ame all in the modern
world. Various Issues and Myths on Safety and Tigxiof plastics have been
addressed adequately and the Realities have beegHirout. It was realised
that the issue of Solid Waste Management inclu@ilagtics Waste Management
needed real attention to find out an amicable Bmiut

While local / civic authorities are trying to firmlt the solution, ICPE attempted
to find out an environment friendly and scientiolution to a segment of
plastics waste, which otherwise is found uncoll@édig waste pickers from the
MSW stream creating a waste management problenk Eéhg with ACC Ltd.
have established for the first time in India thédit RPlastics Waste could be Co-
processed safely in Cement Kilns in Indian condgioThis, we believe, is a
pioneering attempt in India in the direction ofding a disposal solution of low-
end plastics waste. A detailed report has beenghitoout in this issue of the
Newsletter.

Disposal of Plastics Waste through Co-processinGeément Kiln is a known
and accepted process of Municipal Solid Waste Mamagnt in many developed
countries. Details of the process have now beemdhtoout along with test
results of the trials conducted — for the firstdii India, in an ICPE sponsored
project at the cement plant of the leading cemeamtufacturer of the country —
ACC Ltd.
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The new technologies and economics have come tognamportant role in
plastics recycling. Recycling principally refers Recovery, which is divided
into Material Recycling and Energy Recovery. MatknRecycling is again
divided into Mechanical and Feedstock Recycling.e Tbhoice between
Mechanical Recycling, Feedstock Recycling or EndRggovery depends on the
types of plastics waste and the relative ease ficdlify in total or partial
segregation from other plastics and / or other evastaterials. Mechanical
recycling includes a wide variety of processinghtéques and a broad range of
processing methods. Pure grade production scrapomigyhave to be reground
and reprocessed, mixed plastics have to be mediniseparated and, if
contaminated, also adequately washed and cleariethe&e steps increase the
cost depending on the degree of contamination. f@idathe extra work
involving extra cost and other numerous problemsper segregation of wastes
at source gives us a great ease in operation yclieg the wastes.

After collection of the portions that can be rdegcby mechanical recycling,
there remain numerous very small, heavily contatatharticles, multi layered
composites or cross-linked products, which are Ipoghattended and are
allowed to remain in the waste stream causing sehdte problem. The best
way of reutilizing these portions is to properlycimerate them instead of
dumping them diffusely on landfills. This recovéheir calorific values and at
the same time disposes of the waste in a sciemifinner without causing any
environmental hazards. Many developed / develogimgntries are disposing
these otherwise unattended plastics waste in theidifial solid waste stream
through co-processing in Cement Kilns (Energy Recgivand using in Blast
Furnaces of Steel Industries (Feedstock Recycling)a scientific and

environmental friendly method. Conversion of alpég of mixed plastics waste
into Industrial Fuel (another example of FeedstBacycling) is also a recent
development.

Though both processes (Co-processing in Cement &id Conversion to
Industrial Fuel) can handle all types of plastiesliding laminated / multilayer
plastics, without any segregation and without thgfo cleaning of the waste,
fresh investment is required for the Fuel Conversimute while some
modifications in the Feed Section are requiredtifier existing Cement Kilns in
case of Co-processing. However, in India the metbbdisposal of plastics
waste in Cement Kilns (or in blast furnaces) aré practiced as yet. ICPE
initiated a project along with the leading manufisets of cement in the
country, ACC Limited to find out the possibilitie$ disposing plastics waste
through co-processing in the cement kilns in Indianditions. The project had
active support from Central Pollution Control Bod@PCB). With the active
cooperation and formal clearance from Madhya Ptadesllution Control

Board (MPPCB) to conduct a trial of co-processingsfics waste in the
Kaymore Plant near Katni, MP of ACC, a systemata tvas conducted during
29th-31st March, 2008 to record any possible emwirental implication

associated with the process.

Different types of plastics waste were used in therial including —
Polyethylene (LDPE / HDPE / LLDPE), Polypropylet¢ofMmo and Copolymer),
Polystyrene (GPPS and HIPS), Polyethylene Terefgtth@ET), Acrylonitrile
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Butadiene Styrene (ABS), Nylon, Polyacetal, Polylerte Terephthalate
(PBT), etc. PVC was excluded from the initial trs&éhge as the cement kiln was
not equipped to handle the situation which mayeandsie to the possible
formation of HCI or chlorine. The emission sampf@®r to co-processing,
during co-processing and post co-processing werdected by SGS
Laboratories — who are approved by CPCB for coridgcsuch tests. The
samples were tested as per the international tegtinotocol on the subject
matter in the SGS Laboratory facilities at India &@elgium.

Parameters monitored during each phase of the co-pcessing trial:

* Dioxins & Furans « TOC « HCI « HF « Hg and othdeavy Metals ¢ Particulate
* CO2 ¢« CO « NOx *» SO2 * Oxygen and Moisture

Chapter 11 - Table 1: Summary: Emission MonitoringResults

Pre Co- Stack
Parameters  Processing Units Post Co- | emission
During Co- processing| during
processing trial
Dioxins & | -\ rEQ/Nm3 | 0.004|  0.0033 0.0029
Furans
TOC mg Mg 5.5 7.36 6.01
HCI mg/ Nm3 ND ND ND
HF mg/ Nm3 ND ND ND
S0O2 mg/ Nm3 77 27.75 12
SPM mg/ Nm3 44.9 48.6 48.9
Cco mg/ Nm3 446 780 313
co2 Vol - % 17.8 17.6 17.8
Nox mg/ Nm3 651 600.5 614
Mercury mg/ Nm3 0.014 0.046 0.006
Metals
(except Cd mg/ Nm3 0.047 0.041 0.037
&TI)
Cd&TI mg/ Nm3 0.002 0.004 0.004
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It is observed that the emission levels of varigaseous substances including
Dioxins and Furans, TOC, Heavy Metals, SPM,.C&8 and NOx, etc., either
came down or remained within the acceptable noffrhs. plastics waste used
for the trial consisted of both Commodity Plastiise PE, PP, PS and
Performance / Engineering Plastics like PET, ABSloN, PBT, Polyacetal etc.
These plastic materials represent about 99% qgbldmetics end products used for
daily routine or special applications (PVC was imoiuded in the study due to
the reason as stated earlier). All packaging agfidios including laminated /
multilayer pouches contain combination of somehef plastic materials used in
the trial. The result indicates that disposal pcoeessing of all types of plastics
waste in cement kiln in Indian condition is an eamimentally safe operation.

") & &

The volume used for the trial could replace onlpwhl.5% of the fossil fuel
(coal) normally used in the cement kiln. For ingiag this volume to a level of
5-10%, the Cement Plant has to modify its inputemak conveying system by
introducing Air Ducts instead of Open Belt Conveybtowever at the trial
volume rate, the 170 odd cement kilns of India casprocess about 2.4 million
tons of plastics waste in a year — much abovedts plastics waste generated
in the country. Hence it is sufficient enough fbe tindian cement kilns to co-
process the plastics waste at trial volume to begth. In the future when
Indian plastics consumption will increase, the &mdCement Plants can replace
even 50% of its coal consumption by co-processitastips waste, like
developed country Germany does it in its cememniskil

( & %

Madhya Pradesh Pollution Control Board has alresdyprded its consent to all
the cement plants in the State to co-process pdastaste in their plants. It is
learnt that CPCB has also asked all the Pollutiontf@!l Boards in the country
to implement the system in their respective Stakbés will pave way for civic
authorities in various cities and towns in the dourto find an effective
alternative and scientific method of disposal of lend plastics waste in more
than 170 cement kilns in the country in an envirentrfriendly way and thus be
able to solve the plastics waste management problenreal big way. ICPE, in
cooperation with ACC Ltd. has been able to demastthat plastics waste in
India can be scientifically disposed off by co-pFssing in Cement Kiln in an
environmentally safe method. The issue of collectiad delivery of the plastics
waste to the cement kilns has to be resolved bythie and State Government
Authorities. This is expected to benefit the cempdutstries also as well.
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The team responsible for making this report duringthe short time available
at its disposal made a number of visits to the offes of the MCGM,
Dumping Grounds at Deonar and Mulund, to the recyatrs of Plastic waste,
took trials on the plastic waste segregated from tnMSW, and interviewed
a number of people engaged in the business.
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Person visited — Mr Praveen Sawant ( Junior Oeerse
Information collected by M/s Prakash Deshpande, Ramesh Patil, Akash
Rao, DJ Deshmukh, Ms. Nrupura Bhagwat

The team was asked to take permission for entahiagDumping Site. Some
general information was given to the team by Mw&at.
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Persons visited - Mr Sabley ( Supervisor, MCGBJ/r Chavan ( Overseer )
Information collected by - M/s Akash Rao, DJ DeskmuMs Nrupura Bhagwat

The Dumping ground is in existence for a numbeyeairs ( since 1927 )
Wastes brought to Deonar from all over Mumbai freanious wards and from
Transfer Stations at Mahalaxmi & Kurla.

Total Area of Deonar Site - 117 HA ( partly encrioad upon by slum dwellers )
Municipal Solid Wastes are brought round the clatkabout 2000 trips by
Dumpers & similar vehicles.

The Wastes are dumped in the area in a systematioen ( 8 loops are formed
in the area for this purpose ) and leveled almostédiately by JCB machines.
Once the area covered by a loop is leveled, theewsasllowed to settle down,
and dumping on this loop is started again and &leMany tiers of the waste
have been formed in this way over the number ofsea

Rag-pickers take out the recyclable materials fithm wastes right from the
moment a Dumper enters the area, and take out dlséesvbefore the leveling
operation is completed.
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There are about 2000 such rag pickers, many stagisms adjoining the un-
walled dumping ground, and some inside the dumpgnogind itself. The wastes
picked up for recycling are — metal, wood, gladsstic, Thermocole, Rag-
pickers sell the wastes to nearby scrap-dealerdady basis at different rates.
They earn less during the monsoon because the svasavet. Sometimes there
are fires due to trapped methane leaking out, anttBmes due to Rag-pickers
who burn some part of the wastes in order to receakable metal parts ( and
Thermocole inside drums to extract carbon ) atdite causing problems to
residents of nearby localities, especially durihg summer season. After 26
July 2005, the dumpers brought dead animals ( ab000 to 2500 buffaloes,
4500 sheep, etc which had to be buried in the dagnground ) along with
plastic, spoiled medicines / food, cotton beds,skobold furniture and other
wastes ( which were all cleaned up by the rag-pgiethin a week )

It has been rumored that the Site being handedtovexcel Industries, Mumbai

from 1% October 2009 for managing the operations partlgxivact the trapped

Methane Gas, ( to be used for an Electrical PovartRo be set up in a 50 acre
area at the site by Reliance Industries ), andyptortmake Compost / Manure
while continuing to accept wastes from the MCGMaare

1. Outof 117 hectares, encroachment is found on 1be2€are area.

2. Workload -

. There are 3 shifts for working. In 1st &%shift around 450-500
vehicles unload waste. In“3shift around 150-200 vehicles unload
waste.

There are 3 transfer stations- Mahalaxmi, Kurla,deri West

(lagoon). where small vehicles, which moves abouthe wards for

collection of waste, transfer the waste in dumpevghere the waste is
compacted — these dumpers transport the wasteetduimp site. But
some small vehicles from the area near dumpingngtaunload the

waste directly instead of transferring in dumpers.

In the months of April / May / June —more vehicledoad waste since
drainage cleaning is done before rains.

3. Bio degradable waste composting project was ieitidtut could not run for
a long period.

4. Pattern of unloading wastes —
The waste is dumped in loops. There are 8 loopse@me vehicle comes
on dump site, the sellable waste is lifted bywlete pickers.
The remaining waste is available. Once the loagased down, again after
amount 2 months, the loop incomes operative asewasdticles is reduced
due to decomposition of bio-degradable waste saangie gets available for
further waste unloading. If received, even the hieaf the loop increased.
E.g. - At retain place the height of waste dumped feached as much as
the forth story of a building.

5. Approx 2000 waste pickers visit Deonar dumping gebulaily. Waste
pickers lift waste from- common dustbin, vehiclésnsfer stations to
dumping grounds.
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At the end when we requested them to have a lotkeadump site and see how
the actual work is carried out and to get sampfesaste from different areas,
they asked us to take permission from Mr. Tawasepudy Chief Engineer,
SWM, MCGB, Pantnagar, Ghatkopar.

& = 3;( I,
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Person visited - Mr Tawase ( Dy. C.E. Solid WasSGM )
Information collected by — M/s Akash Rao, DJ Deskimu

Transfer stations at Gorai and the Varsova Lagawe heen closed down and a
green cover has been provided by the MCGB. Mr Tawamfirmed that the
Deonar site will be handed over to Excel Industfiesn October 2009 for
Partial Closure, during which accumulated wastedeurthe land will be
transferred into a scientifically designed landfikving separate arrangements
for taking out leachate and methane gas (whichbeaunsed for electrical power
generation) The other Dumping Ground existing atluld and a new one
coming up at Kanjurmarg will also be handed overatprivate operator on
similar basis. 2000 tpd of the MSW at Deonar wél $ent to Kanjurmarg for
processing in a Bio-reactof Check )

Of the 1600 tpd MSW sent to Mulund, 500 / 600 tpidl e used for Bio-
Methantion, and the balance 1000 tpd will be seitanjurmarg

Thus, out of the compliance criterion comprisingsof activities (Collection,
Segregation, Storage, Transportation, Processimyy Risposal ) [ specified
under Schedule —Il - rules 6(1) and (3), 7(1) ] kdanagement of Municipal
Solid Wastegshe MSW Rules 2000, the last two are being transfein part to
Private Operators by the MCGM.

Mr Tawase was given an application in writing foisiting the Mulund
Dumping Site. He arranged for the visit for thddaling day with Mr Pant.
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Person visited - Mr Pant ( Solid Wastes Dept, MC®dntnagar, Ghatkopar )
Information collected by - M/s Akash Rao, DJ DeskimuMs Nrupura Bhagwat

Different samples of waste collected with the haflp rag-picker at the site. The
person was also asked questions regarding the .waste

*Information regarding Mulund Dumping Site:

Area: 55 hectares. Has 4-5 loopisfpormation of loops from Deonar dump site
visit). Approximately 2000 tons of dry and wet wastadseived per day, and
approximately 1000 tons of debries /silt through 3aste collection vehicles.
The waste is collected from different wards of MamntApproximately 40,000
tons of waste is received at Mulund dump site pEaryThis includes nearly
1000 tons of waste extra per day in the monthsgflASeptember. The wastes
are weighed and records are maintained on com@4drour a day.
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*Interviewed a waste picker on the site, detailsvbfch are as follows:

What are the wastes types picked by the waste piclse?
Puttha, glass & plastic bottles, plastic containpeper waste, aluminium, iron,
tube, tyre, LDPE, cloth.

Is rubber sellable?
No.

How many hours they work to pick the waste?
Each person works for 7-8 hours.

What is their income?
Approximately Rs.100/- per person per day.

Is LDPE plastic waste picked by all waste pickers?

The waste pickers from Malegaon come in trucksk e LDPE plastic waste
and sell the same in Malegaon ( for washing, dryihich cannot be carried out
in Mumbai for want of space )

What is the amount of waste collected by them? Whahcome does it fetch?
Around 4-5 waste pickers sell 2.5 tons of wasteria and a half month which
would be loaded in trucks and sent to Malegaon. Whste fetches Rs. 6/Kg
which would have been Rs. 3/Kg in Mumbai.

Do the waste pickers segregate the waste in differecategories?
The waste is not segregated. It is sold in mix fatrthe rate of Rs.8-10/Kg.

Waste are the rates of different wastes?
Copper- Rs.50 to 60 per Kg, Aluminium- Rs.30 top@s Kg, Plastic- Rs.3 to 4
per Kg (dry), Plastic - Rs.1 to 1.5 per Kg (wet).

What happens of the waste once it is picked by theaste picker?
The waste is sold to the scrap dealers.

Does the scrap dealer come to the Dumping Site tolkect the waste?
Some scrap dealers come to the Dumping Site tohpesec waste and some
waste pickers have to go to the scrap dealers @aryo sell their waste.

How much LDPE plastic waste is collected by a wasfscker in a day?
Approximately 50 to 60Kg (if wet) OR approximatel® to 15Kg (if dry).

Is the waste washed before selling to the scrap dee?
Waste is not washed.

What is done with rubber waste?
It is not sellable.

What is done with thermocole waste?
Termocole is burned in drums on the dump site Ardccompacted form is sold
at Govandi (no idea what happens to it later)
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Are metal pipe pieces sellable?
Yes. Pipes with thread fetch less money compardidetpipes without thread.

What is done with the cigarette packets?
Single cigarette packet is not sellable, but i§iavailable in bulk quantity, it is
purchased by the waste paper dealers.

A] Recyclable Material B] Non Recyclable Material
Plastic Water Glass Sim Cards
Colgate wrapper Land Pouches
Bulb Gutkha Pouches
Powder Marie Biscuit Wrappers
Glass Empty Tooth paste Tubes
Bangles PVC
Wood Plywood
Pen Refills Decorative Gelatin
Ice-cream cup Transparent Plastic Cove
Cigarette Packets Computer Floppies
G.l. Pipes Broken sandals (rubber)
Hacksaw Blades Use & throw Thermocol plajes
Broken Phone Instruments
Electric Wires / cables
Paper
Aluminum Foil
Cold drink bottle caps
Tops of tins
& ) )

Attended by Ms. Nrupura Bhagwat, mr. Akash Rao indDeshmukh. Met Dr.
Nilesh S. Amritkar- Director Laboratories. This mees regarding the analysis
of the plastic waste samples, collected from thelukldt Dumping Site of
MCGM. Dr Amritkar informed that the analysis paraers depend upon the end
use. The samples given for analysis should bedgnegated form or else they
will have to get it segregated from some other ageSample size should be
500gm. The number of samples will depend upon yped of plastics ( one
sample for each plastic type ) The sample can éancbr soiled. For plastics
from MSW, other than general tests, tests of heaejals tests for copper,
nickel, iron, zinc, lead can also be carried outr Bhe end use of plastics in
Cement Kilns, what parameters are required, nebé &iudied.

ACC later confirmed that the analysis will be dat¢heir end.
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Information from other cement companies regardingirt plans for use of
Plastic waste in their Kilns could not be obtained.
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List of material collected from Mulund Dumping Site
Details of Photographs taken for following samples-
1. MSW Fresh:

a. Recyclable materials

b. Non Recyclable materials
2. MSW-
Partially Decomposed (X) :
Actual material — weight of bag weight =2.928.2.7 kg
MSW- Fresh materials (y) = 2.5 kg
MSW- Recyclable materials removed (z) = 1.25 kg
Waste segregated from partially decomposed mageria)
Waste segregated from partially fresh materials (n)
Waste segregated from partially recyclable mate(ia)

Nookow

Table 2: For Plastic waste

Name Weight(kg)

Plastic materials from partially

: 0.7
decomposed materials (p)

Plastic materials from partially

. 1.05
Fresh materials (q)

Plastic materials from partially

. 0.1
recyclable materials (r)

Table 3: For other recyclable waste

Name Weight(kg)
Other recyclable materials from
; ; 0.35
partially decomposed materials(s
Other recyclable materials from 0.05
partially Fresh materials(t) '
Other recyclable materials from
) ; 0.1
partially recyclable materials(u)

Sample for analysis: p+q+r=0.5kg

104
Eco Friend and Co.



3 8

Person visited - Mr Tawase ( Dy. C.E. Solid Wasté&GM )
Information collected by — Mr DJ Deshmukh, Ms Nrtgp8hagwat

A Typical Analysis of MSW ( All India basis ) is\wgn -

Organic Fraction ( Bio Mass ) :35%
Woody Mass 115 %

Paper - 5%

Rags, Textiles . 5%
Rubber, etc :4.85%
Plastics :0.05%(?)
Glass : 0.05%(?)
Metal : 0.05%(?)
Stone :20%

Sand / Earth :15%

Bulk Density :0.4t00.6
Gross Calorific Value : 800 K Cal / Kg

Wastes from various wards of the MCGM are collecethe Refuge Transfer
Stations & Dumping Sites by various types of vedstlas given below :

Mahalaxmi Refuge Transfer Station : Wards A, BDGE & F

Kurla RTS : Wards F (N), G (N), L, H, K(E)
Varsova Lagoon RTS : Wards K(W)

Gorai RTS : Wards R(S), R(N)

Chembur (Deonar) Dumping Ground : Wards M(E), M(W)

Mulund Dumping Ground (:Check)

*Vehicles — Large Compactors, Mini Compactors, SBaldy vehicles, etc.

Quantities of MSW :

Deonar : 5600 MTD - 4500 MTD of refuge & 1100 MTDSilt & Debris
Mulund : 1600 MTD - 600 MTD of refuge & 1000 MT&F Silt & Debris
Total : 7200 MTD — 5100 MTD of refuge & 2100 N@Tof Silt & Debris
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Person called - Mr Rasool Khan ( Director ) of Kia®ic

Information collected by — Mr D J Deshmukh

KK Plastics are in road construction using Plagfigste for the last 8 years

KK Plastic buys MSW from Bangalore Municipality @ B / kg

Has entered into MOU for construction of roads ggitastics segregated from
the MSW
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The Segregated Plastic is used in the road cotistnuizy a patented process.

Use of plastics in road construction —

Reduces use of bitumen

Doubles road life ( postpones relaying of the rgads

Plastics collected from roads reduces congestiaityfirains

Wastes removed from Dumping Grounds saves valwhbtging space
Biodegradable wastes segregated from wastes casdolefor composting

Above step further leads to saving of subsidy opadrted chemical fertilizers
Compost fertilizer improves quality of food proddc& maintains soil quality
Segregation activity generates employment oppdrésithus, the tangible and
intangible benefits can fetch Rs 11.5 from Re kgted.

Only other ( better ) way is to segregate plagtidsy wastes ) from wet wastes
at source apartment wise, and collect on door tr dasis, for which huge
efforts will be required. Has a limited businessBangalore — about 1 to 1.5
Crores / year - Low volumes. Three other partiessHailed in Delhi ( trials on
Hariyana border ) Would like to expand busines§ possible in Mumbai / all
over India. Expects to separate 30-40 tpd recyelplastic out of estimated 100
tpd of Plastics from 8000 TPD MSW in Mumbai. No Wwiag is required during
/ after segregation. A machine is used to avoidafiseater. Requires nearly 2 te
of waste plastics to construct 1 km of road. A.5vide road costs Rs 6 Lakhs
for doing a 25 mm thick relaying. Funds from theURM can be made
available for this activity. Mumbai can set an epdarto be copied by the other
Metros. Has so far met VIPs such as Mr Jairam RbBmé& Vilasrao
Deshmukh, M/s Murli & Milind Deora, Mukesh Ambaniné the CPCB
chairman in this connection.
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Persons visited — Mr Hanumanbhai, Pareshbhai & garval ( Recyclers of
Plastic Wastes)
Information collected by — Mr Akash Rao, DJ Deshimulds Nrupura Bhagwat

It is possible to re-cycle all types of plasticegavay or other.

LDPE, HDPE, HM, PVC, etc are being recycled sudtdlgsand economically
in Mumbai. There are 110 Plastic recycling unit8baandup alone.

Plastic from MSW from the Dumping sites is not lgeimsed for recycling in
Mumbai, as it requires washing and drying whichagsita large working area.
For this reason, recyclable materials, mostly mlastare taken from Mumbai
dumping sites to Malegaon for recycling.

Plastic from MSW is similarly being recycled neame, Nashik and in Gujarat.
Plastic from MSW is bought at Rs 2 to 3 per kg, &md half this price in
monsoon.

Trial on plastics collected from Dumping sites t@ngiven on a limited scale.
Photograph of soles for sandals, made from recyplastic was taken from a
nearby plastic recycling unit.

See : Interview of Mr Hanumanbhai on Video
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Persons visited — M/s Nitin D. Mankar ( C. E., 8dlVaste Mgmt, MCGM ),
Mr Rajwadekar ( Ex Engineer, SWM- Refuge )

Mr Subhash Patil (OSD ) ALM

Mr Anand Jagtap ( OSD ) Slum Sanitation Programii&DP )

Information collected by — Mr D J Deshmukh
E7 8 =

Estimated Quantities of MSW in Mumbai — 6500 tpdrefuge and 2000
tpd of Silt & Debris. The Generator is supposednike arrangements for
disposal of the Silt & Debris

B. As per the survey done by ‘Infrastructure Leasing &inance’ Company,
0.75 % of the waste is expected from the wastewhich 30 % wastes are
Dry wastes.

After Supreme Court Order in 2004 on Management ofMSW as per the
Rules 2000 :

Brick Masonary type open wastes collection statamesbeing phased out.

For collection of the refuge, different types &esizof waste collection bins have
been ordered placing at various locations in Mumi#di are as per EN
standard, and the capacities are 1.1 Cu M ( 4 whe¢l240 liter and 120 liter (
both 2 wheelers ) Life expectancy being 6 montbsibie the quantity has been
ordered, so as to cover one year’'s requirementl dh@ housing societies in
Mumbai. Part of the funds have come from the Cafwos’ fund and the rest
from the MCGM.

Various size and types of vehicles ( 6 te, 2.51tee and even smaller Tata
tempos, Dumpers, Dumper placer vehicles ) are fmetransportation of the

wastes to the dumping grounds. Similarly, Statigreampactors are also placed
at sites having a large amount of waste. Liftinghe&f wastes is done in all the
three shifts. Sanitary Landfill has been done atafzand carbon Credit of Rs 26
Crores has already been received. Total CC of RErt3es is expected by
2013.

Deonar Dumping site will be shortly closed partly Banitary Landfill and will
be used for composting by a private party. CC iseeted even there. Mulund
Landfill will also be closed partially, allowing fdBio-Methanation. This will
require segregation of plastic waste at the sitgeotme extent. Here, 500 tpd of
MSW will be used for Bio-methanation. Dumping sitteKanjurmarg will have
the facility for processing of 3000 tpd of MSW HmetBio-reactor and 1000 tpd
for composting.

On Plastic Waste Collection and Disposal :
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( On recycling of Plastic waste found in MSW )

For the Dry wastes sorted out by rag pickers, cbla centers are opened at 17
places in various wards of Mumbai. More will be npé depending upon the
availability of space. Some of the prominent cdltat centers are- Near Cooper
Hospital, Andheri, Opposite Telephone Exchange dBaand at Sindhi Colony,
Chembur. These centers are being managed by NGebsasuForce Forum,
Stree Mukti Sanghatana, NGOs pay the rag pickefixed rates for different
types of dry wastes brought by them. NGOs sellwastes to Scrap Dealers
who in turn send the wastes to recyclers.

( On Reuse of Plastic waste found in MSW )

A few years back, the Solid Waste Department, tleadRDepartment of

MCGM, and Dr R Vasudevan, a Consultant from Madwmie roped in by the

ICPE to make roads using shredded plastic segidaien the MSW. These

trials were taken on Agashe Road, Dadar, IndianrésgpLane, Lalbag, New
Prabhadevi road, opposite the ‘Samana’ PressTh&cRoad Dept has a pre-mix
plant at Worli ( near Satyam — Shivam theatre ) aheve method is useful both
to the Road Department in reducing the costs ainiin spent and improving
the life of the roads, and to the SW Departmentettucing the quantity of the
wastes to be handled by them. Pothole during monszam also be filled

effectively by using hot bitumen mixed with shredd#astic.

( On solving problems created by plastic wastes )
The BMC has made several steps to tackle the proble

“Advance Locality Management” scheme since 1996ke care of the wastes
from Housing Society Buildings. This is a non-fumglischeme aimed at middle
class localities.

“ Dattak Vasti Yojana” scheme launched in 2001 wasd extensively after 26
July 2005 to educate slum-dwellers on the problédrains getting chocked by
waste polythene bags thrown into the streets, @h&o9f the slums covered
under this scheme are free from this problem in9200his scheme today has
518 Community Based Organizations formed of loeslidents and the BMC
pays Rs 700 per 1000 population to these CBOs totaia cleanliness in their
area.. This scheme is more popular than the ALMsisfound more effective.
Jan-Jagruti Yojana was launched in the year 20@sgindiscriminate use of
Plastic.

B+ |

The menace of plastic waste can be contained ifrédugcling process is

channeled properly, as is the case with sale angtling of paper waste. Private
persons have opened collection centres for papkiotrer types of dry wastes
at every nook and corner in the city, and in maages they collect the waste
from house to house, paying money on the spot -es@mot the case with

plastic waste.

Itis a “social” process.
In the unorganized plastic recycling industry, ehés an established chain of
persons / agencies of rag picker - “kantawala’ragdealer - plastic recycler —
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manufacturer of goods from recycled plastic. EsgBcithe rag pickers get
credit / loan, from the kantawalas in times of need in lean season such as
monsoon when waste plastic collection is low.

“SEWA” in Gujarat is doing much better work in tHisld, in an organized way.
Mahindra & Mahindra, Kandivali had sponsored a gaetivork 2 years ago, of
persons / agencies buying garbage once a weekasiegahe dry waste, ending
it to the recyclers, etc but the good work stoppede the link in the chain
broke. Some good schemes for waste recycling ampération in Brazil, the
Philippines, Kairo, etc
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Persons met — M/s Raghavendra Rao ( Director, STEPS
Mr Nitin Bondal ( Director, STEPS)
Information collected by- M/s Akash Rao, DJ Deshimuds Nrupura Bhagwat

M/s STEPS ( Sustainable Technologies & EnvironnidPtajects Pvt. Ltd. ) are
carrying out research work in the field of extragtioil from plastic wastes, be it
coming from MSW, hospital, wrap-film packaging, @en domestic plastic /
electronic goods. The waste is shredded and codvyeugh a hopper into an
extruder where it is melted. The vapours from tye df the extruder are passed
through a catalyst and condensed into liquid witiah be used as a fuel. The
uncondensed gas can be burnt just as LPG, andoifk residue from the
extruder can be used as fuel by converting inttefsebr, simply as a garden soil
enrichment agent. Thus the entire waste can beadilLl00 %.

M/s STEP have put up a pilot plant in Vasai andehdeveloped a catalyst after
years of work, and now they want to apply for paten

Their work, Mr Raghavendra Rao said, is similathtat of Ms Zadgaonkars’ in
Nagpur, but developing the right kind of catalyst,the key to make it a
profitable business.
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Persons met — M/s Hanumanbhai ( Proprietor of atiel&/aste Recycling Unit
SUN-SHINE PLASTICS )
Information collected by— M/s Akash Rao, DJ DeshimuMs Nrupura Bhagwat

Plastic Waste similar to that found in MSW was lglotufrom a Scrap dealer in
Kurla. A horizontal “Zatak “machine ( 3 to 5 HPwWas used to remove attached
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dust, earthen waste from the plastic waste. Thishina threw out from its side
opening, each individual piece of the plastic wasdter rigorously thrashing it
inside to remove and collect at the bottom anychtd dust / dirt; Washing and
drying of the waste is therefore not necessary. déaned waste was put into a
high speed “Aglo Mixer” ( 35 HP ) which can accefitqualities of plastic for
directly shredding and grinding the waste. This hiae avoids the need to
agglomerate the waste into a lump form. The grouaste was then fed into the
extruder ( 25 HP ) in hot condition to pass thesteahrough a set of heaters (
10 to 12 HP ) and mesh to convert it into roundboits / wires which are further
cut continuously to get plastic ‘granules’

The whole process is carried out in minutes, istinapus and an 80 kg / hr
extruder, working in 3 shifts can give an outputldpd. These granules are then
sold to recyclers, who convert the granules intefulsarticles such as sandals,
shoes, carry bags, jerry cans, tarpaulin sheetsTéere are 110 machines in
Bhandup alone, which are running to make solesémdals. Straps are made
elsewhere. The 60 to 65 kg capacity bags in whiehataste plastics are brought
cost Rs 8 to 10 each, are themselves used oveowardagain ( 7 to 8 times ),
until they get torn. They are then re-processeda isimilar manner to get
granules.

The mesh needs to be removed for cleaning fromyevaninutes to every 8 to
10 hrs, depending upon the impurities in the weete, the cutter blades need to
be sharpened after cutting about 7 to 8 tons otevamterial. The investment
for a 1 tpd plant comprising all the above machimedhaust fan, lighting etc is
about Rs 2 Lakhs. While the cheapest extruder ¢stt.5 lakhs, better quality
machines cost from 10 to 15 Lakhs, but have ledseakdowns, lower
maintenance costs. Similarly, better the inputw maaterial ), better the output,
and better the selling price. There are about Tférdnt quality plastics and
almost all can be recycled according to Mr Agarwatho owns a few plastic
recycling plants in Bhandup. A labour working implastic recycling plant may
earn Rs 4000 per month. Total Processing Cost meeaip to Rs 6 per kg of
the Finished Product. Besides Mumbai, the granatessent to recyclers in
Kanpur, Indore, Chennai. Net profits can be from R$o Rs 6 per kg of
granules from various qualities of the wa&tdces of both Raw Materials and
the Finished Product fluctuate widely depending uppn demand — supply
position, and the price of virgin materials which hemselves depend upon
international prices of crude oil.

Prevailing prices of some of the raw materials anghrocessing costs ( both
per kg ) are —

Plastic waste from MSW bought directly from Dumpsitg — Rs 8 to Rs 10,
Above Plastic waste bought from Wholesale Scragddea — Rs 13 to Rs 14,

Processing cost for the above material -Rs 6,
Waste, Multilayer with LD Polystyrene lined “Gutkpacks - Rs 8 to 10,
Pet Bottles —Rs 15t0 17,
Glucose bottles, Good Quality ( imported ) PackMagterial (from Airlines,
Ships) — Rs 55,
Shredding / cutting cost for the above -Rs 3,to
Washing & Drying costs, including water, detergefatabour - Rs 3.5 to Rs 4,
Recovered Aluminium from waste plastics — R10r80,
Granules from Aluminium lined Plastics — Rs 8510.
110

Eco Friend and Co.



Though unorganized, the plastic recycling indugprpvides enormous job
opportunities to the rag picker, the Kantawala, sheap dealer, the recycling
machine manufacturer, the recyclers themselvesttenttansporter. The buyers
of recycled plastic goods are happy too because ghbeds are cheap.
Meanwhile, manufacturers and consumers of goodrach virgin Plastic are
happy too, as they can continue to manufacture & t® goods without
worrying about the disposal of the plastic wasfdsee Government too should
.be happy because the problem of handling and sidpmd the plastic waste is
solved to a large extent. With plastic waste rdogg;lit is a win-win situation
for all, and banning plastic is definitehot the solution. On the other hand, the
Government can think of providing the recyclers thigastructure and also if
possible, incentives which are at present availabtee organized industry.

See Exhibit : Video of the Trial

& $ +5 & D

Persons met — Mr Jadishbhai ( Manufacturer of gdama Virgin & Recycled
Plastic Granules ) MrJagadishbhai, who makes plastiry bags for Big Bazaar
& other malls in Mumbai, also makes bags and otiréicles from granules
obtained from recycled plastic, was intervieweds léimphasis was that the
authorities should not ban Plastics, but shoulderage recycling as it provides
employment opportunities to many.

&3$ (& +( & &

Persons met — Mr Salim, Rag-picker, staying in ohthe huts on the premises
for several years and supporting his family in Kdaka. There is a heavy rush
of vehicles bringing in MSW from various wards irumMbai.

See : Interview of Mr Salim on Video.
# , ++A1l

Venue —Mukti Sanghatana ( SMS ) , Chembur
Persons visited — Mrs. Sunita Patil
Information collected by — Mr DJ Deshmukh, Ms Nrtgp8hagwat

&$ ((/ &

a. SMS is one of the NGOs, started about 10 yegosfar the welfare of
uneducated women whose husbands are not able tineulamily responsibly.
These women become rag-pickers and sell the waréKantawalas’ ( the
dealers in recyclable items found in MSW ) Thoubé rag-pickers get just
enough money for their daily needs, it is not sigfit for fulfilling their social
needs such as entertaining guests, marriages, aditines hospitalization, etc.
The Kantawalas help them by providing loans, batititerest rates are so high (
25 to 30 % ) that the women are not able to pak biae loan and fall under a
debt trap. Their daughters are not able to contithedr education, and are
married off at an early age.
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b. SMS has by now total member strength of ab6002nembers in Mumbai (
from Sion to Mulund in the Central & Harbour railyvauburbs ) nearly 500 in
Thane and 250 in Navi Mumbai, all in groups of @1 each.

c. The MCGM launched the “Suvarna Jayanti Shahajg& Yojana” ( Golden
Jubilee Co-operative Employment Scheme ) in 199@eumwhich a “Bachat
Gat"( small group of 10 to 11) formed by rag pickevho are encouraged to
save and each group, after minimum 6 months of #w@hing into existence, is
given a non-returnable loan of Rs 1000 / - in th&émk Account and other
incentives in cash or kind to help them stand oeirtlieet , educate their
children, save money and get loans at nominal ()2r&tes of interest from their
own bank account, etc. This scheme is implementedhle members by the
MCGM through NGOs such as SMS, who work for socalises. [ Two other
NGOs working in this field are “AKAR” Mumbai ( sieclast 3 to 4 years ), and
“FORCE” ( since last 5 to 6 years ) ]

SMS has about 150 to 175 such groups attached em #1500 to 1800
members, staying in areas adjacent to the dumpiogng at Deonar, such as
Govandi, Chembur and Ghatkopar)

Five Collection Centres for garbage ( MSW ) arengukeby the MCGM under
the Golden Jubilee Co-operative Employment Schemé&aaba, Wadala,
Chembur ( East & West ) and Mulund. One of ther@la¢mbur ( East ) is run
by SMS. ICPE does part of the funding ( salarytifier staff )

Rag pickers deposit the collected wastes at suttaeor give the wastes to the
tempos provided by the MCGM for sending to the &dlbn centres, and are
paid at fixed rates which may vary from time todilor season to season ( from
Rs 4.50 to Rs 21 per kg — see attached sheet éomtnth of June 2009 )
depending upon the type quality of the waste. Ier@bur ( East ) Collection
centre, 21 women sell the wastes collected by tlieB® to 60 Kg each )
Recyclable wastes are sold to manufacturers aag stalers. Monthly report is
sent to ICPE who does the monitoring. ( See atthcbport showing quantities
of Plastic and Non-Plastic wastes Collection by paikers from Ward Nos. A,
T,F(North) M (E &W ) & S and Payments madetlfiem from Jan — Aug
2009)

In addition to giving them payment for the wast88)S gives the rag pickers
nutritious snacks in the afternoon ( no tea ) ,etinmmes advance amounts, yearly
bonus @ 4%, a 3 monthly health check-up and loa2s% rate of interest as
mentioned above.

Apart from the rag pickers selling their wasteghese collection centers, many
rag pickers choose to sell them on their own diyeitt scrap dealers because
they are nearby and are known to them for long.

Since 2004, the MCGM has further helped deservimgnan by forming a

‘Parisar Bhagini Vikas Sangh’ and has 16 such ahdrdlO cooperative groups
who are given the work of Cleaning, Gardening fiSgtup Bio- Gas Plants in
certain areas |

Mrs. Sunita Patil handed over two documents —shrmsving the rates offered in
June 2009 to the rag-pickers for different iteneety of wastes found in MSW,
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and the other showing the monthly quantity of Rtastaste obtained from the
rag pickers in various areas ( wards ) of MumbaifrJanuary to August 2009.

&% (( = & L
a. This is one centre which is provided with a cedespace by the MCGM.

b. 23 women working regularly for collection of thestes on behalf of SMS, 2
women do the sorting and another 2 do the officekwo

c. Collected wastes are brought by the women djreor sent through the
MCGM.- appointed tempos, in which case, the womeme and collect their
money from the centre.

d. Six different types of wastes are segregatedsalttiat the centre.
[ shoes/ sandals( in sacks ), Card-board / PagassGAluminium Foil ..... |

Scrap dealers / smaller Kantawalas come to theecand take away the wastes
in tempos.

See : Photographs & Video taken at the centre.
/[ ( I+ F 78+ 7

1. The RBI employees Union independently helpsdiypéing about 250 to 300
school / college going girls in their educatiomjning in nursing, etc.

2. L & T runs a free of cost Health Camp and OPGayandi daily for 2 hrs;

3. BARC has given training in gardening, compostietg to about 700 to 800
women.

3 - # , +Al
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Person visited — Mr T K Bandopadhyay( Sr Technical manager )
Information collected by —Mr DJ Deshmukh, Ms Nrupura Bhagwat

/5 $

Use of Plastics is maximum in the Developed Coaat#i up to 80 Kg / person /
year. Corresponding figures ( per person per yearper statistics available for
2007 are - World average — 22 to 25 Kg , China K§0India — 6 Kg

/ ( & & +7? $

ICPE had organized the trial of MSW in Cement KalnKatni plant of ACC
Ltd. Laboratory tests charges & Collection and Fportation costs were paid
for by the ICPE. No particular restrictions on theality of the MSW by ACC;
however, PVC to be avoided, ( though there is mmdrof dioxins formation at
the high temperature occurring in the kiln, ) theatity of PVC in the waste
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should the kept at the minimum un-avoidable as @idoin PVC is corrosive (
and the kiln lining may be affected ). Nearly 20@sTof the waste was
transported from Mumbai for the trial. The wastesvpacked in suitably sized,
water tight polyethylene bags ( not woven, whiclglmileak out liquids in the
unhygienic waste and harm the workmen loading #gston the 350-400 mm
wide conveyor for charging into the kiln. Prefesablags made from recycled
plastic should be used)

30 to 40 Tes of the waste was used in the onerddy t

As most of the 200-odd Cement Plats in India acatled away from the metros,
where the generation of the MSW is high ( and simjjuantities of MSW are
not available in smaller cities nearby ), costrafsportation of the wastes to the
cement manufacturing kilns will be high. Also, theis the difficulty of
segregating the right quality of the waste, testing packing it in smaller bags
in the metros, where sufficient space is not abéleand the labour is more
expensive, versus the problem of spillage of thestes during transit if
transported unpacked. Finding another use forpadial of the wastes not found
suitable for use in the kilns in the latter caseamother difficulty. Permissions
from the Pollution Control Boards for the transpofithe waste from one State
to another is time-consuming under the present.laws

/ & $

ICPE was involved in the above trials taken in @asi areas of Mumbai, along
with MCGM'’s Solid Wastes Department, Road Departivard the Consultant

Dr R Vasudevan from Madurai. Although it is claimidt up to 15 % of the

weight of bitumen can be replaced by the plastistevdor construction of tar

roads, in actual practice, only 12 to 13 % can $edwsince the nylon present in
the laminated plastics found in the MSW has a mglpoint of 250 deg C as
against 170 to 180 deg C of bitumen. If the nyloesinot melt, it may show up
as an aberration on the road surface.

/ 7 ) o+ & $

The experiments carried out by Mrs. Zadgaonkarnateworthy. The process
requires large quantities of Plastic wastes, whacé difficult to obtain on
regular basis. The price one has to pay for thetiplavaste today is not
competitive if one has to produce fuel for commedrase ( such as in vehicles)

6 |/ + 7 %

Ban on the use of plastics is not the solutiorh&problem of plastic waste.

The principle of three Rs — Reduce, Reuse, Redgdlest applicable to plastics.
Recycling of Plastic waste is ( economically ) ajadetter than its disposal.

Segregation ( of Plastics from other wastes )nsuat for recycling. It is best if
the Plastic, along with the other dry waste is sggted at source. BIS
Standards, ( made as per the Burman committee reeodation ) should be
followed by the recyclers. Facilities, such as Camriffluent Treatment Plant
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should be created for recyclers. Incentives suchiaas exemptions should be
given to the plastic recycling industry to lure ligsinessmen / investors into
the business. ICPE has used boards made from egcyullti-layer laminated
plastic (hence water-proof) which is made in Nauitivbai, in their office in
place of Ply-wood. The material is heavier, andcist is equivalent to that of

water-proof quality Plywood. Thus recycling of glas can save precious wood
and is therefore eco-friendly.

Mr Bandopadhyay handed out leaflets on each of thabove methods of
recycling / disposal of Plastic wastes, and a CD dhe experiment done by
ICPE in the construction of road using granules mad from Plastic waste.
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From the foregoing, it will be seen that -

1. There is a good law for Management and Handlfgunicipal Solid Waste.
2. There are good laws and Standards fro the Regyof Plastics.

3. Technologies are available for handling of th8W & the Plastic Wastes.

4. There are people who are willing to do the work.

5. Finances can now be made available from varsousces, especially from
the Centre

An analysis of the number of reasons given out by authorities for poor
implementation of the laws regarding MSW and thastt Waste mentioned
earlier in this report, will show that they fall ihe following broad categories —

Lack of public awareness, education, discgpnd motivation.

Lack of systems for segregation of wastesatce and their collection
Lack of suitable land in the municipal areadomping the waste

Lack of (awareness of ) proper technology arallability of trained people
Lack of Finance

Lack of will and inadequate manpower in thenidipalities & the PCBs

ogkrwnE

The ONE most important and common sense matter thastands out very
clearly from the matter presented so far in this r@ort is that for a good
SWM, SEGRAGATION AT SOURCEHSs a much desired starting point.

Indeed, segregation of waste at source into Dry\&fetl wastes is the best and
most economical option, as it will lead to reductio total costs, because -

1. The quality of civic life will improve, with ngarbage getting onto the streets
causing filth and health problems as happened iat$u1994.

2. The cost of keeping the city clean by sweepiteg, will go down.

3. The quantum of the wet waste going to dumpirmugds will come down
resulting in savings in transportation costs.

4. The wet waste treatment processes of vermi-cetimzp bio-methanation,
etc., will become entirely feasible, economical awen profitable when done
on large scale.

5. The disposal costs will go down as the quamtityaste for disposal will be
reduced drastically.

6. The quality of material available for reuse aadycling will also be better
and the recycling costs will also go down with imyement in quality of goods
produced.
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One of the first recommendations of this report ighat efforts for ensuring
SEGRAGATION AT SOURCE should be given top priority by the

Municipality .

1. Segregation should be made applicable to alsélonid waste, waste from
hotels, slaughter houses, shops, offices and coomhestablishments, et al.

2. Segregated waste from each of the above sheutdken to either Dumping
Ground (Wet waste) or to a Collection Centre eshbtl by the Municipality in
each of the wards of the city (Dry waste)

3. Silt and Debris would not normally need segriegaand can be taken directly
to the Dumping Site.

SEGRAGATION AT SOURCHf household waste generation into DRY
(recyclable) and WET (compostable) waste will resil the following
advantages —

For the Wet Wastes —

1. The land required for dumping will be reduced®% ( i.e., for Wet waste
only)

2. Transportation costs will be reduced ( for tpagation of Wet waste and
Debris & Silt )

3. Littering on the streets and multiple handlifighe waste will be avoided.

4. Debris and Silt can be utilized for the buildin§ Scientifically designed
dumping pits.

5. The processing of the Wet waste will be qualiedy much better.

6. Energy recovery leading to economic benefitd Wwé derived from the
processed wet waste.

For the Dry Wastes —

1. It will be much easier to segregate each compooé the dry waste for
recycling.

2. Separate components from the waste can be eesepgarate areas for
processing.

3. Transportation costs will be reduced.

Thus, processing of both Wet and Dry wastes will dassier, cleaner, and
economical.

It must be noted that complete segregation at soamd separate transportation
is a must. All the benefits of segregation will lost if the segregated wastes
were to get mixed again at any point afterwardsiddethey must be collected
and transported separately.

It is to be expected that it complete ( 100 % )reggtion may not happen at
source until people get used to it, but the quantfione waste in the other will
be much less than it is now, and some segregatibprabably be necessary at
the end point. This can probably be managed withauth difficulty.
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As mentioned earlier in Chapter VI, technologiesikable for recycling /
disposal of Waste Plastics are:

1. Recycling, consisting of making Plastic Granulede moulded into goods
thereafter.

. In the Construction of Tar roads.

. Conversion into Petroleum (Refuse Derived faeRDF)

. Disposal in Cement Manufacturing Kilns.

. Disposal in Blast furnaces

. Energy Recovery and /or Generation of Powendémnkerators

. Plasma Pyrolysis in which the waste is brokemnrdmto the basic elements

. Disintegrating plastics by processing into thasib Chemicals which are
harmless.

9. Disposing off the waste by using some bacteria.

O~NOOOUTRA,WN

Segregation of the wastes is much desirable ifanoiust, for most of the above
technologies to be effective and efficient.

Segregation of wastes at source however is nogheecticed in India.

There are pockets in Mumbai, Thane and Pune, wéegeegation at source is
gaining ground, and people are experiencing the efitean of cleaner
surroundings.

Segregation of wastes at source therefore mustiven gop priority by the
MCGM and other Municipalities in Maharashtra.

This can best be done by giving wide publicity ke benefits obtained by the
citizens, educating the school going children armldéasing awareness in public
by distributing leaflets, giving wide and continupdblicity through the print
and electronic media, holding demonstrations, mliog facilities, land,
incentives and awards etc, in areas across tles citi

Involvement of the people, NGOs and the Municipatkmen and authorities at
all levels is a must, as shown by numerous exaniplsgimbai.

A workable system of imposing fines to the erraostralso be put in place.

Finally, all efforts would be lost if the systenr foollection of the waste and its
final disposal is also not good enough to ensua¢ tthe segregated Dry & Wet
wastes do not get mixed again.

Until the time the system of segregation of wastsoarce becomes an accepted
part of life of its citizens, the MCGM and other Maipalities must continue to
use other options for disposal of the wastes, diol the management of the
recyclable waste.

These technology options for waste plastic areudised below:

1. Disposal by Plasma Pyrolysis is perhaps the deon, as it reduces the
guantity of the waste to almost nothing; howevers ithe costliest and energy
intensive process, still not fully developed to matkeconomically viable, hence
not possible to implement for waste disposal indnd
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2. Even if un-segregated, MSW can be burnt innetors for Energy
Recovery and / or Generation of Power, if it hagaod calorific Value.

Incineration of the MSW as practiced in the devebbpountries can not still be
an option in India because —

A. Per capita consumption of Plastics is much loimeindia compared to the
developed countries. The percentage of PlastihenMSW, and therefore its
Calorific value is therefore lower in India, makingcineration impossible
without using auxiliary fuel.

B. Most of the Plastic in the MSW is already takert by rag pickers in India
before it is collected by the municipalities frolmetstreets and even after it
reaches the Dumping grounds.

C. Incinerators are Capital Intensive, require dagpace and the process is
fraught with many other safety health and environihrelated problems. For
these reasons incinerators have to be located &ravaythe city. Although the
percentage of waste is brought down considerabékimy scientific dumping
more economical, the running and transportationtscoare high and
transportation of the entire waste to a centralfaeility for incineration creates
avoidable pollution in the city.

3. Disposal in Blast Furnaces has not been tmethdia yet. Use of waste
Plastic, having Hydrogen and Carbon along withl @ reducing agent to
manufacture pig iron in Blast Furnaces , has thdoois benefit of reduction in
guantity of Coal, leading further to availing of Ban Credits. Steel
manufacturing companies in Germany and Japan arg thés technology.

4. Disposal of a limited quantity ( 1.5 to 2 % ) tbe Raw Material used for
Cement Manufacturing) Plastic waste in Cement Mactufing Kilns has been
first tried by ACC in the year 2008. The experimevds highly successful,
making the CPCB to recommend the use of this tdolggofor disposal of
Waste Plastic in Cement Manufacturing plants thhowg India.

This technology, described in detail in other mHrthis report, has an advantage
that the waste gets completely and permanentlyeldéhto cement, which itself
is used in Civil Engineering Constructions lastiogdecades.

However, problems associated with use of this teldyy on a wider scale are —
i. Some sort of segregation is envisaged.

ii. Each lot will need to be tested for minimumadjty requirements prescribed
by the Industry to maintain quality of cement bejimgduced. It may be difficult
to maintain the quality of the waste every timeddong time.

iii. The waste needs to be collected and packexdsntall bags for charging into
the kilns. This will increase the cost of colleatof the waste.

iv. Most of the cement Plants in India are old, alwdnot have the necessary
arrangement ( conveyor belts, openings in the Rilfs charging of the waste.
Some modifications may be necessary, or new ceplants will have to be
built with provision for the waste charging.

v. Cement plants in India are located far away friira Metros and cities,
making the transportation costs prohibitive.

vi The Cement company may charge the supplieti@mtaste, if the waste does
not have a minimum Calorific Value prescribed byngsoas a requirement of the
waste quality, along with some other requirememtsich the supplier may not
be in apposition to control such as the moistumgtemt, Chlorine and Sulphur,
presence of metal / hazardous substances. In wtirels, the waste may have to
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be segregated to conform to the requirements o€#maent company, making it
an uneconomical option.

vii The effect of PVC if as a constituent of thestein the formation of Dioxins
and Furans is yet to be established in India, bobmling to ACC, the waste is
charged and processed at such a high temperatiaé there is no possibility
of the carcinogenic gases being produced.

Disposal of Waste in any case, by any technologyishbe undertaken only if
reuse and recycling is not possible.

The waste at dumping grounds therefore can be foselis purpose, as most of
the recyclable waste in the MSW would have beerokem by the rag pickers
before and as it comes into the dumping Ground.

The activity of carrying out the segregation of thaste suitable for use in
Cement manufacturing kilns, its testing and subsetipacking into small bags
can be carried out by the Municipality with own g@nms if possible or it can be
outsourced by inviting tenders.

For the MCGM, the nearest plant of ACC being in @frapur, sending the

waste to other manufacturers having cement marurfagt plants nearby

Mumbai, would be the better option as it will méesser transportation costs. If
such a plant is located in Gujarat nearby, the gion for inter-state transfer
of the waste will have to be given.

From the foregoing, this option appears to be esivenHowever efforts can be
made by the MCGM to explore the possibility.

This leaves us with the next three technology astio

The technology for conversion of the waste plaistio petroleum products by
heating the waste in presence of a catalyst t@nary high temperature of 450
degrees C, appears promising, but it is in experalestage and will take some
time to be established both as a technical andogsmal option on large scale.

There are no recyclers in India who have big plémtsse this technology except
two or three. The machines available are right fiosindustry and they are
costly. There have already been proposals madéetdfihance ministry for
excise duty exemption on waste management techieslog

The use of waste plastic for making of bitumen sohds been proven beyond
doubt. It can very well be used by the Municipakti however, it entails
conversion of the waste into granules, and the aipalities will have to enter
into contracts with private players, of which agt many in this field. However,
a beginning has been made in several areas in Mumha contracts for this
activity of supplying and utilizing recycled plastialong with the Road
department should be given by the MCGM. Initiatigeall that is required on
part of the MCGM to make this a success story.

The last option of recycling the waste plastic, dpnverting the waste into
Plastic Granules to be processed for making of dexlijoods thereafter, is the
most preferred option. The reasons are —

1. ltis already being done in a big way in Mumlpartly with MCGM'’s help.
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2. It provides employment opportunities to atitgens of the society.

3. Technology required is simple and already pnov

4. 1t will reduce the dumping costs, as plastastes would have been removed
5. It will help better processing of the wet vessat the dumping grounds.

6. If done in an organized manner to utilize i potential, it will lead to
better living conditions in the city.

It is to be noted that newspapers and magazines, paper waste ) hardly finds
its way into the streets. This is because eacheimlg is able to sell the waste
to “raddiwalas” of whom there are plenty, and thotlge price obtained is not
very lucrative, there is a satisfaction among theminers of the public that
something has been received from the waste. Simiil@ation would prevail if
the people are able to get some returns from thstipl waste. This would
happen if the Municipalities encourage segregagiosource, and the Recyclers
are able to pay the rag pickers a reasonably gomzuat for their efforts. This
in turn, is possible only if the recyclers are ablelo their business

Efforts must be made by the MCGM to use this teolimproving its own
functioning.

In addition to expanding the good work already Qaione with the cooperation
of ALM and the NGOs, MCGM must find out ways to ahve the recyclers or
at least help them in the following manner :

1. Provide areas for setting up their businessath of the three divisions of the
city, or in the MIDC areas inside or just outsidetlee city ( in the MMRDA
region ) to set up their business preferably dsister.

2. Provide Electricity, Water and Common waste tiremt facilities if not
available.

3. Make it easier for them to obtain Recycler'gtise by using a single window
concept.

4. Provide incentives such as tax concessions,a efdcilities for their
employees, etc.

5. Provide help from the Central and State Govermisé matters of Excise,
Tax, etc.

6. Make the business more lucrative and clean sotoasttract bigger
industrialists to the business.

LET US REMEMBER THAT MUMBAI CANNOT HOPE TO
BECOME A WORLD CLASS CITY UNLESS THE
PROBLEM OF DISPOSAL OF THE MUNICIPAL SOLID
WASTES INCLUDING THE PLASTIC WASTES IS
SUCCESSFULLY DEALT WITH.
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Save Bombay Committee (SBC) has since 1973 beamgtalp issues of social
and environmental concern and developing with acibitizen participation
practical and sustainable solutions.

SBC has been instrumental in trying to give sudgestand programs in
cleaning the filth and stink created due to ther énereasing quantities of the
MSW in Mumbai with an area of 434 sq. km., and aer @xploding population.

In 1994, SBC in collaboration with leading envircamtal and consumer groups
took up an in-depth study of the issue of solid twasanagement and in 1996,
came out with their Integrated Solid Waste Managaniogramme ( ISWMP
), a unique, logical, concrete and sustainabletismiifor cleaning Mumbai and
similar, fast growing metros and cities in Indialaven abroad.

The ISWMP, based on citizen perceptions and civmahds, suggests the
“cradle to grave” approach and the 3R principldRefluce, Reuse and Recycle
and takes into account the ecological and econdasgeects.

The ISWMP provides an opportunity for live partiéps between the
government and the people. The SBC worked out rsodél partnerships
between the authority and citizens and helped thmidipal Corporation of
Greater Mumbai (MCGM) as a consultant for threergda finalising work
plans for creating and sustaining partnershipslinng citizens in improving
conditions in their areas. The MCGM designatedphenerships as Advanced
Locality Management (ALM). The Government of Indias laid down norms
for handling Municipal waste, medical waste, anxidandustrial waste on the
basis of ISWMP.

% % " % .

Mumbai, with a population of 16 million inhabiting an area of around 434
square km, generates 12000 tons plus of solid wastey. MCGM statutorily

obligated to abate nuisance and pollution with& bbundary is required to
handle solid waste generated daily to maintain mimn level of public health

in this city with a population density of 27,000rpens per square km, the
highest in the world for any human settlement.

“Integrated Solid Waste Management Programme — #aisiesl and perennial solution
PRIYA SALVI, KISAN MEHTA AND DILIP SANKARREDDY, Save Bombay Committee, India
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The Solid Waste Management Department of the MC@td the waste from
crowded habitats and hauls to four dumping grounds, of which have
recently been closed. Incidence of cardio-vasciilease is very high in areas
up to 2 km radius of the dumping yards. About 25%ambai’s residents stay
in slums around this area. About 3.5 billion INRhigh is about 15% of the
MCGM'’s annual revenue income, is spent on the djpers of the Solid Waste
Management (SWM) Department.

The SBC study showed that Mumbai’s solid waste atsap predominantly of
3 components: biodegradable organic or wet wastgictable or dry waste and
rejected building materials or inert waste in théar of 55:10:35 respectively.
Every component needs entirely different and corepbispecific treatment to
create “zero garbage” condition. The debris is geted not on a day-to-day
basis and therefore its management is not a protaenesidents.

The ISWMP recommends segregation of waste on tlsés af three major
components at the point of generation to be takerbyi the generator. The
recyclable component is further segregated in papastic, rags, glass etc. The
emphasis in the ISWMP is on treating each and ewergponent of the solid
waste while leaving nothing as discards. The ISWgBdmmends treating each
and every component of this solid waste especitlly wet and the dry
component so that it is brought back for reusectliyeor after recycling by the
community.

Organic waste can be returned to the soil as swititioner/ manure through
vermi-culture.

Practically every item of dry or recyclable componean be brought back to
reuse directly or after recycling. Instead of thimgvaway as waste, the dry
component originally made from finite natural resms creating serious
environmental pollution, it can be diverted to tharket for reuse. Every society
has a substantial population of rag pickers, Raggus the poorest of the poor
in the community form about 3% of Mumbai's popuwatiand are always on
hunt for activities that can provide food for sustece. They pick up the dry
components from the waste bins and dumping yar@ésidents can actually
hand over segregated dry components directly tgiggrs for diverting to the

market for recycling.

Rejected building material, the third major compuneis inert. Municipal
bodies can deposit it in a designated site to eradtill in 10 to 25 years to be
covered with soil conditioner retrieved from wetste This hillock can then be
landscaped with greenery to create for the commumibveable picnic spot in
the otherwise monotonous city.

S/ $$,!1"" $,-"%% /.
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Most of the rag-pickers in cities are developingrldiare migrants from rural
areas. They face two challenges: surviving povednd living with
respectability. Working independently, they do gatn the respectability they
deserve. Many view them with suspicion. Often, tlsegvenge for recyclable
waste in Municipal dumps. But becoming part of IS®/Igives them a sense of
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identity as they can now collect wastes from irdiil households. This sense
of respectability is a major incentive for the ngigkers to participate in
ISWMP.

I % "4 "

The SBC presented the ISWMP to the MCGM and ressdsimultaneously.
The Municipal Commissioner announced in public ttiz# MCGM would
implement the ISWMP in stages with resident suppRdsidents saw in the
ISWMP an opportunity to bring about cleanlinesshieir neighbourhoods. They
formed resident associations to set up neighbourhawmi culture facilities.
Rag pickers readily helped residents in managiedr ttwn waste within their
premises and got in return recyclable componentva$te from residents.
Recyclable waste was diverted to market for remskeracycling.

The MCGM set up vermi culture facilities within tldemping grounds with the
help of rag pickers to handle waste from bulk gatwes like markets places and
similar such sources.

For the first time, a hope that solid waste canmamaged environmentally was
generated amongst the residents. The SBC appro#toh&tate of Maharashtra,
of which Mumbai is the capital and the Central Goweent to direct all
municipalities to devise waste management practicethe lines recommended
in the ISWMP. The Central Government laid down m®rdor managing solid
waste on environmentally acceptable lines. Munidipa are slowly discarding
their erstwhile practices of dumping waste to dnstale practices. Leading
industries and large business houses are takingeufsWMP for handling their
waste.

#1"

In a nutshell the ISWMP ensures the following bésef
Reduction in the quantum of waste
Creation of jobs for the poorest of the poor

Creation of zero waste condition in communitiestigh 100% reutilization
of the “waste”

Conservation of finite natural resources

Protection of environment

Sustained clean surroundings

Improvement in the quality of life through bettezdith conditions
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In their aforesaid project undertaken by three estisl of the School of Planning
in the year 2005, some important issues were @éitin detail -

The report throws light upon the conditions obtagnin Mumbai with regard to
SWM and the system in operation, which is validwiitle changes even today.
Some issues are presented below, along with rdledata from the project
report:

(#8', 1 %

Mumbai is the largest metropolis of India, with @pplation of 16.37 million in
2001 within its urban agglomeration area (Mumbabdir Agglomeration —
MUA). In the Municipal Corporation of Greater Mumb@CGM - or in the
Marathi form, Brihanmumbai Mahanagar Palika, or BMfea, the population
was 11.92 millions in 2001. Mumbai is the capittMaharashtra State and the
financial capital of the country. MCGM area is digd into two major
geographic divisions. One is the island city, whigl strip of 24 sq km and the
other is the suburban area, north of the islang ditahim creek separates the
two, a creek that is getting gradually filled upchese of indiscriminate land
developments by the builders as well as plannirepeigs. River Mithi running
north-south in the suburbs is discharging its vaterthis creek, whose path has
been also blocked by such development activitié® iEland city and suburbs
together form the Greater Mumbai (or Brihan Mumbaith an area of 437.71
sq km. The islands are in the form of a peninsuith ihe former Central
Business District (CBD) at the southern extremitye new CBD, the Bandra-
Kurla complex is at the centre of the city, justthoof the Mahim creek on the
land developed through reclamation by Mumbai Mettibgn Regional
Development Authority (MMRDA). Greater Mumbai is ridered as one
district and has been divided into six zones andw24ds to facilitate the
administration of the Municipal Corporation. Eachtbe wards has a ward
committee through which ward level developmentwiitis and maintenance of
the facilities is carried out. Ward level budgets also available in the city
(Mukhopadhyay 2005). The SWM is a ward level atyivundertaken through
the ward office.

Historically, the city district has one of the hagh concentrations of people in
the country, its densities as high as 46,000 pergmm km2 in Mumbai and

20,000 persons per sg km in suburban Mumbai (SWIgt.02004). This can be
comparable to that of Kolkata, which is 24,760 passper sq km, but much
higher than that of New Delhi (4,909 persons pekrs and that of Bangalore
(2,979 persons per sq km) (Based on populationuser#)01). It is commonly
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stated that more than half of the Mumbai's popatatiives in slums. The
population density in some of the slum enclavesreanh as high as 400,000
persons per sq km (Mumbai pages, 1997). The sluraescansidered as
vulnerable settlements because of their locatiamddd the Mumbai Municipal
Corporation Act of 1988, it is the mandatory dufyttee Corporation to maintain
the area falling under its jurisdiction in cleardarygienic conditions in order to
ensure a good and healthy environment.

6 0", . " J%" .S
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Cleaning of public streets

Collection of solid wastes including temporary atp

Removal and transportation of solid wastes

Disposal of solid wastes

Disposal of dead bodies of animals

Construction, maintenance and cleansing of uriradd public sanitary
conveniences.

The Municipal Solid Waste Rules, 2000 framed by @mvernment of India
(Gol) makes it mandatory for the storage of garbagehe source and its
synchronized collection at the doorstep. The MCGa4 hlready declared the
segregation and storage of garbage at source nmapdathe per capita
generation of wastes in Mumbai is about 630 gm.peeson per day (MCGM
2004). The quantity of municipal solid waste getetavithin Greater Mumbai

is 7,800 MT per day There is higher share of the island city in thtaltgarbage
generated than its proportionate share in totalufadion because, the island
city, being major employment centre, gets a largepprtion of floating
population, in the day time. The solid waste igha form of regular garbage
from households, debris, silt removed from the rranallas, cow dung and
waste matter removed from gullies between the f®ouse

On the whole, 4,500 MT (57.68 per cent) of wastéhe whole of the city is
biodegradable in nature; another 500 MT (6.41 pamt)cis the dry waste
consisting of paper and cardboards, plastics, sietghss, etc. another 2,500
MT (32 per cent) is the debris and silt and 25 M biomedical waste (MCGM
2004).

Chapter 14 -Table 1: Garbage Generation by Geograpb Locations, Mumbai

Division Density (persons MT Garbage
Garbage erz im)* Population (%) per Density
Generatiory persq day % | (MT/ sq.Km)
Island City 37 27.92 88 48 53.85
Western Suburbs 24,605 4247 2500 32 12.07
Eastern Suburbsg 10,410 29.31 1600 20 10.17
Total 26,722 100| .88 100 16.8

Source: TERI data as in MCGM website: http://wwwndgraphia.com/db-

mumbaiward91.htm
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Chapter 14 - Table 2 : Physical Characteristics dISW by Region (% weight)

Category Island City | Eastern Suburb Vgﬁsffrg]
Biodegradable 42.29 35.72 39.52
Paper and cardboard 6.16 10.93 6.61
Plastics 4.23 4.87 5.47
Metals (ferrous) 0.85 0.65 1.42
Glass 1.28 0.87 3.48
Sand and fine earth (Inert 18.09 26.76 23.46
Bio resistant 4.15 11.81 11.07
Others 23 20.25 20.04
Source: Modi et al (2002: 35).
A part of the recyclable waste generated, is sgldhle households themselves
and part of it is picked up by the rag-pickers aste-pickers to earn their own
living.
Chapter 14 -Table 3 : Constituents of Recyclable Astes at Source & Disposal Sites
Zone Paper Plastics Glass
Source Source| DS Sourcé DS Source DfS
Island City 6.16 5.38 4.23 4.1 1.48 1.3
Eastern Suburb 10.93 7.08 4.87 3.4 2.07 1/02
Western Suburb 6.61 13. 5.47 3.85 | 4.23 3.64

Source: SWM Department, MCGM (1994).

: (
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I

In Mumbai, there is manual sweeping of all the pubbads on a day-to-day
basis. In selected areas such as the arterial raadighe main station roads,
sweeping is carried out during the night hours. Tttal length of streets in
Mumbai is 1,800 km. To successfully cover the enength, the area is divided
into ‘beats’. The beat area is about 4,000-5,000nsqgfor the city area and
8,000-10,000 sq. m. for the suburban areas. A gfasweepers is assigned a
single beat. The activity is carried out from 6. to 1:30 p.m. The pair uses
one handcart and 2 containers and brooms. Theraratend 4,200 beats for
entire Greater Mumbai and about 8,400 staff fos #utivity alone. Wastes thus
collected are deposited in nearby community dustiontainers, which are
provided by the MCGM. A very high volume of floadirpopulation and daily
commuters, with almost 65 lakh people travellinglydés a cause for road
littering (Jain 2004). In many areas of the cittrests are in ill-maintained
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conditions due to lack of timely street sweepind #rere is clogging of surface

water drains due to solid waste dumped into it. péreentage of roads cleaned
6 days a week is 77 per cent and only major roaglsleaned 7 days a week
(SWM Cell 2003). The problem in Mumbai is furtheygaavated due to a high

density and large proportion of slum population.eTélum and pavement

dwellers do not have access to proper serviceshande dispose their waste in
the public spaces like roads, drains or railwagksa Hawkers contribute to

littering of roads.

T+

In view of the MSW Rules of 2004, the MCGM has edwotices u/s 368 of
MMC Act. The notice talks about public awarenessogpammes for
understanding the importance of waste segregatiomoarce. For effective
implementation, MCGM has also proposed to changesfiIt has also proposed
to propagate the concept of “Advance Locality Maragnt” (ALM) scheme,
which is at present being implemented by a poputatof 3.27 million
throughout the city (Jain 2004). We would discuss ALM scheme in details
later on. The MCGM, from time to time, carries otampaigns through
newspapers, instructing the citizens/ institutiomsollect their own garbage and
store the same in bins to be kept at the gates Wwbaere the municipal vehicles
would pick them up mechanically at specified tiniehe citizens and the
institutions are also instructed that the municipathorities would not enter
individual premises for the purpose of garbageeotibn and lifting. The
municipal authorities have also notified the citigghat the dry and wet waste
has to be stored separately, and that the wet wasitl be collected daily and
the dry waste would be collected once or twice akyalepending on the
amount generated. Composting of wet waste on thamipes would be
encouraged under the ALM scheme.

[1] $ ! II#II$ "%
&+ & +

With increasing urbanization, land available fonthing and creation of landfill
sites for disposal of waste is becoming unavailableere are only 4 landfill
sites in the MCGM area, whose expected lifesparaiesnonly 5 years. The
Corporation disposes waste through landfill or ldndhping method. At present
there are 4 dumping sites in operation. ( ChincbBalinping site has since been
closed ) Waste is brought here from various locetithroughout the city as
well as from the TSs at Mahalaxmi and Kurla. Refasd debris are levelled at
these sites by means of bulldozers and landfill gactors. The land filling
carried out here is open dump tipping.

Increasing population of the city has forced pedpleettle near the dumping
grounds. Densely inhabited areas now surroundathdfill sites. This has led to
a situation where the residents have starting ngaksomplaints of
environmental pollution caused due to burning abgge and foul odour.
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Chapter 14 -Table 4 : Amount of Waste Disposed at Duping Sites

Location Area

Quantity of MSW received

(hectares) (Maximum) (TPD)
Deonar | 111 6,826
Mulund | 25.3 598
Gorai 14.5 2,200
Total 150.8 9,624

Source: MCGM, Dec. 2004

Land being scarce in Mumbai, the Corporation ikiog for means for disposal
of garbage through manufacture of organic manuk eectric power. The
various methods adopted for the disposal of mualciplid wastes in Mumbai
are composting, biomethanation of wet garbage, keomposting and

recycling of dry waste, done by rag pickers. Thesethods are being now
adopted by a number of decentralized units undeows organizations working
in coordination with MCGM, thus forming an effeaivpublic private

partnership.

Two more landfill sites have been proposed: at Kanarg of 82 Ha and at
Mulund of 40 Ha (SWM Cell, AIILSG, 2003). Of all ¢hfour waste disposal
sites, Deonar receives 70 per cent of the totatevgsnerated (Table 4), as this
is the largest of all the three dumping sites vath area of 111 ha. All the
dumping grounds are nearly 30-40 km north of SoMthmbai, which is
generating 48 per cent of the total waste of tlye és a result, transportation
costs of waste are quite high. These sites nedzk tapgraded and the waste
appropriately treated as it has been estimatedhbegtwill last for only another
5 years (SWM Cell, AIILSG 2004).

%

As in all Indian Cities, even in Mumbai, there daor-to-door waste collectors,
street and dumpsite rag pickers, the middlemeherdaming waste dealers and
the waste recycling workers involved in recyclingripof the solid waste
generated. But, a significant part of this wastdisposed off for recycling at the
household level itself. This recycling material ckeas the middlemen involved
in the recycling trade from where it reaches thecpssing and manufacturing
units - small to large-scale. Middlemen accept g¥gpe of waste as long as it
has market value in the waste recycling sectors&hamployed in collection of
such recycling materials are uneducated and uadKidlbour (Modi et al 2002).
Those engaged in particularly rag picking and sgrof waste at the garbage
collection points are the most unskilled and therpst and many among them
are women and children. A survey of 2000 women ootetl by Stree Mukti
Sangathan (SMS), an organisation that has organisédrained the rag picker
women, in 1998, found that, in Mumbai, rag pickia@ caste and gender based
activity, with 85 per cent of them being women,es pent being children and 10
per cent being men, and most of them were front taldless labour families
coming from drought-prone areas of Maharashtra. @be groups of rag-
picking women vary from 7 years to 70 years. Theyfarced into rag picking
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because of their poverty, illiteracy (98% beingedlate) and because they have
no alternative skills. Rag pickers suffer serioeslth hazards resulting from
unhygienic work conditions. They carry heavy loaatsd have no form of
transportation. Rag pickers are unaware of thegintsi as citizens; hence the
society as well as the middlemen in garbage managetake advantage of their
helplessness and exploit them, further de-genegy&tigir position.

According to MCGM, there are about 50,000 to 60,606et and dump site rag
pickers in Mumbai city, of which 60 per cent arenaen, 20 per cent are men
and 20 per cent are children (Modi et al 2002).than; door-to-door waste
collectors and recycling workers total 80,000 t6,000 in the whole city (Modi
et al 2002). Therefore, there is already a largéice of workforce in the entire
recycling sector in Mumbai, part of whom could bairted to collect SWM.
This is what SMS has done, as we would see later on

" "% G (O
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Looking into the drawbacks relating to the solidstegamanagement that the city
is facing at present and also anticipating theruproblems, local NGOs along
with the MCGM have taken up certain new initiativiasorder to control the
waste management problem.

Three new initiatives

() The Advance Locality Management,

(i) The Slum Adoption Programme

(iii) The Parisar Vikas programme by the Stree Mukti Satena (SMS)
are discussed in this article.

%-#% # "/ '( = *,"((
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The scheme started in July 1997 with only one lbcals its participant. Later
the number of societies registered in ALM schenassed 1000 (Modi et al
2002). Presently there are almost 375 societiés 2B00) registered in different
areas in Mumbai catering to 3.27 million populati®ut, according to another
source (Table 7), there are 578 ALMs in the whatgTtie main target of the
ALM system is the individual households and mosthefse are middle to high
income households.

% & 7 8

The ALM scheme began to spread and as its succassbeing felt by the
MCGM, the MCGM appointed an Officer on Special DU®SD) for the
purpose of educating people and creating awareaiess the scheme. The OSD
coordinated with the overall performance of the Ad Mhich was reviewed by
the Additional Municipal Commissioner. Various NG®#o were already
involved in work relating to local governance anaups of senior citizens
involved in civic issues became a part of the ALMogess. With the
involvement of NGOs, Corporates also joined thecpss. The role of rag
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pickers in the overall solid waste management apkeg the city clean emerged
as a result of ALM movement and hence MCGM tooleeiglon to support the
activities of rag pickers by providing them with esls, vehicles for dry
transportation, open spaces and also helped thdimking with ALM and Co-
operatives Housing, Corporate and Ward Office. fdwgpickers were involved
in the collection of dry recyclable waste directisom individual houses.
MCGM started supporting NGOs like Stree Mukti Sahgaa (SMS), Force
and Akkar Mumbai to organize and train the rag eisk As a result rag pickers
became more organized, received fairer prices &ir ttollection, and better
health & insurance services, along with work preddby the NGOs. The
private contractors in turn played a role in thdlemtion, segregation and
disposal of solid waste. The role of the benefiemis to segregate the waste at
source and maintain vigilance on the spot to preli#taring. Besides this, they
are also involved in creating awareness among thennity for the
propagation of the concept of source segregationgalwith importance of
disposal of waste in the bins to avoid litteringodds and other public places. It
can be observed that the institutional mechanisthérmpresent case was formal
with specific roles assigned to specific peoplec8ithe initiative for the ALM
movement came from the public who compelled thallacithority i.e. MCGM
to take necessary actions, there was no defingeatuhy in the management
framework.

+

Each housing society registered under the ALM seheontributes Re.1/- per
day, to raise funds to support segregation of ggrbat household level,

sweeping and disposal of biodegradable waste thraagnposting or vermi-

composting. Accounts related to people’s contrinutare maintained by the
housing societies themselves. It is estimated byréisidents of Joshi Lane that
the cost of Integrated Solid Waste Management lkyrésidents is Rs. 8 per
capita per month or Rs. 96 per annum (Jain 2004).

( 7

The residents of the locality are the major playera/aste management, being
assisted by rag pickers, MCGM workers and the peivaperators together,
depending on the area delineated to each servicgder.

" + 5

Under the scheme, it is mandatory for waste setjrggés carried out by the
household itself. The wet waste is processed throegymi-culture to form
compost at individual or community vermi-compostingits. Dry waste is
collected by the rag-pickers and directly sold g to the recycling units.

% )

An innovative approach in the management is theleass’ initiative to RRR,
i.e. Reduce-Reuse-Recycle. The waste is segregatedhe source and
recyclables are removed at the source itself ttaken away by the rag-pickers,
which gives the rag pickers some income. The wettevis taken directly for
composting. This led to ‘Zero Garbage’ situatiohisThas eliminated the need
for community dustbins. This scheme has considgredduced the burden of
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primary collection, transportation and disposal vediste which in turn has
reduced the MCGM's expense on the waste disposakps amounting to Rs.
1.5 per kg of waste (Jain 2000). Thus, while therdtp collection has added to
the collection cost, it has been counterbalanceckbyction in waste quantity.
The other feature of the scheme is that the housimipties/ communities are
asked to register themselves with the MCGM, as eppd@site to the ALM
scheme. Weekly meetings and focus group discussiomsheld between the
residents of an ALM society and the Ward OfficerMEGM, through which
problems at local level are identified and thenradsed. Awareness programs
have also been conducted in the localities andoals with the help of local
NGOs and CBOs. Another special feature of this sehes the appointment of
an Officer on Special Duty (OSD) for educating asgleading awareness
among people of other wards about the scheme.

& )

The success of the ALM scheme in one community tiedts widespread
replication in other areas of the metro city. Tés been possible because of the
concerted efforts by the municipal authorities. MEZ@rough the appointment
of the OSD has assisted in building awareness arttengesidents of different
wards. With the success of the ALMs in SWM, the hMipal Commissioner
delegated additional functions to them. These ohetl beautification of the
localities and maintenance of gardens, parks aadstoThe ALM movement
has been so successful that the citizen groups hatvgust taken up the
responsibility of their immediate neighbourhoodst also have organized
maintenance of open spaces like the Juhu Beactatetbe ward level (Kundu
2005). Wherever the ALM societies are functioningcessfully, their scope of
work has increased to take up other activities sigctree plantation, prevention
of encroachment on pavement and beautification ttdets. The corporate
houses have undertaken the responsibility of mawgattieir road, sanitation and
solid waste. Today there are a total of ten Conesréhat are part of the ALM
movement; one of them has even registered a tallgdc'ALM Trust’” which
encourages vermi-composting. 261 vermi-compostingsuspread over six
zones reduce approximately 20-25 MT of garbagedagr from reaching the
disposal site. It is estimated that about 25 pet o the ALM are managing
solid waste at the local level through vermi-conipas and recycling of dry
waste (Redkar 2005)

People’s habit of throwing garbage on the roadsrkdsced with increase in
segregation of wastes at household level. Dustliore the main roads were
removed, providing a cleaner look to the street®e $ystem has developed a
platform where the urban local body and the citizean work in consultation
rather than confrontation with each other. Suchrattion helped in developing
people’s faith in the city’'s governance. The ALM vament that started with
the objective of cleanliness (Zero Garbage’) haslgally spread to other areas
of people’s grievance regarding civic services likaintenance of road in the
locality, improvement in water supply, check on wih@rized construction, and
monitoring unauthorized hawking. It has providedoeum to the citizens for
participating in SWM and in improving the city’s\@ronment. To note is the
fact that the ALMs are largely middle and high ineo based groups, whose
interest is ‘Clean City’, at the exclusion of theop. Hence, although many of
the initiatives of the ALMs are recommendable, ¢hbave become organised
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forums for the support for evictions of slum dwedland the pavement dwellers
from public space.

I %$" # (
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A study done by the Youth for Unity and Voluntargtidon (YUVA) in 1998,
which covered 100 communities in the slum pockelagfeshwari (East), found
that while the residents were aware of the problesilated to inadequate
practices of household disposal of waste and systedn collection and
transportation of garbage in the community, theses wery little community
involvement in solving the problem. It was also estenced by the MCGM that
because of the heterogeneous population in thesshinere was no sense of
belongingness in the slums, which led to pilingafigarbage and deteriorating
health conditions of the dwellers.

As a result of the survey, it was realised thaati@mpt to motivate and involve
the slum population in keeping the slums cleantbaoe made through offering
some incentives for the purpose. It is in this lgmoknd that the Slum Adoption
Scheme (SAS) through community-based organizatmaispublic participation
was started by the MCGM.

Called theDattak Vasti Yojana, which means Slum Adoption Scheme, this
programme is meant to financially support slum camities to form garbage
committees that would then hire workers to cleairthreas.

% )

A Community Based Organisation (CBO) has been irealin work related to
SWM in the Prem Nagar Slum Community since last aneé a half years. The
MCGM has provided necessary equipments for thegeerpgo the CBO and it
also takes care of the salaries of the slum clsafiére project has turned out to
be successful.

% & 7 8

The CBOs involved in the scheme require recomméondtom their ward
councilor and a registration with the charity corssioner office, to become
eligible for SAS. This process formalises the CB@e selection of the CBO is
based on certain norms and it is appointed as encggpn behalf of the MCGM
to keep the slum area clean. The CBO representpabple and implements
primary services of the municipal authorities a stum level.

(

The waste is collected from door-to-door. But, useathe slums have narrow
pathways and alleys, it is difficult to take indarvehicles inside the slum for
collection of waste from a pocket. Hence, wasteoitected through handcarts,
tricycles, auto-rickshaws or other smaller modest ttan move on the narrow
paths, and then transferred to community bins. @remunity bins in turn are

lifted by a dumper-placer / skip-loader vehiclescompactors, and carted away
to the landfill. A system of keeping plastic congis in the passages for short
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periods for doorstep collection of the waste haanlaso introduced in place of
waste bin at household level, given that in maoynsl individual housing units
are located cheek-by-jowl. The waste pickers engioto do the task in the
adopted slums remove waste from such common cemnaihus placed.

+

The initial source of finance for the scheme igrfrthe MCGM, who provides
some annual amount for first three years, but tmeumt reducing gradually
over the period. Then, the CBO is expected to rRisel10/ per household for
collection of segregated waste from house to hamskefor the maintenance of
toilet blocks. The scheme has been so designedbyhidie end of the third year,
the CBO would be self- sufficient in managing $eeg related to waste
management and sanitation at the primary level.

& )

Through his programme, MCGM is reaching out to 8&8n pockets of a total
of 1,959 recognized slums in the city of Mumbai.wéwer, the CBOs service
only small sections of the slum pockets handed¢ot Hence, their efforts are
not felt strongly in the overall scenario. None#ss|, they are known and
respected within the communities as supporters ohealthy and clean
environment. The exposure of the CBOs to the wgsdesn has made them
formal organizations with registration and audigatounts. They have become
more aware about the functioning of the ward systenh hence are prepared to
take on many more complicated and larger contrattsolid waste, mid-day
meal and slum sanitation programmes. The projestalso resulted in creating
opportunities for the slum youth, women and ragkgis by giving them
employment. The CBOs headed by women are more3higner cent of the total
CBOs (Redkar 2005) and this has enabled womenrtipate in development
processes that would eventually lead to their enggowent in the society.

(& % &

The SAS is not without its own concerns and prolle@ne of the most glaring
drawbacks of this programme is that the Slum Adopf®rogramme is meant
only for the authorized slums. Due to this, the-aathorized slums of the city
and pavement communities do not have any meansffiectively dealing with
their waste management and cleanliness issuesisThise more mechanism of
creation of rift between the authorized and unatizled slums.

On the economic front, it can be seen that as tB®<Lserve only a small

section of the areas allocated to them. Thus, émeficiaries’ contribution does

not add up to any great amount. In fact, the totaitribution adds up to just 8

per cent to 10 per cent of their total costs ofpkeg the slum clean. Hence the
CBOs face a great difficulty in the operation ananagement of the cleanliness
drive.

$ |’ % n -, # / (
The projects have also made an effort in an intlineganner to link the civil

society groups to the governance system, bringing sense of ownership and
increasing the transparency within its structurect kind of third party
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monitoring has also helped to overcome the problehtbe system and of mal-
practices, if any. The negotiating position of theM societies as well as the
CBOs has strengthened and they are able to usenthuargaining for better
civic service deliveries from the MCGM.

&

Lastly, participatory mechanism can reduce the obsinplementation of any
scheme, as it can be seen where the MCGM is algartoer with the CBOs for
solid waste management either through ALM or Sludopgtion Schemes.

+7 3

The experience from Mumbai shows that the city $tdsa long way to go in
SWM, inspite of the initiatives described here. Biwe of the city is very large
and the scale of these new initiatives is not sgelas to cover the whole city.
Deluge of July 26, 2005 has shown that the garlcatlection has to still go a
long way so that it does not clog the city draingtimes of heavy rains and
cause severe inundation of the city areas. Norethgthese new practices show
the way, for addressing part of the problem of wasanagement in Mumbai
City. [The research has been carried out undertGhgsplied Research Project
(SHARP), ‘Urban Governance and Environmental Manzgd; Action
Oriented Policies Studies on Waste Management lralgar & Raipur’. We
acknowledge financial support of Shastri Indo-Caawadinstitute (SICI).]
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Comment by Eco-Friend and Company : The subjectSofid Waste
Management has been addressethnovatively and precisely inindia
Infrastructure Report 2006 (Pp 160 to 188&) much so that the contents are
valid even today. Some portion of the report hasaaly been quoted earlier.
Some other aspects of the report on the subjettti®@feport worth mentioning
are reproduced below :

, %L'H#H % H#"#HI" -"# 1

& &
Though municipal authorities have held the resgmlitsi of managing solid
waste from their inception over three centuries, @be issue seldom got the
attention it deserved. Elected representativeseadisas the municipal authorities
generally relegate the responsibility of managingnitipal solid waste (MSW)
to junior officials such as sanitary inspectors.
Systems and practices continue to be outdatedresfiicient. No serious efforts
are made to adapt latest methods and technolodiesaste management,
treatment and disposal. Though a large portionhef tunicipal budget is
allotted for solid waste management, most of itspent on the wages of
sanitation workers whose productivity is very lothere are no clear plans to
enhance their efficiency or improve working coratis through the provision of
modern equipment and protective gear. Unionizatioh the workers,
politicization of labour unions and the consequérdiscipline among the
workforce are all results of bad working conditiarx inept handling of labour
issues.
Almost all the 3955 towns with population below 1@@ run SWM services
rather unprofessionally. They depend on sanitappéstors to manage solid
waste with the help of sanitation workers. In manyall towns, even qualified
sanitary inspectors are not posted and servicesledtein the hands of
unqualified supervisors.
The situation of cities with 100,000 plus populatis somewhat better, though
far from satisfactory. In these cities, generatigre are health officers who head
the SWM department. In some of the larger citiealifjad engineers supervise
SWM seeking technical inputs from doctors as well.

&
Community participation has a direct bearing onicefht SWM. Yet, the
municipal authorities have failed to mobilize thememunity and educate
citizens on the rudiments of handling waste ang@rgractices of storing it in

45 SOLID WASTE MANAGEMENT P. U. Asnani
India Infrastructure Report 2006 Pg 160 to 189

136
Eco Friend and Co.



their own bins at the household-, shop- and estanient-level. In the absence
of a basic facility of collection of waste from soa, citizens are prone to
dumping waste on the streets, open spaces, dmats,water bodies in the
vicinity creating insanitary conditions. Citizenssame that waste thrown on the
streets would be picked up by the municipality tlylo street sweeping. For the
general public, which is quite indifferent towamgkrbage disposal etiquette, the
onus of keeping the city clean is entirely on tHeB. This mind set is primarily
responsible for the unscientific systems of wastaagement in the country.

,0#8 " , -H 1
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There is no practice of storing the waste at source scientifically segregated
way. Citizens have not been educated to keep daméside, and institutional
bins for storage of waste at source and stopifitjevn the streets.

6 (

There is no public system of primary collection nfrahe source of waste
generation. The waste discharged here and thdateiscollected by municipal

sanitation workers through street sweeping, driaring, etc. Street sweeping
has, thus become the principal method of primahgction.

% +& ( (7 +

Even street sweeping is not carried out on a dajagobasis in most cities and
towns in India. Generally commercial roads and irtgott streets are prioritized
and rest of the streets are swept occasionallyobswept at all. Generally, no
sweeping is done on Sundays and public holidaysaabdck log is created on
the next working day.

The tools used for street sweeping are generadffitient and out-dated. For
instance, the broom with a short handle is stiluge forcing sweepers to bend
for hours resulting in fatigue and loss of produtgi Traditional
handcarts/tricycles are used for collection, whithnot synchronize with the
secondary storage systems. Waste is deposited eorgritund necessitating
multiple handling.

There are no uniform yardsticks adopted for stseeeping. Though, some
states/cities have prescribed work-norms, theseatrevery scientific. Most of
the cities allocate work to sanitation workers ah leoc basis. The work
distribution ranges between 200 metres to 1000avaif street sweeping each
day. Some sanitation workers are found under worl#ide some over
burdened.

+

As waste is collected through traditional handctitycles that can carry only a
small quantity of waste at a time, there is a [cacto set up depots for
temporary storage of waste to facilitate transpiona through motorized

vehicles. Generally, open sites or round cementret@ bins, masonry bins or
concrete structures are used for temporary bulkag® which necessitates
multiple handling of waste. Waste often spills owdrich is both unsightly as
well as unhygienic.
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Transportation of waste from the waste storage wWefm the disposal site is
done through a variety of vehicles such as bulkauks, three-wheelers, tractors,
and trucks. A few cities use modern hydraulic vidsicas well. Most of the
transport vehicles are old and open. They are lysla@ded manually. The fleet
is generally inadequate and utilization inoptimaéfficient workshop facilities
do not do much to support this old and rumblingashjaf squalid vehicles. The
traditional transportation system does not synad@eorwith the system of
primary collection and secondary waste storagditiasi and multiple manual
handling of waste results.

+

Generally no processing of municipal solid wastddse in the country. Only a
few cities have been practising decentralized artraized composting on a
limited scale using aerobic or anaerobic systemsoafposting. In some towns
un-segregated waste is put into the pits and atlotwwedecay for more than six
months and the semi-decomposed material is soldabmpost. In some large
cities aerobic compost plants of 100 MT to 700 Mapacities are set up but
they are functioning much below installed capadityfew towns are practising
vermi-composting on a limited scale.

Disposal of Waste

Disposal of waste is the most neglected area of S§&Mices and the current
practices are grossly unscientific. Almost all nmmél authorities deposit solid

waste at a dump-yard situated within or outsidecihehaphazardly and do not
bother to spread and cover the waste with inerer#t These sites emanate
foul smell and become breeding grounds for fliexJent, and pests. Liquid

seeping through the rotting organic waste calledhate pollutes underground
water and poses a serious threat to health andogmvént.

Landfill sites also release landfill gas with 506 per cent methane by volume.
Methane is 21 times more potent than carbon diosdgravating problems

related to global warming. It is estimated by THRAt in 1997 India released
about 7 million tonnes of methane into the atmosphEhis could increase to 39
million tonnes by 2047 if no efforts are made tduee the emission through
composting, recycling, etc.

(B ( I +++ 1

Five years have passed since the natification o¥\Wules, 2000 and the time
limit for the Implementation of the rules has ruat in December 2003. Yet,

there are cities, which have not initiated any roeas at all. There are several
which are still grappling with choice of technologyd other

operational issues. Authorities need to take thpléementing of the rules

seriously and find ‘out of the box’ solutions. Dagse not far when city

governments may be hauled up by the courts and ptdlution control boards

(SPCBs) for non-compliance.

Given the lack of in-house capability of municigalthorities and paucity of

financial resources, it is desirable to outsoureetain services and resort to
private sector / NGO participation in providing SW&drvices.
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Private sector participation (PSP) results in @@stings and improvement in
efficiency and effectiveness in service deliveryinhadue to financial and

managerial autonomy and accountability in privaetasr operations. Besides, it
brings in new investment and better technologiasdéveloped countries the
private sector manages most of the SWM services.

In India, by and large, municipal authorities areoqiding solid waste
management services departmentally. Resistance flesour unions and
interpretations of labour laws, have discouragety eidministrations from
contracting out services to private operators. &, some experiments to
privatize certain SWM services have demonstratgatéorement in the level of
services in a cost-effective manner.

The Supreme Court of India has cleared the doubtegal implications under
the Contract Labour (Regulation and Abolition) Ak®70 by its decision in
Special C.A. No. 6009-6010 of 2001 in Steel Auttyodf India Limited and
others versus National Union Water Front Workerd athers in August 2001.
This has paved the way for municipal authoritiesadatract out certain SWM
services. Private sector participation has beeemgited in door-to-door
collection of waste, street sweeping, secondamagtoof waste, transportation
of waste, composting of waste or power generatimmfwaste and final
disposal of waste at the engineered landfill.

The present capacity of municipalities in India rranage the privatization
process is, however, extremely limited. There read for developing in-house
financial and managerial capability to award caetsato private sector and
monitoring the services provided since the onusewduring proper service
delivery and compliance of standards, remains thighiocal body.

()

Contracts are generally given for door-to-door exibn of waste in the
morning hours with or without the equipment of ttantractor. This activity is
labour intensive and generally taken up by smatitreators, residents welfare
associations and associations of backward clagsi&@s at a low cost. Cities
of Bangalore, Ahmedabad, Nagpur, Jaipur, North DurmdNew Barrackpore
(West Bengal), Gandhinagar, Vejalpur (Gujarat)samame examples.

Contract packages are made by municipal authok®eping in mind the work
to be done and the minimum wages payable undetathe The contractor is
paid per month on the basis of the number of hosesesd.

( 7 +

Street sweeping contracts are less common. Thegearerally given to cover
un-served and newly developed areas. Paymentsade per km area served or
on the basis of unit area fixed for street sweeping

( +

Municipal authorities enter into secondary storaged/or transportation
contracts to avoid investing in vehicles and eq@ptrand to avail of a more
efficient system. In such an arrangement, the pifiams provide containers
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and/or vehicles with drivers as well as fuel. Timi® of maintaining the fleet of

vehicles also lies with them. Such contractors atker paid per trip to the

treatment/disposal site or per tonne of waste pamsd (examples can be found
in Ahmedabad, Surat, and Mumbai)

m, i1 !

Generally, municipal authorities in our towns arities are not equipped to
handle treatment and disposal of waste, which &klyhtechnical operations.
Private sector participation is thus preferred andradually picking up in the
country. Build, Own, Operate and Transfer (BOOTY aBuild, Own and
Operate (BOT) are the most popular models of caigrsagreements in vogue
in the country. Cities such as Kolkata, Hyderabdijayawada, Ahmedabad,
Trivandrum, and Thane are examples of such costrfactthe construction of
compost plants or waste to energy plants.

)

In case of disposal of waste, there are no exangblpgvate sector participation
in India as no such plants existed thus far. Howetlee concept of paying
tipping fees is gaining acceptance with a beginmmgde by the Municipal
Corporation of Bangalore. The BMP (Bangalore Malgan@alike) is using an
integrated treatment and disposal facility for tteatment and disposal of 1000
tonnes of waste per day.

Based upon technology and investment requiremevasious profiles of
contracting with private firms are emerging. Meg@s namely Delhi, Mumbai,
Bangalore, Kolkata, Chennai, Hyderabad, and Ahmadidiave gone in for
large contracts and have attracted national aednational firms.

In some cases cities have strategically gone irsfoall waste collection and
transportation contracts promoting local firms witlodest financial resources.
Cities must ensure that such service responsibifitydistributed amongst
multiple firms or between private firms and ULB fétso that in case one firm
fails others can take over without disrupting thevice.

* -,6!
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There is enormous potential to involve RWAs, NGO&l £BOs in SWM
services in a cost-effective manner without getliimig contracts with private
operators. With some support from the ULB in thexfef grant or subsidy, the
community is keen to manage its own waste. TheeeNgBOs / CBOs which
also promote the welfare of rag pickers. They ailéngg to come forward to
involve the rag pickers in door-to-door collectiand source segregation of
waste. In this model, followed in Ahmedabad and hiada, there is no
contractual relationship between the ULBs and RW&0Ds as they only get
grants to support their activity carried out thrbugeir own labour and grants
can be discontinued if purpose is not served.
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A few state governments have taken important tinvgés towards long-term
solutions to SWM catalysed by the MSW Rules 200@esE are - Karnataka,
Guijarat, West Bengal, Rajastan and Maharashtra

All India Institute of Local Self-Government (AlILE), Mumbaj which is a
premier training institution in the country in théeld of Municipal
administration, organized a state level consultatba SWM in February 2001
for Maharashtra. The consultation succeeded iraetktrg a commitment from
the political and administrative leadership of Madstra towards improved
solid waste management practices within the framkeved the MSW Rules
2000. The path breaking state level consultatios fedlowed by a series of
meetings to evolve a consensus for a ‘nucleus oellhe AIILSG to enhance
institutional capacity of the ULBs towards undenstiag the provisions of the
MSW rules and selection of technologies for wastmagement. Accordingly,
the SWM Cell was established in the AIILSG and Ineeaperational in May
2002.

The cell has organized many training workshops el & study tours for city
managers to visit the United States to learn thestawaste processing
technologies. The SWM Cell has been providing Usefwts both to the state
government of Maharashtra and the Government & lod the policy issues.
Based on the feedback of the field agencies, pdatiy the ULBs, the cell has
referred several issues to the state governmentpfidicy decisions and
recommended amendments in the statutes governiagUthBs. The cell
released status reports of all the cities alondp wittonsolidated action plan in
February 2005. It has done a study on the markitalif MSW-derived
manure. The study covered all regions and all majops of the state to
estimate the market potential in terms of the gtar@nd the price of the
municipal solid waste derived manure. The celll$® active in preparing and
distributing material on the compliance criteria tife MSW Rules and
sustainable waste management.

3 3) "

The state government has taken decision to gramergment land free of
occupancy price to the ULBs for developing sanitandfills as per the MSW
Rules. As a result of this policy decision, witle thxception of about 7-8 cities
all the councils have acquired land for landfilnstruction. Two hundred and
two sites are good enough for about 25 years.

The government has also set up district level cdtess under District
Collectors to coordinate the implementation of tMSW Rules. The
implementation of the Rules in the state is paldidy lacking in doorstep
collection of waste and waste processing (Tabl 8.8

The government is also considering a capital grarthe cities for developing
the infrastructure required for processing and asp facility. The SWM cell
has estimated that an amount of Rs 776 crore magdweéred to fund the entire
capital expenditure for implementing all the compats of the MSW Rules.

It can be inferred from recent developments inestghat some states have
become proactive in extending technical and fir@insupport to ULBs to
implement the rules. However, in spite of suppmtrf state governments, many
local bodies are at a loss to identify appropriatshnologies for treatment and
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disposal of waste. They are not aware of meritsderderits of each technology
advocated by the vendors. Without past experiemzk tachnical expertise,
several local bodies end up with facilities, whigither fully meet the statutory
requirements nor are they suitable under local itiond.

$ Bangalore, Chennai, Hyderabad, Ahmedabad, SuratthNo
Dumdum and New Barrackpore Municipalities have malead in establishing
Private Public Participation.

Issues related to PPP in SWM

Labour Issues—Contract Labour (Regulation and AlooljtAct, 1970 (CLA)
This Act was passed in 1970 when the government emxerned about
exploitation of workers under the contract laboystem. The Act abolished
contract labour in various jobs and processes agdlated its employment
where it could not be abolished. It essentiallyslajown the relationship
between the principal employer and contract labour.

In accordance with provisions laid out under Secfi6 (1) of the CLA, the state
governments may prohibit employment of contractolabin any process,
operation or work in any establishment (defineditolude any office or
department of a local authority). Any state thabades to exercise this
provision must carefully review implications of $ua decision on the delivery
of SWM service, staff strength and related expemdiof the local body. Further
such a ban would preclude private sector parti@paffamil Nadu has banned
the use of contract labour in sweeping and scawgngervices. The Chennai
Municipal Corporation had to request the statesfmecial exemption from the
ban to privatize SWM services.

It may be noted that in case a local body choasesriploy contract labour for
SWM, it would be the principal employer and the s fulfilling the terms
under the CLA would rest with it. In case a contrascawarded to a private
operator, the local body as the principal emplayeist ensure that the private
firm meets duties under the CLA. Alternately, thecdl body must
specify/identify the private firm as the principamployer in the project
agreement. If a private firm takes up the job dfemting household waste and
transporting the same either to the municipal dhiistor up to the designated
dumping sites as per an agreement reached witlvidudii households or
residential associations, the said activities caénm® taken as done at the
instance of the local body and it cannot be taletha principal employer.

The Supreme Court of India has interpreted thisdae set the matter to rest in
Special C.A. No. 6009-6010 of 2001 in Steel Auttyoaf India Limited and
others versus National Union, Water Front Workerd athers which must be
carefully studied by municipal authorities.

) &

a. Siting: Siting of a landfill facility is very difficult tals and meets with stiff
resistance from the community living nearby as wval by vested interests
operating in that area. The MSW rules for sitingsiroe adhered to in order to
minimize adverse impact on environment and qualitiyfe of citizens.

A number of PILs have been filed in recent yeagarding the siting of waste
treatment and disposal facilities. Such PILs dedegject implementation and
have financial implications for the private firm.

b. Adherence to Environmental StandardSince treatment and disposal of
municipal solid waste poses problems of the enwremtal pollution and health
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hazards, the private operators as well as munieiptiorities are expected to be
very careful. The Pollution Control Boards are diound to ensure that MSW
is managed properly as per terms of MSW Rules 200@ treatment and

disposal facilities can face closure if the staddare not met.

&
In the case of patented technology/process, the ie§ patent transfer needs to
be reviewed. This may become critical for localilbedo be able to successfully
operate and maintain such facilities upon transfer.

% ( $63/ /
Whereas the private sector can play an importdatinoconstruction, operation,
and maintenance of treatment and disposal facMtyOs can play an important
role in:
e organizing rag-pickers/waste collectors for dtmdoor collection and
segregation of waste
e creating public awareness for storage of orgamicl recyclable waste
separately at source and handing over the washe tawaste collector.
» promoting recycling of waste and decentralizezhttment of waste involving
community, CBOs, etc.
Rag-pickers could be involved in door-to-door cdiiien of municipal solid
waste as well as recyclable waste so that theydoget a user fee for collecting
waste from the doorstep and derive additional inedram sale of recyclables.
There is a potential of recovering at least 15qmatt of the waste generated in
the country which could be more than 15,000 MT pky providing
employment opportunities to about 5,00,000 rag+gskn the country. Despite
immense potential in big cities in this area, NGBECparticipation is still on a
very small scale.
The Self-Employed Women’s Association (SEWA) halsetaup the task of
door-to-door waste collection in Vejalpur and Gandfgar cities near
Ahmedabad and providing employment to over 500piagers. Similarly, the
Centre for Development Communication in Jaipur tedsen up the work of
primary collection and transportation of waste inimg half a dozen cities
covering population of over a million. Exnora whidgtfitially introduced the
concept of door-to-door collection on cost recoveasis in India has been
playing an important role in Chennai and Bangalardoor-to- door collection
of waste with community participation.
Sustainability of this service can be ensured thhouser charges levied on
beneficiary households, shops, and establishments.

& 9& (

To improve SWM services in urban areas the Supré&oart Appointed
committee had estimated a cost of Rs 1.5 crordl@@/000 population in 1999.
This includes collection, transportation, procegsamd disposal of waste in a
scientific manner. This amounts to a total expemditof Rs 4275 crore
consisting of Rs 1710 crore spent on vehicles,stoefiuipment, and Rs 2565
crore for the treatment and disposal.

The Ministry of Urban Development appointed an ekpmmmittee which
wrote the manual on solid waste management, hangitandard cost estimates
for modernization of solid waste management prastio various categories of
cities and towns in India.
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Given the financial position of the municipal autkies central and state
government assistance is imperative for SWM sermviggovement.

The urban development ministry formulated a wassmagement scheme for
class | cities/towns indicating a need of nearly2860 crore and posed it to the
12th Finance Commission for devolution of fundsU&Bs. Public—private
partnerships have been suggested by the ministiptegral part of the scheme
in order to leverage funds and add efficienciess Bssential that the operating
and maintenance costs be carefully assessed. SWéttamn equipment has a
shortlife and operating and maintenance costsudrstantial.

%) )

Role of the private sector in financing resourasuery (composting, waste-to-
energy) facilities is growing in India. Many comgiag facilities and two power
plants have been set up in the country with prigatetor participation.

+
Under this arrangement local bodies can come tegeith develop/construct
common facilities on a cost sharing basis and acttes capital market to raise
funds for such projects through a common lead agémat must be established
by the state government.

(& +5 &

The 12th Finance Commission Grants

The 12th Finance Commission has taken a very cereidview for improving
urban infrastructure and allotted Rs 5000 crorestgplementing the resources
of the ULBs in the country.

Out of above amount, 50 per cent amount has beenaeeed for improving
SWM services. This is the first time a sizeableadtion has been made towards
SWM by the government. This amount is to be spettvbéen 2005-10. The
urban renewal fund of the government also has aMS¥Wmponent. If the state
governments and ULBs come forward with matching dfyn effective
management of MSW should be possible.

Support from State Governments

Uttar Pradesh, Madhya Pradesh, Tamil Nadu, Andhmeald3h, Maharashtra,
Haryana, Karnataka, Gujarat, and Rajasthan haveumceed policy measures
pertaining to allotment of land at nominal leasetréree supply of garbage and
facilities for evacuation, sale and purchase of groiw encourage the setting up
of WTE projects. The tariff for power purchase ggesed upon as per the general
guidelines issued by the Ministry of Non-Conven@ibrEnergy Sources
(MNES). However, there are often delays in finalima of actual contract terms
with the entrepreneur, especially with regard tavgotariff, in the wake of the
deregulation of the power sector and the absenckeaf policy direction.
Operations and maintenance costs is generally riditafrom two sources:
current general revenues and SWM operating reverasentially user charges.

Operational Expenditure

SWM constitutes up to 10 to 50 per cent of municipadget expenditure

depending on the income sources of the municipdhoaities. The main

expenditure heads under SWM are in salaries amvatices, consumables,
vehicles repair and maintenance, contingenciesodimers. A recent survey by
the National Institute of Urban Affairs shows ‘sé@ag of sanitation workers’ for
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SWM in class | cities, constitute as much as 75 pemt of total SWM
expenditure. This is still higher at 85 per centlass Il cities.

Capital Investments

Capital costs for SWM in India are met from the reat revenue and

borrowings. City level planning with related budgstimates, is usually absent
in most local bodies. Cities borrow funds from fica@l institutions such as

HUDCO and banks for financing equipment and vekidle the extent their

financial health permits.

(& &

Conservancy Tax

Traditionally, funding for solid waste systems canfeom the general fund.
Most ULBs use a percentage of the property taxugpert the solid waste
management system. This tax, known as conservaxgyst easy to administer
since no separate billing or collection system iseded. However, the
disadvantage is that in most Indian cities’ asses$rand collection of property
tax is poor and this poor base provides for vethelincome.

User Charges

Increased public awareness of solid waste issuggablic involvement in the
decision-making process may provide the opportutatadjust user charges to
reflect real costs of providing solid waste sersicEser charges if properly
administered:

* are an equitable means of funding SWM services;

« can provide incentive to reduce waste generatiad;encourage recycling.
Revenue from Recovery and Treatment of Waste

Waste recycling, composting, waste-to-energy, nenegate operating revenues
or at least reduce the cost of treatment of the MSW

Subsidy for Compost Plants and WTE Projects

The Ministry of Agriculture (MoA) and the Ministrgf Environment and Forest
(MoEF) have been actively promoting waste compgstwhile the MNES has
designed schemes to promote WTE projects.

Further the Ministry of Environment and Forests hisb sanctioned a project to
the Central Road Research Institute for conductiegearch on effective
utilization of MSW in road construction.

The MoA and the MoEF have two separate schemesroongie MSW
composting.

Both schemes provide only subsidies without follegvon implementation and
performance monitoring.

As a result the impact of these schemes is not krreadily at the GOI level.
The National Programme on energy recovery from mrdad industrial waste
was launched by the MNES during the year 1995 whgh approval of the
Commission for Additional Sources of Energy (CASEINES has notified an
accelerated programme providing financial assigtafoe projects on energy
recovery from urban waste during the year 2005+ ificentives offered vary
from scheme to scheme.

GOl Subsidy on SWM Plants

Project for power generation from MSW Rs 1.5 crpee MW involving refuse
derived fuel (RDF)

Power project based on high rate Rs 2 crore per MM‘methanation
technology
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Demonstration project for power Rs 3 crore per M@heration from MSW
based on gasification / Pyrolysis and plasma aforielogy

Biomethanation technology for power 50 per cenpudject generation from
cattle dung, vegetable cost up to a maximum maakedt slaughterhouse waste
of Rs 3 crore per MW above 250 KW capacity

Bio-gas generation for thermal Up to Rs 1 croregpglication MW equivalent
Project development assistance Up to Rs 10 lakiprogect

Training course, seminar, workshop, etc. Rs 3 fakhevent

Note: The financial assistance for any single project Wwé limited to Rs 8
crore.

Source: Government of India, Ministry of Non-Conventionahdtgy Source
Scheme, 25 July 2005.

The Supreme Court of India has, however, orderedytivernment of India not
to sanction any subsidies for projects based onicipat solid waste until
further orders of the Supreme Court. Therefore, gadowment of India subsidies
for waste to energy projects are on hold at the emanThis is mainly because
issues have been raised before the Court abouimitbese of the provisions
made and the matter is under judicial scrutiny.

Funds from Sale of Carbon Credits

Major international initiatives are underway to igitte greenhouse gas emission
(GHG). Rio-Earth summit 1992 focused attentiontds tssue and it was further
strengthened at Kyoto in 1997 wherein industrialinations agreed to reduce
their aggregate emission to 5.2 per cent of 199@d¢eby 2008-12. As reduction
of emission invites huge costs for developed natidhey have evolved an
ingenious system where in they can reduce emissioasy part of the world
and earn carbon credits to count towards theirrefforeduce greenhouse gas
emissions globally. There are three mechanismsufiplement the national
effort to achieve measurable and cost effective Getfbiction as under.

1. Clean development mechanism (CDM)

2. International emission trading (IET)

3. Joint implementation (J1)

Cities can take up waste treatment and disposg@gisounder this mechanism
and avail of the benefits through sale of certifeedission reduction credits at
the prevailing market price (ranging from US$6 t&39 per tonne carbon
equivalent) to the developed countries through vesifablished mechanism
involving consultants dealing with this matter.

The MoEF has a nodal officer handling these matteaadfills generate biogas
consisting of 50 per cent methane. A tonne of mmetha equivalent to 21 tonnes
of carbon dioxide and a serious threat to the camiseGHG reduction.
Appropriately management of landfills, compost pdaor WTE plants can earn
municipal authorities in large cities substantiathon credits which can be sold
not only to recover cost of system installation apdradation of operations but
also generate surplus funds invaluable for the stemived ULBs. Smaller cities
can pool resources together and make a combinedfoasvailing of carbon
credits.

/16,0,%

While SWM was completely neglected in past and @svrreceiving some
attention at the highest levels in several citied atates, many are lagging
behind and several have not bothered to make apsoirement at all.
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The national and state solid waste managementanissieed to be created to
ensure that municipal authorities perform theirigdibry duties regularly in
compliance with MSW Rules 2000 within a predeterditime frame.

The financial allocation of the government of India per the 12th Finance
Commission recommendations, the urban renewal fumd] state level
allocations for SWM need to be pooled judicioushdaused in a planned
manner through the national and state missions. Jh&ed to be strengthened
with handholding wherever necessary to meet thiertuge.

More specific steps could include the following:

1. The national mission, in consultation with staméssions, could prepare
strategies to implement Municipal Solid Waste (Mggraent & Handling)
Rules 2000 in time bound manner.

2. The national mission should include a nationewigwareness campaign
through media using expert communication agencieskisg community
participation in solid waste management. State iomnss should give wide
publicity to conducive solid waste management feastto attract community,
NGO and private sector participation.

3. The national and state missions could idengéfppanel and circulate lists of
national and international experts, individualsd asrganizations, to provide
technical know how as well as commercial SWM sewito the ULBs. These
firms could, construct and operationalize treatneerd disposal facilities, take
up O & M contracts, etc.

4. The national mission, in consultation with staissions, could prepare tender
documents, designs and specifications, and comeesgjreements to facilitate
expeditious procurement of tools, vehicles, andises.

5. It could dovetail programmes of various mingsriresponsible for different
aspects of solid waste management with the a&sévitf national and state
missions. Ministries involved would include Mimgtof Environment and
Forests, Ministry of Urban Development, Ministry éfealth and Family
Welfare, Ministry of Agriculture, and Ministry of &h Conventional Energy
Sources.

6. To market compost produced through SWM actisjtidhe mission should
include a programme to promote its use as composingst farmers raising
awareness about its advantages over chemicalifersl in preserving the
fertility of the soil while leading to productivitincreases. Linking the subsidy
on chemical fertilizers with the use of compostlddntroduce an incentive into
the system.

7. State level task forces under respective distnagistrates/ collectors could
be given a timeline of 6 months to identify suitaldites for treatment and
disposal of waste within the parameters of the MBWes 2000 for cities and
towns falling in their jurisdiction.

8. All states should appoint an Empowered Commifteethe allotment of
government land for treatment and disposal of whaste of cost. Local bodies
as well as regional planning authorities like thstiict Planning Committee and
Metropolitan Planning Committees, Improvement Tsustand Urban
Development Authorities should make adequate pimvisof appropriate land
for setting up temporary waste store depots in edthand for setting up
treatment plants and sanitary landfill sites indlarse plans keeping in mind
requirements projected for the next 25 years.

9. Common cost sharing facilities could be creatadarge parcels of land for
groups of cities, which could be professionally aged for shared benefits.
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10. A state policy could be formulated to ensurat thovernment and semi-
government parks, gardens and farmlands give @mderto the use of compost
produced by ULBs within the state.

Though levels of SWM services in the country havarted improving on
account of active monitoring by the Supreme Codirtndia, the central and
state pollution control boards and finance andnazh support from proactive
state governments there still is a long way to $mve the formalization of the
MSW Rules 2000, state action in this regard at miewgls has been fairly
uninspiring thus far. While MSW Rules 2000 is asvahed document in India’s
history of effective SWM, implementation issuedl stverwhelm the system. A
firm commitment from central and the state governimé¢owards a time bound
mission to turn the provisions into action is urigésolated cases of short-term
steps to manage solid waste can hardly be citddst@nces of governmental
awareness and sensitivity to a problem that is gelying more daunting with
each passing hour. It is no longer enough to takéac measures to merely
postpone the inevitable consequences of decadewgléct and nationwide
mismanagement of SWM. A comprehensive nationwigdg@mme needs to be
actively implemented keeping in mind possible fatacenarios. Key individuals
within the governing system and the bureaucracyd neebe educated to the
magnitude of the crisis and motivated to use thewer to influence the system
and appropriately channelize resources to actiyalgmote effective and
progressive SWM projects and practices.
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Mumbai has a coastal stretch of 603 sq km. Geogdpalbh the city of Mumbai
can be divided into three sections, namely, thentlcity (or main city), the
western suburbs and the eastern suburbs. Thesealace known for
administrative purposes as Division |, Divisioralid Division llI, respectively.
The total population of the city amounts to ned3ynillion that is increasing on
a daily basis. Such a huge habitat obviously geéee@huge amount of waste of
many kinds the management of which is a massiv&k fas the local
administration.

3
Mumbai generates waste to the tune of approximat€l@5 tons per day. The
waste consists of:
« 5,025 tones of mixed waste (bio-degradable aogctable)
* 2,000 tons of debris and silt.

The biodegradable waste (wet waste) is made up egfetable and fruit
remainders, leaves, spoiled food, eggshells, cogtn Recyclable (dry waste)
consists of newspapers, thermocol, plastic, battelis, wires, iron sheets,
glass, etc. Debris includes construction wastepvation waste, demolition
waste, etc. Silt comprises earth and clay frommdrand road corners. It is
estimated that by 2008 such waste will aggrega®®®tons per day due to
increase in the city's population.

) +3 F &

The generation of waste by an individual dependstlmn socio-economic
conditions to which the person belongs. For exapgléch family will generate
nearly four to five kg of mixed waste per day; addié class family will
generate between one to three kg of mixed wastelgerand a poor family, in
slums, will generate close to 500grams per day.

+

The Municipal Corporation of Greater Mumbai (MCGM§ formally
responsible for the management of waste in the @ibe prevailing approach
has been one of collection and disposal that isbagge is collected from
communities by the municipal authorities and diggbsff at the three main
dumping sites that are currently servicing the.city

Garbage collectors employed by various housingesiesi manually collect the
waste generated at the household level and dunip ihe garbage bin at
specified street corners. There are around 5,8@@ramity bins in the city. In
case of South Mumbai, trucks collect garbage frdva garbage bins and
transport it to a transfer station which is locatedViahalakshmi. A separate
transport is arranged for transferring the garbfigen Mahalakshmi to the
northern part of Mumbai where the dumping grounds gituated. From all

“6 The Bombay Community Public Trust Report
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other parts of the city, garbage is sent direalyhe dumping grounds. Nearly
95% of the waste generated in the city is dispasi#dn this manner. This
largely manual operation involves 35,000 persommployed by the MCGM
and is collected by a fleet of 800 vehicles, inahgdvehicles hired from private
contractors, that work in shifts each day. MCGMrgiseabout Rs15-20lakh per
day on collecting and transporting garbage and islelsith municipal and
private vehicles making about 2,000 trips every.day

& +3 &

A dumping ground is, generally, a low-lying, andrslgy area, which is located
on the outskirts of a city, where there is, usyaflg human population. We
have, in our city, three dumping grounds which lamated in the northern part
of Mumbai at Gorai (Borivali), Mulund and Deonar.féurth one at Chincholi
has recently closed down. Amongst the three, Degndine largest dumping
ground. All the dumping grounds are nearly 30-40kom South Mumbai
which explains the huge costs on transportatior ifbrease in the population
of the city has forced people to settle near thmmlng grounds. This has led to
the twin problems of people living in unhealthy ddions and protesting for the
closure of the dumping grounds, as dumping causedthh hazards for the
people in the vicinity. The average life of a dunwpiground is 30 years. The
remaining life of our largest dumping ground, iBgonar, is only five to six
years and, so far, no alternative site has beendfdar waste disposal. The
waste, which offers an incentive after selling ljy@per, metal, etc., is sold to
informal dealers by rag pickers. But the other argawaste, old batteries,
polystyrene (thermocol), polythene bags, debrisname a few, do not have
such incentives and these are in huge quantitiss, Aince it takes a long time
to decompose, when dumped, such waste occupiellanitie low-lying areas.
In fact, the search for a new dumping ground stamtg when the filling area of
the dumping ground is exhausted. Basically, theclothe waste, the longer the
life of the dumping ground and vice versa. The wadtthe dumping ground is
covered with debris and spread evenly in layere dtganic waste undergoes
natural decomposition and generates a fluid, wiicknown a leachate, and is
very harmful to the ecosystem, if not treated prip& he leachate penetrates
the soil and, if not prevented, pollutes the grouwrder. Also, flies, mosquitoes
and many other pests breed on the waste and unmtepsrly maintained, the
dumps are a public health hazard.

In Mumbai, every day 2,000 tons of debris is geteraofficially, of which
some part goes to the dumping ground for spreaoheg the organic garbage,
as earth is expensive. The remaining debris isasbrext to the roads, in the
creeks, next to railway tracks and on open grouBdsry day, somewhere or
the other, in some building, some renovation taitase, generating debris. This
could be of houses or shops; it could be for repabuildings or demolition of
old buildings for reconstruction. To give an exaeypf the external surface of a
building of 20 floors is repaired, the waste getetawould be nearly 200
truckloads which can be used either in filling Ibying areas or for reclamation.
Presently, there is no way of monitoring renovatiand repairs because it does
not need any permissions from authorities. The eored housing societies give
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the permissions for the renovations / repairs; Beno data is available on this.
The only regulation, which has been imposed byQbgporation, is that the area
where the repairs, renovations and new construgtimve happened, needs to
be cleaned up from all wastes, after the completfomnork.

There are truckers who earn a livelihood by coihertthis debris and
transporting it for disposal. However, disposingoif properly remains a
concern, as there is very little space in Mumbiahds to be carted over long
distances which increases transportation costsgsifisantly as to make the
entire “business” unprofitable. So it is dumpedhdestinely in the creeks, thus,
destroying our valuable mangroves. As Mumbai hasastal stretch of 603 sq.
km, it has numerous creeks. These are channelsiaf which occupy marshy
land during high tide. The salty water occupies I during high tide and
drains off during low tide. This nurtures plantdled mangroves. These plants,
in turn, have leaves which provide oxygen to théewéor fishes to breed in the
creeks. In many areas, like Versova, Gorai, Chaikag Mankhurd, the entire
eco-system of the creek has been destroyed as isadtenped surreptitiously.
Increasing prices of land and more constructionvidiets are forcing the
demolition of old structures and building new stuiwmes and creating more
debris wastes. Debris, being very bulky in natueguires more space, reducing
the life span of the dumping ground. Therefore, icipalities, generally, refuse
the entry of debris into dumping grounds other thvuat they need to cover the
garbage. Finding few viable alternatives, peoplst jdump the debris by
roadsides. Over time, people start dumping orgaiste on top of debris not
only compounding the waste disposal problem bt eleating a health hazard.

3 + 1 7()

The garbage collection activity itself has seved#ferences amongst the
localities; there are highly-serviced areas, meegsemviced areas and very low-
serviced areas. | would like to highlight the loensiced areas which are the
slums; slums are not seen as the rightful recipiefthe formal systems of solid
waste management (SWM). The local government exté@sdservices only to
regularised slums which are declared official arognised under the census of
slums. This step motherly treatment is, in effélog city's own undoing, since
slums form 60% of Mumbai. Moreover, these artifidi@undaries can hardly
prevent the spread of dirt and disease. A studye dmn Youth for Unity and
Voluntary Action (YUVA) in 1998, covering 100 commities in the slum
pocket of Jogeshwari (East), found that while resfd were aware of the
problems related to inadequate practices of houdetlisposal of waste and
systems of collection and transportation of gardaghe community, there was
very little community involvement in solving thegimlem.
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Chapter 14 - Table 5 : Time for Waste to Decompose

When the waste is dumped, it does not decomposequickly

and make way for the other waste. The nature ofeaasing

dumped and the time it takes to decompose, posgaus threat 3-4 Weeks

to the environment as well as human health. Givdovb are

some examples to understand how much time it tikesrious

materials to decompose. Vegetables, Fruit Skinstéviaood

Paper Bags 1 Month

Cloth Bags 5 Months

Wood Pieces 10-15 Years

Leather Shoes and Sandals 40-50 Years

Iron Sheets 50-100 Years

Aluminium Sheets 200-250 Years

Plastic Bags 1 Million Years
J ? ""#8, % " ;o 2 " "%
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“7Inderscience Enterprises Ltd.

ROLE OF NGOs

During the recent years, NGOs (non-governmentamggtions) have taken up

initiatives to work with local residents to improganitation. They have been
playing an active role in organizing surveys andigs in specified disciplines

of social and technological sciences. In the figldjarbage management, such
studies are useful in identifying areas of comnarnpotentials to attract private

entrepreneurs. They can play an important role eégregation of waste, its

collection and handling over to local authorities.

A large number of NGOs are working in the fieldsafiid waste management
such as Clean Ahmedabad Abhiyan, Ahmedabad, Wagte;VBangalore,
Exnora, Chennai, Mumbai Environmental Action Grouplumbai, and
Vatavaran and Srishti in Delhi. They are all susbdl/ creating awareness
among the citizens about their rights and respditeb towards solid waste
and the cleanliness of their city. These orgarozatipromote environmental
education and awareness in schools and involve corties in the
management of solid waste.

*" Inderscience Enterprises Limited (copyright 2007 )
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Rag pickers are the people who are actually gomgugh the garbage bins,
dumping sites to pick out the ‘rags’. These ragk@is: women, children, and
men from the lowest rung in the society, are a comight in most cities and
towns around the country. Rag picking is considdiezl most menial of all
activities and it is people who have no other aléive that are generally driven
to it. Rag pickers contribute a great deal towardste management as they
scavenge the recyclable matter thereby saving theiagipality of the cost and
time of collecting and transporting this to the ghan

They are one of the focal points for the recycliigvaste. They are the persons
who, in spite of all the dangers that they faceamsgon relentlessly picking
through the garbage bin, looking for waste thatlatdae useful to them. They
sell all the material they picked to the whole esalland retailers who in turn sell
it to the industry that uses this waste matteraas material. The main items of
collection are plastics, paper, bottles, and cans.

While picking through waste, the rag pickers pbtniself at a great risk and is
always prone to disease as the waste that they agesnthrough can be
infected. We can indirectly help the rag pickers dayefully segregating the
waste that is generated at our homes, therebyit&aicity their search for
materials that are useful to them. They will notvdneto scavenge in the
bins/yards for long hours.

6

Since the disposal of municipal solid wastes ppseblems of the pollution and
health hazards, the Pollution Control Boards apeeted to take action for
persuading the civic authorities in proper manageroémunicipal solid wastes.
Though, direct responsibility of management ofg@lastes is on the local
municipal authorities, the Pollution Control Boart=ed to have close linkage with
local authorities in rendering assistance in teofrsarrying out necessary surveys
and providing technological back-up. The Centrdl®ion Control Board and the
State Pollution Control Boards at the national stade levels are to disseminate
information and create awareness among the cortautborities and public at
large.

#" 8

The Central Pollution Control Board (CPCB) and $tate Pollution Control
Boards (SPCBs) within the given powers to them unelevant Acts and Rules
have been attempting to persuade local bodieké&appropriate measures for
the treatment and disposal of domestic sewage amicipal solid waste.
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In order to initiate a systematic approach on prope@nagement of municipal
waste (sewage and solid), CPCB issued directioai ® CBS under section
18 of the Water (Prevention and Control of Pollajié\ct,1974.

Follow-ups on Directions - In compliance to theediions of the CPCB and
through initiatives of SPCBs some actions have haken. Also SPCBs have
issued notices to local bodies in the states/ Uilisimpressed upon them to take
proper measures.
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Population, infrastructure and regulation are tiveé¢ main factors that play a
significant role in achieving aimtegrated Waste Managementn any locality
as they are interrelated. In India, though the &vamainagement policies and
regulations are in place, their effective implenagion fails due to the growth in
population at alarming rate and ineffective implatad¢ion plans.

Countries all over the world have developed thein strategies to combat their
waste management issues and have been successfoicipdl Solid Waste
Management is limited to collection, transportatiamd disposal of un-
segregated waste. The treatment and process tegie®Imore often imported
from other countries does not suit our waste charistics and prove to be
unsuccessful. Hence, most of our garbage findwatg to the Municipal Solid
Waste Dumping Grounds. The dumps are filling upefathan we can even find
newer sites for them. There is a need to have tegiated Waste Management
System that would provide sustainable solutionsoum country. The 4 R’s
principles i.e Reduce, Reuse, Recycle & Recovare the basic components of
any waste hierarchy that has to be understood mpieimented by each and
every citizen of our country to achievBustainable Integrated Waste

Management.
7 &, &, D)
7 G

» Reduces the amount of solid waste going to ldndfi
 Turns waste into a resource &
* Saves natural resources

5%

Source reduction is by far the most effective waypattle the flow of garbage
into the landfill. If we avoid making garbage iretfirst place i.e. at the point of
generation, we don’'t need to worry about dispodalwaste later. Source
reduction also refers to segregation of waste atcgowhich plays an important
role in reducing the amount of waste going to twedfill. A comprehensive
waste-reduction strategy can provide significanafiicial benefits not just by
reducing purchases of unneeded materials, but ra@idocing real estate and
energy costs from having to store and transporhtii¢ence source reduction is
the most preferred method of waste managementsathe ffirst step in the waste
management hierarchy Waste reduction can be pedctiy following simple
tips at Home, at Office and in Industry. Most of tomponents of waste can be
reused and recycled if they are segregated, stor@aollected in a proper way.

“8 ENVIS NSWAI « ELEVENTH ISSUE - JUNE, 2008
National Solid Waste Association of India ( NSWAk)an NGO working in the field of MSW in India.
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Segregation: Waste should be segregated efficiently in an appatgpmanner
whether at home, office or in industry. Segregatibmvaste is a key to success
for all the successive waste hierarchy componemts Reuse, Recycle and
Recover.

5($

Reuse is the second step in the waste hierarcig/often possible to extend the
life of something by reusing it in its original t#a Reusing items by repairing
them, donating them to charity and community groupsselling them also
reduces waste. Reusing an object will use faréessgy than recycling it. One
person’s rubbish is another person’s treasure.siRgwroducts, when possible,
is even better than recycling because the item doesieed to be reprocessed
before it can be used again. Scrap paper for rgakates, scratch pads, ( cut,
lift & use elsewhere)

H $
Recycling of aluminum saves 95% of the CO2 emissiean environmentally
harmful greenhouse gas—compared to refining new Im&eacycling one
kilogram of aluminium saves up to 8 kilograms ofukite, four kilograms of
chemical products and 14 kilowatt hours of eledtiriclt takes 20 times more
energy to make aluminum from bauxite ore than usitgcled aluminum.
For every ton of recycled glass used, approx 3 kif Carbon dioxide and 1.2
tons of raw materials are spared. A 20% reductioremissions from glass
furnaces and up to 32% reduction in energy usagen/f paper from recycled
material conserves about 7,000 gallons of water3NlArees, 60 Ib of air
pollutants and 4,000 KWh of electricity. Milling par from recycled paper uses
20% less energy. Recycling is the physical repsingsof old materials into
new products, with the aim to preventing the wastepotentially useful
materials. In addition, it generates a host of mmrental, financial, and social
benefits, for example Recycling aims to collectirsgparating, processing,
manufacturing and ultimately using this materialiskhotherwise would have
been thrown away as waste. Proper segregation sfewanaterials at the
generation point helps in efficient recycling pragr. Recycling is a key concept
of modern waste management and is the third commparie¢he waste hierarchy.
Like any other enterprise, recycling is a business.

The four main stages involved in waste recyclingcpss are:
1. Collection & separation of recyclables.

2. Delivery to a place in waste recycling sector.

3. Processing of recyclables.

4. Manufacturing of new product.

Common household items that contain recycled nadseinclude newspapers
and paper towels, aluminum, plastic, and glassdwfk containers, steel cans,
and plastic laundry detergent bottles. Recycledenas also are used in
innovative applications such as recovered plasticreaadway asphalt, in
carpeting, park benches, and pedestrian bridges asa as ‘plastofuel’.

Construction/demolition wastes are also recyclesiémufacture bricks. E-waste
recycling is a huge business today due to the t@obital boom in the IT

sector. Collecting recyclable materials is just fing&t step in a series of actions
that generate a host of financial, environmentad, societal returns.

156
Eco Friend and Co.



/I $

The biodegradable fraction of waste can be usezttljr as feed stock for the
production of biological and chemical conversiomducts, such as, for the
production of manure and energy. Bio-methanatiora iprocess of energy
recovery from waste in which microorganisms breakwil biodegradable
material in absence of oxygen. The process producethane and carbon
dioxide rich biogas for energy production, the mutt rich solids left after
digestion can be used as fertilizer. There arergelaariety of methods and
technologies available varying in complexity frormple home compost heaps,
to industrial-scale enclosed-vessel digestion ofeaidomestic waste.

The energy content of biodegradable waste can beésed directly by using
them as a direct combustion fuel, or indirectlygypcessing them into another
type of fuel. Recovery of energy through thermahtment ranges from using
waste as a fuel source for cooking or heating,ut for boilers to generate
steam and electricity in a turbine.

Pyrolysis and gasification are two related formstlgrmal treatment where
waste materials are heated to high temperaturésliwitted oxygen availability.
The process typically occurs in a sealed vessetuhnigh pressure. Pyrolysis of
solid waste converts the material into solid, lsjand gas products. The liquid
and gas can be burnt to produce energy or refimedother products. The solid
residue (char) can be further refined into prodsatsh as activated carbon.

Gasification and advanced Plasma arc gasificatienuaed to convert organic
materials directly into elements.

"@ %6 %6 (6 %// 0;

The Indian scenario is totally different in ternfg@ducing waste at source. Due
to diverse culture and tradition, source reductibrwaste lies far apart as the
last option in the waste hierarchy. Besides, tlieneo segregation of waste in
India, since there is no efficient collection systenon enforcement of law and
huge cluster of population with paucity of livingaxe particularly in the urban
areas. This is a major issue in slums and low-irc@ommunities. Ultimately
the waste goes to the open dumping yards. Howesesable materials such as
plastic and glass bottles, toys, electronic iteats, are reused in the form of
refilling and reselling the item. The recycling mess in India has a huge
network but is highly informal and performed in @an-organized manner such
as the e-waste recycling process which are extsefmmimful to workers and
environment.

16 5(%/6

Waste Management system discussed indicates théitshcomponent of waste
hierarchy plays a vital role for Sustainable In&#gd Solid Waste Management.
The 4R’s are interrelated and depend on componethiei direction towards the
upstream of waste hierarchy. Considering the pteseenario of Indian
Municipal Solid Waste Management, the first compured waste

Secondly the reuse, recycling and recovery is aptished in a haphazard way
which needs to be organized in a practicable aofigient manner.

However, there are some successful case studi¢satbabeing initiated at
community andMunicipal level in our country which are based onR%
principle and aim towards achievin§ustainable Integrated Solid Waste
Management.
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Practically Feasible and Economically Viable Mthod of Disposal of Plastic Waste
Generated in Greater Munatoal major cities of Maharashtra

R Control Board
ﬁmw P sem
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