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FOREWARD

Solid Waste Management (SWM) is an essential and obligatory
function of Urban l.ocal Bodies (ULB). Lack of proper planning and
inefficient management of solid waste leads to. environmental
degradation, ecological imbalance adversely affecting the health of
mainly the urban poor. Management of solid waste in a scientific and
hygienic manner is, therefore, a major challenge facing urban areas
of the country. To manage this service efficiently, ULBs need
adeguate technical, managerial, administrative, financial and
institutional arrangements.

A Technology Advisory Group set up by the Ministry of Urban
Development has compiled a report on Solid Waste Management,
It is based on information received on various proven technologies for
processing and disposal of waste and inputs given by experts and
managers working in the field.  This report contains information
relating to waste processing / treatment technology, waste handling
vehicles and equipment, financial resources, sectoral lending by
financial institutions and potential for private sector participation in
this activity. The report also highlights support that the Central and
State Governments could render to ULBs in capacity building,
research and development and the role that non-governmental and
community based organizations and public as a whole could
meaningfully play in the management of urban solid waste.

| am pleased to acknowledge the contribution made by the
Technology Advisory Group in preparing this report. ! am confident
that this report wouid provide necessary guidance to ULBs in
managing solid waste in an effective manner in the urban areas of the
country. :

Secretary to Government
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PREFACE

Solid Waste Management is one of the essential obligatory functions of
Urban Local Bodies in India. This service is falling too short of the desired level
of efficiency and satisfaction, resulting in the problems of health, sanitation and
environmental degradation. Most of the urban areas of the country are placated
by acute problems of solid waste. Due to lack of serious efforts by the towns /
city authorities, garbage and its management has become a tenacious problem
and this notwithstanding the fact that the largest part of the municipal expenditure
I allotted to the solid waste management. Barring a few progressive municipal
corporations in the country, most local bodies suffer due to non-availability of
adequate expertise and experience, resulting in improper handling of municipal
solid waste, leading to environmental pollution and health hazards.

Locking at the pathetic situafion of solid waste management practices
being adopted by Urban Local Bodies in the country due to various reasons and
having no action plan to solve the problem in future in spite of outbreak of
epidemics in some parts of the country, the Hon'ble Supreme Court of India had
been seized with the problem and directed the Ministry of Urban Development &
Foverty Alleviation to constitute a National Technology Mission in the Ministry of
Urban Development & Poverty Alleviation for improving the solid waste
management practices in the country within a peried of 5 yaars,

Pursuant to the recommendation of the Committee on Solid Waste
Management for Class-| Cities by the Hon'ble Supreme Court of India regarding
constitution of a National Technology Mission in the Ministry of Urban
Development & Poverty Alleviation for improving sclid waste management
practices in the country within a period 5 years and the decisions taken in the
Inter-Ministerial Meeting held under the chairmanship of the then Secretary{UD)
on 26.6.1989, the Techrology Advisary Group (TAG) on Solid Yaste
Management has been constituted in August 1899 with the objectives of
collection information on various proven technologies for processing & disposal
of wastes, identifying appropriate and cost effective technologies suitahle to
Indian conditions, to pilot projects where necessary and provide technical
guidance to the State Governments and Urban Local Bodies for adopting and
suggesting technologies where feasible, Developing the [EC material for creating
dwareness amoeng the masses through print media with the cooperation of State
Governments and Urban Local Bodies, Promation of capacity building and
human resource development in Urban Local Bodies, Identifying training needs,
develop mechanism to meet the training needs and designate institutions in
States / Regions as resource center's for providing such training, Channeling and
making optimum use of funds earmarked for soilid waste management in various
Ministries, financial institutions and international donors are also some of the
objectives of TAG.



The composition of the present TAG is as under.-

1.

Shri V.B. Ramaprasad, Chairman
Adviser(PHEE), CPHEEQ

Ministry of Urban Development & Paverty Alleviation,

Nirman Bhawan, New Delhi.

Shri Joseph Mathew Official Member
Director{Finance),

Ministry of Urban Development & Poverty Alleviation,

Nirman Bhawan, New Delhi.

Additional Director{Municipal Solid Waste Management}Official Member
Ministry of Environment & Forests,

Paryavaran Bhawan, CGO Complex,

Ladhi Road, New Deihi-110003.

Dr. M.R. Motsara Official Member
Additional Commissioner,

Depariment of Fertilizers,

Ministry of Agriculture,

Krishi Bhawan, New Delhi.

Shri K.P. Katailiha Official Member
Deputy Adviser(WS),

Yojana Bhawan, Parliament Street,

New Delhi-110001.

Mr. G. Patwardhan, Official Member
Additional Secretary(P)

Department of Heaith,

Nirman Bhawan, New Delhi.

Shri N.P. Singh Official Member
Adviser{U&l),

Ministry of Non-Conventional Energy Saurces.

Block No.14, C.G.C. Complex,

Ladhi Road, New Delhi.

Dr. A.B. Akolkar Official Member
Senior Scientist,

Central Pollution Control Board,

Parivesh Bhawan, East Afjun Nagar,

Delhi.



10.

11.

12.

13.

14.

15.

Shri A.D. Bhide Non-Official Member
Deputy Director & Head,

Planning & Information Division,

NEERI, Nehru Marg,

Nagpur-440020.

Shri A K. Jain ' Official Member
Additional Municipal Commissioner,

Mumbai Municipal Corporation,

Mahapalika Marg, Mumbai.

Shri P.U. Asnani Non-Official Member
Urban Environment Infrastructure Representative india,

United States Asta Env. Partnership,

Centre for Environment Planning & Technology,

Kasturbhai Lalbhai Campus,

University Road, Navrangpura,

Ahmedabad-380000.

Shri Ravi Das Official Member
Director{CSE), '
Municipal Corporation of Delhi,

Town Hall, Chandni Chowk,

Delhi.

Shri Dharmendra Pratap Yadav Official Member
Dy. Muricipal Commissioner{(solid YWaste)}

Corporation of Chennai,

Ripon Buildings, Park Town,

Chennai-600003.

Shri Anjan Das, Official Member
Director,

Andhra Pradesh Technology Development & Pramotion Centre,

544, Arcra Colony,

Reoad No.3, Banjara Hills,

Hyderabad-500034.

Shri O.P. Dixit, Official Member
General Manager,

M.P. Agro State Irdustries Corporation,

Bhopal.



16.

17.

18.

18.

20.

21.

22.

Mr. Basaviah,

Managing Director,

Karnataka Compost Corporation,
Haralakunte, Singasandra Post,
Bangalore-560068.

Shri V. Satyanarayana,

Senior Infraztructure Finance Adviser,

INDO-US AID,

FIRE Project,

E-3/4, Vasant Vihar,

New Delhi-110057 { Fax:6141420)

or. 5 K. Ghehal,

Chairman,

QOrissa Pollution Contrel Board,
A-118, Nilkanta Nagar,
Unit-\1ll, Bhabaneswar-751012
Tel No.560973

Fax Nos.560955 f 562822

Shri Srinivasa Setty,
Officer on Special Duty,

QOfficial Member

Official Member

Official Member

Official Member

Technology Information Forecasting and Control (TIFAC),

Technology Bhawan, New Mehrauli Road,

New Delhi.

Dr. N.B. Mazumdar,

Chief (Waste Management),
HUDCO,

India Habitat Centre,

Lodhi Road, New Delhi.

shri H.S. Bains,

Chaimrman,

Haryana FPollution Control Board,
Government of Haryana,

5C0 No.11A-12, Sector 7-C,
Madya Marg, Chandigarh.

Dr. Mang) Dutta,

Professor,

Civil Engineering Department,
IIT, Hauz Khas,

New Delhi.

Official Member

Official Member

Non-Official Member
{Local)



23, Prof. H.S. Mukunda, Non-Official Member
Indian Institute of Science,
Denartment of Aerospace Engineering,
Bangalore-560012.

24. Dr. §. 8. Khanna, Non-Official Member
Former Adviser (Agriculture) {Local)
Planning Commission,
323, Krishi Apartments,
Wikas Puri,
MNew Delhi-1100158

25, Shri B.B. Uppal, Member Secretary
Deputy Adviser{PHE),
Ministry of Urban Development & Poverty Alleviation,
Nirman Bhawarn, New Delhi.

The notification for the aforesaid reconstituted TAG is also appended as
per Annexure-l.

The Technology Advisory Group was first constituted in August. 1999
under the chairmanship of Dr. S.R. Shukla, the then Adviser{PHEE} with Mr. V.B.
Ramaprasad as Member Secretary and 20 other members from wvarious
Ministries and concerned organizations. Notification appended at Annexure-ll.

The Technology Advisory Group thanks the Ministry of Urban
Development & Poverty Alieviation, Government of India for providing all the
facilities for holding the TAG meetings in the Conference Hall of the Ministry at
Nirman Bhawan, New Delhi. The initiative taken by Dr. 5.R. Shukla, the then
Adviser(PHEE) in getting the original Technology Advisory Group constituted is
gratefully acknowledged.

The Group expresses its appreciation to Shr P.U. Asnani, Chairman of
the Core Group on Technology for his untiring efforts in drafting report of the cora
group on technalogy and drafting the first Draft Report of TAG. Special mention
is made of the services rendered by Shri A D. Bhide, Chairman of Core Group on
IEC, for his contribution in the preparation of IEC material for the Report.

The valuable contribution by Shri Satyanarayana & Ms. Kirti Devi from
FIRE Project of U3AID in drafting / framing the chapter on 'Financial
Management & Private Sector Participation' is gratefully acknowledged.

The TAG expresses iis appreciation to Shri B.B. Uppal, Deputy
Adviser{PHE) & Member Secretary for his untiring efforts in finalising the First
Report of the TAG.



The TAG is also thankful to Shri R. Sethuraman, Dy. Adviser (PHE}, Shri
M. Sankaranarayanan, Shri M. Dhinadhayalan, Shri N.N. Hotchandani, Shri V.K,
Chaurasia, and Shri KA. Roy, Assistant Adviser {PHE} for their keen interest and
cooperation during the TAG meetings and coordinating the core group meetings
from time to time.

The Group would like to express its gratitude to Shri S.K. Gulati, Private
Secretary, Smt. Shobha Ventakaraman, Shri Rajagopalan, Smt. Padmavathi
avi, Personal Assistant, Shn B.P. Ganguly, Statistical Assistant, Shri Chandra
Singh, Ferro Printer and other siaff members of CPHEEOQ for their untiring efforts
in preparing background material for TAG meetings and facilitating presentations
by technology providers during the meetings.

Last but not the least, the Group desires to record its appreciation of the
services rendered and cooperation extended by different officers and staff
members of PHE Division, Accounts and the Store Division of the Ministry.

V.B. RAMAPRASAD
ADVISER {PHEE) &
CHAIRMAN TAG



CHAPTER—I1
INTRODUCTION

Pursuant to the recommendations of the Committee on Solid Waste Management for Class-1 citics
constituted by the Hon'ble Supreme Court of India, The Government of India, Ministry of Urban Affairs and
Employment, Depariment of Urban Development constituted a Technology Advizsory Group an SWM vide
Government of India order No, Q-11021/21/99/- PHE dated | &th August, 1999 for a period of five years and
later reconstituted the technology advisory group on 16-01-2002. The copy of the aforesaid orders are anmexed
as Annoxure-],

The roles and objectives of the Technology Advisory Group have been determined as under:

{2} To collect information on various proven technologics for processing and disposal of wastes,
identify appropriate and cost effective technologies suitable under Indian {local) conditions through
pilot projects where nucessary and advise State Governments and wrban local bodics to adopt
such technologics,

{b) To provide technical assistance to urban local hodies for adopting the suggested technﬁ]ugies
where fegsible. '

{c) To channelise and make optimum use of funds carmarked for SWM projects in the varous
Ministries, such as Ministries of Environment & Forest, Non-conventional Energy Sources,
Agticulture, Urban Development, Planning Commission, financial institutions and international
donor agencies.

{d) Todevelop IEC {Information, Education & Communication) material for awareness programmes

and disseminate the same through mass and print media with the coopetation of State Govemments
and urban local bodies. :

(e} To promote capacity building & HRIY in urban local bodics identify their training needs, develop
mechanism to meet the training needs and designate fustitutions in cach State/region as resource
centre for providing zuch training to varions categories of personnel involved in SWM.

{f) To establish a bench mark on the performance of various niban local badies in SWM and circulate
the same to nrban local bodies and State Governments, for information and improvement where
necessary. '

(g} To arrange/promote and coordinate mter-city, inter-state meets for SWM personnel to exchange
Information on various aspects of SWM.

(b} To providc a forum of ]ﬁuhlic interaction and intervention fn the field of SWM and strengtheny
support participation by WGOs and citizens,

(1} To take suitable and ARPrOpriate measures as may be necessary from time to time to improve the
SWM systems.

(i} To keep the nodal Ministey, viz. Ministry of Urban Dévelopment informead about the various

action points required to be wndertaken by the Technology Advisory Group, Ministry of Urban
Development, other Ministeics and Institutions,

3221 UDEPAJOI—3A



Constitution of Core Groups

Wim a vicw to give focused attention to various objectives laid down, three Core Groups were constituted
by the Ministry of Urban Development, Government of Iadia as under.

1. Apprapriate Technologies, Research & Development
2. Financial Resources and Private Sector Participation
3. Capacity Building, Human Resource Development, Information, Education and Commuaication,

The composition of the Core Groups and their terms of reference have been shown in the Government
~ order dated 18th Angust 1999 annexed as Annexure 2,

The Core (iroups have deliberated on the tcrms of referenee given to them by having serics of megtings
from time to time and have submitted their reports to the Technology Advisory Group, which has deliberated on
the recommendations of the Core Group and have agreed to release the first set of recommendations on some
of the items to mprove the solid waste manapement practices in the urban areas in the couniry and has further
decided to release more and more recommendations and information for the benefits of the vrban local bodies
from titme 1o time in fiture.

This report principally covers the details of various technologies available within and cutside the country
for the treatment of municipal solid waste and deriving cornpost, RDF, power, cte. from the waste, their merits,
demerits, their limitations, cte. It also narcates the extent of apphication of these technologies in India so far. The
report alsa refers to some of the nattonal and international technologies presented before the Technology Advisory
Group/Core Group by various technology providers and gives the views of the TAG about the suitability of those
technologics under Indian conditions. The report also deals with Government of Indta’s initiatives and schemes
supporting the solid waste management services, tinancial aspects giving detals of scetoral lending by financial
institations, the exterst of poivate sector participation atteropted, the legal 1ssucs related to povate sector participation
in India and makes recommendations of fiscal meentives for SWM mfrastructure financmg by the state and
cemtral povernments as well as makes recommendations for central and state governments a3 well as urban
local bodies. It aiso gives ostimates of the capatal myvestments requited @ modernize the SWM scrvices in the
couittry between 2000 and 2007, The report alse spells out the strategics proposed to be adopied for bailding
community awarcness through information, education and comemmnication techniques for ensoring public
participation and for human resources development through internal capacity building of the officers and
superyvisary staff dealing with solid waste management at various levels through training at various levels. The
report pives the estimated cost involved in thess activities.

The information given in this report would help the urban local bodies in selecting appropriate technologics
for processing of municipal solid waste in terms of the Supreme Court Committce recommendations as well as
the Municipal Sohd Waste (Management & Handling) Bules, 2000, mive an msight in finding financial tesources
and the manner in which they could involve private sector to take over part of their burden of improving SWM

_services. It will alsg help them in designing public awareness campaign and intemal capacity building programs.

3281 UDEPA/DE—3E



CHAPTER—2
INITIATIVES BY THE GOVERNMENT OF INDIA

Inltiatives by GOI

1%60s

196574

1974

1975

1994
1593

1926

199%

1959

2004

2002

Mimistry of Food and Agricultere-oifered sofl loans ta
whom loce] bodies for promeding composting of arban
solid wwasta,

Fourth five-yasr plan provided block grants and loaps 1a
glate govarhinentys for setting op MEW composting
facilities.

GOI inttodhiced a modified schams to revive urban waste
compoAting m cities with a population over 0.3 million.
GOl conetituted the Grel high powersd commiiteo far
helistic peview of urban waste problama. This comimittee
in its report covered cight areas of WSl management

"and made 76 recommendations.

Ihbonic Plagus in Surat {Gujarat)

High powerad commmitice under the chaittanship of Prof,
I. 8. Bajaj (Member, Planning Coturnission), was
vonelituted.

Ministry of Health and Family Walfare undedock &
national misgion on  environmestal health  &pd
fanilation.

Ceniral Public Health and Environmentul Engincering
Otpaniszation {CPHEED), under the Ministry of Urban
Development, drafled & policy papar.

More than 35 comupoating facilities emerged with PSE
MNEZ inilisted pilet programme 40 promoic wasto-lo-
BRBPTY projects.

Mumber of PILz filed, greater acceptability and
participation of NGO=/CBOs,

Expart Commities formed by the Supreme Coutt of India
under  the chairmenship of Mr.  Asitn  Burman
(Commissioner, Calewtts Municipal Corporation), to
review SWM practices in Closs-1 cities, and make
rocomtnetidations to improve SWH systems,

barch 1999, cxpert commities submittad its report to
Superne Court and copy of the report sivvulated 10 2l
class-l ciliea in india,

Aupusl 1339 — Under the Suprama Court directions, the
Minisiry of Lirban Development st vp » Technological
Advisary Group {TAG), under which the [ollowing thres
core groups have hes constitoed.

L. Appropriate technologiss, rescarch and developmenl.
1. Financial resources and privale sector pantivpation
3. Capacity building human resourcen davelopment,
information vollection and communication.

Scptember 1999, the MOEF issued draft rulos for
Municipal Waste (Managomen & Lfsndling)

May 2000 — MOUTY brought out Manual on Snlid
Waste Managemont prepared by experl commitize,
Seprember 2000 — The MOE & T notitied hunivipsl
Zolid Waste (Managemeni & Handlingd Rules 20:00
making it mandatery for urban lacal bodics 1o impkerert
the improved aystema of wasle magagement in 2 given
time frame ¢nding 3 |5t December 2003,

Tanwary 2002 —MOUA & E reconslitiied the Technology
Advisory Oroup on WM,

The early initiatives of the Government of India
regardmg urban waste management focused primarily
upon promoting compesting of urban Municipal Solid
Waste (MSW). In 1960s the Ministry of Food and
Agriculture offered soft loans to urban local bodies
for the purpose. The fourth five-vear plan {1969-74)
provided block grants and loans to S$tate government
for setting up MSW composting plants. Finally in 1974,
GOI introduced a modified scheme to revive urban
waslc composting particularly in cities with a
population over 0.3 million. The above efforts,
however, did not meet the envisaged level of success.

In 1975, the GOl for the first time constituted a
high-powered committee for a holistic review of
problem:s regarding urban waste, This committee, in
its report covered eight areas of waste management
and made 76 recommcndations. ’

However 1t took the outbreak of an epideinic in
the city of Surat {Gujarat} in 1994, to throw light on
the appalling conditions and realities regarding SWM
services. This provided a rencwed impetus to the
efforts of the government. A high-powered
committes, {Bajaj' Cammittec) was consiituted in
1995, which made a number of wide ranging
recommendations. These included waste segregation
at source; primary collection, installation of user
charges; wse of appropriatc equipment and vehicles:
focus upan sanitary land fiflirig and composting; and
cncouraging Private Sector Participation (PSP) on a
pilot basis,

In the same year (1995) the Ministry of Health
and Family Welfare, GOI, Undertook a national
mission on environmental health and sanitation.
Further, the Central Public Méalth and Environmental
Engineering Organization (CPHEEQ), under the
Ministry of Urban Development and Poverty
Alleviation (MOTUTY) prepared a draft policy paper
that detailed issues and funding requirements of SWM
in India.-

Past Surat the country saw the emoergence of
more than 35 waste treatment projects {during the
period 1995-2000}) with Private Sector Participation.
Most of these projcets are for composting facilities



and are- concentrated in the states of Tamil nadn, Maharashtra, Andhra Pradesh, West Bengal and Kerala, This
period also saw increased awareness and peoples participation in SWM, manifested m the form of PILs. This
period also saw an increasing acceptability of the role of NGOs and CBOs in the sector.

In July 1998 a committee was formed by the Supreme Court of India to review the Solid Wastc
Management condition in Class [ cities in India. Constituted under the Chairmanship of Mr. Asim Burman
{Commissioner, Calcutta Municipal Corporation} this commitiee was constituted by members from mumicipal
corporations, CPWD, MOEF, MOUD, and a public representative. This commitice tabled its report in March
1999 giving wide-ranging recommendatizns to improve the system of waste management from storage of waste
at source to its final disposal. It also covered institutional, financial, legal and health aspects. One of the key
recommendations of the committee was to enable Private Sector Participation. In addition to boing a potential
source of project funding, the rational for PSP included benefits such as cost savings and mmprovement in
efficiency and effectiveness in service delivery. PSP was also scen a8 a means to accessing new technologies.

Tn Angust 1999—Under the Supreme Court directions, the Mimstry of Urban Development set up a
Technological Advisory Group (TAG), under which the following three core groups have been constinred.

1. Appropriate technologies, rescarch and development
2. Finaneia! resources and private sector participation,
3. Capacity building, human resources development, information, collcetion and communicaticn.

In September 1599, the Ministry of Environment and Forest (MOEF), issued draft rlzs for Municipal
Wastes (Management and Handling) (Refer: The Gazetic of India, Ministry of Environment and Forcsts
Matification).

In May 2000, the Central Public Health & Environmental Engineering Organization under the MOUD
brought cut 3 manual on Municipal Solid Wastc Management to provide guidance to ULBs. This manual was
prepared by an expert group constituted by members from CPHEEOQ, CPCB, NEERI, MNES, Municipal
Corporations, WHO, Acadsmic Institutes, HUDCO and USAEP.

1. In September 2000 the MOEF notified Municipal Sclid Waste (Management & Handling) Rules
2000 making it mandatory for utban local bodies to improve the systems of waste management as
envisaged in the rules in a given time frame ending 3151 December 2003. These rules lay out procedures
for waste collection, segregation, storage, transportation, processing and disposal. Further these
mandate that all cities sct up suitable waste trcatment and disposal facilities by December 31, 2003
or earlicr, These rules also specify standards for compost quality, leachate control and management
and closure of landfill sites. This has precipitated a lot of interest and activity in the sector.

Tn January 2002, the Ministry of Urban Affairs & Employment reconstituted and Technology Advisory
Group on SWM and inducted some new members to make the commitiee broad based.

The MOUD is also in the process of preparing a policy for Urban Infrastrucmre.
Need For Coordinated Concerted Efforts By Various Ministres,

As can be seen from the shove, multiple ministries are respongible for different aspeets of Solid Waste
Management_ these are: Ministry of Health and Family Welfare, Ministry of Environment and Forest, Ministry
of Urban Development and Poverty Alleviation, Mimstry of Agriculture, and Ministry of Non Conventional
Energy Sources.  is critical that these ministrics make a coordinated concerted effort toward addressing SWM
probiems.

[n addition to assessing the problem at hand the various commitiees constituted by the government,
have served this critical role of coordinating and aligning efforts of the various ministries an tesearch institutes,
This linkage and coordination was migsing earlier and may be identified as one of the important factor for
infusing energy into the recent cfforts by the government.

1The Ministry of Urban Development and Poverty Alleviation wax earficr called lhe Ministry of Uthan Altuirs uod Employment.
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CHAPTER—3
MAGNITUDE OF THE PROBLEM

MAGNITUDE OF THE PROBLEM

The studies conducted by National Environmental Enginecring Research Institute (NEERI) have revealed
that India produces about 38 million metric tonnes of urban solid waste armually, The per capita waste genetation
varies between 0.2 kilograms and 0.6 kilograms per day depending on the size and population of the city as
shown in the table below. This is estimated to be two to three times more than the waste generated by rural
residents,

Quantity of municipal salid waste generated in Fndian Urban Centers,

Population range No. of urban Total poprlation Avcrage per capita
{in millions) centers sampled in millions waste generation
{Kg/capita/day}
<{. 328 63.300 021
0L —05 | 255 56914 021
05— 1.0 3l 21.728 n.25
F0—20 14 17.184 027
20—350 6 25.597 035
=540 3 25306 0.50%

*0.6 kg /capita/day generation of MSW observed in metro citics. Source background material for manual on
SWM NEERI 1994,

The per capita waste generated in a typical Indian metropolitan city increases by 1.3 percent per year
{TERI, 1998), Cn the other hand, whilg the country’s overall population growth rate is abowt 2 precent, the
estimated urban population peowth rase is much higher, around 3.5 per cent per anoum {(World Bank, 1998).
These two factors have led to a yearly increase of the overall burden on solid waste in Indian cities of alnost 5
per cent (CREED, |999),

The following table iNMustrates the cstimated urban municipal selid waste gencration {Kgfcapita’day} for
the year 2023, When viewed together with the fact that the urban popuiation would be in the range of 45 percent
of the total population, this increase becomos extremely sigmficant. Such a dramatic increase will placc enormous
stress on lirmted financial resources and inadeguate waste management systems'

' “Indungaia, Philippincs and purta of China and Inids, are the Asian countrics facing tha preatest waste mianagement chillenge, lised on
Projouted wasle gencration rales and relutive afiluense Lo deal with the prablem 'Source ; (May 199%) What » Weste' : Sobid Waste
Management in Asia May, Utban Development Sector Unit, Exsl Azia wnd Pacific Region, IBRD. World Bank.



Table—Estimated Urban Municipal SW Generation in India

Year GNP Per Capita Current Urban Papulation Current Urban MEW
1995 USD Parcemtage of total genetation in 5 millin plus
cities
(kg/capita/day}
2025 620 452 070

Source : {(May 1999 } What a Waste; Solid Waste Management in Asia May. Urban Development Sector Unit,
East Asia and Pacific Region, IBRD. World Bank.

As reperted in manual on MSW managemeni, CPHEEQ, MOUD, GOJ

In addition to addressing demands of rapid urbanization, another critical issue that India would face over
the next twenty-five years is the shift in compasition of urban solid waste, especially in metropolitan citics, India
is one of the most populous countries in the world and among one of the lowest consumers of paper per capita_
As the GNP and urban population grow the paper consemption and retated packaging wastes wil also increase™
India must, therefore, cnsure that development of waste management systems does not lag behind the realities
of a changing waste stream.

Summary

= Per capilta waste generation rates would go up from year to year. This will increase the liability of
the urban lacal bodies to handle the waste scicntifically.

=  The growing consumption of paper, plastic and packaging material would pose serious problems
unless RER {Reduce, Reuse & Recyele) policies are adopted.

= Availabibty of land for the waste disposal would be scare in urban areas. The cities would, therefore,
face a scrious problem of waste disposal unless they process the waste and reduce the quantities
of waste poing to landfills,

= Adjoiming rutal arcas would not permii urban waste coming in their area for disposal on account of
NIMBY (Mot In My Back Yard) syndrome. PILs would be on a nise.

=  lmplementation of environmental laws would be stricter and local bodies will have to find funds
for trcatment and disposal of waste in an envirommoentally acceptable manner by goving high
prionty to sohd wastc management.

In this conteat it ig important that the Government play a more proactive role. A comprchensive policy
framework is also negeded at the national and state levels, This should link public health, environmental and
decentralization policies more closely together so that these are mutually supportive. Focus nust be upon providing
meentives (@ ULBs to deliver botter services, rocover costs from users, and cooperate with neighbouring
municipalities,

EXISTING SERVICE LEVELS IN S0LID WASTE MANAGEMENT IN ULBs

The urban local body is the main body responsible for urban SWM systems in India. Although other
sub-systerng such as private organzations cngaged in waste processing and informal recycling system, are
actively invalved in the waste manmagement process, thar activitics are dependent on the operation of the
munigipal body (Sudhir, et.al., 1996). '

T Wasle pollerted s s pencentage of 1olal wastes gencrated.



In most local bodies, staff engaged in SWM constitute as much as 30 to 50 percent of total numicipal
staff. It iz estimated that ULBs spend abont Rs. 500 ta Rs, ljﬂﬂpertmmmlidwasteihrmllecﬁm,'tmnspoﬂaﬁm,

A large number of ULBs, despite spending 20-50 percent of their miunicipal services budget an SWM
are unable to provide satisfactory and reliable services (NILIA, 2060). The quantum of funds remains inadequate
given the poor fiscal condition of our ULBs vis-a-vis demands Placed by rapid urbanization, Further, service
levels arc especially pootr in slym communities,

Collection

Du¢ to budgetary constraints, inadequate equipment and poor planning, house-to-house collection is
very rare in India, particularly in certain low-income areas where waste in not collected at al? {Baud and Schenk,
1994). On an averape, the collection efficiencics range from 50 to 90 percent of the solid waste Ecnerated,
leaving the balance unattended. (CPHEEQ Manual 2000). Findings of a recently concluded study by CPCB
indicate waste collection efficiency? in some Indian cities is as low as 25 percent.

Table.— Current Status af Management (1997)

Cities Class 1 Class 11

Cities ' ' 300% - 345
Maode of collection
- Manually 50% 8%
- Trucks 49% 21%
- Others | 1% 1%
Digposal
- Dumping 24% 93%
- Composting . 3% 6%
- Other 1% 1%
Average per capita expenditure on tie service per ammim Rs. 114 . Rs a2

Note : * CPCB data reported 299 cities, hawever the Cengus of ladia reports 300 Class I cities and the above
tabie has been correctod aceordingly,

Source : (2000), Mgmt of Municipal Solid Wastc, Central Pollytion Control Board, Delhi, pg. 5, 48. Average per
capita expenditure on the serviec (97-9%), based lpon a recent survey by NIUA. Further theteis a
great reliance on manual collection and loading of waste. During manual loading, 6-8 workers are
deployed on each truck. Most cities face labour Kaked 1ssues, such as : health impact on the MSW
staff | recurring labour agitations, uspecially in cities where labour unions active ; and implicationg on
prividte sector participation, A recently concluded survey by NIUA idemtifies that a3 por 1997-9%
figures, in most Class 1 citics average expenditure on Staff salarics constitutes about 75 per cent of
total expenditure on the service. This percentage expenditure rises to 85 per cent for Class 1T cities.
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Meanwhile collection from slums, natrow Tanes and high traffic areas continucs to remain difficult. In
the absence of adequate secondary collection, waste storage depots remain unhygienic with waste often seen
Iying outside the depots.

Transpertation

Transportation of waste from collcetion centérs to final disposal site is another important siep in the
management of garbage. According to estimates only about 50-30 per cent of generated waste is collected For
transportation to the disposal sites. Transportation of garbage is carried out using old outdated trucks, tippers and
refuse collectors. Inadequancy of transpertation fleet and frequent breakdown of vehicles are the major hardship
in proper collection of garbage. In smaller cities waste transportation modes include bullack carts, thres wheelers
and tractors trucks. 1n efficiont workshop facilitics and poor fleet management and maintenance frther serve
to reduce the life of vehicles, The entire management system is not always synchronized with primary and
secondary collection and bulk storage facility. In some cases, front-end loaders arc also used, though: the
receptacles are not well designed to snit such system, Maintenance of all equipment remains poor.

Disposal

‘The curtcnit level of SWM cexpenditure on waste treatment and disposal is abysmally low, and is less
. than 5 per cent. The CPCB study indicates that about 94 per cent of cities resort to indiscriminate dumping of
domestic, commercial, industeial and medical wastes in low-lying areas. This leads to contamination of ground
and surface water by leachate. Government of India, Ministry of Environments has notitied Bio-Medical Waste
{Management & Handling) Rules 1998 for the management of bio-medical waste. However, its enforcement is
highly inadequate resulting in disposal of bio-medical waste along with the municipal solid waste. The
implementation of bio-medical wastc (Management & Handling) Rules need to be tightened m all the states,
Further, air polhtion due to buring of open durmps, and flooding due to clogged drains are some of the other
commeon environmental problems. Sanitary disposal of waste remains the most critical aspect of SWM in the
country.

Various forms of resource recovery aclivitics, such as composting waste-to-energy and recychng ate
beginning Lo be initiated in India. This is a good trend and must continuc to be sapported by the government.

Even when waste reduction technologies such as; composting, tapping bio-methane for energy production
(waste to energy plants) are practiced, a sanitary landfill is still required. Development and operations of a
landfi}l site necessities the identification of resources. Further as 1and for treatment facilitics and landfills becomes
gearce, ULBs will have to purchassfacquire additional land. This will add to the cost burden of the ULBS.

Existing Waste Dumpsites
According to CPCB, studics on landfills have revealed high SPM values at landfill sites. Acrobiological
studics demonstrate the presence of actinomycetes/fungi and other niicrobes in air samples from the vicinity of

landfill sites. Further, exanmination of water gnvirpnment indicates high TDS in contiguous groundwater sources.

Table,— Characteristics of Land Fill Leachate at Existing Dumpsites

Parameter Concentration {mg/l) Standard for disposal of treated lcachate
{land disposal) MSW Rules 2000 (mp/)

PH _ 37-8.3 55-%0

Total dissolved solids 25 - 55000 2100




Table.— Characteristics of Land Fill Leachate at Existing Dumpsites—Contd.

Parameter : Concentration (mgfl) Standard for disposal of treated leachate
(land disposal) MSW Rules 2000 {m_g.l"l}

Chlorides 2-11373 600

Total Kj. Nitmga; 2-3340 -

Lead 0-14.2 ' -

COD 50 - 99000 -

BOD 5 0 - 19500 _ 100

Source ; (2000), Management of Municipal Sohd Waste, Central Pollution Conteol Board, Pg. 6, 42

The closurs of existing opsn dumpsites and the introduction of sanitary landfill is an urgent prionty in
India as everywhere in the developing world. Closure of existing dumpsites should be carried out in a phased
manner, wherein as a first step the critical sttes are identified and cleaned. The CPCB is conducting a study on
asscssment of impact of completed and existing landfill sites in. 14 towns, namely, Hvderabad, Ahmedabad, .
Surat, Bangalore, Mumbai, Pune, Bhopal, faipur, Chennai, Kanpur, Lucknow, Agra, Caleutia and Delhi. Under
the study, it is proposed to assess the degree of poliution from the completed and existing landfill sites meluding
air and water poliution in detail. As soon as the results of these studics are available, they will be made known
to ULBs.

The: CPHEEQ, in the Ministry of Urban Development has compiled information about the existing level
of services in mary cities in different statcs of India which shows a wide variation in the level of serviges
prevalent and also indicates the gap in the level of services in various towns, The details compiled are annexed
as Annexyre — 111, '
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CHAPTER—4
WASTE PROCESSING/TREATMENT TECHNOLOGIES

1. INDENTIFICATION OF APPROFPRIATE TECHNOLOGIES :

The urban local bodies in the country are today exploring various methods for processing, treatment and
disposal of municipal solid waste to salve their ever-increasing problem of waste managcmmm__.__jn this regard,
they are cxpected to adopt any approptiate technology or combination of technologics to best suit their focal
situation. However, the waste processing/treatment facilities based on any chosen technology, or cambination of
technologies, have to mect the criteriaf statutory standards for different end produgts, emissions and discharges,
etc., laid down in the Municipal Sclid waste (management & Handling) Rules 20030,

While the aforesaid rules bave laid down the minimal requitements for waste processing/treatment
facilities, but in the abscnce of sufficient past cxperience and technical expertise, several local bodies may end
wp with-facilities, which neither fully meet the statutory requirements nor fully address their local needs and
conditions.

The Technology Advisary Group has made & scricus attempt to cxamine the different technological
options available world-wide for processing, treatment and disposal of Municipal Solid Waste and to judge their
suitability for the Municipal Solid Wastc being generated in urban areas in India, which is presented i this
Chapter. In this regard the TAG has organized prescntations of different procusses by interested technology
providers to get an up-date and status of various technologies, besides taking into consideration other available
information.

I, TECHNOLOGIES FOR PROCESSING, TREATMENT OF MUNICIPAL SOLID WASTE:

The main technological options available for processing and trcamment of Muonicipal Solid Waste for
Resource/Energy Recovery/Disposal, are the foilowing:—

1. Composting

2. Vermi-composting

3. Anaerobic Digustion/Biomethanation

4. Incineration

3, Gasiﬁcaﬂqrﬂp}ml}'sis

6. Plasma Pyrolysis

7. Production of Refuse Derived Fuel (RDFYPelletisation
8. Sanitary Landfilling/Landfill Gas Recovery

The first three technologics {8 No.1-3 depend upon biological decompaosition of the biodegradable
arganic fraction of MSW to produce compost/biogas/landfill gas. The technologics listed at § No, 4- depend
upon thermal decomposition of the entire organic fraction of MSW (Biodegradable as well as oon-biodegrad-
able fraction) to produce heat cnergy/fuel pas/fiuel oil. The lechnology at §.No. 7 is only a waste Drocessing
method for preducing RDF Flulf Pellets, for subsequent cnergy recovery thraugh the t:chnologies listed at
S No. 4-6. The last echnology at 8 No. & is the ultimate means of disposal of residual wastes from all sources,
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including those from other waste processing/treatment plants. All these technologies are described in detail in
the manual on Solid Wasts Management published by the MOUD.

Bio-Medical Waste Management

The bio-medical waste which was uatil recently mixed with municipal solid waste is now required to be
handled separatcly as per the bio-medical Waste (management & handling) Rules 1998 notified by the Ministry
of Eavircnment and Forests, The bio-medical waste is now expected to be handled by the waste producers and
not allowed to be mixed with municipal solid waste. These rules are annexed as Annexure-9

3. ADVANTAGES/OPPORTUNITIES AND LIMITATIONS/BARRIERS OF DIFFERENT TECH-
NOLOGIES FOR THEIR APPLICABILITY IN INDIA :

COMPOSTING

Compaosting of MSW is currently the most important biological route for recycling matter and nutrients
from the organic fraction of MSW. Full scale composting technology for {i) source separated MSW and (ii)
mechanically scparated M&W ({1ii) mixed MSW iz already commercially available and in use, and its farther
application is himited only by process economics and the availability for markets for the composted MSW, which
include applications like ugc as manure, soil conditioner for parks, gardens, agricultural tands, landfill cover, etc.,
depending vpon its compositionfgualily,

Advantages/Opportunities:
«  Ape Old cstablished concept for recycling of matter/nutricnts to Soil.
* - Simple and straight forward for adoption, for source separated MSW,
« Does not require large capital investment, compared to other waste treatment options.

«  Suitable for arganic biodegradable fraction of MSW, vard (or garden)waste/waste containing high
proportion of lignocelluloses materials, which do not readily degmde under anaerobic conditions,
waste from slaughterhouse and diary waste.

Can be done from a small scale to a large scale.
Limitations/harriers;

+  Suitable for only arganic hiodegradable fraction of MSW, net very suitable for wastes which may be
too wet.

= FProblems relating to the complexity of the raw wastc, which need to be addressed.

+  Around 30-35 kwh cnergy is consumed per tonne of waste input in full-scale plants duning sicving
aned tumning of waste pile for supply of oxygen.

+  Emissions of environmental concemn from upen compost plants if not managed properly.
+  Operations get hampored dunng heavy rams for a fow days at the open compost plants.
*  Qpen compost plants it not managed well conld emit bad cdour and create flv menace.

+ Risk of production of contaminated compost from MSW if entry of biomedical waste, Hazardous
industrial waste and other toxic material is not restricled at the compast plant site. *

+  The requirement of land is relatively more for open compost plants.
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= In case of venmi composting source scgregation of organic biodegradable waste is essential. Worms
are likely to dic if anty taxic material enters the steam of compostable matter. This also requires more
tand than microbial composting. :

The quality of compost produced from source segregated organic waste is generally better than that of
compost produced from mechanically separated MSW, and of that produced from mixed MSW (without any
scparation). Grinding of MSW should b aveidid as 1 can mask the presence of hazardous material and make
it impossible for their removal after the composting is done. In the absence of waste segregation at source, there
ts possibility of the produced compost being contaminated by heavy metals and toxic/hazardous substances, etc.
[t is ¢ritical that compost so produced be environmentally safe and. if the compost is marketed for agniculture, it
is ensured through proper testing and certification that it is free fiom heavy metals, toxic materials, sharp
objects, glass, ete.

The M5W Management & Handling Rules 2000 have latd certain limits for heavy metals content in
compost produced from MSW that these standards are adequaic/address all parameters for safe agricultural
use. It is, therefore, necessary to ensure that the standards laid down arc nict and a mechamisin 15 put in place
t¢ ensure that the same are strictly implemented. Pending the same, agricultural use of compost derived from
MEW calls for caution,

APPLICATION IN INDIA

More than a dozen mechanized plants in Jarge cities such as Mumba, Delhi, Kolkata, Bangalore,
Ahmedabad, Bhopal, ele., and several small scale ngn-mechanized plants in small tewns are in op-
eration in India through public and private sector participation,

ADVICE TO URBAN LOCAL BODIES

The Urban local bodics are advised to refer to chapter 14 of the manual on municipal sohd waste
management prepared and published by the Ministry of Urban Development, Government of Indiz, New Delhi
in May 2000 for guidance in regard to the construction of compost plants in their citics if they decide wo go for
composting tor the treatment and disposal of municipal solid waste.

ANAEROBIC DIGESTION/BIOMETHANATION —

Biomecthanaton is an age old cstabhshed technology for disinfections, deodorization and stabilization of
sewage sludge, fanuyard manures/animal slurdes and also for industrial sladges. Its application for organic
fraction of MEW 15, however, more recent and less cxtensive, As it leads to bio-gasfpower generation in
addition to praduction of compost (residual sludge}, # provides a value addition to the Aerobic (Composting)
process and also offers cortain other elear advantages over composting i term of cnergy production/consurmp-
tion, compost quality and net ecnvironmental gans,

Advantapes/Opportunities :

» Suitable for kitchen wasics and other putrescible wastes, which may be too wet and lacking
structitre for aerobic composting,.

« A net energy-producing process (100-150 Kwh per tonne of waste input),

« Totally enclosed system cnables all the gas produced to be collected for use.
+ The nut cnvitonmental gains arc positive, .

= Modular construction of plant and clns;ed treatment needs less land arca,

« Can be done at small scale.
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+ Fres from bad odour, rodent and fly mengce, visible pollution and social resistance.

= Potential for improvement of economics with increase in energy price and/or buy-back-power tariff
in firture,

= Potential for co-disposal with other organic waste streams from industry/agriculiure.
l_..imitatinns!barriers :

= Suitable for only organic biodcgradable fraction of MSW, dous not degrade any complex organics or
oils, grease, or ligno-ceflulosic materials such as yard waste.

= Heat released is less. resulting in lower and less effective destruction of pathogenic organisms than
in aerobic composting. {If temperature is increased it will kill microorganism}.

* Problems relating to complexity of input waste nced to be addressed, as in case of aerobic composting
process. Requires waste segregation for improving digestion efficiency (biogas yield) and tmproving
quality of residual sludge.

* While the liquid sindge can be used as rich organic manure, either directly or after drying, its quality
needs o be ensured to meet statutory standards. No grinding of waste matetial should take place.

= Disposal of process waste-waler requites treatment to oot statutory standards.
» Biogas leakage, posing environmental and fire hazards.
+ Generally more capital intensive than acrobic composting.

APPLICATION IN INDIA

* Biomethanation projects for MSW are in initial stages of development and their commercialization is
betng demonstrated.

The construction work of 3 MW capacity MSW based power gencration project at Lucknow (based
BIMA Digester) is in progress and kkely to.be completed by March 2003 where 300 metric tommes of municipal
solid waste will be utilized for power generation, The result of this plant would be made kngwn ta the urban local
bodies as soon as the plant gets suceessfully commisgioned.

FRODUCTION OF RDF/PELLETS :

It is basically a processing method for mixed MSW, which can be very effective in preparing an
enriched fuel feed for thermal processes like Incineration—Or for use in industrial furnaces.

Advantages! Opportunities:
= The RDF pellets can be convenicntly stored and transported.
= Can effectively take care of imbalances in input waste feed to power plant.

* As it involves significant MSW sorting operations, it provides a greater opportunily to remove
entvironmentally harmful materials from the incoming waste prior to combustion,

Limitations/barriers:
= Energy imtensive,
+ Not suitable for too wet MSW during rainy season.

+ Distinct possibility of contaniination of RDF Fluff/Pellets, by toxicshazardous materials, which can
not be removed completely from mixed MSW by sorting; not safe for buming in the open for
domestic use. '

13



» Plant for production of RDF Fluff will be uscless until a dedicated power plant wath necessary
pollution control systems to meet statutory limits for air emissions/other discharges, already exists/is
planned to be set up simultansously, t¢ consume the pellets.

APPLICATION IN INDIA

The Department of Science And Technology of Technology Information, Forceasting and Assessment
Council (TIFAC) New Delhi had initially perfected the technology of processing municipal solid wasts to sepa-
rate combustible fraction and densification into fuel petlets to a scale of 2 tons pet hour in a demonstration plant
at Deonor Dump Yard of Miumbai Municipal Corporation fucl peltets produced in the dems plants were found to
have calorific value in excess of 3000 K. Cal. Kg,. comsistently and the fucl was test marketed around Rs. 1000
per tonae in and around Mumbai. Thereafter, DST transferred the Mumba;i Plant to Bombay Municipal Corpo-
ration for scale up and commercial operation th rough private participation. However, the same has not been
done sa far by the BMC. '

The DET technology of processing MSW into fuel pellets has been transferred ta M/s. Seleo Interna-
tional Limited for scale up and commercial operation. The Technology Development Board of DST and TIFAC
is now assisting Seico to set up a 6.6 MW power plant to incinerate MSW derived fiel and generate electriciny.
TIFAC has also transterred the technology recently to M/s. Sriram Enerpy Systems Ltd. to set up a similar plant
at New Vijayawada.

The results of both the plants would be observed and communicated to the cities for their information
once the plants are satisfactorily commissioned.

INCINERATION -This technology is used in developed countrics only where there is a shortage of
land for waste treatment and disposal and/or the waste has high calorific value on account of large compaonent
of paper, plastic, packaging material, ete., as an important method of waste disposal’~volume reduction and
conversion to innocuous material, with energy recovery. When the waste is dry, It may not need any auxiliary
fuel except for start-up but when and the input waste is nuxed MSW rich in inerts and moisturs content,
supplementary fuel may be needed to sustain combustion, adverscly affecting net energy rECovery.

APPLICATION IN INDIA

. An Incineration plant for 3.75 MW power gencration from 300 tpd MEW was instalted at Timarpur,
Delhi in the year 1987 could not operate suceessfully due to low Net Calorific Value MSW.

Advantages/ Opportunities:
= Most suitable for high Calorific Value waste, pathological wastes, ete.
* Can reduce waste volumes by over 90% and convert waste to inﬁocuous material.
¢ Units with continuous feed and high throughput can be set up.
* Thermal Energy recovery for direct heating or, power generation.

Relatively noiseless and odourless.
* Low land area requirement. _
+ Can be located within city limits, reducing the cost of waste transportation.
« Hygienic. |

Limitations/barriers ;

# Least suitablz for disposal of agueous/ high meisture content/ low Calonific Value and chlorinated
waste,
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= Excessive moisture and inert content affects net cnergy recovery,

= High Capital and O & M costs, _

» Skilled personnel required for plant operation and maintenance.

. Cnilcal'ﬂ for emission of particulates, SOx, NOx, chlorinated compounds, ranging frem HCI to Diox-
ing

. Cnncem for toxic metals in partlculatﬂs that may cunccntrate n ash mr:d for care in their removal
and disposal.

* This mainly depends on presence of chlorinated hydrocarbons hke PVC, m the waste. These can only
be achicved by having very high temperature combustion i secondary burning chambers and adequate reten-
tion time. By suitable furnace construction and control of the combustion process, to meet strictest statutory
standards. It 15 claimed that maintaining very high temperatures during the combustion orocess can climinate
virtually all dioxing produeed. Alse that fabric filtration systems can remove up 10 99 per cent-of other contami-
nants in the form of particulates and alkaline scrubbers can remove S50x. Activated carbon injection before the
flue gas treatment has also proved to-be cffcctive. Activated carbon reactor and catalytic rectors arc used for
advanced processing. However, Dhoxins arc most controversial issues, and the mechanism of their production |
arc nat yer completely elarified and their removal metheds arc not yet completely established.

PYROLYSIS/GASIFICATION/PLASMA PYROLYSIS VITRIFICATION (PPY) / PLASMA ARC
PROCESS ;

Pyrolysis/Gasification processes are already ustublished for homogenous organtc matter like wond,
pulp ete. while Plasma Pyrolysis is a relatively new technology for disposal of particularly hazardous wastes
radicactive wastes, cte. These are now being recognized as an attractive -::-ptim‘i for disposal of M5W also. In all
these processes, besides net enargy recovery, praper destruction ot the waste is also ensured. These processes,
therefore, bave an odge over incineration.

Advantages/ Opportunities :
» Production of fuel gas/fitel oil, which replace fossil fucls.

» Compared to incin::ration:, control of atmospheric pollution can be dealt with in a superor way, in
techno economic sensc.

» NOx and SOx gases crmissions do not occur in nonmal operation due to the lack of oxygen i the
System.

+ TPlasma Pyrolysis Vitrification attractive for disposal of mixed! hazardous wastes. Toxic materials get
cucapsulated in vitreous mass, which is relagiv ely much safer to handle than |nclncramrf(]451ﬁer ash.

Limitations/barriers :
= (apital intensive.
= Net energy recovery may sullor in case of wastes with excussive moisture and inert content.
* High viscosity of pyrolysis oil may be problematic for its transpﬂﬁatiun & burning.

« Congentation of toxic/hazardous matter in Gasifier ash, which will need care in hﬂndlmg and dis-
posal.

APPLICATION IN INDIA

= No such plants has so far come up n 1ndg or elsewhers for the disposal of MSW. It is an Emerging
technology for MSW and yet to be successtully demonstrated for large scale application.
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SANITARY LANDFILLS/LANDFILL GAS RECOVERY —Sanitary Landfills are the final means of
disposal of residual/ unutilized municipal solid waste trom waste processing factlities/ other sources and can not
be avoided all together in the foreseeable firture in our country. The recent Manual on Management of MSW
has laid down the guidelines for design/ preparation of sanitary landfills and for their maintenance.

_The numerous cxisting dumping sues across the country offer mmmense possibilites for recovering the
landfill gas (mixturc of larpely methane and other gases) produced in landfills as a source of energy, with net
environmental gains. However, the viability of recovery and utilization of thiz gas as an energy source is directly
dependent upon the quantity and nature of the waste deposited in the landfill and, therefore, not all existing
dumps may be techno-cconomically viable for commercial energy recovery projects. The feasibility has to be
determined in each specific case as per the guidelines given in the aforesaid Manual.

A ward of caution :

Shallow dumps arc the order of the day n India and as per studies conducted by Nationa! Productivity
Council and as per experiences i EL, the concentration of gas is of the order of 1.6 ppm and the cost of
eoltection of gas and utihzation could be very hugh.

Advantagesf Opportunities :
+ Matra! resouces are retuened to soil and recycled.
+ Luast cost option for waste disposal.

= Potential for recovery of landfill gas as a souree of cncrgy, with net environmental gains. The gas
atter necessary cleaning, can be utilized for power generation or as domestic fuel for direct thennal
applications.

+ Highly skilled personne! not necessary.
Limitations/barricrs :
s Cost of MEW transportation to far away landfill sitcs may often be prohibitive,

* Down gradient surface water can be polluted by surface iun-¢ff in ahsence of proper drain-
age treatment syslems,

* Sol/Groundwater acquifers may pet contaminated by polhuted lcachate i the absence of proper
leachate treatment system.

s Ineflicient gas recovery process. Balance gas escapes to the atmosphers (significant source of two
major Green House gascs, carbon dioxide & methane).

» Large land area requirement.
» Sigmificant transportation costs to far away landftll sites may upsct viability,
» Cost of pre-treatment to upgrade the gas quality and leachate treatment may be significant,

» Spontaneous ignition/exglosions due to possible build up of methane concontrations m atmosphere
within the 1andfill or surreunding cnclosures if proper gas ventilation are not constructed.

Caution. No sanitary landfill should be constructed in low lying marshy lands. The site must
not et Mooded.

APPLICATION IN INDIA

In india not a single site can be said to be a sanitary landfill site. Most of the sites are crude
dumping sites and a few can be said to be contralled dumps, Under the Municipal Solid Waste
{Management & Handling} Rules 2000, land filling of campostable matter is not permissible and
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only rejects are to be landfilled. It is imperative for a1l lacal bodies in the country ta design and
construct samitary landfill sites to meet the requirements of law.

4. GUIDELINES FOR ENABLING DECISION MAKING REGARDING CHOICE OF
TECHNOLOGY :

The decision to implement any particular technology for processing/ treatment of MSW depends on 8
nuttber of factors, which arc enumerated below !

Site spetific circumstances : Costs of wastc transportation; scale of treatment, local socio~coonomic
conditions/may over-ride certain salutions which otherwise are techno-economically more viable,

The origin/quality of the waste : This is very imnportant i deterrmming which treatment method is
most appropriale; &g wastes from vepetable/fruit yards and markets, agricultural and food processing wnits
etc., which contain highconcentration of bio-depradable matter, will be suted for treatment through biologtcal
routy viz. composting or cnergy recovery through anacrobic digestion. For waste contaiming high percentage of
~ormbustible fraction {¢ g, slowly digestible and indigestible onganic matter such as coarser woud, paper, card-
joard, plastics and other symthetics) and, low percentage of incrts (stones, sand, glass, metals, etc.) and tnois-
qure, the thermal route can be gamfully utihzed.

Presence of hazardpus/toxic waste : strict enforcement of regulations & control of different waste
streams 1% necessary to prevent risk of hazardousitoxic waste getting mixed up with MSW, beyond levels
which render the MSW unfit for divect transformation into campost for agnculture. through either acrabic
composting or anagrobic digestion routs, even waste that is poing to be converted in to RDF nued to be: con-
trolled in order to provent volatilization of heavy metal duning buming of RDF fucls.

Availability of outlets far the energy produced: Eifective marketability of cnd products {thermal
encrgy/ power/ fuel oilf gas/ pellets}) will be a cricial factor technology sclection; non-availability consutmers of
thermat ensrgy/ power in vicinity of propased plant sitz or absence of neeessary infrastructure for connecting
to power grade, may tilt the decision in favour of technologics to convert MSW nto transportable resourc
(compusting) or fuel (oi)/ pellets).

Market for compast! Anaerobic Digesiion Sludge: Demand for compost! digestate from Anacro-
bic Digestion, will ultimately drive the price of the end product, which inturn will dictate the sustainability of such
aperations. |t is important that there exist a market for the product. Factors which can effeet the demand for the
product inclade mainly the quality of the copost/ digestate and the cost of its transportation, which may ad-
versely affect the overall cconomes.

Energy prices/ buyback tariff for energy purchase: High cost of grid power from MSW may
render chergy intensive processes less viable and sitractive,

Cost of alternatives: The capital and rceurring costs of detferent alternatives will be an mportant
factor from the investors point of view, in selecting any particular option. High capital cost may preciude
sclection of an option even though the retum on myestment may be higher

Level of capital and labour costs: Thigh costs of capital and manpower with adeguate cxpertise and
skill for smonth operation and nuuntenance of plants basud on advanced techmologies muy be deterrent to their
adoption.

L.and prices: high land prices will favour scloetion of technologies with luast land area requirement per
tonne of waste destroyeditransformed in to TCROUTTL G NerEy.
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Status of different technologies: The general tendency not to try any. technology unless demon-
strated clsewhere, may be bottle-nock to adoption of emerging technologies. even though the same may prove
1o be more beneficial under the given conditions. However, while selecting any technology which is not
proven under the Indian conditions, extreme care should be taken shout the suitability of technol-
ogy under the given condition.

EPC measures: Any waste handling, treatment and disposal facility, cither for enerpy/resource recov-
ery or anly for waste destmction, can be a source of environmental palfution {air/sround/water and limd/visual/
noisefodour pollution/ exploston}, unless proper Environmental Pollutien Contral (CPC) measures are incorpo-
rated in its design and operation. Tt is necessary that cach facility incorporates neccssary safcguards to meet the
statatory standards, The techmeal complexity and high cost of such measurcs may adversely aflect the ego-
nomics of certain technologies and favour adoption of other less complex technologies, even though the actual
sains of waste treatment may be lesser,

Policy e.g. renewable energy and recycling policies: While each technology has its own role, the
decision to adopt any technology can be greatly influenced by dircetly extending subsidics for particular options,
as per e.g. encouraging higher purchase tariffs by Government for renewable encrzy or compost and by in-
creasing the costs of landfilling MSW.

In general, the decision needs to be based on techno-econamic viability of any option ur the specific site
keeping in view the local conditions and the available physical and financial resources, The urban local badies
should fellow their own standard procedure of mviting bids and cvaluating ditferent options on merits. Due
importance needs to be given to options which are techno-ceconomically most viable/ sustainable in iong run,
environmentally most friendly and are suited to local necds, bestdes to the capability and expericnce of the
technology provider in the arca of solid waste management.

= RECOMMEND&TION OF THIE COMMITTEE CONSTITUTED BY HONOURABLE
SUPREME COURT OF INDIA

With the availability of land for processing and disposal of waste becoming scarce and the
food and bio-degradahle component usefu! to agricullure going waste, mensures. for con-
servation of land and organic waste resource shall be taken and organics shall be returned
to the soil,

All organic/bio-degradable wastes collected from househalds, shaps, markets, hotels and
other establishments shall first be compasted by following suitable methods of composting,
encouraging public, NGOVCBO participation with or without pewer generation as deemed |
appropriate. Recyclable waste shall be passed on to recycling industry.

Only rejects nnd domestic hazardous waste shall be carefully landblted. Bie-medical waste
shall he disposed of as per the Bin-Medical Waste (Management and Handling) Rules
1998 (Annexed a5 Annexure - 9.)

CAUTION AGAINST USING UNPROVEN TECHNOLOGIES

Local bodies are cautioned not to adopt expensive tnch'nulugies of power genecation, fuel
peltatization, incineration, etc., until they are proven under Indian condilion and Government of

India or expert agencies nominated by Government of Indin advises cities for adopting such
technoligies.
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MANDATORY PROVISTON MADE IN MUNICIPAL SOLID WASTE (MANAGEMENT &
HANDLING) RULES, 2000.

*  Processing of municipal solid wastes.

Municipal authorities shall adopt suitable technology or combination of such technologies to make
usc of wastes so as to mimimize burdin on landfll. Following criteria shall be adopted, namely -

{1i) The biodegradable wastes shall be processed by composting, vermicomposting, anacrobic
digestion or any other appropriate biolopical processing for stabilization of wastes. It shall be ensured that
compost ot any other end product shall comply with standards as specified in Schedule-IV,

{1} Mixed waste containing recoverablc resources shall lollow the route of recycling. Incineration
~with or without energy recovery including pelletisation can also be used for processing wastes in specific
cases, Municipal authority or the operator of a facility wishing to use other state-of-the-art technologies
shall approach the Centra! Pollution Control Board to get the standards laid down before applying for grant
of authorization.

¥ Disposal of municipal solid wastes.

Landfilling shali be restricted to non-biodegradable, inert waste and other waste that are not suitable
gilher, for reeyeling or for biclogical processing. Land filling shall also be carried out for residues of waste
processing facilities as well as pre-processing rejects from waste processing facilities. Land filling of
mixed waste shall be avoided unless the same 15 found unsuitable for waste processing, Under unavoidable
circumstances or till installation of alternate facilities, landfilling shall be done followang proper norms.
Landfill sites shail mect the specifications as given in Schedule-IIL

5. CONCLUSION & RECOMMENDATIONS

= Composting of M5W is currently the most simple and straightforward technology for treatment of
municipal solid waste and can be adopted by the urban local bodies following the guidelines given in
the manual on Municipal Solid Waste Management preparcd by Government of [ndia in May, 2000
The local bodies must, however, ensure that the compost moets the standards prescibed in Municipal
Solid Waste (Management & Handling) Rules 2000.

= Different technologics for recovering energy/resource from Mumicipal Sohd Waste do cxist and are
being extensively utilized in developed countries for their multiple benefits, However, no waste o
epergy technologics have been successfully demonstrated in developing countries to handle larpe
quantitics of MSW. Some of the technologies are now being attempted in India on a large-scale,
some others are under advanced stages of development. Their resnlis are yet to be seen. Cities may
look at the resnlts of the waste to cnoergy plants coming up in [ndia and take an appropniate decision
after comparing the cost bencfits and covironmental impacts of such technologies.

= Special efforts are needed on part of the Civie Bodies to promote waste segregation at source to
ensure that mismatch between waste and any chosen technologry is mimmized. The aspect of waste
contamination by hazardous/toxic substances is very critical and needs to be duly taken in to account,
while finalizing the selection/design of any waste treatment facility for a given location. At places
where segregation of waste at source is not practiced, at least central sorting facility should be
introduced at the treatment sites to cnsure that no contaminated or hazardous or toxic substance pets
into MSW and adversely affect the quality of the compost or the end product,
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— Each technological option has its own pros and cons and no particular option can be applicd universally
across the length and breadih of the country with diverse climatic and local conditions including
waste characteristics. A carcful assessment has to be made in each specific case before deciding
upon any particular option, duly taking into account the available waste quanities and characicristics
and the local conditions. A relative assessmetit from environmental angle is also necessary, keeping
in view the existing regulatory standards. It needs to be ensured that any proposed facility fully
complics with the environmental regulations as laid down in the Municiplal Solid Waste
{Management & Handling} Rules 2000 issued by the Ministry of Environment and Forests and
as may be amended from time to time, for preventing environmental degradation and maintenance of
high standards for protection of emvironment.

The State Governments are, therefore, recommended to promote sctting up demonstration/pilot plants -
of various sucecssful technologies for municipal solid waste treatment in the State, which may serve
as a model for other citics and tovwns to follow. Such pilot plants could also be used for research and
development and refinement of teehnologiss to be used in the state. Moduls should be developed for
dhifferent sizes of cities to facilitate casy replication,

TECHNOLOGY PROVIDERS ALONG WITIHI PROFILE OF THEIR REPORTED

CAPABILITIES/PROCESSES :

All technology providers/compantes in the area of waste management, within and outside the country,
were invited through press advertisements in leading newspapers in mega cities as well as by writing to
varigus foreign embassics/commercial offices in [udia, to provide details of the technologics being
offered by them and to make prescaitation of the same before the Core Group. They were also given a
common fortnat to furnish details of their technologies, covermg their expericnce in the field. the suitability
of the technology under Indian conditions, the requirement of finance, manpower, land, water, power,
ete. for sctting up waste treatnent facility in India etc. A copy of the advertiscment given is placed at
Anncxurc-VIL In response to this invitation, several technology providersfwhich were subscquently
orgamzed before the Care Group on 2nd, 3rd, 29th and 30th of August 2000, at Mew Delhe.

A list of the technology providers along with profile of their reported capabilities/processes, includmg
the infonmation furnished by them wrt, requircment of land, water, power, manpower, finances, etc, is
given in the Annexure-IV. This includcs a fow technology providers who furnished the information but
did nct tum up for making a presentation as well as the list of some technology providers for landfills
such as landfill operators, landfill design consultants, landfill waste characterization and envirenmental
impact assessment consultants.

The participation of technology providers in the exercise is very limited and does not cover
the entire range of solid waste management services available world-wide. Therelore, it will
not be desirable to ignore other options/companies, va which no information is preseatly
available with TAG. As such, decision reg. choice of technology/technology provider, should
not be limited only to the listed technolsgy previders, as there may be many vendors/promoters
of different technologies. The details/ claims of different technoligies by various companies,
which are given in the Annexure-1V, need to be considered as only indicative,
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CHAPTER—S
WASTE HANDLING VEHICLES AND EQUIPMENT

lovitation to manufacturers/suppliers of Vehicle and Equipments

Wide publicity was given in leading newspapers in mepa citics of India as well ag letters were written
1o various embassies and commercial offices of foreipn countries in India inviting the vehicle manufacturers/
suppliers to furnish details of the vehicles and equipments manufactured and supplied by them for handling
rmunicipal solid wastes may be suitable under Indian conditions to facilitate identification of appropriate vehicles
and equipments which could be recommended to urban local bodies m India.

Respooses to the advertisement/letters

In response to the advertisement given and the letters writien to various apencies, 15 vehiclos
manufacturers and suppliers fumished information about their vehicles and equipments to the Corc Group
Seeretariat and some of them showed willingness to make a presentation.

Presentations before the Care Group

The vehicles manufacturcrs and suppliers providers who responded to the advertisements given and
furmshed the information about their vehicles and equipmunts, were requested o make and short presentation
before the Core Group on 3rd, 29th and 30th August, 2000 at New Delhi and these present were heard by the
Core Group as under,

Manufacture of vehicles and equipment
Jrd August 2000
1. Maniar and Company
2. Urban Waste Managemsent Lirnited
3. Escorts Construction Fuipment Ltd.
4, Tndustnial Spares India Private Limited
. Greaves Limited,

h

2%th August 2HH

1. Power Tech,

2. Svedale Industries India Pvt. Ltd., Haryang
Jth August 2000

|. Swaraj Mazﬂa.

2. Bharat Earth Mavers Lid.

Analysis of the presentations made

Bascd on the presentations made and the queries put to the presenters by the members of the Core
Group, the Core Group has tried to anabyze the appropriateness of vehicles and equipments in [ndian conditions
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and has looked into the capabilities of the vehicle manufacturers and suppliers. At the outset, the Core Group
has fclt that the participation of manufacturers and suppliers of vehicles and equipments is very limited and docs
not cover the wide range of vehicles and equipments used for schd waste management scrvices. Therefore, it
will riot be desirable and prudent to make recommendations of anly those vehicles and equipments alone, which
have bucn presented before the Core Group and ighore those wha have, for one or other reason, not been able
to furmish information to the Core Group. The Core Group filt that it should give importance to the type of
vehicles and equipments that are available, and proven, cost gffcctive and sustainable in long tun, and can be
operated and maintained with the local expertise and not to recommend any specific velncles and equipments to
the urban local bodies. It may be left to the local body o select any vehicles and equipments from among those,
which are listed a8 proven after carcfully ascertaining the creditability and experience of the party in the sector
of solid waste management. The Core group turther makes it clear to urban local bodies that they should follow
the procedure of short-listing the vehicle manufacturers and suppliers by nviting bids and evaluating them on
mierits. The technelogical details/options furmished in this report may be considered by them as indicative only.

The Technelogy Advisory Group concurs with the vicws of the Core Group and keeps the option opn
for the vehicles and equipments mamifacturers and suppliers, who have not been in a position to make presentation
beforc the Core (iroup i past, to submit the information about their vehicles and cquipments to the Technology
advisory Group for appropriate consideration to facilitate identification of more manufacturers and suppliers of
vehicles and equipments suitable under the Indian conditions.

The Observations af the Core Group about the manufacturers and supplicrs of vehicles who have made
proscntation are as under .

Maniar and Company

This company is a2 manufacturcr of solid wasic handling equipment. Tt has experience of over 30 years
in the field. They mamtacture smal! equipment mounted on tractors and trailers or attached to tractors. The
hydraulic tipping i3 also provided for the containcrs mounted on traclors. They manufacturc containers of
vatious sizes. They have also developud power tillers four-wheelers having 12 HP capacity. 1.5 cubic meter
containers can unload into a larger container at the transfer station. They have also developed front-end loader
on a tractor costing i all Rs. 5.5 lacs. The bucket is of 0.3 cubic metre. 360 degrec rotational facilitics are
available in a loader-cum-cxcavator developed by thom.

The contamers manufactured by them are of 10 gauge with channels and 1% nch ground clearance is
availabls when container is carried by the tractor to the disposal site. They have developed auto removal system
for primary collection of waste with a siren arragnement having a capacily of 1.2 cubic metre. It costs 1.75 lacs
on a Vespa vehicle. They also manufacture dumper placer system on small and big vehicles with containers of
4.5 and 7 cu. metres with hydraulic system for automatic loading/unloading, etc. The parinet of the firm M.
Ighat Maniar made presentation and explained the details of the products and their etficiency.

Ohservations

It was ohserved that these vehicles can be used by the municipal corporations and municipalities and
tractor driven equipment could be conveniently utilized by the smaller local bodies. The local bedies should
however ensute that the sicel plates used by the manufacturcr are of appropriate gauge and of good. quality,
Lising ante corrosive coatings.

Urban Waste Management Limited

This company is a manufacturer of solid waste management equipments. They arc presently
manufacturing and marketing UWM dumper placer sysicm along with 4.5 to 7 cub. metre container. The
dumper placer snitable for handling 4.5 cub, meter container 1s mouated on & ton GVW LCV whereas dumper
placer for 7 cub. meter container is mounted on 16 ton GVW HCV. They also offer twin containers handling
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dumper placer system mounted on 8 ton GYW chagis, Twin container handling dumper placer system facilitates
lifting and taking up of the loaded container from the Icft side of the vehicle. For handling silt removal from the
drains they provide 5 cub. meter capacity open container with a facility of covering with tarpaulin, They also
mazufacture refuse collector having 6 cub. meter capacity suitable for house to house collection. Containers of
0.4 cub. meter capacity are used with these refuse collectors. The company has suggested that if SAICOR type
of steel manufactured by Bokaro Plant is used it could give three times more life of the containers with only 30%
extra cost and they can guaranteg seven years life of the containers. The company has supplied vehicles and
equipment to sevetal cities m India. Company also makes UWM covered tipper trucks. These tipper trucks are
of 10 cub. meter capacity and are provided with hydraulically operated cover. The body is provided with
stainless steel lining. They also market mechanical road sweeper manufaciured by M/s. Johnston Engineering
Ltd., UK, '

The company made a presentation and discussed the advantages of their system and fymished the
photograph of the eqmipment manufactured. The details and technical specifications wers given,

Dhservations

Locking to the technolagical details fumished, the dumper placer system and the refuse collector
developed by the company are suitable for handling municipal solid waste in the urban areas.

Escorts Constructions Equipment Lid.

Thig company is a manufacturer of vehicles and equipments. They manufacture front end loaders of
0.5 cub. meter capacity with a articulated boom grains of 2 TM to 80 TM for municipal application. They have
28 years of experience of front end loaders and 5 vears of cxperience of articulated boom end, They supply
Tront end loaders of different models costing 6.2 lacs to 6.95 lacs and the articutated boom grain cost 14 to 22
lacs. This equipment has been supplied to various cities and corporations and industries in the coumtry and they
are being used for garbage handling. For loading garbage into the trucks and the cranes can very efficiently be
used for removing silt from the nallas. They have furnished the details of the producs.

Observations

Locking to theit products, they are quite efficient and sturdy but their application for handling municipal
solid waste is now getting limited as waste is not required to be collected in‘'open. Therefore, the use of loaders
for handling MSW gets restricted and not recommended. However, these loaders can be effcetively used for
lifting of construction waste, debris, etc. and the boom cranes can be utilized for cleaning of nallas efficiently
having 2 flect of simple truck attached to one crane for optimum utilization of the cranes. The use of both the
above equipments are recommended on the lines indicated above.

Industrial Spares India Limited

_ This company has come forward as SWM equipment providers, They market mechanized road sweeper
machines. Vehicle's mounted capacity to sweep is 6000 sq. meter per hour to 25000 5. meter per hour, The
vehicles are manufacturcd abroad and wtilized in foreign countrics and they suggest that model R 12006 and
Coro 140 city can efficiently work on the Indian roads. They have given the details of the equipment being
marketed by them. The cost of the mechanical road sweeper that was recommended for indian roads are
ranging from 40 lacs and above. They arc prohibitively expensive, besides their sparcs, ete. would always be a
problem as the vehicles is not manufaciured in India, '

 Ob servations

 Use of such vehiclzs, which are imported having very high value and difficulty in getting spare parts arc
not recommended at this juncture.
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Greaves Limited

_ Greaves Limited company manufactures equipment for handling MSW. They gave dctails about various
models of refuse compactors. They have furnished the details of the equipments provided. They claim that-
these refuse compactors arc very powerful and can bring about a good compaction to the range of 110 4.

Observations

The compaction rate suggested does not hold good wnder Indian conditions as the Indian garbage has
very small percentage of packaging and recyclable material, The cost of the equipment mentioned is very high,
unaffordable by the urban local bodies in India, besides their repairs and maintenance would also be difficult.
Use of these equipments are, therefore not recommended.

Swaraj Mazda
They manufacture light commercial vehicle 3.5 to 8.8 mt capacity 3.3 wheel base.
This company manufacturcs three categories of vehicles and equipments.
1. Wtd8 dumper piacar type vehicle of 6 cmt capacity.
2. Dumper placer vr.—:hii.:]cs having pair of containers of 2.5 1o 3.5 cmt capacity vach.
3. Compactars having a capacity of 6 cmt capacity. This compaciors can lift of 0.6 cmt capacity.

They have a large net work of 150 dealers in the country with workshop facility. Five Zonal Offices
and they have supplied morc than 500 vehicles in all over the county. '

They can take maintenance contract if 15 to 20 vehicles are purchased. They can provide training to the
workshop staff for running their vehicles and its maintenance. The eost of one such dumper placer is 5 to 6 lacs.
The twin containered dumper placer costs Rs. 6.5 lacs. They suggest use of 1.5 cmt bin with light motor
© comunercial vehicle to avoid any problem on account of filling in siit in the container. They have supplied vchicles
to several Local Bodies and have got repeat orders.

Observations
The products appear reliable and can be utilized by the ULBs.
Bharat Earth Movers Ltd.

‘Bharat Barth Movers Ltd manufactures heavy earth moving  equipiment. They have three plants in
Tndia. They make range of bull dozzers and excavators. It is an ISO 9000 company. They make bull dozzees as
wel] as wheel dozzers of various makes, BD) 31 is of 66 horse power and BD 50 is of 90 HP. These are widely
ased. Wheel dozzers are of 130 HP with no chain. 1t can move freely from one place to another. The bull
dozzers arc used for bulk clearance. They also manufacture excavators and loaders of lemt Ioader bucket and
72 HP engine as well as small front end loader of 59 HP, which is very versatile. They manufacture long boom
excavators to carry on de-silting from disiance of 60 feat with a bucket of 0.45 cmt.

Observations

Bhart Earth Movers Litd is a renowned company manufacturing standard products and their products
are recotrmended for usc at the landfill site as well as for handling municipal solid wasie.

Power Tech.

Power Tech, is a tractor trailed road vacunm swoeeper many facturing company. This company has been
manufactunng mechanical road sweepers having central brush and the side brush to clean the streets. Its
operation was shown on the video and the details were explamed. The vehicle design a simple and sturdy can be
driven by a tractor. It has an in-built arrangement to pick up garbage earth and small pieces of gat, bricks, stones
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frmntlwstm:tsandtransﬁ:rmﬂmﬂsmragemnk It has a powerful suckion nozzle, which can suck loose
material lying arcund. This machine is bemg utilized in Ludhiana satisfactorily.

Observations

The machine design seems to be suitable for street cleaning provided the rqac!sx are propexly paved. The
use of this machine can replace large number of sweepers from the roads, which are brought under mechanical
road sweeping. The use of this vehicle is reccommended.

Svedal Industries India Pvt. Ltd., Haryana

This company provides equipments for handling bulky refusc, metal and scraps and provides hammer
mills, etc. They provide rotor sears, screening and mixing drums and double screw press. During the presentation
literatare has becn furnished for various equipments. .

Observations

The equipments manufactured are not very mch in use in Tndia at the moment nor are they recommended
atthis stage. Meya cities like Mumbai, Delhi, Calcutta and Chennai can scparately consider use of such equipments
when requ_ired. .

Bull Machines Pvt. Ltd., Coimbatore

This company provides equipment and machinery for handling deor to door and streetwise coliection,
storage and transportation bf Municipal Solid Waste. It provides tractor driven road sweepers, Bio-pulvenisers/
Shredders, Loaders with grabbing buckets, self propeficd Windrow Turners, Mobile Screeners and other compost
handling machineries. Litcramre has been furnished for all equipments.

Gbservations

Since most of the equipment and machinery manufactured by the company is tractor based, it is gasy to
operate and maintain as spare parts for tractors are easily available. if required. The company takes operation
and maiitcnance corract also,

RECOMMENDATION OF THE COMMITTEE APPOINTED BY THE HONOURABLE
| SUPREME COURT ON TRANSPORTATION OF WASTE.

TRANSPORTATION of waste shall be done regularly to ensure that the containers/trolleys and
dustbin sites are cleared before they start overflowing, The frequency of transportation shall be arranged
accordinglv. The system of transportation of waste must synchronize with bulk storage of waste at the
temporary waste storage depots, Multiple and manual handling of waste should be avoided.

Mandatery directions contained in Municipal Solid Waste (Management & Handling) Rules
2004 in regard to transportation of nmnicipal sclid wastes,

Vehicle used for transportation of wastes shall be coverad. Waste should not be visible to public
nor exposed to opan environment preventing thar scattering. The followmg criteria shall be met, namely —

{in Thl. storage facilities set up by municipal authontics shall be daily attended for clearing of wastes.
The bing or containers wherever placed shall be ¢leaned before they start avertlowing.

(i) Transportation vehicles shall bt 5o designad that mulnple handling of waste, prior to final disposal
| iz avolded.




Conclusion commendation

=  The vehicles and equipments manufactured by Maniar and Company, Swaraj Mazda, Urban
Waste Management Limited, Escorts Construction Equipments, Bharat Earth Movers, Power
Tech are found snitable for handling MSW.

=>  The vehicles and equipment supplied by Industriat Spares India Limited, Greaves Limited, Svedale
Industries India Private Limited are very expensive and net easily maintainable or desitable to be
uzed inthe Indian conditions.

=»  Megacities in India can consider nsing expensive equipment only after maldng a thorough search
of technology providers and after very carcful scrutiny of the efficacy of the equipment offered.

=  There are varigty of vehicles and equipment manufacturers in India; but they have not come
forward to make presentation before the Core Group, The urban local bodies should, therefors,
carcfully evaiuate the quality of vehicles and equipment being offered to them by the manufacturers
and supplicrs of vehicles and equipments and take the decision on merits.

= It would bc desirable that smaller local bodies may go for tractor mounted or tractor driven
transport system whervas larger cities may consider using sophisticated hydraulic equipment such
as dumper placers, roll on roll off vehicles, non-compacting refuse collectors, for transportatios: of
waste.

=  ULBs should introduce contamerized system as shown below beginning from containerized
handcarts for primary collection of waste to large sized containers for secondary storage of waste
“and use of vehicles as stated above for transportation of waste. They may also use large vehicles
for transportation of waste to long distances {excesding 15 KM) using transfer stations for
intermediate transfer of waste.

- - Use of front-end loaders for bulk handling of incrt wastc material, wheel dozzers and bull dozzers
for spreading and compactions of waste at the landfill sites are recommended.

‘= The use of compactor vehicles, highly mechanical, large size road sweepers and very expensive
machineries are generally not recommended as their O & M cost will be high, day to day
maintenance and availability of spares would be difficult. Mepa cities may, however, consider
using them only after evalvating their appropriateness in a given situation.
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RECOMMENDED CONTAINRIZED SYSTEM FOR WASTE MANAGEMENT

DOORSTEP COLLECTION OF WASTE IN CONTAINERIZED HANDCARTS
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RECYCLABLE WASTE BEING STORED SEPARATELY AT HOME

RECYCLABLE WASTE BEING HANDED OVER TO A WASTE PICKER
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FILLED COMMUNITY WASTE BIN BEING REPLACED BY SANITATION STAFF
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WASTE COLLECTED FROM THE DOORSTEP BEING TAKEN TO WASTE
STORAGE DEPOT (CONTAINER)

CLOSED BODY CONTAINER BEING TRANSPORTED TO THE
' TREATMENT PLANT
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CONTRAINER BEING UNLOADED AT THE TREATMENT PLANT FOR
COMPOSTING OF WASTE

il
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SIEVING OF COMPOSTED MATTER AT THE COMPOST PLANT



SANITARY LANDFILL SITE UNDER PREPARATION
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CHAPTER—6
FINANCIAL RESOURCES

Most of the utban tocal bodics in India are financially weak for various reasons and have not been able
to discharge their obligatory functions satisfactorily. The subject of solid waste management has received low
priotity over the period of years with the result of allocation of funds for improving solid waste management
practices has by and large remained negligible resulting in deterioration of services from time to time,

Municipal Solid Waste (Management and Handling) Rules, 2000 now make it mandatory for the urban
local bodies to provide adequate level of service as prescribed under the miles and meet the standards laid
down. This necessitates adequate fimancial allocation for solid waste management or adoption of nnovative
methods of public/private partnership and or NG{)fpnvate sector participation in the delivery of sohd waste
management services.

INCOME AND EXPENDITURE HEADS PROFILE FOR SWM IN ULBs

The quantutn of mency currently available with ULBs is clearly not adequate. As per findings of a
recently concluded survey by NIUA the service either generates no revenue or the revenue generated is not
- very significant. An analysis of revenue and expenditure of ULBs indicates that the current cost recovery rates
ate negilible. Most of the local bodies do not devy tax or user charges for solid waste management, though the
same is permissible under various state laws.

However, in the states where the income iz generated from SWM activities, it is usually deposited in the
general revenue account and no separate account i3 maintained, This raises two problems : one, 1t becomes
difficult to readily assess the meome and expenditure levels and to realize the mplications thereof’ and second,
SWM allocations (e.g. for routine maintenance etc.) become a factor of the seasonal variatons in the revernue
strcam of the general budget. Further, since solid waste opcrating costs often are not broken out from other
costs, there is less incentive for efficient operation of the system. If cost savings arc institiuted, the saving accrue
to the general fund rather than the solid waste system. Maharashira 15 the only state in India that compulsorily
requites all Class I cities to maintain a separate budget for water and sanitation. It would be beneficial for cities
to move toward an emerprise fund'. Sound financial management of a proposed waste management system
requires decision makers to know the operating and capital costs and projected revenues of cach waste
management alternative. Further this will provide the basts for establishing and collecting charges. ULBs must
also be introduced to the concept of Full Cost Accounting? so they recognized the importance of making
provisions of future financial demands, such as landfill closure costs etc.

! Enterpriee Fund may be defined as a fund for o specific pumose thal is sclf-supporting from the revenue it generates. In order 1o
overcome the problem of erratic cash flows throughowt the years, Ibeal bodics must sel up an enterprise fund for SWhA, inta which all
service feey, consvancy tax ot arc deposited. This will cnsure a consistent cash fhow or regular operating cxpenscs such as gurchass
of parta and repaira. In the long run, this will alse help local bodies to indentify servies ingome, expenditure and required clement of
tranefcrs and subaidies.

! Full Cost Accounting (FCA)Y meludes accounting for past (up-front casts such as project development cosls) and future outlays fhack
end ¢opts such as post closwre landfill eosts). FCA includes provisions for costs mather than outlays (m outlay is an expenditaee of sash
o axyuire or use 4 reeonrce. A cost is the value of the resource as it iz used. For cxample, an outlay is made when o eollection truck is
purchased, but the cost of the truck is incumed over its active life {2.g 10 years), The cost ol the truck must be allocated over a period
of time because every year of its Use contributes to the deterioration of the trueka vetue. Further FCA includes accounting for hidden
coets, pverhead and indirect costs that may lypically be shared with other departiments (quch as legal servive, sdminislmtive suppord,
duly procesging, purchasing oie ).
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Tvpically capital fund allocations for SWM arc made on an as and when required basis. Interagency
coordination and a ecity level plan, with related budget estimates are usnally absent. This leads to reduced
gfficiency in capital spending, As a result systems are not always synchronized and there have been instances
where money has been ill spend on mismatched equipment.

INCOME
Operating Revenue

For solid waste systems, it is essential that the operating and maintenance costs be carefully assessed
for any project. SW collection equipment is relatively short-lived and eperating and mamtcnance costs are
substantial, Operations and maintenance costs may be obtained from two sources : current general revenues
{dependent upon the resources base of the ULB) and SWM operating revenue (essentially user charges).

—  Tax financing

Traditionally funding for solid waste systems comes from the general fund. Most ULBs use a
nercentage of the property tax to support the solid waste management system. This tax, known as
conservancy tax, is easy to administer since no separate billing or collection system is needed.
However, the disadvantage is that in most Indian citics assessment and collection of property tax is
poot and this poor base provides for very little income. Further, such tax financing is completely
divorced from incomic and expenditure of service and provides no incentive to local bodies to institiuted
efficiencies. Bangalore proposes to introduce a sanitary tax and has moved a bill to this cffect.

—  User charges

User charpes can be an equitable means of funding SWM scrvices if properly administered. These
are an cxcellent means of placing explicit costs on each households contribution to the waste stream.
Further thess may be used as an incentive to reduce waste gencration and enconrage recycling,
especially if structured so that thosc who pollute more pay more. Increased public awareness of solid
waste issues and public involvement in decision-making process may provide the opportunity to -
adjust user charges to reflect real costs of providing solid waste services. Uscr fee can be assessed
at a uniform or variable rate, depending on the amount and kind or service provided.

Cities arc increasing proposing to introduce vser charges, for example Vijayawada (Hyderabad) and
Gandhinagar {Gujarat) propose to establish user charges for all category of user. Mumbai has
introduced cstablishment charges for commiereial cutfits as a first step and though the implementation
and collection of the same is weak at this point, the city proposes to improve the same as also extend
user charge to other categories,

Primary problems with user charges are billing, difficulties in administration, and the fact that if they
truly reflect costs; they may be too high for low income or fixed income persons and may lead to
littering/open dumping.

In large cities the NGOs are comting forward 10 organize ragpickers and introduce through them
house-to-house collection of waste by charging a monthly fee ranging from Rs. 10 1o Rs. 25, At
some places it is given Rs. 40 per month. This information arrangement is working quite satistactorily
at many places and rcduces the burden of the urban local body. This system needs to be encouraged
and NGOs may be promoted to take up such activitics, Resident welfare associations arc also being
invelved in primary collection of waste by giving incentives to them. This has worked very well in the
city of Ludhiana where 65% of the city waste is being managed by the resident welfarc associations.

—  Fines (administration charges) _
The SWM income for Mumbai shows income from administration charpges. These charges are

essentially finss imposed for dumping/littering of waste.
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—  PRevetue from recovery programmes

Waste recycling, composting, waste-to-tnergy, and methane gas recovery programmes may generate
operating revenues. Such programmes provide direct paybacks in terms of tangible financial benefits
associated with recevered materials and conserved energy, and additional benefits due to avoided
costs of fand filling. Further these help increase the life of landfill facility, In India, waste composting
facilitics are beginning to ses much success, Many such facilities have been set up under joint
mitiatives by local governments and private sector. Waste-to-energy projects are also beginning to
draw the attention of local govermments,

— " Disposa? site fees

Typically Indian cities rcsort to open dumping of waste and sanitary landfilks are congpicuous by their
abscnce. 1t is only in the fow years that waste tecovery facilitics {composting, waste-to-energy)
have begun to emcrge. However at the ond of such treatment there still remains waste has to he
disposed in a sanitary landfill. At prescnt no city in India charges a disposal site fee such as tipping
fee ete. Typically such fee is charged based npon the quantity of waste dumnped for landfill at the
disposal site. Such fee must be designed to reflect operating costs, espacially the costs of environmental
control as, closure, post closure maintenance and Liability. Fees calculation may also depend on the
type of refuse received,

EXPENDITURE
Operating Expenditure

Solid waste management may constitutz wpto 20 to 50 percent of mumicipal budeet expenditure, The
main expenditure heads under SWM are as follows : salaries and wages, consumables, vehicles repair,
contingencies and others.

—  balanies and wages

As much as 30 to 50 pereont of nunicipal staff in a local body may be engaged in SWM activitics.
Must of thus staft is engaged in waste collection and transportation. A recent survey by the National
Tnstitute of Urban Affairs shows “salarics and wages™ for SWM in Class-I cities, may constitute as
much as 75 percent of total SWM cxpenditure, This is still highee at 85 percent in Class-II cities.

Capital investments

Typically, in Indian cities, capital fund allocations for SWM are made on an as and when required basts,
Further, intcragency coordination and city level planning with related budget vstimates, is usually absent in most
local bodies. This leads to reduced efficiency in capital spetiding. As a result systems ars not always synchronized
and there have been instances where moncy has been il spent on mismatched equipment.

—  Current general revenue capital financing

Typically capital costs for SWM in India are met froni the curremt revenuc and borrowings, with
allocations being made on an as and when requircd basis. Such use of cutrent revenues for capital
lnancing essentially depends on the local body's resource base, Capital investments may be for :
cquipment, vehicles, treatment and dispesal facilities.

—  Bomrowing — Municipal bonds, Bank/F1 loans, Leasing

Borrowings are another source of capital financing, Cities are inctoasing Eeginning o access the
capital market by issuing municipal bonds. Though no city has used such borrowing for SWM projects
so far, this remains a potential source for capital Anancing,
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Cities borrow from financial institutions such as HUDCO, for financing equipment and vehicles
{refer section on Financial Instiutions).

The Ahmedabad Municipal Corporation is in an advanced stage of discussion with ICIC1 for finalizing
a lcase financing arrangement for equipment and vehicle leasing. This may develop as a potential
mode) for such financing to local bodies (refer section on Financial Institutictis).

Private financing (PSF)

" Over the recent years the country has seen an increased role of the private sector in financing
resource Tecovery (composting, waste-to-energy) facilities. As many as 35 composting facilitics
have been set up in the coumtry with Private Sector Participation, over the past five years. Earlier this

_year work commenced on the first waste-to-energy facility in the country. Private sector funding is
a potential source for the sector (refer section on Private Sector Participation)

—  GrantFunding

Grant funding has been uscd in a smmber of cities for financing procurement of equipment and
vehicles for SWM. However such funding has had limited impact, smce interagency coordination
and city level planning is absent in most local bodies, and in cascs such memey has been il spent on
mismatched equipment. Grant funding must be linked to development of city plans for SWM to better
utilize the same. Further the donor roust monitor such expenditures. Further, in addition to cquipment
compatibility, local bodies must also ensurc case of replacement upon end of useful iifs of equipment.

—  State and Regional Programme Management and Coordination {Regionalisation}

Regionalisation/resource pooling is another potential source for capital financing. Under this
arrangement local bodies may come together to develop/construct common facibities, or to access
capital market to raise financing for such projects, or conduct waste characterization studies etc.
This helps distribute costs. Resource pooling may also enthance the cost-cffectiveness of recycling
~ and recovery efforts. Such arrangements may be applicable in suburbs of citics such as Mumbai ete.
where land is at a premium and there is direct advantage in developing common treatment and
disposal facilities.
1n the year 2000 the Vijayawada Municipal Corporation tied up with an entreprencur for setting up a
waste pelistisation project on a BOO basis. The project will also proposes to utilize waste from the
nearby city of Guntur. Resource pooling allows greater cconomies of scale however the same nmst

be carefully evatuated against parameters such as cost of transportation of waste etc., before arriving
at the desired approach.

GOl SCHEMES/SUBSITMES AVAILABLE FOR SWM
A. SUPPORT TO CITIES FOR SWM
Inmtegrated Dvelopment of Small and Medium Towns

The Centrally Sponsored Scheme of Integrated Devetopment of Small and Mecdium Fowns (IDSMT)
was initiated during the 6th Five year Plan in 1979-80. The Scheme has continued in the Tth, 8th and %th Plans.
Its key objectives amongst others include : improving infrastructure facilities; and promoting resources generating
scheme for ULBs to improve their overall financial position. The scheme is applicable to towns/cities with
population up to 5 lakhs where elections to the local bodics have been held. The projects funded under IDSMT
have to be of citywide significance and in accordance with City Devclopment Plans. These may include Solid
Waste Management projects.

Since the inception of the Scheme till March 31, 1999, as many as 945 towns have been covered under
the Scheme from ali the States and Union Territories, and Ceniral assistance amounting to approximately
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Rs. 3452 million released for these towns. Besides, Rs. 32 million have been released under the Central Urban
Tnfrastructure Support Scheme (CUISSY to about 370 towns for the preparation of project reports/development
plans. ' '

This scheme has not been instrumental in providing an impetus to improved Solid Waste Management.
Mega City Scheme

The Centrally-sponsored Scherie of Infrastructure Development in Mega Cities has been in operation
from 1993-94. The Scheme is applicable to Mumbai, Calcutta, Chennai, Bangalore and Hyderabad. The primary
objective of the scheme is to wndertake infrastructure development projects of citywide significance covering
components such as walcr, sgwerage, roads, ete. including SWM. '

The fund-sharing berween Central Govt. and State Govt. is at 25 percer : 25 percent; the balance 30
. pereent is 1o be met from instititional finance/market funds. Funds will flow from the Central and State
Governments to the nodal agency as a grant. However, the amounts flowing from the nodal agency to the
implementing agencies for projects would be 2 mix of loans and grants such that 75 percent of the Central and
State shares arc recovered back into a Revolving Fund at the level of the Mcga City Scheme nodal agency. The
obiective is to create and maintain a special fund for the devclopment of infrastructure assets on a sustained
basis.

As of 31st December 1999, more than 375 projects have been undertaken under the Mega City Scheme
at a total project cost of about Rs. 30897.3 mitlion. Of this Ceutral Assistance provided is about Rs. 5138.5
million, State share mobilised is about Rs. 5769.8 million. None of the projects financed under the Mega City
scheme were for Solid Waste Management. Further due to slow progress in designing direct and indirect ¢ost
recovery mstrurnents not much success has been achieved regarding the Revolving Fund for sustained investment
in mfrastrcture,

B. SUBSIDIES A\-’AILAHLE TO CITIES AND PRIVATE SECTOR FOR RESQOURCE
RECOVERY PROGRAMMES :

The enormous increase in the guantum and diversity of waste matertals oencrated by human actvity
has led to an increasing awareness about an urgent nead to adopt efficient, scientific and safe methods for the
trcatment, processing and disposal of waste. In reeent years there has boen an increasing emphasis by the
government on resource recovery, such as reduction of organic fertilizer/soil conditioner, bio-ensrgy, power ate.
for value addition as well as saving of precious natural resources, Such resource recovery helps cxtend the
“yqeful life” of a landfill site. The Ministry of Agriculture and the Ministry of Environment and Forest has been
actively promoting waste composting, while the Ministry of Non-Conventional Energy Sources has designed
schemes to promote waste-to-energy projects. Further the Mimistry of Environment and Forests had also
sanctioned a project to the Central Road Research Institute for conducting rescarch for effective utihzation of
municipal solid waste in road construction.

Waste-to-Compost
PROGRAMMES FOR PROMOTION OF WASTE COMPOSTING PLANTS

During 1975 to 1983 cleven mechanical composting plants, with processing capacities ranging from 15¢
to 300 Lons of mumicipal solid waste per diy, were sct up. The technology and institytional arrangements varied
from cach city. However, today with the exception of Delli and Bangalore, all of the above-mentioned plants
have been closed down, Even phants in these two cities are operating at 4 much lower capacity, lcss than
30 tons per day, with substantia) linancial subsidy from their respective state government.

Fuctors Respensible for the Closure of Mechamzed Composting Plants set up during ]_9?5—-1985.
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It s felt that instead of giving the reasons for the failure of the plamts in a fabular form, the reasons may
be listed, since all the plants suffered from some common problems eg.

= Over mechanisation,

the capital as well as operating costs of the plants were very high.

The sale price wag high and the fammers were not willing to puchase the same at such a high price
The plant authorities did not make any marketing effert.

$ 4

Some of the units such as magnctic separator, mixing drum had no uscful role and only led to an
increase in the capital as wclt as cperatmg cost.

4

The auger mechanism that was used in a majority of the plants had a very low mixing efficiency.

In addition to the above comron problems, some of the plants had their own inherent problerns such
as

= In Bombay, the capiml cost was very high due to the cost of the shed over the windrow yard, as well

as the diffused air supply arrangement. Further, the reception hupper as well as the feeding crane
were provided for the same work.

= K.anprur plant was located at a site which was prone to ﬂ-:mdlng
= The land available ar the Calcutta plant was madequate. -
Learning from past experiences .

As ig evident from past experience sustainability of composting operations over long period is a function
of proper operation and maintenance of the plant. Composting technology has undergone substantial changes
from 1974 to 2000, thereby having a bearing on the commercial viability of the venture. The guality and demand
of organic cotnpost has improved substantially, However, because there are lidden costs and benefits, municipal
golid waste compostmg cannot be assessed solely on 2 commercial basis. The current ex-factory sale price of
compost ranges from Rs. 1800 to Rs. 2400 per MT.*. However, after loading on trucking and distribution costs
the sale price may be high as Rs. 3500 to Bs. 4000 per MT. The current mechanism for setting compost price
is arbitrary and is essentially driven by market demand. No tax is levied on compost.

During the period 1995 to 2000, approximately 30 numbers of commpost facilities have emerged. Since
the ownership of most of these plants rests with the private entrepreneurs or at times by the entreprenenr jointly
with Fls or 1JLBs, the commercial risk is shared between the partics involved. Moreover in most cases long-
term agreements have been reached between the ULB and entrepreneur, therby shifting the onus of proper
operation and maimtenance of the plant omto the entreprencur,

Omn-going GO1 schemes to promote municipal solid waste composting

The Ministry of Apricutiure and the Ministry of Environment and Forest have two separate scheres to
promote municipal solid waste composting. Both schemes provide only subsidies and do not follow through
implementation and performance monitoring. As a result the impact of these schetnes are not known readily at
the GOI level, ' '

1. The Ministry of Agricutture (MOA) introduced a centrally sponsored ““Balanced and Integrated Use
of Fertilizers™ n 1992 (Eight fivc-year plan period 1992—97), undér which support is given to local
bodies and private sector {included recently) for setting up compost plants for converting MSW into

*NOTE : Compnst is essentially o bio-organic soil concher and wirks extremely well when used with chemical Tertilizets,
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compost, This grant is available for upto one-third of the project cost subject to a mximmm of Rs. 5
million per project. The grant is provided for building, plant and machinery only. The aliowable treatment
capacity of the plant is 50 to 100 TPD. According to the MOA a total number of 38 projects were
taken up under this scheme. The total Central Assistance proposed during the Ninth plan period
{1997—2002) procedure for release of central grant throngh State Governments is Rs. 180 mittion
and the udget provision during the current financial year is Rs. 5 crores. - '

ii The Ministry of eavironment and forest initiated a schime 1o provide financial subsidy to the tune of
50% of the capital cost to set up pilot/demonstration project on Municipal Solid Waste composting.
The Ministry also extended limited financial assistance for waste characterization and feasibility
studies. The scheme was introduced in 1992 and the Ministry sanctions the following three projocts.

i The municipal solid wastc management project Nagar Nigam, Ghaziabad at a cost of 53 lacs.

ii. Pilot projeet for solid waste management for Hyderabad City, Mumicipal Corporation, Hyderabad
at a cost of 53.3 lacs.

i Pilot project for solid wastc management in _Shimla at a total cost of Rs. 25 lacs.
None of the above projects have been established or commissioned.
Other Concessions by State Governments and Urban Local Bodics.

i Land : In many cases the State Govermment/ULBs make land available to the entreprenenr for
siting of composting facility at a nominal lease. This is primarily to improve the commercial viability
of the venture in order to promote fESOUICE rECOVOTY.

ii. Other : Some State apgricultural Departmicnts are considering subsidizing the price of such compost
in arder to promote waste composting facilities. '

It s impéraﬁw: that these be strictly implemented. It would also be useful to test the raw material
coming to these composting facilitics to ensure that it excludes hazardous and medical waste.

Waste segregation at source should be aggressively promoted. Waste quality directly determines the
costs of pre-processing of waste to suit the chosen technology. Enforcement of strict measures ta avord mixing
of undesirable waste streams will play a major role in making such facilities wore viable,

Finally, tsrms for MSW supply, allotment of land and market for the end product directly affect the net
revenue to the facility operator and thus are factors in determiming the financial viability of projects. It s
necessary that the terms are conducive enough to attract private sector participation in the activiiy.

PROGRAMME FGR PROMOTION OF WASTE-TO-ENERGY
Past Efforis

One of the inftial initiatives of the Government was in supporting the setting up of a refuse incincration-
cutn-power generation plant at Timarpur, New Delhi in 1987, This was sut up as an R&D project using Danish
Technology and financial support from Govt, of Demmark. However, it could not operate satisfactorily on
contimuous basis due to mismatch between the incoming waste fed into the plant and the plant design and the
Govt. decided to close down the facility. It was later planned to lease it out to interested entreprencurs who
could make their own investment in making necessary modifications in the plant and operate it on comigercial
basis, but the cxercise was dropped as no offer was considered acceptable. Considering that the plant is based
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on over 14 year old incineration technology which has seen much advancements and it will make better sense to
set up an altopsther new plant based on latest technology, the plant is now being disposed of.

Support from Central Government for Waste to Energy Projects :

In the year 1995-96, the Nationa! Programme on Energy Recovery from Urban and Industrial Wastes
was launched by the Ministry of Non-Conventional Engergy Sources (MNES), which 15 being continved over
the years. The objective of the program is to create an environment and fiseal regime conducive to improving
wastec management practices. The program provided various types of fiscal and Anancial incentives, to TULBs
and privatc firms for setting up waste to energy facilities. As a resul of this programme, there has been much
interest for partncring amongst local bodies and private sector for sr:ttmg up pro;ccts for generating of power
from municipal solid waste.

A number of feasibility studics for setting up projects on epergy recovéry from waste have been
" supported under the programme in different States : UP (11 studies), Haryana (7), Andhra Pradesh {6), Gujarat -
{(4), Madhya Pradcsh (7), Kamataka {1) and Kerala {1}.

On-going Efforts

in the Scheme for year 2000-01, mcentives were modified to make the program more abiractive to the
private sector, Current inecntives include an interest subsidy, financial assistance, support for TA studics, and
service charges to F"Is for channeling these subsidies,

® A plant to convert 700 TPD MSW in to 210 TPI} of RDF Pellcts is being set up by a privatc
enterprencut on BOO basis in association with the Hyderabad Municipal Corporation. It is based
on the Pellctisation technology developad by the Department of Scicnee & Technology (DST). The
pellets so produced would be used for tndustrial fucl inttially and for 6 MW power generation
vitimately. One line of 105 TPD fuel pellets has alrcady been established, which is nnder trial
operations.

® Two other projects being set up by private enterprencurs on BOO basis are (i) project in Nagpur
city to generate 4 MW power and 150 TPD of compost from 500 TPD of MSW using Biomethanation
technology, which 1s under mstallation and {if) praject in Lucknow ety to gencrate 5 MW power and
13 TPD compost from a minimum 300 TPD of segregated MSW, also based on Biomethanation
technology, winch 15 at advanced stage of finalisation of various tivups and the works are likely to
commence in near future.

® The Municipal Corporation of Vijayawada has tied up with an entrepreneur for setting upr a project
on BOO basis, for producing ROF Pellets trom MSW and penerating power from these Pollets,
The prapect will utilize waste of rearby Guntur city also. Initially, the Cﬂrpurﬁtion had ticd up with
another entrepreneur for setting up a Pelletisation project but it could not take ofT as the promoter
backed out due to own financial problams.

® A number of cnterprencurs are in various stages of discussion/tie-ups with Corporations of Chennai,
Bhopal, Mumbai, Hyderabad, Dilhi, etc. for setting up WTE facilities. based on different technol ogics.

® The work un preparation of a national master plan for asscssing the potential of encrygy reeavery
from urban and indusirial wastes began in year 1999-2000 and is in progress.

® The work on preparation of a national master plan for assessing the potential of cnergy recovery
from urban and industrial wastes began in year 1999-2000 and is in progress.

The Projeet financing in all these is arcanged using a mix of promoter cquily, leans fiom Fls, supplicrs
credit and capital/interest subsidy from Government.
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Support from State Governments

Same state governments namely (Rtar Pradesh, Madhya Pradesh, Tamil Nadu, Andhra Pradesh,
Maharashtra, Haryana and Karnataka have announced policy measures pertaining 1o allotment of land, supply
of garbage and facilitics for cvacuation, sale and purchase of power to encourage the sctting up of Waste to
Energy projects. Land for the facilitics is being provided by the ULB at a nominal lease rent. The tariff for
power purchase generally agreed to is as pér the general guidelings tssued by the Ministry of Non-Conventional
Energy Sources. However, there are often delays in finalization of the actual terms with the enterpreneurs,
- specially with regard to power tariff, in the wake of deregulation of the power sector/absence of clear policy
directions, - '

FISCAL INCENTIVES FOR SWM INFRASTRUCTURE FINANCING
FISCAL INCENTIVES CURRENTLY AVAILABLE
(1) Tax Exemption to Certain Bonds by Local Authorities

Section 10 Clause 15 ; In recognition of the need for mobilizing resources for urban infrastructure projects,
the government has accorded a tax-fiee status to the interest on bonds issucd by local authorities each year.
These bonds would be specified by the Central Government through the notification in the Official Gazette,

{2) Tax Holiday to the Praject Entity for Sclid Waste Management

As announced in the Union Bodget 2001-02, deduction under Section 80LA of the Act m respect of profits
and gains of undertaking/enterprise engaged in infrastmcture facilities, etc. is proposed to be at 100 percent of
such profits for 10 consecutive asscssmaent vears out of first 15 years, except for the following infrastructure
facilities where the deduction would be available for 16 consecutive assessment vears out of first 20-vears :

® A road includimg toll road, a bridge o rall system;

& A highway project incluﬂhg honsing or other activities being armv miegral pﬁrt of the highway project;
- and :

® A water supply project, water treatment svstem, Imigation project, samtation and scwerage system
ur sohd wasie management system.

To gualify for tax-holiday under this provision the conditians required to be satisfied are :

® A company registered in India, or a consortium of companies registered in India, own the Enterprise
carrying on infrastructure business.

® The Enterprise has ertered into an agreement for developing. maintenance and operating infrastructure
facility,

& The apreement is with anc of the follewany . central government, state government, local authority.
any other statutory body. or such other entity/body as may be notified to the contral government.

® The infrastrcture facility shall be transferred to the government/avuthority within a period stipulated
in the agresment (note : as announced in the Umon Budget 2001-02, this reguirement is proposed to
be removed) :

® The Enterprise starts operating and mamizining infrastructure facitity on or atter April 1, 1993,

Infrastructure facility is defined by clause (ca) of Sub-Section {12} of Section 80LA to muan the following :
road, highway, bridge, airport, portt, rail systom, such other gublic facility of similar nature as may be notificd by
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CBDT. In order to attract commercial enterpriscs, as announce in the Union Budget 2000-01, the definition of
infrastructurs was broadened to include solid waste management and water treatment plants.

(3) Income of Infrastructure Capital Funids/Companies to be Tax Exempt

Section 10(23G) : This Section provides that any income of an infrastructure capital fund oran infrastructure
capilal comparny or a cooperative bank by way of “interest”, dividends and lofig term capital gains from investments
made by way of equily or long term finanee in an approved enterprise wholly engaged in the business of
(i} developing, (i) maintaining and operating or (jii) developing, maintaining and operating an infrastrcture
facility shall not be included in computing the total income. :

In crder to provide impetus for infrastructure development, the scope of the term “infrastructure facility’
as defined in Sub-Section (12) of Section 80TA is now enlarged so as to include solid waste management and
waler treatment withir its scope. Asa consequence, ingome drived by infrastmcture capital fond or infrastructure
capital company for investments in any enterprise wholly cngaged in the development of these infrastructure
facihities would be exempt from Tax,

Further the criteria for companies that contd avail of benefits under Section 10{23G) of the income tax act
has been broadened trom those maintaining, operating and developing (that is all activities were to be dene by
ang company) to now those companies that could be doing cither - developing, operating and maintaining;
developing, maintaining and operating; long term funds, project development support, pushing refonn agenda for
increased investmeont inflow,

The clauses {a) and {b) of the explanation 1 to the clause 10{23G) have also been amended to bring the
definition of infrastructure capital fund in conformity with the said clauses. The proposed amendments took
elfect retrospectively from |st April 2000 and will accordmgly apply in rclation to agscssment year 2000-2001

and subsgquent years. '

As armounced in Urion Budget 2001-02. it is proposed to align the meaning of “cligible enterpriss™ with the
meaning given in Section 3014 (4) of the Act: Further, the scope of the term “interest” has been enlarged to
melude any guarantec fee or commission received by a financial mstitution for giving any guaramtee to or
‘providing credit rating in respect of an enterprise, which has been approved by the Central Government in this
repard. Also, this exemption is now bemg extended to Co-operative banks.

{4) Tax breaks to approval Fls

Section 36(1)}{vii) : This Section provides for tax breaks to approved financial corporations engaged in
providing long term inance for industrial or agricultural development in India. The Scction has boen amended
with cffect from asscssment year 1996-97 as follows in relation o its ambit as well a extent -

® ‘The deduction will now bu available for development of infrastructure facilities in India - for this
purpose the cxpression infrastructure tacility shall have the meaning assigned to it in Section S0LA.

® The said deduction was hitherto allowed to the extent of 40 percent of the entity’s total income
carried to a speeial reserve. The deduction was ailowed on the “total income™ and not with reforence
lo the income from the activitics specitied in Seetion 36 1){viii), The Section is now amended in order
to limit the deduction of 40 per cent only'to the income derived from providing long-term finance for
the activitics specified in Section 36(1}(viii) and as computed under the head profit and gains of
business or profession, This takes outside the purview of deduction, incone ansmg fram other activities
or from sources other than busimess.

The benefit under this Section is curreatly restricted to financia) institutions — such as IDBI and 1CIC] —
that are engaged in providing long-term finance for industrial and agricubtural development or development of
infrastmctere feilities in India, .
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{3) TIncluded as Eligible Investment of Charitable Funds

Section 11(5)(ix) : This clanse provides for inclusion of deposits with or investments n any bonds issued by
a public company formed or registercd in India, with the main objcetive of carrying on the business of providing
long-term tinance for construction of houscs in India for residential purposes, as an cligible investment of trusts.
As anncunced in the budget speech of year 2000 & new clause 5 o be inseried in the sub-section so that
investments in public companies formed and registered in India with the main objcctive of carrving on the
business of providing long-term finance for urban infrastructure would also be specified as one of the eligible
modes of investment. This enables sponsors of urban infrastructure projects to have access to mvestable surpluses
of charitable trust funds.

{6) Indirect Taxes and State Levics
® There is 16 per cent Central Excise duty levied on SW machinery.

® (Customs duty levied on SW machinery is 35 per cent plus. Now that SWM is defined as infrastructure
under ¥0IA of the Income Tax Act, 1961, it is requested that Customs duty on SW machinery for
waste treatment projects be brought on par with equipment for pallution contral.

® No excise or sales tax is levigd on compost (manure).
RESPONSIBILITIES OF STATES

Each state would need to formulate its policy to effectively complete for investments required for developing
such imfrastructure within the state. Thus at the state level, levics could be rationalized for defined projects.
Eligible projects could be defined as those where financing is fully underwritten in 2 creditable manner or whete
the state or state government is a partner with a minimum set equity stake, '

State governments should carefully consider and provide these incentives in a manner, which reflects their
concetn and gravity of the situation in their state. For mstance the state of Maharashtra generates the maximym
quantity of waste and must therefore promote remedial measures.

ADDITIONAL FISCAL INCENTIVES RECOMMENDED FOR SOLID WASTE
INFRASTRUCTURE FINANCING '

Section ROIA — benefit to project entity
a. Extend to Existing Infrastructure facility

The section specifies that the infrastructure facility should-be “new”. Accordingly it may not include
projects, which involve remaking or expansion. Most infrastmacture projects would involve acquisition
of existing facility to mest the increased demands. It is necessary 1o capture revenues from existing
facilities to make the expansion viable, Hence it is recommended that the scope of definition be extended
to inclnde projects invelving expansion or remaking existing facilitics.

b, Ownership of Infrastructure Facility

The Section requires the facility to be “owned” by the enterprise. But in many infrastructure projects it
may not be feasible o own all the facilities. Some of the equipment may be procurcd under a leasing or
other financing arrangement, [t is therefore necessary to clarify that the scope of this Section extends
tor includs cases where part of the facility is procured under a lease or any other financing arrangement.

Add New Section ar Amend Section 35AC - benefit to project sponsor

Tn order to provide equity support from the business community and to provide an incentive for funds to
flow into the infrastmcture sector, it is recommended that investment in the share capital of SPVs undertaking
infrastrocture projects be eligible for tax rebate.
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This incentive could be provide through an amendment to Section 35 AC of the Income Tax Act, 1961.
Under Section 35 AC any cxpenditure by way of payments of any sum to public sector companics or 2 local
awthority or to aty association ar institution approved by national corumittee for carrying out any eligible project
ar scheme for promoting social and economic weifare is allowed as deduction. Expenditure directly meurred on
such projects or schemes is allowed as deduction. '

1t is recommended that similar deduction be provided in respect of expenditure on ehigible infrastructure
projects. Projects eligible for benefits under Scetion 35 AC could be defined as those where the financing is fully
wnderwTitten in a creditable manner or where the Central or State Government is a partner with a mitirmum
equity stake.

Indirect Taxes and State Levies
Customs lavied on SW machinery is 35 per cent plus. Now that SWM is defined as infrastracture under

20IA of the Income Tax Act, 1961, it is required that customs on SW machinery for waste treatment projects be -
~ brought on par with equipment for pollution control.

SWM services not to be taxed and state levies need to be rationalised

Solid waste management scrvices have remain neglected for over five decades and therefore, therg is a
nced to give fiscal incentives for SWM infrastructure financing in the form of not taxing the income derived
from solid waste management services by the private entrepreneur and rationalisation of mdirect taxes and state
levies in view of the fact that SWM is defined as infrastructure under Scetion 801A of Income Tax Act, 1961

=
Recommendations made by the committee appointed by the Supreme Court of India

£ Local body cannot escape the responsibility of providing solid waste management serviges on the
ground of paucity of funds. It must raise finances (o maintain mimmum level of serviees.

Lacal bodies should

= Observe financial disciphne by putting a ban on wastefill cxpenditure and non-essential itoms of
work and find funds for SWM services.

=  Inprove collection efficiency of taxes and charges.
=  Revicw the existing rates and charges and introduce the clement of cost recovery. -
= Inﬁoduw NGO and private sector participation.

The State Government should

= Asscss the gap in finances available with the local bodics and funds rcqun"f:d for essential services
of the local body. ' '

= Give fiseal autonomy to local bodies. _ ' !
= Give inccnlives to recycling industry.

= Extend financial suppart to urban loca! bodies for a pericd of three years as per the formula given
i the report.




The mandatory provision in the Municipal Solid Waste (Management & Handling) Rule, 2000

Every municipal authority shall be rcsponsible for infrastructure development or collcction, storage,
segregation, storage, transportation, processing and disposal of municipal solid waste in terms of Municipal
Solid Waste (Management & Handling} Rules, 2000 and each local body shall meet the compliance critcria
as shown in Schedule — IE and meet the specifications and standards specified in Schedule —111 & IV.

The local bodies have, thersfore, to find funds and create a mechanism to provide services through user
charges or private sector participation to mest the mandatory requirements of Lyw.

Ceonclusions & Recommendations
<>  The ULBs must make adequate allocabion of funds for SWM services.

= There should be a scparate head of account of income and expenditure on solid wasie
management,

User charges should be introduccd to meet the cost of SWM services.
= DPrivate sector/NGO should be involved for providing services and cost recovery.

Revenue recovery should be made from composting waste-to-energy and by way of tipping
fees for disposal of waste.

= Fines shonld be levied for Jittenng the streets.

Borrowing of fiunds through access to capital market by 1ssuing tax-free municipal bond may be
attempted by large cities.

= The Government of India schemes for subsidies may be availed of by the cities by submitting
project pmpu_:-sals.

> On going schemes of Government of India for promoting composting of waste and waste to
cherpy projects may be availed of by the citics.

= Mega citics should avail of the centrally sponsored schemes of infrastructure development for
improving SWM services. -

© The enterprenents dealing with solid waste management should avail of benefits of tax holiday
wnder Scetion 801A of the $ncome Tax Act after qualifying, :

=  The Central Govermment may consider reducing the customs duty on SWM machinery as solid
wastc is defined as infrastructure under $0TA of the Income Tax Act, 1961 and put on par with
pollution control equipment.

= A new Section may be added or Section 35 AC may be amended in the Income Tax Act, 1961
to give beneflt to project sponsor.

= The State Govemments may formmlate policies to effectively compete for investments required
for devcloping SWM infrastructure within the state.

& SWM services nay not Lo be taxed and stalc levies need to be rationalised.
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CHAPTER —7
SECTORAL LENDING BY FINANCIAL INSTITUTIONS

Hnusing and [frban Develepment Corparation (HUDCODY -

Under its Urban Infrastructore Financing Program, HUDCO provides financial assistance (as loan) for
the waste management sector Waste Management projects linked to renewable enerpy are also cncouraged,
depending npon their viability and sustainability. Financing of renewable energy schemes in the Small Hydro-
electric Power and Wind Power have just been started. Technical Assistance in the form of consultancey and
support in project formulation is provided in the Waste Management Sector. A Waste Management Cell has
been created within its Urban Infrastructure Finance Wing for augmenting thess efforts, HUDC O also facilitates
project formulation and acts as an arranger of funds if required. Some of the subsidies/soft leans available from
GOl is also routed through HUDCO in order to dovetail the grant and debt for tacilitating the projects.

Broadly HUDCO’s portfolio for lending in the Waste Management sector includes projects for management
of Municipal Solid Waste and Bic-medical Waste, Common Facilities for Management of Hazardous Industrial
Wazstc {TSDF), Bagasse {(from sugar mills) based Cogeneration and Biomass based Powcer Projects ete. The
projéct camponents for mumeipal solid waste mclude storage, colteetion, (reatment, recychng! resourcs recovety
{composting, waste-to- energy} and disposal. These loans may be availed by bath the public and private sectors,
Joint {Public-Privats) and Cooperative sectors as well as registered NGOs.

1. Financial Assistance

The interest rate and extent of financing for HUDCO lending depends on the category of the scherne and
of the borrowing agency, the repayment period and the Hype of sceurity offered. It also vancs wath the cost of
capital for HUDCO. The extent of tinancing depends on the category of the projects ds well as the borrowing
apency as shown below :

Extent of Financing

1. Public Sector Borrowing Agencics with Government - B5%¥
‘Guarantee (with Budgetary Provision) for the scheme

2. Direct Borrowing by Gowt. 100%
3. Private Sector
Municipal solid Waste Management : _ . %%
Cl.;:nrm‘nun facility for Bio-Medical Waste Management
Co-generation scheme {Bagasse/Bio-mass based for Power and stcam} ' RELI
Corunon facility for management of toxic and Hazardous waste
Wastc 1o energy scheme

* Extent of Finance for Bagassc based co-gencration Scheme offering %%
Government Guarantcs as sceurity (with budgetary provision)

# Extent of Finance for Bagassc based co-peneration/ 0%

Biﬂ-ﬁﬂss based Power scheme in the Joint Sector _
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4, Joint Sector

Far the Joint sectors having more th.an 26% Government Equity,
conditions for the Public Sector would bz applicable. For the others,
the conditions for the Private Sector would be applicable.

The security for these projects depends on the category of the project and of the promoter/borrower. Typically
the security package includes a combination of the following components

Prime Secority
®  Government Guarantee (with budgetary Provision)

or

® Bank Guarantee of a Scheduled Bank (except Co-operative Bank)
| or
® Morgage of Land and Building (Bankable Assets) to the extent of 125-150% of the loan Amount.
After commissioning of the project, eligible Project Assets including hypotecation of plant and
cquipment may be inchided in the Sﬁcunt}' cover so that an equivalent amount of other mortgage
may be seleased.

Collateral Security
{in case of projects not secured by Government Guarantee)

® Personal guarantee of Promoter Directors backed by mortgage of personal properties
® Corporate guarantec acceptable to HUDCO

@ Bank guarantes from a scheduled Bank (except co-operative Bank)

® Cash deposit in a scheduoled Bank with lien for HODCO

® The extent of collateral security would be 25 - 73%, depending upon the strength and type of
the project and the promoters.

Other conditions

® Trust and Rﬁtmtnm'Emaw Account would be opened as per HUDCO nonns wrth HUDCO’s
lien on all eeceivables. .

®  Assignment of necessary titles/documents, pledge of shares. Deposit of post dated cheques.

2. Procedure for Application and Sanctien

With increasing magnitude of bustness, HUDCO has mereasingly decentralized its operations. Regional
Offices numbering 20 have been scf.up across the country. There are 3 Zonal Offices, 10 Development Offices
and 2 Ficld Offices. The Regional Offices are reaponsible for receiving applications for financial assistance and
appraising the schemes for sanction. Ceriain schemcs are sanctioned at the Head Office depending upon the
categorv and loan amount, Release of loan amount 15 also done from the Regional Offices. The appraisal
process involves m-depth technical, financial and legal serutiny.
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3. The Experience of Financing

The schemes for municipal solid waste management are relatively inexpensive except waste to energy
projects using imported technology. However, according to ‘Municipal Solid Waste {Management and Handling}
Rules, 2000, Sanitary Land-filling would become slightly more expensive in terms of initial capital investraent as
well as recurring expenses for construction of additional cells and strips.

Between 1994 and 2002, HUDCO has sanctioned 22 waste management schemes with a total project
cost of Rs. 713.46 crore and loan amourt of Rs. 38748 crore (excluding projects which did not take off and
were subsequently closed). The list of sanctioned schemes as of now, is mentioned in the table below. It is seen
that out of the total of 22 projects, only 11 {9 municipalities and 2 private) were sanctioned for muntcipal solid
waste management. It has been observed that the municipalities are not much interested in taking loan for solid
waste management and are more interested in grants. Lack of confidence and willingness ta streamline solid
waste management and operate and maintain the same in an appropriate manner possibily due to Institutional
debility appears 1o be one of the main reasons, Non-availability of State Government Guarantee and high rate of
imterest are commonly sited by the municipalities as reasons. However, they readily cotne forward for certain
other infrastructore prajects, which are much more expensive and have the same range of interest rate.

4, Technical Assistance

Under its technical assistance program, HUDCO prepared project formulation reports for solid waste
management for various towns mchiding the pilgrim towns of Thrissur and Guruvayur in Kerala, Imphal (Manipur),
Shillong (Meghalaya), Pendicherry, Tinrpur {Tamil Nadu), Anantpur (Andhra Pradesh), Alwar {Rajasthan),
Aligarh (Uttar Pradesh) and Aliahabad (Uttar Pradesh). Most of these ULBs subsequently applied for loan
assistance from HUDCO hased upon these studies. However, becavse of the reasons mentioned above, the
documentation was not completed by the municipalities and financial closure could not be achieved, HUDCO
has also provided technical assistance for designing community garbage storage facilities at Varanasi, vermi-
compost plant at Tura and incinerator for biomedical waste at Shillong.

HUDCO has also condurted a major Consultancy assistant for the Ministry of Urban Development regarding
mitigation of bird-hit menace for IAF aircraft appropriate waste management within 10-15 km radiug of 10
selected Defence atrfields, namely: Adampur, Ambala, Bareilly, Dundigal, Gwalior, Hindon, Jodhpur, Pune, Sirsa
and Tejpur. Bird hits were posing a pc:tfmtla] hazard to safe operation of fighter aircraft and nmdecruate waste
management was identified as a major reason for attracting birds.

5. HUDCO Project Initialization Fund

In 1999-2000, HUDCO constituted a Project initialization Fund (PIF) to facilitate development of viable
prajects. This fund makes provision for loans toward development of urban infrastructure projects, which included
Solid Waste Management Projects also. The lending areas include preparation of feasibility studies,
analysis/research leading to project development, preparation of consultancy documents and bidding and
documetrtation process.

The PIF is structured o provide lending for up to 100 percent of project formulation cost. However, to
enable a wider spread of fund utilization, the assistance is capped at 3 per cent of total project cost or Rs. 50
million whichever is less. The rate of interest on loans varies between 13 to 14 percent. The loan repayment

pericd is ten vears, including time spent on preparatory studies. The fund allows a moratorium on principle
repayment, permissible till completion of the projoct. The loan in secured by cither govemment puarantee or
irrevocable bank guarantee or mortgage or negative licn on assets.

In 1993 HUDCO had sanctioned a koan of Rs. 1.5 million (100 percent of estimated study cost) to the
Kerala Urban Davelopment Finance Corporation for carmying out a stu::lv and project packaging on Solid Waste
Management for 13 cities in Kerala.
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Industrial Credit and Investment Corporation of India (ICICT)

In 1997-98 ICICI established the Infrastructure Group as a separate Strategic Busincss Division. ICICI
has no standard scheme for lending to SWM projects and such lending is market driven, In principle ICTCI
would consider lending to projects of size range 50 to 60 million, thereby making smaller projects such as
composting facilities eligible candidates. Till date no firm has borrowed from 1CICT for a SWM project, however
they have been in regular dialogue with Excel {private firm inveolved in composting).

Interestingly 1CICT is keen 1w lend to financially sound urban Jocal bodies. Recently 1CICI has signed a
lease lending agreement with Ahmedabad Municipal Corporation (AMC). The arrangement works well for
- both parties since the corporation is a non-tax paying entity and under the arrangement ICICI would acquire tax
advantages of ownership (such as depreciation) and therefore pass on to AMC a better interest rate,

Lease Lending Agreement

ICICI and AMC have entered into a lcase lending agreement for leasing of equipment, includmyg
dumper placers and trucks worth Rs. 80 million. The lease is secured by corporation receivables, such as
income from property tax in selected wards. Under this arrangement ICICT wonld purchase and bold title
of the asset and AMC would pay rent for using it during the lease term. Stipulations have been included in
the agreemen, allowing AMC to purchase the equipment at “fair market value" at end of the fease. Under
the arrangement ICICI would acquire tax advantages of ownership (such as deprw1ahun} and therefore
pass on to AMC a better interest rate,

ICICI alsa leads the Asset Management Company (AMC) récently constituted in Tamil Nadu to deploy
the resources of the Tamil Nadu Urban Development Fund (TNUDF} in which it is a partner along with
Government of Tamil Nado, HDFC and IL&FS.

Infrastructure Development Finance Company {(IDFL)

IDFC lending for SWM projocts is contract based and is linked to pro_lect cash flows and terms of agrr:f:mmt
Loan is provided on market terms and condifions including a market driven interest rate. Duc to input parameters
such as loan processing and monitoring efforts, LDFC prefers that projects have an economic size {approximately
in the range of Rs. 100 million). This essentially precludes composting facilities from being cligitle tor such
horrowing. However, this is not a key criteria for project selection and given the positive environmental s pin offs
of such projects IDFC would consider lending to, er taking an cquity stake, in well-structured projects of a
smaller size alsa. Currently IDEC is in an advanced stage of discussion with Asia Bio Energy for funding a
Waste-to Energy project structured in association with the Lucknow Nagar Nigam (LNN). The facility would
handle a minimum of 300 TPD.

WTE - Lucknow Nagar Nigam

The Lucknow Nagar Nigam (municipal corporation) has partacred with Enkem India Ltd. (project
promoter) for executing a bio-methanation WTE project on a BOO basis. The facility 1s to handle a-
minimum of 300 TPD and the project cost is cstimated at Rs. 760 million.

Enkem India Lid. has floated an SPV called Asia Bio Encrgy for the project and is in advanced
 gtages of discussions with partner firms for taking an equity position in the SPV. Enkem has tied up with
ENTEC (an Austria based firm) to provide the designated technology, ENTEC will also provide the
digester (to produce methang} and a performance guarantee for the same. Jurong engineers {a Singapore
based consortium) will execute the EPC contract and M/s CGEA Asia Holdmg Pte. Ltd {a wholly owned
subsidiary of Vivend:) will be responsible for Operations and Maintenance. Currently the financing plan
for the project is being concretised. A Power Purchase Agreement has been signed with the UP Electricity
Board for power offtake and payment of tariff. Further the Uttar Pradesh government has guaranteed
payment should the electricity board fail to pay. The finances have nearly been tied up for the project as
follows :

50



Table — Lucknow Waste-to-Energy Pruject; Financing Plan
' Rs. in Million
Fundmg ' Amaount Status
1. ~Promoter Equity 'An SP¥ called * Asia bio energy” 200 Tied
has been floated for the project.
2. Govt. Subsidy MNES (30 million for cach MWe) 150 Tied {in principle)
3. EquipmentSupplier  The gas engine is being supplied on 110 Tied
(zas engine, 6 units an operating lease bases with a fixed
of 1 MW each) and a variable lease payment,
4. Debt : Contract based lending by IDFC 200 Advanced stage of
5 Credit Deferréd credis being provided by 100 Being armanged
the equipment supplier
Total | 760
Source : Discussions with IDFC

The project size is approximately Rs. 760 million. IDFC is considering providing a debt of Rs. 200 million
For the project in addition to a smait equity stake. According to IDFC due diligence for WTE projects is extremely
tricky and has to be a detailed exercise. Demonstrated technology, wasie availability, contractual structure
energy, saleability with supporting back-to-back agreements, and risk aliocation and mitigation and promoter’s
prafile are the key criteria that determine the lending. Further in case of the Lucknow project the subsidy
available to the project from MNES was considered critical for making the project viable and facilitating the
Iending.

IDFC has also been approached by promoters for funding of composting facilities at Chandigarh, Trichi,
Punc, Chennai, Coimbatore and Salem. However, these projects are in preliminary stages and discussions have
bees: gensral.

IDFC has alsc been approached for lending for development of a township near Calcutta. This “New
Calcutta Town Project” is ustimated to cost Rs. 4130 million and includes a SWM component of Rs. 100 milion
(comprising of transportation equipment and sanitary landfilling costs. Discussions are in preliminary stages,
however, IDFC lending would essentially be based upon projeet cash flows.

Infrasiructure Leasing and Financial Services {IL&¥S)

IL&FS is a partner {along with Government of Tamil Nadu, HDFC and ICICT) in the recently constituted
Asset Management Company in Tamil Nadu to deploy the resources of the Tami) Nadu Urban Development
Fund (TNUDF).

MNABARD - Refinance.

NABARD has acoess to priority sector funding from the banking sector for agriculture and irrigation.
NABARD makes available project based lending for composting/vermin-composting facilities and such schemes
are considered as priority lending’s. The funding is essentially available as refmancing of loans already made by
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Fls or other banks. According to NABARD there is no “funds limitation” imposed by MNABARD, however, in
arder for a project to bs eligible for such refinancing it must mest the following criteria :

® Commercially viable (mviér_w of project cash flows);

® Technically viability (use of tested technology),

® The private firm must have marketing capacity regarding the end product.
Indian Renewable Energy Development Agency (1 REI}M

. Waste-to-energy {WTE) projects are eligible for Joan from I.REDA.. For Instance in the Nagpur WTE
project that has been designated as a demonstration project by MNES, IREDA gave a loan of Rs. {17.0 million
to the Nagpur waste-to-energy project (total estimated project cost is Rs. 472 45 mullion),

Further the capital subsidy from MNES is also nnrmé]lir routed through HUDCO or IREDA.
Industrial Development Bank of Indi.a

IDBI is & potential source for such funding. Further Section 36(1}{vii} that provides for tax breaks to
approved financial corporations engaged in providing long term finance for industrial or agricultural development
in India is applicable to IDBI.
Industrial Finance Corporation of India Ltd. {IFCI}

TFCI pmﬁdﬂs lending to indusirial projects and may bea potentiai source for such funding.
Other Sources : Commercial Banks, Suppliers Credit, Private Venture Capital Fund

Commercial banks appear 1o be the main source of borrowing by projcet promoters. _

Another p.utantial source of funding is supplicr credit, for cxample in the case of the Lucknow WTE
praject equipment supplier facilitated lending by way of operating lease and deferred credit {refer box on
Lucknow financing plan). '

The emerging venture capital funds may be another possible source of funding, especially for WTE projects
where projects costs are in the range of Rs. 400 to 800 million (economy of scale in terms of processing and
monitoring of loan). However promoter profile is one of the key criteria for determining project lending by such
funds.

OTHER ACTORS
Biiateral!Multilateral Dﬁnurs

Even though there is no dedicated SWM program, Technical Assistance for such projects may be availed
under programs such as the Indo-US Financial Institution Reform Expansion, US Asia Environmental Partnership,
Urban Management Program, Watcr and Sanitation Program of the World Bank, and under other projects
tinked with water and sanitation. Further & mimber of denor agencies are providing support in related arcas such
as micro finance, poverty, health and cnergy related programs.

Support Institutions/Mechanisms

The Supreme Court guidelines regarding standards and service levels as well as the MOEF rulcs have
precipitated a lot of interest in the sector and are expected to generate much activity in coming years. tn addibion

52



to increased equircment for finances, technical expertise and operation cxpertisc, there will also be an inercascd

demand

in related arcas such as

Advisoryfconsulting services (engincering, legal, financial and managenal} for support in arcas related
to technical studies and design, project structuring and development, preparation of procurcrent
documents and support in bidding process and negotiations, and service momtonng.

Equipment supplicrs/manufactures for mecting incrcased demand and ensuring easy availability.

Availability of suppart institutions/mechanisms e.g. such as insurance facilities for such projects and
staff, appropriate dispute resolution systems, ote.

=

Conclusions & Recommendations.

The urban loca! bodics should avatl of the financial assistance (loans) and technical assistance for
project formulation from HUDCO, which also facilitates projects by dovetailing HUDCO finance
with subsidy/soft loans fron GOT through vanoeus mimstrics.

ULRBs can avail of lending fron  TCTCI for SWM projects in the range of 50 to 60 million Rupees
mvestment. They have set up an infrastrucre group for this purpose.

ULBEs can also avail of finances from Infrastmeture Development Finance Company (IDFC)
where the lending is contract based.

NABARD refinancing scheme could be availed of by the ULBs. NABARD mukes avaslable
project baged lending for commposting on priority.

ULBs may avail of finance from Indian Renewable Encrygy Dovelopment Agency {(IREDA) for
wasts to energy project and avail of the capital subsidy from Ministry of Non-Convention Energy
Sources routed through HUDCO or [REDA,

ULBs may avait of services from 1LFS, IFCH, 1DBI for financing the mirastructure and take the
assistance of bilateral/multilateral donar’s technical assistance for such projects. As por cxample,
USAID, US AEP, Indo-US Financial Institutions Refarms and Expansion Project (FIRE Projcct),
UM, WSP., cte.
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CHAPTER —8
PRIVATE SECTOR PARTICIPATION IN SWM IN INDIA

“Omne of the proven ways world wide, of obtainng efficiency gains in solid waste management is through
the involvement of the private sector-—that is, when the key snceess factors of competition, transparency and
sccountabibity are present” (Cointreau-Levine, 1994). In addition to being a potential source of attracting project
funding and ncw technology, the rationale for Private Sector Participation (PSP includes benefits such as cost
savings and improvement in efficiency and effectiveness in service delivery, These are due to greater financial
and managerial autonomy and accuurrtabﬂit}f in private sector operations. However the degree, to which these
efficiency gains are reflacted in bid prices and shared with the local body, depends on the keenness in c::rmpcutlm‘l
amongst private firms.

In order to facilitate the bidding progess, citics must structure the proiect suitably and pre-define basis for
payment. There are obvions advantages to be gained i terms of operational efficiencies where the bidder 1s
allowed flexibility in system-design, and the bids are performance based. Further, project viability often hinges
on information regarding waste quantity, quality, flows etc. and must be adequatley determined by the local
body/private party.

Initial experience in India suggests that cfficiency gains are to be made [rom PSP in SWM.
However in the absence of adequate data and cost information, it is difficult to properly quantify such
gains. Further, any cost computations must include in the analysis, costs of : bidding, project design
and service monitoring, as also record the level of service delivered,

Potential Cost Savings from PSP in WM in India—Initial Expefinnces
New Bombay (1992-93)

— The private firm’s cost of service delivery at Rs. 4.3 million per year was much lower than
CIDCO’s costs of Rs. 9.9 million, thereby indicating an cfficicncy gain as high as 56 per cent.

Rajkot {1991-92)

—  Upon privatization, the Rajkot Municipal Corporation’s exponditure on removal of primary waste
was reduced from Bs. 1.7 million to Rs. 1.4 million, indicating a saving of 15 per cent.

—  Further, the corporation’s expenditure (including establishment costs) on sceondary waste removal,

drapped fram Rs. 260 per ton to Rs. 200 per ton, thereby indicating an ¢fficiency gmn as high as
23 per cent.

ULBs
—  Income from resource 'rccuvcry projects such as waste composting

Seurce : Based upon information available in the draft policy paper on urban mﬁ'actmefu re, Ministry
of Urban Development.

It must be noted that private sector participaﬁoﬁ cannot be used as 2 panacea for all problems. In order to
attract private sector in service aspects such as collection and transportation or landfill site management, (fLBs
will have to put their house m order. It 1s important to introduce conmmercial orientation in the outlook of cities,
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regarding delivery of SWM services. Improved revenue generation and accounting practices remain critical
pre-requisites. Cities must establish/improve income from operating revehues and also improve/strengthen their
overall resource base. Transparency in procurcment of equipment and services must also be maintamed.

The prasent capacity of municipalitics in India to manage the privatization process varies across citics and
there is a clear need for developing in-house financial and managerial capacity. Further, monitoring of private
sector is important, since the onug of ensuring proper service delivery and standard compliance, remams with
the local body. '

It is cssential that citics choose and develop solutions that respond to their local needs and capacities,
- Further, these must be constantly reviewed and adapted to best deliver the service. Parivate scetor participation
must be introduced within the framework of a macro waste management plan for the city. “Hyderabad is
probably one of the few citics in India where the approach to contracting for solid waste management has been
developed systematically within a citywide perspective” (Mehta, Meera 1995).

Contracts for Scild Waste Management—Municipal Corporation of Hyderabud

Over the last five years, Hyderabad Municipal Corporation {HMC) has been developing and refining
approaches to involving private sector in its SWM services. These measurcs have spanned private scefor
involvement in primary collection, street sweeping, transportation and disposal of sofid waste in the ¢ity. Therc
is a clear effort to move towards a simple sysiom that responds to the local private sector and HMC capacity to

monitor. This process suggests the need to continually revicw and adapt the process to local coutexts.

Item. 19957 199708 1998-99
Scope of Only ot sweeping, collection  Soparate contracts for arcas Contracts reforms into “Day Units”
Coniracts and transporalion of garbage  and main roads with inclusion for arcas and “Night Units” for
of transportation main roads
Pmcuiermnt Frocured through lowest tid Procuted through lowest bids Procured throngh technical capacity
Process for a monthly rate for given for »n mite per quantity of garb- and pasl experience at a fixed price
quantity of work in specified age delivered for a defined unit which representis
areas equal quantity of work
Coverage of 27 arcas covering about For main roads a length Planning for the cntice city by divid-
the Arrange- 40000 populalion and a coyering 1535 km. in 4 myg into day and night onits, Abont
et distance of 27 km, contracls, For ather areas, 7 60 per cenl of Lotal work is contrie-
municipal wards with about ted out.
30 per cent coverage of ity
Provision for Penalty linked (o “unsatis- Penaliy linked to 15 per cent Penalties based on performance
Penaitics factory” work at 2 per cenl of the assessed value af uusatns— maonitoring systemn uging detailed in-
of the coniract amound, Mactory’ work put and outpt criteria.
Momitoring  Limited role of conmznani- Enhanced role of communities Rolc of connunities made more ¢x- |
Systems ties, weak minnicipal mom- and increased participation of tensive with informal committecs

wIing

wormnen, Stengthened municipal
systems and introduction of

computerized weigh bridges.

Compalterized monitoring with the
Daily  Deduction  System.

Sowrce : Mehta Meera (1908). "A Review of Public-Private FPartnerships tn the Water and Envieammental Samt‘m‘mn in
Indig”, Water and Environmental Sanitation Group. DFID, india.




TYPES OF PSP ARRANGEMENTS AND ISSUES EMERGING IN SWM IN INDIA

A number of cities in India arc experimenting with various forms of arrangements to introduce private
sector participation in SWM. Contracting of equipment or of discreet components of scrvice is a popular method
of introducing private sector participation. Such contracting is cssentially based upon a fee based payment
arrangement. Meanwhile long-term concessions (BOOT/BOO) arc the popular form of agreement being used
for revenue generating components of the service, such as resource recovery projects. Under such arrangements,
the private scetor fimances and owns {for period of time sufficient to depreciate investments and provide a
reasonable retumn to the equity investors) MSW facilities. Tn return, the local body typically grants and enables
access to a specified quantity of MSW. The local body may also provide land for the facility at a nominal lease,

{I CONTRACTING FOR MAINTENANCE JOBS, EQUIPMENT/VEHICLES
(#) Vehicular Flect Maintenance and Repair

Most local bodics tumn to open competition for minor repairs/flect maintenunce of waste transportation
fleet. Quotations arc obtained from various garages and the job is given tw the lowcst bidder.

(h) Vehicles

Contracting to lease equipment/vehicles, rather than to oblaitt service is one way of obtaimng equipment
especially whon the opportunity to borrow mancy tor a capital investment is limited. Typically in such armangements
the private firm provides the vehicles as well as fuel and maintenance. However it must be recogmized that
leasing equipment/vehicles may limit the cholee of the local body to type available in the market.

Contracting Waste Transportation Vehicles
Brihan-Mumbai Municipal Corporation

At present Mumbai contracts the scrvices of waste transportation vehicles {without labourgrs) for all

24 wards. A total of 140 tempos are hired daily and ace used in narrow lanes and slums. The contract rates

. for thesc tempos vary from Rs, 550 to 730 per vehicle per shift of eight hours that includes three tnips.

Further the service of approximately 800 dumpers (capacitivs of § cum to 10 cu.m} is hircd, with the

assumption of one trip per shift of ¢ight hours and dircet unloading of MSW at designated dumping gronnds,

The contract rates include costs for maintenance. Earlicr, the city also contracted a drver and- 5 labourers

with ach vehicle, howeyer, pursuant to problems related to contract fabour issues this practicc has now
bieen discontinued. '

Source : SWM Deparfment, Britan-Mumbai Municipal Corporation ‘

The city of Mumbai has been contracting vehicles for more than 13 vears, for waste transportation from
all 24 wards within its jurisdiction. Earlicr, the city also contracted a driver and 3 labourers with each vehicle:
howevet, pursuant to problems related to coutract labour issucs (refer box under scction on legal impediments)
this practice has now been discontinued. The Ludhiana Municipal Corporation has also appointed private vehicle
owners 1o transport solid waste at naght. '

(2) SERVICE CONTRACTS FOR DISCREET SERVICE COMPONENTS
(a) Waste Collection and Transportation

“Iherc i3 great opportunity for privatization of waste collection and transportation service under contract
with the local govemment, One of the reasons lor this s the absence of batricr to entry. The service involves
Jow cennomies of scale, technological simplicity, and moderatc mvestment costs” (Donahue, 1.1, 1989). Currently
more than 50 urban local bodies in India have entered into various contracting arrangements with private firms
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for waste collection and trangportation. Typically these contracts ate fee based, wherein the local body pays the
private firms a monthly fee for provision of serviees.

Based upon technology and investment requircmeents, varions profiles of private firms engaged In such
activity in the conntry are gmerging, Metro cities such as Chennai and Mumbai have gone i for the mechanized
approachcs requiring larper investments, and have attracted national and international firms. These cities have
better financial capacity {budget sizc, revenue base cte ) as well as managerial capacity {process managcment,
servive monitoring ctc.) to be able to attract and manaye larger firms.

In cases, where citivs have gone in for relati vely simpler technology solutions requinng moderaic investments,
local firms with modest financial resources are increasingly cntering the business of waste coliection and
transportation, In the city of Hyderabad there is a clear effort to move towards o simple system that responds
to the local private sector and MCH capacity to monitar,

Iﬁtcrustingl}' cities are also cxperimenting with ComTmumty contract systems {with NGDs and CBOs) for
primary waste collection and sweoping, s in Hyderabad, Mumbai, Vifavawada and Ludhiana {rcfer section on
NGOs/CBOs), ) : '

Modcemizing Service Delivery and Management
Privatization of MEW Collection and Trahsportation-—Chernai M unicipﬂ Cormporation

With a view to mechanize and modearnize its service dehvery, and also modemize serviee management
techmques, the corporation of Chennai has privatized waste collection and transportation in 3 Zones {6, 8
and 1} within the city covering approximately 35 pet cent of Corporation area.

As a first step, the Chenmai Municipal Corpoiation had hired consultants KPMG {Klynveld Peatt
Marwick Gocrdeler) to assist them through the entire process. The Chennai Mumuicipal Corporation and
the Tami! Nadu Industrial Development Corporation first called for RFQs. Subsequently, out of 7 firms
that responded, 4 were pre-qualified, Of these, 3 firms subminted commercial proposals and oniy one bid
was vvaluated as a successful bidder, The sclected bidder M/S C.G.EA Ast Holdings, Singapore, was
selected on October 1999 and the agreement signed on November 1959, Operations began earlier this
year on March 2000 Co

As per terms of agreement the private operator 1s responsible for sweeping, collection, stoting and
transportation of waste as also for creating public awarcness throngh TEC. Waste matetial includes garbaye,
canstriction waste and garden waste. The private operator has committed to deploy more than 1800
emplayees, 31 compacter trucks, 30-35 hook lift trucks, 170 auto rickshaws, 800 modifed bicveles, applied
swiepers, mechanical sweepers and 5300 maobile garbage bins. In addition they will modernize 2 vehicle/
oprational depots in Zonc 6 and 10, and 2 transfer station in Zone 8 and 10. '

The daily quantity of wastc to be removed is in excess of 10060 TPD for a tenn of 7 years. The rate
offered by the private finm for the first year is Rs. 648 per MT to be escalated annually at 5 per cent. This
18 much [ower than the corporations estimated cost of Rs. 1050 per MT for scrvice delivery through its
own manpower and machines, The corporation estimates a saving of Rs. 10 to 12 crore a year.

Most existing corporation workers were redeployed to other departments and no worker lost his job.
Meanwhile all workers of the private firm have been provided with appropriate unifarms, gloves, caps,
shoes and safcty gear. Further provision of toilet and washing facilities is planncd at each site,

Source : Presentation by the Chennai Municipal Commissioner
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Key Impediments in Contracting Waste Collection and Transportation Services

The following key issuas currently act as impediments in contracting of waste collectian and transportation
services, First, in abscnce of user charpes for SWM services in most cities, contract fee is essentially met out
of the general revenue of the local body. This requires that local body have a sound revenue base and allocate
resources to SWM activities. Further ¢t is also important that cries establishfimprove the income from the
operating Tevenue generated from the delivery of the service. The privatization effort corrently nnderway in
Gandhinapar would be the first attempt by any city to link user charge billing and collcetion to payment of the
povate firm.

The second critical issue is the issne of labour redundancy. [n some cities as nuch as 20 to 50 per cent of
total staff of a lecal body may be engaged in the activity. Most of this staff 1s engaged in waste transportation
and collection. It thercfore becomes imperative that an adequate stafting plan is drawn out and the apprehensions
of these workers addressed adequately, if PSP gfforts have to be successful. Many approaches exist and are
being used in varicus cities, These generally include a judicious combination of labour retrenching, redeployment,
retraining and retirement. In some cases around the world, Iabour groups are allowed to pariner with private
firms for bidding projects. The labour has a working knowledge of issues related to service delivery and there
arc obvious benefits to be gained from such arrangements. However it is mmportant that cities involve and
consult the labour while drawing up any arrangement. Such active participation is critical to the success of any
such plan.

PSP Vs Staffing Issues
Experience of Brihan-Mumbai Municipal Corporation

The BMC has a total of 33000 ecmployees working in SWM, Of these 9000 employees are sweepers,
while §500 are involved in loading vehicles. According to city cstimatcs approximatcly 50 per cent of thess
employses will retire over the next five years. The city has decided to not make any new recruitment for
the service in lieu of its various privatization plaas. Further once these privatization schemes are made
operational, the city proposes to redeploy many of the existing staff to additional areas and slums.

However the actualization of any such plan hinges upon active consultation and participation by
labour groups. In an imitktive in 1994, the city privatized sweeping {manual night sweeping) of 34 km of
road length in a demarcated area (Dahisar). As a result, out of a total 130 corporation cmployees working
in the area, 30 were redeployed to slums, Subsequently in August 2000 these employees moved to industrial
court against such redeployment, The contention was that these shoms were on private land and that the
corporation had no policy of providing service to the same. Further they stated that the corporation had not
tuken them mto confidence at the time of decision making. On October 9, 2000 the conrt made a ruling that
the corporation could privatize sweeping and such labour redeployment to slum areas was allowed. The
corporation anticipates that the labour will now appeal in the High Court,

Sowree - SWAM Department, Brihan-Mumbai Municipal Corporation

Risk in Privatizing Waste Collection and Transportation

Citics must ensure that such service responsibility is distributed amougst multiple firms or between private
firms and ULB staff, for vanous city zones. In case the responsibility ta deliver citywidc services was to rest
with one firm, there would be the risk of t¢ cntite system breaking down, in case of early termination of
agreament. In case of the Rajkot contract for waste collection and treansportation, all service providers in the
city had Joined hands just before an impertant national festival and demanded an increased fee from the corporation,
who were left ina weak negotiating position, Corperations must ensure that they safeguard themselves against
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such scenarios by inserting a.doqué.ts: provisions in the agreements or by retaming a suitable proportion of
corporation staff.

Further, it is important that local bodies implement rules and ensure complrance by houscholds, Education
and cnforcement of punitive measures must be employed to address | non-payment of user charges by households,
opun dumping/night dumping of waste etc. In case of Gandhinagar SWM privatization, one of the concems
raised by potential bidders related to linking payment structures with collection of user charge, was enforcing of

. such payment compliance. While the limited experience of NGOs shows as high as 90 per cent
collection cfficiency, private finms are wary of entirely bearing such risk in the absence of proven enlorcement
MEASUTCS,

{b) Development and Maintenance of Landfill Site

_ Intcrestingly, the Agra Nagar Nigam (Municipal Corporation) had signed an MOU with a private mvestor,
to develop a sanitary, scientifically managed landfill site. The ultimate objective was 1o tap methane gas from the
facility to generate energy. However this MOU has sall not been executed and the project bas not moved
turther. Currently the Chennai Municipal Carporation is actively considering pnvate sector participation n
developing and managing a samtary landfifl site.

(3) DBO, BOOT, BOO, CONCESSIONS FOR RESOURCE RECOVERY PROJECTS
{a) Waste Composting Projects

Bacterial decornposition of the organic fraction of solid waste is known as composting, Decomposition
of organic solid waste can be accomplished either acrobically (in the prescnce of axygen) or anaerobically (in
the absence of oxygen). Approximately 35 composting projects have emerged/finalized in the country over the
past five vears. The designed treatment capacity of these facilities ranges from $0-700 TPD and their combined
designed treatment capacity is 2029125 MT per vear, Further, as many as 17 additional projects, with a combined
designed treatment capacity of 1697250 MT per vear, are in the finalization stage.

Most of the existing facilities have vmerged in the state of Maharshtra, Tamil Nadu, Andhra Pradesh
and Kerala. The Iargest operating plant is located in Calcutta and has a treatment capacity of 700 TPD, while
Thiruvananthapuram recently commissioned the first fully covered plant covering an area of 1200({sq fi.

The capital investment requirement for such projects is typically in the range of 30 to 73 mulkzon (10{-
700 TPD), and preject financing has predominantly been driven by promoter equity,

DBO

A niumber of cities such as Mysore, Calicut, Kochi, Thiruvananthapuram, Shillong and Puri have used
the DBO model for privatizing, Under tliis arrangement the private firm is reponsible for desigming and building
the facility. The financing responsibility and owncrship remains with the local body. The private firm also operates
the facilities for a specificd period of time,

BOOT/BOG

BOOT is the most popular form of agreement that has emerged in the country, with regard to composting
projects. Typically in most such arrangements the private sector finance, build, own and operate the faclity
for a specified pem:nd of time sufficient to depreciate equipment and allow the povate firm a reasonable
retarn, As seen in the various cases in India, this period could range from 15 to 30 years. At the end of
this period the facility is transferred back to-the government, based upon the agreemcnt between the two
parties.
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The Kelhapur Solid Waste Disposal Project, Maharashira
A BOOT Solid Waste Composting Project

Determined to upgrade its solid waste management systent, the city decided to umplement a
waste-composting project using private scctor participation. The project was first conceptaalized toward
end of 1996, As a first step the Kolhapur Mumicipal Corporation enlisted assistance aof consultants ALC
Watson (now known as Montgomery Watson), to carry out field measurements and base studics, prepare
procurement documents and support the bidding process. '

The services of the private finn were pracured through competitive bidding, In Apnl, 1998, the
city invited proposals for project pre-qualification, following which three consorums were short-hsted for
the sccond stage of bidding, The RFP documunts were issued in Cetober, 1998, The Corporation received
two bids in February, 1999, Subsequently in April 1999, following wehnical and financial evaluation, Zoom
Developers (F) Ltd. in association with Larsen Engincers, was selected to implament the project. Howeyer,
due to time taken in obtaining formal clearances from city and statc departments for leasing of land for the
project, the Letter of Acceptance was issued m February, 2000. Finally, almost three years since project
conceptualization and four city commissioners later, (he agreement was signed in September, 2000,

! Under terms of contract agreement the KMC and the sclectod bidder would enter ko a 30-year
i concession agreement for a Build-Own-Operate-Transier {BOOT) contract. The corporation will provide
a long-term lease for the land (4 ha) to the concessionairc, who will design, build, operate and maintain the
waste treatment facility (handling capacity-160 TPD initial year going up to 270 TPD final year) for this
petiod, and mobilize the entire finances towards these activities. The corporation has committed to deliver
MSW to the treatment site (weekly average of 770 tons), for which the concussionaire will compensate it
via a fixed annual payment of Rs. 0.4% million (escalated anmaliy at 8 per eent). The concessionatre has
also committcd to aceept up to 20 per cemt excess waste quantity for wheih it will compensate the city at
a different rate. However the city would be penalized at this same rate should the waste delivercd be less
than the puarameed quantity. The concessionaire will also pay the city a nommnal lease amount of Re. 1 per
sq.mt. per year for Jand. The city cstimates. a total mcome of Rs. 0.65 million in the first ycar of
commissioning of the facility. The concessionaire will be solely responsible for marketing manure produced
from composting of waste. '

Source : Kolthapur Municipal Corporation and Indo-US FIRE project

The private firm typically recoups its investments from imarketing of compost derived from waste
processing. Local bodies sce this, as an attractive method for attracting private capital for creating facilities that
will eventually be owned by them.

In order to make the project viable and to attract private sector, m most cases local bodics have made
avaitable land at a nominal lease amount for such projects, Howesver, there have been cases such as m Tambavaram
(Tamil Nadu) wherein following the issuance of an advertisement to invite proposals, the municipality declined
to provide land on a long-term lease. The municipality’s prime concer in this case was poteutial nususe by the
private fimm,

The loeal body may also guaranice supply of & specified minimum quantity of waste at the project
facility. Some cities such as Kolhapur (Maharashtra) preferred to guarantee a weckly average, instead of a
daily quantity, Typically the payment arrangement between the privatc firm and local body may be laid out1n the
following two marnners : ' .

{i} the private firm pay the local body a price for the quantity of raw matcrial {SWM) delivered at the
) comyposting facility, as done in Kolhapur, or ;

. ill]
3221 UDEPAD3—144



(i) the private firm share profits made trom the end product, i.e. from sale of compost produced, as
done in Vijayawada.

—

Vijayawada Solid Waste Disposal Project, Andhra Pradesh
BOO Solid Waste Camposting Project

This project represents a contractual armangement berween the Vijayawada Municiapal Corporation and
Excel Industries. who provided the technology, financed and operate the facility. The composting facility
has a waste handling capacity of 150 TFD (ultimate capacity-300 TPD).

Fxecl Industrais, based on their earlier cxpericnee in Mumbai and Madhya Pradesh, developed the project
proposal as well as a final agreement. A final arrangement was arrived at through joint negotiations in
1996 The project was itaplemented on a fixed tonm BOO basis, with a provision for negotiation at the end
of the period. As per the agreement, Excel Industries has the freedom to cither provide the services on its
own or through 2 local chitreprengur.

Az part of this arrapgement, Vijayawada Municipal Corpo ration will receive payments from the contractor
for the following, which was estimated to add up to Rs. 0,75 million per annamin 1998

—  Nominal lease rent of Rs. | per 5q.m. per anilill for'3.36 ha of land Yeased for a 30 year period

— Rentper sq.m, per annum for Jand in consideration of already existing infrastructure facilities such
as road, fencing, windrow, platforms, campus highting, drainage ¢tc.

— . Lumpsum amount of Rs. 0.225 million per annum as compensation in consideration for using the
existing buildings, equipments, machinery ete, and

—  Rovalty of 2.5 percent on net ex-factory  sales realization or Rs. 35 per metric ton of organic
manure produced, whichever is higher

Aftur sigming the agrecment with the VM, Excet Industrics completed the construction of the facility in
1997, and it has been operational since. In terms of ongoing operations, VMO has received the paymnents
from Excel Industries on a regular basis. 1 lowever, ihore have been some disputes related to the quantity
of parbage actually delivered on the site, and with both partics making different claims. VM planncd to
overcume these by introducing a computerized weigh bridge at the site.

Sonree - Mehta Meera (1999). "A Review of Public-Private Partnerships in the Water and
Ewvironmental Sonitation in India”. Water ard Fovirenmental Sautation Group. DFID India.

In the Hrst arrangement the local body does not biat any marketing risk, while in the second arrangement
the risk is sharcd between the private firm and tocal body. The second arrangement requires that e local hody
have the capacity to assess and monaiter sales of the end product.

Key Risks in Waste Camposting Prejects
{a) Compost Quality

(e of the key risks associated with compost produced {onm nnmicipal solid waste is quality of the cnd
product, In the absence of waste segrepation at source there s possibility of the end product being contaminated.
This is u substantial risk cepeciully since the GOT is aciively promoting composting facilitics. It is critical that
compost s produce] be environmentally sale and the farmer be assured of its quality. Standardization off
compost guality would also have a bearing on its demand.

0l
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Sohd Wastc Management rules issued by MOEF try to address this risk and include standards, which
such compost must meet. However, it needs to be vstablished that these standards arc adequate and address
all parameters, Farther it is imperative that these be strictly implemented. It would also be useful to test the
raw material coming to these composting facilitics to ¢nsure that it excludes hazardous and medical waste.
Waste sceregation at source must also be aggressively promoted. Some Europuan countries limit the use of
such compost to public gardens and playgrounds.

{b) Market for Compost

Demamd for compost will ultimately drive the price of the end product, which in trun will dictate thé
sustainability of such operations. It is important that there exist 2 market for the product.

Creating a market would require the governroent to set and maintaining stringent standards regarding
the quality of end product, educating users about the benefits of compost and draw up 3 marketing plan. The
fisllowving factors can afiect the demand for the product :

-— The type of agriculturc or horticulture in the segion: Compost finds favourable application in tca
gardens. It may also be used in the development of wasteland.

-— Tntetestingly, Excel reports that approximately 95 per cont o their compost 1s purchased by farmers
for growing sugarcane grapes, bananas, efc, and has resulted ina 25 per cent decrease in chemical
fertifizers use among thesc farmers. Further their compost is recciving good responscs from the
farmers in Gujarat, Maharashtra and Madhya Pradesh. ' :

— Farmer’s preferences - Farmers need to be made aware of the benefits of using compost in
conjunction with chermeal fertilizers.

— Marketing plan : It is important that a proper marketing plan be drawn up. This sheuld nclude a
broad assessment of the total production capacity and demand for such product.

_ Today approximately 35 composting facilities are operational in the country. The designed treatment
capacity of these facilitics is 2929125 MT per year, which would praduce approximately 585825 MT of
organic manure annually, Further, as many as-17 additional composting projects are bemng finalized. The total
treatment capacity of these would be 1697250 MT per year, resulting in additional anmual production of
approximately 339430 MT of organic manurc.

The distance that compast must be transparted has a direct bearing on cost, and potentially demand.
Futher compost is bulkier comparcd to chemical fertihzers and this may somctimes act as a detriment to
farmers while considering its use. It is therefore preferential that the compost finds application in local
tieighbouring arcas.

{v) Single firm advantage in the market

One firm has been instrumental in promoting the accuptabihty of composting projects. This firm is
carrently involved in 23 out of the 36 operational projects, in capacitics ranging Trom project promoler o
tochnolagy provider, Futher this firm is alse involved in at least 11 of the 17 proposed projects, and in most of
these cases (his firm is responsible for marketing of compost produces. The firm’s core business is agro-
chermical manufacturng and it has an exccllent distribution and sales network for ils agro-chemicals. Tlns
cssentially provides it marketing and circulating advantage for its compost producc. While the eftorts of thus
[irtn st be applauded, the government must also creats an environment to promate other firms for marketing
COMPOS,
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{d) Waste-to-Energy (WTE) Projects

_ Waste-to-Encrgy projects include the use of technology that cmploys the process of incincration,

pelletisation or bic-methanation. Such projects are stilt in the initial stage in India, and the viability and sustainabikity
of the technology process and projects, is still being cstablished. The incineration plant at Timarpur (Delh) setup
using Danish teclmology-did not operate because the waste fed into the plant had a low calarific valne. Recent
attempts by the MNES and the MCD to lease the facility to inferested entrepreneuss weee aborted when no
finm could mect the stipulated requirements, NGOs also resisied the revival of the facility, Considering that the
plant is based on over 14 vear old incineration technology that has since seen much advancements, the MNES
has now decided to dispose off the facility.

In the past cities of Vijayawada, Baroda, Bangalore, Mumbai and Kalyan explored sctting up pellebisation
facilitics, another process employed in WTE prajects. However these projects got stalled at varying stages of
project development or were eventually shut down. In the current year, the city of Hyderabad has set up, under
triad operations, a pelletisation plant to convert 700 TPD MSW to 210 TPD of pellets. The facility will be set up
bv a private entreprencar on BOO basis in association with the Hyderabad Municipal Corporation, and 1s based
an teclmology developed by the Departiment of Scienee and Technology (DST). The pellets so produced would
be used for industrial fuel initiatly and for 6 MW power generation ultimately. One line of 105 TPD tuel pellets
has already been established, and 1s under trial aperations.

In the recent vears, as a result of the commendable cttorts of the Ministry of Non-Conventional Energy
Sources {MNES) and its programmes, there has been much intercst for partnering amongst local bodies and
private scetor for generating of power through bio-methanation of municipal solid waste. Interestigly the two
projects that have reached an advanced stage of development, namcly the Nagpur WTE project {works
commenced on project facility carlicr this year) and the Lucknow WTE project {finances being tied) have both
been structured on a BOO basis.

BOO-Bio-methanation

Bio-methanation projects are larger it turms ofinvestiment requircment and more complex when compared
to composting prajects. As seen for the initiatives in the country, typically the minibmim waste requirement for
such Lacilities is 300 TPD, with required capital mvestment w the range of 400 to 300 million,

Projcet financing is armanged usin g a mix of promeler cquity, loans from financial mstitutions, supplicrs
credit and government subsidies.

Private firms are i advanced stages of discussion with carporations such as Nagpur {(work commenced)
Luckiow, Chetinai, Bhopal, Mumb: and Delhi for setting up WTE {acilitics, These jurisdictions gencrate required
waste quantities 1o make such project propositions possibte. Further, some of the bigger cities have better
capacity to handle complex PSP arrangements and documentations.

Earlicr this year, work commenced for sciting up a plant for generation of approximately 5.4 MW
power throngh bio-methanation of municipal solid waste in Nagpur (Maharushtra), This would be the first such
facility in the country. The projoct is being exveuted on a BOO basis, wherein the wmital agreement 13 for a
pered of 30 vears extendable by another 30 years,

The Lucknow Nagar Nigam (municipal corporation) has alse tied up with a private finm for & bio-
mcthanation WT'E projoet. The facility would handle a minimum of 300 TPT. The project cost is approximately
Rs. 760 million (refer box on project finaiicing plan under section an Financial Institutions). The Brihan-Mumbai
Municipal Corporation has also ¢ntered into agroement with 3 private firms for 3 WTE projects, cach having
waste handling capacity of 1000 TPD.
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WTE
Nagpur Municipa! Corporation

[n April 1998, the Nagpur Municipal Corporation entered into a concession agreement with CICON and
ENBEE 1Infrastructure Lid. for sctting up of a waste-to-cnergy (bic-methanation) facility on & BOO
basis. The agreement is for a period of 30 years extendabic by another 30 years, Under torms of agrocment,
NMC will provide 19 acres of Iand on 4 lcasce basis and guarantes supply of 520 TPD of raw matcrial 1o
the plant. In case of shortfall of organic content (including paper) below 60 per cent, the NMC will arrange
to provide additional MSW up to an extent of 100 TED. The project promoters have entered into sgparate

Power Furchase Agreements (PTA) with Madhya Pradesh Papers Ltd, and Nav Bharat Papers Ltd. The
 promoters have also cxccuted a manure purchase agreement with ENBEE fertilizers.

The project uses “Dranco” {Dry Anacrobic Composting) anacrobic digestion technology, which.is
being successinlly utitized m 6 plants in Europe (MNES Report). The facility is expected to penerate 4,73
mega watt (MW) (at 87 per cunt of installed capacity of 5.4 MW) of ¢leetnicity and 150 tons {at 88 il )
cent of installed capacity of 170 tons) per day of urganic manure. The tutal project cost is estimated at
Rs. 472.45 million and the financing plan is as follows :

Table—Fina.ncing Flan Hs in Million
Funding ' | | _ TAmount
| | Promoter Enbee Infrastructure Limited, a Special Purpose Vehicle has been 113_44
Equity sct up under the Tndiun Companies Act for project implementation. :
2 | Governmett MNES (30 million for each MWe) | 12002 -
Subsidy (To be routed through HUDCO/IREDA) !
3 | Loan HUDCO _ 117.00
4 Loan IREDA 117.00
Total _ 472,46

In Deeember 1999, work commenced on sefting up of the pmjcct' facility.

Source : Mehtg Meera (1999). "A Review of Public-Privare Parinerships in the Water and
Lavironmental Sanitation in India™. Water and Ewvironmental Saritation Giroup. DEID,
India.

Key Risks in WTE Projects

Waste to cnergy projects are still in the initial stages of development. Even though the tcﬁhnulugy has been
proven worldwide, its viability and sustainability nceds to be demonstrated and established in the country. Tha
mam factors that determine the techno-econamic viabifity of WTE projucts are diseussed below -

®  Capital investment - WTE projects gencrally involye higher capital investment and are more complex
when compared to other options of waste disposal, but as pointed by MNES, gains in tenms of wastc
reduction, cnergy, etc. are also higher, Such plants are financially viabde m other/developed countrics
mainly becanse of the tipping fees/gate fous charged by the facility for the service of waste disposal, in
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additional to its revenue income from power sales, It is thercafter the sole responsibility of the facility
operator to treat and dispose of the accupted waste as per statutory requirements.  However, at
present in India, revenue from power sales is the only souree of revenue income {for WTE plants.

® Scale of operation : Most cities generate sulficient waste quantities to cnable projects of tota] power
generation capacities ranging from 5-30 MW, which corresponds to MSW generation rangng from
500-5000 TPD. Technologically it is feasible to set up cven smallar capacity projects of 1-3 MW
ranges, conresponding to around 100-500 TPD waste treatment. However, cronomies of scale generally
favour centralized, large-scale projects. Waste from a number of adjoining regionsfeities could be
treated at a common WTE facility, however, in such cascs the costs of waste transportation yersus
projects benefits must be carcfully evaluated.

® Available waste quality : Waste quality directly determines the costs of pre-processing of the wastc to
suit the chosen technology. Enforcement of strict measures for scyregation of waste al source in order
to avoid of mixing of undesirablc waste streams will play a major role in making the WTL facihtics
more viable.

® Statutory requricments - The statutory requiremerits that a WTE facility must comply with, will dircetly
govern the cost of the environmental pollution control measurs to b incorporated in the overall facility:
These requirsments, however, cannot be compromised with and are only hikely to be madc mare
stringent in 1the future.

® Project risks—terms for MSW supply, allotment of land and salefpurchasc of power directly affect the
net revenue to the facility operator and arc factors in determining the financial viability of projects. It
is necessary that the tenmis are conducive enough te attract private sector participation tn the activity.
Since F! lending for such facilities is usually project based, itis critical that all project risks be suitably
addressad, with back-to-back agrcements in place. The energy off take agreements must be in place,
to ensure marketability of sncrgy so produced. '

® Fisattach great importance to the promoter’s profile for such projects.
PRIVATE SECTOR PARTICIPATION ATTEMPTED IN VARIOUS STATES

The information regarding private ssctor participation in collection and transportation, resouree recovery
prajects, such ag waste to compost microbial as well as vermi compost, waste to cnergy through biomethanation,
pellctization, and incineration attempted in various states  the country till date 15 compited with whatever
information that could be gathered from various citics and kept as Annexure-5 (5.1 wiT

LEGAL ISSUES RELATED TO PSP IN SWM IN INDlA
Labour Tssues
{1) Contract Labour (Regulation and Abolition) Act, 1970 (CLA)

The existing Act was passed in 1970 when the Government was concerned about exploitation of
warkers under the contract labour system. The Act abolished contract labour in varions jebs and
processes wnd regulated its employment where it could not be abolished, 1t essentially lays out the
relationship between the principle employer and contract labour,

In accordance with provisions laid out under Section 10(1) of the CLA, State Governments may prohibit
employment of contract labour in any proccss, operation or work in any cstablishment (defined to include any
office or department of a local authority). Any state that chooses to exercise this provision must carcfully
review implications of such a decision on defivery of SWM scrviee and staff strength and related expenditure of
a local body. Further such a ban would preclude introduction of private sector participation. The State of Tamul
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Nadu is one statc that has banned the use of contract labour in sweeping and scavenging services. As a result
when the Chennai Municipal Corporation decided to privatize these services, it had to request the State to grant
it special exemption (in accordance with provisions laid out under Section 31 of CLA) from the ban regarding
use of such labour.

Ordinance Ameﬁding the 1988 GO issued by GOTN that had Abolisked Contract Labour in
Sweeping/Scavenging in the State of Tamil Nadu,

Exemption to Chennai Municipal Corporation

The Labour and Employment Department, Govemnment of Tamil Nadu {(GOTN), in accordance with
powers delegated to 1t under section 10(1) of the Contract Labour Act, had issued 2 GO dated 15-9-88,
abohishing the use of contract labour for sweeping/scavenging in establishments/factories employving 50 or
more workmen. Meanwhile in 2 separate GO dated 4-5-93; the Municipal Administration and Watcr
Supply Depaniment, GOTN, msued guidelines 1o privatize works related to clsaning and scavenging in
local bodies.

In 1999, the Commissioner of Chennal Municipal Corporation made the case that the first order essentially
pre-empted private sector participation m SWM in the city, thereby affecting service delivery. Subsequently
the GOTN, in accordance with its powers under Section 31 of the Act granied an cxemption to the
Chennai Municipal Corporation, and the cxpression “except Chennai Corporation™ was added after the
expreasion “cmploying 3 or more workmen”. As a result, the Municipal Corporation of Chennai is now |
empowered to engage private labour for varius Solid Waste Management activitics wilhin its jursdiction. i

Source . Chennai Municipal Corperation

If’ State Government has not prohibited activities such as street sweeping, garbage collection, ete, contract
labour can be emploved by a local body to carry out the samc until the State Government abolishes such
activity. As per directions of the Supreme Court in the Air India case, once an activity is abolished, the existing
contract, workers doimg such jobs will automatically become repular emiployaes of the establishment. This again
has semous implications for both local bodies and private firms engaged in the delivery of 5WM services.

It may be noted that 1 ease a local body chooscs to conploy conlract {abour, it would be the poncipal employer
and the onus of carrving out duties as prescrbed under the CLA would rest with it. In case of delivery of service
using private sector participation, the local body as the principal employer must ensure that the private firm
meets duties under the CLA. Alternately, the local body must specifyidentify (the prnivate firm as the principal
cmpluyer m the pregect agreoment,

Brihan-Mumbai Municipal Corporation
Case Apainst Use of Contract Labour

- For the past 15-20 years, the Brihan-Mumhai Municipal Carporation had been hiring vehicle
service for SWM. Each vehicle came with 5 labowrers. These workers were paid Rs, 1500 per
person per month, as opposed to the corporvalion wage of Rs, 6000 per employee per month, Tn
1998 the labour moved to court, asking to be included as permanent employees of the BMC
and demanding equal wages. Both demands were made vnder provisions within the Contract
Labour Act (CLA).

Subsequently the High Court identified %00 persons whe had been working on the job for the past vcars :
and ordered that these be made permanent. The court also issued a directive barming contract labour in
SWM,
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The decision of the High Court was challenged in the Honourable Supreme Court of India,
which has ruled in favour of Mumbai Municipal Corporation. The Honourable Supreme Court
of India in SAIL versus National Union Water Front Workers (C.A. No. 6009-6010/2001 dated
August 30, 2001) has held on 30th August 2001 that neither section 10 of Contract Labour
(Regulation -& Abolition) Act 1970 ner any other provision in this Act whether expressly or by
necessary implication provides for automatic absorption of Contract Labour on issuing a
notification by appropriate government under sub-section (1) of Section 10, prohibiting
employment of contract labour, in ARy process, operation or other work in any establishment.
Consequently, the principal employer cannot be required to arder abserption of the contract
labour working in the concerned establishment.

The Honourable Supreme Court has also overruled its own earlier judgment in Air India case
prospectively. :

Further, point 5 in annexure of Form VI, prescribing payment of same wages as that employed
by the establishment for similar work must be reviewed. This is since corporation wages are
essentially pegotiated wages between autharities and strong labour urions. Under point 4 in
anmexure of Form VI, the act already mandates adherence to prescribed rate under the Minimum
Wages Act 1948, which should suffice.

Source : SWM Department, Brihan-Mumbai Municipal Corporation

Source ! SWM department, BMC

If a private firm takes up the job of coliection of Houschold waste and transporting the same either 1o the

munticipal dustbin or up to the designated dumping sites as per an agreement reached with individual household

or by the residcntial associations, the said activities cannot be taken as done at the instance of the local body and
such local body cannot be taken as the principal employer. '

Another jssue that emerges out of the CLA 1s that regarding wage rates. Point 5 in annexure of Form VI,
prescribes payment of same wages 1o contract labour as that to workers employed by the establishment for
similar work, Municipal Corporations argue that since corporation wages are not market wages butare negotiated
wages between authorities and strong labour unions, this provision be reviewed,

|

Amendment of Contract Labour Act—Review by GOI

The Government is all set to enact a new legisiation on comtract labour with the aim to mect challenges of
the cmerging competitive environment and to provide flexibility in outsourcing certain types of activitics {0
spociatized outfits. A committee of secretanes headed by Cabinet Secretary Prabhat Kumar has, already
clearcd this draft legislation.
Some of the highlights of the new legislation are reported to be as follows :

—  Qoening up of contract labour system to new sectors,

—  Companics including P$Us, may be allowed to hire contract labour,

- Aholition of automatic absorption by the principal employer once link between the contractor and
worker 18 snapped.

—  Pcnal provisions to b softened,
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- Added provisions for safety net for contract labour,
-~ Women may get to work in industrics being run on theee shifts,
— The new law to be in accordance with the ongoing econotmic liberalization.

Currently the Government has initiated a consultative process with labour unions, singe it filt that these
changes were needed to ensure the objective of efficient and economic provision of services without
curtailing labour righs,

As per the announcement made in the union budget 2001-2002, the Contract Labour Act is proposed to be
amended, in order to facilitate outsoureing without any restrictions and to provide proteetion 1o the contractual
labours.

Sowrce o (1) Newspaper arficles @ June 20, 2000, Times of India, New Delli, July 3, 2000, Econonic
Times, New Delhi, September 92000, Hindustan Times, New Delki.

(i) Union Budget 2000-2001

(2} SC, ST (Prevention of Atrocities) Act, 1989

SWM Supcrvisors often complain about the misnse of the 5C, 8T (Prevention of Atrocitics) Act against them
by the ground staff. This is a situation peculiar to the country, and a suitable party must carefully review each
such complamt.

Environmental issues
(1} Siting Facilities

A number of PIL.s have been filed in recent years regarding the siting of waste treatment facility. Such PILs
delay project implementation and have: financial implications for the private firm. In November 1994, the Kamataka
State Government leased 9 sites, totaling 53.5 acres, to Bangalore Municipal Corporation for sanitary landfill,
However there was nch local opposition regarding the use of these sites for the above-mentioned finction
iciting potentzal health problems as 4 reason) and a PIL was filed against the same. The issue is now in court,
In ancther casc a composting facility in Thane was shut down, following a PIL by local residents. Subsequently
the courts tismissed this case, Flowever 1t is interesting to note the diametrically opposite views taken by two
sets of experts on the subject. in thiz case (refer box helow).

Mot In My Baclorard (NIMBY)
PIL against the siting of composting facility within Thane Municipal Corporation

[n May 1998 the Thane Municipal Corporation {TME) commissioned a 300 TPT capacily composting
facility, owned and operated by a private fim (Leaf Biotech with Excel technology). Soon after, neighbouring
residents started complaining about foul odonr, In response the city commissioner commissioned the National
Emvironment Engineering Roscarch lnstitute (NEERT) to ascertain the cause for the odour. The NEERI
study contirmed the emanation of adour due to plant operations, however it recommended against closure
or shiftng of the facility.

Subseguently, m April 1999, a local resident filed a PIL in the Mumbai High Court. As a result the TMC
stoppud providing garbage 1o the facility site without assigning any rcasons to the private firm. The court
| also appeinted a committes of cxperts to review the mater. This committes found severe fault with NEERIs
| findings and report. Meanwhile the Maharashira Pollution Control Board observed no foul smell outside
the compost premmse.

48

3231 UDBPADS—154



In its final report to the High Court, the committes stated that the plant did not warrant closurc and that i

found no cvidence that plant operatioms were the soutee of odours or health problems. The committes

stated that the measured levels of all gases at the site were far below intemationally recognized concentrations

at which any health cffccts show up. The commmutiee also seggested several measures to the corporation

for mimimizng any public inconvenience from garbage traffic o the site and from its generally unsanitary
© management of wastes.

Subsaquently the High Court in its interim order on july 5, 2000 permitted Leaf Biotech to operate its plant.
- The TMC also accepted the committee’s reconumendations made to 1it. Finally on July 29,2000 the case
was distmssed.

Source ; Newspaper article , July 30,2000, Mumbai edition.

(2) Future potential for Brownfield Development

Proper standards must also be drawn out regarding future potential brown ficld development at these
sites.In cities such as Mumbai where real estate prices are high, and land is at a premivm, such nsage of these
sites is already being szen, Proper safegpuard measures must be established to avoid any health impacts from
such use,

(3) Implementation of Envirenmental Standards-Role of Palletion Contral Boards

Most plans stumble due to lack of adequate implementation of standards. Since disposal of municipal solid
waste poses problems of the pollution and health hazards, the Polloution control boards are cxpected to take
action for persuading the civic authority in proper management of municipal solid wastes. Thouaph, direct
responsibility of managerment of solid wastes is on local mumempal authoritics, the Pollution Control boards need
to have close linkage with local authorities in rendering agsistance in terms of carrvitg out necessary snrveys
and providing technological back-up.

Miscellaneous
(1) ¥esting of right to Create Security against corporation Land/Assets

Often FIs require that the private firm mortgage corporation/state land (leased to it for the project) as a
segurity against the required project loan. In many resource recovery projects, citics had to give rights to project
promoters to create securmies m favour of lenders.

Whilg thiz helped facilitate raising financing for the project, it remains unclear as 1o what the miplications
of the same would be in case of land mortgage, which is an immowvable asset, 1 the scenario where the private
firm defaults on lender repayments. An Fl would have limited financial value for such land since this is government
land specified for a marked use. The main recourse to the lender m such a case 18 to replace the defaulting firm
with another firm, for continning the identified project {provision normally included under Lenders Step-In-rights
I AgreeIncnts).

(2) Patenis lssues

In the case of patented technology/process. the issue of patent transfor nceds to be reviewed. This
may become critical for local bodies to be able to successfully operate and maintain such facilities upon
transfer,
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Recommendations of the committee appointed by the Honouralde Supreme Court

There is a need to improve accountability and the level of service through NGO, private sector participation
in SWM services to improve the overall performance.

Private sector participation or pubhc/private partmership may be considered by urban local bodies in the
arcas where municipal corporations or municipalities are not currently providing a service keeping in mind
thie provisions of the Contract Labour {Regulations & Abolition) Act, 1970 of Government of India, PSP
may be considered in newly developed arcas, under developed areas and particularly in arcas where local
hodies have not been providing services, It should be encouraged in the areas of door-lo-door collection of
domestic waste, commercial waste, hoispital waste, hotel waste, construction waste, yard waste and for
getting up and opcrate and maintain compost plants and other treatment plants as well a5 commeon disposal
facilities. They could also be cngaged for supplymg vehicles on rent, leasc as well as for repair and
maintenance of vehicles. There should be a nght mix of private sector and public scotor participation to
ensure that there is no exploitation of labour as well as of the management. This will cheek growth in
establishment cost, bring economy in expendiire and introduce an element of healthy eompettion between
the private sector and public sector in solid waste management.

CONCLUSIONS AND RECOMMENDATIONS

=% The local bodics should make an cndeavour to involve private sector in SWM services to
ensure cfficiency, ceonomy 1n cxpenditure and aceountability in service,

= Cities should stracture the project well and pre-define the basis of paymer.

b

User charges peed to be introduced to make the PSP financiaily viable and sustainable over g
penod of timne,

= While planmung for private sectar participation, labour redundancy izsus need to be addressed
properiy.

= Retrenchrncnt of casvalfdaily wages labour, redeployment of permancnat staff and no recrurtment
on retirement of cxisting crnployecs may help in ceducing the staff hability,

= Labour groups could be encouraged to be partners with private sector-in the contract.

= {ontracts need to be given to muiti firms to ensure that no monopoly is created by one firm, which
may result in breakdown in servigs if labour problem arises in the firm, Preferably, part of service
be contracted out and part of the service be carried out departmentally so that i case of any
failure, ULEB can take over.

= DBO, BOOT, BOO models can be adopted for contracting out waste processing. The ULBz
should congider giving land on a long term lease on a token rent, provide assured quantity of
gargage/solid waste at the plant site frec of cost and negotiate suitable payment terms with the
private zector in terms of rovalty, tpping foo, te.

=  While contracting cut, the provision of Contract Labor (Regulation & Abolition) Act, 1970 should
be adhered to.

= Various contracting mechamsms have been shown in this Chapter, ULBs may adopt the one that
suntg them,

= The contract papers should be preparcd carcfully to avoid legal complications in future,




CHAPTER—9

ROLE FOR NON-GOVERNMENTAL ORGANIZATIONS (NGOs) AND
COMMUNITY BASED ORGANIZATIONS (CBOs)

The informal sector plays a critical role in waste management and exists as a paratlel system to the formal
waste management process. The sector is labour intensive and includes rag pickers, Itinerant Waste Buvers
{IWBs) and smal! recycling enterprises. There are varying estimates of quantity of waste recovery taking place
within the mformal scotor, Bhide {1990) cstimatcs that waste pickers recover betwesn 6 to 7 per cent of waste
generated, while Souza {1991) puts the figure at around 15 per cent. Reszarch has shown that orgamzing the
informal sector and promoting micro-enterprises has proven to be an effectve way of extendmg affordable
services, especially to poor urban comnmnitics {Arroye ot al.,, 1999}, Further promotion and developemaernt of
recycling groups is alse a means of upgrading living and working conditions of rag pickers,

Experience in India is showing, that NGOs can play an important role m urban solid wastc management,
Thiz support may be in one or morg of the following areas:

— Incorporation of nucro-cnterprises and wformal waste tecveling groups
— Community level waste collection, segregation, transportation and decentrahzed treatmoent
— Community cducation, forum for public cancerns.

The strength of these organizations lics in being able to reach éommunitics, and motivate and organize
them toward ensuring better waste management. In some cases NGOs have managed community participation
1 user-fee-based waste collection and disposal programs. Another innovative approach being tried by citics is
the involvement of local business/frade associations in cost sharing and monitaring of these service,

Though the above mitiatives arc conumendable, nmost cities NGOYCBO participation is still on a laboratory
scale havinyg Looited service coverage and impact when comparcd 10 overall cily operations. In many cascs
NGOs/CBOs have required Govemment assistance through provision of grants, equipment and Jand; and
the commercial viability of these scheme in absence of snch support is yet to be proven, The potential for
expansion of such services to a larger service area, and replicability and sustainbility of operations is still to be
explored.

Emerping Role of NGOs in Urban Waste Management Process
Incorporation of micro-enferprives and informal wasie recyeling groups

NGOs/CBOs are increasingly supporting the incorporation of micro-cnterprises and informal wasie recycling
groups. In Ahmedabad, the Sclf-Emploved Women's Association (SEWA) has played an important rele in
helping organize women rag pickers, Once organized these gronps have mnproved access to trainmg for waste
collection and segregation, and mucro-credit. In Chennat, one of the most successful citics in terms of service
coverage by informal organizations. NGQ’s like Exnora, IDBAL AYC, Asha Nivas, Neesakaran and 1T arc
involved in solid waste collection, whereas Exnora and 1T are involved in the scgregation and composting of
solid waste,
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EXNORA- Chennai
Community Participation for Clear Surroundings

Madras rapid growth resultcd water supply contamination, sewage problems and informal garbage
dumps. Government-pravided garbage containers did not work as residents found it inconvenient Lo carry
garbage to collection pomts, EXNORA International mtervened, beginaing in 19%9, and develaped “Civic
Exnoras™. independent resident comumitices affiliated with the parent organization, cach comprising of 75
to 100 families. A ‘street beautifier” is paid from neighbourhood funds to collect refuse from houscholds
using specially designid tricycles, and to sweep the strects. The Crvic Exnoras operale not only in middle
and upper-class neighbourhoods, but also in shums, whete residents are provided with free tricycles and
youth arc involved. 900 Civic Exnoras arc operatng n Madras, encouraging committees to implement
other programs such as waste composting.

Source: Internet Site-www.un.org (Hobitat Best Practices}

Community level waste collection, segregation, transportation and decentralized ireatment

NGOs such as Exnora, Wastewise, Green Cross Society, SPARC, Muskan Jyoti, CEE, Conserve cic. are
invalved in commutity level waste collection, segregation, composting and cducation, in citics such as Chennai,
Bangalore, Pune, Ahmedabad, Rajkot, Lucknow, Timppur, Pimpri-Chinchwad, Coorg. Hubli-Dharwad ete.

Muskan Jyoti Samiti-Lucknow
Waste Collection, Scgregation, Transportation, Vermi-composting

Since 1994 Muskan Jyoti Samiti, a Non-Governmental Organization, has been providing solid waste
management scrvices related to street cleaning, waste collection, sorting, and transportation to about
20000 households, inctuding 22 skims, in peripheral arcas of Lucknow city (estimated 2001 population of
Lucknow-2 9 million). [n March 1999, they also started a vermi-composting unit and a rescarch center on
a 63-acre site on cily outskirts.

The State government provided the land, capital and cquipment for the facility, The State Urban
Development Authority gave a grant of Rs. 124000 for preparation of the vermi-composting beds and pits,
and also provided 100 cyele trolleys (cost Rs: 3000 per unit). The Lucknow District Urban Development
Authority gave 4 tractor trolleys (cost Rs. 236000 per unit) and 200 handcarts {cost Rs. 1000 per unit),
Flawever, the NGO works independent of the Lucknow Municipal Corporation.

The NGO recovers its operation and maintenance cost from user charges colleted from bencficiary
households served. The monthly garbage collection mtes are as follows: slum dwellers Rs. 10 econormically
weaker scetion Rs. 15, mmddle income houscholds Rs. 20, and high income houscholds Rs. 25, The annual
collection from the houschelds has risen-two fold sinee MIS started operations, from Rs. 180000 m 1994~
95 o Rs 4320000 in 1993-99, Income from Lhe sale of inorganic materials recovered from the collected
waste has alsu been rising rapidly, reaching Rs. 660000 in 1998-99 form Rs. 45000 1n 199596 There was
ha incame from the sale of inerganic materials in 1994-95. Further, income from the sale of compost
started acoruing to MJS only in the vear 1999, The bulk of the MIS's expenditare in SWM is on salarics
paid to the increasing number of workers,

Source. “Profits from Waste; An NGO-led Imitiative for yolid Waste Management in Lucknow,
Lhitar Pradesh India” Field Note, Smail Private Initiatives (SPI) Series 3.

Provision of such service is generally based upon collection of user charges from beneficiary households,
thereby demonstrating the viability of providing a fee-paying SWM service in India’s urban areas. In Lucknow
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even the poorer households arc willing to pay a significant amount as the monthly fee for good sohd waste
collection service 10 ensurc a better living environment.

Increased NGO participation is being seen in provision of decentralized solutions for waste treatment such
as vermi-composting’, as being tried in Lucknow, valsad, Vyara, Hubli-Dharwiad, Davangers eto. The City of
Mumbai is promoting Commmunity level vermi-composting with the aim of reducing waste at source.

COMMUNITY EDUCATION

NGOs such as CEE, Congervs etc. are implementing community involvement programs in a number of
cities such as Bangalore, Ahmendabad, Pimpri-Chinchwad, Tiruppur, Coorg, Delhi etc., for raising awareness
resarding SWM issues through edncation and communication programs. NGO/CBOs arc increasingly acting as
forums far voicing public concems and opinions. For instance, the attempt to revive the incineration plant ar
Timarpur (Deihi) saw much opposition from lotal NGOs, who angue that waste incineration has serions
cnvironmental impacts.

Cities and Community Coniract Systems
Cities praviding incentives te community groups

There is an increasing acceptability by citics of the role played by NGOs/CBOs in the urban wasts
fmanagement process, Many cities are experimenting with community contract systems in SWM. Such community
schenmes operate in a variety of ways, some relying on NGOs or CBOs to pravide service while other delegate
management oversight and control. Some schemes also incorporate innovative lending to poor groups. Expenence
has shown thal community contracting can provide satisfaciory services at lower cost with supervision provided
by the commumty itself, ) '

Citics such as Hyderabad, Vijayawada and Kukatpally in Andhra Pradesh, have introduced innovative
schemes that are linked with other government programs. Here the city supports formation of women groups
that are then given strect sweep'mg or parbage colleetion contracts. The city also gives these groups a 50 per
cent subsidy for equipment and vehicli, drawn under the SISRY program of the Central Government. The city
further helps in arranging remaining fnance for equipement and vehicles. The communitics, as also a zanitary
inspeetor, monitor the services on a repalar basis.

Involving Community Groups—Vijayawada Municipal Corporation Sanitation by
Women's Group

The Vijayawada Municipat Corporation has constituted a scheme called DWCUA (Development
of Women and Childeen in Urban Areas} (o promote the participation of poor comunities and women 1n
saitation.  Under the schame the corporation facilitates the formation of area based commumity growps

- gumprising women and children, These groups are then allocated the responsibility of swecpmy, cleaning,
collection and transportation of parbape, and desilting 1 their area.

! Vermi-composting i o process of using earthworms for comversion of bivdegraduble wastes into compost. Whent
biodearadablc wastes are applied to o soif comaiming eartiworms in the form af a mulch, simpfe wastes like sugars are
romsemed directly by the hacteria, nurtured by the earthworms, More complex wastes Hike cellulnse are broken down
infor simplor compounds by enzvites produced hy the earthworm, before being fed fo the bacteria. The predominance of '
the bucteria grown by crtAMorm casures maximim energ)y wiilization becmuse they con relense almost twenly times
more energ)y per writ of carbon than anarobic hacleria; Vermiculture can either be done in pols, bins or In garden.
100 s of winste peguires 0.0 s, of arew for treatment.
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Under the scheme VMC supports these groups by arranging finance for sanitation vehicles
and implements, Each garbage vehicle unit, consisting of a tractor and 2 trailer (costing
approximately Rs. .26 million) is financed as follows: corparation subsidy of 50 per cent
deawn under the SISRY program, 45 per cent bank loan, and % per cent paid conéribution by
the group. The VMO acts as an intermediary to facilitate the above baok borrowing. The loan
is further secured against puaranteed future income of these groups from the corporation's
rental of Rs. 350 per day for each vehicle unit.  OF this rental amaunt the corporation directly
deducts Rs, 150 per day as loan repayment amount and repays the bank on behalf of these proups.

Each group member is paid Rs. 53 por day. This includes Rs. 50 per day towards labour charge and
Rs. 5 per day towards a group corpus fund. The corpus fund 12 used for meeting mcidental charges such i
as cost of the uniform (jacket), shoes, implements atc,

proups. These together covered abowt 20 per cent of the town arga. The scheme has resulted in cost
savings forthe corporation as well as better servie performance because of local community imvobvement,
Interestmgly the scheme has helped challenge traditional caste bias regarding sweeping and such activities
and women from various corsnunilcs are mcreasingly coming forward to participate in the same.

As of Aupust 2000, there existed a total of about 12 such groups, including 3 nights samitation |

Sturce : Muwnicipal Commissioner. Vijayawada Municipal Corporation

Mumbai has intorduced a Commumty Based organization participation Scheme for up keeping clean
surromnding in slum argas. Under this scheme an NGO called *Sunucln Mahila Mandal™ has come forward for
provigion of service in 9 slum pockets of Ward P, south arca, for a peniod of one year. The Mnunicipal
Comoration of Greater Mumbai has committed to provide cash assistance to the NGO in the form of a
reducing contribution. M.C.G.M. will also provide the NGO a set of handcart with 2 handbarrows for each
group of 4-5 warkers,

- Angther mnnovative approach beang tred by citics 15 to promote pacticipation of local residents. Tenned
as the Advanced Locality Management (ALM) Process in Mumbai, this approach hinges on the concept of
self-governance. Under the ALM system the locality forms a focality committee, which 1s the made responsible
for coordinating. and monitoring the process of service delivery n the locality,.  The Ludhiana Municipal
Corporation has also successfully promoted the involvement of neighbourhood groups. Under ths program,
localities first form and register neighbourhood groups with the corporation, These groups are responsible for
door-to- door waste collection in the locality. The corporation provides these groups cash assistance to meet 50
per cent of the workers salary expense.

Involving Neighbourhood Group—Ludhianu Municipal Corporation

The Ludhiana Municipal Corporation was able to provide sanitation sevices (solid waste
collection and cleaning of drainage) to only4Q per cent of the city's area and therefore constituted
a scheme to promote comemunity participation in service delivery.

Under this scheme, a Meohalla Sanitation Committee (MSC) consisting of a President,
General Secretary and Cashier is elected. by local people and registered with LMC, Follpwing
this the sanitary inspector of the aren inspects the locality and estimates the need for sanitation
workers,

The MSC employs the sanitation workers and supervises their work, Each sanitation
warker is paid

Rz, 1600 per month, which is shared equully. between the corporation and the MSC. The
MSC essentially raises this amount from the households served.

About 101 such committees have been formed which have 1950 workers.
Source - Municipal Commissioner, Ludhiana Municipal Corporation
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I[nvolvement of senior citizens in garbage collection and disposal, and maintaining clean surroundings is
another emerging approach in waste managemcnt in urban centers. In Mumbai the Dignity Foundation, an
association of senior citizens has brought together 663 dignitaries who take up issues related to the service,

Cities partnering with local business groups

C'ities are increasingly involving local trader associations for shanng cosls and monitonny service delivery,
The Vijayawada Municipal Corporation has jomtly with the local traders associaton, introduced a scheme for
waste collection and transportation (refer box).

Involving Trader Association —Vijayawada Municipal Corporation

Autonagar Sanitatian Scheme

In order to address the sanitation problem in Autenagar area {a densely dewveloped area
of 252 acres ) the corporation approached the area association for sharing of service coests.
Subsequently the association committed to centributing 50 per cent of aveall expenditure and
two groups, comprising 30 persons each, were engaged. A garbage vchicle unit {tractors with
traillers) was arranged far each of these groups. Labour charges and financing of garage vehicle
was done as per the madel described abave. During 1999-2000 the activity cost approximately
Rs. 0.1 million; 50 per cent of which was borne by the association, Further, the association was
also responsible for monitoring and supervising service delivery.

Cities, such as Ahmedabad, have used assistancs from local business houscs in other scetor projocts
such as road desigrung and building, slum tctworking.,  Local bugincsses in various caties have mdicated an
interest in partoenng with local bodies for maintaning sanitation in selected arcas against advertisement ghts.

RECOMMENDATIONS OF COMMITTEE APPOINTED BY THE HONOURABLE
SUPREME COURT OF INDIA

NGOQs may be fully involved in ¢reating public awareness and encouraging public participation in
SWM planning and practice. NGOs may also be encouraged to enter into the field of organizing
ragpickers in doorstep collection of waste. ULBs may provide financial and logistic support to NGOs for

the purpose. : :

CONCLUSIONS & RECOMMEﬂDAHﬂNS

= NGOs/CBOs can play a very important role 1o solid waste management. They may be encouraged
to get invalved in primary collection of waste from house to house, shops and establishments,
They can charge a small foe 1 the form of a uscr charges.

&  They could be involved i organizing the ragpickers in segregation of recvclable materia!l and
reduce the burden of the TULBs. "

= They may be involved in taking up decentralized treatment of wastc at the community level such
as nucrobial or vermi composting, which will reduce the transportation cost of the ULBs.

= NGOs may also be involved in educating  the comnumity by forming neighbourhood groups and
umdertake mass awareness campaign,
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CHAPTER—I10

RECOMMENDATIONS TO EXTEND CENTRAL AND. STATE
GOVERNMENT SUPPORTS TO URBAN LOCAL BODIES

Reccommendations made under this section have been categorized as recommendations for Center and
Statcs, and for ULBs. While delivery of SWM scvices is primarily the responsibility of local govermnents,
the government at the center and state has a critical role to pl,a} in indentifving objectives, and designing
policies [o achieve the same. .

It is important that the three tiers of povernment work intandem to achieve defined objectives. Some
initiatives may neod to be made jointly, while others may roquire separate approaches across the government
tiers, grven their perspective, role and capaeity.

RECOMMENDATIONS—CENTER AND STATES GOVERNMENT
{1) Setting Objectives and Policies
Align and Dovetail Efforts to Define Objectives

A number of Ministries are responsible for different aspects of Solid Waste Manapement, these are
Ministry of Health and Family Welfare, Ministry of Environment and Forcsts, Ministry of Urban Development,
Ministry of Agnculture, and Mimstry of Non Conventional Encrgy Sources. [t is eritical that various
murustrcs at the center make & coordinated  concerted effort toward addressing WM problems. As can be
seen from recent experience, the various committees canstituted by the GOI, have served this critical role of
coordinating and aligning efforts of Lhe various ministrics and rescarch institutes. This linkage and coordination
was missing earlier and may b identified as one of the important factors for infusing cncrgy mto the
recent efforts by the government.  Coordination and alignment is also required in cfforts of the center and
states.

Institute Timnely Comprehensive Policics that Respond to Sectoral Trends

Lt is imporiant that ministries jointly set objoctives and prepare timely comprehensive policies that anticipate
and respond to sectoral trends (at center and state level). Such policy preparation necessitates that systems be
in place for periodic mformation collection, analysis and recommendations. This wonld enablc policy making,
help asscss policy impacts, and help anticipate sectoral shifts and trends.

As a first step waste segregation at Source must be aggressively promated. Further the governmont
must move towards an mtegrated waste management approach and dusign policies that promote waste diversion,
reduction, recovery etc. The povernment must align the rolc of various stakeholders such that these policy
objectives are met. In order to do this multiple approachcs may be used, such as: mandating that a portion of
tecycled matenal be vsed in packaging ctc., subsidizing products made from reeycled materials, susidizing
products obtamed from processing waste and so on,

Some of the more urbanized states gencrate huge quantities of waste. The gravity of the sitnation will
only increase with time and policies in these states must reflect the same. These states must aggressively
promote waste reduction at source, waste recyeling, and resource recovery. They could introduce fiscal i incentives
for attracting increased participation in the sector and in delivery of services.
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(2) Funding and Technical Assistance to Support Policy Objectives and Safeguard Environment

The Supreme Court guidelines regarding standards and service levels as well as the MOEF rules will
have cost implications and must be supported by identifying matching resources (grants/soft loans) and technical
expertise from higher levels of governments. These are to be used to induce local governments to provide a
socially and environmentally desirable level of solid waste management. Local bodies may choose to provide
general fund subsidies in recognition of the public good and equity aspect of solid waste management. Annex
12.1 includes “back of envelope™ calculations to illustrate the magnitude of the requircment of finances for
SWM till year 2007. This demand will have to be met jointly by central, state and local bodies.

It is rcommended that given the context of new stringent environment regulations, a scheme be initiated
for central/state support for initiating projects for designing, developing and maintaining treatment facilities and
sanitary landfills for municipal solid waste (excluding cost of land).

Futher in order to support efforts of local bodies and to develop capacity to manage and monitor
services, there must be a focus on technical assistance for local bodies through technical assistance programs/
support in out sourcing of technical expertise efc.

(3) Partnerships to Promote Policy Objectives
Tap Bilateral/Multilateral Support

Currently such support for SWM is available in form of tcchnical assistance. The government may lap
into various bilateral/multilateral programs to dovetails efforts in the area of micro enterprises support, schemes
for waste diversion, reduction, recovery etc., and suport for Private Sector Participation.

Attracting PSP and Promiting NGOs/CBOs

Existing legal impediments must be addressed in order to attract Private Sector Participation from local,
national and international firms. Incentives to firms to participate in SWM activitics and schemes to support
micro entrerprises must be promoted.

(4) Capacity Building of ULBs and Benchmarking

The center and states must make a concerted effort toward capacity building of ULBs in areas of
imporved accounting systems, commercial orientation in service delivery and Private Scctor Participation. Such
capacity building could be carried out through ongoing training programs, providing hands on experience in
projects, exposure visits and expenience sharing with peer groups. It may be beneficial to provide career growth
opportunities based upon such leaming. States must also move toward benchmarking service delivery between
various cities.

RECOMMENDATIONS—URBAN LOCAL BODIES
(1) Improve Resoure Base and Institute Income from SWM Service Delivery
Improve Resource Basc and Recovery

The fundamental approach for urban local bodies to improve delivery of SWM services, have better
access to improved machinery and technology, attract private scctor participation and have an increased borrowing
potential (from bonds, Fls cte.} is to improve its resource base and institute/increase income from the delivery
of services. Since SWM is funded through gencral revenues, local bodics will have to improye asscssment,
billing and collection of existing income SouTces. This is critical if local bodies are to meet improved service
standards and safeguard their cnvironment,

il
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Cities such as Ahmedabad that have worked toward ensuring an improved resource base and recovery
lwave heen better positioned to access the market, attract interest from financial instiitions and private sectot.

Incrcase/Instinte/Implement Operating Rovenue

In addition to improving gencral revenues local bodies must institute/increase and implement collection
of operating revenuc by means such as: user charges, tipping fee/disposal site fee, landfill tax ete.

As a first step cities may chaose to introduce targeted service delivery and user charge collection from
bigeer waste gencrators (commercial coterprises such as hotels etc.) as is being introduced in Mumbai and
gradually introduce the system of levying sohd waste managermont fees from all households, shops and etablishments
i the fortn of a user charge. AN cities should draw wup a levy structure for waste collection to meet at least the
operating cost of primary collection departmentally or through a contractor/private scetor, Simultancously, the
institution of tipping fee at waste treatment sites will make waste treatment and disposal project financially
viable and altractive to entrecptengurs.

Such operating revenues also hecome critical in light of increasingly stringent environment puidclines.
Maintain a Separate Account for Mumnicipal Solid Waste Management

1n order to overcome the problem of erratic cash flows throughout the years, local bodies must maintain
a separate account for SWM and deposit all service fees. conscrvancy tax ctc into this account. This will ensure
a consistent cash flow for regular operating cxpneses such as purchase of parts and repairs, salarics etc.

in the lung mn, this will also hielp local bodics identify service income, expenditure and required ¢lement
of transfers and subsidies. Ultimately ULBs must move toward making this activity sclf-supporting from the
rovenue it gencrates, and, earmarked transfers and grants.,

(2) Commercial Orientation
Commercial Orientation in Service Delivery and City Wide Strategy

City commissioners must introduce their stafTto the concepl of commercial orientation in service delivery
in order to facilitate the understanding of linkapes between costs of scrvice, recovery of these costs and the
resulting implications on service levels and delivery, and mvestment.

Local hodics must be encouraged to undertake cilywide strategic planning to desigm and implement
integrated solid waste systems that are responsive to dynamic demographic and industrial growth, These must
b correlated with required budget allocations. Fuorther they must identify the resoorce pools from which they
proposc Lo most these allocations,

It is also critical that cities introduce improved accounting and budget principles to promote effeiency m
capital investment. City staff must be introduced to the concept of enterp risc fund and full cost accounting.
Cities may ulso explore the potential for regionalisation/resource poaling both for developing common facilitics
and/or for raising,

(3} Partnerships
Attruet PSP By Addressing Impedimenis

ULBs must address local impedirtents to PSP This would require that ¢itics address labour concerns.
ULBs nued to invest in ongoing training of its labour, retrain/redeploy labour, or as a potential solution allow
labour groups to partner with private sector on bids. Fusther labour groups tust be included while designing and
arriving at any such plan. Local bodics must also institute operating revenues.
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Attract Other Loeal Stakeholders

Local bodies can find a helpful ally in the local community to achicve improved scrviee delivery, Education,
consumer awareness and spreading of the city’s message are critical to achicve this. Citics could cven support
the endeavaors of NGOs/CBOs and design approaches that dovetail with other center/state schemes as is boing
tried in Vijayawada. Further, local busines houses have a great stake in the conununity and their assistance may
be songht. Such assistance could be toward funding schemes and/or implementation of projects as bemg tned in
Vijayawada, or as tried in Ahmedabad whersin a private company developed a road in licu of advertisement
Tights for a period of $ime. Such invelvement of local business houscs wiall also belp gencrate local emplayment.

RECOMMENDATIONS OF THE COMMITTEE APPOINTED BY THE HONOQURABLE
SUPREME COURT OF INDIA

= Central and state governments to give financial support to local bodies for setting up treatment and
disposad facilitics.

= States to appoint an empowered commitice for giving necessary clearance for allotment of
government land to local bodies for treatment and disposal of waste.

=  Govemment of India to suitably amend the Contract Labour (Regulation & Abolition) Act 197010
facilitate private sector participation,

= Installation of compost plant may be encouraged by central/state mn the conuntry through various
incentives. '

o Incentives be given to recycling industry throngh allotment of land, water, power, tax holiday
purchase of recycled goods, etc.

POLICY GUIDELINES GIVEN IN MANUAL ON SOLID WASTE MANAGEMENT,
PREPARED BY GOVERNMENT OF INDIA.

Central povernment may :—
= Provide fiscal concession in purchase of special types of vehicles and equipment,

=  Promote joint ventures in sethng up industry for manufacture of SWM equipment and veleles
within the country.

= Allow local bodies to raise tax free bonds wathout any upper ceiling,
=  Provide financial assistance for setting up compost plants and other waste processing wnits.
= Mobilize financial assistance to ULBs from extorual sources and bilateral agencies.

= Set up pilot prajects for waste processing and disposal.
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State government may

Promote financial health of ULBs

Extend need based financial assistance to ULBs
Extend faeility of long term loans

Grant land for treatment and disposal facility
Promote recycling industry

Provide tax benefits.
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{ CONCLUSION AND RECOMMENDATIONS

The central and state governments may

Initiate schemes to extend central/state support in project designing, developing and maintaining
treatment facibitics and sanitary landfill sites.

Provide technical assistance to local bodies by outsourcing technical expertise.

Tap varicus bilateral and multilaterat programs to dovetail efforts tn the arca of micro enterprise
support, schemes for waste diversion, reduction, recovery, etc.

Address legal impediments to facilitate private sector participation in solid waste management.

Urban local badies may :

Imiprove resource basg and recovory

Increase operating revenus

Maintain separate account for MSW

Introduce commercial orientation in service delivery

Explore the potential of resource pooling for developing commeon facilities

Address mipediments to private sector participation
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CHAPTER—11
CAPACITY BUILDING AND RESEARCH & DEVELOPMENT

1.0 Human Resources Development

The problem of waste management is becoming acute in the urban areas with the growth of poputation
and increase in the quantities of waste generating from various sources. The inability of the Tocal yovernments
fer cifoctively deal with the probleni is making simation worse. The solution of the problem lies in cfficiont
management by the civie authoritics as well as active participation of the people it docs not seam possible to
koep the cities clean until the municipal administration is made efficient at all levels and the citizens as well as
the NGOs/CBOs are nvolved in a coordinated manner. [t is commonly observed that the officers and staff
myvolved in managing various activities of Solid Waste Management have not received appropriate traimng to
cquip them in carry out their duties efficiently. It is also abserved that there is no program for dissemination of
the latest mformation to the persons engaped in the activities of solid waste management. Their knowledge,
theretore, generally ourdated and craditional unhygienic systems of waste management contineed in the urban
arviss. [11s therefore, necessary that the personnel responsible for Solid Waste Management arc given adeguate
trainng in vanous aspects of solid wastc management and they are kept updated with the latest advances in the
wilsle management systemy

2.0 Training Needs for Staff at Differcnt Levels

Cities can be maintained clean when well-designed cquipments are provided along with adequately
traincd staff at all the levels. To achicve maximum productivity of the solid waste managemnt system, the staff
noeds to be trained as well as motivated. The staff at different levels can be elassified as under —

Tumior level stall (Operating and maintenance stoff)  Safai Kuamacharis, drivers, cleaners, clectricians (Auto),
welders ete,

Middle: level staff (Supervizory Staff) Asgistant Sanitary [nspectors, Sanitary lnspectors,
Foremen (Auto), Assistant Engineers {(Auto), ik,

Senior level staft (Management and Planning Santtary Superintendents, Chicf Sanitary Inspectors (in

Cuadre Staff case of small cities) Professional Engingers, i.c.
Executive Engineer, Joint Dircctor, Health Officer, Chicf
Engincer and Director of Conservancy and Solid Waste
Manapement m large citics.

21 Traiming modules Jor personnel at various levels

For maximizing productivity, the junior [evel staff should be trained to improve their skills and motivated to give
optimum cutput. The staffat supervisory love! shouid be properly trained in the art of s upcrvision and motivating
the stalf working under them. They should also be trained in adopting modemn methods of solid waste management
and apprassed of developments in (his sector. }t is, therefore, desirable 1o develop specialized training programs
differing in scope, duration and spectalization, depending tpon the level of the concerned siaffin the solid waste
managenwent system.

Junior Level Stafl
There are two main categorics of $taff al junior leved,

+ Conscrvaney staffiStreet sweepers/sanitation workors engaged in strect Sweeping, primary
colleetion transportation and disposal of waste.
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Vehicle operation and maintenance staff such as drivers, cleaners, welders, electricians, helpers,
etc. involved in operation and maintenance of solid waste transportation vehicles.

I Conservancy Staff

The street sweepers, the sanitation workers engaged in primary collection, transportation and disposal
of waste, etc., are generally recruited without any special qualifications and assigned the work without any
specific training and hence they follow the method of working adopted by their senior co-workers. Thus, the
wrong practices continue in perpetuity. Various activities such as using short-handled brooms, traditional handcarts
which necessitates the discharge of waste on the ground or just outside the bin creating in sanitary conditions.
The streets are swept half-heartedly picking up part of the waste leaving the dust behind. The waste quite often
is burnt on the streets to avoid taking it to the waste storage depot and quite often it is overloaded in the handcart
to avoid making of more trips to the storage depot. Waste from such handcarts keeps on falling on the streets.
The waste is loaded manually into the trucks and the site is not fully cleared before they move to the next site
and the trucks are more often partially loaded and taken to the disposal site resulting into under-utilization of the
fleet of vehicles and manpower. Besides they do not take any precautionary measure to protect their health and
shy from wearing uniforms given to them. Unscientific methods of working by the sanitation staff adversely
affect their health. Studies on health of refuse workers carried out by NEERI in 1970 and later by Ahmedabad
Municipal Corporation in early 1990s showed that the present practices of solid waste management pose significant
health risk and many workers are found to be affected by respiratory inspecfions, chaste diseases, etc.

The workforce at the lower level is generally found averse to the change even though it is for their
good. They have wrong notions about the use of improved systems of waste management, which needs to be
cleared through an appropriate training. The sanitation workers, therefore, need to be explained the benefits of
the new tools and equipments and the modern methods of waste management and should be sensitized to the
rising expectations of the people and the fresh recruits should be given free service training so that they know
their job well before they take up their duties. The sanitation workers should also be exposed through exchanges
to different cities and towns to broaden their understanding and knowledge by seeing the best practices in other
cities and towns.

These workers should be given one full day training to acquaint them with the recent trends in waste
management and specially given training in house to house collection by bell ringing system or similar other
systems. community based collection system, proper methods of street sweeping, drain cleaning, etc. and use of
containerized handcarts, and improved tools and equipments designed for them. They need to be sensitized
about the expectations of the people from them in terms of quality of work and personal behavior with the public
and also motivated to take pride in their work.

They should be made aware about the precaution they should take while at work to protect their health
and use the uniforms, etc., given to them regularly. They should also be given training biomedical waste and
other hazardous waste material if it is found in the domestic waste stream.

Improved performance resulting from the training should be rewarded by cash prizes, awards, increments
cte.

Vehicle Operation & Maintenance Staff

The training program of at least 5 days duration needs to be arranged for drivers, cleaners and maintenance
staff. A driver is the key element in transportation who uses vehicles with high capital cost. Any breakdown of
vehicle. accident, frequent repairs to vehicles due to lack of proper maintenance leads to increased downtime of
the vehicle and affects daily work schedule. They should be reminded about their responsibility and the health
and safety aspects related to their jobs. Thus routine checking should be carried out by driver and at garage
level by the technician. The training should highlight the importance of preventive maintenance work. The
technicians should be imparted training for operation and maintenace of new types of vehicles. The importance
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of training should be stressed by the use of posters at the work site, publication of accident statistics etc. If new
vehicles are purchased, the technicians should be sent to supplier for specialized training (in supplier’s workshop)
in maintenance of such vehicles. The maintenance staff should be aware of the repair schedule to be followed
at garage level. An appropriate incentive scheme should be introduced for drivers and maintenance staff and
they should be awarded when their vehicles give a turn out above a specific level as a result of the preventive
maintenance carried out by them.

Middle Level. Staff
19 Sanitary Inspectors

They have normally passed a sanitary inspector’s course. Although the present courses give necessary
traming in food sanitation, control of epidemics and public health activities, very meager training is imparted in
solid waste management. Since these supervisors play a key role, specific training courses of 5 days duration
should be conducted. Such courses should involve both theory as well as practice of Solid Waste Management.
They need to be trained to manage the workforce under them and the manner in which they should supervise
their work. They should also be taught how to motivate the staff and how to initiate punitive actions against the
staff not performing their duties properly. They should also be taught the provisions of Municipal Solid Waste
(Management & Handling) Rules 2000 and Biomedical Waste (Management & Handling) Rules 1998. The
adnunistrative procedures as well as legal processes to be followed to ensure compliance with the rules should
be explained to them. They may me given special training on management information system and in furnishing
the data to higher authorities from time to time. Their knowledge should be updated from time to time with the
advancement in the field of solid waste management. The training should be imparted by faculty having specialized
knowledge in the areas of Solid Waste Management as well as in administrative and legal aspect of waste
management and disposal.

2 Foremen, Jr. Engineers, Assistant Engineers

The supervisory level technicians and engineers are required to maintain the fleet of vehicles. They
should. therefore, be well conversant with the variety of vehicles and the operation of vehicles of different types,
the likgly problems faced during operation of such vehicles, and should be technically competent to guide the
mechanics, fitters and helpers to take corrective measures. They should also be prepared to face the eventualities
with adequate spares, tools and cquipments required for maintenance of the vehicles, They must be trained in
ABCD analysis for inventory control and maintain appropriate records for the vehicles, batterics. tyres, etc.

This staff, though conversant with their routine work, should be well trained in all areas of operation
and maintenance of the vehicles in the SWM workshop by conducting training courses through experts. As they
form the backbone of solid waste management system they should be acquainted with solid waste characteristics
and trained in the area of planning, operation and maintenance of refuse collection vehicles and various machineries
used at the processing and disposal sites. They should also be made capable to provide training to their junior
level staff,

Senior Level Personnel

These include Chief Sanitary Inspector, Sanitary Superintendents looking after entire solid watse
management in small cities and towns and generally primary collection work in big cities and Ex. Engincer,
Health Officers, Superintending Engineer (Auto). Directors SWM, Chief Engineer SWM, etc. responsible for
cither transportation and disposal of municipal solid waste or for entire solid waste management system in the
city.

The above personnel should be given extensive training in planning and operation of the solid waste
management system. The training should be regarding the characteristics and volume of solid waste generated,
and the deficiencies in the systems of collection and transportation and disposal of waste and the marner in
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which the deficiencics eould be corrected and modum systems of waste management introduced. The training
should also cover public health aspects of wastc manapement, These senior personnel are expected to mckle
various tuchnical and operational hurdlcs and find sobutions, which wouid be hvgienically safe, technotogically
sound, ceconotically feasible and socially acceptable, They should be thade wel) conversant with the various
processing and disposal methods their design and operation. The training shiould cover latest advances in the
area of solid waste management within and outside the country. ‘The rraming program should be spread over at
least for two weeks for those who are technical personnel responsible for design and operation and it eould be

for eme-week duration for those who are decision-markers. The course content shonld include at least the
following . —

T Anoverview, concept of solid wiys L management, types of solid waste, qualitative and quantitative
umalysis of waste, the existing swslems and thetr deficiencies,

Storage st source, primary collection, secondary storaye and transportation of storage~Reguisiles
of an efficient system of primary collection. commuity storage and transportation of wasic:-
selection of appropriate type of vehicles angd equipments for this purpose.

Progissing technologics—-Basics of asrabic composting-microbial and vermicomposting, anacrobic
digestion, ingincration, biomethanation, purwer sensration, pellatization, atc.

Landfill technology—Sclection of site, lingr, spreading, campacting and covering of waste, leachate
treatment, biogas gencration, contrel and recovery, final cover and monitorng of landfill.

*  DPlanning of waste management —shart term and jong-term plannmg, desiyn and construction of
wasle treatment and disposal facilitios. '

* Financial Legal and Institutional Aspects - Estimation of financial requiremncnts passible cost
recovenes through user charges, privatization of seryices. accounting svstems, begal pravisions of
the rudes and the faws framed, and the manner in which rules and laws could he cffectively
mtorced expectation from the community, the respunsibility of managemendt,

* Human Resources Development. Managoment lnfvrmarton System. and public & NGO
participation. ste,

Sote—Due to the low public image of this activity, it is noticed that helter qualificd personnel shift to other
deparimunts at the fiest available opportunity and pepole with wond qualtfication are not attracicd towards
this serviee. A concious cffort should hence be made to retatn competent oificers on these positions for
a reasonable time and attractive package should be offered with financial incentives and profissional
avenues for recruiting qualitied and competent people for this servige.

2.2 Arrangement for Tmparting Training

The untor level staff as well as middle leval stafT should be aiven traiming ¢lose to thur wark plage or ar
tzast within the city ot town by persons having adequate knuw bedge of e subjeet as well as tools and SLUIRMEnLS,
Outside faculty conld be involved to share their experiences and add to theic cithghtenment, Bach state showhd
create trainine facilitics by drawing faculty from within the citics and frenn outside as ay be necessary, Both
shert. medium and long-term courses should be ragularly conducted tn ach skate 1o cover all the stafT reqeeired
{o be trained,

Presently. short-tem training courses only for enginzers invelved in (his activaty are funded by CPIEED,
Ministry of Urban Duvelopment. However, due to the shart duration these are treated mestly as appreciation
caurses. Training courses of longer duration and of specialized nature necd to be arenized at the nodad Mimstv
e Ministry of Urban Development to support these activities firther, The muddic kevel staf should alsa be
deputed to Jarger munictpal agencies fo undergo field truining atter the basic toundation course.
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The senior level staff should be given short-tenm trainmg within and cutside {he state through workshops,
seminars. etc. and should be given long-temm trodning at professional Colluges/Instinetes. 1t wall be desirable to

liave 3 to f months courses tailor made for the requirement of engineers wivoblved in Solid Waste Managentent
Achivitias.
The creation of these additional facilities at varous levels will require active admimistrative ad finaneial
csuppod from State Govermment as well as from the Centtal Government, Tt i sueested {hat the trainimg
courses for the operatmg staff and the superasory staff be the responsibility of the Stale Givemments, wlile
the traiming courses for the managerit staff be Muinded and arganized by the Central Covernment, Soch institutes,
whieh already have expenise in the aren, can be provided Rinds Tar conving such conrses, Afrer a few vears,
when these courses are wall established, (he management can be cansferred to the Sexte Creverinment.

2.3 Financial Aspccis

The financiat provisions for arranging such traming courses are sxpected to be abour Bs. 75,000/- per
fukh polulation as per details piven below

(1Y Traimng for Junior level staff—all siall (o be trained every year at work site for one dav
— R 25 Di-

{1 Middle level statf—20% to be trained every vear tor 15 days—- 15 00{/-

{3} Senior leve) staff--One wock (raining once every tow vears -—Rs. 35.000/-

Total cost/yenr—Rs. 75,000/-

Research & Develapotent

Research and Developraent has to be a continuous exercise at the state and national level to update the
teehnology for trealenient and disposal of waste and for improving the ¢ffiency and performance fo the vehicles
and equipments. Research and devetopments are nocessary in all aspects of waste management beginming from
the design of fong handle broom to be used by males and females. design of the coutainerized handcarts and the
tools to b given to the sanitation workers, the destyr of large size containers to facilitate casy transfer of waste
from i handcarts to the containers and its synchronization with transpert veheiles. The varty of transport
vehicles for solid easte management also neads to be standardized through research and development and the
teehnology for the treatment of municipal waste such as composing blomenthanation, power penerafion, etc.
also needs to be upgraded and improving to bring about higher efficiency i the operation. The quality of
compost is requircd to be improved to meet the demand of furmers and to make it popular among the agriculturists
commumty. The researcl must show the distinet advantage of use of compost for improving the quatity of soils
and the agneultural production by using binorganic ferilizer, The research m the area of processing and disposal
of waste mav be encouraged at the ITTs in india and the vehicies and equipments design lmprovement may aiso
be taken up at the vational fevel institutions to standardize the use of tools and equiprments 1 solid waste
management. These mstitutions need to by cneouraged through fundmg support for carning out rescarch and
development by the Goverrunent of India and the state govermrments.

RECOMMENTATIONS OF THE EXPERT COMMITTEE APPOINTED BV THE
HONOURABLE SUPRME COURT OF INDIA

—  Decentralize the administration and delegate adequate powers to induct enviromental or public |
health enginesers in providing WM scrvices. '

= (Give praprity o bumnan resourees development.

= Involve aducation and research instituions.
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CONCLUSIONS AND RECOMMENDATIONS

=

Improvement in knowledge base of the staff at various levels by exposing them to appropirate
training followed by retraining at regular intervals is necessary, Training activities need to be
supported initially at central level and these should gradually be transferred to state level. However,
training of trainers should continue to be supported under a central program.

Personnel responsible for SWM at various levels should be given adequate training in various
aspects of solid waste management.

The staff and the officers must be kept updated with the latest advances in SWM.

Separate training programs should be organized for junior level, middle level, and senior level
staff and officers.

Conservancy staff be given one full day training in recent trend in waste management, house to
house collection, proper methods of street sweeping, use of tools and equipment, expectation of
people, etc.

Vehicle operators be given five day training on maintenance and preventive checks of vehicles
and equipment,

Supervisory staff be given training for five days covering theory and practice with special focus
on how to manage the workforce and the manner in which they can supervise the staff effectively.

They should be exposed to MIS. advancement in the SWM field, legal requirements.

Higher technical staff be trained in all aspects of operation and maintenance of the fleet of
various types of vehicles.

Senior level officials may be exposed to latest development in waste management sector and
acquainted with planning processes for work management and various methods of treatment
and disposal of waste.

The frequency of training and the training content may be as suggested in this chapter.
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CHAPTER—12
INFORMATION, EDUCATION & COMMUNICATION

Need for IEC

The key to the success of solid waste management system in any city is the cooperation of the
citizens. Citizens must be fully involved in the proper storage, collection, and safe disposal of waste and
should also be made aware of health risks associated with improper solid waste management. It is also
necessary to provide facilities for imparting training to staff at various levels so that they can provide efficient
service,

IEC should hence focus on creating awareness, motivating people fo ci1allge their habits, informing
them of actions required to be taken. and maintaining the desired habits by sustatined efforts from both local
governments, citizens, community based organizations.

IEC Topics :
Subjects on which awareness needs to be created are ©
1. Keeping neighbourhoods an city clean

2. Health risks posed by unclean environment

L)

Solid Waste Management (SWM) process—from generation to disposal

4. Collection of wase at source and its segregation in decomposable and non-decomposable
components

n

Precautions to be taken regarding collection and disposal of various types of waste such as
garden waste, kitchen waste, waste from hotels and restaurants, market, construction waste,
waste from commercial establishments, industrial and hospital waste.

6. Reducing, recycling and reusing waste

7. People’s active participation in improving solid waste management
8. Fines and penalties for non-compliance with legal provisions

9. Recommendations of Hon ble Supreme Court of India

Everyone should be made aware of the duty to keep neighourhoods and city clean and a sense of
responsibility should be inculcated in every person to ensure the safe disposal of the waste they generate. They
should form a habit of throwing only in designated receptacles. Messages are observed to be imbibed quickly
when the messages stress on the illeffect that it has on people’s personal well-being. making people aware of
the health risks associated with unclean environment will have a better impact rather than that obtained by just
telling them to keep cities clean to make them look beautiful.,

Creation of awareness is the first step towards changing habits. Most people are not aware that it is
their duty to throw the waste they generate into municipal receptacles and that the responsibility of the municipal
body starts with street sweeping. They also do not know the various ways in which waste can be stored,
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tranzported and disposed and the problems of waste disposal. Therefore, it s neressary to make ali the gitizens
aware of the entite process of solid waste management i, from gencration to disposal as weli as the steps the
iocal governments need to take to Improve the service, Waste collection at source must be given special emphasis
because that is the point where the commen man plays 4 very important role i the SWM system.

Segrewation of wasle at source is an important step for improving sohd waste collection and disposal
and Lherefore. requires poople’s cooperation. it 1s necessary 10 educate people about the different types of
waste gererated at home and how to segrepaty biodegradable waste from the non-biodegradable. They can also
be told as to how to deat with coustruction and garden waste, Segregation at source is not Iikely to happen ina
short period of time and hence will nocd a sustamed effort (il habits change.

Fach major waste senerator neuds to be vducated about sanitury methods of waste storage, (ransportation
and disposal. The major waste gencrators include hotels wd restaurants. hospitals, mdustries, and markets,
They can make a significant difference to the health of citizens when they manage their waste in a scientific
Manner.

Considerable entphasis necds to be placed on reducing, reeveling and reusing of waste. Once people
are made aware of these three R's some change in their habits is hkely to follow. Composting can be considered
as the first option when dealing with prganic waste, since composting can be done in a2 decentralized manmer
wven al the neighbourhood Jevel. The citizens should be inforamed of the various methods of composting alongwith
its demonstration, $o as (o eacourage them o practice composting of arganic wasie. wherever feasible.

People must be informed about their significant rolc in keeping citics clean and that without their
couperation even the best cftorts of lncal guvernments may not vield desired tesults, They should also be
simuttaneousty informed about fines and penaltics tor not adopting correct methods of waste disposal. Achicving
any significant change in behaviour is not possible without enforcement of the fegat provisions of the Acts.

The Hon'ble Supreme Court had to intervene mainly te corruet a situation which had been complotely
nelected. and this aspect must alse be conveved to people.

(EC Medium and Methods -

Public awarcness and education campaigns should be launched (o drive the nessage to peopl: and
cnsure their active participation using a vanaty of media,

SWM logo, mascor and slogan !

Tn order to create an identity for proper solid waste management it 19 necessary to creatt a logo far it
This foge should always be used whenever messages related to SWM are conveyed. A mascol can aslo be
criated for this purpose 5o thal cveryone is atle to idetiify the mascot with proper SWM, All print and audio-
visual medium should appropriately carry the logo/mascot. These could also be carried on related products such
a% bags and dusthins and local povernments should use them on all equipment/litereture related 10 SWh. A
catchy slogon carrving a message of what is correct behaviour with respect to SWM will peuple understand
what needs be done. :

Children as target group :

Cluldren are the fituse citizens and changing thuir behaviour. when thoy are 6l young ad impressiona ble
will go o Tong way in changing our future for the better, One of the major advantages of in volving children is that
ey influence the behaviour of adults. This will bring ubout a change soonut than expected. There are vanous
wavs in which cluldren can he imvolved in wasle related activities to unsurc very good results. Various types ob
competitions will stimulate thinking and {ead to improved behasviour. Quiz comp ctitions and debates will motivate-
children to tead and seek mformation from differtit sources.
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Schools could introdece ;
1. SWM topic in school curticnla
Conduct essav. paititing, poster, quiz eompetitions

Arrange debates

Feoo W b

Introduce wall magazines
5. Develop models
6. Introduce projects, games and role plays

It will be desrable to prepare and propogate ‘Model” material for use in schools, colleges, Industrial
Training Institutes etc. for the education of children/students at an impressionable ape.

Children can be given project work related to SWM such as documernting the habits of their neighbouring
residents in respect of waste storage and disposal. Children will take up such projects enthusiastically and in the
process will alse leam about SWM. Prizes could be awarded for the best project work. Wall magazines in
schools will help children to project their views on the topic.

Games (on paper} related to SWM could be created by protessianals and plaved in schools to enhance
knowledge about proper methods of managing solids wastc. Role-play is an important means to understand the
role of various actors in society and their behaviour, This could be developed with various characters seen in
public places or even for various members of a household. Professionals could be involved in developing the role
play games which make children play different roles related to SWM.

General public as target group :

Advertisements and messages should ercate public awareness and motivate people to take proper
actions, However messages should also highlight the punishments for wrony doing, Advertisements should not
only convey messages but shouid also touch emotions.

A variety of media can be used to convey messages to the public about proper waste related behaviour.
Print Medium :

Print medium is a durable and lang lasting medium. SWM messages on pamphlets, booklets, posters,
newssletters, stickers, and advertisements can be physically possesscd and can be read again and again whenever
and whetever one feels like reading them. This has a long lasting cffect and many messages on SWM can be
conveyed through this medium. Though the print medium is more appropriate for the literate class, it is a good
medium for all sections of the society. For the illiterate, messages can be conveved pictographreally in print.

How, when and where to use different print medium will depend on the campaign to be launched for
improving SWM, Depending upon the audience fo be addressed the best print medium or a nux of print madia
can be used supplemented by other medium. The messages to be conveved should be clear and easily
comprehensible and preferably be eye-catching to grap reader’s attention.

Print medium includes :
1. Stickers
2. Posters
3. PFamphlets

-1
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4, Newsletters

5. Filp Charts

6. Messages on products

7. Advertisements (n newspapers, magazings etc.

Messages on huw 1o dispose the product aficr use could be printed on the product itselt and carrying
this message should be made mandatory for all products. '

Audio-visual medium :

This is a very effective medium and can convey messages which make a large and long lasting impact.
When television is used for conveying messages it can rcach a vast avdience. Hence, a sustained campaign on
TWM should use audio-visual meditm which could screen

Short films on SWM showiny the problem, issues and solutions—for T. V., film theatres and for general
sereening '

Cartoon films showing the required change in behaviour for T.V.
Social advertising on TV,
Shart skits on T. V. -

Use of T.V. as a medium for conveying messages on SWM has 1o be very well thought out. It must be
slotted for a time when people will not surf channels or are feeling disinterssted. When people are watching
serious programmes such as news or other important/interesting programmes it can be projected. It should also
be scroened when the viewership is fairly large i.e. at or close to prime time, Cartoon films on SWM could also
be shown along with children’s programmes. Skits focussing on changing public behaviour can be shovwn at
various times. [n order to stay focussed, these should not exceed two minutes.

Other medium :
" A number of other media can be used for conveying messages on SWM.
Messages in public places can be on :

}. Hordings

2. Bamners

3, Buscs
4. Bus stops
5. Markets

¢ Other public place
7. Messages in fairs and festivals

Hordings could either contain messages only on SWM or could be a pan of a big adverisement in
which it occurs at a specitied position (gither af bottom or at top) which could be made mandatory, Messages on
stich hordines should be clear and crisp so that one can read it while travelling. Messages on buses could focus

i)
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on amans rcquiréd to change people’s waste disposal habﬂs and on health risks associated with improper
disposal of solid waste. Messages on hoardings should be changed frequently to keep people’s interest alive.

At bus staps, markets and other public places messages on proper wasie dispm_sal. methods should be
displayed in prominent kacations, These should be supplemented by placing of dustbins at shorter distances and
collecting the waste from them at rqgular intervals.

In fairs and festivals large quantity of waste is generated and it 15 necessary to display messages on
hoardings or banners on proper waste disposal methods. Printed messages in the form of pamplm‘.s can also be
distributed in such places.

Active help from religious and spiritual leaders should also be sought as they can infiuenceYheir diseiples
about public hygicne and play an active and positive role in keeping public places clean. The doctors in mural and
urban areas can also play a very effective role in such dissemintation and their cooperation should be souglxt.

{Other media for conveyving messages to public:

For enhancing the impact of messages being conveyed it is ncc;:ssal}' to usc other media also, particularly
when trying to reach people in different arcas of the city,

These could include:

| Advertisement on radio
2. Street plays
3. Puppertry
4. Folk music
3 Exhibitions, including mobile exhibitions
. Processions and rallies
7. Shde shows
B, Drscussion groups, meetings
B, SBeminars, workshop

10, Traimng programmes

11.  Web site

Radio, despite competition trom other media remains an important medium of conveying messages due
to it larper coverage. Advertisements propagating need for better waste related habits can be aired on radio on
popular frequencies such as FM and Visidh Bharati. These could be jingles, simple messages or even lectures
and should be aired at regular intervals. There could be a signature tune for SWM related messages similar to
the 1age and mascot for visual messages.

Street plays are very effective for mmmmg massages w low and middle income gmups Although
street plays have a limited reach and have to be arranged repeatedly for dlffm..nt audience, their mipact 1s
mumcnse singe it is live, Puppetry is alsoa very effective method of conveying messapes, particularly 1o children
and for low-income groups. Folk mnsic can also be used, either on its own or alnng with street plays and
Puppetry, to cnhance the impact of the messape being conveyed.

41



Exhibition have a different role to play in conveying messages and eliciting public cooperation. Exhibitions
can use a variety of media. They can have photographs, posters, paintings, models films, puppetry, slide shows,
and seminars. They can distribute printed material and also display and sell products under one roof, The
advantage of exhibitions will be that people visiting the exhibitions can seck additional details. Sponsors can be
sought for holding exhibitions and the sponsers can promote their products at the verme. A mobile exhibition can
also be arranged which can travel to different locations and cven to remote arcas. Mobile exhibitions will
munirmze the cost and effort of making repeated ammangements in different localities.

_ Regident welfare associations, societies and such other groups in residential arcas should be involved in
improving local environment. They can help organise any of the above media m their areas and assist in keeping
neighbothoods clean. Similarly, in industrial and commercial areas meetings of associations can be organised -
and the need to keep their areas clean should be conveyed using different types of media.

Seminars and workshops can be held for various grovps focusing not only on measures to-be taken for
keeping cities clean, but also on how to implement the changes. These should be organised in consultation with
local governments.

Training programmes could be organised for staff of local government on various aspects of the service
and these shonld be arranged on a regular basis.

Web Site

A web site should be created on solid waste management and given wide publicity. Since internet is
universally accessible, it would be very useful to have such as site. The site should, at least, contain the following:

1. Technical and financial information related 1o SWM
2. 1EC materials films on SWM
3, Training materials

4. Addresses and other details of technology providers, NGOQs, and private companies dealing with
SWM

5.  Addresses of local governments—as many as possible
& Results of rescarch studies on the subject

7. Policies related to SWM

#.  Legisiations relating 10 SWM

9. Supreme Court Committec's Report

141, Links to other related national and international sites from which statistical and general information
could be obtained.

%t should be a centralised site, which would provide all the required information. The site should also
have an email address so that queries can b posted and responded to. The management of the web site should
be given to a profissional body, which wonld administer the web site and update it at regular intervals.,

Sclecting the appropriate medium or 2 mix of medium for the target audience needs to be done by
cxperienced professionals. However, none of the above would be & one time or short time effort. Each of the
medium and message will have to be nsed repeatedly for a considerable length of time, say 2-3 years, before
any perceptible change takes place. Cnee a change is observed then the frequency of use of the medium ma:f
be pradually reduced 1o finally reach a point where periodic messages would be adequate.
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Any change i people’s habit promoted through IEC campaigns st be accompanied by an equal
effort on the part of the local governments to provide adequate and functioning infrastructure so that what is
advocated is implemented. If proper infragtruciure is not provided and maintained then any amount of effort put
in to get people’s covperation woutd not yield the desired results.

Involvement of NGOs

Yarious non-govertument organizations are actively mvolved in varions issues of general mierest. Their
experience and difficulties faced by them wii be useful to other agencies planmng to get inyotved in - similar
activities. Various agencies involved in such activity were invited to share their expenience with the core group.
An advertisement (Annexure &) was accordingly published in prominent newspapers inviting NGOs to partici-
pate in such a dialogue and to make a presentation. On the scheduled date seven organzations {out of 14 that
were invited) made the presemation : '

(1) Stree Mukti Sanghtana, Mumbai.

| {2) Asian Centre for Qrganization, Research and Developiment (ACORD), New Delhi.
(3) Society for Research, Development and Communication {SRDC), Cuwahati.
{4) Tiljala Society for Human & Educational Development (TILJALA SHED), Calcutta.
(3) Centre for Environment Education, Bangalore, CEE Delhi Desk.
{6) Mass Education, Calcntia,
{71 APNALAYA, Mumbai.

It was observed -that some of them had been working with women and children, some with waste
pickers and some with citizens at various levels. The methodologies and coramunication tools used by them
were more or-less similar, The major points of interest and specific aspects of their activities are summarized
pelow :

{iy It is necegsary to provide an arrangement for making the rag pickers financially independent

From the money lenders operating in the form of middleman. In one casc, it is being arranged

through saving and credit groups which were initiated by NGOs. In another case, the loan is in

the form of revolving loans. In one more case, the loan has to be repaid with a nommal rate of

interest of 2%. [t was fell that such agsistance will be beneficial to the rag pickers who will not

be dependent on middlemen for funds and can then sell the ceclaimed materials at the matket
rates.

(i} 1t is also necessary to provide adequate spac? to the Tag pickers {(commonly provide by NGO's)
for carrying out their activities 5o that the material is properly separated and processed for sale.

(i) When the NGOs provide night shelier 1o the rag pickers, faster rehabilitation of the rag pickers
is observed.

{iv) Under various schemes such as DRDA, NGOs can provide necessary gmidance and help to rag
pickers in obtaming Joans From the agencies for the purchase of cvcle, cycle rickshaw ete. for
coliection of waste.

(v)  Allthe NGOs felt that if the urban Local Bodies issue a notification requiring source separation
of the waste as stipulated in the Supreme Court order, it witl be helptul m the working of the rag
pickers and they wall be able 1o collect source separated waste from houscholds.
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{(vi) Some of the NGOs were working mostly with women and children. They iuxiic#tcﬁ that they are
' conducting literacy classes and community development programmes involying group meetings
and person fo person contact.

{viiy NGOs have prepared posters regarding the proper methods of storage of waste, propagating the
need for cleaner dust hins and their surroundings as well as other posters which inform people
abous the ill-effects of burming of garbage.

{viill)  Street plays of 15 minutcs duration were being arranged in schools, slums and markets by an-
other NGO. The puppstry pragramumes were also arranged at these locations and were fouind to
be effective. .

(ix) An half an hour radio programmes on All India Radio entitled “Aag Dilli Sawaren” is being
arranged by another NGO on ¢very Sunday aiming to inculcaie a sense of pnde in citizen of
Delhi and mobilising them to adopt cnvironmentally sound and cleaner waste management prac-
tices. School children are being involved and interviews with prominent personalities on environ-
mental issucs are arranged. The names of the areas, which are kept clean arc announced so as
to motivate others to observe similar cleanhiness. Some popular songs are also played and the
question and answer session, where cxperts participate are also arranged.

{x} To cducate the school children, project work on sohd waste managemcnt is also arranged by onc
NGO during the vacations.

{xi) Training programmes were arranged by one NGO, where a batch of 25 10 30 sanitary workers
of ULBs are trained. They are mostly trained in the vse of protective equipment, method of
clzamng of the dust bins, drains etc.

{xii) Some NGOs also arranged training programmes and workshops for workers and managers
involved in collection of hospital solid waste. ' :

(xii) It was commonly felt that various NGOs should work in collaboration and exchange the informa-
- ticm about their expeniences for mutual benefit. :

(xiv) One NGO is providing a special vehicle io colleet hospital waste from 400 hospitals in Caleutta.
Thev have mostly employed tag pickers and the vehicles are provided on a rent by Calucutta
Corporation. : .

The studies carsied out by NGOs as well as various agencies have clearly pointed out the insanitary
conditions in which the rag pickers work. They come in contact with infective, corrosive and hazardous material
which results in varions skin infections, wound, burns cte, They are alse prone to infections of the gastrointestinal
tract. It is hence desirable that NGO.'s provide necessary cducation to them so that they take preventive
measures. The NGO's can also make available various health care facilities and assist them in obtaining the
benefits of these facilities,

PARTICIPATORY LEARNING TOOLS DEVELOPED BY NGO

An NGO ‘ACORD" has developed participatory learming tool on solid waste managcment EIving
guidelines for trainers, acilitators, for conducting the training sessions using 46 colour picture cards of various
categories, the details of which are given at Annexure—10

£0 Package of IEC Material

In addition to the IEC material available with and Eeing usé::l by var'ic;-rus NGOs, professional agencics
were also invited to participate and make presentation on the materials they can help prepare. In response to the
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Ahmedabad Municipal Corporation's invitation for providing communication tools for use in Solid Waste
Management 14 agencies came forward for making presentation on the subject. The Core Group availed the
opportunity to-participaie in the presentation arranged by Ahmedabad Municipal Corporation (AMC). In addition
to stressing on the commen communication tools. Some of the innovative ideas suggested by the agencies are:

L

10.
11.

12.
13
14,
15,
16.

17.

Dance, drama, puppetry and stre;r:t plays can also be used as a part of long term strategy. These
can also be used for making necessary information dissemination in residertial colanies of rallways
£tc.

Short films can be prepared for the benefit of the citizens as well as the staff of Solid Waste
Management (SWM) Department clearly mdicating the do's and don'ts. The fifms produced by
CPHEEQ, HUDCO, CPCB and Centre for Environment Education (NGO} were also viewed and
it is folt that there is a need to prepare targeted short films which will impress on the viewer the
need to maintain the city clean. ' '

A wall magazine/ poster can be prepared for information and dissemination in schools as well as in
offices.

Drawing and essay compétition of SWM for school students should be arranged with handsome
prizes as was don¢ in the past by Shankar's Weekly. :

Campaigns and programmes should be arranged by involving film personalitics and such other
celebrities willing to work in this field.

Co-operation of spiritual leaders should be sought for propagation of the messages for proper solid
waste management. :

Mumicipal agencies, while licensing the fairs and festivals etc. should insist on the organizers t©
provide the banners with SWM messagoes.

All hoardings should carry a prominent line secking cooperation of the citizens in maintaining the
city glean.

A logo/ mascot/slogan regarding importance of keeping cities ¢lean shonld be coined/ framed with
the help of expert agencies which should be widely adopted.

The literature on best practices should be prepared and distributed to the citizens.

Note books for school children printed through Government ageacies should carry the message on
cleanliness campaigns.

Small booklets to serve as ready reckoner on SWM should be prepared.

Magic shows/ simple magic program shonld be popularized which will propagate the ideas.
Messages can be widely distributed by printing them on milk pouches, T-shirts etc.

On the basis of their presentation and their capabilities, three agencies were short histed.

Ahmedabad Musicipal Corporation {(AMC) will subsequently obtain the financial bids from themn
and finalise the bids. :

After assessinig their impact in AMC area, their widér adoption can be considered in other urban
locat bodies, if decmed fit.
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The IEC media which can be used to obtain maxitaum benefits was discussed at length with various
expert agencies such as Prasar Bharati, DAVP, All Indiz Radio and Doordarshan. Presentations made by
various professional organisations in the private sector were also arvanged af Ahmedabad where 14 such
organisations participated. Based on the ideas presented by these agencies the following package is suggested.
As it is difficult to project the cost estimates for specific cases, general post estimates are given for the purpose
of obiaining a general idea.

5.1 Media for effective dissemination of IEC material

The citizens have to be informed about the need for their active participation in Soiid Waste Management
in the following manner:—

{1} Awarcness abowt the advantages of the 3 R's i.e Reduce, Rense and Recyle
(2) Prevention of littering and throwing of the waste in public places. |
(3} Separation of dry recyclable waste from the wet decomposible waste at the source
To aciicve the above objectives, the three cors messages will be,
Message-| :. Practice that 3 R's
(i} Practicing 3 R's is environmental friendly
(i} Disposal of waste in proper manner takes luss space. saves time and energy
{ii) Hclps conserve available resources making it more economical and sustainable
fivi Helps future generations
{v} As far as possible, use recyciable matenal
Message-2 © Do not Litter

(i} Appeal to the citizens that they should ensure that the city does not get submerged in a pile of
garbagc

{i Littcring leads to pollution and damages the environment
{iil  Use of bing for collection of waste improves the hygienic conditions
{iv) A clean city gives you a healthy feeling and a good improssion to the visitiors _
Message-3 . Separate your waste
(i} Do vout bit for the city starting from your home
{ii) The wet waste can be composted which is a useful product
(i) Separate the dry waste which is recyclable

{ivy Recycling gives a decent gource of income to the waste collectors, besides resulting in the
conservation of resources
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To transmit the above messages, the madia strategy mcludes an matial hgh profile campaign for two
months followed by a lower intensity campaipn for the next four months.

The newspaper advertisements should be 1ssued in 3-7 Iocal newspapers on a stagpered basis so that
the viewers never lose the sight of the campaign. The advertisement should carry the messages in 6-7 differcnt

advertisemeants,

Andio publicity can be in the form of atleast three spotjingles of 30-40 seconds each. These should be
broadeast on Vividh Bharati as well as FM. Channel. On Vividh Bbarati, it should be broadcast everyday for the
first two months foliowed by alternate days for the next four months. In the FM channel for the first two months
it should be broadeast twice everyday followed by once everyday for the remaining four months.

The outdoor publicity should be used for atleast three months starting from two months after the above
mentioned newspaper and audie campaign. This can be in the form of hoardings, bus pancls and on Kiosks.

The video publicity should be in the form of three spots of 30-40 secands, twice a week for the first two
months followed by once a week for the next 4 months. These spots would be telecast on Doordarshan as well
as the local cable net work. Two filns of 10-15 minutes duration each may also be prepared on specific topics
that reed to be described. The films should be sereened on Doordarshan once or twice 2 week. They can also
he screenad in Schools, Collepes, Community gatherings, ete.

Printed publicity for distribution in schools, colleges, public offices can be carried out in the first 2
months of the canpaign n the form of pesters and pamphlets. :

8.2 Costs

The cost of uging the various media in the above manner for publicity in 10 identfied large cites (Delhi,
Mumbai, Calconia, Clennai, Bangalore, Hyderabad, Ahmedabad, Kanpur, Pune and Nagpur) in the country
are :

= Mewspaper advertisements — Bs. 70 lakhs

=+ Audcho publicity —Production cost Rs. 2 lakhs. Broadcasting cost — 18 lakhs; Total = Rs. 20.0
lakhs

= Out door publicily in the form of 20t hoarding, 2000 bus panel and 3000 kiosks = Rs_ 25 0 lakhs

= Video publicity — production cost — 15 lakhs + Telecast cost — 50 lakhs, total cost = Rs. 65.0
lakhs

=>  Printed poblicity — Printing 2, 40,000 posters and pamphlets each will cost — Rs. 123 lakhs + 3
lakhs for distribution: Total = Bs, |50 lakhs,

Support to educational institutions for developing 1IEC material,

Varioug educational Institutes imparting traming in SWM filed should be encouraged to develop and
dissemmate [EC material. Some of these Institutes are = NEERI, Anna University, AIIH & PH. National
Institute of Urban Affairs, National [nstitute of Design, Centre  for Environmental Education, Eangalorﬂ
Amedabad, ete.
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RECOMMENDATIONS OF THE EXPERT COMMITTEE APPOINTED BY THE
'HONOURABLE SUPREME COURT OF INDIA.

NGOs play a vital role in citizens education and their active help should be sought to make the
movemnent more broad based and effeetive.

Citizens cooperations is vital in keeping garbage off the streets.
Geries of measures are required to be taken to bring about a change m public behaviour
Suitable messages should be prepared involving professional communicators.

Use of hoarding, public transpert, cable. TV, radio, newspapers and other media be made for
LS8 AWATCNESS . s

NGOs be involved in creating public awareness.

Use of schaols and colleges, wards commitices, reisdent associations, NCC. NSS, Scouts &
~Guides be made for creating public awarencss.

Commercial sponsors be encouraged to come forward to sponsar cleanliness dnves.

=

"CONCLUSION AND RECOMMENDATIONS

=

For improvement in sohd waste managenient, besides. using appropriate cyuipment and trained
manpower, active public participation is a must, which requircs education and motivation of the
citizen,

Education and motivation of citizens ¢an be carried out using various communication toals. The
logo/mascot/siogan needs to be uniforinly used. The resuits from-the initiative of Chugarat
Govermment need (o be utilized by Cuntral Government also.

A campaign using vanous media such as T'V. Radio, plays cte should be mounted. The private

sector can also be invobved in this activity by glving them appropriate incentive in the form of tax
henetits etc.

Educationa! films need ko be prepared by the nodal Ministry and whenever other agencics preparc
such usefal material they can also be provided appropriate InCentives.

Citizens must be fully involved in proper storage of waste at source, sceregation of recyclable
malcrial, primary collection and safe disposal of waste a5 ghown below. '

Cilizens should be made aware of the health risks associated with improper solid waste
managenent. :

[EC should have focus on creating awareness, motivaling people 10 change their habits.
Citizens showld be rade aware of their dutics to keep the neighbourhood clean.

Emphasis needs to be placed on reducing, reuging, and recyeling the waste.

A mascot should also be created for this purpose.
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Children should be made the target group for changing the behaviour of futurc citizens,

For public awarencss the advertisement should not only convey messages but should also touch
emotions.

Stickers, posters, pamphlets, newsletters, thp charts, messages on products, advertisements in
newspapaer and magazines should be used for creating mass awuriness.

Audiovisual media, hoarding, banners, should be widcly used to comvey the messages.

Advertisetnent on radios Strect plays, puppetry. pop music, exhibitions, slides shows, a group
discusions. meetings, seminars, should be used as media to convey messages to publi.

Web sites should be ereated on SWM and given a wide publicity.
NGOs may be actively involved in cducating the masscs.

© Packages of TEC materials should be prepared and uscd throngh NGOs, professional agencies,
ete.

Short films may be prepared for the benefit of citizen and staff of SWM.

There should be a logo to ereate an identification of solid waste management program as shown
on the next page.

Three core messages should be delivered —

1. Practice three R's {Roduce Reuse & recyele)

2, Do not litter.

3. Segregate recyvelable waste from wet biodegradable waste,

Local bodies to adopt publicity campagin as advised m this chapger.
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LOGO TO BE USED J BE USED BY THE ULBS

CLEAN
© GREEN |'|'Y
HEALTHY

| LET US MANAGE OUR WASTE
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ROLE OF CITIZENS
TO KEEP THE CITY CLEAN

KEEP FOOD WASTE
INDOMESTIC BIN

72 LIDEPANY T &



KEEP RECYCLABLE WASTE
IN A SEPARATE BAG/BIN

HANDOVER RECYBLABLE
WASTE TO RAGPICKERS




HANDOVER DOMESTIC WASTE
TO STREET SWEEPER

-
= )

USE LITTER BINS
WHILE DN THE STREETS
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ANNEXURE—1

No. Q-11021/21/99-PHE
GOVERNMENT OF INDIA
Ministry of Urban Affairs & Employment
(Deparment of Urban Developinent)

Nirman Bhavan, New Dethi
Dated : 18th Augnst, 1999

_ ORDER
Subject : Constitution of a Technology Advisory Group on Solid Waste Management.

Pursuant (o the recommendations of the Commitice on Sobd Waste Management for class | cities
constituted by the Hm'ble Supreme Court regarding the constitution of a National Technology Mission in the
Mnistry of Urban Development for improving solid waste management practices in the country within a period
fo five years and the decision taken in the Tnter-Ministeris] meeting held wnder the chairmanship of Secrotary
(LT} on 28-5-99, approval of the competent authanty is hereby accorded to the constittion of a Technology
Advisory Group with the following composition :—

(i} Adviser (PHEE), CPHEEOQ, .. .Chaimman
Ministry of Urban Development
(i} Representative of the Minstry of .+« Member
Environment & Forests (Official)
{iii) Ropresentative of the Ministry of .+« Member
Non-Conventional Energy Sources (Official)
(iv) Representative of the Ministey of .. .Member
Agnicultural & Cooperation (Official)
{v) Representative of the Ministry of . Membar
Realth & Family Welfare {Official)
(vi) Representative of the Ministry of Finance . .. Member
{Officaal)
(vil) Representative of the Planning Commission .. Member
(Official)
{wiil)  Representative of the Municipal .. .Member
Corporation of Brihan Myumbai {Official)
{ix) Representative of the Caloutta .. .Mcmber
Municipal Corporation (Officiai)
(x)  Represemtative of the Chenmai .. .Member
Municipal Comoration (Official
(xi}  Representative of the Municipal .. .Mcmber
Corporation of Delhi (Official)
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{xii} Representative of the Surat : .. Member

Municipal Corporation {Official)
(xiii) Representative of the Central .. .Member
Pallution Control Board {(Official)
{xiv} ShriP. U Asanani, Urban Environment .. .Member
Infrastructure Representative of India, USAID {Non-Official)
(xv) Shri VB. Rama Prasad, Deputy Advisor, CPHEED .. Member Secretary
Official)

The conerned Ministrizs/Departments, Municipal Corporations and Central Pollution Control Board
would be required to nominate a suitable rep resentative not below the rank of deputy Secretary/ Deputy Adviser/
Superintending Engineer to serve in the above Group.

2. The role and cbjective of the technology Advisory Group (TAG) would be as under -—

{2} To collection information on various proven technologies for processing and disposal of wastes,
identify appropiate and cost effective technologies suitable under Indian (local) condrtions through
pilot projects where necessary and advise State Governments and urban local bodies 1o adopt
soch technologies.

{b) To provide technical assistance to urban local bodies for adopting the sugpested technologics
where feasible.

fc) To chammelise and make optimum use of funds earmarked for SWM projects in the VArIous
Ministries, such as Ministries of Environment & Forests, Non-Conventional Energy Sources,
Agticulture, Urban Development, Planning Commission, financial institutions and international
donor agencies.

(d) Todevelop 1EC {Information, Education & Commiunication) material for awareness programmes
and disseminate the same through mass and print media with the cooperation of State Govts,
and urban local bodies.

(e) To promote capacity building & HRD in urban tocal bodics, identify their traiming needs, develop
mechmiasm tomeet “he training needs and designate jnstitutions i each State/rcgion as resources
centre for providing such training 1o various categories of persomme) involved in SWH.

{f) To establsiha bench park on the performance of vanous urban local bodies in SWM and circulate
the same 1o urban local bodies and State Govis. for information and improvement where necessary.

(g} To arrange/promote and co-grdinate imter-city, inter-State meets for SWM personnel to exchange
information on various aspects of SWM.

{h) To provide a forum for public interaction and intervention in the filed of SWM and strengthen/
support participation by NGOs and gitizens.

(i} To take suitable and approp riate measures as may be necessary from time to time to improve the
SWW systoms.

(i) To keep the nodal Mimistry, viz. Ministry of Urban Development informed abouwt the various
action points Tequired to be undertaken by the Technology Advisory Group, Ministry of Urban
Development, other Ministries and Instinmions.
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3 The tenure of the Technology Advisory Group will be for a period of five years with effect from the
date of issue of this oeder. The Group will meet periodically. TA/DA, etc., including air-travel of non-official
members. as admissible to grade | officers of the Government of India would be met from the Ministry’s budget
under PHE Training/Pilot Project for feasibility Study and Evalnation System. TA/DA of official members will
be met by their respective Departments. Secretarial assistance for the work of the Technology Advisory Group
would be arranged by the Administrative wing of the Ministry. '

4. This issues with the concurrence of the Internal Finance Division vide Dy. No. 1417-F dated 17-8-99.

Sd/-
B. S. MINHAS,
Joint Secretary to the Govt. of India
To
The Pay & Accounts Officer (Sectt),
Mimistry of Urban Development,
Nirman Bhavan, New Delhi
Copyto :—

1. Principat Dirccter of Audit, Economic & Service Ministeries, AGCR Building, New Delhi-110 002,
2. Principal Accounts Officer, Ministry of Urban Development, Nirman Bhavan, New Delhi.
i Adviser (PHEE), CPHEEO for follow up action,

4, Ministry of Emvironment & Forests {Shri V. Rajagopalan, Joint Secretary), Paryavaran Bhavan,
C.G.0. Complex, Lodhi Road, New Delhi - 1140 003

5. Ministry of Non-Conventional Encrgy Sources {Shri A K. Maeyotra, Joint Secretary), Block No.
14, C.G.O. Complex, Lodhi Road, New Delhi-110 003,

b, Ministry of Health & Family Welfars (Ms. K. Sujatha Rao, Joint Secretary), Nirman Bhawan,
Wow Della,

7. Ministry of Agricultute (Shri Anil Sinha, Toint Secretary), Department of Agriculiure & Cooperation,
Krishi Bhawan, New Dellu-110 001,

Ministry of Finance, Depaniment of Economic Affairs (Shri Sunil Chaturvedi, Deputy Secretary-Budget),
North Block, Mew Delhi.

9. Planning Commission (Ms. Knshna Singh, Principal Adviser), Yojana Bhawan, New Delhi

10, Commissioncr {Shri K. Nalinakshan). Municipal Corpoaration of Brihan Mumbai, Mahapalika Marg
Fort, Mumbai-400 032, '

1.  Commissionct (Shri Asim Barman), Calcutta Municipal Corporation, 5, 5.N. Banerjee Road,
Caleurta- 700013,

2. Commissionzr (Shri P. Kolappan), Chennai Municipal Corpoaration, Chennai-600 003,
13.  Conmuissioner (Shri V K. Duggal), Municipal Corporation of Delhi, Town Hall, Delh.

14, Commissionet {Shri G.P. Mahpatra), Municipal Corporation of Surat, Mugli Sarai, Surat-395 003,
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15,

16.

17.

18

15

0.

21.

i3

Chairman (Shri Dilip Biswas), Central Polhrtion Control Board, CBD-cum-Office Complex, East Aun
Nagar, Shahadara, Delhi-110 092, :

Shri P.UJ, Asnani, 4, Garden Enclave, Opposite Law Garden, Ellisbridge, Ahmedabad-380 006,
Shri VB. Rama Prasad, Deputy Adviser, CPHEEQ.

Deputy Secrctary (Admn.), Ministry of Urban Development for necessary action to provide gecretarial
assistance.

Admn-i1 Seetion.
Admn-TV Section.
Finance Division.
Semior PPS to Secretary (UD).PS 1o IS (UEPA)
Sanction Folder.
Sdf-

B. 5. MINHAS,
Joimt Secrctary to the Govt. of India
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No. 3-11021/21/59-PHE
GOVERNMENT OF INIDHA
Ministry of Urban Development

Niman Bhawan, MNew Dethi-110 011
Dated : 8-9-00

ORDER
Subject : Technology Advizory Group on Solid Waste Managuement

In contimeation of this Ministry’s Order of even No. dated 18-8-99 on the subject mentioned above,
approval of the competent authority is hereby accorded to the inclusion of Shri A. D, Bhide. Deputy Director,
National Environmental Engineering and Rescarch Institute (NEERI), Nagpur in the Techmical Advisory Group
on Solid Waste Managctnent as a non-official member., ‘

2. 8hri A.D. Blude will be entitled to draw TA/DA etc., including air-travel as admissible to Grade-[
officers of the Government of India for attending the meetings of the Technology Advisory Group and the
expenditure will be met from the Ministey’s budget under PHE Training/Pilot Project for Feasibility Stodies &
Evaluation System.

3. This 1ssues with the concurrence of the Internal Finance Division vide Dy, No. 1504-F{AS/F) dated

2-9-04
Sd/-
YOGENDRA TRIPATH?,
Dhicctor {W5)
Tel. No 301 6551
To

The Pay & Accounts Officer (Scett.)
Ministry of Urban Development
Nimman Bhawan, New Delhi.

Capy ta —
. Principal Director of Andit, Economic & Service Miistries. AGCR Building, New Delhi-110 002,
2. Principai Accounts Officer, Ministry of Urban Development. Nirman Bhawan, New Delhi.

3, Director, National Environmental Engineering and Rescarch Institute (NEERI}, Nehru Marg,
Nagpur- 440 020 along with a copy of the previous order dated 18-8-99,

4. Shri A.D. Bhide. Deputy Director & Head, Solid Waste Management Division. National Environmental
- Engineering and Rescarch Institute (NEERI), Nehru Marg, Nagpur-440 020

3. Adwiser (PHEE}, CFHEED.
&, Admn-I Section.

7. Finance Division,

i Nanction Folder.

Sd/-

YOGENDRA TRIPATHI,
Director (W5)
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No. Q-11021/21/99-PHE
GOVERNMENT OF INDIA
Ministry of Urban Development

Nirmman Bhavan, New Delli-110 011
Dated : 22-9-99

ORDER
Subject : Technology Advisory Group on Solid Waste Management.

Pursuant to the recommendations of the Comnittee on Solid Waste Management for ¢class I cities
constituted by the Hon’ble Supreme Court regarding the constinriion of a National Technology Mission in the
Ministry of Urban Development for improving solid waste management practics in the country and in continuation

 of this Ministry’s orders of even No. dated 18-5-99 and £-9-99 on the subject mentioned above, approval of the
competent authority is hereby accorded to the inclusion of the following officials from the State Government for
a period of two years with effect From the date of issue of this arder in the technology Advisory Uroup (TAG)
on Solid Wasts management constituted under the chaimmanship of the Adviser (PHEE}, Central Public Health
and Environmental Engineering Organisation (CPHEEQ), Mew Delhi.

1 Seorstary-incharge of Solid Waste Management Member (Official)
Government of Andhra Pradesh or his represemtative

i Secretary in-charge of Solid Waste Management Member {Dfficial)
Government of Maharashtra or his representative

ii.  Secretary in-charge of Solid Waste Management Member (Offical)

Government of Orissa or his representative

wv.  Secretary in-charge of Solid Waste Management Member (Official)
Govermment of Uttar Pradesh or his representative

2. Expenditure on TA/DA in respect of the above officials for attending the mestings of the technology
Advisory Group from time to time will be met by the rgspective State Governments.

Sdr-

(B. §. MINHAS),
Yaint Secretary to the Govt. of India

The Pay & Accounts Officer {Sectt.)
Ministry of Urban Development
Nirman Bhavan, New Dethi.

Copy to —
1 Principal Director of Audit, Economic & Service Ministries, AGCR Building, New Delhi-110 002,
2 Principal Accounts Officer, Ministry of Urban Development, Nirman Bhavan, New Diclhi.

3. Principal Secretary, Housing, Mumcipal Admn. & Urban Development Department, Government of
Andhra Pradesh, Andhra Pradesh Secretanat, Hyderabad -500 022 along with a copy each of the
previous orders teferred 1o above for necessary action.

4, Secretary, Government of Maharashtra, Water Supply & Sanitation Department, Mantraiaya,
Murabai - 400 032 along with a copy each of the previous orders referred o above for necessary action.

5. Secretary-cum-Commissioner, Deptt. of Housing & Urban Development, Govt, of Orissa,
Bhubaneshwar : 751 001 along with a copy cach of the previous order referred to above for necessary
action.
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10.

Secretary, Urban Development Department, Government of  Uttar Pradesh, Vikash Bhavan,
Lucknow : 226 003 along with a copy each of the previous orders referred to above for necessary action.

Adviser{PHEE}, CPHEEQG for follow up action.
Admn-Il Section.
Finance Division.
Sanction Folder.
Sd/f-

(8. §. MINHAS),
It Secy. to the Gowvt, of India)
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No. 3-11021/21/9%-PHE
GOVERNMENT OF INDIA
Ministry of Urban Affairs & Employment
{Department of Urban Developiment)

Ninnan Bhavan, New Delhi.
Dated : 16-1-2002

ORDER
Subject : Re-constimtion of Technology Advisory Group on Solid Wasie Managemend.

With reference to the CPHEEQ's Note No. Q-15014/1/2000-CPHEEQ dated 15+11-2001 and in
continuation of this Ministry’s Office Order of even No. dated 18-3-1999, §-9-99 & 22-9-99 approval of the
competent authority is hereby accorded 1o revise the composition of the Technology Advisory Group(TAG) on
Solid Waste Management. The revised composition of TAG is as under .—

I Shri V. B. Rama Prasad Chairman
Adviser {PHEE), CYHEEQ
Mio Urban Development & Poverty Alleviation (UD & PA).
New Delhi,

p Shri Joseph Mathew Official Member
Drirector{Finance}
Mo UD & PA, New Dellu.

3. Represcntative of Offieial Member
Mo Envitonment & Forests, Mew Dell.

4 Dr. M R Motsara Official Mumber
Additional Cotamissioner (Fert.)
Ministry of Apricnlture,
Department of Agneulture & Co-operation,
MNuow Dielhi,

3. Shn K. P. Katailiha Official Member
Deputy Adviser (W3S)
Flanning Commussion, Mew Delhi.

fr. Representative Official Momber
/o Health & Family Welfare,
Depactment of Health
New Delhi.

7. ShirN. K. Singh Othicial Member
Adviser
Mo Non-Conventional Encrgy Sources,
Mew Dellu

5. Dr. A B Akolkar Official Member
Senlor Scienlist
Central Pobiution Control Board,
Mewe Delh,
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10.

11.

12.

13,

14,

15.

7.

14,

19.

20

1.

Shii A. D. Bnde

Deputy Director & Head
Planning & Information Division
NEERI, Nagpur

Shri A. K. Jain

Additional Municipal Commissioner
Municipal Corporation of Greater Mumbai, |
Mumbai.

Shri P, U, Asnani
Infrastructure Representative
of [ndia, USALD, Ahmedabad

Director{C3E) I
Mumnicipal Corporation of Dethi, Delhi.

Deputy Mumcipal Commissioner (Solid Waste)
Corporation of Chennai, Chennai.

Shri Anjan Das _
Director, Andhra Pradesh Technology Developinent &

- Promotion Centre, Hyderabad

Shn D. P. Dixit
General Manager

- M.P Agro State Industries Corporation, Bhopal

Shii C. Basaviah
Managing Dircctor
Karnataka Compost Development Corporation, Bangalore

Shri ¥, Satyanaravana
Sentor Infrastructure Finance Adviser
INDO-US AID. FIRE Project, New Delhi,

Dr. §. K. Ghoshal
Chairmar, Orissa Pollution Control Board
Blubancswar

Shri Srinivasa Scity

Orficer on Speeial Doty

Technology Information Forecasting and Control {TIFAC)
New Dellu

Dr N. B. Mazumdar
Chicf {(Waste Managament)
HUDCO, Mew Delhi

Shn H.5. Bains

* Chairman, Haryana Follution Cottrol Board

Chandigarh

E15
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Non-Official Member

Official Member

Non-Official Member

Official Member
Official Member

Official Membear
Official Member
Ofihcial Member
Official Member
Official Member

Ofhicial Member

Official Membet

Official Member



22, Dr. Manoj Dartta - Non-Official Member

Professor (Local)
Civi] Engincering Department
NIT, Delhi.
23, Prof H.5. Mukunda S Non-Official Member

indian 1nstrnte of Scicnce
Department of Acrospace Engincering

Bangalore

24,  Dr 5.8 Khama Non-Official Member
Former Adviser (Agriculturc) {Local)
Planning Comnussion '
New Delhi

25 Shri B.B. Uppal Member Sccretary

Deputy Adviser‘{PHEL CYBEEG
Mio UD&PA, New Deliii

7 The tenms & conditions of the Technology Advisory Grou would remain the same as stipulated in this
Ministry’s lotter of cven mumber dated 18-8-1999, Th= TAG would be required m_Fmalise the pending draft
repotts immediately.

3 Expenditure on TA/DA, including air journevs for non-officials as per entitloment of Grade | officers of
the Govt, of India, TA only for local non othcials, working lunch, 188, stationery etc. for all participants in the
metings of the TAG would bo met from the Ministry’s Budgetunder PHE Training or Pilot Project for Feasibility
Study & Evaluation 5ysten. :

4. Thiz issues with the concurrencs of the Internal Finance Division vide Dy, No. 2568/DOLW&E(2001
dated 28-12-2001,

Sd/f-
g BANERIEE, Jt. Scey. to the Govt. of India

Ta
The Pay & Accounts Officer  {Sectt.)
Ministry of Urban Development & Poverty Allgviation,
Nivman Bhawan,
New Dethi,
Copy to .—

I Principal Dircetor of Audit;_Emnomiu & Service Ministrics, AGCR Building, New Delhi-110 002.
2. Principal Accounts Otficer, Ministrv of Urban Development, Nirman Bhawan, New Deiln,

Adviger {PHEE}. CPHEEQ for follow up actlon.

[F}]

4 Secretary, Ministry of Envirooment & Farests, Parvavaran Bhawan, C.G.0. Complex, Lodhi Road,
New Delhi-110:003 :

3, Secretary, Muustey of Nop-Conventional Bnergy Sources El_ock MNo. 14, C.G.0. Cmﬁp!mﬁ._ Ladhi Read,
New Delhi 110 D03
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16,

17,

18

20.
21
22,
23.
24
25,
26,
27,

28,

Secretary, Ministry of Health & Family Welfare, Nirman Bhawan, New Delhi.

Secretary, Minisiry of Agriculture Department of Agriculture & Cooperation, Krishi Bhawan,

" New Delhi - 110 001

Adviser, Planming Cornrnission Yojana Bhawan, New Delhi.

Commissioner, Municipal Corporatian of Brihan Mumbai, Mahapalika Marg, Fort, Mumbai-40 032.
Commussionet, Chetnai Municipal Corporation, Chennai-60( 003.

Commissioner, Municipal Corporation of Diclhi, Town Hall, Delhi.

Chaimman, Central Pollution Control Board, CBD-cam-Office Complex, East Arjun Nagar, Shahadara,
Delhi-110 (092,

Shri P Asnani, 4, Garden Enclave, Opposite Law (jarden, Ellisbridee, Ahmedabad-380 006,
Director, NEERL, Nehra Marg, Nagpur-440 (20

Director, Andhry Pradesh Tech. Dev. & Promation Centre, Road Ne. 3, Bamgara Fhills, Hyderabad-500 034
General Manager, M.P. Agro State Industrics Corpn., Bhopal.

Managmg Dircctor, Kamataka Compost Development Corpn., Haralukunte Singasangasandra Post,
Bangalore-561{) 068,

Dircetor, INDO-USALD, FIRE Project, E-3/4, Vasant Vihar, New Delln -1 110057,
{Chairman, Qrissa Pollution Control Board, A-118, Nilkanta Nagar, Unit VI, Bhubaneswar-751 012,
Officer-in-charge, TIFAC, Technology Bhawan, Mew Mehrauli Road, New Delhi
CMD, HUDCO, India Habitate Centre, Lodhi Road, New Delhi.
Chairman, Haryana Pollution Control Board, SCO No.11 A, Sector VIT C. Madya Marg, Chandigarh.
Drector, IIT, Hauz Khas, New Delhi. '
Director, Indian Instt. of Science, Depit. of Aero Space Engineering, Bangalore,
Shnx B.B. Uppal . Deputy Adviser, CPHEEQ
Admn-II Section
Finanee Division,
Sanction Folder.
Sdi-
5 BANERJEE, Jpint Secretary to the Govt, of ndia.
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ANNEXURE—1

No. Q-11021/21/29-PHE
Government of India
Ministry of Urban Development

Nirman Bhawan, New Delhi
Dated : 3(th May, 2000

ORDER

Subject ¢ Constitution of Care Groups under the Technology Advisary Group on Solid Waste
Muanagement.

I am directed to convey the approval of the competent authority to the constitution of the following
three Core Groups under the Technolgy Advisury Group on Sotid Waste Management for class [ cities constituted
earlier vide tlus Ministry's order dated 18-8-99,

1 CORE GROUP ON ‘AFPROPRIATE TECHNOLOGIES AND RESEARCH & DEVELOPMENT

Composition :

i,  Shn PU. Asnani, Urban Environment Chairman {Won-Official}
Infrastructure Reprosentative of India, USAID

n. Shri A.D. Bhide, D» Diractor, NEERL Nagpur Member {Non-Official)

ui.  Shm A K. Varshney, Principas Scientific Oficer, . Wiember {Official)
MNES

iv.  Shno K5, Sandhu, Director (C5E}. MCD Member (Official)

v. Dr. AB. Akolkar, Senior Scientist. CPCB. : . bMember (Official)
New Delh

vi.  Shri G.V. Raghava Rao, Deputy Chiel’ Enginser, Member {Official)

PHED., Andhra Pradesh

vii.  Shn R. Ramanathan, Superintending Eng:mecr, . Member (Official}
Solid Waste Management Division,
Municipal Corporation of Chennai

viil.  Shri P.C. Rath, Supcrintendmg Engzimecr - Mewmber {Official)
P‘HED; Chrissa
ix, Sho M. A Haque, Addlmnai Director, Member (Official)
M/o E&f
x.  Representative of Mfo Law Membﬂf {Official)
x.  Shr M. Sankaranarayanan, Assistant Adviser, Member Coordinator
CPHEEO

11%



{a)

{b)

fc)

{d)

(=)

{f)

(el

(h)

i)

(3

(k)

(n

{m)
1)

..

Terms of Reference :
Colleet nformation on various proven technologies for processing and disposal of municipal salid waste.
ldentify appropriate and cost effective tachnolngies suitable under local conditions.

Recommend cost effective and sustainable technologies under local conditons to Technology Advisory
Group {TAG) for testing the same through pilot plants if necessary in consultation with the local
bodies concemed and Central Ministries/Departments.

- Assess the infrastructure required such as land, machincry, @qui'pment, manpower, electric power and

water supply for setting up of processing/treatment plants of different standard capacitics.

Assess the requirgment of capital cost to estabhsh processing/treatment plants of vanous standard
sizas/capacities.

Assess the annual operation and maintenance cost of the identified pmc:essing;"treatnent plants of
Various capacities. '

Identify the environmental aspects to be considered while setting np of such plants as well as during
their operatton and maintenance s as to protect the environment fram possible degradation and sugzest
stilable remedial measurcs to mitigate possible coviromental problems.

Identify and sugeest Research and Development inputs which are ncocssary for varlous vtk operations
such as street sweeping, storage of waste, collechon and. convevancd/transportation, tmnsfr stations,
processindreatment of waste, final disposal and also to assess the possible impact on the cnvironment
and o suggest remedial measurcs whercver necessary,

[dcatify and suggest a hist of vanous Rescarch and Development institutions at Centre and State level
which are engaged in municipal solid wasic managemcnt s0 as {o assist the urban local bodies.

[dontify and sugeest a hst of technelogy providers, consultaints and R&D experts m the field of mmunicipal
solid waste managemennt.

[dentify and list out the techuologics beng promoted and financed by the various Central and State
Mimisinecs/Depariments, '

Review various technologies being adopted in different parts of the country and hst out their ments and
demerits/deticiencies trom technical, financial, managerial. social and envirommnental anples.

Any othwer aspect/issue. the sub-group may hke to consider and include.
CORE GI{DUP ON ‘FINANCIAL RESOURCES AND PRIVATE SECTOR PARTICIPATION’
Compaosition :

Shri VP Raja. Secretary (WS &S), Chairman (Offficial}
Fovt. of Maharashira :

shri ALK, Jain, Add]. Municipal Commissiongr, . - Member (Official)
Mumbai Municipat Corporation '

shri K.P. Katailiha, Dy, Adviser (W5), Member {Qfficial)
Planning Comauission

shri Jaseph Mathew, Director {F), Ministry of LD Momber {Official)
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W

()

(b)

(c)

{d}-

{(e)

Af)
(2)
(k)

(i

(B

ik}
(L)

{int)
Im.

Dr. N.B, Mazpmdar, Deputy Claef, HUDCO Member (Official)
Shn N.N. Hotchandani, Assistant Advisor, CPHEED Member (Coordinator)
Terms of Reference :

Access financial resources of differcat categorics of urban local bodics and their annual budgets for
varigus municipal functions with special reference to solid waste managemen,

Suggest realistic financial allocation necessary for mamtaining solid waste management activitics in
different calcgories of towns and cities.

Study the pattern of expenditure mcurred on various components of salid waste manggemeanrt during
the last 5 vears in differcnt towns and citics.

mupggest ways and means of mobilising financizl resources by the nrban local badies to meet the
requirement of funds for maintaining appropriate level of solid waste management services through -
santation and solid waste management (ax_ praperty tax, wser charges el

Calleet details of various Central and Stage Ministrics and Dapamnémé and other financial institutions
which are providing financial assistance for solid waste managemnent activitics throngh varions schemes/
Programeios.

Enhsl private agenciesforganisations which are El{:ti‘lufﬂl-}" involved in different solid wastc management
activities and their functions in detail. '

Examine the scope of private sector participation in sohd waste management scrvices keeping in view
the cxisting labour laws as well as Contract Labour (Repulation & Abolition) Act 1970,

Suggest the area of acﬂvi_tics where private sector participation may bé'attempted und the manner in
which they can be implemented.

Last owt and provide detals with regard to the areas and activitics in which private sector has been
providing scrvices along with the terms and conditions, agreements reached between urban local bodies
and the pnivate sector.

Suggest model concession agrecnwnts and contractual terms and conditions to be imposed by utban
local badies while poing for private suctor participation,

Suggest the role and extent of participation of NGO/voluntary organizations in SWM services,

Provide details of various concessions and incentives available presently for cartying out solid waste
management activities and suggest additional incentives/cancessions needed for considerations,

Any other aspect/issuc, the sub-group may like to consider and include.

CORE GROUP ON ‘CAPACITY BUILDING, HUMAN RESOURCE DEVELOPMENT,
INFORMATION, EDUCATION & COMMUNICATION? :

Composition k
Shri A.D. Bhide, Dy. Dircctor, NEERI, Nagpur Chairman {(Non-Official)
Shri BU. Asnam, Urban Environment Infrastructure Member (Non-Official}

Representative of India, USAID

| ail



~iii. Representabive of the M/o Information & Broadcasting Member {Dﬂicial}

iv. Representative of Direciorate of Audio Visual Publicity (DAVP) Member (Official)

v Smt. Usha Raghupati, Social Scientist, NIUA, New Diclin Member (Official)

vi. Represemative of Mo Health & Family Welfare Member (Official)

Vi Rﬁpresunfmitfe of M/o Social Justice & Empowerment Member (Official)
viti,.  Represeatative of State Government of Uttar Pradesh Member (Official)

s Shri M M. Datta, WHO india Office Mermber (Non-Official)

x.  Representative of Saﬁi Kamgar Commmssion Member (Official)

<i Shri M. Dheenaghayalan, Assistant Adviser, CPHEEQ Member (Coordinator)

Terms of Reference :
(a) Tdentify the 1EC necds for efficiont solid Waste management sf,rstcms in urban areas.

(b)  Colect information/ detailsfsugeustions from NCGOs/voluntary orgamsations, expert a_guncies having
social uatlook and approach m identifying suitable methodologies and communication tools far oftective
1EC.

(¢} Supgesi suitable package of IEC matenial to be devcloped for different levels of citics and towns
through xpert agencics in diffcrent local langoages wath cost gstimaies.

(d) ldentify suitable media for effoctive dissemination of TEC, material and snpgest suitable strategy for
implementation.

(c) dentify traimng noeds and the mstitutions, which can provide traming io varicus levels of persennel in
urban locat bodies engaged in solid waste management with cost cstimates.

() Suggest cuitable trajning modules for various levels of SWM personncl.

(g)  lduntify the deficiencies in the institutional capabilitics of the urban local bodies for effective sohd
waste management activities and suggest suitable measures to strengthen and improve the capabilitics
with its financial implications.

{hy Any other aspectiissue the sub-group may like to consider and include.

2. The cancerned Ministrics/Dopartment, NIUA apd Safm Kamgar Commission would be required 10
nominale & suitable represenfative not beluw the mank ol Depaty Secrctary/Deputy Adviscr/Superintendmg
Fruineer to serve m thuir respective Core Group. -

3 The Core Groups are to submil ther draft reports to the Chairman-TAG within 12 wecks frotm the date
ofisene of this order. The TAG will ruview the progress after a penvd of & wecks from the date of issue of this
order. The respective Chalrman of the Core (roups may co-opl any additional members, It nocessary, withoul.
causing any additional financial burden on the Ministry. The Core Groups may hold a maximumn of § meetings
within a period of 12 weeks to finalise their respective reports. The non-official Members are entitled Lo TA &
A incliding air joumney as per entitlement of Grade | officers of the Government of India. TA and DA nithe
olficial members lor artending the meeting will have to be met by their respective Departments. The MMmistry
will be kept informed of the progress madc from time to thne. -
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To

This issues with the concurrence of the Internal Finance Division vide Dy, No. 922-F dated 17-4-2000,
Sd/-

{Dharmendra)
Deputy Secretary to the Govt. of India
Telefax No. 301 4206

The Pay & Accounts Officer (Sectt),
Ministry of Urban Development,
Nirman Bhavan,

New Delhi.

Copy to —

1.
2,
3,

10,

1L

12,

13
i4.

16,

17,

Principal Director of Audit, Economic & Service Ministries, AGCR Building, New Delh:-110 002,
Principal Accounts Officer, Minitry of Urban Development, Nirman Bhawan, New Deihi.
Adviser (PHEE), CPHEEQ for follow up action.

Shri P.U. Asnani, Urban Environment Infrastracture Representative of India, USALD.

.. Shn AD. Bhide, Deputy Director, National Environmental Engineering Research Institute, Nagpur.

Shr: A K. Varshney, Principal Scientific Officer, Ministry of Non-Conventional Energ_v Sources, Block
No. 14, CGO Complex, Lodhi Road, New Delhi.

Shri K.8. Sandhu, Director (CSE), Municipal Corporation of Delhi. _
Dr. A.B. Akolkar, Senior Scientist, Central Pollution Control Board, East Arjun Nagar, New Defhi.
Shn G.V. Raghava Rao, Deputy Chief Engineer, PHED, Andhra Pradesh, Hyderabad,

Stm R. Ramanathan, Buperintending Engineer, Solid Waste Management Division, Municipal Corporation
of Chennai, Chennai.

Shri P.C. Rath, Superintending Engineer, PHED, Orissa, Bhubaneshwar,

Shri M.A. Haque, Additional Director, Ministry of Environment & Forests, Parvavaran Bhawan, New
Delhi.

Representative of M/fo Law, Justice & Company Affairs, Shastri Bhawan, New Delhi.
Shri M. Sanksranarayanan, Assistant Adviser, CPHEEQ, New Delhi,

Shri VP. Raja, Secretary (WS&S), Govt. of Maharashtra, Watcr Supply & Sanitation Department,
Mantralaya, Mumbai.

o

Shn A K Jain Addl Municipal Cunmﬁssi-:;nﬂr, Mumbai Mumcipal Corporation, Municipal Head Office,
Port, Mumbai.

Shri K P, Katailiha, Dy, Adviser (WS). Planning Commission, Yojana Bhawan, Now Delhi.
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18,
15,

20.
2l
22
23.
24
25
26,
27
28,

19,

3l
32,
33

34,

Shri Joseph Mathew, Director {F), Ministry of Urban Development.

Dr. N B. Mazumdar, Deputy Chief, Housing & Urban Development Corporation, India Habitat Cenire,
New Delhi.

Shri N.N. Hotchandani, Assistant Adviser, CPHEEQ, New Delhi,
Representative of the M/o Information & Broadcasting, Shastri Bhawuan, New Delhi.
Representative of Directorate of Audio Visual Publicity (DAVP). |
Smt. Usha Raghupati, Social Scientist, NIUA, India Habitat Centre, New Delhi,
Representative of M/o Health & Family Welfare, Mirman Bhawan, New Dellu,
Representative of Mfo Social Justice & Empowerment; Shastri Bhawan, New Delh.
Representative of Government of Uttar Pradesh, Lucknow.
Shri M.M. Dattz, WHO Representative Officer, Nirman Bhawan, New Delhi.
chrescmatj#e of Safai Kamgar Commission.
Shri M. Dheenadhayalan, Assistant Adviser, CPHEEO, New Delhi,
Admn-II Section.
Admn, 1V Section.
Finance Division;
Seniar PPS to Secretary (UD)/PS to AS{F).
Sanction Folder.

Sd/-

(Dharmendra)
Deputy Secretary to the Govt. of India
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ANNEXURE—3
STATUS OF SOLID WASTE MANAGEMENT (a5 un 31-3-1999} COLLECTED BY CPHEEC

Generel W gencrelion and mllucﬂun_
iy Mamne - Agea Fop. Fop. Slom Mo. of No. of . 5w W da
{sg.km.] 1991 1998 pop. &  holass wardazoned geeta-  Tulal Dempostie Comtin,
whan holds Lon per &
poor capita’ lad s,
day (g}
Aduelhiea Pradesh
Lutkullapur 46,87 Ws3sd  IR0000 152AD2 KM M o1 H L {1
F.amaeundam DRE7 214334 S500d0 45235 LAk H L G 280 168 112
Eluu 11.B% D200 Z32000 T4R4G 3n128 6 HCH 142 35 L]
Sunanlape : 15.9% 174703 40000 BHAI axong 2R 1 120 £ &0
Tirupati 4 TTIEY TIMOn0 364 A3000 0 5 125 5 L]
K lammat 18.53 P27992 LE0fna 43312 32000 36 Warda, 450 Rl TN 182,
12 zonea
Latur Pt 91407 XT0eTS #7379 37085 . ) L5 154 b 0¢k
I!‘thalml'mnglr 13 TIS00% 1R LR a5k 12 CH 3 kil Mil
Warsngak . GH.5 467?57 GSUOUG 2R TR 50 Warda, - 24 H50 Lol
10 remes
Custuor 47.5 471020 GLOOUG 28000 116343 19 Warda, RlLH i 157 2
: 3 zanea
Tesacld al 7.12 133314 MGU210 41422 294 4 2 3% s 7T
g .
lorhat B2 H2000  ERWOG el E 19 18 b1 1 ]
Cinwithatn . 216 OGO {000 TEO 000 et FH} 50 175 T3
Liibur
Bhavalpwr B4 254995 R0 L E ] 4767 ) sl T 38 14
Thalhi
122hi 1484 ddr S  TOHMG SN0 n., 134 450 L{EH] Thn n-a
Ciujarat
Idennagar 2.1 126341 fOL0G 1bIRI4 Sddd 17 R0 306 50 15
St LIZ2T  L4Siiy 220008 H5eWa) 480145 Wards 54 517 LR 3N 150
Lones b
werahal-Eatan . G635 115549 il 12000 2R 14 S016h ™ L 25
havensi ¥.55 1260k [E+EE 4700 108K . 11 290 4026 IN.28 n
13hamach 199 133142 175001 1500 I50H Ward 14, 258 106 EL Wil
s 1
Tajkaot 1044 SE00G  BIHIE L Indana 1650040 H 530 465 4n5 na
Iwwrgach 15.47 150432 165008 35000 LIILC ) [} 256 145 45 an
trnnl lsiaan ) EICEE) 1R 5HS  2SCHICH) Ly 31T 14 ¥ards, LAl 114 I n
& zunea
Anamel 2011 116266 121525 230 37534 14 10 11 4 T
L4lavnapar 54.d drk2338 421910 000 T0GLHHY 17 ElL 165 a5 B0
Vndanlam ) . B LLE S 11 T T PRV (] 4.2 T Wards 10 zomes 4 . B h{ay) Sat it
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STATUS OF SOLID WASTE MANAGEMENT (us on 31-3-1999)

Petails of warls ransportation

City Mape W Prosaodi- Mo.of Mo, of Mo.of Toof MNooof Ma_ of Mz of - Avg oo Avg
coll=cled  city of 3W  commu-  disporal hand  lomice’ dompern  tracton compace of mps  gmal.
per day (MT)  coflcclion waily dusl-  aites {lemd s’ ludks mailble ik o oamil made by  Giy of
porwesk bina Bl sitat)  wrolleyn  wvmil- e sble wxch AW
availahie abke truck!  vamicd
tractor by cech
per day  wehicle
g bip
dintanes , (M.T)
trave]led
(k.m.)
Andhru Pradeah
Curtbedlagur L 4 times 111 1 & 4 lorries Hil 1 HMil 4tap, d0km 3
under pri-
watiraliom
Ramugundam 150 Ztimesina week 350 19 62 Nt Ni 18 Mil Gt Skm. 9
Eleru 144 Iwity colleclion 520 2 | Wil Mil 13 Ml 5uips, S0 km 3
Ananlapur 1 Daily colleciio 540 1 45 G Wil 3 Wil 6 iripe, 10 km ]
Tirupati 125 Dwily collectien 330 1 K] 1 jar| 13 Mil 4 wips, 1I2km. 1%
Fhamman e L3 [VE . =1 | Hil Tl Mil 12 Ml S tnpe, S0km 1.2
Latur 2 Daily colleclion 406 3 LI il 10 Hil Mil 6 i, 10 b 2
“izhabubnegar 2 i35 375 & 150 Wil i O O S i 1.5
Warangal i . L L L0 Hil [} Mil Wil Giripsperday 2.5
utbur 20 Laily collection 200 3 40g 3 il 21 Nif 6 ipipe, 50 km. 3
Prevdidator g Daily collection 130 3 16 1 o 4 Ml 5 trips, A0 k. 1
AssAT
Jirdat 1d Twice im 2 woek 25 1 5 2 Ml 3 Ml 3 wips, 16 km Ml
. {apwahali 00 Daaity collectiom 30 1 100 18 ] 1 Mil 3~ topm, 50 km 2.5
Riliar
Khagulpar i | 11 Wy Nd 45 Hil ™l & 1 9wips, 5km 0.75
Deelhi _ '
Taelhi G Daily eolbeotion 3264 3 125430 570 il Bl Ml ) tripapordey 4
rujarat
Inmnagar M 21 93D 1 A0y Kil il M Wl Yinp, Skm 4
Surat R50 Dazily gojlecticn L 2 H.Carta a3 N3 # Nil % inps, 10 kn 1
350D
Verahal-Patun & Twiceaday 1B 1 e Hil nil cr wil 425
Tdiwsati 200832 Damily collsction 2 75 b 2 i Ml Stnipwdfkm L3
Bhianweh T -Daily colleclion 80 2 il ) 3 M Nl 4irps, 0125
200 km,
Fandhidem T Toion inoa week 200 1 150 2 il 5 ¥il 6 wipe, 25 km- 3
Ltajket R 425 Daily eallection 634 5 1071 5 2 ] Kil  Sirips, 400k 4
Twagarh T We M HNe 140 Y Hit $ NIl Birps 65 ko 25
Acuad il Datly collection W b 130 1 1 2 Ml ibtriped4 ke, BRIl
Bhamagar 113 oMW1 ) p. Tl 15 4 Ttck, Ml
130 lractar 7 mit
Yadidara A Daily eoiloction 480 B 21500 n 20 © 2 Hil 3umipslortrak, 2
: 5 \ops per disnjrer
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STATUS OF SOLID WASTE MANRAGEMENT tasmﬂl-&-l!ﬂﬂ]

Detaily of eszte disposl Waste Tréalmont
City Nams %ol Vikick If o, hdothod Lapd Fll ailz Compositing
vehicks:  mainkoancs  how are of BWM Axca  Distance” Moo of Mantal’ I I yes,
wually  wodahop vehicley trenlinent! firom youn mochan-  composl  revenie
wder  avaibibla ropaiced? dinposal el deaped 0 cal £ald?  genco-
rpair (YN) atationf adiyear
city
(km.)
Andlira Pradesh
Cuthullaper 2 HMa Through Diomping 1 Arree B Hil Nit Hil Hil
State Govt. in open Land
gy
Hamagurdam Ml Ma Private Trenching 9 sg.km, 13 3 Hil Hil Hil
workehap groand
Eluru K Ml Private Pumping m Hil Hil Hil Mil Nil Hil
ora kol o open [and
Arantapor 10 Mo Local Compoating I 10 25 Biamal No Hil
wirrkahep
Tirupani ¢ Privaie Privale Composting 3 Aces B 20 il Na | Milk
workshop :
Khamman i HNe Privals Hil ' Mil Hil Hil Hil il Hil
workshop . .
Lalur il na Hil Land filling B Acre 1 3 bl il il
beiahabuhgizgar 23 Mo Privale Dunping it 1 (HHD RA. 2 sl Mo il
warkshap apen and
Warangal Xl Ma Privaie Dumping in 20 Acres . Hil art! Hil il
- wotkshag epen lad
Cuntir Mil  Yes na. Lrumping ia 16 Acres 1 " Hil Hil il il
open Land : .
Proddatur 125 Hil Lao<al Diumping in I L5 Kil Hil MNe kil
hechanica open land ’ ’
Assam '
Towlual Nil HNa Prrvalz ™l 1.3 2 M Hil Mil Mil
warkshop
rurwnhan 2 Y= TPz il 20 15 5 Mil il ]
workshop
Bihar
Bhagalpue 25 Yes il o kil Kil wl il il il
Delhi
Tekhi 25 Yes na, Dumping in 150 Acre s 4 Meehan- Mil Hil
apen Land aal
Gujaral
Jumugar Mil e p.a. Dumping, in 4 Acrea [ 2 Hil Mil il
open land
Surat A Yus na Dtoping in 200 Acrea 1 20 il il il
open Land
Virull-Fatan Wil e il Dumping in S~ | wil Ml il il Bl
ape Land -
avari 2 Mo Frivete Hil ns - [ L] i Mil il il
wirkehagp
Bhamch 25 s Peivate: Thusnpdng in 10 Ha 5 Mil Tl il
_ workahap apen land
Gondhidhum il Nil Trvate Demping in joi] f il T ) Tl il
v ko e uppets [and
Rajkot 25 Ye na. Dumgring in Nil  detils Mil il il M1
open tand mclnsd
Tumagasly B Yes kil oo provess plan il Hil il Hil il il
Anand 25 Yes il Dumnping in 2 ‘4 10 Ml il Mil
opean land :
Bhavmagar 15 Yes Wil Trmyping in open land 5 3 25 Mil Hil Tl
Vadesdam 15 Yea il Tumping o opon land  I0Aces 7 5 e . il il
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STATUS OF S0LID WASTE MANAGEMENT (s on 31-3-199%)

Gar Prodoction

Cily Nume Methane  gas institutional arrangemenis
Meathane If yeu, How Revenue Total  Annual  Ageency Incharge Mo, of Na. of
gus  guantity  much pgeneraled revenue expendi-  of SWM in the:  sepervirary  snhordinate
preduced  (cwm. iz zold thro* generated  fure in-  city analf siaff in-
form land vear} to public? ashe ef theo cwmed fx uluding
il aile compost,  sule of SWH (Ra S
{Y/M) mathane campast, Lakha) afu,
gas methane
gay
Andhra Fradesh
{uthullapur Hil il Wil Wil Ml 5871 Municipal Couneil | 10
Ramagundam Hil Nil Mil il Mil Nil  Municipal Council 5 o1
Eluru Hil Wit Wil Hil il 185 Hil i 23
Anamapur Hil Hit Mil Mil Hil Nil Nl Wi Hil
Titupati Mil Nil XTI Hil Wil  200.5 SCHWEP (M) 42 K
Khumman Mil Mil Nl Nil Mil Mil  Municipal Council Mil Mid
Latur - Hil Ml Hil il Wil 231.43  bunicipal Counvil b LEX
Yfahahuhnagar Nil Hil Mij i Wil 3 Municipal Councii 13 184
Warangal Nil il Mil Hil wil Wil  Municipat Couneil ) GT1
Guntur Hil Hil Hil il il Wil  Munpigipal Council 0 304
Proddatur il . Nil Nl il Nil Wil Municipal Counvil 3 2ihs
Assam
Forhat il il Hil ~it Wil 1%.9%  Municipul Cewnwil & 4%
Cuwahuli Mil Nil il mil N Wil Municipal Council 1% 11461
Bihar .
Bhagalpur Mil Nik Mil Hil - Mil %% Municipal Connkil 1 184
Delhl
Delhi Hil Hil il Mil Nil 21553%7 Municipal Council 1647 sl
Gujurut
lamnagar Hil Hil Mik Ml - Mil 7 crores Busivipal Couneil 14 1318
Suorwt Mil il Mil Hil il 156 Dy Copmissioner L 470
Yerabal-Palan Mil Mil Mil Mil Nil Wil Self 16 KX
Na.vsa.rl Nl Hil Wil Nil Wil 120  Sendery depariment 14 1320
Bharuch Wil Hil Hil il Mil 2¥3  Senpary depariment % 0
{rendhidham Mil wil i wil Mil 143 Sanilary department £ i1l
Rajkot Mil il il Mii Nil 11914 Municipul Ceuneil 131 ¥R
Junagurh Hil Hil Hil Mil Hil Mil  Magar Palika 40 410
Anand Hil Nil Nil Mil il Mil Ml . Mil 4
Bhavnagar Nil Nil Wil Hil Nil 3476284 Nil 4 kI I
Vadodora il Nil Kik Nil o 12 crores  Municipal Council 172 1403
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STATUS OF SOLID WASTE MANAGEMENT (as om 31-3-19449)

Ciny Name Fer capita cost ot WS §Rs, Lakhsy Privatization
Underiaken Tu e under  Whether aay Tf ves, detwls If' by, agy nﬂnm‘
in the pasi tiken in the  wnit of vpera- tinurg plam fur M s Wiark-
future  ation of 53 privatlizalian ing Wi
is prvulised?
{v MY
Andhry Fradesh
L nuth] [ iy as T Yes detuils enclosed X Mil
Ramagundum Mif il M Nil Frivatle Mil
contraclors
Fluru Nil Mil 2 Areas 6.7 & 15 wards il Nit
Anantapir Nil Mil . Mil  details encloscd Wil il
Tirupati il Mid il detaila englosed Mil SCHEWE M
Khamman Mil Hil Nil Mil il Mil -
Ladur 5.7 dotajls engloged Mil Mil Mil Nil
Mabalwbnagar Mil Wil MNa il Yox Mil
Warangal Mik il Mil Nil Nil Hil
Crantur wil il Hil Mil hail Wil
Proddatur Wil Nid " Nl Wil Hil Nil
Asaam
Toeelhad i7.84 Mil Nil Mil Hil Mil
Guwahati 60 details enclosed Yes  detaily enclosed il Ml
Bibkur
Bhagelpur Nil Wil Nil detuils enclosed XNu Hil
Delhi
Delhi 180 detuils encloged  details enclosed  delails enctosed Hil il
Gujarat
Jumneagar 134 140 Nao il Mid Mil
Surat L4 240 Yoes  detaifs enclosed Frivate contractors Mil
Varalal-Palan £7.1 1000008 Hil Hil Ma Mil
Navsan 5 125 Wil details enclosed Yaor Hil
‘Hharuch 1457t 225 We  detuils enclosed Nit Hil
Gandhidham 572 Wil Hil Nil il Wil -
Rajkot Nil il Mil details encloscd HMil il
Junagach 7.3 Wil il Nil Hil il
Anand 121 Hil Nil Hil Mid Mil
Bhavnagar HNil Ml Nil Nil. Na il
Yadodara 85.71 na Yes  details encloscd Mil Mil
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STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-1999)

Oenersal EW genarsiion and collection
City Name Area Fogp. Fop Slum No. of Wo of 5W SW Oencrated duy (MT)
{&q.km.) 1991 1998 pop. &  howee-  wands/ genz- Total Domes- Comm.
urhan halds ZONAs  ration tic & Indus,
poar par
ORI
duy
(am.}
5 EYS LY .
Karnal 22,1 176131 120000 45000 3064 3 400 2K 50 13
Sonipal 22 143922 n.8. o.a. n.a. n.a. 50 40 na o.a.
Sirza T 111542 1382193 na. 6616 31 250 15 0 15
Kurnatuly -
Tenali 1512 143726 7500000 40567 16000 16 500 26 76 14
blysore CR1TY £5334%5  TT5332 229366 1:1BES 65 450 30371  20%5.2% 9% 52
Cindug-Letaperi 1971 133%14 150336 9314¥ 23400 3% 500 15 i 50
hEwanga bope L15.4 272000 450000 ok 107071 50 4350 21.3 i% 23
Raiclmg 50 137477 100915 51136 21291° A3 1250 125 1400} 23
Hassan 126 11i4%c 130000 18000  LEOOO A3 1.63 111 45.33 2267
Bellery - 1.5 Z2ETSC1 343818 EIH9S 60500 s 250 B& 78 8
Kerulu .
Palakkad o 6.6 122389 o.a. List . Lisi 35 2.5 If 3 17
) attached allached
kullam 1548 139852 141778 10%00 26713 Ll 350 52 0 23
Vadakura 21.34 72434 TR3IF 0 21T4R1 L00E] 32 304 233 12.4 12
Charthala I6 1% 21326 45534 TS5 10705 i3 5040 3 1 5
il vavoor ] . FA476 2016 22141 .. 4615 10 12 [Ri] 1 Nl
Riamue : 11.67 623k 78704 4121 11252 17 440 aq 12 1%
Foftiivam 16.44& 43155 na 43111 1273% 1z 3Q as 25 11
Rlnd hyn Fradesh
Rt 6224 15640% 200000 50000 I0ODO 45 Hil o Wil HMil.
[iiewl 17079 109731 ATSO0D 35000 [RO40 39 360 25 18 Wil
Ravein B0 12EPIE TROOO0H 535816 1RRGR 45 ] 48 48 Mil Hil.
Eajnindgacn 5113 120394 rAO0ND SET4N Mil Wards 45 Mil 30 35 2
Zones 3 ’
Fraarha 215,07 241273 350000 4000 7000 51 iR} a0 4% 53
I+hapul : IH5.09 1062TTI I3%04R0 3IR0EIT 29027R 66 vwands, 260 600 450 258
1 zumen
Bhivpuri T2 O10R2T4 4000 A0000  23E00 34 250 30 24 &
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| STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-19949)

Detaile of waxie transporiation

City Mame W  Perio- Mo.of No of Ma of Mo of Nooof Ne of No of Avg. no. AVE.
Collzct- dicily of comm-  disposal hand Jorrice! dumpers tractors compac- of rips quantity
ediday 5W col- wnity siles caris’.  lrycks wvailabld availahle tora made by  of 8W
(MT} leclion dusthine {tand il  trolleys available avail- cach carried
silean) wble  truck! by cach
tractor  Vehicle
per day  per trip
distance | (MT)
travelled ’
(km.}
Haryanna
Karnal 66 Twicca 63 Hil 180 Wil Nil G Mil 4 trips, i
’ day 40 km.
Sonipat 435 N.A Nil. il 4 5 2 Hil Mil ..
Sirza ip 210 il z 10% Hil Nil 4 Mil & tripa, 1
3 kms.
Karuataka
Tenali 9é Daily 4E2 5 4 & il g Wil & rips, I
wollection 3 km
My=are 19742 Once in IB0D | o 4 [ 22 Wil 3 Lripa, I
2 days T0km.
Gadap-Hetagen 5 Omes a 541 i il Mil Hil f 3 4Lrips, 2
week 2 km,
Mangalore . 200 7 days in 1200 1 1qg L9 3 Mil Wil 7 tripe &
. . a week ' 50 km.
Raichur 11| 350 36 4 ELY 9 Wil B Wil 2 trips, 2.5
3 km,
{lassan 12,67 ER] IR0Q 4 Hil Wil s o Mif 4 iripe, 2.5
5 em.
Reltary &0 Daily 543 1 100 a8 Mil | Mil 5 urips, 1.5
collactinn 11 kms.
Kerala
Palakkad 20 Doaily Mik it 36 4 1 L Mil 2 trips 3
wollection 10 km.
Kollam i3 Daily 190 1 5o 4 z3 2 Wil 2 trips 2
Cuollesation _
Vadakara 1476 Daily 36 | 12 2 Hil Mil Nil 2 3,58
gollection
Cherthala 4 i 12 kT 1 L 10 1 No. | trip, 4
: 10 km.
Guravayoor 10 Daily 45 ] E 1 Mil i Mil 3 irips, i.5
callevlion 1% km.
Kaonur 3 Daily iLz 1 a k) ] Wil 2 2 trips, 6
collection 32 Ems.
Follayerm 1y Daily 63 i 30 4 z Nil Mil 2 trips, 3
collection 50 kma.
Madhya Pradesh
Salna 50 350 1l Nik Taw 1 5 Ll I tripa, 5
Skm
Bhind 4 Draily Mil Mil 57 12 3 2 Mil 3 s
zallzclion
Tewa 4% Jis 15 0 65 5 Nil 5 Nl 4 irips, 7
' ’ 40 km.
Rajnandzaon 39 134 5 G a9 2 L i Hil L wrip, 3.23
5 km.
Karha 1010 &) 15 4 30 2 3 ] Wil 3 teips, 10 ko, A
Ghepal 450 Dinily 910 [ 40 13 3 11 @ Itripa, 11
. caltevlion 20.50 kma.
Shivpuri 8 20 41 Mil L3 3 1 3 Nil 2 irips 4
' : 16 kum.

3221 UD & PAIDS—254
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STATUS OF S0LID WASTE MANAGEMENT (as on 31-3-19%%)

Dalails of waste tranaporiolion Warts Tresiment
City mate *aof  Vahiole IEne, Method of Lond fill nite Compmeting
vehiclea  mainte- howare  3WM restment Arcs Distance Mo, of Manmal' [e com- TF yea,
usua]ly nHnee vehicles  disposal from yearn  mcchani- post  rEvEIue
udr  workshop repaired} tronefer  denipn- ual wldt  ponerat-
pepair ikl statirn’ od od'yenr
whie eity
T {km}
Harvunu
Fattial n Ha Local market  Pamping in open land Mil il il ‘Mid Hil il
Sonipat Mil Ma na.  DPuamping in opeo land 11 seres i Nii  Mangal Hil Hil
Hirse 2% Yea Private workahop  Dumping in open Innd 1 Acre 1 A Hil Ml Ml
Karnataka .
Temuli 25 MNa Proveln workshep  Filling of tow Iying wras wil 3 Nil Wa ik Nib
compoat -
hdysore h] Yeu Awithorieed Nl 0 5 HL Ml Mil il
wiorkshop
Lrnilag-Betegari e Mo Privele workshop  Dumpiing in opem Land Hil il Bl Maneal Wen 16058
vehinte
Mangaliore 1 Mo  Privateaeskshop  Dumping in open land 40 Auren 15 Mil Tl Hil Hil
Ranchor 1 Yea Ma  Thumping in open land 1 sg. km. 5 5 Hil Wil il
1bacsan . il Bl Hil  Dumpisg in opwm laod & Array 1 H Wik il il
el Loy ) Mo Privéevwonkabop  Composed yard o il il Bl Mil Hil
Kerula .
Fabiddu Lib Yes na.  Dumping in opes Land B34 5 1 il Hil Hil
Eoallamn X3 No  Govl aothorised  Composting tha i il Hil il Nil
workshop
Wiudiknga Mil Nil  Privaworkshop  Dimpioe in open land £.54 5 I il Hil il
Cherlhnla Mil o, Gowt. sulletised  [umping in open land na 0 1% il Mil il
workshop
Ciurnavaar (%N Mo Gt raulhcrn'ncd Dumpiing in open Juod Xil it Mil il il Hil
wirkabop
hamnr (53 Mu  Preteworabop  Trenching & Compusmg o8, f.A. M1l Maneal " Me Wil
Huoluryam L Mo Provaleworkshop  Dumping in opes luwl Hil il il Ml Nil il
Maliiya Fradesh ’ .
Zuna ' % e na Nl Nil il Nil it Mil Hil
Flvind il Mih  Trivateworkshop  Rond sides na Inthe city - il Ml il Hil
Rewa . ¥o  Localwotkshop  Thumping in open land I Wil mil Wil Hil Hil
Eajnandgact i Yes Nl Dumpiny in open jaod 074 5 Tempo-  Manual Mo
nry
L 1 "5 Ve IR | . 2 Aares n 5 il MLl il
Lhopal k] Tes ta.  Compositing fand TG Acres 20 5 Mechm- Yox T9ke
: aal
Hlivpor 25 Mo Trveworkshop  Dumping i opety Fand Hil il Wil Munwal Mo il
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STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-1949)

G Producizm
ity Mnme Tetheme gas Tutal Anenaal Imestitnticnsal HYTUNTEMENT
hizthana If wew, Hrw  Eevenoc  Rovense  oqendi- Agetey mvharge of Ma. of Me, of
pupre-  guantity moch is peerwls  penersted  wre incae BWh1 in the ety e wibordi-
duced from [um., wid to edthwa” ot red for vigory  rate stodl
land fill ward  publio? wale of ale of WA (T, sipfl includ-
aite (VM pecfvoar  pompost  Lakhe ing
Hethans FWESpEr
gau e,
Haryana
Fartal il Hil Nil Hil =il 13,92 Aunicipal Cetneil 14 TG
Sermipud n.a. il il Tk il Befuwticiphal Coumedl n.a. B,
Simsm il Ml Wil Mil il 180 hfunicipal Ceomeil g 380
Knmntaka '
Tenali Nil wil Nl Nl Nl Mil il 2 76
My Ml il il il o] Wit Musicipal Croangil %2 112
Gudng-Betagen Nit Bl il N Ml 14126373 Ml il Bl
hiaoglor il Nil HMil Tl wik 317 Health deporiment G2 A422
Raichar C.M.C il o] Hil Wil il C.MLC. 11 T
Hasun il il Wil il Wil LCkMHML Municipal Council & [
Bollary Ml Mil &il it il kE | Befunicipal Cioumneil 3tk 3%
EKerala
Falabdoad Hil Hil il il Wil 17128256 Tuniomel Comneil 25 300
Kollam Hil Wil ™ wil Hil 150 Bfunicipnl Hesith 2 LdT
’ Cpiriment
Vadalcars Hil Xl tal il Nl TS Municipality Heali th al
[hpunmm_t
Cherthala il il Hil Bl Xit il Mumizipality 5 i
Gunnayoor Wil Mil Nl Tl il Wil Sale Molor, k] h [}
Fuduwigalors, Keraln
Karmur il Hil Kil Il il a1 Mfunjeipud Couneil 17 17
Kollayam Hil Hil Nil jarll Mil  IRE41MD Mumicip IEeslth 17 ™
Thiartmeent
Mudiva Fradeah
Sinfna il ik Wil Wil il il Tl 41 4l
Bhind Hil Wil M) wil Mil  1793(KH) Nuge Palika 11 142
Rewa Hil Wik Ml kil Tl Mil Hil Tl il
Rujndgeon Hil il il il Hil 50 Muoricipal Council 1n 3zs
Karba il Hil Hil =il Hil 105 Mimicipul Counoil 13 180
Bhapal ik Hil 15 I w12 18517 Msizipa] Councit 1440 2160
{rores
Shivpori Mo Il Tl it Mil | Mwicipa] Couneil 6 154
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STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-1999)

Cily Name Per copits comt of EWhi (Ba Lakhs) Privatjzation
Undertaken To be under  Whether any H yes, details I nool, any Dietails of
in the past iaken in the unil of future plan for  NGO's work-
future operation privatisation ing 3WM
of 8WH s
privatised?
{Y/N}
Harvans
Karnal [ 10 Ne Mil il Hil
Boipat n.a  detaile encloss Mil detsils encloszd Mil N1l
Eirza 4000 per menth 5000 per monoth Heo details enclosed Ma
Karnataka '
Temali Hil Hil Nil Mil Mil Hil
Mysore 90 2o Mil details enclosed Nil Mil
Gadag-Batageri Wil Hil Bl Mil Mil Hil
Mangalora il Mil details enclosed  details enclaosed il Mil
Raichur %6.3 100 Yes Nil Yo Nt
Haszan 90 1250 Nil details coclosed Hil Wil
Beliary LGo 140 ver detajla spelosed . Mil il
Kerala
Palakkad wil il Wil dciails coclosed Mo i
Kullam 106 20 Ma  details encloved Hu il
Vadakara 47.6 61.E8 MNe  details enclosod Mo wil
Cherthala Nii Nil Hil Wil Mil il
Gurvuaysor 350881 1642119 Mil il Mid Nil
Eanpur 93 Ml Mo details snclosed Mu il
Kottayimi Hil il Nil “dewids enclosed il il
Madhyn Pradesh '
¥atna Nil wil Wil il il il
Bhind 3.5 7O Mo detids enlosed Hil - wil
Rewa Mil il Hil Ml Mil wil
Rajnadpacn Mil -l Nil detuils enclesed Wil Nil
Korba 34 100 Wil details enclosed il Nil
Bhopul 11 pLilL Mil  doails enciosed YeaMGO-CRC 1aipur
Shivpuri 0.2 N Mo detoilz enclessd No Na
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STATUS OF SOLID WASTE MANAGEMENT (as o1 31-3-199%)

Greneral 5W gencrsdion and collection
City Name Area Pop. 1991 Pop. 1998  Shim pop No. of Moo of BW geng- EW pencrated’day (MT)
{g.km } & urhan  hoose- wardezenes ration per
piaor hold _ capita/dsy  Total Domestic Comm. &
{g-m.) Indus,
Maharaahtra
Kamptee 4.77 TE588 G4334 153194 1.5032 Wards 30, Zonex 2 557 53545 35.4% na.
Thane 147 796610 1197000 . 359100 a% 500 724 e 125
Bhusawal 1358 145143 Zo4ooo 40000 22000 ;13- ., 0 in Mil
Muxhik 259,13 634%15 518760 200000  n a. BT 3[h0 i00 251 22
Solapur 278 S20000 929000 240000 421458 Ward 30, zones ¢ 500 400 L1 25
Wurrdsai 43T 01 9HOGSAT 1LQ0GA06 4995040 249945 Wand ’.13., zoncn & 4350 6040 2000 12400
Fimipri Chinchwad il 51707%  oOpoon l40G0n 113415 n 400 330 details details
enclosed  encloped
Wanded 45 27616 410000 154000 ° 640602 :1'9 259 140 L1 e
Kangli Miraj 1y 147489 n.G. o.a. 45551 L] 225 36,87 50 10.87
Mavi 162,53 A1¥447 501226 175429 & 125308 b 400 00 00 ]
AzsTeT
Foolhupor LU 33 4!}5113 500000 51370 A000d i 350 155 il Hil
Chandya pue 45 26105 ZRA00U BRI qi40E 53 400 50 15 %
Wardha L lhd 102974 120400 16900 1d]an EL:] 131 40 10 0
Magpur T e 16Z4TET F3tduoo REQDEN 400000 129 Wurds, 1] zones 0.3 RO 405 201
Alnednagar LR 1RL0G0  3u0000 33025 A0)DO AW Warda, 9 Zenes 250 145 T i
Furhliani STa 0 190235 240000 97999 400 4% Hil 30 Mil Hil
Taluga n.a. 17397% 22300 OO0 2Hxss 47 490 2 [ a
Aunravatli 1210 63 421576 269866 169860 #0439 73 204 120 Nl il
Ethivwanmdi .54 3TES40 ENER R F0i14 Alras 63 L3 3 2010 il
Mirghar- Manickpur 16 50324 2151 34384 26 BRE T G 41 L2
Ciandia 1R.08 109470 174960 ik AT S a7 1F(h 025 011 0,08
ke - dg 46 n.a. na. n.a, ANIG] Al S04} 15 i, r. 8.
Aurangabad I3ES FTR00 RGRODD 1250040 136515 Warda 87, zonag & 500 3o 1x5 24
Mu.nipu.r )
lanagrhinl 2957 19R000 245000 & - IGTH ic 50 41 a 41
Mephalava
Shillomg Ik36 L3Iy 2168732 n.a. k311 17 S04 TR 51 il1.x
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STATUS OF SOLID WASTE MANAGEMENT {as on 31-3-1999)

Deixils of vrwmic trxmaportalion
City Mo aw Petisdmityof  Nooof MHo.of Moo Meof HNoof Mool MNoof Avg no oftrips  Avy gues-
) Coflectedd  5W collestion commmnity  dispowsl * hand  lomien’ dumpanl Waclo compas- posds by oach tity o’
duy (BT} . per wesk doatbine Rilen carts’ trocks  waik- s lors trucktracior per 5w
{lad Gl Eolleys  swil- ahia shia  wvail-  dayand distance camricd
siles)  avaik ahiz ' wabs irmmlled (km) hy much
ablz vihiols per
trip (MT)
Mahorashira
Bamptes W 40 L] 4  Homls | Comlzu- Loader) a Hil 4 tripa, Txm 1.6
30, Refoar ner comier
COnlaEn-
a1l
Thane a1 Daily collsction Lk 2 T il Pl 5 I 2 iripa ¥
Blusawal kLl M 99 Ml i il Hil 5 Mid 5 Iri_pu. 10 |
Moashuk 2480 Dipily oollowdic o, 1 1 & Wil X L 2 irips, f km 3
Solwpur 480 sa  HS) 2 100 % il 2 Wi 4 trifm. 9 m z
tlumba SO0 Daily ¢ollection 530 2 200 15 B2 1% 156 2 tipu, 200 kL 11
Fimpri Chinchwad 356 Nil  detsits 1 73 25 2 W 12 2 wips. 20 km. 14
e losed
Maded o 111 b5 Wil &5 T | h] Ml 3 trape. 15 k. 4
Snngli birn bR Daily colloution 1327 2 e ) 12 Ml k Wil 3 tripa. 3
Hina 400 Crily collection L5340 1 [:p4 a Mil Hil s 4 trips 2 km. 15
Folhnpur 13 Daily collection 1247 7 ik 16 il Mil 2 "2 trips per day 4
Charwieapuar Lig Liaily wolleation 145 1 1035 14 il 3 Mit Y tripr, ¥ km, 4
Woirchhai Aip Weakly 39 1 Ta 4 wit 2 hii 3 iripe 4 bomu. 4
Nagpw 450 Twice ina week Thin) | 387 13 7T 2 Hil 2 trips, 15 kma, 5%
Ahmednagar i 22 ni 1 4 5 1 1 Hil 4 tnps, 4 kma, Nil
Fuhhoi 0 No 1140 2 ) ML Ml & Mo dtrips, per day 1
Falna % Twiceinawesk er ) L 61 I ! & Mo 8 tripa, 3-7 kau. 1
Amrsvati ral Mt Nl il M ME 0 Nl N@ N 4inps S kme 2
Ihivandi 50 1500 2000 L 5 Nil 2 3 3 2 tripa. § lans. 24
Navohar-hdadclkyn ] Dhaily coffeclion 11% 1 byl 1 2 ] il 3 ps, 4 ke 2
Ciondin 44 40 125 4 39 Nil it E] Hil 3 tripe, 8 kma. Hil
[¥hidle L] Thaaly ciolluclion L& it il Lo 1 | Nil 10 km. Ml
Anrangabad 150 3 1635 1 k[ 15 14 Mil 2 3 trips, 12 km. 11
Manlpur
Imphal kl ] Laily colleztion AE 1 X 2 4 3 il 4 o, 2 tmes 5
Mrghulaya I
Hhillong Th Traily culloction o 1 Mil 1 Kil | HMil T tripe. 14 loua. %

135



-STATUS OFSOLID WASTE MANAGEMEN'T {as on 31-3-1595)

City Mome Saaf Vehicle  [Fam, bhow Dromil of Wit dispiona] . Wasts Trasiment
vohicks maintenamce ww Method of SWM Land fill sile Compaating
wmally workshop  wehicles treatment/dinpoal Arom ‘Do Nooof  Blassl! i If yea,
uler  svajlshk  pepaired? from yous  oiechwdi- com- e
repair (Y rapefer  designed mf  post  pencsied
ilation sald 7 year
city (K.m)
Malmrashtrs )
Kempitoe 5 Mo Awthorised  Dumping in open land 10060 sq.m. 3 3 Mil — —
. workahop,
el
. LT .
Thune 42 Yea A Cumping in open lmd 20 Acrem 1% 3 Ml il Ml
Biwaawal Hil e Privatn ot in opety Tatd il L Hil Hil Biid kil
wirrkshop
Mashik Hil Yo il Thunpig in apey Jad wa Hil Hal nil i il
Solapur L] Yo Nil  Compoing in trenche - Ml il Mil = Mannal Trenches 1000000
*durnbai . i nw  Domging in open laod 174 Heclors 23 M Wlechanicel Yeu Hil
Pimpwni Chinchwad 20 Yea nn Dumgping in open land na 7 Mil  Maguesl ik Kit
Masded 16 na Privale Tumping in open land I 3 2 mmoual Ml il
workshop
Sangli Mar 1 Yea it Compasling il Hil Hil Hil Yes  LHEERN
N 20 Vea ha  Dumping in open land kT 10 0 wit mil il
Kothipwr o Y b.a Dumping in apen land Mil ik il il Ml Ml
Chamuhrapur 2 Wer Private  Dumping in open land 11 Aee 5 [ il Mil il
workshop
Parcdha 10 Ne Privale Trench grownd 35AoT Hil 0 Ml Hil il
waorkdhop
Tagpr 1n pi Privuy  Dimping in upen land lik 15 g Bl Hil Hil
workshop
Ahmednagar S Yes na. na ™l il il il il il
Patbhuati Ma o8 Frovate na n.Aa H 2 ] Ty ik
Workahop .
Julow 2 Ve Tenwder Trenching ground 10 57 Mil Nanuat HNil Kil
aysiem ) ]
Amravati Mil Mil Hil Tomping inopwn lund 13 Howtarsy 5 | il Kl _Kil
Lhivenndi 13 Mo  Cuntractor fand Filljug 6 Acred 5 1 Mii it il
syslem : :
[N char blatickpur Hil o Privie Land filling ¥ Acrim 2.5 il © Ml Ma Xil
wirrksdwp
Cendin 0 Yes Nt Nil .29 1 Nil Ml Wil NI
Lhule il Yea Privale Dumping in open lood ndl Ml il Ml wil Wil
wirrkshop
Anratgaliad k] Yex n.a. Hioexeel techoology 1K.53 1Z 30 Mechanicnl ves 5
Mand puwr
lenshial m Yis na Duniping in open Jaed — HMc20Ckei il i kil il Bl
m 1
Meghalaya
Shillong 20 o Privelz Dumpioe in open land ndl 113 M il Ml il
warkalwy
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STATUS OF SOLID WASTE MANAGEMENT (a5 on 31-3-1444)

CGas Production

City- Name Methane gaa Totlal” Annual Inetitutional arrapgameints
revenus  expendilure
hiethenc gas K yes, How much  Rewvenue generated  incurred for Agency Incharge  Na.o of Mo at
produced  quantity iseold o gencrated thre, sale of W {Rx] of SWM in the supervisory subosrdinate
form land (cwn.'year) public? thre' sale  colnpost, T-akha) city stafl stall nclu-
fill aita of pasfvear methana pgas : dine aweepers
(YT MY eta.
Muhwcashira
Kawmplec — — — — — - Wil Municipal Cowncl 14 07
Thune Mil il il il Mik Hcealth 140 3374
Dhusawal Mil Hil Mil Mil Hil 127.65 Municipal Conneil a v
Na:1hiir MiF Hil Wil Nil Mil  Z4EG000 Comtravt Dasis BO 1554
Sulapur Mk Mil il Mit wil 16010354 16010354 Pl 144
Mumbai Mik Hil Mil Mik ~il 35000 Municipal Council Gl I5T08
Pimpri Chinchwad Mit Mil Mil Hil il 26071303 PC.M.E Health 159 1588
Departiient

Manded Wil Wil Nil Mit N 122  Municipal Council 7 31
Sanglt Mirnj Nil Mil Mil Mil il Wil Munictpal Councit 13 73z
Navi Nil Mil Mil Mil il 10 Wupicipal Couneil il Wil
Kalhapar wil Mil Nil Nil Wil 483001 Municipal Coungil 8% - 1l44
Chindrapur Nil Ml Mil Hil il Mil il Ml Mil
Wardha wil Mil Mil Hil Mil- 21 Municipal .Cm:nv;'il I 335
Magpur il Nil Hil Hil il 1686 Banjtation 211 3500
Alinednn gar Nil il il Mil T OMil Wil  Municipal Counail ¥l =1
Parbhani wil Mil Hil Mil il Mil Hil Wil HMil
Jalna il Hil Hil Hil Mil 2 Crorea Munisipal Couneil i4 314
Amravatj Nil Nil N.ll Nil Wil il il Mil il
Bhiwaradi Mo Mil Mil Hil il Mil  Munizipal Council 14 T565
Mavghar-Manickpur Mo Nil Hil Nil il 17 Munivipal Conngil i3 276
Cromdin Nit Mil Mil Mil il Mil Munieipal Council Ik 254
Dhule Nil Nil Nil Nil Nl Nil n.a. W 75D
Anranpabad Nil Mil Mil Mil il il Mu.nix.'ipal. Counvil 23 1514
Manipur
Imphal il Mil Hil Nl Wil R348  Munivipal Council L4 pafly
Bleghuluya
Shillong il Mil Mil Hil Hil ¥6.32  Municipal Council 0 k)
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STATUS OF SOLID WASTE MANAGEMENT {asun 31-3-1999)

Per capita cost of 3WM {Bs. Lakhs)

Privatization

Undectaken in

City Na.m'c To be under- Whether any If ves, delaila  IF no, any furure Tatailz of NOEHYs
the past takent in.  unit of opetalivn plan for  Working in BWhi
ihe Futvre of 3Wh i privatisalion :
pravalisedt (YN}
M uhacushitrs
kampies il Mil Mo Creneral wards
& market. poblisc
fatrines for
cleaning work
Thane Nl Mil Yes details enclosed Private Bl
’ contractors
Bhuswwal 614 il Wil Nil Nid Mil
Mushik il Mil Mil Mil Nil Bl
Rolagur il Nil il details enclosed Nil Mil
Mumbai No Mil Mil detaile eoclosed Mo 113
Pimpri Chinchwad n Hil Yer detajls encloced Mil
Manded TL 45 8622 Mil delails enclosed Ml L H
Sangli Mirgj 14071 Hil Mil. - details enclosed Mil M
Mavi 21%  details enelosed HMil detaits enclosed Hil il
Balhapur g6 (Ll Na details enclosed Nil Mil
Chandrapur Wil Nil Nil CHil Mil Nil
Wardha il Mil Nil Nil Nil Mil
Magpur 115 na. Ma detajla enlosed Ma Mil
Ahmednagar Nil n.a, Na Nil Nil Hil
Parbhani il Mil Nil Nil Hil Mik
Jalna taly 186G, B4 Ma details en.clused Mil il
Amravati Wil Hil Hil Nil Hil wil
Bhiwandi Nil Nil Nu' Mil Hil Adargh Beva
Rociety, Thatie
Mavghar. wil Nil Na Mil Mo Bl
Manickpur
Chondis - Wit Mil Hil Yes Hil il
Dhwle o, n.i. Yes Mil Yes Hil
Awratigalad 58  details enclosed Mil Jetmils encivsead Yea Mil
Manipor
Itmprhal 34407 Nil n.a. detailys enviosed Mil 3
Meghalaya
" Bhillong Hil il Mil delails enelosed Nu Mil
133
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STATUS OF SOLID WASTE MANAGEMEN 1 {as an 31-3-1999)

Gengral : ' ' W Generation and colleclion
W Cenwrated’day (MT)

City Namc Area Fap. Pop. Slum pop. Mo. of No. aof S'W Gene- Tatal  Domertic Comm, &

{sq. km.) 1991 19%8- & urban households wards’  ralion per Irutes,

powr zones  capila/day
{gm.}
Oriasa
Berhampnar 351 Z1041R 260918 MO 35901 27 1035 2 226 44
Balusore 1425 %5442 10594% a7 £111 . i1 25 2.0 | I.6
Munjub
Amrtsar 133 TOS400 1000000 50000 160000 Ward 14, zones E 50 601 375 23
Ambala Canti 53 SURT 9505 12718 24580 29 nL n.a, 1¢ 3
Raujusthan
LUdwipur 56,89 ATs000 .4 Sapod 4000 Hil WEId_S Sﬂ.lznm 150 150 T 13
Tandl Madun
Karur LR 741K TIHTE 20004 14314 10 450 n Nil na,
Crode R.44 159232 1832334 Lego) 15380 45 00 21 54 g
Clicrinai 174 4000000 SONOD0d  Sonond 420000 155 h1+113 2550 1%30 1318
Madurw 52.95 246000 1045000  INF00] SR432 T2 40 IR0 200 §.41]
Salappuram 34 L LT $66218 5k 9980 iR Fa.3 L5 % 1
Tirnnelveli 10%.» ITA05E 414700 140999 RI000 Ward 35, 2onesd 404} 160 0 n .
Rajupaliyam 11,30 114202 123308 15760 18857 42 kL 15.75% Q.15 a5
Tlexpel S%a 13500 275430 GRET 13774 s 675 6. 1% 10 34.715
Puadukooai 13,95 S9058 1 BRG 0N 62 17657 g sud - 543 L’ Nil
RETIUE | 24,27 200000 G U0 40410 . 51 L3011 30 30 5
Tirushengnds 52 G303 45 14415 14287 - k] it 3 7 Mil -
139
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STATUS OF SOLID WASTE MANAGEMENT (us on 31-3-1999)

Thitaila of wests Eraneportation
City Mumy S Terinlicity  No. of WHo.of  MNooof  Weof  Wooof Mo. of Mo, of Avg nooof  Avg
N Caollested’” of Sw cormeme- dispoaal lomics’  dumpets  imclom compactons tips made by quamtity of
ay (MT)  collsction miky aitza (land  carts’ brucion apilable  aailsble  sailable  each ucks Sweamied
per week duetbing  fill sites)  irolleyr avaslable IAChW by cach
availably day angd wehicle per
. distance tnp (MT})
travelled (km}
Orlasn
Berhampur 126 Doaily 340 1] 304 Mil Ml 18 Hil 4 npe, 40 km 2
eolieciion
Balasore 2 Daily n.a. 1 0 1 Hil 2 Hil n.3. H.il.
valleclion
T'unjah
Amrilear Su Doaily 225 3 500 56 17 1 J6 4 thips, 10 km. 1.5
collection
Ambala Conrl. 0 140 i 2 150 I Mil 5 2 3 Iripe. 20km L
Rujuathan
Ldaipur 1i5 2 umes in a waek 5% il LN 67 & i Mit 3 bop, 13 km 3
Tamil Nadu
Fuaiur amn 180} 345 2 zom- I cars 10 Mil il Mil 2 imips, 15 ke
posling 25 tralhs
sile
Lrode T4 Daily kil 1 25 7 Mt L Hil & wrips, &4 km, hil
collection
Chennai 1550 iJaily 100 2 1300 254 Mil 40 1 1 trips 3
collactlion
i adurai Hil Nil T4 | la6 31 14 11 Mil 3 trips, 4 km. 3
Alatappuaram Wik Eraaly 20 | 3 2 Nil il Mil Ldd km 4
calleclion
Ticunelveli 100 Mil 50 3 1o 22 1 ] Mil 3 inp=5 km. 2
Rajapalavsim 4425 Daily 5o il £l h] Hil 4 Wil 3 trips. 135 km 25
collection
flospel 60,75 42525 o0 5 25 1 Wil 4 Wil 3 lirps cach 1
truck
Pudukntiaj 1.5 22003 Ji6 1 Wil 5 i i Hil 6 trps 5 km, 1.%
Magaraenil 3t Daily 44 15 136 & | Mil Mik 3 iripe par day x5
callection euch
Tiruchengode 14 Liaily 230 Mil Hil % Hil k! Wil 14 n.71
colleclion
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STATUS OF SOLID WASTE MANAGEMENT (a5 on 31-3-19)

Dretails of waste diaposal Wiate Tresrmemd
Uity Narse et Vehiele I¥'na, bow bdethod of 5Whd Land fill sne Camposting
wehiclea  maintenance  ara vehiclea ireatment’ Arey Dixance fom Moo of Manual! Ia I yes,
e baily warkshep  repaired? diapowal transhar years techanical compoat  revenue
undep svailable statigndeity  designed sold? pfieraimdi
IEfraLt [/} {kin. ) ¥eAT
Irissn
Berhampur L] Tae Privais Ha. n.oz Withio @by ] i BA. 2]
Waotkshap Kenita
Ralasore . No Frivate No. na. Within city HEL 1] 2] 1l
Wrakshap lirni
Funjah
MmIItEar L Tea Ml DPumping in apen 1T Adres H 10 1] il ML
lamd
Ambala Cantt. 1 nE Authoriged  Chanping in aem 35 Atres 2 Ml Manual Mt LB
wiarkahop tand
Bxjuathan
Udsipur n Tes na.  Dumping in open Nl - o] s ] ™l Hil jor}
land
Tawil Nadw
Karur I Mo Govt appreved  Dumpmg in open Hil 1] Ml il 1t il
Pprivaie land
workshap
Eruds 7 Na Gowl appeoyvad 2] Il ot Hil Bl Tt Ml
privatr
warkshup
Therei B Yas wa  Pumpiog is open  Eedungarur 1§ 15 ] Ni o1l ]
Inad 13 Pemnpudi
38 ha
Madurai 0 YTea nLa. Ml 1350 3gy.kn, 15 15 LI ) Hil
Maulappuram 23 bn Private Dumping un open LUGER Ly 0 il it "l
wuarkshop Inpd
Timmelneli 5 Na Lacal Dumping ie vpeqg 12 Acres 5 0 ] o] il
workabog - land
Kajapalavam Lk ne Authoriaed Comparting in na ™ Hil Hil Mil [4il
wirkahop Lrotches :
Hivs et 2F Na Frivate Filing of ditch ha T .Ml Hil Nil Nil
wrrkabop
Pucluk it ai Hil Mo Govl spprved  Bangalore melhod Nil 5 Hil Manuat e M
private (head aystem)
wackshop
“apereoil 20 Ha Private il il 2z in anual Tes 30250
werkshop hechamical ’
Tnechenpade i * Mo Privete Crmprating in Tt M Ml Manual Yea Ml
workabop trenches
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STATUS OF SOLID WASTE MANAGEMENT (a3 on 31-3-1999)

Gax Production
City Mame Meihane gas Toal Anomal 1nstitutional aTangements
- revenus c_xp::l:l.diture
Methane gas  If ven, How much Reveouo  generated Incurred for Agency Incharge Mo, of o, of
produced  quantity i sold 1o generated thro, sale of SWM (K. of 5WM in the superviaory subondinate
form land (cum.ycar) public? thra" sale compost, Lakhs) Tily faff  staff inclu-
fill sile of gasiyear” methane pas ding aweepers
(Y/N) etc,
Orinsx
Herhampuy Hil Nil Hil Nil Wil 50 Municipal Council 43 Ta2
Balasore il Wil Hil Mil il [y 113 Municipal Council 5 147
Funjsb _
Amritzar Nil " i Hil Wit Nil 130 Municipal Council 27 17T
Ambaly Canlt. na k. n.a. (XN Mil 1555 Municipal Council  I5 300
Rajasthan
Udaipur Mil Nil il Mil HNil Mil Hil Nil Mil
Tamll Nadn '
Eurur Nil Mil Mil Hil il 0.7 M | 12
Erode Nil Mil Nil il Hil Nil Municipat Council 7% 616
Chennai Wil Nil il Nil Ml 70 crores Miunicipal Council 304 10165
Madurai Mil Mil Wil Wil Wil % Corporation 650 el 41|
Malappuram il Nil Nil Nil Nil 30 Hcalth department 6 2%
Tiruselveli Nil Hil Mil Mil N 439,26 Municipal Counwil 14 900
Rajapalaysm il il il il Nil 133 Municipal Council 296 il
Hoapet Nil Wil Nit il Nil NIl Municipal Council Nl Nil
Pudukoitai il Mil Wil il Hil Mil Nil Hil Mil |
Nagerceil No Nil Nil Nil Nl 1764 Municipsl Councit 1 B
Tirucheagode Nil Hil Mil Wil Mil Nl Municipal Coungil 3 2440
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STATUS OF SOLID WASTE MANAGEMENT (a5 on 31-3-1199)

Per capita vost of 8Wh (Rs. Lakhs) Privatisalion

Cily Mame Undertaken in To be under- Whether any If ves, detalin If no any fulure Dﬁls of KGO

the past taken jn  unil of operation plan Far  working in SWA

the Fopwure . of 3%M iz “privatination
privatised? [V

Crizaa
Berhampnr 23,76 41.23 Nil details enclosed Yes Mil
Ralagors [ED) 184.34 No dedails enclosed Ho Wil
Fenjahb
Amritaar Wil Mil Bl details enclosed Wil Hil
Ambala Canti, i | Mo datails enclosed n.a i0
Rajasthun
Udnipur Nit il Nil Nit Nil Nil
Tamil Nadw ]
Karur 14.5% Ml Mo Mil il il
Erade 153 §.2 No HNil Na Mo
Chetinai 140 130 YaB details enclozed Privats contracters Mil .
Madurai Mil Nil Hil Mil Private contraclors Mil
Malappuram 53 Mil Nao Ml Mo Nil
Tirunclveli 103 24 N Mil Nil Nil
Rajepalayam Wil il Nil Wil Nil HNil
Haspel Mil Mil - Wil Mil Hil il
Padikottal M Hil Mil Hil Hil Mil
Magercoil ES Mil Mo Mil Mo Nil
Tiruchengode 108 Hil Nil Nik Nao Mit
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STATUS OF SOLID WASTE MANAGEMENT (as an 31-3-1209)

Teneral

Cily Name

EW Cencvalion and collection

5W Ceonorated/dey {MT)

143

Aten Pop. Pop. Elum pop. No. of No. of W Gens- Totsl Domestic Comm, &
{5 km.} 1991 199% & urban househalds warde  ralion per Indns.
poor rones  capita’day
{pm.)

Komarapajayam 7K §76732 72000 Mil 16896 33 Mil i3] o 10

Salem gL06  SENASG SMES0L I4R00D 145000 4.6 250 x50 161 a0

Inamkarur 13 Ll ) 50000 GA50 148{H) 21 12 ] 4 2

Karur 5.96 73418 107112 0000 L4314 19 L] [, U] Nil Wil

Thiruvoltiyur Z1.45 168542 220000 ToM0L 42624 4R 120 120 Nil Mil

Avadi &5 1B3NS 25000 0317 27250 4% Wark, L] 110 1% 51

6 Zones
Cuddalors 2762 144351 1592400 £1%a0 3z Wards 45, o B3 50,72 30.8%
2ones 21

Mevveli 480 117409 133394 FHGO 3140 LK 235 42 3l 1]

araikuidi V4.5 T1045 EORRC 12060 15472 k13 250 .75 175 Hil

Pallovapuram 18 111 266 142500 A9B1I 21839 42 500 84 T 6

Nellors 48,29 115445 404081 119917 jlo0a 4 500 02 122 0

Kumhakenam 1287 1394¥3 144700 n.a. n.a. 4% 500 15 3 10

Thaothukndi 13,5 199854 205800 97839 51450 51 125 25 10 5

Katchecpuram 1172 144055 156700 18425 31419 45 310 L] 4% 12
Tirgppur 277 335661 318EpD EEY ) 53903 52 L.49 350 150 W00



STATUS OF SOLID WASTE MANAGEMENT (As.0n 31-3-1%99)

City Name Sw Paodicity of No.of  No.of Mo.of No.of Noof MNoof MNoof  Avg No of e Avg yo-

Collemed! SW collection  opm=  dixposal had  Jorrica’ dutigeis  ractors compac- wide by sach  otity of

day (MT) per week  uomity milzy ety twcks . wvail il Han trockAracier per W

doaidigs  (land Bt brobleys - mail- shin be il day and distance carmed

Csites)  awile  able ably trwvelled (k) by cach

ablc vehide por

trip (T

Konuarspalayam 6  Daily collestion 275 Mil Nl 3 2 Mil Nit 3 ipe 30 km, (]

Salem 350 Dailycollecitom 1915 3 il W Nl 1 M % trips, 29 k. .2
Inarkany & Trice in & week 120 1 it 4 q 4 Mil & eripe, 17 km, LE

Kartr ! @ s 2 21 M MM Nt Nl 2 trips, 15 km. 2

 Thirevettiyur B 430 2 2 Nl 12 Nl : il 1 tripw, 16 km 3

Avadi L) §W WO il 10 4 il Lt il 5 trips, 12 km. 13

Tuddakiwe Hi Daily collpétion Iz 2 L1 [ il 1 Nit 3 taps, 30 km 3

Neoyrehi ¥ Dailycolleclion 612 1 Nil 5 1 NI M 4 krigs, 26 km. 1.8

Karatkuch 275 155 36 7 16 H Mil 1 il 2 iops, 145 km. 4.5

Pallavapuram LR ™ 30 3 g1l 7 Bl 2 Mil 2 ripe dletazts

encloesd

el e 02 Daily vollection SHi 1 tal 1 3 Ml 4 tnps, & ko 15

K akomam 13 Draiby collectim 144 Nil ] 13 Hil Nit Nil 2 tripa. L3

Thoothukwdi n 154 3% 1 Hil 5 it L] Hil § trips, # kma. 1.5

Fawheepiram 0 Twice in 2 week b 1 2 3 12 il Hil Hil 3 idpw, 15 Joma, 2

‘Liruppur F0y 2450 Kil 3 Mil }1 il - 4 Mil 3 Imipa per day &
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STATUS OF SOLIBD WASTE MANAGEMENT (AS ON 31-3-19%9)

Delailx of waste fsposa) Waste Treatment
City Name * af  Vehicle If no, how  Method of $WM Land fill site Composiing
vehicles maintanapce wre (rzatmentl'diapoaal . -
uwsually  workehop wehicles Arca Distanze N, of Manual! s« IT yes,
under  available  repeired? from  years mechani- cos-  rovenns
repair (YiM) transfer designed  cal Ppost penerated’
Station’ rald? Year
ity {km.)
Komarapalayam Nil Mil Govt wirkshop  Dumping in il Hil Hil il il Nil
ot Lapgd .
Lalem il Wil Frovate wodkishwp  Dumping in 3K Actuy 1 Mil Mamal Ml Hil
open Land
Inambcarus : 25 Mil Privatz workahop  Thamping in L5 Hetyw 2 15 Bhl Wil il
open lund
Bamyp In Kil e, approved il Mil Hil Hil hiawual  Bo Mit
Thirwentliyor 5 Ka Gt authorised  Durping ia 1 Acrea ¥ Permansil  na. Mo Hil
workshop opon Jand .
Hocadi Hil Wl ot suharised  Dumping in Mib . Hil Bl thl Kil Wil
: workahop apen land
Cddalove Mil kil nLa. [mping in il Nil wil Mocmal M Mo
open Land
Feyveli ER 4 Yen Mil Dirposed by boming Hil il Hit Nil Tl kil
Karaikudi Mil Mo Gt agthorissd  Composting Hil 3 il hfarwal Wil Mit
warkshop .
Fallavapuram 1] Ne Govt. awthoriced  Dumping in 15 Acren 1 ot kil Hil il
wewkalwp apen land
. Nl [} Mo Private workelwp  (Compost yard Hil Ml Mil Nil il Kil
Humbak otam Nl Ko Mil Dunping in Nl Mil Mil Ml Nl Nit
na Jand
Thoothukwdi ] Yz Hil Composting yard 10 Acn:s 12 7 hfamwal e Mil
Kumnhaepuram I Wn  Tender Basis  Composting/Land 1.5 b 5 Yen Mil ]
filling T
Tiruppur o) Mo Privaie workshop Mid 2 Mil 3 Hit Hil Hil
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STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-1999)

Chas Produstion

City MNamc Methane gas Tatal Annual * Institutional arrangemetns

revenue  expenditure

Meihane pas 1 ves, How much Revenue  generaled locurrad for Agency Incharge No, of Mo, of
preduced  yuantity {5 sold 1o generated thro zale of 3WM (R, of SWh in the supervisory subordinate

from land (cum./yeard puhlic? thro' sule compast Lakhs) pity stoff  malt inclu-
10 aite of gas‘vear methane gas ding awocpers
{Y/N) I T
Kewrarapalayam Wil Hil Wil Hil Hil 6 Town panchayat 3 £
Salem Nil il il 1] Hil £16.57 Local body 100 1506
Insmkars Kil Nit il Ml Mt {§  Towns panchaym 3 )
Eamx Hil il Nil il Hil (1% wil 3 10
Thimvottivar Ml il Mit .o il Wit hfunicipality 3d 21
Soradi Hil il Ml N Nil Nl Mumicgulity ) 280
Cuddalore He Tl 1| wil Mil Hil Mumicipality ) 447
Neyveli il Hil wil - Bl Wil 1.5 1Tzalth Depantment 1 253
Eraraikndi il il il il nil 50 il Mit Bl
Pallavapuram Mil il Hik il il 0719 hmicipality 13 334
Natloee il Hil Hil il il 425 Public Health 50 554
. . Seclion '
Kaurbakonam Fil il Nil il il 237 il Nil T
Thavthukudi il Mil Tl Hil Hil 240 ] il ) 432
Tatcheepuram il Wi Nit 30 Hil I.54 Sanitary Inapoctor 7 1
Ticuppar Nit Hil Mil il il 2B117 Mfonicipal Cowneil Nit L]
147 -
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- STATS OF SOLIM WASTE MANAGEMENT (ason 31-3:1999)

Per vapita cost of 8WH (B, Lukhs)

Privatization

City Wanue Undertaken in Tuo be under- Whether any I ves, details if ne a0y Future Datails of NG

the past taken im unit ot opeeation " plan for  warking i SWA

tha fuflce o SWA s privalisalion
privatisad? (Y/

Komzrapalavam Kil Ml il MGl il il
Salem it Mid il i Wit Bl
Tnarmkarur EL i | Bl il o Tl
Kamur 1,54 Nil Nil Nil il il
Thirwvatlyic Wi il Nil il M Mit
Sadi §3.78 7272 il detaila cnclosed il |
Cuddalors 15453 17e30 Fil kil Ko Mil
keyveli 13,55 15 Wik detals enzloned Nil kil
Karaikud; Hil Nil il il Mil wil
Fallavapuran 145.93 1411.52 HNo dalgils enchosed o il
Mellore se details enclesad Wis detaila eticlosed Ml DWATTTA, NGO
Kumhakonam il . il il wil Kil Hil
Thoothukudi Hn £ Wil dedails enclosed Mit kil
Kanchsepamm - 103 kn il Wil Hit
Linappur 3z Tl il Mil il
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STATUS OF SOLID WASTE MANAGEMENT (as on 31-3-1999)

Creneral SW Ocreration and collection
. SW Oenerstod/day (MT)
City Mamz Arca Fop. Pop. Elam pop. o, of Mo, of  BW Gene- Total Domestic Cnmm: E
(zgq. km.) 1951 1998 & urban houss- wards'  ration per Indue,
. poor holds 2ones  capita'day
: {gm.)
Mty Pradeah
Prenradun 52 271400 510000 11¥000 1041004 al 00 5% 1 1 39
Hathrax 3 11365% 185352 T 3IT0O0 15 200 1 2.5 0.4
Cracakhpur 147 505000 GOOOU 229400 &3040 &0 500 300 270 34
TMiansi 29 %2 o3ua is600 17000 GO0 Wards 35, 3l 180 . LOd &0
rones ¥
Mathura 1524 26157 F00000 aa IT1ER 3 1 300 170 il Nud
Fiizahad o6 124437 |46E3% 21343 25825 it 04k 45 k1H 1%
Rudarn 409 i 16706 n.a 61571 17521 2% 10D 3.51 3 51
Bareiliy 103.5 C5G00d 225000  MQoOck 180000 10 340 '$ﬂ{i' 120 Lt5
aws 16 125000 195000 17919 23911 57 200 40.3 385 2
West Henpal ]
Santipur I5. KR 105911 133311 L4000 248900 i3 250 33,477 0 13.477
Titagmh 3.14 F13%31 riiasl  jo0o0od 4218 Wards 23 500 &5 349 &
zonca 4
Calcniia 18733 43%R242  S0ON0GO0L 2000000 3Gq050 Lal 450 2500 1373 i.125
Riauganj 2499 974358 THIQOn - 30432 110%% 21 looo 141 108 21
slidniquere TH.#5 12500% 13 R0 51111 3000 24 4010 £3.4 134 2z
Rixhra 6763 106049 26533 GR220G 21340 T3 40 a7 77 n
Chuimderanagir 211 140000 107004 R LE]L 27000 33 a 42 10 12
Liarpiri . i2.3 131045 142177 40110 25210 15 350 63.9% 44978 i4.22
Huswerah 5174 S4aTIT 1065304 F1IR1S0 1 36000 it T
Kamachan 196 TLGERYD 3093 231599 3E700 33 Lk 278.32 115,58 27.3
Aanxal 127.2a7 4TRIYVS 545370 26d3E2 45753 50 50 130 120 50
Tiarusat LEW. 177097 anuth G4K45 S00040 o 350 10B a1 17
karnchrapari PR 1L 10U PITO0G Slum 44000,  1R55E 24 363 T b11] 0
Urban 71004
Hally L8] 1844077 TG0 453310 21000 Wards 3. 300 150 &0 40
Tahes 29
Poaunhati 1738 2753554 Iaqgo0y 127860 G200 LE 9313 319 296.1 iz.9
Sowth UDem Dumn mas 257507 na. 4. na. 35 120000 120060 50 n.a.
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STATLUS OF SﬂiﬂMMﬁNﬁﬂEﬁm (za on 31-3-1999)

Detnils of wasie iransportation

" Cily Mame W Beriodicity of Mo of No. of No of Mo.of No of HNo of
Collected! EW collection community disporal hand  lomice/ dumpers iraclore compactors
day {MT} per teck dusibins siles  ¢arls’  trucks avattable svailable  available

{land trelleys available

Noo off  Avg no. of  Awg,

trps made guantity
by each of 5W
trucksftraclor carried

L available peor day and by sach
sites) distanoe vehicle
travalled (kmo) per
lop
{MT}
Uttar Pradesh
Dehradun Rl 6 tones o week 104 1 £ 1113 3 2 7 1 2
Hathras ) 15 il L 50 L Nil i NI 2 2
Gorakhpur 240 Twice in & weoek 300 Mil 550 ¥ 3 Ik 3 5 tups, 50 kmo 5
Jliansi 135 Nl 107 5 250 Mil ] 13 3 5 1ripa, 4 km 3
Malbura 1700 . Twice ina waek IR 3 1a il 6 [ Hit T trips, 5 km 6
Faizabad 35 Daily collection 37 Na g3 Nil z 4 Nil 5 trips, 3 k. 3
Badaun 3.2 14 L 3 150 Nil il 4 Wi 3 trips, 1.5 km, L5
Barzilly 375 lals - 499 2 &#11 30 k| 21 3 4 trips, 120 ¥ms, 3.5
lawa 155 24%. 3 29 6 110 Nil Wil 3 Nil 6 tripg, 1 km 1.5
West Benpgal
Hentipur 33,477 Twica m & week 250 ll}_ﬂ' 1q ] Hil 3 Nil 4 irips, 1 km. 3
Titagarh H & dayz in 8 week 130 2 H.carts 30 2 Ml B Mil 3 tripa, 2 km E
' 1rollng
Caluitin 2500 Daily collection 524 L3 Ap(0 G55 52 L Nil 3 1ripe, 30 km. 5
Runigzan) 108 Twice in 2 weak, 158 &4 0 Nil Nil & Wil A6 wips, 5 km. 3
Midnapore 535 & times 585 2 92 104 Kil 1 NI IS trips. 16 km. 3
Rishrs B Twice in 2 week 164 1.15 46 il Mk 3 Nir 3 tripe, 1T km. 3
Chanderansgar 35 Daily collection 20 | 5z Mil Wit 7 "Ml 3 trips, 20 km. L5
Utturpara 49 Gdays in s wesk 13 fa,  detnils Nil Wil . Mil 4 trips, 15 km. p
encloasd

Hawrah Ton & davs in & week 502 Mil Hil Hil Mil Nil Hil Mil Nil
Fatnirkali 123,53 1o 155 I T3 2 Mil 1% Nil 4tripa, 30 km. 1.3
Asxansol 138 Daily coltaction 1315 .4- 230 13 Mil P Mil 3 2
Darassl 24 Evary two weeke 130 I 35 1 Nil 1 Mil 3 tripa 3
Kanchrapara an Chice m & woek 2 12 ig Nl il 4 Nil Tirips, L3 km 5
Hally 140 Crica 2 waek IET Mil ] 2 Mil 16 Wil £ rripr, 10 km, Wil
Tanmihuti 16845 987 To0 3 135 3 H 12 10 2 trips, 15 km 365
Soulh Dum Dum 100 n.a. & Nil 4 12 Nil ] Nil 5 trips per day . Mil
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STATUS OF SOLID WASTE MANAGEMENT (AS ON 31-3-17%)

Petaile wane disposal

Wasta Treatment

City Name

% al

vahicles maintenance  are

Vehicte 1f a0, how Method of BWM

Ireaiment/ disposal

Land AL gite

Composling

wspally  workshop  vehiclea Aren Distance Mo, of Manwall s It yes,
upder  avajlablc  repaired? from  years mechani- com- revenuc
‘repair (Y/N) traoefer designed  cal pusl generalad’
station’ zold? year
eity {km.}
Utar Pradesh
IIzhradun 0 ¥EE na.  Dumpig in open land 2,36 Acre 14 3 Mil Nil Nil
Hatliras 1 Hit Privats Lund Gliing i 3 5 Manoal il Hil
workehop
Gorakhpur 10 Na Private Loow Txing &nca n:8 Mil Mil Wil Hil Mil
workshon . ]
Thansi 30 Yer Wil  Dumping in opan land ha. Mil Mil  hfanmal  Yes 10743
hiathura ENH Yen Nil  Dumping in open land ¥ Acres L Nil Wil Nil [all
Fuitnbad 15 Na Private DPumping in open land ) Nil Mil’ Mil Wil Hil Nl
warkshop
Badaumn 1 Ma Private Trinch ground Nit Nil Hil il Nil il
workshop
Rareilly il VEE na.  CompostingDumping kil il Nil Mil Mil Mil
Tiawa 10 Neo Private Dumping in open land 5 i Nil Mapual Yas 14
warkshop
Wesl Hengal
Rantipur | Yes Mil  Dumping io open land 1 =g.km. 1.5 Mil  Manmal Nil 12000
Titagarh 50 Mo Frivale Duﬁping in open Land Pl 1 Nil Mil Mil Nl
workahop
Calyutta 5 Yea il Wil . K4 in 6 Mecanical Yes 2.3
Haniganj 33 Na Private Dumping it open land Mit Hil Wil Mil Wil il
waorkshop
hfitnapara 20 Ma Private Dumping in open land 5 Axres 3 B banual  Yes 20000
workshop
Rislira Nil Yes Privale Dumping in open lund o il Wil Mil il Mil
workshop
Chandemagar 5 Yoz Mil Wit 5 Hil 15 Mil Wil Nil
[lttarpera 40 Yes Nil Coma. f.d % Nil f.a. na  na
Hewrah il A, . Hil 30 Highas Mil Mil Mil Wil Nil
Kamarhati 1 Yex n.i digposed off - Hil Hil Wil Menusl Yoz 4635
Asansal Mil Mo na.  Dumping in open land n.& o.@ wa, . [N .4,
T s L1 Mo Private Dumping in open land 2.47 3 Ne Mil Mil Ml
workshep
Kanehrupura 2u Ho, Frivate Dunping in open land 1n.a. L3 Hil Mil Hil Mil
workzhop
Balk z Mo Privaic Mil Nil Mil Mil Wil il Mid
waorkshop
Pamihati i Yeg n.a. Trench ground T 3 20 Manual  Yes  ZR400
Saulh [rum Crom xil Nl Mit  Dusipidsg in open Fand il Mil’ Hil il il Mil
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STATUS OF SOLID WASTE MANAGEMENT (AS ON 31-3-199%)

Gas Produclion

Clity Waime Methane pas Teral Annual Instiwitional amrangements
revenua  @xpanditure

Methane gas  If yes, How much Revenue gensrated Incuired for Agency Incharga Mo, of No. of
preducad  guantity is sold to generated thro' aale of SWM (Rs.  of SWM in the supervisory subordinate

form land (cum.ivesr} publio? thro' pals  contpost Lakhs) ity staff a2l inclu-

fill sita of gpazivear mathang gas : ding sweepers

(YN : ote,
Uttar Pradesh ]
Crelradun Hil il Mil Mil Wil 4.07 Municipal L BrR

) Conmnil

Halhras Nil Wil Hil Hil il . 1.39 Magar Palika [R1] T46 .
{rarakhpur Mil Mil Nil Nzl Wil - Wil  Heahh & Sapiwalion 78 774
Jhansi - NIl il wil Hil 14743 244 * Magar palika 34 T
bathurs Mil Mil il il il . 124.22  Muonkdpal Councd i? 315
Faizabad il Nil Mil Mil Mil Hil Mil Wil il
Badaumn NMil il il Mil 14500 Nil Health depariment 16 119
Barailly Mil Nit Mii HMil 1.9 36 Munizipal Council g5 1600
Nawa Mil il il Nil il 100 Municipal Couneil 14 203
Weat Bengal
Kaniipur Mil Mil Mil Nil Mil Mil HNil Mil Wil
Tuogarh- Nil il Mil Hil Mil 11167000 hiunicipal Cn‘l_.mcil L 213
Calcutta Hil Nil Nil 1 2.5 L1400 Municipal Counedl 1560 13500
Rariganj Nl Nl Nit Nk 279951 390893 Nil Nil &
Midnapars il Nil Nit Nit Nil 175600 Banitary depariment 25 190
Rishra 1) - Nl Mil wil Nil 15 Municipal Council by 125
Chandernagar Wil Mil il Mil Mil 124h0{HiD Mil 13 300
UTttarpara Wil Hil Nil Wil Hil 51938]1 Own atrangement ¥ 1562
Hamrah Nil il NIl Wil Wil k3535 Municipal Counctl 9 2182
Kaininrhati il Mit - il Mii Wit Ml Wil Mil Wil
Asansol na, n.a nax Wil il 13726370 Municipal Council 20 87’
Barasat . ©OMil Mil © Wil Wil il MNRL1F6E Musiicipality & T1s
Kanchrapara Hil Nl Mil ~ Hil Mil 1537 Municipal Council & 12}
Bally Mil Wil il Hil il 141483 Mil 9 433-
Panihat: ) n.a, il Nil Mil Nil 99,93 Municipal Couneil 3 ' 12
fiouth Dum Cum Nil Nil Mil Nil Nil Hil Mil Nil Mil
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STATUS OF SOLID WASTE MANAGEMENT (AS ON 31-3-1909)

Per capita cost of W (Rs, Lakhs)

Privatisation

If yaz, datalis

ity Mame Undertaken in To be wnder- Wheather any if na, fitlurs DNetailz of NGO
the past taken in  unit af operation plan for  Working in 3Wh
the future of SWM s privatisation
privatised? {Y/N)
Uitnr Fradesh _
Dehradusn ED o No details enclosed No Mil
Haltirus Mil Hil Mil HNil Wil Mil
Crorakhpur Mil il Mo Mil
Jhansi 1.2 12.67 Mil Mil MNa Hil
Mathura Mil Nl Hil il No Mil
Faizabad Mil Mil Wil deleilz enclozed Nil xil
Badtaumn Hil Nil il il Mii Wil
Baraally 19d 125 No detailn anslosed Na Hil
Rawa il Mil Mil Mil Mil Mil
Weat Bengsl ]
Santipur Nil Mil Nil Wil Nl
Tilagarh 2%.1 wil Yos bl Private Nil
. vonatractors
Caloutia 126.5 148 b3 detajls anclosed Privale Hil
congitactors
Raniganj 161 Hil Ml Mil Heo Mil
Midnaparse HMil Nil Na deteils enclased Nil wil
Rishra .75 Nil bl detailt enclosed yes M WMDEK & Co
Chandernagar & 9 Mil Nil Ml Nil
Latarpara 39.49 458 details encioxed details enclosed ‘MHa Na
Mawral Nit Nil Nil  details enclosed Nil Nib
Kamarhati il Mil Nil delsils enclozed il Nil
Asanzo| n.a. n.a. wil details envloacd M Mil
Barasal n.a il Nil Mil Mil Mil
Kancharapea 11.22 25 Na details enclosed Ma Nil
Rally 319 . il Nil Wil Nil Mil
Panihati il 30 Mil Wl Yes il
South 1hiny D Mil Mil Wil Mil Wil Mil
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ANNEXURE—4

TECHNOLOGY PROVIDERS ALONG WITH PROFILE OF THEIR REFORTED
CAPAERILITIES/PROCESSES

A. COMPOSTING :
1. Excel Industries Limited, Mumbai ;

This company offers an aerobic composting technology for conversion of urban solid waste into organic

manure.Jt consists  of two stages. (a) A biolological process of décomposition of garbage followed by (b) a
mechanical process of screcning of the decompsed arganic matter. The compaost plants based on Excel technology
are established in some of the major cities of India such as Mumbai, Kolkata, Delhi, Ahmedabad, Thane,
{handigarh, Vijayawada, Bhopal. Trivandrum, etc.

81, Mo, Deszcription

|, ~ Address Excel Tndustries Limited, Andheri, Mumbai
2 Technology offered Conversion of Uraban solid waste into organic manure
3. Source of technology ofiered Local
4. Mimmum, maxtnmm capacity 1080 Metric Tonnes— 1000 metnc tonnes per day
5. Infrastructure reguired For 1000 MT per day .
Land 20 Hectares
Water Mot fumished
Powver 350 AP
Other Manpower—93 Permanent and 73 Casual
& Coniribution from ULBs Reguired land at dumping yard on 30 years leasc on  rcasonable
annual lease rent. :
Regutar collection and delivery for garbage at the processing site
with reasonable rovalty on the basis of actual production of manure,
7. Revenue generation Amual lease reat as well as royalty on regular basis to mect the
collcction cost partially. Clean and segregated refuse will be
available for reclamation of low lying areas through land filling.
& Capital cost and O & M cost Rs. 975 lacs per 1000 MT and working capital Rs. 400 lacs per
: 1000 MT.
B, Mode of provision Not furmished
I8, Years of cxpericnce Rince 1997,
11.  Technoloey & velume reduction  Process consists of two stages—a biological proccss ftor

_decomposition of city garbage and a mechanical process for

screeming the decomposed  organic matter,

A mixture of mesophillic and thermophillic micro orgamsmas identified
to be more effective in speedy decomposition of orgamic waste will
be used as an innocuham. The mnoculum will be prepared using the
mixtare of bactoria, cow-dung and water. Solid wastes collected by
Municipal Corporation will be delivered at project site regularly.

221 UD & PAMDS—Z84
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S1. Mg, Dcsm‘ipﬁon

Soon on arrival, innoculum will be sprayed on the garbage and the
‘treated garbage will be stacked in the form of windrows. Separate
windrows will be formed for each day’s collection. These windrows
will be turned once in a week for proper aeration, so that aerobic
process continues umimerrupted. Progress of composting will bhe
monatored by measuring the inside temperature of the heap and the
level of moisture. For optimum results, the temperature has to be
between 65— 70 degree centigrade and the moishire should be 25%.
Composting will be completed in 20—25 days.

Mechanical process is essential for screening ot the digested organic
matter in the form of powder from all impurities. The digested
compast is ighly heterogencous having impurities of various shapes,
s1zes and texture. Hence, the screening has to be done in different
stages. Suitable machines based on different screening principles
will be emploved at different stages. Various usefu) microbes like
azetobactor, PSB, Rhyzobium and micro mrtrients ete. will be added
in required proportion for enriching the compaost, before packing.

12, Useful end product Organic manure.
i3, Envirotsmental mpact il
14,  Compatibility on MSW Compatible
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7 KARNATAKA COMPOST DEVELOPMENT CORPORATION (KCDC) BANGALORE.

Kamatska Compost Devclopment Corporation Lid., a Government of Karnataka organization is
undertaking ECOFRIENDLY TREATMENT OF CITY HOUSEHOLD AND AGRICULTURAL
WASTE THROUGH PRODUCTION OF COMPOST BASED ORGANIC MANURE AND
VERMI COMPOST since 1975,

KCDC's technology is indigenous, low nvestment oricnted, suited to treat unsegprepated garbage of
Indian citivs, low cost of operation and maintenance, less power consinmption oriented, easy 1o be managed by
any semi skilled operators and commercially viable. - :

KCDCs technology mainly comprises of two components viz.,

{a) The Process Methodology : Micro biological degradation over a specific period where the
important factors like moisture, agration, tetperature, C/N ratio and pH are taken into consideration.

i{b) Process Machinery : ‘Separating the fully degraded organic manure from tlic non degradables
inerts like plastics, rubber, metals, glasses etc.. very easily without crushing or gnnding.

&1, No. Technological Parameters Drescription
1. Name and address of the organization Karnataka Compost Development Corporation Ltd. Kudlu
Registration No. Gate, Hosur Road, Madivala Post, Bangalorc-560068,
Year of Establistunent. Ph. 5732265, Tele Fax: 5730649 E-Mail kedeZvsnl net

Reg. Mo. 2857, 26th August 1973,

2. Technoloey offered Eco-fricndly treatment of MUNICIPAL SOLID WASTE
through production of compost based Organic Manure/Veni
Compost :

3. Souwrce of technology KCDC’s own

4. Size of the Project Can treat 10 tpd to 1000tpd either for mechanical compost

and for vermm gompost

5. Infrastmcture requircd Compound wall with trees, adequate water facilities, Penpheral
roads, inlernal roads, weighbndge with computer, concrete
yard with drain all over and sutficient no. of leachate tank,
pay-loaders, processing machinery, high rool shed,
godown vermi pits with roof, laminated plastic sheuts, must
biower/fogging maclne, diesel generator, tractor & pumps
cowdung. E 1A, SPCB-Consent, Inspector of factories heunce.

[Fisposal site - — As larpe extent as possible if availability is not a constraint,
. Approximate cost of the projects CAPACITY APPROXIMATE COST
30 TPD Rs. 70-100 LAKHS
100 TPD Rs. 150-200 LAKIS
200 TPD | Rs. 300-350 LAKHS
300 TPD Rs. 430-300 LAKHS
500 TPD Rs. 750-808 LAKHS

1000 TPD AND ABGVE Rs, 1300-1600 LAKHS .
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51. No. Technelogical Parameters

Description

7.
8.
g

10,

Power réguirsment

End products
Cuahty of Manure

Quantity of manure marketed at present

Approximately 85 HP for 350 tpd project
Pure organic manure & vermi compost

Passess quality specifications of organic mamre &
VeI COmpost

10000 1pa
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3. Agro Organic India International Private Limited :

This company offers tochnology of microbial windrow composting of waste. It hias an agreement with
Scarab Manufacturing and Leasing Inc, of USA for the supply of machinery, equipment, and spare components
and parts manufactured by Scarab for MSW management/composting in India and Nepal. They also have an
agreement with them for providing technology know-how, process and project design and training, ¢tc. Both
unsorted and semi-sorted Indian garbage 15 claimned to ba suitable for composting through their technology.

SI. No. Deseription

1 Address

2. Technology offered

Source of technelogy offered
Mininum, maximum capacity.

Liseful end product

g o s

Infrastructure required
Land '
Water

Pawer

Manpower

7. Capital costfO & M cost

8.  Functional facilities

9, Years of Expenence

M/s, Agro Organic India [nternational Pvt. Ltd.

C-6B/103 Janakpuri, New Delhi-110058,

Phonie 91-11-26237506, Fax:-26410596

Web Site: www.agroorganic.com, Contact Person: Samjecy Kumar,
Diregtor

Microbial aerobic windrow composting using SCARB moveable
equipment, which arg diesel driven.

Process involves size reduction/sorting of material and composting
using windrow compost with a facility of monitoring, analyzing the
physical and chemical propertics of MSW. The biclogical sterility
is also assessed with diagnostics.- Temperature reaches 70 deg. C
and kills lactors/sterlises the compost. Mobile screening machme
is used to segregate compost from inert material, meeting USEPA
standards for quality. 85% of the waste pets converted into compost
and 10-15% goes as rejects.

‘The composters are avaliable in various sizes, from 10 feet wide
and % feet height 1o 20 feet and 10 feet height. The miachine can
handle 500 tons per hour to 4000 tons per hour of MSW. The time
required for composting is 60 days. And also dealing in Home
Composter, Toilet Composting & Water less urunal Systems.

Foreign
25-1000 tpd
Compost

1.5 acre per 30 tpd.

20 ltfrorme

25-100Kw as per site requirements.
10415

Rs. 40 lakh for 25 tpd
Rs. 12 lakh per year

In India 150 MT and 300 MT plant is under construction at Fandabad
and Ghaziabad respectively. In 15 developed countries, 3 units ars
fiunctional and 280 machines supplied.

5 years in [ndia and 30 years outside India.
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4. Centre for Envirenment Education.

Centre for Environment Education offer community level composting technology. They lay stress
apainst use of un-segregated waste for composting as it could have toxic waste. heavy metals, etc.

81 No. Descrption

1.
2.

_A_ddress
Technology offered

Source of technology offered

Minimum Maximom capacity

Infrastructure required
Land

Water

Power
Manpower

Capntal uusb’D & M cost

Funcrional facilitics
Years of cxperience

Uscful end product

Centre for Enviroment Education
Composting of source segregated organic waste.

Source s*:ﬁrcgatinn, ‘composting of erganic fraction of Municipal
waste and tecycling of papers, plastic bags stc.

[ndigenous

300-300 kg fday furlmhnmnit}' composting to a maximum of 2 tpd

“for decentralized composting.

- 300-8800 sq. ft./1000 house holds

10-15 liday
1Kwiday ()
B- | O-persons

Rs. 3.75 lakh per 1000 households
Rs. 22,000 per 1000 boussholds.

17 No in Kamataka al community level
L years

Compost, reeyclables: papers. plastic ete.
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5 M.R. Morarkaf(Sulabh International):

This company offers tec!umlngjr of vermi composting of segregated mumc:pal solid waste. House to
" house collected garbage withont any mix of toxicthazardous waste, is needed.

51 Ne. Description

.
2.

=

Address
Technology offered

Source of technology offered

Mimmum, Maximum capacity.

Useful end product

Infrastricture rﬁi]ull‘ud _
Land
Water

Power
(rher

Capital cost O & M cost

 Functional facilities

Years of experience

M.R. Morarka/(Sulabh International)

Vermi Composting

The MSW is collected in a heap from and cow dung slurry is sprayed
on the grabage. 10% soil 1s added in the waste, 1 kg of earth
worms are inserted per one sq. fi. of space. In 35 days time the

waste is converted into vermi compost, which is 15% of the totai
waste brought for composting.

Indian -
Any Capacity, No limits.
Vermi Compost.

2500 sq. mtr. for 5 MT

Daily spraying of water is necessary-quantity not specified
Mo power required

Nii

Re.1/- per kg.

5 years
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6. Sulabh Imternational Limited

51 No. Description

L

2

!..,-J

G.

Address
Technology offered

Source of technology offered
Mininum, maxinum capacity

Useful end product

. infrastructure requited

Land
Water
Power
Manpower

Capital cost
O & M cost
Functional facilitics

Years of cxpencnce

Qulabh International, New Delhi

Sylabh Thermofilic Aetobic Compostor, which composts waste m
10 days. '

An insulated drom is used to insulate the drum contents (MSW)
from ocutside temperature. :

Suitable to dispose waste locally at the houschold or neighborhood
level.

Indian.
Lo 1.5 kg./da

Compost

Nil
it
Ml
Nil
Rs. 3000/-
Nit
Nl

The process is under experimentation. Not yet marked.
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7. Dewan Kraft Systems Private Limited :

The company offers two types of plant to make compost :
* Foreed Air Composting Plant _
* Containcrized Composting Plant, also called Tunnel Reactors.

The company claims that the total tivne required for composting with the lielp of tunnel reactor is just seven
days and the end product will be free from pathogen whereas through forced-air techmology the conposting can
take place in fifteen days and both the process reduce the cost of material handiing. Not a single plant has been
sstablished in India ot even outside India with this technology. The technology is, thereforc, not praven. It
reguires to be tried out through a pilot project before it could be recommended for conversion of runicipal solid
waste into compost

%1 No. Description

1. Address Dewan Kraft Systems Pyt Lid.,

2. Technology offercd Composting using Tunnel reactor/Forced air circulation Aystem
(closed/in-vessel systems).

Tunnel reactot-will compost MSW in 7 days.

Forced air composting technology—will compost MEW in 1 5 days.

b

Source of technology offercd Indigenous

4 Minimum, Maxinmm capacity 30-60 MT/day

5. Useful end product Compaost
6. Infrastructare requircd
Land 0,75 ha for 50 tpd, Sha for 600 tpd
Walaer 1KLL for 30 tpd; 100 KL for 600 tpd
Power : 40 KYA for 50 tpd; 14 KVA for 600 mpd.
7. Capital cost s, 1,33 crores tor 30 tpd,.
: Rs. 3,16 crores for 600 tpd.
0 & M cost —
$  Functional facilitics N
G Years of experience hall
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8, Vauchesa, Boulevard Gambetta, France/Sengnli Engineers (lndia), New Dethi:

Thuy offer French patented technolopy for sorting. recycling/camposting of waste. Only the follawing
details have been furnished; but no presentanion has been made beforg (he Core (iraup on appropriate techinalopgivs.
No camments are, therefore. given abaut the sottability of the technology. :

51 No. Description

1.

Address

Vauchesa, Baulevard Gambena-08200, $eda, France.
Indhan Agent :— o :
seaguli Engincers (India), -

3791 Darya Ganj. New Delhi-110002,

4 Technalogy offered Sorting. recyveling, composting, refining
3. Sowrce of technology offered Patented French process
4. Minimem, Maximum capacity 30,000 T-60,000T PLT year
5 lnfrastmocture required
Land KOO0 sqm. for 30,000 tpa and
8,000 sqm. for 50,000 tpa plant
Water —
Power —
Manpower —
6. Capital cost {’as¢ to case basis
- 0 & M cost —_—
7. - Functional facilities Outside India-20,
Two Frasibility eeports submitted m india, one in
Caleutta, another in Bhubaneshwar,
8 Years of expericnce More than 20 years
9. Uscful end product Compast.
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9. Project Nature Pvt. Lid., Mumbai:

This company offers eomposting technology using mechanical scgregation before composting.  They

ctaim that they do not necd to store the waste in an open ground in the form of windrows. They use a
continuous process. which reduces the requirement of land. Special crushing arragements arg provided for fast
composting. Prime process is completed in a rcactar with right mixing of micros in the process. The teclmology
i developed by a group of puaple under one roof and is under the process of being patented. No presentation
is made by tlus company bufore the Technology Advisory Group or Core Gronp.

S1. No. Description

¥

[ ]

i3

4.

LG

Address

Technology offered

Source of technology offered

Minmment. Maximum capaciiy.

Ulsiful end product

Infrasfructure required

Land

Water
Pover
Manpower

Cxpectations from LILBs

Capital cost
O & M eost
Functional facilitics

Years of cxperience

Project Natsre Pvt, Lid.
Priva Building. Flat No. 2, Sector-1,
Charkop Kandivalli (W)}, Mumbai-400087.

Composting,
Process invelves mechanical segregation and composting

Linder progess of patent.
50-1000 tpd.

Compast

Mot furmished.

Land on nominal lease, tor mimtmun 30 years. Compound wall,
internal toads, water and power at the site

Mot fumnished

Nil,

New Company,
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£0. Bidhan Chandra Krishi Vishwavidyalaya, Monapur:

This company has furnished the foillowing details about their technology but have made no presentation

betore the Technology Advisory Group or the Core Group.

St Ne. Description:

1

LR

1A

Address

Tuechnology offered

Source of technology offercd

Minirnutn, Maximum capacity.

Useful end product

Infrastructure required
Land

Watser

Power

Manpower

Capital cost
O & M cost
Functional thcilities

Years of experience

Bidhan Chandra Krishi Vishwavidyalayz,
Monapur-741252

Composting,

Scgregation of MSW, Green organic wastc mixed with sewage
sludge and putverized. This passes through two step fermentation.
Dry material subject to sterilization and inoculation of beneficial
niicrobes.

[ndigenons’
25-26 tpd. comprising 3-9 tonnes organic waste

Manure

10 acres for 10MT
HT station required
Required

10-15 workers.

Rs. 56.62 lakh
Not fumished
Not furnished

28 years in research
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1. Pravin Vermi Culture Pvt. Ltd., Pung:

This company has furm

shed the following information about their technology but have not made any

presentation before the Technology Advisory Group ot the Core Group-

1, No. Description

L.

el

!..41

Address

Technology offercd
Source of technology offered
Minimum, Maximum capacity
Uscful end product

Infrastructure required
Land

Water

Power

Manpower

Capital cost
O & M cost

Functional facilities

Years of expenence

Pravin Vermi Culiure Pyt Lid.,
2/1, Shri Parshwanath Society, Market Yard Road,
Pune-410037

Venmiculture .
Indigenons

Itpd and above.

- Compost

4 acres/10MT

10000—1,00,000 1pd

5 KW

Skilled 1, unskilleg—$6-13, Manager—1

Rz, 10 lakhs/{tonne
Rs. 10-12 iakhs

. 3 plants:—

Chioride food processing unit, 10 MT/d.
PCMC -Maharashira 20 MT/d
Prawin Masala Factory-6 MT/d.

2 years
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12. Terra Firma Bio-Technologies Ltd., Bangalore:

This company has furnished the following information abont their technology provided by them bt have
made no presentation before the Technology Advisory Group ‘or the Core Group on appropriate technologies.

Sl Mg Description

1. Address _ _ Terra Firma Bio-Technologies Lid
" 104, Ranka Park, No. 3, Lal Bagh Road, Bangalore
2. Technology offered Composting
3. Source of technology offsred  Indigenous.
4. Miimom, Maximum capacity.  For 30,000 papulation and above.
5, Useful end product Compost '
6 Infrastructure required
Land . * acres for 10 tonne
Water 100 Titers/tonne
Power : IRW
Manhower 10 workers
7. Capital cost Ras. 10 lakhs for 5-lakhs pﬂpﬁlﬂtiun
' Rs. 90 lakhs for 3-lakhs population
0 & M cost Not furnished,
8 Fumctional facilities Mo details furnished.
8. Years of experience T years -

147



13, Monica Processing Plants

§1. No. Description

2

Address

Technology offered

Source of technology offored
Mirimunm. Maximum capacity
Usetul end product
Infrastructure required

Land
Water

- Power

Manpower

Capital Cost
O&M Cost

Functional facilities

Years of expencnce

Monica Processing Plants

44-D-2. Sanwer Road, Industrial Estate, Indore-152015
{ML.P.), India

Ph: $1-731-2720337, Fax: 91-731-3023323

Mobile | 0982 7060888 , 09425065857

Composting :

Micro-organism based acrobic and/or facultative
bactcrial ducomposition of all bindegradable matter
present in unsegregated municipal sohd waste.

The process uses windrow based arrangement and
periodic turning "of heaps to facilitate proper
decomposition, size reduction and stenilization of solid
waste.

The process is as per the guidelines prescribed 1n the
Indian Municipal Solid Waste (Management & Handling}
Bailes, 2004 _

Screening :

A series of diffcrent types of indigenously developed
Trommel Screens are used to segregate compost fronm
Digested Mass. All inerts and non-big-degradable
material such as plastics, stones, metals etc. can be
manually sorted and sent for various end uscrs.

Indian
5 TPD g 1000 TPD

{a} Compost
{b} Sorted, recyclable metals, plastics ete.

1.5 hectare {for 100 TPD plant)

20 It/ ton {varics as per climatic ronditions)
110 KW (for 100 TPD plant)

30 (for 100 TPD plant}

Rs.130 lakhs
Rs .60 lakhs pa.

Total 16 plants have already becn installed and
commissioned in various parts of the country. A few of
them are as undsr :— :

{1y 600 MT/day plant at New Delhi & Ahmedabad
{2) 300 MT/day plact at Trivandrum & Calicut.

(3) 150 MT/day plant at Vijayawada

{4} 25 MT/day plant at Valsad & Solan

14 vears
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14, Mayo Vesseles & Machines

SiL.No.  Description -

b Address

2. Technology offered

3 Souree of technology oftzred

4. Mininum | Maximum capacily
A Liseful end product

. Inleastructure required
Land
Water
Povwer
Manpower
7 Capital Cost
0&M Cost
&. Funaticnal facilities

Y. Yenrs of caperience

Mayn Vesseles & Machines
C-19, MID.C. Indl. Area, Walyj,
Aurangabad-43} 133, Maharashtra, India
Ph. {F) Wallluj 91-240-2554534, 2554838

{F) Chikalthana 91-240-2486087

(D) 912402354688

Tele Fax : 91-240-2336408
E-mail mayovessclsi@rediffmail.com
Composting :
Micro-organism based aerobic and/or facultative
bacterial decompositien of all biodegradable matter
present in unsegregated municipal solid waste.
The process nses windrow based arrangement and
periodic turning of heaps to facilitate proper
decomposition, size reduction and sterilization of sohid
waste.
The process is as per the guideless prescribed i the
Indian Municipal Solid Waste (Management & Handling)
Rules, 2000
Screening :
A series of different tvpe of indigenously developeu
Trommel Screens are used to segregate compost from
Digcsted Mass. All inerts and non-bio—degradable
matcrial such as plastic, stones, metals etc. can be
manually sorted and scnt for varicus cnd users.
Indian
30 TPD to 600 TPy
Supply and commission of world’s latest best suited
Compost Plants

1.3 hectare (for 100 TPD Plant)

20 lts.fton{varies as per chmatic conditions)

HUKW {100 TPD Plant) -

30 {for 160 TPD Flant)

Rs.130 lakhs

Rs. &0 lakhs p.a.

Total 6 plants from 30 TPD to 600 TI'D capacity plants

installed and commissioned in various parts of the

country and in abroad : )

{13100 TPD G.LL.S Muscut (Arab Country)

{2) 50 BTD Parle Export, Chitoor, India

{3)300 TPD Satvam Bio Fertilizer -Pvt. Lid.,
Aurangabad.

{4) 500 TPD B.E.T L. Colombao, Srilanka.

(3} 200 TPD Cuddapah Solid Waste Conversion Hi-Tech
Welfare Environment Pat. Ltd. .

{61 600 TPD Hyquip Export for Zeddah (Arab Country)

15 vears
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|5 Bull Machines Pvt. Ltd.

Sl No. Des cription

1.

2

0.

b

Address

Technology offered

Source of wehnology offcred

Minimum, Maxinom capacity
Useful end product
[nfrastrocture required

Land, Watet, Power, Manpower

Capital Cost
Od&M Cost

Fimetional facilitics

Years of expericnce

Bull Machines Pvt. Ltd.

$ F. No.663, Trichy Road, Ravathur Post,
Coimbatore-641103, Tamil Nadu, India
Phone: 0422 — 5586677, 5586655

Fax ; 0422 - 2687770

E.Mail - bullmach@gth.net
Mobile | 9842287770 1093 12069285

Composting Solutions :

Bul! offers “In-Vesscl Rapid Composting Systems™ which
are mot affeeted by external weather conditions in
technical eollaboration with Transform Compaost, Canada.

The proccss is as pet the guidslines prescribed in the
Indian Municipal Solid Waste (Management & Handling}
Rules, 2000,

SWM Handling & Compost Flant fquipment &
Machinery

The equipment & machinery for pritary & secondary
collection, transportation and waste management
inciuding handling equipment / machinery received at
compost plants. For smalier ULBs, tractor based
equipment/machinery available.

Indian / in collaboration with Transform Compost,
Canada.

As per requircment

e} l’.‘dmpust :
{d) Sorted, recyclable metals, plastics etc.

As per the size of plant

Capital and O&M cost vanes with size of plant

Company’s R&D & Manufacturing Unit at Coimbatare
at above mentioncd address
- Tractor based Windrow Turner
-~ Self-propelled Windrow Turner
- Other solid waste handling cquipment arc alrcady
in use in distillery industry & agriculture and UL.Bs

14 years

322t UD & PADE—30A
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B. WASTE-TO-ENERGY :

1. Burn Stundard Company Limited

This company offers technology of producing biogas/ electricity and organic manure from municipal solid -

waste using anacrobic digester. Their expenence so far is limited 10 handling green waste from the vegetable
and fruit makers and hotel food wastes but not general municipal solid waste. '

51, Mg, Descoption

U ST

Address

Technalogy offered
Source of technology offered

Mininum, Maximum capacity.

IJscful end product

Infrastructure required
Lang

Water

Power/Energy consumption
Manpower

Capital cost

O & M cost

Functionzl facilities

Experience

Burn Standard Co., Lid., 10-C, Hunger Road Street,
Calcutta-17

Anacrobic digestion
Indigenous
I tpd and abowve

Fower and Manure
SKw power and 20 kg manure is expected from ltpd waste

30,000 sq. ft. for 10tpd
28.000 1pd for 10 tpd
120 kw-hr for 10 tpd

& pcraons

Rs. 20 lakh for 1tpd plant
Rs. 3.6 lakhs/anoum for 3KW plamt
Rs. 4.5 lakhsfannum for 500 KW plant

1 ton'day MSW utilization plant in Calcurta mstalled in the year
19%4 at a cost of Rs. 20 lacs. Another plant of the samc capacity

" has been put up in Howrah, The plasts are mainly for processing

of green, cafy vegetable market waste and food waste from hotels
and restaurants.

16 vears

17
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2, Om Consultants

This company offers Anacrobic Digustion technology developed by a German firm, It is claimed to be
suited to the composition of Indian waste, with saveral benefits: —rclatively small land requirement; process
titne of only two weeks and absolutely no swicll/emission noticeable bevond 50 meters of plant boundanics—so
setting up of such plauts iz possible even within the residential arcas to reduce the cost of transportation, No
such plant has so far come np in Tndia and its suitability under Indian conditions 15 yet to be proved.

51. No. Descrption

1.  Address OM Consultants,
180, Anand Niketan, Now Delhi-21

2. Technology offered Anacrobic digestion _
Incorporates arrangement for automatic scgregation of mixed
household waste in the plants
Excess heat generated could be used for cooling energy for air
conditiomng, ete.

3. Source of technology offered (German firtn—LInter Engineering

4. MSW processing capacity 250 ta 1000 TPD

5. Useful end product Power and compost.
Would peneratc power ranging from 860 to 3000 KW out of which
20%, would be consumed:; rest wilt be available for sale

6. Infrastructure required Land For 2530 tpd plant. _
3000 sqm. Covered building +30,000 sqm. open area.

Water Nil. {The plant only uses water extracted from waste)

Power ‘Nil. {The power generated will range from $00—3000 Kw, 20%
of which would be consumed in the plant; rest will be available
for sale).

7. Capital cost 250 tpd plant-—Rs, 300 lakhs

' 1000 tpd plant—Rs. 8 504 lakhs
O & M cost Rs. 304 per tonne {?-check).

8 Functional facilities 4 plants instalied in Germany.
The plants su far constructed durmg last five yoars have a
capacity of 10004 tens to 33000 tons a year. All plants arc
reparted to be under full operation with 124 1w 130 per cent
capacity utilization. '

9. Years of expencnce T years
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3. Mi/s. Nestler Ecotech Private Limited:

This Company offers Wabio Anaerobic Digestwn technology for processing of MSW to produce
energy and compost. The technology is patented and pwned by SKANSKA Econetory of Finland.
M/s. Nestler Ecotech are the licensee of that company, Lt is a closed vessel technology with no
problems of odour or flies, The process takes place under Mesophilic conditions. No such plants has
50 far been put up in India, Kalyan Municipal Corporation is reported to have sipned an agreement with this
company for setting up 200 MT plant on 3 acrus of land where fand is proposud to be gramnted for 20 years by the
local body and local body is expected to get in retuen Rs. 25 lacs per vear for uging municipal land and for
providing garbage at the plant site without levving any charges,

S1. No. Descniption

1 Address Mestler Ecoteel {P). Lid.,
: 30, Sadhna, 4th Floor, Gamadi Road.,

Bombay-26 .
2. Technolopy otfered . Anacrobic digestion—Wabio process

Lal

Source of technology offercd - Forcign technology, patcnted and owned by SKANSKA
~ ECONETORY of Finland

4, Minimum. Maxirmmm 200 tpd and above in multiples of it
capacily

5, Useful end product Power-2 MW & Compost-200 TPA from 200 tpd MEW
. Net power for sale would be 17000 KVA e 13.6 millign
unils per year assuming #0100 oporational hours

6 Infrastructure required

Land 4 acres/2000 tpd
Water 2ROM3/2001pd
Power I00KW/200 tpd+ _
Manpower 60 persons {Both skillud and unskalled)
7. Capital Cost : Rs. 25 crores for 200 TPD plant—
0&M cost —
% Functional facilities One in Germany, 6500 pd of scparated waste

3 to 4 plants arc in operation in Finland and Germany

9, Yours of Experience 10 Years
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4, EDL India Private Limited:

EDL India Private Limited offer G asification/Pyrolysis Technology termed SWERF, developed

by an Australian ¢company. They have set up the first facility based on this technology to process,

recycle and dispose of 600M.
technology is ¢laimed to be suita
{ndian conditions is yct to be established,
setting up a plant in Chennai and need 1o

tans of mix waste in Australia recently; results are yet 1o be known, The
ble for treatment of mixed/un-segregated MSW. [ts suitability wnder
The company is negetiatiing with Chennai Municipa! Corporation for
have an authorization from CPCB for putting up such plant. The

company's principals have a vast experience of conversion of Landfill pas to electricity abroad.

Sl No.  Description

2.

ad

G

g

Address

Technology offcred

Source of technology offered

Syinimum. Maxamum

capacity
Liseful engd product

Infrastructure required
Land

Whater

[*ower

{Capital cost

0 & M cost
Functional facilitics

Yeurs of Experience

ED). ndia Ltd,
K-39A, Haus Khas.
Mew Belhi,

Gasification

The input municipal waste is antockaved at 130°-140°C and converted
into organic pulp; the rags, plastics, metals and rejects are
mechanically separated; the rejects stream is shredded and mixed
with the organic pulp. Homogenized organic matter 1s fed to a two-
stages pyrolysis and steam reforming gasification process, The
product SYNGAS 13 cleaned at Jow temperature to achieve required
fuel specification.

Foreign
GO0 tpd and above

Power

2. 5 acres/100 MT; 15 acres/600 Mt.—

‘For 1483 MW plant for Rs. 180 crores, which includes Rs. 30

crares for MSW treatment component, Rs. 83 crores fur
Casification component and Rs. 63 crores for Power
geeralion component.

— details not furnished
First piant set up in Australia this year (2001},
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5. Enkem Engineers Private Limited:

Enkem Engineers Private Limited offer BIMA digesters based high-rate Biomethanatien
technology developed by ENTEC of Austria, of which they are the Jicensee in India, BIMA digesters
are stafed ta be in operation in over 50 installations in the world. The company claims the technology
to be most suited for present characteristics of Indian wastes. It has entered into an agreement for
setting up a plant at Lucknow where the work is about to start soon. Its outcome needs to be watched
to see the sutibility of this technology under Indian’conditions.

$i. No.  Descrplion

1. Address Enkemn Enpincering Pvt. Ltd.,

824, Ponnnamalli High Road, Near KCM, Chennai—10.

2. Technology offercd Anacrobic digestion-BIMA

The input MSW is pre-processed to segregate inorganic and orgamie
waste fractions, using system of drum screcn, sorting station,
magnetic separator, ballistic separator, shredder, mechanical
separator. The organic fraction is convertid into homogenized sharry
and fod to the digesters generating biogas. The power is gencrated
from the biogas using 100% pas cngine; waste heat recovery systel
s used to recover additional electrical encrgy using steam turbine.

Ll

Saurce of technology offcred Entec, Austria. Most equipment fabricated locally under

liccnse agrecment. Some imporied equipment.

4, Mipirmum, Maxinim 300 tpd and m multiples thereof.

capaciy

3. Uscful end product Power and manure.

G Infrastracture requred
Land 6.7 acres for 300 tpd
Watcr 100 M3/day for 300 tpd
Powee Own source
Manpower f-7 tuchnical petsons
7. Expectations (rom ULBs — Land on lease, away fram inhabitants

— Frec delivery of garage at site.

—ULB should agreé to compensate if there i3 a major
(hange in the waste.

—Hospital waste and toxic waste should not be mixed.IF 50,

ULRB should  take responsibility and pay compensation.

% Capital cost O & M cost —
u  Functional facifities (3ver 10 plants in operation in other countnes.
1} Years of Experience i yoars.
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6. Cicon Environmental Techology Limited:

This company offers DRANCO high-rate Biomethanation technology developed and patented
by Organic Waste Systems, Belgium, of which they are the licensees in India. The company claims
{he technalogy is switable for Indian waste. The company has 7 1o & full scaled plants owtside India and its
first plant in [ndia is being constructed at Nagpur. '

51 No.  Description

1. Address CICON Enviroumental Technology
¢1/B Kasturba Nagar, Bhopal
2. Technology offered Anacrobic digestion—

DRANCO (Dry Anaerobic Composting)

MSW pre-processing to separate organic waste from inorganic
wasie, The teeyclables are hand picked and separated prior to
Biomethanation. Leads to reduction in volume by 50-60%. Compost
produced is 20-25%. Incrtsfrejects of 20-23% are sent to landfill.

Source of technology offered OWS, Belgium.

L

4, Minitnom, Maximum 30010 430 TPD
capacity
3. Useful end product . Power and manure,
6. Infrastructure required
Land 10 acres for 450 tpd input.
Water 110 cum. for 450 tpd input.
Power —
Manpowcr ? persons
7. Capital cost O & M cost Rs. 45 crowe approx. for 450 tpd plant. —
%  Functional facilities 7-3 full scale plant outside India.
9 Years of Expenence 12 vears (of OWS, Belgium).
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7. G.ILLT. f’!:ssuciates.

This company offers technology of biomethanation of selid and liquid waste/ sewage together
Main experience is for the disposal of liguid waste, for which seven plants have been set up n

Maharashtra.

Sl No.  Dhescription

i Address
2. Technology offered

!.,a.'l

Source

4. Mininmm, Maximum
capacity

5. Useful end product

6.  Infrastructure required
Land
Water
Power
Oiher

7. Capital cost
O & M cost
3, Functional facilities

9. Years of Expericuice

GIT Associates
Anaerobic Disgestion——
Sewage.is added to shredded garbage.

Anaerobic digester is of two compartment design—first compartment

- is UASB digester where the liguid cffluent is treated and BOD is

reduced to extent of $0%: remaining BOD is reduced in an aerobic
system where the cffluent is aerated and clarified in a tank using
induced acration system. The water is used either for gardening or
dischareed in drain, The biogas is collected and sald to nearby
CONSUMETS,

Indigenous.

50 kg, / day.

Biogas.

900 sqm. for 10mpd
waterfsewaee: 10-30 com/day

3 skilled and 6 unskilled
Rs. 83 lakhs for 10 tpd plant
Rs. 4-3 fakh per annum.

20 years
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8. Parv Holdings Limited:

Parv Holdings Limited offer plasma pyrolysis vitrification (PPV) technology for waste disposal
developed and patented by an Australian company. It is claimed that all types of waste—flor MSW,
medical waste, industrial waste, tiers, papers, plastics, ete.—<can be disposed of through this system
and emissions will be as per USEPA norms. The company has furnished a list of 43 clients where
technalogy has been given for variety of uses, mainly in the industrial sector. It is working on setting
up projects for mixed MSW in Italy, Spain, Philippines and Malaysia. The company claims the
technology is 50% cheaper than conventional incinerators and can treat MSW having calorific value
even less than 800 kealkg.;-is 100% environment friendly, The company has indicated that normally
they would charge 60 US$ per tonne of waste as tipping fee for handling biomedical and industrial
waste and they may charge a reduced rate of 10-158 per tonne for MSW. So far no such plant has coms
up in India and its atfordability for municipal solid wastc has to be critically evaluated by the local body before
considering this technology for the disposal of municipal solid waste. In cities where there is an availability of
farge quaniities of biomedical and hazardous industrial waste, which can meet the principal cost of rmnning such
plant, combining municipal waste disposal along with such waste could then be considered after carefully
¢xamining the cost implication. :

51, No. Deseription

1. Address Parv Holdings Pvi. Ltd.,

6-Ajmal Khan Road, New Delbi-3.

2. Technology offered Plasma Pyrolysis Vitrification (PFVY}

The reactor operates under Pytolysis condition, 1.¢. in the absence
of axygen; waste is heated 1o very high temperature by electrodes,
resulting in decomposition to tlenental state. Inorganic waste such
as metal, dirt, glass, heavy metals ctc. are simultancously vitrified
into glassy sindge that hardens when cooled and can be used for
construction purposes. All the waste i8 completely recyeled!
recovered as encrgy/ reused. Mostly used for disposal of industrial/
hazardous solid waste as well as biomedical wastc. '

3. Source of technolagy offersd

- Foreign; patented.

Mininum, Maxiaum 22000 tpd.
capacity
5, Usetil end product Power, building material
&, Infrastructure required
Land Less than 10 acres/1000 tpd.
Water Nonunal
Power Self generation; surplus sold
Manpaower 10} persons
7. Expectations from ULBs Lﬁnd on nominal lease; tipping fees for w.vastl:.'dispusal,
4. Capital cost US% 100 million/ 1400 tpd.
O & M cost 3%
9. Functional facilitics tn othet comttries—mainly for disposal of hazardous industrial
wastes.
1. Years of Expericnce 14 years,
178
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9. Amrit Non-Conventional Energy Systems :

This company offers technolegy for conversion of MSW inoto fuel pellets.

51. NO. Description

1.

2.

Address

Technology offercd

Source of technology offered
Minimum. Maximuom capacity
Useful end product

[nfrastructure required
Land

Walcr

Power

Othar

Capital cost
0 & M cost

Fusetional facilitics

Amrut Non-Conventional Energy Systems Ltd/
Renovo Energy Lud,, New Delhi.

Conversion of MSW into fuei pellets.

MSW is sun dried, crushed and segregated wsing air density/cyclone
separator to separate out plastics; rotary trominel separates out
fine orpanics (< 50 mm) which are conveyed to manure section
and bigger (>50 mm) particlcs sold as raw RDF, Less than 50 mm
fraction is further segregated to <5 mm and >5 i fractions. The
smaller fraction is sent to Compost Centre whercas the bigger
fraction is shredded, mixed with gramular, low bulk density biomass,
conditioned with steam. compressed and formed into pellets, of
reguired size. '

Indigenous
2530—1000tpd.
RDF pellets

500 sq. mtr. per 10 MT of waste

40—55 K. gals

50 HP connection

Manpower skilled-3, unskilled-8 and unsialled-20

Rs. 60000000 per 250 MT
Hs. 1000 per MT

The company has supplicd some machinery for a MSW pelletisation
plant being sct up at Hyvderabad by M/s. Selco International Lid.
The suceess of the product is yet to be established.

About two YEars,

Years of Experience

1749
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10. Ravi Entech Ltd., Chennai

This company
swing absorption technology. The gas 13 us

offered technology to generate natural gas from Municipal solid wasts: by using pressure

ed as fuel to run transport vehicle. There is no experience of this

tecimology in India or Asia. However, 8 very small plants ranging from 5000 MTs to 12000 MTs per vear have
been sét up in Switzerland during 1992 to 1996;

S1. No. Description
1. Address Ravi Entech Ltd., Chermai
2. Technology offered 1. Biomethanation
2. Biogas purification/conversion inito natural gas.
MSW with min 30% organic matter is fed to a formenter where
waste is converted into biogas. The gas is cleaned/entiched through
pressure swing absorption technology to convert it into natural gas.
This gas is used as fuel to' run transport vehicles.
The biomecthanation technology is from Compogas of Germany and
gas purification technology from Carbotech of Germany.
3. Source of technology offered Forcign technology (Germany). Jndo Methetlands joint ventore
Company
4, Minimum, Maximum capacity 30 tonnes per day.
5. Uscful end product The end product is natural gas used as fuel for vehicles.
6. Intrastructure required -
Land 3000 sq. mtr. for 30 tpd
Water 1 to 5 cum. per day
Power 2000 Kw-hr per day
_ Manpower skilled 3; sctni-skilled-6
7. Cxpectations from ULBs Tipping tees for proccssing MSW
® Capital cost | Rs, 10000 per MY
O & M cost Rs. 600 per MT
9. Functonal facilitics —
i0.  Years of Experience About 17 years abroad.

No expericnee in India/Asia. However, plants ranging: from 5000
tpa to 12000 tpa MSW have reporfedly been set up in Switzerland
in 1990 and 1996 whereas plants ranging from 37000 tpa to 5000
tpa sewage sludge have been set up mn Sweden.

One plant in 1992 and three others in 2000 using Carbotech
technology for vehicle fuct and 7 more plants are reported to have
been jnstalled using landfill gas berween 1964 and 19405,
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IT. Maridi Exotherm Systems, Mumnbni

This company has furnished the following information about its technology but has made no presentation
before the Core Group. The shortening of process of composting from 45 days to just 2 to 3 days is not
explained. It is difficult to believe that composting process could be completed 1n 2 to 3 days. Therefore, until
~ the process details are scrutinized and the suitability of the technology is established, no comments ¢can be
glven,

5. No.  Description

1. Address _ Maridi Exotherm Systems.
) Jer Mahal, !st Floor, Dhibi Talgo,
Mumbai-4000(2

2, Technology offered * Biomethanation

tses rotary composting-crunches the process time from 45 days to
2-3 days and without much odors; solid waste and the swerage
waste is used as raw materials to generate power.

{Other services provided-design/construction services for enginecred
land fills, sohid waste transfor stations, recveling facilities, matcrials
recovery facilities, waste water leaches treatment facilities,
maintenatice. Production of high purity methane gas for landfill gas
by vacuum pressure swing absorption which is 5% efficient than

_ other separator technolowy].
3. Source of technology offerad Indigenous
4, Minimum, Maximum capacity 200—10,000tpd
3. Useful end product Compuast, power, mcthane pas.

& Infrastmetore required :
Land 4 ha./lonne

Water depending on situation.
Fower -to-
Manpower B workers.
7. Capital cost ' Not fumnished.
O & M Cost
¥ Functional Bacilities ' One plant being set up in [ndia (no mformation). Many plants set up
outside India.
9. Years of Experience Five years collaboration with M/s Ericsons, USA
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12. Babcock Borsig Power

Their principal could not come from thear technology.

abroad, so they could not give much information about
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TECHNOLOGY PROVIDERS FOR LANDFILLS

LANDFILLOPERATORS

Ramky Enviro Engineers Lid |
6-3-108490 10 & LY, 15t Floor,
Oulmchar Avenue,

Rajbhavan Read,
Hyvderabad-500082

(Aun : Mr Y. B Naparaja, Dirctor)

Birla Technical Services

31 Floot, Guru Anpad Bhavam,

71 Mehm Place,

Mew Dlld-11(019 -
{Attn,; Mr, 1 C.RajaDr. ¥V K. Chaudhary}

Onvx Asia Services Pyt Ltd.

& Rajaman nr Strog

T Magar,

Clecunai-GIn 7

{Attn. - Mr. Harinath Pabbathi)

Bhamuwh Envito [nfrastoucture Lid,

117 GIDC Estate.

Anklshwar-393002

Dhist. Bharoch, Gujarat

(Ann: Mr Panjwani, Dicgetorhr PN, Pamimeshwarn, G, 6.

LANDFILLDESIGN CONSULTANTS

Civil Enpineering Departmeant

T, Hmz Khas,

MWy Deltin-1 KN 16

(Arn.; Prof. Manaj Daca/Prof. G. V. Rao)

Envirpument Pepariment
Engineers India Ltd |
PTI Building, 4 Sarsad Marg,
" Wew Delhi-f 1HH}]
{Aun. : Me B S, Gill/Mr. Andl Jain)

Tetra Tech Tndia Lid,
A-14/14 Yasanm vihar,

Mo Delhi-1 1057

{Attn. : Mr. Upendra Chugh)
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LANDFILL WASTE CHARACTERISATION AND ENVIRONMENTAL
IMPACT AS ESSMENT CONSULTANTS

Head, Solid Waste Management Division, »
National Environmental Engineering Ressarch Institute
Metin harg, Nagmar-340020

Pollution Contrel Ressarch [nsmule
BHEL. Ranipur

Hardwar-249403 (Uttaranchal}
{Arn : Mr, G, L, Anand)

Eivironmental Prolection, Training & Research [nstituls
. %1/4 Gaclibowli, Hyderabad

Centte for Environmental Studies
Anma University, Chennai-600023

Sriram Inslitute for Indestrial Ressarch
19, University Road. Delhi-110047.
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ANNEXURE-—5
h © Annex 5.1
PSP in SWM Collection and Transportation

Cost of

Sl State ComponenisfAspects  Nocof pilestenes
No.  Apency/City Privatized Contractors  Yrs-Advertised/ Service/Operations
: Signed . [R=]}
' ~ Belore ESE - After BSF
Andhra Pradesh
. Hyderabad M.C. Swiping 122 1 na. na
7 VisskhapatnamM.C.  Sweepingand Collection 5 1994 na. na
3 ‘Watangal M.C. — 3 Comiract — —
4. GuooturM.Cl Coilertion and Disposal 3 199 — FRAIN0
Contract :
3 NollorediCl Sweeping 5 1R 238424929 2181197
Contract
A Anantapur M. Cl Swesping. 1 1997 1150K000 14500000
Contract _
7. Caubilapor M Swocping 5 17 000K 200000
Contract :
% FEhrubd Collection and Disposal 2 1%35 ma, - JR:LELL)
Contract
g TiupatidM. C1 Swerping and Collection 4 1597 ™A na.
Coniract
i, tenaliM Collcelion and Disposal 1 1998 na. Tt
Contract
1. MandvaiM. Cl Bweeping 1 1993 NGO ni na.
12, Chitoor b Sweeping and Collection l (e na. na
: Cantract
13, Hindopur M Sweaping and Colleetion l 199G ni L0
Contraci
14 Kaprabl Sweeping 3 1444 4630000 29000
15. RajendraNagar M. Cl. Sweeping and Collection i 1997 NGO pELil 3000
16, hadanapalic b Sweeping and Collection 2 n.a. Cantract "ha o7
17 Narasaraopel M Callaction and Disposal 1 1998 . nic 1248000
’ Contracl
14 Suryapet M. Cl Sweeping and Collection 2 17 na T,
: Conlract -
19 Srkalabash b Sweeping aud Collection (18 1 na. na.
Contract
Assam _
X Cuwalutd MO Transportation 13 148K na. n.a
Confract
155
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Annex .l
PSP in SWM Collectivn and Tranyportation—Contd.

Slate

i Components! ASpects Mo of Milestones Cost of
Mo, Apency/City - Privaliznd Contractors  Yrs-Advertised/ Service/Operations
Signed (Rs.)
Beforc PSP After PSP
Gujarst
2i. SurM.C. Collection and Trinsportation 2 na. na na -
22, RajkethlC Collection and Transportation 9 1990 na OO0
_ Contract '
23 BhavnagarM.C. Primary Collection 6 1YR7 BO00O0RD 2200000
Conivact
24.  PBhuyj bt Collegtion and Transporiation .. AL L. i
Farnatalaa
25, BangalorzM.C. Sweeping 1X) 1989 0. n.a
Coniract
26, Mysare M.C. Sweeping and Tonisportation 7 1448 i ni
Contract
27 Belgaundl Transporiation 2 1994 na n..
Contracl .
28 Bcllary MC Sweeping and Transportation 2 1¥% n.a, n.a.
' . Conlract
29 Sluwoga MC i, G 194 niL ni.
Contract
it Bagalkot MC Sweeping 2 LiEE na. na.
Conlract
3l Chikmaglor MC Collzction and Transportation 1 1447 na. na
Contract
32 Rabkav-Banthtti MC  Tramsportation : na. Auction na na
33 GokakMC Sweeping and Transportation 1 (R a na
 Madhya Pradesh '
M. TabalpurM.C . Streel Sweeping 1 1998 1163722 TI00N0
Contract
BlLahseashir
35, Greater Mumba MC - Transportation Contract
3. Amrmaval MC Sweeping, 2 1985 07
_ Contracl
37 Nagpur MC Collection 2 1997 _
' _ Contract
3%, Nunded Waghala MC  Sweeping _ 1 Contract L
39 Parbhani MC Transportation 1 19w _ 12
Conlract
L Virr ML " Swegping and Collection i 1999 45 33
o : ' Contragct

LG
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Annex 5.1

PSP in SWM Collection and Transportation—Contd,

5. State Components/Aspects No.of Milestones Cost of
WNo. Agency/City Privatized Contractors  Yrs-Advertised/ Service/Operations -
Signed (Rs.}
BeforePSP  Adier PSP
4. Kamptee MCT Sweeping and Collection ! 19% 0025 DS
Contract
42, Manmad MCI Transpartation 1 1559 03 1147
Contract
Orissa
43, Bhubmncshwar BT Collection i, n.a. Contract na. na
Pujnab
& Lodhima Sweeping and Collection 14 1999 CBO JRIT20 na.
Rajasthan
45 Jaiporb.C. Transpertation I8 159 na. n.A. na
46, AjmerM.CI Trangpotation
47 Sdoganganagar M Sweeping 2 Tt mi, na.
Contraci
Tamil Nadu
48 Chenmai Municipal Collection and Transportation— | Signed Amticipated savings of
Corperalion 2 rones (15 wards) Mo, 1959 11—12 crore peryear
' Private rm—MWis, CGEA Asia lmplemanta-
Holding P+, Ltd. lion began
- ddarch 2HK)
49, Timppur Secondary Collection 1 197
. MadorzihC Transportation 2 1998 ni na.
Contract
Uttar Priudesh
51, Oreater Neida Collegtion and Transporialion
West Bengal
3 CalcuttaMC. Transpartalian " oua n.a. n.a. na.
5, Asauﬁal M.C. Brimary Collection and 7 .. Contract na. 0.4
Transportation
Chandigarh
3. Chandigarh M.C. Sweeping and Collection i (b na. IT19040)
: Contract
Pondicherry _
35 TPondicherry b Sweeping amd Collection 1 1 n.a. na,
Conlract

Snurce - AU Survey (1999) Statuy of M8 Data as provided by réspective focal bodies. various newspaper artiefes,
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Annex 5.2

PSP—Resource Recavery Projecis— Waste to Compost

S State Implementation Armngements Treatment - Estd. Current Status/Remarks
Mo Apency/City. and Private Promoter - Capacity Project
: TPD Cosis
{Rs. Mill)
Andbra Pradesh
i Vijavawada MC  BOO 130 145 Operational sinee Seplomber
30 year concession Excel Industries b
2 VieagMunicipal  BOG 30N} 450 Project under construction
Corporation Bonunidala group with Excal stage expected to be operu-
Indysiries tiomal by October 1999
i Rajmundy MC BOT &0 280 Project is under construction
Finlinc Finatice Ltd, with Excel stage and is expected 1o be
Industries operational by Decernber 14999
Delhi
3 Dclhi ME BOC #00 750 Operational singe December
{Azadpur} Khurana group with Excel Industries 1544
3. Okhlg, Delli BOC 3 400 Upertiional since Angust
Kimrana group with Excel Industries i
G
6 Panaji MLCL Funding by GoG & HUDC, 1995 Contract
O&Mby 5 private firm
Cujarat
7. Ahmedabad MC  BOO : &0 5.0 Operational since September
' Excel Industrics 1oy
Himachal Pradesh
8. Solan MC BOT S0 Hif) Plant comstruction by L&T
Arranpement with NORAID/Janscva Operational since 1999
in association with Excel Industries NORAID funding involved
Kamataky _
9 Bungalore M EQO 30 4]0 Opetating since November
Sunrise compost Lid. with Exrel w7
Industries
. Bimgalore MC Karnataka Composting Development - %0
' Corporation {a Government concetn
11, Mysore KIC Build and Operate by Exce! X0 200 projel under construction
Induystries stage (civi work) and
Fimanee and ownership with the ULB expected to be operational
during year 200¢)
Keraly
12 Calicut bC Euild and Operate by Excet Industrics 300 450 MOU-Project under
Financing and ownership with the implementation, civil work has
LLE bcen compiewd  HUDCO

fonding invelved

[}.3.1



Abnex 5.2

PSP—Resource Recovery Projects—Waste fo Compost—Contd.

Sl State Implementation Arrangements  Treatment Estd. Current Status/Remarks
Moo Agency/Cliy and Private Fromoter Capacity Project ' '
. TFD Costs
{Es, b,
14 Kocli MC Build and Operats by Excel Industries 300 Projest wnder implemer-
Fingncing and ownership witl: {the tation
ULB
1% Thiruvanaota- Build and Operate by Poabs Enviro 300 Ty Mmou
purm b C Tech Group with Excel Industries Fully covered plant (120040 s,
Firancing and ewnership with the ft.), conunissioned in July
LB 2000
16 Allappuzha MC 1999 Contracy
Madhya Pradesh
17. Bhopa! MC BOOT {4 154} Operating since October 1995
MP StateApro Indusirial .
Developmem Corporation with
Exccl Industries
18  Gwalior MC BOOT 100 180 Operating since April 1996
MP State Apro Indusinat
Development Corporation wilh
Excel Industries
Muharushira |
1 Mumbai MC BOX { fixoil period) a0 Ohperating since 1990
{ Aruboli) Excef Industries : operational al 4 1ab scale
{R&D ynit}
2 Mumbai MC BOCOH {fixed period) 300 400 Opcrating (R&D unit)
(& miboliy Excel Industries
24 blurbai MC BOOT L H Indag Fettilizers
(Deonary )
212 Mumbai Exoxl 0 Opecrational since Ootober
(Chinclioliy 1994 (RA&D unit)
23, Thane MC B0 30 480 Dperglional since November
Leaf Biotech Led. with Excel 1998
Indusirics
24 Kothapur MC BT -3 yours 15) ann Aprezment sipned in Sebtem-
Zoom Developers with Larsen ber, 20000
Eng Conzulianis, USA
25 Masik MO BOO b 450 vear 2000-under construction.
Lol Bitech Lid, with Excel
Industries
26 Auranpabad MC BOT 300 450 ~ Contract signed in 1997
Satyam fertilizars with BExcel Fuclity operational since
Industrics May 144t
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Annex 5.2

P5P—Resource Recovery Projects—Waste ta Composi—Contd.

humicigalily whl

THRLTFE

5 Slale Implementation Armangements  Treatment Estd. Curren] Status/Remarks
Mo AgencyfCity . and Private Promoter Capacity Praject
TPD Costs
(Rs. Mill)
27, WMadgaon Komex [nternatioal Lid. 5 Under coonstruction
Miehalays _
2% Shilong Build and Operaicby Excel Indostries 100 Site survey being carmied oul
Financing and ownership with the ULB HUD{CO fonding imvolved
Orrisa -
29, Pyti Municipality Build and Operateby Excel Industries 100 25 Operational sinee July, 19%%
Financing and ownership with the
ULE
Pumjah
3. Jullandhar MC BOO . X0 Site devclopment underway
Punjab Grow o Fertilizers : '
with Excel Indusiries
il ChandigarhMC BOO ' ¥K 450 Site development staried
SPJ Bio Agro Induslrcs ass0oiates Qcicher 1999, Project finances
with Excel Industries still i be tied up
32, Ludhiog B2OD Year 2000, ready to be signed
Private firms in association
with Excel Indusiries
Tamil Madu +
33, Allandur ) years 100 Tnifial advertisenient inviting
Municipality with bids isswed Jan. 14494,
18LDF Bid was on Ui concession
period with a fixed price to be
paid 1o 1he Municipality at
Rs. 3.5 per ton for the garbage
indexed to CPT. Lowes!
selected bid is for 20 yoars
Aprzement has been signed
amnd the concessionaire is
seeking to mobilize lunds
with help from the THNUDF
3. Frode BOOT-160ycurs 150} Eid was on the concessions

period with a fixed price to be
paid to the Mumicipalily at

Ry, 3.5 per ton for the garbape
indcxed (o CPL Lowest
selected

Scloected bidder was the only
ong 10 agtee to the BOOT
formar, Couccssion period ol
16 wvears [ixcd through
negotiations. Agrecinent has
been sigred  and-  Lhe
concessionaite is arranging
(unds through WABARD or
banks.

1)



" Arinex 5,2
PSP—Resource Recovery Prajects—Waste to Compost—Contd.

5. State Implementation Arrangemenis Treatment Estd. Curvenit Status/Remarks
Mo Agency/City and Private Promoter Capacity Project *
TFD Cosls
{Rs. Mill)

35. Timuppur BOOT-20 years kY 300 Advertisenent issued in 1993,
Municipaliry with 1VR Envire Projects Lid. with AWM Plant equipment purchased
THNUDF ' plant expected 10 be

conunissionad in 2004
Wesl Beagal _
36, Calcutta MC BOOT-20years L] 750 Operational since October
Eastern Organic Fertilizees Pyt Lid. ' 1999
with Excel Industrics

Sorees (1)

2}
{3
4
(3)

Mehta meern (May 19993, "A rovicw of Public Private Partnerships in waler and Sanitation Sector in India”
Water and Sanitation Group, Department for International Development, India.

NIUA Survey (1999 Stalus of MSW, Data as provided by respective local bodies
HUDCG Brochore (April 1999). HUDCOs Role in Wastz Management

Mewspaper articles

Discusstons with Exeol Indusirias, HUDCO, IDFC,
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Annex 3.3

PSP Resiuree Recovery Projects-Waste Lo Compost {Proposed Projecis)

St City Innptcmeum‘liun arvapeinen and Private Promoter T?cgl.mmn Cap.
. . .
Andhra Pradesh
| Haderabar MC BOO. A private industry with Excel Industries 5000
3 Firupatht Municipality BOO, A private industry svith Excel Industries
Assim
3 Cnownliali WO Project concepluatized in Mov. 1997, Praposals expected 250
Delhi
4 Bhalsawn Excel Indisines S
Gujaral
= Su.ml. W BOQ, lmtial discassions beld with Excel. SMC has advertised to invile r Ly
proposais throngh a BOO arrangament with 2 private industry in association
withexcel
Himachal Pradesh
& Shieala MC BOO, A private industry with Exeel Industrics 100
Kerala _
T BalemMC BO0, A pnvate industry with Excel Industries 300
Muhirashica '
¥ Mappos MO B0, A provale indostry with Exeel Indaserics 300
4 Pune B0, A private industey with Excel lndustries
Orissa
Hl Bhabaneshwar ™C BOD, A private industry with Excel Industries kLY
Rutjasthan '
(1 Iaipur M GO, A private indostey with Excel lndysiries o LI
Tamil Nadu
1Y Eunmur Municipslits Build and Openade by Exveel Indusiries LY
Financing and ownership with the TLB
3 Tombuvaram {nitial udvertisement 10 invike proposals in Jan. 1998 e
bluticipalily wieh bunicipality has declined o give [and on a bong term lease due to the fear of
TWLIDF misise by the concessiomuaar
H Trchi
15 Coimbatorz Kamataks Compost Development Corporation, TANFED (TN fertilizers), LN
Texlile Griugy
Tripura
o Agatala b C L Advertized in 1999
Lhivar Pradesh
17 Kanpur b4C BOO A private industry with Excel Induostries 2
¥ Creater Noida BOT-20%T, Under bidding 3
Wil Benguil
19 Ilowra Eastemm Orgamic Fertilizers P, Lid, w0
X hiligun TRD Ensicrn COreinng: Fedilteers Pyl Lid. X

Source : Discossions wil Excel Tadustries, HUDCO, [DFEC
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Annex 54

PSPNGOS—HResource Recovery Projeets—Waste tn Yermi Compnst

Currenl SlalusREonurks

5 Spare huplemeniation Armagements  Treajnen| Esid,
Mo, Agency/City and Prisate Promoter Capacity Project
: TFD Costs
{Rs, Ml
Coujarat
1. “alsad M) Al Cpenidiomal
Karmatalia
2. Buangalore Terra Firma Bio 127 Operalional
KA Turhmalogics Lid.
3. Hubli Dbervead Tendercd in 1997
ML Coniract signed in 1998
4. Davangere 14946 Aaulion 1994 Auction
K] 55 Parlies involved
MP
5 Chalabudy
nweuicipality
f Panar
inenicipaliny
T Sehore ENBEE Hinfertilicersin 167 Opertional
Collaboration willy Terma HUDCO loan
Firmna Boi Technelogies Lid
Mahurashtra
& whombai 4N Closed down
Uicar Pradesh
o Luckrow Miskan Ivoli Saitz, {Collection from 16000 HH in

NGO

penpheral area

Commereially viable and bascd
upon user charges

Monthly rates

Slum dweller-Bs. 10, EWS-
Bs, 20, (nher-Rs, 25

Proposal ta expand waste
cotloction serviges to 30000 HH
{incloding 43 slnm setlements)

SOGRCE - /1) Mehta Meera (fav 1390) "1 Review of Peblie-Frivane Parmerships in Fater and Sanitation Sector

i frrcdian " Water and Sanilation Ceoup, Deparinrent for Infertationn! Developiment, India

F2F Newspaper geticles and Inferned sites (O8F Pow 1o Farth)

| 3221 UD & PADS—33A T 19



Armex 5.5

PSP—Resource Recovery Projects—Waste to Energy (Biomethanation)

5 State Implementation Arrangements  Treatment Estimared Curment StamsRemarks
Mo, Agency/City and Privale Promoter Capacity Projest
: : TPD Costs
(Rs. MilD)
Andhra Pradesh
1. Hyderabad ~ BOT 20 HMC developed ihis project
CELCO, preferred bidder. in association with MNES
Maharashira
2. Punc Western Pagues (India) Lid. 4 Forevery 3 TPD waste (teated-
Scnm. of gasand 1.5, TPD of
organic manure s designed (o
be produced
The privatc firin has closed
dowiL
Pune CICON 450 Project agresmerit signed 1
Envirenmenial Technologics Lid. September 2000, Land lease
agreement signed during the
first week of Movember,
3, Mapgpur MC BOO-30 year conecssion extendable 520 45 LOI issued in 1997
by unother 30 yeats, {1949 320 TPD treatrnenl to produse
CICOMN . eleciricity of 5.4 MW and
Environmental Technologics Lid., compost of 170 TPD
in association with Enbes In year 20100, work comiuencad
Infrastructure Lid. for selting up the facility,
4 Pimpm- BOT-30 years L1 134 Under Negotiation
Chinchwad MC  CENL {1958) _
5 Solupur MC BOOYBOOT/BOLT K11 Technology
30 vear period) purchascd by MBSEB at
Rs. 2.25 perkwh [base 1994~
O53and 4 3% anmoal
escalakion|
Tumil Nadu
. Chennai BOOT 30 1300} Capacity to gengtate energy of
hunicipal Mis. EDL (India) Pvi. Lid., (1998) 5 MW
Corporation {Australian technology) Project first advertisced in July
with Tamnil Madu 1947
Industrial Develop- Pre-bid in April 1998 (following
ment Corporation a high coutt responsc petition
(TIDCO) by a local citizens™ action

group [rom near the state in
Chennai).

RFPissued in July 1449% and
only one bid received in

Seplember 1998,

194

3221 L0 & PAME—33)



Annex 5.5
PS5P—Resouree Recovery Projects—Wawte tu Energy (Biomcthanation)

5 State Implementation Arrangemoents  Treatment  Estimnated Current
Mo, Agency/Clty and Private Promoler Capacity Project SatusRemarks
' TFD Costs
{Rs Mill)

GO has been issied an 15 Jan
1994 for selection of 1he conges-
signaire, who is currently in
the process of mebilizing

TESOUECES.
Uitar Pradesh
7. Lucknow EnkimIndia Ltd, A Project for generation of 3
MW power and aboot O M
tonnes organic manure Mrom
gboul 500 tonnes of MBW
through bioracthanation tech-
nolegy is under construction
at Lucknow. This plant is
- slated for commissioning in
April 2003,
£ ApraMC M5 Byford Leasing Lid, MO signed.
Agra, Aligarh, BOO NEDA invited proposals
Allahabad Bareilly Up state eleciricily board to buy through a global tender sepa-
Ghiinbad, power 2t tariff applicible to non- ' raicly for each city.
Gorakhynr, cotventional encrey projects,

Kanpur, Lucknow,
Meerut, Moradabad,
Waranas (Ms)

with NEDA

SOURCE » (1) Afehia Afeera (May 1999, “4 Review of Public-Privale partnerships i Fater and Sanitation Sector in
India ™, Water and Sanifatian Group, Departaent for International Developmend, Indiz,

(2 Hesonvoe material (1966), Horkshop on power gensvition and eanergy recovery from AMSW in
Maharashtra MICDA, Pune,

(33 HUDEO Brochure (April J999), JIUDCOs Rede in Hasre Monagemend.
i) MNES Aunual Report.
{50 Discussiopswirta SO0 100 AATNES,
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Anmex 5.5

PSP—Resource Becovery Projects—Waste to Energy (Binmceihanation}—Proposed

Sl State Implementation Arranpeincnis Trostment Estd. Current Status/Remarks
Ko, Agency/Cily aud Privale Promoter Capacity Project
: TPD Costs
(Rs. MilD)

. Brikao Mg BOO 100} The city kastied op with three
Municipal Cor- 1. Sound Craft Industries {lechnolegy  TFD separate firms for setting up a
oAb, collaburation with Ericsson cach 100} TPLD) waste to epergy fack-

Anerica) totaling itties ezch, on a BOHD basis
3000 '
2 Bermacn Encrgy Sysiems Lid. 5 A committee sonstituted by

(technolowy collaboration with
Meslter Eootec Pyt Lid,, 3 1)
pur coenl subsidioy of Ecoes
Skanska, Finland). and

3. EDL India Lid | {technology
collaboration wilh EDL
Australia)

experts fron MEDA, NEERL,
MSEB, MRCB, Members of
MWES, and sciemtist from
Bangalore [SE reviewed these
three porposals. The improve-
ment committee and corpora-
Lion sanctioned the projects in
the vear 2000

Two of these facilities will be
siled at the Deonur waste sile

while the thied will be at the
Chincholi plant site at halad.

SOURCE - 1) Discussions with BAC
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Annex 5.0

BSP—Resource Recovery Projects—Waste to Energy (Pelletisution}

Implemendntion Arrangements

3l Stale Treatment Lisd. Currant Status/Remarks
N, Agency/Cily and Private Promioter Capacily Praject
D Cosis
(Tt Milly
Andhra Pradesh
1. Hyvderabad BOO-Povate emreproncir i Facility to produce 21 TDFP
in association with Hyderabad af RDF Pellets. Pelletisalion
Mumicipal Corporalion technology developed by e
' Department of Science and
Techuology (DSTH The
pellets so prodyccd would be
usad for induscrial el ity
and for & MW power
generation ullimatcly, One
line of 105 TDP foel pelles
his boen established (vt
20007 and is under trial
_ operatlons. ]
2. Wijaywada LICAL pEL) Agreement sighed. however
ML the project gol walled during
the project devclopment stape.
Wijaywada BOA3- Produce RDF pellets from
MC Entreprenenr tied wp with MSW and prenerate power
Vijavwada Mumicipy] Corporation from Lhese pellets, The
facilite will atsn wilize wasie
from nearby Chnbir oily.
Cragarat
i Baroda Closed down
Kamatalia
4. Bangalore Closzed down
Maharashira
5 Mumbai bC Departmenl of Scienee ind 130 Filol plunt scl up in 1991 10
{Deonar) Technology. GOL produce B0 TED i pellets
Closed down
. Kalyan MC ROOYT-20) yvears 150h Fixed fee Rz 2.% million!
s Future Foéls anmnn. incregsed ot 10 per cemt
with Excel per annwm Right to collect
additivn garbape  with
* KM permission. Project
recommendsd to Foreign
Tovgsiment Promolion Board
lor clearance Cleared by FIPB
SOURCE - /1) Mehta Meeva i) fay T894 VA Review af Public-Frivate parinershuys i Hiater and Sanitation Seetor

i Fracficr, ” Hter and Smecitation Sroup, Department for Itternational Developinent, dia,

] Hexewrce matarin! f1a%ai, Horkshop ar power generaffon and eneegy recovery fivnr WS in
Aderfrowashtrea, A 1L Pare.
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Annex 5.7

PSP—Resource Recovery Projects—Waste to Energy {Incineration)

sl Blale

Treatment

Tmplementation Arrangements Estd, Current Status/Remarks
Mo, Agency/Clty and Private Promolce Capacity Project
™D Cosis
(R ML)
Delhi
1. Delhi, Incinera- Ctosed down singg the input
Timarpur lion waste composition did not
: toatch technology requirement
{Dranish At present the facility is
fanding, under the gwnership af
{cchng- MNES and is managed by
logy) DESU. Recently efforts were

imiliaied Lo operationalise 1his
incineratien plant by
involving a private
entreprencur  and  the
Gevernment of NCT of Delh.
Several mestings were held
between the fovernment of
MNET of Delhi DESU and
entreprencurs. A power
purchase agrecment with
DESU was alse discussed.
Finally in May 2000 tenders
were invited.

Since no pary could meet the
ministries  terms  and
condilinns, environmental
requirernenis and investment
requirements and since the
ingineration facility and
technology ar almost 14 vears
old, the ministry has now
decided 1o dismantle and sell
Lhe Lacility.

SORCE - 7l Re*suurceﬁyfa!en'c.i;lf 1906, Workshop on power generation and enevay recovery fromt MSW in Maharasiiva
MELDA. Fune,

F24 Mewspaper articles.

¢3) MNES
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ANNEXURE—6
Government of India

MINISTRY OF URBAN DEVELOPMENT AND
POVERTY ALLEVIATION

Central Public Health & Environmental Engg. Organisation New Delhi
ATTENTION

Solid Waste Management.[SWM] Technology Providers, SWM Vehicle & Equipment
Manufacturers & Suppliers

The Ministry of Urban Developmens & Poverty Alleviation has constitted a care group to identify appropriate
SWM techuologies vehicles & equiptnents suitable under Indian conditions to help urban local bodies in India in
improving SWi pracrices,

All SWM technology providers and manufactirers /suppliers of SWM velneles and equipments are invited to
fummish details of their technology/vehicles/cquipments together with information of their technology/product in
a‘preseribed proforma obtainable o

Shrn K. A Roy,

Agstt, Adviser (CPHEECH,

Room No. 328-A,

Central Public Health & Environmental Enpg. Organisation,
Ministry of Urban Developmunt d& Poverty Alleviation,
MWirman Bhawan,

MNew Delhi-110051

Teletax : 3015045, Fax: 3014459

£ Mail : ramprasaditnb.ne.in

The information should reach at” the above address on or before 22nd July, 2000 with an indication whather they
woull be willing to come at their own cost to make a small presentation at Delhi on 2nd & 25th August, 2000
or al u later date il invited to do so.

Dr. 5. R. Shukla,

Advisor (PHEE}, CPHEEQ & Chairman
of Technology Advisory Group

on Solid Waste Managenient

1oy



ANNEXURE—7
GOVERNMENT OF INDIA

Ministry of Urban Development and Paverty Alleviation
Central Public Health & Environmentat 'Eng,ineeriné Organization, New Delbi
ATTENTION
NGOs working in the field of Solid Waste Management (SWM).

The Ministry of Urban Development & Poverty Alleviation has constituted a core group winch amongst
athers will also identify the role of NGOs in citizen participation, involvement of waste pickers cle. The
methodology and commmunication toals used for this purpose also have to be identified.

All NGOs working in the above mentioned aspects of SWM are invited to fumish details of their
experience in the fonm of a profile to

Shri M. Dhinadhayalan,

Asstt, Adviser (PHE),

Room No, 528-A,

Central Public Health and Environmental

Engincering Organisation,

Ministry of Urban Development and Poverty Alleviation,
Nirman Bhawan,

New Delhi-i10 05},

Telefan - 3015043, Fax : 3014459

Email : ramprasadi@nb.nic.in

The information profile should reach at the above address on or before July 22, 2K with an indication
whether they would be willing to come at their own cost to make a small presentatmn at Delhi on August 03, 2K
ot at a later date if invited to do so.

Dr. 5.R. Shukla,
Adwser {PHEE), CPHEEQ & Chainman of Technology
Advisory Group on Solid Waste Management

Advertised in *Statesman’ Delhi Edition July 15, 2K

N
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ANNEXURE—$
Details of Some NGOs Engaged in Public Awareness Programs

Name & Address of NGO Society for Research, Development and Commmiucation
Guwahati (Assam).

Represented by . Dr. Mahfuza Rahman,
Secretary

Date Established o—

Main Argas of Activity

*

E )

x

%

*

To work in partnership with city authoritics to find an appropriate method of waste collection and
disposal in Guwahati

To create awarcness among cllizens
Use of domestic waste as manure
Construct roadsids bins

Involve women in moniloring of vermi-composting

Significant Achievemenis m
the area of SWM :

%

Carried out studics in Guwahat on the above aspects

Name & Address of NGO :  Mass Education,

14/1. Townshend Road, Calcutta-700025.

Represented by : Mr. Sukumar Singh,

Sccretary General.
Mass Education

Date Estabhshed - Working since 1978

* Main Areas of Activity

*

*

x

*

Mass Education
Micro finance for women empoweriaent
HED trammng for target group

Mainstreaming of rag pickers

Significant Achisvements i :
the area of SWM

$

Undertaken garbage collection activitics involving joint cfforts of ragpickers, NG (s and Municipal
Aunthoritics '

Used varions approaches such as seminars, werkshops, orzaniscd rallies to gencrate public
AWATETIESS

Prepared and distributed ﬁust::rs, handouts, slides etc.
Introduced covered tipper vehictes for doar to door collection of waste
Introduced 3 wheeler trailer and covered handcart for collection of waste

am



LA

%

*

Introduced special covercd vehicles for transportation of biomedical waste

Ensured financial sustainability of the pmjem through voluntary donations, service charges for
services provided to iceal authorities and hospitals and by sale of recyclable material

Name & Address of NGO © Asan Centre for Organisation, Rescarch & Development,

C-126, Greater Kailash-I, New Delhi-1 10048,

Represented by : Dr. Meena Gulabani,

Divectar-Consuitancy, ACCORD
ol Program Coordinator’

Date Established . 198]

Main Areas of Activity

)

L

%

[

Environment & Natuwral Resource Management
Micre Emterprise Development

Life Enrichment & Gender Equality

Inteerarcd Health & Population Education
Organisation Development

Organisation of Traming

Market Ryscarch & Evaluation Studies

Psychometnc Profiling for Selection and Development

Audio-Yisual Communication Aids

Significant Achievements in
the area of SWM .

&

Ficld Project on establishing a decentralized model of Domestic Solid Waste Management i a
low income commumnity (Harkesh Nagar) in Dellu during two years project (Jan. 1996—Ian.
1998),

Ficld Project on Solid Waste Management in roral areas of Bharatpur with the farming community.
Awareness Education Campaigns on “Reduction in wse of plastics and imnovative ways of re-
using plastics” with focus on children in the recal arcas of Bharatpur. It is a three vears project.
{Oct. 96—Oct. 49).

ACCORD provides profussional inputs on *Solid Waste Management® in the Certificate courses
for School teachers orgamzed by SEE (Society for Environment Education)

Presently conductng two studies on Solid Waste Management for Bharatpur Town (Rajasthan)
and Kuppam Town {Andhra Pradesh} involving capacity building of key implementing agencics
and stakeholders. . L

Consultancy of Cement Ambuja tor setting up the decentralized system of solid Waste Management
in the residential colonies and school respectively.

Iriplementing project on suﬁing up improved Solid Waste Management systems with the
Municipalitics at Bharatpur, Rajasthan and Kuppam in Andhra Pradesh with support from UNTDP-
WEB.

2



*  Implementing the project *Upgrading Environmental Quality of Delld’ in partnership with

Department of Urban Development, Delhi Government and MoEF, focusing on Solid Waste
Management in Central Zone, MCD and Circle-3 of NDMC,

The project focuses on creating awarencess through plays, competitions, puppetry, group meetings
cte. Posters, handbills and response sheets are distributed. A half hourly weekly program on AIR-FM started
from Julv 16, 2K every Sunday during 07 30 to 08.00 A M_ entitled *Aac Dilly Sawaren’.

Training of sanitary workers, private sweepcrs and Residem Welfare Association Workers is carned
ont. '

1. Name & Address of NGO - Apnataya,
New Jalphalawadi, Armed Police Colony,
Building No. 7, Tardeo,

hlmbai-4000346

2, Represented by . Dr. Dvaneshwar Tarwade,
Assistant Director

EY Date Estabhshed - 1972

4. Main Argas of Activily

*  Develop local talent, knowledge, skills on expressed needs and also train local leadership and
encourage self sufficiency

*  Training programmes on lcadership development and vocational training
*  Meeting, home and site visits
*  Counsclhng

5, Significant Achievements
the aren of SWhi

*  Working with dumping ground workers since 1996

¥ nvolved in edncation of children. women through Balawadi, Health Education and Awareness
| programimes .

*  Formation of saving and credit groups

*  Formud Kachara Kamgar Sangathana on May 01, 1999 with 320 persons
*  Since January 2000, I Card provided to 120 members |

*  Arranged Gynaec Climges.

1. Name & Address of NGO + Stree Mukti Sangathana,
: 31, Sharamik, Lokmanva Tilak Colony,
Road No. 3, Mumbai-300014,

2, Represented by - Ma, Jvoti Mhapsckar,
President
3 Diate Established - 1o7s-

4, Main Argas of Activity
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Counselling centres
Dray care centres
Avarencss campaigns
Anti dowry campaigns
Literacy campaigns

Publicatioh, of books, posters, audio & video cassettes on the above topics and Advance Localiy
Management (ALM) newsleter

Magazine
Jidnyasa-project for school children

" Cultural troops, songs, plays etc.

Sigmficant Achicvements in
the arca of WM

*

%

Survey of 2000 women ragpickers out of which 1500 are members of the organisation now.

Ragpickers were issued identity cards with the endorscment from Municipal Corporation of
Gireater Mumbai.

A piece of land next to dumping ground was procured from Municipal Corporation and training-
cum-community centre 12 constructad '

Balwadis were started in the communities with the help of Pratham Organisation, working on
universalisation of Primary Education.

Health camps were held with the help of Local Lions Clubs and Family Planning Association of
India. Group Insurance scheme will be intraduced in August 2000

Creche, tor the children of ragpickers, was started with the funds from Central Social Welfare
Board in the Commuaity Centre next to the Deonar dumping ground.

130 groups are established with a group lzader, out of which 70 groups have alrcady started
working as saving groups and are in the process of forming a federation.

Two training centres were estabhshed, i M-ward. for training ragpickers in biocomposting,
vermucultruc and gardening,

Work. which stated in M-ward has now spread ta N-ward {(Ghatkopar), L-ward (Kurla), G-ward
(N} (Dharavi, Pratiksha Nagar, Mahim), and S-ward (Kanjurmarg) wards with the cstabhishment
af cight mere local centres, :

Two awareness and jeadership development camps were organised, for the group leaders with
the help of Workers Education Centre. Awareness material developed by SMS over the year is
extensively used for this purpose.

MName & Address of NGO ¢ Centre for Enviromment Education,

Southerm Regional Cell,
143, Infantry Road
Bangalore - 360 (01,
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Represented by : Ms, Shyamala Krishna,

Coordinator, CEE Delhi Office,
5-230, Greater Kailash Part 1,
MNew Delhi - 110 048,

Date Established . 1984

Main Arcas of Activity

L

*

]

%

Environmental Education
Training programmes
Prepare and distribute Posters, Pamphlets, organise Rallics

Field oriented work with waste pickers, composting

Significant Achievements in :
the area of SWM

*

*

+

*

*

Prepared pamphlets, brochures

Carrivd out education of citizens on nesd for source separation at. Bangalore

Orpanised waste pickers and arranged _huuse to house collection in pilot areas in Bangalore
Orgamsed vermi-composting and sale of the satne

A film on the above activities

Wame & Address of NGO Tiljala Shed,
Drevelopment Tihala Society for Human and Educational -

6/C, Rifle Range Road, Caleutta - 700 019

Represented by : Mz, Nandini Sen,

Coordmator of Rag Pickers Project

'Date Established . 19RT

Main Arcas of Activity

3

E )

H

Educational and Cultural Upliftment Programme

Health Care Programme (Preventive and Curative)

Community Organization, Education, General Awarcness

Mativation for adelescant girls and destitute Women and Society in general

Entreprencurship Development Progranumes for vuinerable childrin, Focus the role of Rag Pickers
in Reeyeling and campaigns like keep the city clean and green,

Environment upgradation through Scicntific Waste Collection using door to daor collection of
segregated parbages involving the waste pickers (300 direct and 500 indirect)

Estabhshment of the registered Association for rag pickers at two godowns at Narkeldanga and
Park Circus for stocking and selling of waste by the rag pickers themselves at the most reasonable
price under the guidance of T-5HED. At these godowns the children and the adult rag pickers
can relax as share in their short leisure hours. '
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£ 'Spensorship and scholarship programmes for 100 girls, cash being paid to guardians for mainfenance
assistance, providing unifonm, educational kit a.nd overall medical facility.

*  Networking with other NGOs, national and international forum for campaigning against pollotion,
child abuse {both physical and mental} and population productivity, poverty, contagious discases,
lack of education, Corruption. Empowerment of shum'’s adolescent boys, girls and women through
Social-Economic programmes (30 direct). The NGQ is involved with City Level Blan OF Action
{CLPOA). : '

Significant Achievements in
the arca of 5WM

*  The activities of the organization involve providing of non-formal education, periodical medical
check up for the children and their family members, godown facilities for the rag pickers children,
formation of rag pickers association and collection of solid waste from different corporate houses.
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ANNEXURE—9

The Bio-Medical Waste i
{(Management & Handling) Rules, 1998
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MINISTRY OF ENVIRONMENT AND FORESTS

NOTIFICATION
Mew Delhi, the 20th July, 1508
r !&_ 3

5.0. 630(E).—Wherzas a notification in exercisgiof thf powers conferred by Sections 6, & and 25 of
the Environment (Protection) Act, 1986 (29 of 1986) wasDublshed in the Gazette vide §.0. T46(E) dated 16th
October, 1997 inviting objections from the public within 60 days from the date of the publication of the said
notification on the Bio-Medical Waste {Management and Handling) Rulcs, 1998 and whereas all objections
received were duly considered.

Now, therefore, in exercise of the powers conferred by Sections 6, 8 and 25 of the Environment
(Protection) Act, 1986 the central Government hereby notifies the rules for the management and handling of
bio-medical waste. y :

1. Short title and commencement :
{1) These rulés may be called the Bio-Medical Waste (Management and Handling} Rules, 1998,
{2} They shall come into force on the date of their publication in the Offictal Gazette.

2. Application :

These rules apply to all persons who generate, collect, receive, stors, transport, treat, dispose or handle
bio-medical waste in any form.

3. Deﬁniﬁons :
- Tn these rules valess the context otherwise requires ‘—
{1) "Act" means the Environment {Protection) Act, 1986 (29 of 1988);
(i} " Animal House" means a place where animals are reared/kept for experiments or testing purposes;

(2) " Authorisation” means permission granted by the prescribed authority for the generation, collection,
reception, storage, transportation, treatment, disposal andfor any other form of handling of bio-medical waste in
accordance with these rules and any guidelines issued by the Central Govemment, :

(4} "Authorised Person' means an occupier Or operator authorised by the prescribed authority to
wenerate, collect, receive, store, transport, treat, dispase and/or handie bio-medical waste in accordance with
these rules and any guidelines issued by the Central Government.

(5) "Bio-Medical Waste" means any waste, which is generated during the diagnosis, treatment or
immunisation of human beings or animals or in research activities pertaining thereto or n the production or
testing of biologicals, and including categories mentioned in Schedule b

{6) "Biologicals" mcans any preparation made from orgamisnis or micro-organtsms or product of
metabolism and biochemical reactons intended for use in the disgnosis, immunisation or the treatment of human
beings or animals or in research activities pertaining thereto,

(7} "Bio-medical waste treatment facility" means any facility wherpin treatment, disposal of bio-
medical waste or processes incidental to such treatment or disposal is carmied out.

{8) "Occupier™ in relation to any institution gencrating bio-medical waste, which includes a hospital, '
nursing héme. chinic dispensary, veterinary institution, -animal honse, pathological laboratory, blood bank by
whatever name called, means a person who has control over that institution and/or its premiscs.
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{9) "Operator of a bio-medical waste facility” means a person who owns or controls or operaies a
facility for the collection, reception, storage, transport, treatment, disposal or any other form of handling of bic-
medical waste.

{10} "Schedule” means schedule appended to these nules;
4. Duty of Ocrupier : '

1t shal! be the duty of every occupier of an institution generating bio-medical wasie which imcludes a
hospital, norsing hore, clinic, dispensary, veterinary institution, animal houss, pathological laboratory, biood
bank by whatever name calted to take all steps to ensure that such waste is handled without any adverse effect
to human health and the environment.

£. Treatment and Disposal

( 1} Bio-medical waste shall be treated and disposed of in accordance with Shedule §, and in compliance
with the standards prescribed in Schedule V.

(2) Every occupier, where required, shall set up in accerdance with the time-schedule in Schedule VI,
requisite bia-medical waste treatment facilities like incinerator, awtoctave, microwave system for the treatment
~ of waste, of, ensure requisite treatment of waste at a common waste treatment facility or any other waste
treatment facility. e

6. Segregation, Packaging, Transportation and Storage :
{1) Bio-medical waste shall not be mixed with othet wastes,

(2} Bio-medical waste shall be segregated into containers/bags at the point of generation in accordance
with Schedule 11 prior to its storage, transportation, treatment and disposal. The containers shall be labeled
according to Schedule 111 .

(3) If a containce is transported from the premises where bio-medical waste generated to any wasts
treatrment facility outside the premises, the container shall, apart from the labe prescribed in Schedule HI,
also carry information prescribed in Schedule IV, :

(4) Notwithstanding anything contained in the Motor Vehicle Act, 1988, or rules thereunder untreated
bio-medical waste shall be transported only in such vehicle as may be authorised for the purpose by the
conpetent authority as specified by the government.

{5) No untreated bio-medical waste shall be kept stored beyond a period of 48 hours :

Provided that if for any reason it becomes necessary to-store the waste beyond such period, the
authorised person must take premission of the prescribed authority and take measures o ensure that the waste
does not adversely affect human health and the environment. :

7. Prescribed Authority :

(4} The Goverment of every State and the Union territory shall establish awtherity with such members
as mav be specified for granting authorisation and implementing these rules. If the preseribed authority comprises
of more than one member, a chairpersen for the autherity shall be designated.

(2) The prescribed authority shall function under the supervision and control of the respective Government
- of the State or Union Territory. '

(3) The prescribed authority shall function under the supervision and control of the respective Government
of the State or the Union Territory.
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(4) The prescribed anthority shall on receipt of Form | make such enquiry as it deems fit and if it is
satisfied that the applicant possesses necessary capacity 1o handle bio-medical waste in accordance with
these rules, grant or renew an authorisation as the case may be.

{5) An anthorisation shall be granted for a period of three years, inchuling an initial trial period of one
year from the date of issue. Thereafter, an application shal! be made by the occupier/operator for renewal. All
such subsequent autharisation shall be for a period of three years. A provisional authorisation shal! be granted
for the trial period, to enable the occupier/operator to demonstrate the capacity of the facility.

(6) The prescribed authority may after giving reasonable opporhunity of being heard to the applicant
and for reasons thereof to be recorded in writing, refuse to grant to renew authorisation.

(7) Evety application for authorisation shall be disposed of by the prescribed authority within ninety
days from the date of receipt of the application. '

(8) The presciibed anthority may cancel or suspend an authorisation, if for reasons, to be recorded in
writing, the occupier/operator has failed to comply with any provision of the Act or these rules

Providsd that no authorisation shall be cancelled or suspended without giving a reasonable opportunity
to the occupier/operator of being heard.

B. Authorisation :

(1) Every cccupier of an institution generating, collecting, receiving, storing, transporting, treating,
disposing and/or handling bio-medical waste in any other manner, except such oecupier of clinics, dispensaries,
pathotogical laboratorics, blood banks, providing treatment/service to less than 1000 (one thousand) paticnts per
month, shall make an application in Form 1 to the prescribed authority for grant of authorisation.

{2} Every operatar of a bio-medical waste facility shall make an application in Form I 1o the prﬁcﬁhﬂd
autherity for grant of authorisation.

{3) Every application in Form I for grant of anthorisation shall be accompanied by a fee as may be
prescribed by the Government of the State or Unien Territory.

9, Advisory Committee :

The Government of every State/Union Territory shall constitute an advisory commitice. The commities
will include expetts in the field of medical and health, animal husbandry and veterinary sciences, enviroamental
management, municipal administrarion, and any other related department or organisation inctuding non-
governmental orgariisations. The State Poilution Control Board/Pollution Control Committee shall be sepresented.
As and when required, the committce shall advise the Government of the State/Union Tertitory and the
preseribed authority abont matters sclated to the implementation of these rujes.

10. Annugl Report :

Every ocenpierfoperator shall submit an annual report to the prescried authority in Form 11 by 31
January every year, to include information about the categories and quantities of bic-medical wastes handled
during the preceding year. The prescribed authority shall send this information in a compiled form to the Central
Pollution Control Beard by 31 Macch every year. :

11. Maintenance of Records :

(1). Every authorised person shall maintain records related to the generation, collection, reception,
storage, transperfation, treatment, disposal, and/or any form of handling of big-medical waste in accordance
with these ruics and any guidhines issued.

{2y All records shall be subject to inspection and verification by the prescribed authority at any time.
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12. Accident Reporting :

When any accident ocours at amy institution or facility or anjr other site where bio-medicai waste is
handled or during transportation of such waste, the authorised person shall report the accident in Form IIT to
the prescribed authority forthwith,

13, Appeal :

Any person aggricved by an order made by the prescribed authority under these rules may, within
thirty days from the date on which the order s communicated to him, prefer an appeal to such authonty as the
Government of State/Union Territory may think fit to constitute .

Provided that the authority may entertain the appeal after the expiry of the said period of thirty days if
it is satisfied that the appellant was prevented by sufficient cause from filing the apeal in time.
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SCHED(ULE I

{Sec Rule 5)

CATEGORIES OF BIO-MEDICAL WASTE

Treatment andl Disposal

Optian Waste Category
1 2 k.
Category No. 1 Human Anatomlesl Wasie :
(human tissues, organs, body patis) Incinerationi@/deep turial*
Category No. 2 Animal Waste
(animal tissues, organs, Incineration/@/deep burial*
body parls carcasses, bleeding parts,
fluid, blood and experimwental animals
used in research, waste generated by
veterinary haspitals colleges, discharge
from hospitals animal houses)
Category No. 3 Micrebiology & Biotechnobogy Waste
{wasles from laboratory cultures, stocks Local auteclaving/
or specimiinens of micro-arganisms live ot Bicrowaving/
attenuated vaccines, hwman and animal incinerationia
cell culture used in research and
infectious agents frem research snd
industrial laboratories, wastes from
production of bilogicals toxins, dishes
and devices nsed for transfer of cultures)
Category No. 4 Waate Sharps
. {needies, syringes, scalpels, blades, disinfection by chemical
glass, etc. that may cause punciure treatmenti@: @ auto
and cuts. This inctudes both used clavingfmicro-waring
and ununsed sharps) an_xl matilstion/shredding®
Catepory No, 5 Dlscarded Meidical and Cytofoxic drugs :
(wastes coroprising or outdated, - Insineration®/idestruction
contaminated and discarded drugs disposal in secured
mipdicines) Langfills
Categnry No, 6 Solld Waste
(Ttems conlaminated with blood, and incineration®favtoclaving!
body, fluids including cotton, dressings, microwaving
soiled plaster casis, lines beddings, otber
material contaminated with blood)
Catepory No. ! Solid Waste _
{wastes generated from dispozable items disinfection by chemical
othet than the waste sharps such as treatmeni?2
tbings, catheters, in travenous sets g1c.) autoclaving/microwaving
ani mutilationsshredding#
Category No. & Liyquial Waxte
{waste penerated from laboratory and disinfection by chenmicasl
washing, cleaning, houss keeping teeatmeni®?and
and disinfecting activities) ' discharge into drains.
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1 2 K|

Category No. ¥ Incineration Ash

{ash from incineration of any disposal in

bio-medical waste) _ municipal landfill
Catepory No. 10 Chemical Waste

(chemicals used in production of : chem imlhesim cnt®

biclogicals, chemicals wsed in and discharped into dmins

~ 1 disinfection, a5 insecticiedes, etc.) for liquids and secured

landfiil . : for solids.

e Chanicaly freatment using of least [% Aypochiorie solition or any ather squivalent cﬁmimi reggenl. §i must be ensured
that chemical ireaimeni ensures disimfection.

- Muntlation'shredding muzt be such so ot o prevem unavthorized rete,

# Thare will be no chemical prefreaiment before incineralion, Chlonnaled plastics shall not be wcinerated,

" Dieap buriat shafl be an opiian ovailabls only in tlowns With population lesz than flve fokhs and in rurof arear.

SCHEDIILE 0
(3ecRule &)
COLOUR CODING AND TYPE OF CONTAINER FOR DISPOSAL OF BIO-MEDICAL WASTFS

Colour Coding Type of Comeainer Waste Category Treatment options
as per Schedule 1
Yetlony Plastic bag Cat.1, Ca 2, Incineration/decp burial
: ated Cat. 3, Cat_ 6
. Red Dizinfected Cal 3, Cat. &, ‘Auntoclaving/ Microwaving

container plastic bag Cat. 7 Chetnical Treatment

Biue/ White Plastic bap/ Cat. 4, Cat. 7, Autoclaving/ Microwaving

translacent punctare proaf ‘Chamical Treatment and
container destruction / shredding

Biack Plastic bag Cat. 5, and Cat. 9 Disposal in secured

. Cat. 16 (sclid) Jandfill
Noiey f. Colekt coding of wasia calegories with siitiple wweciment options as define in S;:hedu.ie!, sherff bt selecred depanding

onl treatman! aplion chazen, which yhall b a1 specified in Schaduie 1.
2. Waste callegtion bagy for wasrte iyper needing incineration shall not be muode of ehlorinaied plastics.
. Cotagoriaz 8 gud 18 (iguid) da nol regquire cﬂnl‘ajns.rszaga.

4. Category 3 if distafectad Igally need ol be put in cantainers'hags.
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SCHEMALE I
(5o Bude 6)
LABFL FOR BIO-MEDICAL WASTECONTAINERSYBAGS

BIOHAZARD - CYTOTOXIC
HANDLE WITH CARE
Note - Lahet shalt be non-washable and prominently visible.

SCHEDULE IV
(See Rule Gy
LABEL FOR TRANSPORT OF BIO-MEDICAL WASTE CONTAINERS/BAGS

Seader's Name: Receiver's Name
& Agkdress & Addeess

PRONEMO. i s PR N i s e
TRIEK O, oo ceeesercrrntsnms s et she st bt s mass s nms e e T MO ir e s mermt e e et s s

Contact Person s Contact Person.,
n case of em:rg;an::}' please contact | : -
Name & Address :—

Bhone Mo,

Nete - Label shall be non-weashable andpmuﬁnenh{v vixilie,
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SCHEINILE ¥
{See Bule 5 and Schedule [)
STANDARDS FOR TREATMENT AND BISPOSAL OF BIO-MEDICAL WASTES _
STANDARDS FOR INCINERATORS ; |
All incineracors shall meet the followiog vperating and enission standardy ;
A Opevating Stamlards
1. Cmﬁbu_jstion Eﬂ"i:;ic-'nc}' (CE) shall be atl enst 99.00%,

2. The Combustion Efficiency is computed as follows

- C.E =% 00, x 100
% 00, +% CO

L The temiperature of the primary chamber shall be 800 + 5u-C,

4 Thzsecondary chamber gas resideoce lime shall be at least 1 (one) second at 1050 "(«+ 50 “C, with mititnym

3% Oxypeen inthe stack pys,

B. Fmission Stamdards

Parameters Crncentration
at (12 % CO, correction)

(13 Purticulare matter _ 15
{2y Nitpopen Oxides 450
il HC N 50

() Minimwa stack height shatl be 30 metres above ground,
(2 volatike orpanic comipounds in ash shall vl be more than (.01 25,

Moty -

* Buitably designed pellntion control devices shonld be installedfretrofitted with the incincrator to achieve

the above cruission limits, i necessary,

T Wastes Lo he incinerated shali uol be chemically treated with any chlorinated disinfectants.

* Chlorinaied plastics shatk not by incinerated.

* Toxicinctals in dncineration ush shall be linited within the cegnlatony quantities as defined under the

Hazardous Wasle (Management and Handling Rules), 1489,

* Oaly tow sulphuor fuel tike L.D.OV/L.S H. 8 /Dicsel shall be used js Fuel in the incinerator,



STANDARDS FOR WASTE AUTOCLAVING
The aufoclave should be dedicated for the purposes of disinfecting and treating bio-nwedical waste.
By  When Operating a gravity flow ﬂutq:ucla‘l.-'é, medical waste shall be subjoected to:

(i) & temperature of not less than 121 °C and pressure of 15 pounds per squarc 1nch {psi) tor an
autoclave residence time of not less than &0 minutes, or

{iiy a tomperature of not less than 135 °Cand a pressure of 31 psi for a autoclave residence time of
not tess than 43 mnutes; or

(i1} a temperature of not fess than 149 °C and a pressure of 32 psi for an autoclave rLSldLl‘JC':_ timg
of nat Ias‘; than 30 minuotes.

{TT)  When operating a vacuwm autockave, medical waste shall be subjected to a minimum of one pre-vacuum
pulss to purze the avtoclave ot all air. The waste shall be subjected to the following

(i) a temperawre of not less than 121 °C and pressure of |3 psi per an autoclave residence time of
not 1cs5 than 45 mintures;

{n) u tcmperatere of not less than 135 “C and a pressure of 31 psi for a autoclave residence tinie of
not less than 30 minukes; or

(111} Medical waste shall nat be considered properly treated unless the time, temperature and pressure indicatars
mdicate that the required time, temperature and pressure were reached doring the autoclave process.
i for any reasons, time temperature or pressure indicator indicates that the required temperature,
pressure of residence dme was not reached, the entire load of medical waste must be autoclaved
again until the proper temperatur, pressurc and rE:SLdf:ncE time were achieved.

{I¥} Recording of vperational paramcters

Each autoclave shall have graphic or computer recording devices which will automatically and
continuously monitor and record dates, tme of day, load identification mumber and operation parameters
throughout the catite length of the antoclave cycle.

(v ‘.;'alidatiun Test
Spore testing;

The autoclave should completely and consistently kill the approved biclogical indicator at the maxinwim
design capacity of each autoclave unit. Biological Indicator for autoclave shall be baciiins
stearathenmophilus spores using vials ot spore strips with at least 1 = 10% spores per millilitre. Under
no circumstances will an antoclave have mimmum operating parameters less than a residence fime
of 30 minutes, regardless of temperature and pressure, a temperature less than 121 <C or a pressur;
less than 15 psi,

(V13 Routine Test

A chemieal indicator strp/tape that changes colour when a cortain tumperature is feazhed cou e
used (o virify that a specific temperature has been achieved . It may be necossary o use more [he-i
one strip over the waste package at different location to ensure that the inner content «f the pack e
has been adequately autoclaved.
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STANDARDS FOR LIQUID WASTE

The cffluent gencrated from the hospital should conform to the following limits ;

PARAMETERS PERMISSIBLE LIMITS

pH 8590

Suspended solids | 100 mgﬂ

Ol and grease | 10 mg/1

BOD 3Umg/

oD 230 my/l

Bio-assay tost ' ' %% survival of fish aftur 96 hours in 100% effluent,

These Frmuts are applicable to those hospitals which are either connected with sewers without terminal
sewape treatment plant or not connected to public sewers. For discharge into public sewers with terminal
tacilitics, the general standards as notified undur the Environment {Protection) Act, 1986 shall be applicable.

|~

(P8 ]

STANDARDS OF MICROWAVING

Microwave treatment shall not be used for cytotoxic, hazardous or radioactive wastes, contaminate |
muma! carcasses, body and larze metal items.

The microwave system shall comply: with the cfficacy test/ routine tests and a perfo=—ar- . amarantee
may be provided by the supplicr before operation of the unit. :

The microwave should completely and consistently kill the bacteria and other pathopenic organisms
that is ensurcd by approved biological indicator at the maximum design capacity of each microwave
wiit. Biological indicators for microwave shall be Bocillur subtilis spores using vials or spore strips
with at least 1= 10 spores per milliliter, :

STANDARDS FOR DEEP BURIAL

A il or trench should be dug about 2 meters deep. It should be half filed with waste, then covered
with lune within 50 cm of the surface, hefore fiiling the rest-of the pit with soil,

It must be ensured that animals do not have any access to burial sites. Cavers of gahvanised iron/
wire nushes may be used.

On each oecasion, when wastes arc added to the pit, 2 layer of 10 cm of soil shall be added to cover
the wastes, '

Bural must be performed under ¢lose and dedicated supervision,
The deep burial site should be relatively impermeable and no shaliow well should be close 1o the site,

The pits should be distant from habitation, and sited s0 as to ensore that 2o conlaminaiion ocenres of
any surfiace water or ground water. The area should not be prone to flooding or eroston.

the location of the deep bunial site will be aushorised by the prescribed authiarity.

‘The institution shall maintain a record of al] pits for deep burial.
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SCHEDULE V1
{50c Rule 5)

SCHEDOLE FOR WASTE TREATMENT FACILITIES LIKE
INCINERATARAUTTOCLAVEMICROWAVE SYSTEM

Haspitals and nursing hones i lowns by 31t December, 1994 or catlier
with population of 30 lakhs and above

Hnzpitaks and norsing homes in town
with population of below 30 lakhs.

) wilh 300 beds and abave by 318l December, 1999 ar eaclier

tb) with 200 beds and above bul Icss by 315t December. 2000 or rarlicr
than 504 beds

{c) with 50 beds angd dbove but less by 31s1 Deceniber, 2001 or garlicr
than 200 beds

(dy with legs than 50 beds by 315t December, 2002 or earlier

All other institutions generabing by 3 ist Drecember, 200002 or earlier

bio-medical waste not included
in A and B above,
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Tao,

Date:
Plag:

FORM1
{(See g i
APFLICATIONFOR AUTHORISATION
(T be submitted in duplicate)

The Prescribed Arcthority
{MName of the State Govt. /UT Adminisiration)
Address :

Farticulars of Applicam :
{) Wame ol the Applicant :
(in block letters & in fuli}

(i} Mame of the Institution :
Address :

Tel No. : FaxNo: TelexNo. :
Artivity for which authorisation is sooght
(i) Generation
{m Collegtion
{iif) Reception
(iv) Storapge
(v) Tramsportalion.
fvi) Treatment
{wil) Dhsposal
(vili) Any other form of handling
Plaease state whether applying for fresh suthorisation or for renewal @
{In case of renewal previous autherisation number and datc)
{{+ Address of the insttution handling big-medical wastes !
(i} Address of the place of the treatment facilily :
(i) Address of the place of disposal of the waste
(i) Mode of transportation (in any) of bio-medical waste :
(it Models) of treatment © .
Brief description of method Lo treatment and disposal {attach details)
iy Categary (See Schedule I} of waste 1o be handlcd
iy Omaniity of wasie {category-wise) to be handled per month
Declaration :

L do hereby declare that the statemends wade and information given abeve are true to the best of my knowledzgy:
and belief and thatl 1 have not coneealed any infonmation..

1 do also hereby undertake to provide iy further information sought by the prescribed avibority in relation to
these mules and to (LAY any conditions stipulated by the prescribed authority.

Signatare of the applicart -

Dresignation of the applicant
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FORMIL
{Seemule 1) -
ANNUAL REFORT
{To be submirted to the Prescribed Autharity by 31 st Jaouary every year)

I Particulars of Applicant
iy Mumne of the authornised persen (oecupierfoperatar) |
(i} Mame of the instilution ;
Address
Tel o,
Fix. No,
Telex Mo
2 Caleporics of wasiz generated and quantity on a monthly average basis,
3. Brefdetails of the treaimemnt facility -
In case of off-site faciliny ;.
(iy MName of the operator
{iy Mame and address of the Tacility
“Tel Mo FaxMo. TelexMo.:
4+ Colcpory-wise quantity of waste treated
Muode of treaiment with details :
6. Any other information

7 Cortified that the above Tepart i3 Fr e PEIOM TROIN .. .o e s sesmes et s ssrsa s shrmer s rsressr et sreerasessnr sersennss
Dale . . . L. ' : Signatare. ... ... ... ... ... ..
Place . ..o o1 Designation.. ...l

FORM ITI
{Seerule 12)
ACCI_DENT REPORTING

L Dhate and time of accident ;
2 Sequence of events leading to accident -
I The waste invelved inoacsidenl
4o Assessngnl of the ellects of The accidends
on human health and the enviromnent ;
3 Emergency measores taken
o Steps taken to alleviate the effects of accidents : _
T Nepls koo woprevend (e recaerehce oF such an ageident
Date. .. ... ... ... ... Signatare . .. ..ol
Place .. ... . _ Dcsigmalion. . .. .................
[F. No 23-2/95-HShD)
VITAY SHARMA
Joint Secietary

Sowree © The Grzette af frdia, Extraordingry, Part-JT, Section 3-Sub-section (i) Published by Authority, Delhi
Voo JAU AN 0 27-7-T08K Printed By the Managen Gowt. of India Press fimg Road, Mavapuei, New Defli- [10064
aid pablished be-the Contraller of Peblications, Dellni-110054-18P4,
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ANNEXURE—I10

PARTICIPATORY LEARNING TOOL
ON
SOLID WASTE MANAGEMENT

Guidelines for the Trainer/Facilitator
1. The Tool consists of 46 Picture Cards on Solid Waste Management.

2. There arc 4 Categories of plcture cards. These are based on thc activity for which these will be nsed.
‘The four categories are —

+ 16 Picture Cards with red dots on Good and Bad Practices of Solid Waste,
"+ 12 Picture Cards with black dots on conszquences of good and bad practices nf Solid Waste.
¢ 10 Picture Cards with green dots on Solid Waste Manapement Cycle.
. » & Picture Cards with blue dots on Community Action for improved Solid Waste Management.
3. The fous activities based on these picture cards will require atleast four hours.

4. Itis not essential chat all the four activities mst be done. The facibtator can use any activity depending
upon the kind of the participants.

Lise this participatory leaming tool, with a group of 25—30 participants.

Before starting the activities. divide the participants into sub-groups of 5 members,
Ensure that all the paﬁicipants participate equally.

Giive the instructions clearly and man.agc time well.

G -Dun’t give an} inputs while the groups are working but help the groups to understand the objective
of the activity and provide al} information once they have presented the work done on each activity.

1
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FARTICIPATORY LEARNING TOOL
ON
SOLID WASTE MANAGEMENT

Activity 1 : Sorting out cards inte 3 Categories—Good practices, Bad practices & Nentral

Objective :  Participants will be able to understand and differentiate botween good and bad practices of

solid waste management.

Materials :
+ Sets of 16 picture cards with red dots. The number of sets l'ﬁql.lll‘ﬁd will dcp-end upon the
munber of sub-groups.
*  Three charts per sub-group. The number of charts required will also depend upon the number
of sub-groups. '
+  Colored markers, tape, thumb pin, display boards.
Time : 50-mm.
Methodslogy :

1
2

Give each sub-group the set of picture cards. These should be jumbled. {1 min,)

(iive each sub-group 3 chart-papers matked A, B & C. (2 min.} Ask the sub-groups to sort ont the
picture cards and place them in three categorics—good practices, bad practices and neutrai.

Chart paper marked “A’, to be used to place all the picture cards that the sub-group has kept under
good-practices. Chart Paper marked "B’ to be used for keeping picture cards on bad practices. Chart
paper marked 'C' to be used for placing the picture cards that the sub-group considers neutral. Each
sub-gronp numbers should be indicated on all the three charts A, B & C. Each member in the respective
sub-group o patticipate in the activity. Each sub-group to put-up their charts in the pre-designated
arca. {As an altcrnate, the picture cards can be arranged on the ﬂﬂor in three categories.) Each sub-
group to designate the reporter. {20 min.)

Call each sub-group to present. Give only 2 min, Qther sub-groups should be asked to come & see the
charts and stand near the charts of the sub-group which is presenting. This will be repeated for all the
sub-yroups. {15 min.)

Durimyg cach sub-group's pruscntation, don't allow any discussion. After cach sub-group has presented,
the faclitator should give hisflier inputs, present the right sorting of the cards and discuss the good &
bad practices. He/She should ask the group about what % age population follows good practices, (10
min.}

Nate for the Facilitator : AN cardy indicote either goodhad practice. Help the group fo get to
 puint so that they are able fo identify thelr mistakes.

22



16 PICTURE CARDS
(WITH RED DOTS)

ON GOOD AND BAD PRACTICES OF
SOLID WASTE DISPOSAL



ACORD - 2000

BAD PRACTICE OF SOLID WASTE DISPOSAL
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GOOD PRACTICE OF SOLID WASTE DISPOSAL



RAD PRACTICE OF SOLID WASTE DISPOSAL m

GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL

GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL

GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL

GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL
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GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL
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GOOD PRACTICE OF SOLID WASTE DISPOSAL
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PARTICIPATORY LEARNING TOOL
~ ON
SOLID WASTE MANAGEMENT

Activity 2 : Mapping/Linking the Good and Bad practices with the consequences

Objective : Participants will be able to understand the consequences of good and bad practices of solid

waste and their relationship to health.

Materials :

Time :

¢ Sets of 16 picture-cards on Good practices, Bad practices (These will be already with each
sub-group as they have done activity-1.).

¢ Sets of 12 picture-cards on consequences of good and bad practices of solid waste with black
dots. These should be jumbled. The number of sets of picture-cards required will depend
upon the number of sub-groups in the workshop.

¢ Coloured markers, tape, thumb pin, display boards.

50-min,

Methbdoiogy -

1

Each sub-group to keep its charts ‘A’ and ‘B’ with picture-cards depicting good and bad practices.
After the completion of Activity-1, the sub-groups should be allowed to re-shift their picture-cards
placed on the charts- A, B and C, if they wish to do so. (2 min.)

Each sub-group be given the set of pictures cards on consequences of good and bad practices.
(1 min.) '

Each sub-group to sort out the picture-cards depicting consequences of good practices. These should
be arranged on chart ‘A’ against the picture-cards on good practices. In case one practice has more
than one consequence or vice-versa, it should be indicated by arrows (made with pen). The same
should be followed for the picture-cards depicting consequences of bad practices. These should be
arranged on chart ‘B’ against the picture-cards on bad practices. In case one practice has more than
one consequence and vice-versa, it should be indicated by arrows. The participants should discuss and
if the group is literate they should be asked to write the reasons that they perceive for such consequences
on the arrows. Each member in the respective sub-groups to participate in the activity. (20 min.)

Each sub-group to put up it’s charts ‘A’ and ‘B’ in the pre-designated area. Facilitator to help. (2 min.)

Facilitator will call out each sub-group to report and present Other sub-groups will stand near the chart
papers of the sub-group presenting. This will be repeated for all the sub-groups. (15 min.)

On the completion of presentations by all the sub-groups, the facilitator to give his/her inputs, discuss
what was missed out by the group and re-inforce the learning by relating it with everyday experiences.
(10 min.) '
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12 PICTURE-CARDS
(WITH YELLOW DOTS)
ON CONSEQUENCES OF
GOOD AND BAD PRACTICES OF
SOLID WASTE DISPOSAL
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GOOD PRACTICE OF SOLID WASTE DISPOSAL
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GOOD PRACTICE OF SOLID WASTE MMSPOSAL
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GOOD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF SOLID WASTE DISPOSAL
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BAD PRACTICE OF S0OLID WASTE IMSPOSAL
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PARTICIPATORY LEARNING TOOL
ON
SOLID WASTE MANAGEMENT

Activity 3 - Sequencing the System of Solid Waste Management {(SWM)

Objective : The Participants will be able to understand the complete chain/cycle of solid waste

management & the significance of each and every step in the chain.

Materials

+  Sets of 10 picture-cards green dots. The number of sets required will depend upon the
number of sub-groups in the workshop.

+  One chart paper per sub-group. The umber of chart papers required will depend upon the
number of sub-groups in the workshop.

s Markor, thuomb-pins, tape. display boards.

Time :  40-45 min.

Methodology :

1.

£

Each sub-gronp to be given the set of cards indicating the systom of SWM. These should be jumbled.
{1 min.) :

Each sub-group to be given one Chart paper.

Each sub-group © put the picture-cards in a sequence/order on the chart paper as it sees the chamn/
evele of waste management. Each member in the sub-group to participate. {15 min.)

Each sub-group o put up the respective charts in the pre-dusignated area. Facilitator to help. (1 min.}

Facilitator will call out each sub-group to report & present. Other sub-groups will stand near the chart
papers of the sub-group presénting. This will be repeated for ail of the sub-groups. {i5 min.)

On the completion of presentations by all the sub-groups, the facilitator 1o give his/her inputs, discuss
what was missed out by the group & reinforce the leaming by relating it with everyday expencnces
{10 min.)

241

TY91 PCEYRTYA 411 qdd



10 PICTURE-CARDS
(WITH GREEN DOTS)
ON SOLID WASTE. MANAGEMENT
' CYCLE -




ACORD - 2000
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PARTICIPATORY LEARNING TOOL
ON
SOLID WASTE MANAGEMENT

Activily 4 :  Community Action

Objective :  The Participants will understand how & what the ::ulﬁnmnit}' can/should do to follow a good
syatem of solid waste management.

Muterials :

+  Bets of ¥ picture-cards with blue dots. The aumber of sets required will depend upon the nmmber of
sith-groups.

+  Ong chart paper per sub-group, The nutnber of chart papers required will depend upon the numbcr of
sub-uroups.

+ Blank cards. Each sub-gmu"p-;:ilI néed about 10-13 blank cards.
+ Markers, tape, thumb-pins, display board.
Time @ 350 min,
Methodology
. Each sub-group to be given the st of 8§ pictore-cards dipicting comnumity action. (1 min.}

2. Each sub-group to be given a set of 10-15 blank cards and onc chart-paper. (1 min.)

LR

Each sub-gronps to do the fullowing -
{u) Place the picture-cards m a sequence vertically on the ichiside of the chart paper. (2 min.)

{b} Llse the blank cards to write what the picture card mdicates, giving specific action, who is doing-
nming the agency/person. Use one blank card per picture card. Place these cards against the
respective pictare cards. (10 mia)

(¢} Write/draw what other actions can or need to be taken by the commumity o improve the solid
waste situation. Discuss amongst the sub-group. Write/draw only the points on which the
sub-proup haz arrived at a conscnsus. (10 min.)

{d) Place these cards along with the given picture-cards in a sequence. {2 min,)
4 Put up vour sub-group’s chart m the pre-designated area. {1 min.)

5. Facilitator will call out each sub-group to report & present. Other sub-groups will stand near the chart
papers of the sub-group presenong. This will be repeated for each of the sub-groups. (15 min,)

On the completion of presentations by all the sub-groups, the facilitator to give hisfher inputs, discuss
what was misscd out by the group & reinforce the leaming by relating it with svenvday expericnecs
(10 min.)
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8 PICTURE-CARDS
'(WITH BLUE DOTS)
ON COMMUNITY ACTION FOR
IMPROVED SOLID WASTE
MANAGEMENT
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