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ABREVIATIONS

3Rs
5Rs
AMRUT
BM

C & DW
CBWTF
CPCB
EEE
ELV
EPR
GHG
GPCD
HW
IGBC
IWP
JNNURM
MNRE
MoEF&CC
MoUD
MRF
MSME
MSW
NGO
OEM
RDF
SBM
SCN
SDG
SPCB
TPD
WEEE
ZED

Reduce, Reuse, Recycle

Reduce, Reuse, Recover, Recycle and Remanufacture
Atal Mission for Rejuvenation and Urban Transformation
Biomethanation

Construction & Demolition Waste

Common Biemedical Waste Treatment Facility
Central Pollution Control Board

Electrical and Electronic Equipment

Endof-Life Vehicle

Extended Producer Responsibility

Greenhouse gases

GramsPer Capita Per Day

Hazardous Waste

Indian Green Building Council
Integrated Waste Management Plan

Jawahar Nehru National Urban Renewal Mission
Ministry of New and Renewable Energy

Ministry of Environment, Forestry & Climate Change
Ministry of Urban Development

Material Recovery Facility

Micro, Small and Medium Enterprises

Municipal Solid Waste

Non Governmental Organization

Original Equipment Manufacturer

Refused Derived Fuel

Swachh Bharat Mission

Supply Chain Network

Susainable Development Goal

State Pollution Control Board

Tonnes Per Day

Waste Electrical and Electronic Equipment

Zero Defect & Zero Effect
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A: INTRODUCTION

The popul ar concept of waste reduction, reuse

applicable in the context of sustainable production and consumption. It calls for an osrectibbne

in resources and energy used, increase in the ratio of recyclable materials and further reusing of
wastes. The 3Rs (Reduce,-&, Recycle) form part of the waste hierarchy and encourages the
prioritization of waste reduction ahead of theuse ad recycling of materials, to the extent that

this is economically feasible and socially acceptable. Source reduction is generally perceived as
highest rung on this ladder with the greatest potential for avoiding energy and raw material
consumption as wedls waste generation. State of the 3Rs in Asia and the Pacific is a synthesis and
status report that asses#iss 3R policy implementatioin the region based on country reports to
Regional 3R Forum in Asia and Pacific. It aims to contribute to Sustainable Development Goals
(SDGs) process by improved decision making towards effective implementation of 3R and
environmentally sound waste managt at local and national level, including promotion of 3R

as an economic industry, by improving data, information, and indicators availability in all waste
sectors (municipal, industrial, hazardous, WEEE, agricultural and biological, etc.) for achieving
low carbon and resource efficient region. This paper is the status report thatres8&spolicy
implementationn Indian context.



B: WASTE DEFINITION

In India the Municipal Solid Wastes (Management and Handling) Rules, 2000 were implemented
sincethe year 2000, while all the rules pertaining to the waste management have been revised in the
year 2016 based on the learning from the implementation of the then existing rules and the demand
of the present situation all over the world. Definition artégarisation of wastes in India is done

by the Ministry of Environment, Forests and Climate Change (MoEF&CC) through the different
legislationsrelated to waste management notified as Rules under the Environmental Protection Act
(Bernard Galea 2010). ThesvasteCategories and the definitions of different categories have
evolved over the period of time with amendments and revisions in these notifications and the current
definition and category as per the Solid Waste Management Rules 2016 in India arezzdnma

Table B1. The regulated categories of wastes in India are, a) solid waste, b) hazardous waste, c)
biomedical waste, d) electronic waste, e€) construction and demolition waste, f) plastic wastes and
g) lead acid batterie¥hese Rules define thieles and responsibilities of stakeholders, e.g., waste
generators, operators of waste management facilities as well as Central and State implementing and
regulatory agencies.

Table B-1 Waste Category and Definition as per Indian Legislations
Waste
Category

Definition Reference Legislation

Materials that are not products orjmpducts, for which
the generator has no further use for the purpose
production, transformation or consumption. (i) wg
includes the materials that may be gendraligring, the|
extraction of raw materials, the processing of

materials into intermediates and final products,

consumption of final products, and through other hu
activities and excludes residuals recycled or reused :
place of generation; dn(ii) by-product means a materi
that is not intended to be produced but gets produced
production process of intended product and is use
such.

Solid or sembolid domestic waste, sanitary wag
commercial waste, institutional waste, catering and ma
waste and other non residential wastes, street swee
silt removed or collected from the surface dra
horticulture waste, agriculture addiry waste, treated big
medical waste excluding industrial waste, -tviedical
waste and -svaste, battery waste, raehmtive wastg
generated in the area under the local authorities.

Any waste which by reason of characteristics suc

Solid Waste Management
Rules, 2016 (MoEF&CC,
2016 a)

Waste

Solid Waste Management
Rules, 2016 (MoEF&CC,
2016 a)

Solid Wastes

Hazardous
Wastes

physical, chemical, biological, reactive, toxic, flammal
explosive or corrosive, causes danger or is likely to ¢
danger to health or environment, whether alone ¢
contact with other wastes arsstances, and shall inclu
waste specified under column Schedule |, Schedule |
Schedule 11l of the Rules.

Hazardous an@®ther Wastes
(Management and
Transboundary Movement)
Rules, 2016. (MoEF&CC,
2016 b)




Waste

Category Definition Reference Legislation
Any waste generated duringe diagnosis, treatment | . .
Biomedical immunisation of human beings or animals or rese ,\Bﬂ'gn“;leg;gzln\tlvszfgs 2016
Wastes activities pertaining thereto or in the production or tes (MoEIg&CC 2016 ci
of biological or in health camps. '
Electrical and electronic equipment, whole or in
Electronic discarded as waste by the consumer or bulk consun| E-Waste(Management)
Wastes well as rejects from manufacturing, refurbishment | Rules, 2016 (MoEF&CC,
repair processes. 2016 d)
Demolition Waste comprising of building materials, debris and ru . .
; . ; X Construction and Demolition
and resulting from construction, +m@odelling repair and
construction | demolition of any civil structure Waste Management Rules,
waste 2016 (MoEF&CC, 2016 e)

Any plastic discarded after use or after their intended

Plastic Wastes is over Plastic Waste Management

Rules, (MOEF&CC, 2016 f)

Used Lead Acid batteries after their intended use is o] Batteries (Management and
Handling) Rules, 20011
(MoEF,2011)

Battery
Wastes

The Solid Waste Management Rules, 20848 further classified the solid wastes into the different
categories which includelsiodegradable waste, dry Waste, fmmodegradable waste, combustible
waste, domestic hazardous waste, residual solid wastegingtanitary wastehich are appended

in Table B2.

Though most of the wastes categories including many emerging wastes are regulated in India, there
IS no specific regulation pertaining to agricultural wastes;haa@ardous industrial wastes and end

of life vehicles.The recent revisions in the waste related legislations have attempted to address the
gaps identified in the performance audit report on management of waste in India (CAG, 2008) that
emphasized on the waste management hieraMbgt of the ules have envisaged that the
management of wastes shall follow the hierarchy of waste as specified in the\&stiel
Management Rules, 2016, the priority order in which the solid waste should be managed by giving
emphasis to prevention, reduction, reuseycling, recovery and disposal, with prevention being

the most preferred option and the disposal at the landfill being the least. This rules also put emphasis
on coprocessing of nehiodegradable and narcyclable solid waste having calorific value
exaeding 1500kcal as raw material or as a source of energy or both to replace or supplement the
natural mineral resources and fossil fuels in industrial processes. Urgent attention and action are
also expected regarding assessment of the quantum of waslegbaerated and its impact on
environment and health, enforcement of compliance to rules and monitoring to check non
compliance and provision of funding and manpower for the implementation of rules on waste
management.



Table B-2 Solid Waste Categoryas perSolid Waste Management Rules, 201if India
Solid Waste

Category Definition
Biodegradable Any organic material that can be degraded by ricganisms into simpler stab
waste compounds.
Waste other than bidegradable waste and inert street sweepings and ing
Dry Waste recyclable and noerecyclable waste, combustible waste and sanitary napkir|

diapers, etc;

Nontbiodegradable Any waste that cannot be degraded by marganisms intosimpler stable
Waste compounds;

Nontbiodegradable, nerecyclable, nomieusable, noazardous solid waste havi
Combustible waste minimum calorific value exceeding 1500 kcal/kg and excluding chlorinated ma;
like plastic, wood pulp, etc;

Waste contaminated with hazardous chemicals or infectious waste such as d
Domestic paint drums, pesticide cans, CFL bulbs, tube lights, expired medicines, broken n
hazardous waste | thermometers, used batteries, used needles and syringes and cortayaingeeetc.
generated at the household level;

Residual Solid Includes the waste and rejects from the solid waste processing facilities which
Waste suitable for recycling or further processing;

Wastes which are not bitegradable, recyable or combustible and includes n¢
Inerts recyclable fraction of construction and demolition waste, street sweeping or di

silt removed from the surface drains.
. Wastes comprising of used diapers, sanitary towels or napkins, taropodsms,
Sanitary waste incontinence sheets and any other similar waste.

Source SWM Rules 2016 and prepared by author

The overall flow of the solid waste generated, 1,41,046 tonnes per day based on the available data
for 20132014 in the country with CPCB (Source: PBulletin Vol .- I, July 2016, Government

of India) is givenn Figure B1. Waste Management categories and respective legislations in India
are shown irFigure B1.

Solid Waste Generated (1,41,064 TPD) and
Collected {1,27,531 TPD(90%)}

S i i —

Composting Biomethanation Waste to Landfills
Energy

Source: CPCB Bulletin Vell, July 2016, Gowament of India
Figure B-1 Overall flow of the solid wastein India



Solid Waste

Municipal Solid
Waste (M&H) Rules, 1 2016
O i >! Construction &
: Lo Demolition Waste
: Management Rules,
! 2016
: Hazardous Wastes
1 (Management & Handling) Hazardous & other

| Rules, 1989, 2000, 2008,

12010 _ L | Transboundary
! “ Movement) Rules, 2016
| Bio-Medical Waste Bio-Medical Waste
1
. (M&H) Rules, (Management)
1982011 . > Rules, 2016

"7
1
'E-Waste (M&H) Rules, " E-Waste
2011 J (Management)
] Rules, 2016
1
1 Plastic Waste .
: (Management & Handling) (:’Il::t:;‘eNl::;et)
AL cmiao > Rules,2016

1
: Batteries (Managementand
Handling) Rules, 2010

2016

\-> Management Rules, - > sl
: Waste
1

Waste (Management &

Waste
> Babiery Rules, 2010 i -

Guidelines for ELVs,

Biodegradable waste, Dry
waste, Sanitary waste,

Domestic hazardous
waste & inerts

Building materials,
Wood, Concrete,
Asphalt, Bricks,

Plastics, Paint

> C&D z
Wastes

Hazardous
& Other
Wastes

Industrial, paint,
batteries, solvent,
cleaning agent,
pesticides

surgical wraps,
syringes, needles,
blood vials,
absorbent material,
PPE
TV, Fridge, Cell ph,
Computer, WEEE,
Electrical &
Electronic gadgets,
instruments

Bio-
Medical
Wastes

->m

Plastics
Waste

All Plastics,
containers, bottles,
packaging Plastics

->

Used Lead Acid
Batteries

Automobiles

Source Prepared by author

Figure B-2 Waste Management categories and respective legislations in India



C: COUNTRY SITUATION

India with an area of 3.287 million sg. km have twenty nine states and seven union territories shown

in Figure G1 with the populatin increased from 342 millioms 1947 to 1210 million in 2011, of

which 31% live in cities. The number of towns has increased from 5,161 in 2001 to 7,935 in 2011
(Census 2011) . I't i s further projected that b
with its vast aras of land and water has unity with diversity. Besides Hindi, the following languages
(arranged in descending order as regards numbers of speakers) are each spoken by more than25
million Indians- Bengali, Telugu, Marathi, Tamil, Urdu, Gujarati, Kannada)ayalam, Odia and

Punjabi. India has 22 official languages written in 13 different scripts, with over720 dialects.
According to Census of India in 2011, the total number of mother tongues spoken in India is 1652.
However, only around 150 languages hasteable speaking population. The Indian census of 1961
recognised 1,652 different languages in India (including languages not native totoatsdnmt).

In most of the states in India English is taught from the very childhood. The official Indiangaagua

are Hindi (with approximately 420 million speakers) and English, which is also widely spoken.
Waste Management in this vast land with a wider diversity is a challenge.

M ¢ .
4 T P -
AFGHANISTAN o JANMMU 1 INDIA
- i_' Srinagar & = . " .
L KaswuR - States and Union Territories
3 i Jammu "r
i - '
ki = Hlm.cnn\. o
T | PRADESH;
i PAKISTAN #Shiml
(“handrgarh* '1 & e CHINA

£ PUNJAB.

TA L o

= msput ASSAM ‘NAGALAND
Sl 011!“ L j th

e T

,

ﬂ\ Gandhlnagar K

.JHARKHAND

o Bhiopil wesT !

3 Hq‘nchl' .'
\_ GUARAT [+ muu,n}unﬁsu Yy
R Rarpur- "l
Big~ Dama - (oDISHA) Bpﬁbaneshwar bon

DADRA Srhrsssa d f: DRISSA
NAGAR HAVELI o = o

{ e EAY
Mumbai®  MAHARASHTRA |

oF
BENGAL

b

ARABIAN 1 E J
S5EA i
A
Panajig i : ).'
ANDHRA
Knﬂmmm EREEaN '| K
4 LEGEND g*‘
t\. B['gﬂ”'?gglgm.‘ R 'Chennal ~«=-= International Boundary ;T: -
5 State Boundary zlp
e, - #Puducherry [E Country Gapital o e
A b Sz
| TAMIL NADU \1Kamxsf £
. _|{Puducherry) =
h ' o Map not to Scale )
e { el — -
A '-L"’k:’,?\\ Copyright @ 2014 www.mapsofindia.com Lo
Thuruvananthapurar?r‘ ; SRI \ {Updated on 2nd June 2014) b ]
INDIAN |ANEAY  ocEaN 0

Source: www.mapsofindia.com
Figure C-1 India map showing all the states, uniotkerritories, their capital & the central
capital at Delhi



Solid waste management in India is becoming better day by day, with the new and revised legislation
of waste management in the year 2016, new schemes for cleanliness and waste management,
namely Svachh Bharat Mission, AMRUT, Smart Cities, INNURM etc. with the challenges of rapid
urbanization, population growth and unplanned development in many ¢tghasis on
technology and PPP mode are given to enhance resource recovery and deriving enatggrasd

The thrust in waste management in new legislation is to minimize the quantum of waste by adopting

t he @ Co4R® Regiluce, Relise,;Recover, Recycle and Remanufacture and through integrated
waste Management. The ultimate objective is zerdemaslandfills with the core objectives of
reduction in contamination to soil, water and air, minimization of adverse impacts on environment
and health, increasing the level of resource recovery and recycling to reduce the Greenhouse Gas
emissions.

With being the signatory to UN Convention on Environment, 1972 and Constitutional provisions,
legislations and administrative directions to protect the Environment, Indian Government has
shown its seriousness about the environment. Subsequently the goverfnimgiatinstituted the
ministry of Forest and Environment in the central and all the state governments. The Ministry of
Environment, Forests and Climate Change [formerly Ministry of Environment and Forests,
(MoEF)] is responsible for planning, promotingpedinating, and overseeing the implementation

of environmental and forestry programmes in the country. The Central Pollution Control
Board(CPCB) of India is a statutory organisation undeMimestry of Environment, Forest and
Climate ChangéVIoEF&CC) established in 1974 by a speaeiet of the Parliament entrusted with

the powers and functions under different acts and to conduct environmental assessments and
research and overseeing the pollution control boards in different states and union territories.
MoEF&CC and CPCB are the nodajencies of the Government of India for the rules pertaining

to the waste management.

After the 1972, Indian Government bring major changes in environmental law, then it move from
protection of environment through general law to specific law regardirigpement. The UN
Conference on Human Environment and Develop
Declaration on the Human Environment' 1972 has the significant impact on India Environment
Law. It is considered as magnacarta of Environmental law and sahas parallel significance as
Universal Declaration on the Human Right, 1948. After the Stockholm Conference, 1972,
Government of India brought the 42nd amendment in the Constitution and incorporated Article 48A

and Article 51A (g). Article 48Acomesumde t he part |1V O0Directive Pr
under this Article the states are wunder the
impose the environment. Whereas Article 51A (g) states the citizen has the duty to protect and
improve the environment. Article 51A (g) is not law and, a fortiori, not supreme law.

The Statebs responsibility with regard to env
48-A of the Constitution of India. The constitution of India provide®road framework for
environment al pr ot ect iTherState shalliendeavourdcaptotect and f o |

improve the environment and to safeguard the forests and wildlife of the countryE n vi r o n me n
protection is a fundamental duty of everyizeibh of this country under Article BA(g) of the

7


https://en.wikipedia.org/w/index.php?title=Ministry_of_Environment,_Forest_and_Climate_Change_(India)&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Ministry_of_Environment,_Forest_and_Climate_Change_(India)&action=edit&redlink=1

Constituti on whiltshal be taeaddty of every citizerl of India $0:protéct and
improve the natural environment including forests, lakes, rivers and wildlife and to have compassion
for living creatures 6 Articl e 21 of the Constitution is
fiNo person shall be deprived of his life or personal liberty except according to procedure
established by lawo A r tAiofctie €ongtitBtion comes under Bitive Principles of State

Policy and Article 51 AQg) of the Constitution comes under Fundamental Duties. The State's
responsibility with regard to raising the level of nutrition and the standard of living and to improve
public health has beenlaiddowmd er Articl e 47 of the Clbenstitu
State shall regard the raising of the level of nutrition and the standard of living of its people and the
improvement of public health as among its primary duties and, in particular, thee siall
endeavour to bring about prohibition of the consumption except for medicinal purposes of
intoxicating drinks and of drugs which are injurious to health T'W amentli®ent to the
Constitution was brought about in the year 1974 makes it the résiyref the State Government

to protect and improve the environment and to safeguard the forests and wildlife of the country. The
latter, under Fundamental Duties, makes it the fundamental duty of every citizen to protect and
improve the natural enviroment including forests, lakes, rivers and wildlife and to have compassion

for living creatures. India put importance always to protect environment.

In recent past government of India has put emphasis on waste management introducing various
dedicated schees, namely, Swacchha Bharat Mission (SBM) introduced in October 2014, Atal
Mission for Rejuvenation and Urban Transformation (AMRUT) introduced in June 2015, Smart
City Project in June 2015 and Jawaharlal Nehru National Urban Renewal Mission (JNNURM)
schene was launched in the year 2005 by the Government of India under Ministry of Urban
Development. These provisions form the basis for the environmental governance for the protection
of environment in India, including waste management.

In order to achieve austainable development path that simultaneously advances economic and
environmental objectives, the government of India has launched the National Action Plan for
Climate Change (NAPCC) with Eight National Missions. Recognizing that climate change is a
global challenge, India engaged actively in multilateral negotiations in the UNFCCC the National
Action Plan hinges on the development and use of new technologies. The implementation of the
Plan would be through appropriate institutional mechanisms suitedfféotive delivery of each
individual Mission's objectives and include public private partnerships and civil society action. The
focuswill be on promoting the understanding of climate change, adaptation and mitigation,
energy efficiency and natural resoel conservation.

Following eight National Missions form the core of the National Action Plan (NAP), representing
multi-pronged long term and integrated strategies for achieving key goals in the context to climate
change. While several of these partsaiaurrent actions, they may need a change in direction,
enhancement of scope and effectiveness and accelerated implementatiofibotiichplans.

- National Solar MissionBy 2022, India is expected to generate 175 GW of power via renewable
sources, oudf which 100 GW will be from solar energy.
- National Mission for Enhanced Energy Efficiency

8



- National Mission on Sustainable Habitat

- National Water Mission

- National Mission for Sustaining the Himalayan Ecosystem

- National Mission for a Green India

- NationalMission for Sustainable Agriculture

- National Mission on Strategic Knowledge for climate change

Bureau of Indian Standards (BI'S) is involved
waste managemensegregation, collection & utilizationathonse | d f or recovery a
Doc No.CHD 33(2259)C, BIS, India.

l. Legislation in India

In India the first legislation indirectly addressing the environmental aspects was the Factories Act
1881 subsequently amended in 1891, 1911, 1922 and 19B4.independent India after August

15, 1947, the Factories Act 1948 was enacted that was amended in 1958 and 1977. Stockholm
Conference, 1972 and the"#mendment of the constitution of India, hakie impact on the
environment related laws in India. Aft&972, India enacted the Water Act 1974, Air Act 1981,
Environment Protection Act, 1986, various policies and notification. The Bhopal gas leak incidence
in 1984 has a great bearing in the enactment of several environmental legislations in India in
subsegent days. The Environment Protection Act 1986 aims to establish a sufficient protection
system for the environment. It gives the power to the central government to regulate all forms of
waste and to tackle specific problems that may present themsedféerent regions of India. The
National Environmental Policy (MoEF, 2006) lay emphasis on adoption of clean technology,
encourage reuse and recycling, strengthening of informal sector and establish system for collection
and recycling of materials alongtwh envi ronmentally sound wast
Conservation Strategy and Policy Statement on
for action in various spheres such as agriculture, forestry, industrial development, mining and
tourism. The Policy Statement for Abatement of Pollution declared the objective of the government
to integrate environmental considerations into decision making at all levels. To achieve this goal,
the statement adopts fundamental guiding principles, namely: @&noevof pollution at source;

b) Adoption of the best available technology; c) Polluter pays principles; and d) Public participation
in decisioamaking. The National Environment Policy is now guiding action in regulatory reforms,
programmes and projectsr fenvironmental conservation and review and enactment of legislation

by agencies of the Central, State, and Local Governments. The policy also seeks to stimulate
partnerships of different stakeholders, i.e. public agencies, local communities, academic and
scientific institutions, the investment community, and international development partners, in
harnessing their respective resources and strengths for environmental management.

Major initiatives, policies and activities on the 3Rs in India include ChameCorporate
responsibility for Environmental Protection, Waste Minimisation Circles, Comprehensive
Environmental Pollution Index and Eco Labelling scheme and the requirements for Environmental
audits Manju Raina, 2000rhe National Environment Policy edes to extend the coverage and
builds onNational Forest Policy (1988),National Conservation Strategy and Policy Statement on
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Environment and Development (1992),Policy Statement on Abatement of Pollution (1992), National
Agriculture Policy (2000), NationdPopulation Policy, (2000) and National Water Policy, 2002
Figure G2 shows theéevolution of environmental legislation in India with the driving force and its
approach from 1881 till 2016 aficgble G1 shows the list oEnvironmental Legislation in India

since the year 1934.

Legal System for establishing
| Factories Act, 1881, 1891, 1911, 1922; Factories Act, 1934; Petroleum Act 1934 |

fFactories Act 1948 , The wild life protection Act 1972, . :
{The Water (Prevention and Control of Pollution) Act, 1974 Elasmllzl;\élrsotn n?((;ntlal
{The Water (Prevention and Control of Pollution) Cess Act, 1977 an | ocknoim
Conference];
{42nd amendment,

{The Air (Prevention and Control of Pollution) Act, 1981
Article 48 part IV &
Article 51A(g) in the
Constitution }]

fThe Environment (Protection) Act, 1986
{Hazardous Wastes (Management and Handling) Rules, 1989
fManufacture, Storage and Import of Hazardous Chemical Rules, 1989
{The Forest (Conservation) Act, 1980
I fiBiomedical Waste Management and Handling rules,1998
{ Plastics Manufacture, Sale and Usage Rules. 1999
 MSW (Management and Handling) Rules, 2000
7 Batteries (Management and Handling) Rules, 2001
1 E-waste (Management and Handling) Rules, 2011
{ Biomedical waste management and handling rules, 2011
{| BatteryRules 2010

Fundamental Plan for
establishing a sound
\Vaste Management

System and 3R concept

New & Revised Rules in 2016 on Waste Management based on
5R (Reduce, Reuse, Recover, Recycle, Remanufacture) & Circular Economy

— | Biomedical Waste managemBudes, 201
Hazardous and Other Wastes Construction and
(Managemeratnd Demolition Waste E-Waste (Management) Rules,2016

TransboundarjMovement
Rules 2016 M ) Management Rules 2016 |Plastic Waste Management Rules,2016

Solid Waste (Management) Rules, 2016

Source: S. K. Ghosh, 2018! 3R ForumUNCRD
Figure C-2 Evolution of environmental legislation in India and its approach
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Table C-1

Environmental Legislation in India

Year Environmental Legislations
1934 | Petroleum Act,
1972 | The wild life protection act,
1974 | Water (Prevention & Control of Pollution Act) Amendments, 1988
1975 | The Water (Prevention & Control of Pollution) Rules
1977 | The Water (Prevention & Control of Pollution) Cess Act
1978 | TheWater (Prevention & Control of Pollution) Cess Rules
1980 | The forest Conservation act, as amended in 1988
1981 | The Air (Prevention & Control of Pollution) Act, Amendments, 1987
1982/ | The Air (Prevention & Control of Pollution) Rules
1983
1986 | The Environment (Protection) Act, Amendments (1989, 1990, 1993, 1996, 1997, 1998
2000, 2001)
1986 | The Environmental (Protection) Rules
1992 | E (P) Act Notification AEnvi r onment Statement o
1994 | E (P)Act Notification A Envi r onment al Cl earancebo
1997 | Amendments in the Environment Clearance, NotificatiénPu bl i ¢ Hear i ng
1989 | The Hazardous Wastes (Management and Handling) Rules, Amendments, 200(
Amendments 2002
1989 | Manufacture, Storage and Import of Hazardous Chemical Rutes)dments,1994, 2000
1991 | The Public Liability Insurance Act/Rules, 1992
1995 | The National Environment Tribunal Act
1997 | Prohibition on the Handling of Azo dyes
1997 | The National Environment Appellate Authority Act
1998 | The BioMedical Waste (M&H)Rules
1999 | Notification for making 100% Utilization of Figsh made mandatory
2000 | Municipal Solid Waste (M&H) Rules
2000 | Ozone Depleting Substance (R&C) Rules
1999 | Regulation on recycling of Waste Oil and Nemrous scrape
2000 | Noise Pollution(Regulations and Control)
2001 | Batteries (M&H) Rules
2001 | The Energy Conservation Act.
2003 | The Electricity Act,
2008 | E-waste (management & handling) Rules, (Draft Rule)
2010 | Batteries (M&H) Rules
2011 | E-waste (Management and Handling) Rules,
Biomedical Waste (Management And Handling) Rules,
Plastics Waste Management Rules
2016 | Solid Waste (Management) Rules
Hazardous and Other Wastes (Management and Transboundary Movement) Rules
Bio-medical Waste management Rules
Construction and Demolitidwaste Management Rules
E-Waste (Management) Rules
Plastics Waste Management Rules

Source Prepared by author
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Il. Signatory to International Multilateral Environmental Agreements

India is member of almost all major Multilateral Environmental Agreen(&fEAs), under four
clusters, namely, A. Nature conservation; B. Hazardous material; C. Atmospheric emissions; and
D. Marine environmentThere are over 500 active agreements/MOUs etc. to which India is
signatory. There are 20 major multilateral global MBAsvhich India is a signatoryfed inTable

C-2

Table C-2 List of major Multilateral Environmental Agreements, India as sgnatory
Main clusters and MEAs

A. Nature Conservation
- Ramsar Convention on Wetlands -

CBD (Convention on Biological Diversity)

- CITES (Convention on International Tradg -

in Endangered Species of Fauna and Flor
TRAFFIC (The Wildlife Trade Monitoring
Network)

CMS (Convention on the Conservation of

ITTC (International Troal Timber
Organisation)

UNFF (United Nations Forum on Forests)
IUCN (International Union for Conservation 0
Nature and Natural Resources)

Migratory Species) -

- CAWT (Coalition Against Wildlife
Trafficking)

B. Hazardous material

- Cartagena Protocol on Biosafety -

- SAICM (Strategic Approach timternational
Chemicals Management)

- Stockholm Convention on Persistent -
Organic Pollutants (POPs)

GTF (Global Tiger Forum)

Basel Convention on the Control of Trans
boundary Movement of Hazardous Waste an
Their Disposal

Rotterdam Convention on Prior Informed
Consent (PIC) focertain Hazardous Chemical
and Pesticides in International Trade

C. Atmospheric emissions
- UNFCCC (United Nations Framework -

Convention on Climate Change)
- Kyoto Protocol -

UNCCD (United Nations Convention to
Combat Desertification)

Montreal Protocol (on Ozorigepleting
Substances)

D. Marine environment
- IWC (International Whaling Commission)

SourcePrepared by author

lll. MSW Management System in India

A direct consequence of the combination of hot climate, limited storage space in living premises
and a highputrescible content of the refuse in Indian cities is that the collection frequency for
municipal solid waste in densely populated areas has to be every day, whereas in many industrialised
countries frequencies of one or two times a week are consideigebsgléo control odours and
public health risks. The high inert content of MSW due to the mixing of street sweepings, drain silt,
and construction and demolition debris increases the density, which is between 330 and 560
kg/m®.This means that the vehiclesd systems that operate well with fdensity wastes in
industrialised countries may not be suitable or reliable for Indian cities. Urban solid waste from
Indian cities, in general, has low calorific value (:1@00 kcal/kg) and high moisture contentwit
high percentage of nezombustible materials. However, technologies are available for conversion
12



of energy from MSW through RDF and Mass burning for the mixed as well as segregated wastes
available in India. Various states in India are at present takiragives to install waste to energy
plants. Table G5 showsrecent initiatives of Waste to Energy Plants in Indiaking into
consideration the enormity of the problem of MSW management, Municipal Solid Waste
Management Rules, 2000 were notified by M&EC. The Rules were revamped in 2016 as Solid
Waste Management Rules, 2016.

The Solid Waste Management Rules, 2016 shall apply to every domestic, institutional, commercial
and any other noresidential solid waste generator situated in the areas erdegtrial waste,
hazardous waste, hazardous chemicals, bio medical wastasies lead acid batteries and radio

active waste, that are covered under separate rules framed under the Environment (Protection) Act,
1986. Every waste generator has the follayduties to be complied with as per the rules. The rules
mentioned in the Duties and responsibilities of local authorities and village Panchayats of census
towns and urban agglomerations that they have to provide all sorts of support and create facilities
for SMW to implement the rules.

1. Segregate and store the waste generated by them in three separate streams nramely bio
degradable, nehiodegradable and domestic hazardous wastes in suitable bins and handover
segregated wastes to authorised waste pickersaste collectors as per the direction or
notification by the local authorities from time to time; Bins forthémradable wastes is green,
for dry waste / nornbio-degradable / recyclable wastes is white and for other wastes is black.

2. Wrap securely thased sanitary waste like diapers, sanitary pads etc., in the pouches provided
by the manufacturers or brand owners of these products or in a suitable wrapping material as
instructed by the ULBs and shall place the same in the bin meant for dry waste.

3. Store separately C&D Wastes, as and when generated, in his own premises and shall dispose
off as per the Construction and Demolition Waste Management Rules, 2016; and store
horticulture waste and garden waste generated from his premises separately in his own
premises and dispose of as per the directions of the local body from time to time.

4. No waste generator shall throw, burn or burry the solid waste generated by him, on streets, open
public spaces outside his premises or in the drain or water bodies.

5. All waste generators shall pay such user fee for solid waste management, as specified in the
byelaws of the local bodies.

6. No person shall organise an event or gathering of more than one hundred persons at any
unlicensed place without intimating the local batyeast three working days in advance and
such person or the organiser of such event shall ensure segregation of waste at source and
handing over of segregated waste to waste collector or agency as specified by the local body.

7. Every street vendor shale&p suitable containers for storage of waste generated during the
course of his activity such as food waste, disposable plates, cups, cans, wrappers, coconut
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10.

shells, leftover food, vegetables, fruits, etc., and shall deposit such waste at waste storage dep
or container or vehicle as notified by the local body.

All resident welfare and market associations shall, within one year from the date of notification
of these rules and in partnership with the local body ensure segregation of waste at source by
thegenerators as prescribed in these rules, facilitate collection of segregated waste in separate
streams, handover recyclable material to either the authorised waste pickers or the authorised
recyclers. The bialegradable waste shall be processed, treateddiaposed off through
composting or biomethanation within the premises as far as possible. The residual waste shall
be given to the waste collectors or agency as directed by the local body.

All gated communities and institutions with more than 5,000 agga shall, within one year

from the date of notification of these rules and in partnership with the local body, ensure
segregation of waste at source by the generators as prescribed in these rules, facilitate collection
of segregated waste in separateans, handover recyclable material to either the authorised
waste pickers or theuthorizedecyclers. The bialegradable waste shall be processed, treated

and disposed off through composting or biomethanation within the premises as far as possible.
The esidual waste shall be given to the waste collectors or agency as directed by the local body.

All hotels and restaurants shall, within one year from the date of notification of these rules and

in partnership with the local body ensure segregation of \@astairce as prescribed in these

rules, facilitate collection of segregated waste in separate streams, handover recyclable material
to either the authorised waste pickers or the authorised recyclers. Tdegkaodable waste

shall be processed, treated alisposed off through composting or biomethanation within the
premises as far as possible. The residual waste shall be given to the waste collectors or agency
as directed by the local body.

The various treatment of MSW are shown inTable G3, Table G4 andTable G5. The overall
status of municipal waste management based on the available data 802018 the country is
given belowSource: CPCB Bulletin Vall, July 2016, Govt. of Indidhe Swachh Bharat Mission
will definitely help in @dressing the 3R indicators.

Housé to-house collection (done partially varies from3): 18 States
Segregation (done partially varies from-BD%): 5 States
Landfill sites identified: 1285

Landfill sites constructed: 95

Compost/Vermicompost facilites operational: 553 ULBs
Under construction compost/vercompost facilities: 173 ULBs
Pipe compostingz000 in Kerala

RDF/Pellet facilities: 12 Nos.

Biogas Plant: 645 Nos (600 in Kerala).

Energy Generation Plant: 06

Waste Generation: 1,41,064 TPD

Waste Ctected: 1,27,531 TPD(90%)
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- Waste processed: 34,752 TPD (27%)
- Landfilled waste: 4,515 TPD

After the implementation of the Swachh Bharat Mission (SBM), a significant improvement has
taken place in the status of compost plants. The five states having highest of functional /sub

optimal compost plants are, Karnataka has 23, Maharastra has 17, Andhra Pradesh has 15, Gujarat
has 12 and Tamil Nadu has 10 as in July 2017. As in July 2017, the total number of functional /sub
optimal compost plants is 145 whiavas 45 in April 2016, the total annual production of compost

in the functional /sub optimal plants is 1.3 million tones/annum and in April 2016 the annual
production was 0.15 million tones/annum, the number of plants under construetion/up
gradation/revial is 150 that was only 95 in April 2016 and the capacity of under construction/up
gradation/revival is 3.3 million tones/annum in July 2017 whereas the same was 2.2 million
tones/annum in April 2016 (MoUD, 2017).

Table C-3 Number of composting /vermin-composting plants in sometsites

Number of Number of plants
State plants(Composting/ State (composting/
vermin-composting) vermin-composting)
Andhra Pradesh 32 Madhya Prades 4
Chhattisgarh 15 Maharashtra 125
Delhi Meghalaya
Goa Orissa
Haryana Punjab 2
Gujarat 86 Rajasthan
Himachal Pradesh 13 Tripura 13
Karnataka 5 Uttarakhand 3
Kerala 29 West Bengal 9

Source: CPCB (2013).

Table C-4 Number of ene gy recovery plants in some tates

No. of RDF plants/ waste t No. of RDF plant/ Waste
State energy plant(PP)/Biogas State to Energy Plant/Biogas
(BG) (BG)
Andhra Pradesh 3-RDF, 4 PP Delhi (UT) 1-RDF, 1PP
Chandigarh (UT) 1-RDF Guijarat 2-RDF
Chhattisgarh 1-RDF Kerala 2-BG
Maharashtra 19BG Madhya Pradeg 1--RDF

15

Source: CPCB (2013).




Table C-5 Recent initiatives of Waste to Energy Plants in India (As in 2017)

State WTE Plant Location/capacity Status of initiative
Delhi Okhla (2000 TPD), Okhla plant running, One commissioned, C
under construction
Madhya 600 TPD at Jabbalpur, Indore Jabbalpur generating power to grid, others
Pradesh Bhopal in contract stage
Guijarat Surat, Vadodara, Mahar (3000TPI Contract stage
West Bengal | Kolkata, and Howrah Tendering Stage
Andhra Four Locations; Tendering Stage
Pradesh )
Telengana Karimnagar Operation stopped
Maharashtra | Pune two One failed, one in tender stage
Bihar One Plant Tendering Stage

Source CPCB Report, 2013

The waste generated is collected from door to door from different setmgeseholds, commercial

and industries. In some of the cities, the wastes are collected by refuse containers. The collected
wastes are transported by the Municipality / Municipalp8aation and/or the private agencies to

the transfer station. The waste is transferred from the source to the transfer stations where after
partial separation, the corresponding feed material is sent to the respective treatment facility
wherever exists agent to the landfill or dumpsites. The disposal costs are taken in form of the tax.
The institutions collect their waste in an institutional refuse and then by their private agent transfer
the waste to the transfer station. The transfer of the wasteadgwarious modes of transport like
bicycles, carts, motorized vehicles etc. In rural areas there is still existence of waste being
transported by the animearts.Figure G3 (A) and Figure €3(B) shows the per capita generation

of MSW selected cities in 2000 and 2011 and FigufesBows the supply chain framework of the
waste management in India. The collection efficiency of selected Indian states (CPCB, 2013) in
shown in Fgure G5.

(A) ] (B) 45

Generation rate (kg/capita/day)
Generation rate (kg/capita/day)

s € g § g8 5 ¢ g

¢ § £ 2 g & £ 32 %
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Vadodra
Varansi
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Chennai
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Figure C-3 (A): Per capita geneation of M SW selected Indian cities in 2000 and 2011,
(B): Per capita geneation of M SW in selected Indian gates in 2000 and 2011

Mahara:

16



INTERNAL PROCESS

SUPPLY ﬁ DEMAND
Y
' INFORMAL SECTOR |— - - o
Refuse Container - [ Rl L g Incineration
. . .
Vi — .. Compostin
Road Cleaning Refuse ¥ : | L posing
Household Transfer Station / \{ — - Senitary Landfill
Intermediate waste — - - —
storage/compactor R Pyrolysis
Institutional Refuse [~ ['" 7T 7~ mille 1 i :
| + = j* Industrial Recycle &
Commercid Refuse  —J - — - = == : . Reuse
| | |
Agriculture T o . L —_ Recylce & Reuse
Collection Site | >
" — .. p Landfill & Dumpyard

Government agencies
— + Private Agencies

Source: Ghosh, et al, 2016
Figure C-4 MSW Supply Chain Framework in India (Source: Ghosh, et al, 2016)
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Figure C-5 Collection efficiency of Solid Waste selected Indian states

17



IV. Recent and future policy trends on 3Rs and waste management area (future)

Waste generation in Indian cities will incre&ige-fold to touch 260 million tonnes per year by the
year 2047 (TERI 2014). The recent Rules pertaining to different categories of wastes management
put great emphasis on waste minimization and 3R promotion. The proposed strategies include,

U  Defining theroles and responsibilities of various stakeholders and putting in place an operating
framework.

U Greater emphasis on civic engagement by involving public and NGOs.

U Establishing Institutional mechanism at State Level for planning, technical, financial and
implementation support.

U Promoting public private partnership (PPP) investments for developing treatment and final
disposal facilities on Regional level on Cluster based approach.

Organizing docto-door collection of waste to be the irreversible strateppraach to prevent

residents from dumping their garbage out. The waste collected frortoebmor is to be source
segregated and collected separately in wet and dry waste from all sources. ULBs are to encourage
decentralized, communiyanaged primary delction system preferably managed by community
based organisations (CBOs) such as residents
financially assisted and equipped for the purpose. Primary vehicles are to be used to collect and
transported wastfrom lanes and bianes to the main roads synchronizing with bulk transportation
vehicles. The collected waste will be transported in the segregated form (wet and dry) by vehicles,

at the primary collection and secondary/ bulk collection systems. Wabtdoewhandled
mechanically across the MSW value chain with minimum human contact with waste.

Participatory approaches are proposed for promotion of biodegradable and recyclable substitutes
for nonbiodegradable materials like plastics and develop sydtertiseir recycle, reuse, through
promotion of relevant technologies, and use of incentive based instrument. Each ULB will be
encouraged to identify land to establish Dry Waste Sorting facilities (Material Recovery Facilities)
wherever possible throughaal entrepreneurs, common interest groups of informal sector like
Women Self Help Groups (SHGs) and Resident Welfare Associations (RWA).

ULBs are mandated to raise the awareness of city stakeholders through regular meetings with
households, establishnmenindustries, elected representatives, municipal functionaries, media, etc.
Landfills and other waste management facilities are to be regionally shared, clubbing of multiple
municipalities and creation of clusters, accompanied by regional cooperatitaw aagtsharing
arrangements. Phasing out and upgrading old open dumps in the ULBs and reclamation of the
dumpsites through recovery afi nti ngddacdmgaped
nonbiodegradables in scientific manner is mandateshtiiment of segregated waste is to be done
through appropriate technologies based on the feasibility, characteristics and quantities of waste.
The technology options could be Composting, Biomethanation, Waste to Energyp&ssing of

dry segregated rajts in cement/ power plants, utilization of construction and demolition debris and
any other options as endorsed by the CPCB.
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Technical Cell with experts are to be setup to extend support to the ULBs in identifying sites for
processing, treatment and l&hdacilities, PPP models, technologies, structuring and financing of
projects including implementation and monitoring of the Mechanical Composting, Biomethanation,
Waste to Energy and €Brocessing in cement/ power Projects.

V. Major 3R related technologies

The factthat alarge part (56 0 %) of I ndi abds waste is biodegr a
composting. While lifestyle changes, especially in the larger cities, are leading to increased use of
packaging material, and per capita wagéneration is increasing at about 1.3% per annum, the
biodegradable component is still expected to be much higher than in industrialized countries. The
urban local bodies (ULB) in India are currently exploring various methods for waste processing and
disposal, adopting appropriate combination of technologies to best suit local situations. These
technologies will have to meet the minimal requirements and standards for end products, emissions
and discharges, laid down by the relevant legislations.

The Teclmology Advisory Group (TAG) set up by the Ministry of Urban Development,
Government of India, made a serious attempt to examine the different technological options
available worldwide (TAG Report, 2005). The larger proportion of biodegradable matter in MSW
indicates the desirability of biological processing (Composting or Biomethanation) of waste.
Composting of MSW is considered as the most important technology for the biological processing
and recycling of biodegradable organics and nutrients. Full smaleosting technology for source
separated MSW, mechanically separated MSW and mixed MSW is already commercially available
and in use, though its application is often limited by process economics, compost quality and
availability of markets for compost. is critical that the compost so produced shall be
environmentally safe, particularly regarding heavy metals and it should be ensured through proper
testing and certification.

As per the Report of the Task Force on Waste to Energy, published by NITI fagoghile
Planning Commission) in 2014, only 22 States/UTs have set up waste processing and disposal
facilities. As per this Report, 279 Conventional composting, 138 w@mposting, 700®ipe
composting is 7000 in Keraldl 72 biomethanation, 29 Refusered Fuel (RDF) and 8 Waste to
Energy (WIE) plants are reported to have been establish. Nearly 4.7 million micro, small and
medium sized biogas plants have already been installed in the country td&oc1. 2014. Bigger
biogas plants are also instdllie several industries. The biggest biogas & bottling plants in India is

at Kannahalli, Bangalore of 300 TPD presently operational at 150 TPD and in Gujarat 110 TPD.
Ministry of New and Renewable Energy (MNRE) is implementing the National Biogas andeManur
Management Programme (NBMMP) in all the States and UTs of the country has fixed a target of
1,00,000 biogas plants for 2018 for setting up of family type biogas plants in rural and semi
urban areas of the country (souhtga://pib.nic.in/newsite/PrintRelease.aspx?relid=148 KL

01, 2016). Home Composting as well as composting in ULBs in India is now encouraged for
resource utilization and disposal of least amount to landfill.
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National Institute of Urban Affairs have documented several initiates to improve waste segregation,
waste recovery, scientific waste disposal as well as planning, policy and enforcement initiatives
from different Indian cities (NIUA, 2015). Biological pressing of mixed municipal waste yields

low quality compost which may have contaminants in excess of permissible $sveralarge

scale mechanicaompost plants in India have failed on account of the high sophistication of the
plant, leading to difficulties with operation and maintenance and prohibitive $ostsplants have
produced poor quality compost due to use of mixed municipal wastesdstock. In Bangalore

exists a very enthusiastic initiative of Eco group activities. The Eco group members in the city
monitors and participate in the waste management activities and thus in many of the wards, mainly
by Yalahanka Eco Group could achieve%egregation of waste. A few lafgemedium plants

are still operating with simpler technology, and with government subsidies, e.g. the autonomous
KarnatakaCompost Development Corporation plant in Bangalore, in Dhapa dumpsite of Kolkata
500TPD composplant and in some other citidere are a number of initiatives in different cities.

In Kolkata Municipal Corporation including Kolkata Municipal Areas with 41 municipalities, more
than 120 compactors have been installed in different wards which aréousempact the un
segregated solid wastes collected from door to door and transported to the dumping ground. The
initiative has made the city cleaner but the environmental concern like resource utilization through
source segregation, composting, eneggpvery has not been addressed. In some wards in KMC,
namely 115, 120 and other five has installed source segregation, MRF etc. Encouraged by the
move for publieprivate partnerships in solid waste management, the interest of povapanies

in compogng is reviving. The units are often set up by agieemical companies that receive
assistance from municipalities in the form of access to free municipal wasteseatfee site, as

is the case with the Excel Industries plant in Bombay and some abriipany's franchises. The
proliferation of thin plastic bags and mix up of household hazardous wastes such as batteries is a
threat to any types of composting in Indian citdsighbourhood scale compost plapimoted

by NGOs or CBOs, with assistan@eich as access to land) from municipal couraiks;elevant

for the solid waste reduction of small and medium size cities. The new initiatives of the government
of India will encourage the compost production. The Fertilizer producing companies gagedbli

to purchase all compost manufactured by respective cities to which they have been tagged. The
Market Development Assistance (MDA) of Rs. 1500 per metric tonne of city compost will be paid
to fertilizer marketing companies; The rules have been amend@8th August 2016 that the
ULBs/Compost Manufacturers can market compost directly to farmers and claim MDA of Rs. 1500
per tonne. Government of India provides Viability Gap Funding of 35% to states to set up new
compost plants

Producing composicceptlle in quality and price to buyers, on the scale that can significantly
reduce urban organic solid waste, would seem to requiredeaig 'separation at source' and a
mechanism to separately collect such wastdsoogeholds and bulenerators (food poessing

plants, wholesale market terminals, green markets, large hotels, large restaurants, large institutions,
parks).lt is importantto note that in addition to wasienerator cooperation, the separate collection

of restential organics on a large &eequires radical changes in existing solid waste management
systems. An approach that does not demand complete waste generator comifissegeration

is doorstep sorting by waste collectdirss being currently applied in many Indian citidtempts

to link composting with urban food production, or with plant nurseries and parks' im@otve
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deserves to be setsly examined as part of a waste managemerggjréd ensure sustainability
of compost plants.

The biodegradable organic framti separated from MSW could also be used as a feedstock for
anaerobic digestion to produce biogas and compost. Food wastes and other putrescible wastes such
as market wastes and slaughter house wastes which may be too wet and lacking in structure for
aerolic composting are ideal inputs for biomethanation. The Ministry ofddowentional Energy

Sources (MNES), Government of India is looking forward to biomethanation Technology as a
secondary source of energy by utilizing industrial, agricultural and mahieigstes. The local
availability of the anaerobic technology in India is limited to smaller capacities applied to vegetable
and slaughter wastes.

The first large scale biomethanation plant to generate 5 MW power utilizing 300t/day of MSW at
Lucknow, at acost of Rupees 760 million commissioned in 2005 could not function to its design
capacity due to the poor quality (very high conteninefts) of input materials. The Plant had a
number of statef-art technologies (screening, hand sorting, magneticatépa size reduction,
ballistic separation, pulping and grit removal, etc) to segregate wastes as per requirements for
functioning of the anaerobic digesters. A biomethanation plant to generate electricity from 30 tonnes
of vegetable waste setup at Koyaedu Wholesale Market Complex in Chennai at a total cost of
Rs. 50 million could generate electricity to the tune of 230 kw per day and compost of 10 tonnes
per day. This Plant is also facing difficulties in sustaining its operation, mainly due to pligr qua

of inputs. The homogeneity of the feed material is an important parameter from the efficiency point
of view. The solid waste management system needs to be modified and improved to make source
separation and separate collection of solid waste. Othelsgplicability of biomethanation will be

limited to highly organic and homogenous waste streams like Market wastes.

Waste to Energy (WtLE) by thermal or biological route is in a nascent stage in India and most WTE
initiatives are heavily dependent orbsigies being provided by various government agencies,
primarily the MNESThermal processing of waste becomes viable only if sufficient high calorific
value components (such as paper, plastic) are present in théNvasteal processing technologies
suchas Mass burn incineration is not a realistic option in India for technical and financial reasons
since Indian MSW has low calorific value, high moisture content and high inorganic matter leading

to high economic and environmental costs. Though Refusedddfiiel (RDF) based plants have

been reported to be technically feasible, the details need to be carefully considered with reference
to the volumes and nature of the wastes accepted and the quantity and mode of disposal of the rejects
including the emissn controls. The Department of Science and Technology more than a decade
back developed a technology of processing MSW into fuel pellets and transferred to M/s Selco
International for scale up and commercial operation by setting up a 6.6 MW power giamitaA

plant was also setup in Vijayawada. The cost economics of WIE plants are such that these can be
considered as an option for disposal of solid wastes, only as part of integrated waste management
largely in metro cities of India. Pyrolysis/Gasificetiare already established for homogenous
organic matter, while Plasma Pyrolysis is relatively new technology for disposal of particularly
biomedical wastes and hazardous wastes. These are now being recognized as an attractive option
for disposal of solidvastes also as proper destruction of waste is ensured. Local bodies have not so
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far preferred WtE projects in some States. However, Wadtaergy projects are coming up in the

state of Andhra Pradesh, Gujarat, Maharashtra & Delhi with total 76-teestergy related
projects [RDF/pelleR2, Biogas Plantdl and Power Plati3] established. Very recently in
Jabalpur in the state of Madhya Pradesh, a 600 TPD WtE plant using mass burning technology of
mixed MSW started generating 8 MW power in late 2016pr&sent seven WLE plants are in
operation in India with a total of 84 MW capacity. 53 WtE plants with total capacity of 405.3 MW
are in progress having different stages of work, e.g., tendering stage, tender finalization stage and
under construction stag@he Central Electricity Regulator Commission (CERC) has notified
generic tariff for WEE plants based on mixed waste and RDF (Refuse Derived Fuel). The Ministry
of Power, Govt. of India has revised the tariff policy 2006 under India Electricity Act,,28Ki8g

it mandatory for DISCOMS to purchase power from WtE Plants. All industrial units using fuel and
located within 100 km from a solid waste based RDF plant may replace at least 5% of their fuel by
RDF so produced.

As per the Annual reports of CPCB13214, 535 waste processing plants (compost & vermin
compost) have been set up in 375 ULBs. Some of these facilities are shared by 2/3 ULBs. These
waste processing plants cover treatment of wastes partly or fully. Waste processing plants are under
construgion in 107 ULBs. Till the year 20123, establishment of as many as 645 compost/vermin
compost plants were reported including the number of many decentralized-gempuast plants

within municipal areas. The operation status and actual number of siliteSa@ary with time as

some of the plants are coming new whereas some plants becoffumctmning. There are 95
functional/sub optimal compost plants in the country with a production capacity of 2.36 million
tonnes/annum. At present, total productbnity compost from these plants is approximately 0.330
million tonnes/annum. Additionally, there are 313 plants under construction/up gradation/revival
with a capacity of 2.31 million tonnes/annum. Cumulatively, taking into consideration both
functionaland under construction compost plants the production capacity is set to reach 4.67 million
tonnes/ annunby March 2018 (Source: Circular datd®@ January 2017 of MoUD, Gol,
http://www.swachhbharaturban.in/sbm/home/#/§BRbr scaling up production and consumption

of compost, the Ministry of Chemicals and Fertilizers (MoC&F) in collaboration with MoUD has
now released operational guidelines to an amendment in the policy dardheotion of City

C o mp aovkidh @aow allow the ULBs to market compost directly to farmers and claim market
development assistance of Rs.1500 per tonneMz&ek standard for City Compost would ensure

that environment friendly quality product reachesfénmers. Composting can reduce the volume

of waste to landfill/dumpsite by converting the waste into usefprbgiuctdKhajuria et al.2010)

This also prevents production of harmful greenhouse gases (especially methane) and toxic material
that pollutes groundwater apart frgolluting the environment.

Sanitary landfills are the final means of disposal for inerts and residues from waste processing. The
decision to implement any particular technology for processing of MSW depends on number of
factors including

V  Site specific ccumstances such as cost of waste transportation, scale of treatment, local socio
economic conditions.
V  Origin and Quality of wastes.
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Presence of hazardous/toxic wastes.

Availability of outlets for the products such as compost and energy.
Energy price anduyback tariff.

Level of capital investments and cost of labour.

Land availability and costs.

Pollution control measures and costs.

Level of understanding of the decision makers in ULBs

< <K <K<LKLKKLK KL

Local bodies are cautioned not to adopt expensive technologies of power generation, fuel
pellatization, incineration etc., until they are proven under Indian condition. The challenges of
medium or small municipalities related to finding land for wasteodalpgetting enough funds for

its construction and operation, finding the technical personnel to operate the heavy machinery. With
the availability of land for processing and disposal of wastes becoming scarce, measures for
conservation of land and orgamesource shall be taken and organics shall be returned to soill,
encouraging public, NGO/CBO patrticipation. The recyclable wastes shall be passed on to recycling
industry. Fighting the opposition from the neighborhoods can be handled easily if a group of
neighboring municipalities creates a common landfill facility on a-slwsting basis on a large
parcel of land at a suitable location away from the cities. The operation and management may be
handled through a professional agency, the cost of which edshay the participating
municipalities in the form of tipping fees proportional with the waste delivered to the landfill site
for disposalMunicipalities considering such regionalized waste disposal facilities should recognize
that the costs and benefitdthough shared, will not necessarily be identical for all communities.
For example, a community that sends its waste to a facility shared with another municipality benefits
from not having to site and manages the landfill within its jurisdiction. Hawéweill probably

be subject to fees levied by the community in which the waste management site is located.
Regionalization sometimes can require that waste be transported over long distances and through
neighboring areas and communities. Municipalglesuld explore these and other potential barriers
thoroughly and consider the tradeoffs of sharing common facilities.

VI. Current and future investment plans, including mega projects, master
plans, infrastructure

Government of | ndiBah ahraast |Aabuhn cyhaend (fAC3waacnh hl ndi a
October, 2014, fAAtal Mission for Rejuvenati on
City Missiono blinl A®/déyt 2015)JNeenMission 2o0etsmal{ 4041 statutory
towns/cities as per 2Q1census. Solid waste management is one of the admissible components
under SBM. The SBA provides to make the country clean by 2nd October, 2019 from the point of
view of Solid Waste Management whereas the other Missions require the State Government to set
up new sewage treatment plants as per their requirement. In addition, Ministry of Urban
Development supplements the efforts of State Governments/Urban Local Bodies (ULBs) for
efficient sewage, waste and garbage management by issuing guidelines/advisouigls/ from

time to time. The Mission, among other measures, includes Solid Waste Management for which
there is a provision for 20% of project cost as Viability Gap Funding where State Governments or
Urban Local Bodies can opt for any feasible waste gedeg technology. Under the SBM, nearly
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902 cities have been certified as open Defecation free (ODF), nearly 0.23 million CT/PT built under
construction, WtE under construction for 88.4 MW, nearly 23 % of wastes are being processed, over
50% unban wards ke achieved 100% door to door collection of solid wastes and nearly .01313
million tonnes corpost is being produced (Figure8L The figure also shows the good performing,
accelerating performance and acceleration required in performance in diffeemninstadlia.

<
Achievements under the Mission

902 cities have been Safe Sanitation
certified as Open Nearly 50 lakh
4 Defecation Free L built/ under construction

Accessible Sanitation Safe collection of MSW

Nearly 2 3 lakhs ver 50%0 urban wards

ave 100% Door to Door

CT/PT seats built/ under .
Collection

construction

B8 Good Performers
o Jleratng performance Waste to Energy e i G
q Current Production of Production 13.13 lakhs

88.4 MW

Waste Processing

over 23% waste
processed

Figure C-6 Achievement under Swachh Bharat Mission SBM reporting, MoUD 2017

The state laws governing municipal authorities establish their powers to levy taxes, charges, fees,
and the like for raisingnoney to meet their statutory obligations. Some municipalities also levy
monthly user fees or charges for water, drainage, and sanitation to meet the necessary operating and
maintenance cost of the service. By and large, however, municipal authoriges sufjor deficit

of funds to meet their obligations. Municipalities can obtain grants such as

- 14"and 1¥'State Finance Commission grants.

- Jawaharlal Nehru National Urban Renewal MisgiiiNURM) grants.

- Clean India Missiorant

- Swachh Bharat Missio@rant

- AMRUT Urban Infrastructure Development for Small and Medium Towns (UIDSSMT)
schemayrants.

- Smart City Programme being implemented from the year 2016 at national level in 100 cities.

Started in the year 2005, the INNURM cover 63 selected townsh@andlDSSMT cover 5098

urban towns for providing infrastructure facilities including solid waste management in a seven year
Mission period. The 12th Finance Commission had taken a very considered view for improving
urban infrastructure and allotted Rs.5@0@res for supplementing the resources of the ULBs in the
country during 2002010. Out of this amount, 50% was earmarked for improving SWM Services.

The Ministry of Urban Development have created a Community Participation Fund (CPF) under
which a community can conceive a project on municipal solid waste and submit it through the local
Municipality to the Union Government. Funds to the tune of Rs.a8l% ¢an be granted with
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community contributing 5% in case of slums and 10% in case of others. The Ministry of Agriculture
(MOA) and the Ministry of Environment and Forests (MOEF) have been actively promoting waste
composting, while the Ministry of New aftenewable Energy has designed schemes to promote
wasteto-energy projects. In addition to financial and technical support from central and state
governments, the following incentives are available for financing solid waste infrastructure in urban
areas.

- Tax Exemption of Certain Bonds Issued by Local Authorities.

- Tax Holiday for the Project Entity for Solid Waste Management.

- Tax Exemption for Income of Infrastructure Capital Funds and Companies.
- Availability of Funds by Sale of Carbon Credits.

- Sectorial Leding by Financial Institutions and Multilateral Donors.

The role of the private sector in financing resource recovery (compostingtavastrgy) facilities

is growing in India, particularly for dog@o door collection of solid waste, street sweeping,
transportation and for treatment and disposal of waste. Cities which have pioneered in public private
partnerships (PPPs) in SWM include Bangalore, Chennai, Hyderabad, Ahmadabad, Surat,
Guwahati, Mumbai and Jaipur. The irony is that Municipal decision makenot give adequate
priority to SWM and even most of the budget for SWM is consumed in salaries of sanitation workers
and transport of waste. Very little or none is set apart for actual treatment and disposal of waste. The
municipal authorities need seriously consider introducing a sanitation or SWM Cess to meet the
cost of service. User charges can be an equitable means of funding SWM services if properly
administered. Waste recycling, composting, and wasteergy operations may generate operating
revenues or at least reduce the cost of waste treatment.

As the present capacity of municipalities in India to manage the privatization process is quite
limited, there is need for developinghinuse financial and managerial capability to award contracts

to private sector and monitoring services provided by the private operator since the onus of ensuring
proper service delivery and compliance of standards lies with the local bugeprinciple of

polluter pays, which requires the person or organiza@erating waste to bear the full cost of
waste management, needs to be put into practice, so that the polluter will have the incentive to
minimise the cost and amount of waste generated. The application of the principle involves
establishing a fee colléon system that represents the true costs of waste management and charged
in proportion to the amount of waste generated. It is also important to identify who is the polluter,
which in the case of MSW will be the individuals and commercial suppliers.
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D: 3R INDICATORS

I. Total MSW Generated and Disposed and MSW Generation Per Capita

As per the Press release dadedApril-2016 by the Information Bureau, Government of India,
Ministry of Environment, Forests and Climate Change (MOEF&CC), the ministddoBF&CC

pointed out that 62 million tonnes of waste is generated annually in the country at present, out of
which 5.6 million tonnes is plastic waste, 0.17 million tonnes is biomedical waste, hazardous waste
generation is 7.90 million tonnes per annum aidmillion tonnes is avaste. He added that the

per capita waste generation in Indian cities ranges from 200 grams to 600 grams per day. The
minister underlined the fact that 43 million TPA is collected, 11.9 million is treated and 31 million

is dumped n landfill sites, which means that only about8®6 of the municipal waste gets
collected and only 228 % of this waste is processed and treated. Waste generation will increase
from 62 milion tonnes in 2016 to aboutl65 milion tonnes in 2030. (Source:
http://pib.nic.in/newsite/ PrintRelease.aspx?relid=138591)

The socieeconomic structure of the Indian society not only makes per capita generation of waste
much low compared to that of the western societies. A substantial amount of MSW is recycled and
reused through the primary intervention of rag pickers anchdé@nd markets, though there are
problems like the health hazard to the rag pickers and the degradation and devaluation of the
recyclables. The survey conducted by CPCB through different research organisations in India
revealed that the total waste getierain 2011 wad27.485 million tonnes per day whereas in 2014

the amount wa$41.064million tonnes per day, the details data are givéralie D1 to TableD-

4 andFigure D1 andFigure D2. This may be noted that the data compiled by different agencie
have lots of dissimilarities.

A report by CPCB (2008) in 59 cities [35 metro cities and 24 state capitals] appendeie B3,

has revealed that the composition of municipal solid wastes (MSW) varies with size of city and
income group (Kumar et. &009). The MSW at generation sources and collection points in India
consist of a large organic fraction (80%) and inerts (3@0%) with low recyclables in terms of
paper (86%) and plastic, glass and metals (each less than 1%).

Many of the towns/ citieare not having proper action plan for implementation of the MSW Rules
2016As per theCPCB Report on Municipal Solid Waste (2012), waste collection is observed only
70% of total waste generation and the remaining 30% lost in the urban environmentto-House
house collection and segregation not fully covered in many cities. There is a large gap in between
Waste collection and processing. Most of the municipalities have no sanitary landfill facility and
follow dumping for disposal of MSW. MSW generation isfumdamental indicator since
municipalities usually prepare annual budgets on MSW management based on annual MSW
generation (collection). The use of total MSW generation and MSW generation per capita indicators
would enhance governmental planning and daeisiaking capacity in the management.
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Impact of Population Growth on Municipal Solid Waste (MSW) Generation Population growth and
rapid urbanization means bigger and denser cities and increased MSW generation in each city. The
data compiled for this report indicates that 366 cities in Indre wenerating 31.6 million tonnes

of waste in 2001 and are generating 47.3 million tonnes in 2011, a 50% increase in one decade in
2012112. It is estimated that these 366 cities will generate 161 million tonnes of MSW in 2041, a
five-fold increase in foutlecades. At this rate the total urban MSW generated in 2041 would be 230
million TPY (630,000 TPD). With an astounding 26,820 tonnes of solid waste per day (TPD),
Maharashtra has topped the list of most solid waste producing states in India, accotuing to t
Central Pollution Control Board (CPCB). Uttar Pradesh, generates 19,190 TPD solid wastes is
ranked second. Cities like Pune, Mumbai, Delhi, Chennai, Kolkata and Bangalore were found to be
the major contributors of municipal wasteble D5 shows the Population Growth and Impact on
Overall Urban Waste Generation and Future Predictions until 2041.

Table D-1 Total MSW generated, collected and MSW per capita generation

Indicator Data Unit Year Reference
Total MSW generation 0.141064 million tonnes/day 2014 | CPCB, Gol
MSW generation per capita | 2007 600 gms/day/person 2016 | CPCB, Gol
Waste Collected 0.1,27,531(90%) | million tonnes/day 2014 | CPCB, Gol
Waste processed 0.034,752 (27%) | million tonnes/day 2014 | CPCB, Gol

Prepared by author

Table D-2 Municipal Solid Waste Generation data for states/ Union Territories in India
(CPCB, 2012)

(a) ()
S| Name of the State &| Municipal solid Waste MT/ | Population as Ml_JnicipaI
N6 Union Territories day 19992000 per census solid Waste
(um) Class| | ClasslI Total 2011* MT/ day
cities Towns (20-12)
1. | Andaman & Nicobar - - - 379,944 50
(Um
2. | Andhra Pradesh + 3943 433 4376 49,386,799+ 11500
(New State: (35,286,757)
Telengana)
3. | Arunachal Pradesh - - - 1,382,611 93.802
4. | Assam 196 89 285 31,169,272 1146.28
5. | Bihar 1479 340 1819 103,804,637 1670
6. | Chandigarh (UT) 200 - 20 1,054,686 380
7. | Chhattisgarh - - - 25,540,196 1167
8. | Daman Diu & Dadra - - - 242,911 41
(Um
9. | Delhi (UT) 4000 - 4000 16,753,235 7384
10. | Goa - - 1,457,723 193
11. | Guijarat - - - 60,383,628 7378.775
12. | Haryana 3805 427 4232 25,353,081 536.85
13. | Himachal Pradesh 623 102 725 6,864,602 304.3
14. | Jammu & Kashmir 35 - 35 12,548,926 1792
15. | Jharkhand - - - 32,966,238 1710
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@) (©
g| Name of the State &| Municipal solid Waste MT/ | Populationas | Municipal
N(S Union Territories day 19992000 per census solid Waste
(um) Class| | ClasslI Total 2011* MT/ day
cities Towns (20-12)
16. | Karnataka 3118 160 3278 61,130,704 6500
17. | Kerala 1220 78 1298 33,387,677 8338
18. | Lakshadweep (UT) - - - 64,429 21
19. | Maharashtra 8589 510 9099 112,372,972 19.204
20. | Manipur 40 - 40 2,721,756 112.9
21. | Meghalaya 35 - 35 2,964,007 284.6
22. | Mizoram 46 - 46 1,091,014 4742
23. | MadhyaPradesh 2286 398 2684 | 72,597,565 4500
24. | Nagaland - - - 1,980,602 187.6
25. | Orissa 646 9 65 41,947,358 2239.2
26. | Puducherry(UT) 60 9 69 1,244,464 380
27. | Punjab 1001 265 1266 27,704,236 2793.5
28. | Rajasthan 1768 198 1966 68,621,012 5037.3
29. | Sikkim - - - 607,688 40
30. | Tamil Nadu 5021 382 5403 | 72,138,958 12504
31. | Tripura 33 - 33 3,671,032 360
32. | Uttar Pradesh 5515 445 5960 199,281,477 11.585
33. | UttaranchaNew - - - 10,116,752 752
Nmae: Uttarakhand)
34. | West Bengal 4475 146 4621 91,347,736 12557
Total 48134 3991 52125 | 1,210,193,422| 127,485.107
*Based on CPCBoO6s study conducted through; a)
200912)Ved200810-26.

** |India Census 2011, Provisional Population Totals

Generation of solid waste continues to increasarlian India as evident from the daily waste
generation data for major Indian cities presentethlsie D3 to Table D6. This could be due to

rapid urbanization, rising incomes and changing consumption patterns. The per capita generation of
MSW in India, vary from 200 g to 800 g per day depending on the sssmoomic status and
cultural habits, climate, location, urban structure, density of population and extentresiaamtial
activities (CPCB, 2012). Due to increasing per capita waste generatiematetbf about 1.3% per

year, and growth of urban population between 3% and 3.5% per annum, yearly increase in the
overall quantity of solid waste in the Indian cities is estimated to be aboliabbé D5 shows the
population Growth, Per Capita MSW geat@on and Impact on Overall Urban Waste Generation
and Future Predictions until 2041 afable D6 present the generation of Municipal Solid Waste
(MSW) in Classdl cities in selected states in 1999 (CPCB).
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Figure D-1 Averagewaste generation, collection and treatment in TPD in 20134 and
201213 in 20 states in India
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Figure D-2 Average waste generation, collection and treatment in TPD in 20134 and
2012-13 in 14 smaller states includindpilly states and union territories
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Table D-3 Municipal Solid Waste Generation (Tonnes/day) data for Metro Cities/State

Capitals of India (CPCB, 2012)

Sl. . * Municipal Solid Waste (Tonnes per da
Mo, | NETRETEH 19992000(@1;D 20042005 ((b) I20101)/1)@)
1. | Agartala - 77 102
2. | Agra 654 520
3. | Ahmedabad 1683 1302 2300
4. | Aizwal - 57 107
5. | Allahabad - 509 350
6. | Amritsar - 438 550
7. | Asansol - 207 210
8. | Bangalore 2000 1669 3700
9. | Bhopal 546 574 350
10. | Bhubaneswar - 234 400
11. | Chandigar - 326 264
12. | Cheennai 3124 3036 4500
13. | Coimbatore 350 530 700
14. | Daman - 15 25
15. | Dehradun - 131 220
16. | Delni 4000 5922 6800
17. | Dhanbad - 77 150
18. | Faridabad - 448 700
19. | Gandhinagar - 44 97
20. | Gangtok - 13 26
21. | Guwahati - 166 204
22. | Hyderabad 1566 2187 4200
23. | Imphal - 43 120
24. | Indore 350 557 720
25. | ltanagar - 12 102
26. | Jabalpur - 216 400
27. | Jaipur 580 904 310
28. | Jammu - 215 300
29. | Jamshedpur 338 28
30. | Kanpur 1200 1100 1600
31. | Kavaratti - 3 2
32. | Kochi 347 400 15
33. | Kohima - 13 45
34. | Kolkata 3692 2653 3670
35. | Lucknow 1010 475 1200
36. | Ludhiana 400 735 850
37. | Madurai 370 275 450
38. | Meerut - 490 52
39. | Mumbai 5355 5320 6500
40. | Nagpur 443 504 650
41. | Nashik - 200 350
42. | Panjim - 32 25
43. | Patna 330 511 220
44. | Pondicherry - 130 250

30




Sl. . * Municipal Solid Waste (Tonnes per day)
No. | NameofCity  —5555000(a) | 20042005 (b) | 201011 (d)
45. | Port Blair - 76 45
46. | Pune 700 1175 1300
47. | Raipur - 184 224
48. | Rajkot - 207 230
49. | Ranchi - 208 140
50. | Shillong - 45 97
51. | Shimla - 39 50
52. | Silvassa - 16 35
53. | Srinagar - 428 550
54. | Surat 900 1000 1200
55. | Thiruvanandapuram - 171 250
56. | Vadodara 400 357 600
57. | Varanasi 412 425 450
58. | Vijayawada - 374 600
59. | Vishakhapatnam 300 584 334
Total MSW 30058 39031 50592

* Municipal Solid Waste Study conducted by CPCB through;
a) EPTRI (19992000); b) NEERNagpur (20042005); c) CIPET during 20101

Table D-4 Disposed of Waste: Statavise generation, collection and treatment [as in
February 2016, CPCB (2014015) report]

Generated | Collected Treated Landfilled

Sl. No. States &UT (TPD) (TPD) (TPD) (TPD)

1 Andaman & Nicobar 70 70 05

2 Andhra Pradesh 4760 4287 6402

3 Arunachal Pradesh 116 705 0

4 Assam 650 350 0

5 Bihar 1670 - -

6 Chandigarh 370 360 250

7 Chhattisgarh 1896 1704 168

8 Daman Diu & Dadra 85 85 Nil

9 Delhi 8370 8300 3240

10 Goa 450 400 182

11 Gujarat 9988 9882 2644

12 Haryana 3103 3103 188

13 Himachal Pradesh 276 207 125 150

14 Jammu & Kashmir 1792 1322 320 375

15 Jharkhand 3570 3570 65

16 Karnataka 8697 7288 3000

17 Kerala 1339 655 390

18 Lakshadweep 21 - -

19 Madhya Pradesh 6678 4351 -

20 Maharashtra 22,570 22,570 5,927

21 Manipur 176 125 -

22 Meghalaya 208 175 55 122

23 Mizoram 552 276 Nil

24 Nagaland 344 193 -

25 Orissa 2374 2167 30
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Generated | Collected Treated Landfilled

SI. No. States &UT (TPD) (TPD) (TPD) (TPD)

26 Puducherry 495 485 Nil

27 Punjab 4105 3853 350

28 Rajasthan 5037 2491 490

29 Sikkim 49 49 0.3

30 Tamil Nadu 14500 14234 1607

31 Tripura 415 368 250

32 Telengana 6740 6369 3016 3353

33 Uttar Pradesh 19180 19180 5197

34 Uttrakhand 918 918 Nil

35 West Bengal 9500 8075 851 515

Total 1,41,064 %égz/’o?:gl (3247Z/‘?)2 4,515

Data of Annual Report 20184 & 201415

Table D-5 Waste generation and Future Predictions until 2041

Population in Ka Per Cabita Total Solid Wastesgeneration as
Year billion as per gr b per CPCB Reports  (Million
Solid Wastes
Census Report Tonnes/year)
2001 1.072 0.439 31.63
2011 1.247 0.498 47.00
2014 1.294 0.398 51.49
Calculated Projected figures
2021 1.345 0.569 71.15
2031 1.463 0.649 107.01
2036 1.518 0.693 131.24
2041 1.559 0.741 160.96

Table D-6 Generation of Municipal Solid Waste (MSW) in Clasd cities (total) and state

Source Prepared by author

average per capita MSW generation in selected states in 1999

Sl. |[Name of the State/Union  |Estimated MSW Per capita generation
No. [Territory (tonnes/day) (gm/day)
1. |Andhra Pradesh 4,652.20 364
2.  |Assam 199.64 223
3. [Bihar and Jharkhand 1,833.96 280
4. |Gujarat 4,718.57 451
5. |Haryana 772.52 276
6. |Himachal Pradesh 43.40 Al
7. |Karnataka 3,866.32 376
8. |Kerala 1,512.80 393
Madhya Pradesh and
0. Chhattisgarh 2,773.88 316
10. |Maharashtra 10,650.40 378
11. Manipur 49.60 201
12. Meghalaya 43.40 157
13 [Mizoram 57.64 296
14. |Orissa 801.04 366
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Sl.  |[Name of the State/Union Estimated MSW Per capita generation
No. [Territory (tonnes/day) (gm/day)
15. |Punjab 1,241.24 312

16. |Rajasthan 2,192.32 355

17. [Tamil Nadu 6,226.04 467

18. [Tripura 40.92 210

19. |Uttar Pradesh and Uttaranchal6,838.60 381

20. |West Bengal 5,797.60 321

21. |Chandigarh 248.00 397

22. |Delhi 6,000.00 475

23. |Pondicherry 74.40 295

Total 55011.85

SourceReport of CPCB on St atMSW offMacnoangpel nieanntc ea nbdy HE&MGIH iwni
Waste Composition

Studies conducted shows that the waste composition has changed rapidly duringQigoand

the proportion of high calorific value waste is increasing that has been reflectedPiarthimg
Commission Report 2014, Govt. of Indiable D7 shows that there is significant increase in paper
and plastic waste whereas the quantity of insert has come down. This calls for serious effort to utilize
compostable as well as burnable waste, adoptingp8Bepts for increasing resource utilisation by
various methods, namely, reusing, recycling, composting, biomethanationrtowasezgy etc.

Table D-7 Change in Composition of Municipal Solid Waste across the country

Composition (%)
Year i
Biodegradable | Paper Flgﬁztécesr/ Metal | Glass | Rags | Others | Inerts
1996 42.21 3.63 0.60 0.49 0.60 nil nil 45.13
2005 47.43 8.13 9.22 0.50 1.01 | 4.49 4.016 25.16
2011 42.51 9.63 10.11 0.63 0.96 nil nil 17.00

Sources: Plannin@ommission Report 2014, Govt. of India

Characterization of wastes is necessary to know changing trends in composition of wastes. Based
on the composition / Characterization of wastes, appropriate selection of waste processing
technologies could be madiable D8 shows the characteristics Miunicipal Solid Waste in 59

cities in India that governs the recycling rate.

Il. Overall Recycling Rate and Target (%) and Recycling Rate of Individual
Components of MSW (Primary Indicator)

There are no targets prescribed in India for recycling obpagific items. Informal rag picking is
prominent. The recyclable wastes continue to be low in Indian waste stream primarily due to
diversion by rag pickers. On an average, the recyclables in the MSW from residential areas consist
of plastic bags (3.1 ta&%), soiled newspaper (1.7 to 3.9%), corrugated boxes (1.4 to 2.5%), textiles
(1.3 to 2.6%), plastic containers and milk bags (0.8 to 1.9%). Glass, metal, rubber and leather
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components in the waste are very low in the range of 0.1 to 0.9%.

Newspaper, cdboard, thicker plastics bags, and metals are collected from door to door or
community bins. The waste collectors spend perhap®30of their time sorting saleable materials

from the refuse. Communities of 25to 100 families live on or near several desymspending

for their livelihood on scavenging. All of these people sell to middle men who often perform some
simple sorting and cleaning of the recycled materials. The middlemen sell to wholesalers and hence
back to primary industries. Some key fasttrat affect the potential for resource recovery are the
market for the separated material, its purity, its quantity and its location. The costs of storage and
transport are major factors that decide the economic potential for resource recovery. @erthe ot
hand, there are organized system of segregation of wastes, namely, glass, plastics, metals, textiles,
wood, papers, electrical/ electronic gadgets etc in several urban local bodies (ULB)s and recycle the
waste appropriately by the primary industrigs.Ihdia recycling initiatives through both the
informal system by rag pickers and formal system by the ULBs are carried out and reached a level
of 27% recycling as in 2016.

Table D-8 Recycling rate: Characteristics of Municipal Solid Waste in 59 citieg India

I\SICIJ'. Name of City Com(poz.;,tables Rec(%zl)ables C/N Ratio (kggilyK*g) Mczg:)ure
1 |Kavarati 46.01 27.20 18.04 2242 25
2 | Gangtok 46.52 16.48 25.61 1234 44
3 | ltanagar 52.02 20.57 17.68 3414 50
4 |Daman 29.60 22.02 22.34 2588 53
5 |Silvassa 71.67 13.97 35.24 1281 42
6 |Panjim 61.75 17.44 23.77 2211 47
7 | Kohima 57.48 22.67 30.87 2844 65
8 | Port Blair 48.25 27.66 35.88 1474 63
9 | Shillong 62.54 17.27 28.86 2736 63
10 |Simla 43.02 36.64 23.76 2572 60
11 |Agartala 58.57 13.68 30.02 2427 60
12 | Gandhinagar 34.30 13.20 36.05 698 24
13 | Dhanbad 46.93 16.16 18.22 591 50
14 | Pondicherry 49.96 24.29 36.86 1846 54
15 | Imphal 60.00 18.51 22.34 3766 40
16 |Aizwal 54.24 20.97 27.45 3766 43
17 | Jammu 5151 21.08 26.79 1782 40
18 | Dehradun 51.37 19.58 25.90 2445 60
19 | Asansol 50.33 14.21 14.08 1156 54
20 | Kochi 57.34 19.36 18.22 591 50
21 | Raipur 51.40 16.31 223.50 1273 29
22 | Bhubaneswar 49.81 12.69 20.57 742 59

34



I\?cl).. Name of City Comg;;tables Rec()(/)zl)ables C/N Ratio (kgz(a:IYK*g) Mo(l;;[)ure
23 | Tiruvanan 72.96 14.36 35.19 2378 60
24 | Chandigarh 57.18 10.91 20.52 1408 64
25 | Guwahati 53.69 23.28 17.71 1519 61
26 | Ranchi 51.49 9.86 20.23 1060 49
27 | Vijaywada 59.43 17.40 33.90 1910 46
28 | Srinagar 6177 17.76 22.46 1264 61
29 | Madurai 55.32 17.25 32.69 1813 46
30 | Coimbatore 50.06 15.52 45.83 2381 54
31 |Jabalpur 58.07 16.61 28.2 2051 35
32 | Amritsar 65.02 13.94 30.69 1836 61
33 |Rajko 41.50 11.20 52.56 687 17
34 | Allahabad 35.49 19.22 19.00 1180 18
35 | Visakhapatnam 45.96 24.20 41.70 1602 53
36 | Faridabad 42.06 23.31 18.58 1319 34
37 | Meerut 54.54 10.96 19.24 1089 32
38 |Nasik 39.52 25.11 37.20 2762 62
39 | Varanasi 45,18 17.23 19.40 804 44
40 | Jamshedpur 43.36 15.69 19.69 1009 48
41 |Agra 46.38 15.79 21.56 520 28
42 | Vadodara 47.43 14.50 40.34 1781 25
43 | Patna 51.96 12.57 18.62 819 36
44 | Ludhiana 49.80 19.32 52.17 2559 65
45 | Bhopal 52.44 22.33 21.58 1421 43
46 | Indore 48.97 12.57 29.30 1437 31
47 | Nagpur 4741 15.53 26.37 2632 41
48 | Lucknow 47.41 15.53 21.41 1557 60
49 | Jaipur 45.50 12.10 43.29 834 21
50 | Surat 56.87 11.21 42.16 990 51
51 | Pune 62.44 16.66 35.54 2531 63
52 | Kanpur 47.52 11.93 27.64 1571 46
53 | Ahemdabad 40.81 11.65 29.64 1180 32
54 | Hyderabad 54.20 21.60 25.90 1969 46
55 | Bangalore 51.84 2243 35.12 2386 55
56 | Chennai 41.34 16.34 29.25 2594 47
57 | Kolkata 50.56 11.48 31.81 1201 46
58 | Delhi 54.42 15.52 34.87 1802 49
59 | Greater Mumbai 62.44 16.66 39.04 1786 54

Source: CPCB report on managemehinunicipal solid waste, 2012
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[ll. 3R Indicators in Industrial and Hazardous Waste

The rate of generation of hazardous wastes in India was 7.467 million tonnes/year as in 2016, 6.7
million tonegyear as in 2009 and 7.24 million tones/year as in the year 2000 (CPCB Report, 2016,
2009 and 2000). It is generated by various industrial and anthropogenic activities mainly from
mining, tailings from pesticide based agricultural practices, industrialepses of textile,
pesticides, tannery, petrochemicals, pharmaceuticals, paints, oil refineries and petroleum
processing, fertilizers, asbestos, caustic soda and in production of many chemicals. The Rules
related to hazardous waste management (MoEF&C@ BP#&stablish the responsibility for the

safe and environmentally sound handling of ha
An occupier is a person who has under his charge, any plant or factory producing hazardous waste

or who holds hazardbs waste for the purpose of storage,
is defined as reclamation or reprocessing of hazardous waste in an environmentally sound manner
for the original purpose or f orhamatdédugewastgfarr pos e
a purpose of its original use or other use.

Common Treatment, Storage and Disposal Facilities (TSDF) are developed for the disposal of land
disposable HW at 22 different places in 10 States, namely, Gujarat (7 Nos.), Maharasht’a (4 Nos
Uttar Pradesh (3Nos.), Andhra Pradesh (2 Nos.), Himachal Pradesh (1 No.), Madhya Pradesh (1
No.), Punjab (1 No.), Rajasthan (1 No.),Tamil Nadu (1 No.), and West Bengal (1 No.). Total waste
handling capacities (disposal capacity) of these facilitids5i{90,568 million tones/year which is

much less than the present generation of 27,28,326 MTA ofdiapdsable HW. The deficit of

TSDF capacity is 1.2,27,758 million tones/year. It is obvious that additional TSDFs with waste
handling capacities to theirte of 15,00,000 million tones/year or so must be developed to
accommodate the present and future quantities of land disposable HW.

Utilization of hazardous waste as-mcessing in cement kilns or in other applications as a
supplementary resource or femergy recovery or after processing have very well been initiated in
the country. The guidelines for-gmocessing of hazardous wastes in cement plants have also been
prepared by GOI. By integrating-poocessing and treatment of wastes in energy androesoch
industry, the country can forego or significantly reduce investments in expensive incinerators, save
nonrenewal fossil fuels and raw material, reduce gtemrse gases, increase waste treatment
capacity, reduce the impacts of such hazardoussvastl also reduction in land fill requirements.

In order to ensure safe storage, treatment and disposal of hazardous wastes in an environmentally
sound manner without causing adverse effect to environment and human health, Govt. of India
notified, theHazardous Wastes (Management and Handling) Rules, in the year 1989 under the
Environment (Protection) Act, 1986 and these rules were amended from time to time and have
recently been revamped with notification of Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016. The status of generation and management of hazardous
waste in the country as in 2000, 2009 and 2016 is givéalble D9. The Indian industrial sector
generates an estimated 100 million tonnes/year chaaardousolid wastes, with coal ash from
thermal power stations accounting for more than 70 million tonnes/year. It is obvious that the
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