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Globally, total waste generation is
expected to reach 3.4 billion tonnes by
2050—a 69% increase from 2016 with
increase in GDP and population

2.24 billion tons of municipal solid
waste annually, of which only 55 per
cent is managed in controlled facilities.

SWG increases following the economic
advancement of countries from low-
income to high-income as per a World
Bank report

*Overview of Global Waste Sector®
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Waste Generation by Region

b. Amount of waste generated, by region
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Note: Data adjusted to 2016.



*Overview of Indian Waste Sector-*
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Due to the massive population, the total Waste generated among G20 countries (in million tons/year)
waste generated in India is more than
168,403.24 TPD, because of which India ranks CHNA 395,08
seventh globally in SWG UnITED TS =
[ mow w5 |
BRAZIL 79.07
INDOMESIA 65.20
Present rate of SWG in India is 0.34 kg per [EESREEENI E-T
capita per day, which is expected to reach up MEXICO | 5310
to 0.7 kg per day by 2025 GERMANY  |17/5063
JAPAN 2.1
FRANCE | 36.75
TURKEY | 35.37
Annual greenhouse gas emissions from MSW RHEDRIGION o
are expected to go up to 41.09 million tonnes e -
by 2030 REPUBLIC OF KOREA | 20.45
SOUTH AFRICA | 18.46
ARGENTINA | 1791
SAUDI ARABIA | 16.13
India will generate 165 million tonnes of AUSTRALIA [ 1335 , | . _
waste by 2030 and 436 million tonnes by 0 w0 10 M B0 N0 30 40
2050. https://mohua.gov.in/pdf/627b8318adf18Circular-

Economy-in-waste-management-FINAL.pdf



» |nappropriate waste disposal -
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o Residual waste -
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BB < Waste that is neither recycled nor reused, i.e. waste
material not collected separately for recycling or
composting /digestion, and residues from sorting
processes.

' ¢ Nonhazardous industrial waste including waste material
= (solid, liquid or gas) produced by industrial, mining and
agricultural operations. It excludes certain coal mining
wastes and wastes from normal farming activities

| & Materials that are difficult to be recycled either due to
technological limitations, costs, natural resources, and
human resources.

Examples

contaminated soil, ceramics, gypsum board, linoleum, leather, rubber, textiles, glass, industrial
equipment, electronics, storage tanks, filters, fertilizers, pesticides, pharmaceutical waste,
detergents and cleaners, photographic film and paper; and residues such as sludge from the
treatment of public water supplies




EU has set two targets for
municipal waste targeted
at

2030:

At least 60% of MW
should be reused or
recycled (Waste
Framework Directive)

 Residual (non-recycled)

MW should be reduced
by half (circular
economy action plan
and zero pollution action
plan)

* What is happening in other countries 7

EPA published

the National
Recycling

Strategy Nov, 2021
and reaffirmed the
goal to increase the

U.S. recycling rate to
50 percent by 2030.
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Scotland has placed
a ban on the
disposal of
biodegradable
municipal waste to
landfill, which is
expected to be
implemented in
December 2025.



° What are India’s targets ? :
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Swacch Bharat
Mission, 2014 « Hazardous and

Despite having a oo Tt
opulation areater aste Management er wastes
Pop : g Rules, 2016 (Management and
than United States, Bio-Medical Waste Transboundary

India is in process of Management Rules, Movement) Rules
notifying targets for SPUIEEE 2016

lid d idual Management Rules i
solid and residua Construction and Plastic Waste

waste management Demolition Waste Management Rules
Management Rules, Amendment 2022
2016
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Environmental threats
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Entail the extraction of new

materials

Stalling the circularity of
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* Residual waste dumping in India- a glimpse
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Crude dumping of waste occupies ~1250 hectares of precious land in India each year.

There are 2120 existing dumpsites (CPCB annual report 2016-17)

Landfills were originally located outside of the cities, but as cities expanded, dumpsites
are now almost inside the cities.

Delhi's open dumps at Ghazipur (69 metres high), Okhla (55 metres high) and Bhalswa (56 metres
high), have resulted in garbage dumps of 13 MMT, 7 MMT and 6 MMT respectively.

Estimated that more than 10,000 hectares of urban land is locked in these dumpsites in
India.



Target 11.6: By 2030, reduce the adverse per capita environmental impact
of cities, including by paying special attention to air quality and municipal
and other waste management

Target 12.4: By 2020, achieve the environmentally sound management of
chemicals and all wastes throughout their life cycle, in accordance with
agreed international frameworks, and significantly reduce their release to
air, water and soil in order to minimize their adverse impacts on human
health and the environment

Target 12.5: By 2030, substantially reduce waste generation through
prevention, reduction, recycling and reuse

*Waste management and SDG linkages*
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Indicator 11.6.1: Proportion of municipal solid waste collected
and managed in controlled facilities out of total municipal waste
generated, by cities

Indicator 12.4.1: Number of parties to international multilateral
environmental agreements on hazardous waste, and other
chemicals that meet their commitments and obligations in
transmitting information as required by each relevant agreement

Indicator 12.4.2: (a) Hazardous waste generated per capita; and
(b) proportion of hazardous waste treated, by type of treatment

Indicator 12.5.1: National recycling rate, tons of material recycled
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Development model based on the CIRCULAR ECONOMY

approach that looks at sustainable waste management and
optimum utilization of resources
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Circular economy-based
development approach is
one of the key strategies
being adopted for
achieving the 2030 Agenda

for Sustainable
Development Goals
(SDGs).

The linear economy
Y

A

Circular economy °

\ Take & Make Waste
L=
'"'i'l |-

L LY s
Materals Product

End of Mem

—

Material consumption at the urban
level alone is expected to climb from
40 billion tonnes in 2010 to 90 billion
tonnes in 2050, with the primary

driver being the demand for

construction materials.['2
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https://www.orfonline.org/research/from-linear-to-circular/

Value Realization Potential from Circularitys———

Substitute wasted resources Monetize wasted capacity

e

Circular

Economy
Opportunity
by 2030

End of life
disposal

Recover wasted embedded values Lengthen wasted lifecycles

Source-Accenture 2019




* Revenue Generation in Circular Economy -
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Compost and Bio-CNG Treated sludge and wastewater

6,570 crores and 3285
crores respectively

365 crores and 1,679 crores
per annum respectively

C&D .
Dry recycling

"416 crores per annum

11,836 crores per annum

https://mohua.gov.in/pdf/627b8318adf18Circular-Economy-in-waste-management-FINAL.pdf



focus areas in residual wastes®
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Municipal solid

waste (Dry and Biomedical waste Hazardous waste
wet)
C&D waste E-waste Plastic waste

/,
\/
Municipal Municipal sewage End-of-life vehicles \/

X
wastewater sludge 1
N\ -




* Municipal Waste - Dry waste*

India SWG

Increase in SWG
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Circular Supply
Chain Model

Provide renewable
energy, bio-based or
fully recyclable
input material to
replace single-
lifecycle inputs

Recovery and
Recycling Model

Recover useful
resources/energy
out of disposed
products or by-
products

Product Life
Extension Model

Extend working
lifecycle of products
and components by
repairing, upgrading

and reselling

* Business models for circular economy®

Sharing Platform
Model

Enable increased
utilization rate of
products by making
possible shared use/
access/ ownership

®

Productas a
Service Model

Offer product access
and retain
ownership to
internalize benefit
of circular resource
productivity

Savings from circular economy are estimated at US$ 624 billion in year

2050, for the current development trend (KPMG study)

17
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. Plastic Pollution .
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Forecast S

Approximately 3.4 million tons per annum of plastic waste was
generated in India in 2019-20 while the per capita waste
generation from 2016 to 2020 almost doubled

More than half of all the
g'aSt'CS ‘Z"’e’ipmd;ggg have If plastic production and use grows as currently planned, by
s i ' 2030, the GHG emissions could reach 1.34 gigatons per year,

equivalent to 295 new 500-megawatt coalfired power plants.

. L O O L B
1950 1960 1970 1980 1990 2000 2010 2020 2030

Global annual plastic production in million tonnes

19
Source: Plastic Atlas 2019



*Circular economy - Plastic waste®
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Circular Supply Chain— Product Life Extension—s Sharing platforms ——s Product as a service —— Recovery and Recycling

* Bio Based Feadstock
* GHG based Feedstock
+ Other alternative

Design for modularit | — Repair &
polymers ¢ Y Refurbish
J_ Share-l
Durables (Fore.g.
rigid consumer
Polymer products) )
Manufacturing [ Plastic Conversion ]

Mo unwanted additives
Biodegradable and

Renting & Leasi
compostable packaging enting & Leasing—

Chemical Recycling

»

Non - Durables (For
e.g. packaging)

Returnable
& Refillable
packaging

Mechanical Recycling

Collection &
material recovery

[ Recycling

[ Waste collection ]

[ End- of- life ]
treatment

|

Energy
Light weight Recovery & Epc:c:d
packaging Carbon Capture fodues
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. Plastic Pollution °
7. . T . ——

I. ] - ‘

Plastic Waste Management Amendment Rules, 2021 prohibited manufacture, import, stocking, distribution, sale and use of

plastic carry bags having thickness less than 120 microns with effect from the 31st December, 2022.

il S
;1 Single Use Plastics such as Ear buds with plastic sticks, Plastic sticks for balloons, Plastic bags, Candy sticks, Ice - cream
sticks, Polystyrene (Thermocol) for decoration, Plastic plates, cups, glasses, cutlery such as forks, spoons, knives, straw,
$rays and wrapping or packing films, were banned completely from 15t July 2022 onwards

z = 23

Currently, NITI Aayog along with several industries, academia and ministries is engaged in testing of biodegradable plastics
and developing associated standards.

Several innovative technologies for disposal of Plastic Waste are
e Utilization of Plastic Waste in Road Construction

e Co processing of Plastic Waste in Cement Kilhs
e Conversion of Plastic Waste into Fuel oil: Refused derived Fuel (RDF)
e Disposal of plastic waste through Plasma Pyrolysis Technology (PPT)

T ;
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* Municipal Waste - Dry waste* o
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Wet Waste

v

Bio-conversion

v

'

MSW

* Circular Economy: Wet Waste Management °

Composting

Biomethanation

—P

Biogas

l

Dry Waste

Thermal Applications,
Power Generation

l

l

Bio-manure

Replacing LPG/ CNG
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*Circular Economy: Wet Waste Management
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Benefits of circular economy model in wet waste processing through bio-methanation

- Net additional contribution to economy of 2,460
crores per annum if 50% wet waste is processed by bio-
methanation

- Employment generation of about 1 crore man-days
during construction and about 0.60 crore man-days for
0&M, in perpetuity.

« Reduction in GHG emissions by about 10.36 million
tonnes CO2 equivalent



*Policy Interventions - Wet Waste—— -

Financial Assistance as follows:

ISR ottty o o 0 iy o R v
I sty sl

Existing biogas
units switching to
CBG




Major Challenge for ULBs

Dealing with legacy of neglect which has
resulted in garbage heaps built up at
dumpsites.

Objective of Legacy Waste
Management

To reduce environmental and social
externalities through leachate discharges,
gaseous emissions, loss of visual amenity, foul
odours, and harbouring of disease-carrying
pests.

* Legacy Waste Management

Sanitary landfills are the ultimate means
of disposal for unutilised municipal solid
waste from waste processing facilities
and other types of inorganic waste that
cannot be reused or recycled



*|nitiatives : Legacy Waste Management *
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» As part of Swachh Survekshan 2020, the emphasis is laid on remediation of legacy waste
dumpsites and scientific sanitary land fill.

« A total weightage of 110/700 (i.e 16%) is earmarked for remediation of dumpsites and
scientific disposal of waste.

» Under Swachh Survekshan 2019, 345 Legacy Waste dumpsites have been remediated.

For a city to achieve at least 3 star rating:

» 60% of the mandatory components are to be achieved(which include scientific disposal of different streams
of waste e.g. dry waste processing, wet waste processing etc. 34% weightage )

» At least 50% of the essential components are to be achieved ( which include Scientific Land fill, availability,
Use and disposal 20% weightage) and

* A minimum of 30% of desired components are to be achieved(which includes dumpsite remediation 20%
weighatge).

* In view of the above, the Ministry has given utmost importance to ensure remediation of dumpsites and
encouraging scientific processing of waste streams, thus resulting in Zero Land Fill.



* Waste Water Management
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e Urban India generates 72,368 MLD of
municipal sewage estimated to (@h sl e
increase to 1,20,000 MLD by 2050. Raw Water i
Sources ' wastewater

. I non-potable water
Benefits '

Water

Treatment [ resources

Municipal  Agriculture ‘

for agricultural
purposes

e Recycled wastewater: additional
source of water

Source of revenue for utilities
Economic and environmental benefits
Incentives for ULBs to strengthen
Sewerage and treatment
infrastructure

e Social benefits

Nutrients

for industrial and
urban applications

Energy

Others: { :
R for industrial and

cellulose  Manufacturing use
chemicals

Wastewater
Tr
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* Circular economy: Waste water management °

Sewage ! i

?enera/tet; — | 26,360 : - 32 414 ! ! 43,624 !
Mcum/yr ! ) : ' ! !

____________________________________

To bring circularity in
Targetasa %
of SEWage s wastewater management, NITI
0
generation Aayog has taken steps
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ek e Framework for reuse of
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Sector wise wastewater to be reused
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20000 17519
15000 e Development of standards
10000 ST for water neutrality in
5000 438(1)860 2790 3875 industries

3500.34 3941.01 4161.69
0
2026 2036 2050
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Approximately 95% of C&D waste can
be reused or recycled if processed
scientifically.

]2

00 -
Circular economy beings opportunities
for innovations in cutting down on raw
materials and reducing residual and
waste matter, quality improvement
and cost reduction throughout the
lifecycle of structure and its various
components.

C&D waste -

Adaptive reuse- It is a
method that reuses
whole or part of a
structure that is
redundant.

deconstruction (DfD)-
It is a designing
method that enables
quality and quantity of
materials that can be
re-used at the end of a
building’s life

NITI Aayog

Design for reuse (DfR)-
It incorporates the use
of reclaimed
components in the
design of new
structures.

Design for longevity
(DfL)- It is a principle that
current buildings in
planning phase should be
planned for long-term
use. The construction
material should be of top
quality which could
enhance the life of the
building.



* C&D waste -
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& -Design and construct for
recycling and reuse
ApproaCheS Vmﬂ Construction < B Reduce use of virgin materials
for circularity Extraction of approach +Reduction in the overall waste

raw materials generation
-Integration of a demolition plan
Manufacturing of
I:;h building products
L] ¥
Wast - Decentralized cluster based
aste approach for recycling waste

L} Yay
"o, b EE{ ;npapr:.i%iwent Bl - Data collection through ICT
*e Anventlonai technology

design

'o’ Constructlun ."-
&
N e
Yy T ~ Design for Mandate use of certain % of recycled

Deconstruction waste

» : .
¢
‘ TG Legislative Sl - Reduce GST on recycled materials

Building’s use & approach
maintenance

- Setting green building standards




° Other NITI Aayog initiatives °
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* NITI Aayog has formulated the Model Concession Agreements (MCAs) and Model Request for Proposals
documents (RFPs) for Integrated Solid Waste Management (including BioRemediation of Legacy Waste)
and Integrated Liquid Waste Management (including Faecal Sludge Management) on Hybrid Annuity Model
(HAM) of Public-Private Partnership (PPP). Hon'ble NGT has ordered all the states and ULBs to adopt this

model concession agreement framed by NITI Aayog

* NITI undertook mainstreaming of approaches and measures for building resource efficient and circular

Indian Economy in line with the SDGs
* NITI Aayog and EU unveiled Status Paper and Way Forward on Resource Efficiency & Circular Economy”

and “Four Sectoral Strategy Papers on Resource Efficiency on Steel, Aluminium, Construction &

Demolition Waste, Secondary Materials Management in Electrical & Electronics Sector”.

https://www.eeas.europa.eu/node/57035_en https://pib.gov.in/Pressreleaseshare.aspx?PRID=1561 008"



* NITI Aayog Initiatives °
NITI Aayog
The status paper on Resource Efficiency & Circular Economy brings out 30 recommendations
out of which 14 recommendations have identified as priority actions.

a. Formulation of a National Policy on RE/CE

b.

c. Mainstreaming RE&CE in existing flagship missions,

d. A Modern Recycling Industry with level playing between primary and secondary producers,

e. R&D for development of scalable technologies for RE & CE, and

f.

https://pib.gov.in/Pressreleaseshare.aspx?PRID=15610

https://www.eeas.europa.eu/node/57035 en 08 -



THE SUCCESS STORIES

Municipal wastewater
recycled and reused
as process water for
PandesaraTextile Industrial
Estate in Surat

Chennai
Metropolitan
Water Supply
& Sewerage
Board applies
anaerobically
digestion
of sludgeto
produce bio-
gas from it.
Volume of gas
produced is

in the range of 523.92 m3 per
hr (12,574m3 per day) and is

Source: Circular economy in municipal solid and liquid waste, MoHUA

being utilized for production
of power through biogas
engine. The averageelectrical
energy production from bio-

gas is 2 KWh/m3 of biogas

MRF plant
established in
Indore on PPP
model with an
investment
of €30 crores
helps reduce
the financial
burden on
municipal body.
It attracts more
recyclers to
better quality products with
98% purity levels
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*  Way Forward °
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Better data will give better information on waste generation which will lead the policy makers to
take decisions on RRRR (Reduce, Reuse, Recycle and Recover).

Replace with other materials that are easier to decompose in nature- sustainable products
initiative

Improving the recycling process so that it does not accumulate and cause pollution in nature
- EPR initiatives

stimulate recycling through the implementation of the waste directives.

strong waste prevention policies targeting municipal waste increasing waste prevention
Waste to energy initiatives (exploring newer avenues

Right to repair initiative



° Govt Initiatives .

Swachh Bharat (Clean India) Mission, which aims to provide access to solid and
liquid waste management treatment to all villages, cities, and states.

‘Waste to Wealth’ initiative - working to identify, develop, and deploy
technologies to treat waste to recycle materials, generate energy, and extract
resources of value.

As 1nitiated by CPCB, an MIS portal for fetching the information from grassroot
level will help to aggregate the information at any level and also to answer
questions like who generate, what type and what treatment is being given.

https://cpcb.nic.in/uploads

NITI Aayog



THE BEST WAY TO DEAL WITH
TRASH IS TO NOT HAVE ANY!

| " I | : "‘:
t'hank yolu

_r,_.).—d




	Achieving Circular Economy in Residual Waste Management
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	End-of-life vehicles
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37

