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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL

NEW DELHI
ORIGINAL APPLICATION NO. 607/2024

Ne) s Item titled "In Lucknow’s waste - side story plastic peril
(\
Qv of /ﬁamts grim picture” appearing in The Hindustan Times dated
NOTARIAL
22.04.2024.

PROGRESS REPORT BY WAY OF AFFIDAVIT FILED BY

COMMISSIONER, LUCKNOW MUNICIPAL CORPORATION WITH
AFFIDAVIT

I, Gaurav Kumar, S/o Shri Ompal Singh, aged about 33 years, Municipal
Commissioner of Lucknow Municipal Corporation (LMC), Lucknow, U.P., do

by solemnly affirm and declare as under:

2. The accompanying compliance affidavit has been drafted by counsel on

my instructions. The contents of this affidavit are true and correct and

are derived from official records of the LMC, and no material fact has

been concealed.

;; SWORN - Vit¥§ Herpple Tribunal initiated proceedings suo motu based on the above-
S BEFORE ME

referenced news item concerning plastic waste mismanagement in

Satya Prakas Srivastava
Advocate & Notary
Lucknow U.P. India

2]0F|26
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Lucknow. The LMC acknowledges the environmental concerns raised and
has accordingly undertaken a comprehensive scientific waste-
management program, as detailed below and supported by documentary
evidence annexed hereto.

4. The remediation of approximately 18.5 lakh metric tonnes (MT) of legacy
waste has been successfully completed. As of March 31, 2026, the entire

quantum of 18.5 lakh MT has been scientifically processed, and 38 acres

Q\TY

f land have been reclaimed under the LMC initiative by the empaneled

ency, M/s Bhumi Green Energy. A green belt is being developed by the
LMC, and a letter has been sent to the Divisional Forest Officer seeking
recommendations for plant species to be planted on this reclaimed land.
This milestone was achieved through the operation of a robust
plant with a processing capacity of 4,000 tonnes per day (TPD), ensuring
that 100% of the resulting by-products have been scientifically disposed

of and/or channelized for gainful reuse in accordance with applicable

norms. It is further submitted that the entire remediation process has

been undertaken in strict compliance with the guidelines prescribed by
CSIR-NEERI, and the reclaimed land parcels are currently being

repurposed for the development of green public utilities, thereby

SW%RE!'; nggd&tgtﬁﬁing to environmental improvement and sustainable urban

development. A true copy of the technical document detailing the

Satya Prakash Srivastava
Advocate & Notary
Lucknow U.P. India

22\e7 124
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project execution, plant capacity, and total processed quantities
is attached herewith as Annexure-1.

5. That the city of Lucknow generates, on an average, approximately 2,000
metric tonnes (MT) of fresh municipal solid waste per day from nearly
7.5 lakh residential and commercial establishments. In order to ensure a

seamless and “zero-gap” processing cycle, the LMC has established a

850 tonnes per day (TPD). The total plastic waste generation within the

LMC is approximate 233 TPD. A Plastic Waste Assessment and
Characterization study was conducted by CPCB in collaboration with the
answering Respondent. True copy of the Plastic Waste Assessment
and Characterization Report is hereby annexed and marked as
Annexure-2,

6. That it is submitted that, with a total installed capacity of 2,600 TPD, the
said facility exceeds the average daily waste generation of 2,000 TPD,

thereby ensuring that 100% of the fresh waste is scientifically processed

SWORN & Vimiediely upon receipt. Such high-capacity infrastructure guarantees
BEFORE ME

that no untreated or unprocessed waste is diverted to or dumped at the

S. Qi
Satya Pra gfr Srivastava
Advocate & Notary
Lucknow U.P. India

29 | 62|26
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Sanitary Landfill (SLF). As has been duly noted by the competent
authority, the operationalization of the aforesaid three units has enabled
“100% scientific processing” of the entire daily municipal waste
generated, effectively transitioning the city into a “zero fresh waste

dump” model. Consequently, only about 8~11% of the total incoming

maintaining zero treatment gaps and ensuring complete scientific

processing of its daily municipal waste stream.

7. That the technological infrastructure established at the Shivri processing
facility is state-of-the-art and constitutes a fully integrated waste
management ecosystem. The site has been duly developed to include
windrow platforms, internal road networks, specialized processing sheds,
and automated weighbridge systems for accurate monitoring and
regulation of incoming waste. It is submitted that, under the said system,
segregated biodegradable waste is processed through large-scale
windrow composting, wherein the waste is arranged in elongated beds

SWORN & arepeniedically aerated by mechanical turners to ensure proper scientific

BEFORE ME
a decomposition. The facility is further equipped with advanced dry-waste

Satya Prakash Srivastava
Advocate & Noiary
Lucknow U.P. india

22| 6%\ 26
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segregation lines for recovery of recyclable materials and for screening
of suitable feedstock. Non-recyclable inorganic waste is processed into
Refuse-Derived Fuel (RDF) pellets, which are subsequently utilized for
co-processing in cement and paper kilns in an environmentally compliant
manner.

8. That additionally, specific waste streams, including discarded coconut

shells and similar biomass, are subjected to shredding and/or conversion

to biochar for use as a soil amendment. Combustible non-recyclable

600°C, thereby ensuring substantial reduction in waste volume and
minimization of environmental impact.

9. That through the aforesaid comprehensive and multi-layered processes
including windrow composting, material recovery, RDF generation, and
controlled incineration the Shivri facility ensures that virtually the entire
quantity of fresh municipal waste is scientifically processed and diverted
from open dumping. Consequently, only minimal inert residues, such as
soil-like fractions and construction debris, are ultimately directed to

landfill disposal in accordance with applicable environmental standards.

SWORN & VARIAE kopy of the details of this infrastructure, supported by

S ® &,
Satya Prakash c@rivastava
Advocate & Notary
Lucknow U.P. India

2203|226
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photographic evidence, is annexed herewith and marked as
Annexure 3.

10. That, in addition to the centralized composting framework, the LMC
initiative is also implementing decentralized bio-methanation projects
for the scientific processing of organic waste and generation of clean,
renewable fuel. In this regard, under a Public-Private Partnership (PPP)
model, two major facilities are presently under development.

11. That it is submitted that the first project comprises a 300 TPD Bio-CNG

t located at Nadarganj in Lucknow, being developed and operated

.....

/s EverEnviro Resource Management Pvt. Ltd., for conversion of
|cipal wet waste and market waste into biogas. The civil construction
of the said facility stands completed, and installation of requisite
machinery is presently underway, with commissioning expected by
December 2026. It is further submitted that the .project timeline
witnessed a marginal adjustment owing to the absence of a cement
concrete (CC) approach road. As the site falls within the jurisdiction of
the Lucknow Development Authority, necessary coordination was
undertaken by LMC with the said authority, which has since accorded
approval for construction of the approach road. The execution of the said
SWORN & VEBHA 8 scheduled to commence imminently, thereby facilitating the

BEFORE ME

Y( movement of heavy vehicles and equipment to the project site.
Satya Pra asq?;’

Srivastava

Advocate & Notary
Lucknow U.P. India

29 \eF |26



1140
\J

12. Thatitis further submitted that the second project entails a 150 TPD Bjo-
CBG plant being developed by M/s Jay Bharat Maruti Enviro Bioenergy
Lucknow Pvt. Ltd., which is designed to utilize cattle dung and
agricultural residues, including Napier grass and rice husk, for production
of approximately 10 TPD of bio-methane. The said facility boundary wall
construction work started.

13. That the aforesaid projects, being implemented by private

concessionaires under the strategic supervision and directions of LMC,

organic waste at source into clean and sustainable energy. A true copy
of the progress reports and supporting photographic

documentation is annexed herewith and marked as Annexure 4.
14. That, as a further measure under the LMC initiative to progressively

eliminate dependence on landfill disposal, the Council has proposed a 25
MW Waste-to-Energy (WtE) power plant at Shivri in Lucknow under a
Public-Private Partnership (PPP) framework. The proposed facility is

envisaged to process approximately 700—1,000 tonnes per day (TPD) of
Refuse-Derived Fuel (RDF), to be sourced from the Shivri processing site

: - _
SW%‘?&_ gR\{EESIEﬁ@‘IaS adjoining Urban Local Bodies (ULBs), for the purpose of

Y\ﬁ% electricity generation. It is submitted that the said initiative is aimed at
Satya Pra

Srivastava

Advocate & Notary
Lucknow U.P. India

22)6 H G
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substantially reducing the financial and environmental costs presently
incurred in the long-distance transportation of RDF to cement kilns
located in distant regions, thereby also contributing to a reduction in
associated carbon emissions. In order to ensure transparency, efficiency,
and adherence to best practices, the LMC has issued a Request for
Proposal (RFP) for the appointment of a transaction. advisor, in

___compliance with the norms of the India Infrastructure Project

lopment Fund and the applicable UP PPP Selection Guidelines.

further submitted that this facility has been developed under a
regional cluster framework to cater to the disposal of Refuse Derived Fuel
(RDF) from smaller Urban Local Bodies (ULBs) such as Unnao and
Barabanki. Upon commissioning, the proposed Waste-to-Energy (WtE)
facility—which is envisaged to ultimately utilize up to approximately
1,200 TPD of RDF—shall provide a sustainable and integrated solution
for the management and disposal of residual waste, thereby further
strengthening the overall solid waste management framework and
minimizing landfill dependency. A true copy of the published RFP is

annexed herewith and marked as Annexure 5.

sWORN d¥ernateal Refuse-Derived Fuel (RDF) generated at the Shivri processing
BEFORE ME

N facility, arising from both legacy waste remediation and ongoing fresh

atya Prakash Srivastava
= yAdvocate & Notary
Lucknow uU.P. India

o0 7 \of}\lé,
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waste processing, is systematically channelized towards environmentally
compliant end-use applications; It is submitted that, till date, a
cumulative quantity of approximately 3,65,456.27 MT of RDF derived
from legacy waste and 2,75,030.47 MT from fresh waste has been duly
dispatched to 51 nos. cement manufacturing units and paper mills across

India for co-processing. Notably, this dispatched RDF contains a non-

galy recorded in detailed ledgers and supported by transport receipts. By
utilizing industrial cement kilns as end-consumers of RDF, the
Respondent ensures that plastic-rich refuse is neither subjected to open
burning nor disposed of in landfills, while simultaneously reducing the
dependence of the industrial sector on conventional fossil fuels. True
copies of the relevant dispatch ledgers and transport receipts

are annexed collectively herewith and marked as Annexure-6.

16. The Lucknow Municipal Corporation (LMC) operates an extensive
network of Material Recovery Facilities (MRFs) for the scientific
segregation of dry waste. At present, eight (08) MRFs are operational; of

SWORN & VtREE|Eur are currently bei
BEFORE ME y being upgraded, and a tender for the purchase

of required machinery is in progress. These facilities are managed by

Satya Prakash Srivastava
Advocate & Notary
Lucknaw U.P. India

2967126
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authorized door-to-door collection agencies—namely M/s Lucknow
Swachhata Abhiyan Pvt. Ltd. and M/s Lion Enviro Lucknow Pvt. Ltd.—
under formal contractual arrangements with the LMC.

17. That the facilities receive source-segregated dry waste and utilize
advanced sorting technologies, including trommels, conveyor systems,
and magnetic separators, to recover recyclables such as paper, plastic,
metal, and glass. This process simultaneously generates clean refuse
streams suitable for Refuse Derived Fuel (RDF) production.

18. That it is further submitted that, based on a comprehensive capacity

RIS
AR b sessment, the existing MRF infrastructure is adequate to meet current
?'/' o J.'a.‘ N
W :;“ m\‘ [e uirements. Additionally, the construction of a large-capacity MRF is

\}5“\\»57‘ b ) S
= 3

oposed to cater to projected future waste volumes. The door-to-door
collection mechanism currently covers over 90% of households, ensuring
source segregation and enabling efficient processing at the MRFs. True
copies of the capacity assessment reports of the eight

operational MRFs are annexed herewith and marked as

Annexure-7.
19. That, with a view to streamlining waste logistics and enhancing urban
sanitation efficiency, an integrated network of transfer stations has been
SWORN & Véagﬂﬁé?\ed across Lucknow. The said network comprises Fixed

K %\Compactor Transfer Stations (FCTS) and Portable Compactor Transfer
ra

tava
Gatva P Srivas
atyﬁ*«dvocate & Notary
Lucknow U.P. Indid

10
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Stations (PCTS), designed to optimize primary waste collection ang
secondary transportation. At present, three FCTS units located at Ghaila,
Bhaisora, and Ganga Kheda are fully operational, while two additiong|
units at Dayal and SD Palace are under construction. Insofar as the
portable compactor network is concerned, sixteen (16) new two-bin

PCTS units have been commissioned along with six modified existing

NO

7\its, and thirteen (13) additional two-bin PCTS units and two (02) FCTS
.

gapacity compactors, which are thereafter transported to the Shivri
facility through bulk carriers, thereby significantly reducing
transportation frequency and operational inefficiencies. It is further
submitted that fifteen (15) refuse compactors are deployed within the
city’s collection fleet for in-situ compression of waste. The remaining
transfer station projects have been tendered, and execution is underway,
with completion expected by mid-2026. These measures collectively
result in substantial reduction in traffic congestion, carbon emissions, and
overall transportation costs. True copies of work-progress reports

and photographic evidence are annexed herewith and marked

as Annexure-8. SWORN & VERIFIED
BEFORE ME

S % :

Satya Prakash Srivastava
Advacate & Notary
Lucknow U.P. india
22 |e3 )26
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20. That, in furtherance of the “Plastic Road” initiative under the CM GRID
Scheme, LMC has undertaken the utilization of non-recyclable plastic
waste in bituminous road construction. It is submitted that approximately
2 km of roadway has already been constructed using about 9.6 tonnes
of shredded plastic, along with three internal roads utilizing
approximately 6.36 tonnes of plastic waste. A further stretch of

approximately 16 km is presently under construction, wherein nearly 50

nes of plastic waste shall be incorporated into the asphalt mix. True

Yig

:2’/(";(;,3“‘,:’4 ,\.("\’

i 0" copy of the CM GRID Scheme dossier is annexed herewith and
"v_; I"_‘l

/ ,\‘\;';/"./ //

7 ivn~_~marked as Annexure-9.

—

S

21. That, during the period from April 2025 to March 2026, the LMC
conducted extensive enforcement drives under the Plastic Waste
Management Rules, 2016, aimed at curbing the use and circulation of
single-use plastics (SUP). Enforcement teams—comprising police
personnel and urban eco-task forces—conducted inspections across
markets, commercial establishments, and public spaces. These
operations resulted in the seizure of 1,548 kg of prohibited SUP materials,
the imposition of ¥63,15,440/- in penalties for SUP violations, and an

additional ¥49,75,910/- collected in littering fines.
SWORN & VERIFIED

BEFORE ME

Satya Prakash Srivastava
Advocate & Notary
Lucknow U.P. India

22 |eg|26

12
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Subsequently, between April 2026 and June 2026, an additional 126 kg
of prohibited plastic was seized, with penalties amounting to ¥7,12,500/-
imposed for plastic violations and %8,85,800/- for littering. All

enforcement actions are duly recorded in official registers.

Simultaneously, the LMC carried out sustained public awareness
campaigns across markets, educational institutions, offices, and transit
hubs to promote eco-friendly alternatives such as cloth and paper bags.

Supported by designated municipal officers and local organizations—

cluding the Ekatva Foundation—these combined enforcement and
whreness efforts have led to a significant reduction in plastic litter and
iproved overall compliance. True copies of enforcement records
and campaign materials are annexed herewith and marked as

Annexure-10.

22. That LMC undertakes regular cleaning operations of the Gomti River
ghats and associated stormwater drains to prevent accumulation and
ingress of plastic waste into water bodies. Dedicated manpower and
mechanized equipment are deployed for removal of waste from
riverbanks, drains, and connected channels, and all such collected waste

SWORN & ERRsRqQsted to the Shivri facility for further processing. These activities
BEFORE ME&
- are duly documented through reports and photographic records. True
Satya Pragas Srivastava

Advocate & Notary
Lucknow U.P. India

29 [63]2C&

13



copies of the same are annexed herewith and marked as
Annexure-11.

23. That LMC has engaged M/s Shree Shyam Packaging for the scientific
disposal and processing of non-recyclable plastic waste seized during
enforcement operations. The said agency undertakes shredding of plastic
waste into fine material suitable for use in road construction or energy

recovery. It is submitted that, till date, approximately 14,260 kg of seized

stic waste has been processed, resulting in the generation of 14,260

O Mi\:“‘i-“ g f reconstituted material returned to LMC for controlled disposal. All
WOE ee
»wo

\
\
oot;, oe o guch transactions are duly recorded, and the agreement along with

processing records are maintained as evidence of lawful disposal. True
copies thereof are annexed herewith and marked as Annexure-
12.

24. That, in order to prevent entry of plastic and debris into watercourses,
LMC has installed iron-mesh screens at the inlets of multiple drains
discharging into river systems. These screens effectively trap solid waste
while allowing free flow of water. The drainage network is subjected to
periodic desilting and cleaningioperations, and the collected waste is
transported to the Shivri facility for processing. Maintenance logs and

SW%’E’; gRYE gb%%phic evidence substantiate the ongoing implementation of these

ot Y. S
Satya Prakash Srivastava -
Advocate & Notary
Lucknow U.P. India

22\sF |26

14
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measures. True copies thereof are annexed herewith and marked
as Annexure-13.

25. That, in the matter titled Priyadarshini Colony Sector D Residence

Welfare Society v. State of Uttar Pradesh & Ors., this Hon'ble Tribunal,
upon consideration of the compliance affidavit filed by the answering
1 Respondent, was pleased to dispose of the proceedings vide order dated

06.08.2025. The Hon'ble Tribunal, inter alia, observed that in view of the

progress reflected in the affidavit dated 01.07.2025, the Respondent was

Satya Prakagh Stivas
Adv & NOTARY
LA e iy
v\ Reed Ng R AT

“iyemaining 4.64 lakh MT of legacy waste by December 2025. It is

/

True copy of the order dated 06.08.2025 in 0.A. No. 654 of 2022

is annexed herewith and marked as Annexure-14,

26.

That, in parallel with the aforesaid compliance measures, LMC has sought
limited judicial intervention against the Environmental Compensation
Order dated 02.04.2025 issued by the U.P. Pollution Control Board.

Aggrieved thereby, the Respondent preferred Special Leave Petition

(SLP) bearing Diary No. 72597/2025 before the Hon'ble Supreme Court

of India, inter alia, on grounds of lack of jurisdiction and procedural

SWORN & Vireguletities, particularly in light of the substantial compliance and
BEFORE ME

remediation efforts already undertaken.
Satya Prakash Srivastava

Advocate & Notary
Lucknow U.P. India

22 [6F] 26
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The reliefs sought in the said SLP are limited to:

a) Grant of Special Leave to Appeal against the judgment dated
21.08.2025 passed by the High Court of Judicature at Allahabad,
Lucknow Bench in Writ-C No. 7723 of 2025;

b) Setting aside of the Environmental Compensation Order dated

]\l’\ 02.04.2025 issued by the U.P. Pollution Control Board; and

Pty ;. c Passing of such further orders as this Hon’ble Court may deem fit
”T ¥ ) l}

// and proper in the facts and circumstances of the case.

True copy of the said SLP is annexed herewith and marked as

Annexure-15.

27. It is respectfully submitted that arbitration proceedings are currently
underway between the Lucknow Municipal Corporation (LMC) and the
erstwhile concessionaire, M/s Ecogreen Energy Private Limited. The LMC
is actively preparing its counter-claim, estimated at approximately 3600
crore, against the said concessionaire. Upon the recovery or realization
of this counter-claim amount, the environmental compensation of ¥14.40

crore imposed by the Uttar Pradesh Pollution Control Board (UPPCB) shall

SWORN & VERfyRfleposited.
BEFORE ME

3. P.5

Satya Prakash Srivastava
Advocate & Notary
Lucknow U. P India

22(0? )
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28. That, in view of the aforesaid facts and the substantial progress achieved
in the domain of scientific solid waste management, it is most respectfully
submitted that the measures undertaken by the Respondent adequately
address the concerns raised and are in full conformity with applicable
environmental norms. The Respondent further submits that it remains
committed to implementing any additional directions that may be issued

by this Hon’ble Tribunal in the interest of environmental protection and

DEPONENT

Verification:-

Verified at Lucknow this 20% day of July, 2026 that the contents of above affidavit are
based on the information derived from the official record and as such true and correct

as per my knowledge and belief, no part of it is false and nothing material has been
concealed therefrom.

SWORN & VERIFIED
BEFORE ME

= DEPQNENT

Satya Prakash Srivastava
Advocate & Notary
Lucknow U.P. India

22|64 )26

_A\80 0sility the GEPONED
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1151 ANNEXURE 1

Annexure 1- Bioremediation of Lesacy Waste Dump Sites

Ghaila Site

More than 6.5 lakh tons of legacy waste at the Ghaila Dump Site were processed by the Lucknow
Municipal Corporation. Currently, this site has been handed over to the Lucknow Development
Authority (LDA). The LDA is developing the Rashtriya Prerna Sthal, which will be spread over 65
acres. The site will house a museum dedicated to prominent personalities, a massive rally ground that
can accommodate 100,000 people, and more.

18
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Updated Overview: Legacy Waste Bio-Remediation & Site Reclamation at Shivri

This report details the successful execution of the bio-remediation initiative for legacy waste at
abandoned dump sites, specifically addressing the management of 18.5 lakh Metric Tons (MT) of
accumulated waste. Following a competitive bidding process, M/s Bhumi Green Energy Private
Limited was awarded the contract to undertake this critical environmental project.

Operational Execution & Milestones

To meet the project objectives, the concessionaire established a high-capacity processing facility
capable of handling 4,000 Tons Per Day (TPD). Through rigorous operational adherence and
streamlined workflows, the entire 18.5 lakh MT of legacy waste was successfully processed between
March 2024 and the present date.

All by-products generated during the remediation process have been managed and disposed of in strict
accordance with the guidelines and protocols established by the CSIR-National Environmental
Engineering Research Institute (NEERI), Nagpur.

Land Reclamation & Sustainable Initiatives

The project has resulted in the reclamation of 25 hectares of land, which is currently undergoing
sustainable redevelopment. Key post-remediation activities include:

e Green Belt Development: Transformation of the site into an ecological zone.
o Infrastructure Upgrade: Installation of a modern Fresh Waste Processing Plant.
Waste-to-Energy Contribution

A central component of this initiative is the production of Refuse Derived Fuel (RDF). By converting
non-recyclable, high-calorific-value waste into a viable energy source, the project has facilitated the
dispatch of 3,32,872.81 MT of RDF to various cement industries, effectively contributing to the
circular economy.

Shivri Legacy Waste site — Mar/2021

%

19
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Legacy Waste Summary

Legacy Waste Disposal Summary

Intake (In MT)

Net Qty Of By Products Production (In MT)

Net Qty Of By Products Dispatched (In MT)

sr.No. Month '"g::a‘;e)ed ﬁ?ﬁiﬁ:ﬁ’&i Molsture | cap waste f;:lr:fv‘;r;:';')‘ (g:;;::ls RDF Producss |sr.No. Month C&D Waste ((:;:;;:,l;r;;:::; Biosoil (Below 6 MM) RDF TOtaDlify ATES

M.T.) MM) (Quantity) patched
1 14 March To 31 March-2024 30652.88 | 29777.88 | 5955.58 | 6848.91 | 1042226 | 119112 | 5360.02 | 29777.88 | 1 14 March To 31 March-2024 140935 2079.56 0.00 2773.72 6262.63
2 01 April To 30 April-2024 7500953 | 7511815 | 15023.63 | 1727717 | 2629135 | 300473 | 1352127 | 7511815 | 2 01 April To 30 April-2024 13710.5 14822.53 80.49 11518.32 40131.84
3 1 May To 31 May-2024 11006039 | 110437.05 | 22087.41 | 2540052 | 38652.97 | 4417.48 | 19878.67 | 110437.05 | 3 1 May To 31 May-2024 12222.50 17760.00 0.00 20913.37 50895.87
4 1June To 30 June-2024 106158.55 | 100300.00 | 20060.00 | 23069.00 | 35105.00 | 4012.00 | 18054.00 | 100300.00 | 4 1June To 30 June-2024 6579.00 17040.00 382.65 15576.61 39578.26
5 1July To 31 July-2024 10910536 | 103225.00 | 20645.00 | 2374175 | 3612875 | 4129.00 | 18580.50 | 103225.00 | 5 1July To 31 July-2024 27563.00 25420.00 145.63 11272.42 64401.05
6 1AugTo31 Aug-2024 6380645 | 75010.00 | 15002.00 | 1725230 | 26253.50 | 3000.40 | 13501.80 | 75010.00 | 6 1 Aug To 31 Aug-2024 24660.50 21360.00 129851 11376.88 58695.89
7 15ep-2024 31 Sep-2024 5154000 | 4346000 | 7822.80 | 804010 | 1781860 | 2173.00 | 760550 | 43460.00 | 7 15ep-2024 31 Sep-2024 19887.50 39400.00 296.05 9513.74 69097.29
8 10ct 2024 to 31 0ct-2024 69107.70 | 72900.00 | 13122.00 | 1348650 | 29889.00 | 3645.00 | 12757.50 | 7290000 | 8 10ct-2024 to 31 0ct-2024 11137.00 47560.00 682.68 9232.70 68612.38
9 1 Nov-2024 to 30 Nov-2024 81652.55 | 8022000 | 14439.60 | 1484070 | 3289020 | 4011.00 | 14038.50 | 8022000 | 9 1 Nov-2024 to 30 Nov-2024 18898.50 48900.00 132083 6100.14 75219.47
10 1Dec-2024 To 31 Dec-2024 91744.18 | 93730.00 | 1687140 | 17340.05 | 3842930 | 4686.50 | 1640275 | 93730.00 | 10 1Dec-2024 To 31 Dec-2024 30229.00 52520.00 129.77 11768.65 94647.42
11 1Jan-2025 To 31 Jan-2025 8247225 | 84560.00 | 15220.80 | 15643.60 | 34669.60 | 4228.00 | 14798.00 | 84560.00 | 11 1Jan-2025 To 31 Jan-2025 11954.00 32780.00 592.78 13251.72 58578.50
12 1Feb-2025 To 28 Feb-2025 85805.80 | 83210.00 | 14977.80 | 15393.85 | 3411610 | 4160.50 | 1456175 | 83210.00 | 12 1Feb-2025 To 28 Feb-2025 12835.50 31460.00 875.82 21730.28 66901.60
13 1 March-2025 31 March-2025 91062.82 | 88480.00 | 1592640 | 16368.80 | 3627680 | 4424.00 | 15484.00 | 88480.00 | 13 1 March-2025 31 March-2025 11631.50 18000.00 214.32 33846.26 63692.08
14 1 April-2025 to 30 April-2025 8501686 | 90500.00 | 16290.00 | 16742.50 | 37105.00 | 4525.00 | 15837.50 | 90500.00 | 14 1 April-2025 to 30 April-2025 8148.50 17960.00 400.08 18708.83 4521741
15 1 May To 31 May-2025 9621435 | 95540.00 | 17197.20 | 1767490 | 3917140 | 4777.00 | 16719.50 | 95540.00 | 15 1 May To 31 May-2025 13717.00 35540.00 1521.80 15834.91 66613.71
16 1JUNE TO 30 JUNE 2025 82740.18 | 85460.00 | 15382.80 | 15810.10 | 35038.60 | 4273.00 | 1495550 | 85460.00 | 16 1JUNE TO 30 JUNE 2025 14362.00 24860.00 1852.92 15710.34 56785.26
17 01JULY TO 31 JULY-2025 7685249 | 76740.00 | 1381320 | 14196.90 | 3146340 | 3837.00 | 13429.50 | 76740.00 | 17 01JULY TO 31 JULY-2025 10621.00 24000.00 1701.81 10553.59 14687640
18 01 AUGUSTTO 31 AUGUST-2025 66807.11 | 66560.00 | 11980.80 | 12313.60 | 27289.60 | 3328.00 | 11648.00 | 66560.00 | 18 01 AUGUST TO 31 AUGUST-2025 9718.00 10260.00 1414.87 14898.58 3629145
19 | 01SEPTEMBERTO 30 SEPTEMBER-2025 | 6017570 | 60310.00 | 1085580 | 11157.35 | 2472710 | 3015.50 | 1055425 | 60310.00 | 19 | 01SEPTEMBERTO 30 SEPTEMBER-2025 13523.50 16900.00 2692.98 13931.28 47047.76
20 | 010CTOBERTO310CTOBER-2025 | 5139164 | 5152000 | 9273.60 | 953120 | 2112320 | 2576.00 | 9016.00 | 51520.00 | 20 01 0CTOBER TO 31 OCTOBER-2025 15007.00 23920.00 2282.53 10076.20 51285.73
21 | 01NOVEMBERTO30NOVEMBER-2025 | 59467.67 | 59000.00 | 10620.00 | 10915.00 | 24190.00 | 2950.00 | 10325.00 | 59000.00 | 21 | 01NOVEMBERTO 30 NOVEMBER-2025 15179.00 22560.00 3052.63 5555.04 146346.67
22 | 01DECEMBERTO31DECEMBER-2025 | 66463.88 | 67060.00 | 12070.80 | 1240610 | 2749460 | 3353.00 | 1173550 | 67060.00 | 22 | 01DECEMBERTO31DECEMBER-2025 23263.00 24080.00 272452 10566.98 60634.50
2 01JANUARY TO 31 JANUARY-2026 | 69814.83 | 70000.00 | 12600.00 | 12950.00 | 28700.00 | 3500.00 | 12250.00 | 70000.00 | 23 01JANUARY TO 31 JANUARY-2026 21779.50 34880.00 2303.41 12886.34 71849.25
24 | 01FEBRUARYTO 28 FEBRUARY-2026 | 65995.56 | 64660.00 | 11638.80 | 1196210 | 26510.60 | 3233.00 | 11315.50 | 64660.00 | 24 | 01FEBRUARYTO 28 FEBRUARY-2026 8664.50 27340.00 6255.08 12746.80 55006.38
25 01 MARCH TO 31 MARCH-2026 2087139 | 2221000 | 3997.80 | 4108.85 910610 | 111050 | 388675 | 2221000 | 25 01 MARCH TO 31 MARCH-2026 7525.00 67900.00 17643.22 10282.84 103351.06
26 01 APRILTO 05 APRIL-2026 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26 01 APRILTO 05 APRIL-2026 0.00 14820.00 3982.04 2246.27 21048.31

GRAND TOTAL 1849990.12 | 1849988.08 | 342875.22 | 364471.86 | 728863.03 | 87560.72 | 326217.25 | 1849988.08 GRAND TOTAL 364225.85 714122.09 53847.42 332872.81 1465068.17
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Legacy Waste Status: Before and After

New fresh waste processing plant established on land reclaimed from legacy waste
remediation.

21
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Legacy Waste Processing Methodology as per Central Pollution Control Board (CPCB)

CPCB has published a methodology/guidelines for undertaking biomining/bioremediation work.

Mining of Legacy

Stabilizing Waste
(Bio culture and aeration)

Screening of Waste

y

>150 mm

Contains Bricks,
coconut shells,
footwear, cloths,
large plastic etc.

Density Separator

80-100 mm

Shredding as per requirement/industry need

30-50 mm

RDF/Recycling/Road Making

Bio - Earth /
Good Earth

Farmers/
Landscaping/Soil
Conditioner

22
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Heap Culturing

Shivari, a

: QQWM+X54, Shivari, Uttar Pradesh 226008, India
Lat 26.797637°
Long 80.781451°

09/05/24 11:16 AM GMT +06:30

- " Kl 6PS Map Camera
Shivari, Uttar Pradesh, India
QQWM+X54, Shivari, Uttar Pradesh 226008, India
Lat 26.797741°
Long 80.781366°
11/05/24 11:20 AM GMT +0

Uttar Pradesh, India
QAQWM+XS4a, Shivari, Uttar Pradesh 226008, India
Lat 2
Long 80.782922°
| 11/05/24 11:55 AM GMT +05:30

[LMC processes waste pile
equivalent to 3-storey bldg

Vivek.Chauhan
@timesofindia.com

Lucknow: Lucknow Muni-
cipal Corporation (LMC)
has reclaimed 15 acres of
land at the Shivri Plant on
Mohan Road through the
seientific processing of app
roximately 7 lakh metric
tonnes of legacy waste, a
process that began in March 4
this year. : = - ‘ -

In a report released on The reclaimed land at Shivri plant holds the potes | to be used for
Nov 28, LMC disclosed that  urban infrastructure projects

the Shivri plant, spanning
40.4 acr previously
sedamassive wastepile equ-
ivalent to a three-storey bu-
ilding. This mound, spread
over 30 acres, amounted to
18.56 lakh metric tonnes of
waste—about a three-storey
building. The buildup was
attributed to poor waste ma-
nagement practices by the
previous contractor, M/s
Eco Green Energy Pvt. Ltd.,
which processed only a fra
tion of the waste between
2016 and 2022.

To address the issue,
LMC cancelled the contr
tor's agreement and, with
govt approval, allocated Rs
96.53 crore in Jan for waste
clearance.

Bhumi Green Pvt. Ltd.
was appointed in March to
carry out the task, with ad-
ditional funds bringing the
total allocation to Rs 106.18

crore for managing any sur
plus waste. By Now 2024, the
private firm processed 39%
of the legacy waste, with
work on track to clear the re-
maining 11.56 lakh metric
tonnes within the next 12
months. Thecompany setup
facilities capable of proces-
sing 4,000 metric tonnes of
waste daily using two plants
with four advanced machi-
nes. To manage the leachate
produced from the waste, a
dedicated treatment plant
was setup.

Officials said that waste
is processed scientifically,
with byproducts such as
construction and demoli-
tion (C&D) materials, coar-
se soil, and other residuals
being redirected for indust-

metric tonnes of Refuse De-

-ived Fuel (RDF) was prepa
red and supplied for indust-
rial purposes. A dedicated
treatment plant was also in-
stalled to manage leachate,

ing minimal environ-
mental impact.

itional _municipal
ioner Dr Arvind
“This project is a
transformative step for the
city. Not only have we suc-
cessfully reduced a massive
waste pile, but we've also re-
claimed 15 acres of land,
which is already being deve-
loped into a garden. This
green space will improve
the environment and serve
as a model for urban deve-
lopment. Going forward,
this reclaimed land holds
the potential to be used for
further urban infrastructu-
re projects, enhancing the
quality of lifefor residents.”

Water Sprinkling for Controlling Dust

R

EJ 6Ps Map Camera

QQWM+X54, Shivari, Uttar Pradesh 226008, India
Lat 26.798322°

Long 80.783394°
16/04/24 10:34 AM GMT +05:30

B orsmpc
B srsmacanen

Lucknow,Uttar Pradesh, India
Shivari Lucknow Uttarpradesh India, Lucknow,
Uttar Pradesh 226008, India

Lat 26.797472, Long 80783097
04/26/2025.09:01'/AM GMT+05:30
Note : Captured by GP!

[

Green Belt Development on Reclaimed Land
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Biomining Machinery in Processing Plant

24
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Third Party Monitoring by Reputed Institutes

* National Environmental Engineering and Research Institute (NEERI)- A
CSIR institute and an Apex Environment-related body in India have been jointly
appointed to oversee the by-product characterization and disposal monitoring for
this project.

* Indian Institute of Technology, Roorkee- Appointed as third party for quantity
and volumetric monitoring.

* Veermata Jijabai Technological Institute (VJTI)- Appointed as third party for
quantity and volumetric monitoring.

Shivari, Uttar Pradesh 226008, India

3 Lat 26.795947° Long 80.779462°
gl 27/02/202 05:30
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Site Visit Observation of Shivari by CSIR-NEERI

1. LMC has constructed a Bio-mining processing plant at Shivari dumpsite and it was seen
operational during the site visit.

2. The Legacy waste was being excavated, biodegradation culture was sprayed and the
processed waste was brought to the plant.

3. Oversize materials such as big cloth, plastic, stones, etc. were segregated manually to avoid
damage to the processing machinery.

4. Product separation was seen in Bio-mining mechanical operations in stages. Products
segregated from the plant were kept separately before dispatch.

5. The plant structure and machinery appear adequate for the Bio-mining operations as per
Legacy Waste CPCB Guidelines 2019, and improvements can be made.

6. As the project progresses, project work will proceed according to the project proposal. The
samples from SLF will also be collected to analyze the MSW components to confirm their
feasibility for processing in Biomining.

-y ﬁ GPS Map Camer:

\ .} Shivari, Uttar Pradesh, India : £ Shivari, Uttar Pradesh, India
" '}.{.7 Qqwm+x54, Shivari, Uttar Pradesh 226008, India
o &4 11Lat 26.79735° Long 80.78118°

Google” o 05/03/2025 12:20 PM GMT +05:30 ‘ ) :26 PM GMT +05:30

5 ek

{97 & PR & «v"<mGPSMapCamera 3

el L
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Seed Germination Test of Bio Soil

Shivari, Uttar Pradesh, India o~ Shivari, Uttar Pradesh, India

QQWM+X54, Shivari, Uttar Pradesh 226008, India 0 QQWM+X54, Shivari, Uttar Pradesh 226008, India
Lat 26.797412° . Lat 26.797418°

Long 80.782886° Long 80.782889°

17/09/24 06:47 PM GMT +06:30 25/09/24 05:22 PM GMT +05:30

Shivari, Uttar Pradesh, India 3 ) Shivari, Uttar Pradesh, India
QQWM+X54, Shivari, Uttar Pradesh 2268008, India < - QQWM+X54, Shivari, Uttar Pradesh 226008, India
Lat 26.797402 b Lat 26.7974

Long 80.782891° Long 80.782896°
30/09/24 06:10 PM GMT +05:30 > ) 29/09/24 06:49 PM GMT +05:30
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Live Monitoring

MNMEOE - il

v

A

camera / @011765462

camera 9011765462 camera 10@D11765462

ot f ey BN | ol

“amera 1

3

@011765462 camera 14@011765462 camera 15@011765462 camera 16@011765462

*For effective and efficient functioning of the processing plant, whole of the premise will be covered under
47 no. CCTV surveillance 24X7.

il
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RDF Dispatch Details

BHUMI GREEN ENERGY

RDF DISPATCH SUMMARY SHEET 06.04.2026 till

SR NC -

FACTORY NAME | e TRIP |~ QUANTITY | -
1 ACC LIMITED [Kymore) 1124 38546.42
2 AMBUJA CEMENTS LIMITED 15 57293
3 BINDALS PAPERS MILLS LTD 2 7393
4 BIOTA SAVIOUR PRIVATE 1 2537
5 Birla Corporation LTD (Satna) 143 5369.11
6 CHAMUNDA PAPERS PVT LTD 2 57.89
7 CRYSTAL BALAJI INDUSTRIES PRIVATE LIMITED 27 897.93
8 Dalmia Cement Bharat Limited 2 7591
2 DEV PRIYA PAPERS PVT LTD 12 453.56
10 DEV PRIYA PRODUCTS PVT LTD 5 178.78
11 ECOGATEWAY PRISM 21 767.34
12 ECOPRISM JOHNSON LIMITED (Satna) 631 22576.13
3 GARG DUPLEX & PAPER MILLS PVT LTD 593 20213.70
14 HEIDELBERG CEMENT INDIA LIMITED 100 3284.59
15 INDIAN AGRO ORGANICS 1 36.49
16 JECEMENT LIMITED 4472 15604.20
17 KK DUPLEX AND PAPER MILLS PVT LTD 7 243.08
18 KRISHNANCHAL PULP AND PVT LTD 91 2846.01
19 M/S BINDLAS DUPLEX LIMITED 753 26289.83
20 MAA SHEETLA VENTURES LIMITED 79 2598.84
21 MAHALAXMI CEAFTS PVT LTD 66 1960.59
22 MEENU PAPER MILLS PVT LTD 146 5060.49
23 MS SHAKTI KRAFFT AND TISSUES 19 609.40
24 ORIENT BOARD & PAPERS MILLS PVT LTD 8 211.47
25 Papar Mill 25 874.83
26 PASWARA PAPERS LTD 2 56.94
27 Chadha Pepar Mill [ Bilashpur ) 131 4329.86
28 PRISM JOHNSON LIMITED (Satna) 1138 43039.25
29 RAMASYAMA PAPERS PVT LTD 42 1324.53
30 SHAKUMEHRI PULP & PAPER MILLS LTD 52 1652.85
31 SHREE BHAGESHWARI PAPERS PVT LTD 53 1535.16
32 SIDDHESWARI INDUSTRIES PVT LTD 1 24.24
33 SIDDHESWARI PAPER UDYOG 299 10357.18
34 SIDHARTH PAPERS PVT LTD 232 828236
35 SIDHI CEMENT WORKS 161 6152.24
36 SILVERTON INDUSTRIES LTD 948 3392590
37 SUCHI PAPER MILLS LTD 8 297.28
38 SUYASH KRAFT & PAPERS PVT LTD 137 5159.94
39 TEHRI PULP AND PAPER LTD 172 6150.09
40 ULTRATECH CEMENT LIMITED (Dalla) 1305 46285.29
41 DEVRISHI PAPERS PVT LTD 15 499.70
42 NEW BONAZA INDIALTD 15 49551
43 ALPANA PAPERS PVT LTD 2 T172
44 SILVERTOAN PAPERS LIMITED 10 342.45
45 MARUTI PAPERS PVT LTD 8 311.56
46 VISHWANATH PAPER & BORDS PVT LTD 30 1099.89
47 SHREE SIDHBALI PAPER MILL PRIVATE LTD 73 2689.18
48 RAC PAPER MILLS HAPUR 4 159.56
49 REWA MSW ENERGY SOLUTIONS PVT.LTD 1 2922
50 HARIOM INDUSTRIES LIMITED KANPUR 241 9689.47
GRAND TOTAL 9395 333390.14

29



1163 30

RDF Disposal Co-processing Certificates

AD R
UitraTech
Acknowledaement of Material Receipt
Certificate: SDCW/23/25-26 Date: 13.10.2025

This is to certify that we have received the following quantities of Sorted MSW/ Plastic Waste
sent by M/s. Bhumi Green Energy, collected from site of Lucknow Municipal Corporation,
Shivari, Lucknow, Uttar Pradesh as declared by M/s. Bhumi Green Energy in our Cement
Kiln during the period 1** November 2024 to 30™ September 2025,

The guantity mentioned is not issued to any other entity.

This certificate is not valid for any EPR benefit

This document is for submission to Lucknow Municipal corporation, Uttar Pradesh only
Quantity (Tons): 26.187.80 MT

Receipt details for the period 1" November 2024 to 30* September 2025 for location
Lucknow — Uttar Pradesh as declared by the client.

A0
=

Authorized Signatory
From Ultratech Cement Ltd.
(Unit: Sidhi Cement Works)

e Engowwr’s Ooocy

UltraTech Coment Limited
{Unit = Stdhi Coment Works)
Jaypee Vihar, Vitlage-Majhigawan, P.O. Bharatpur, Tebsil - Rampur Nafkin, Distt. Sidhi (M.P.) - a86 776
Ted. : +91.7802-276701-276710 | W : www.ultratechcement.com
Registered Office : ‘8" Wing, Ahura Centre, 2nd Floor, Mahakali Caves Road, Andheri (East), Mumbad - 400 093
Tel. : +91-22-66917300 | CIN ; L26940MM2000PLL 128420 1
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SHREE SIDHBALI PAPER MILLS PRIVATE LIMITED

=

= E——

2

Date- 25-11-2025

Receipt & Processing / Utilization Certificate

This is certified that we have received the 489.660 MT RDF (Refuse derived fuel) inthe Month

of October- 2025, supplied from BHUMI GREEN ENERGY ENVIROCARE LLP Lucknow Plant
colid Waste Plant Shiveri Pankheda, Lucknow (226101) waste plant through our supplier SBC

Minerals Private Limited, 39, Kalika Singh Katra, G.T Road Chanddhasi, Chandauli, Uttar
Pradesh -232101

This material has been co-processed / stored Inour waste to energy
PAPER MILLS PRIVATE LIMITED 9TH KM,
Pr,_a'de sh, 251001

plant SHREE SIDHBALI
BHOPA ROAD, MUZAFFARNAGAR, Muzaffarnagar, Uttar

1 Period/Month ] Type of Waste |I Qty. Received I_in_Mt} |
October-2025 Non- Recyclable Solid Waste 489.660 MT .
material RDF

BALI PAPER MILLS PRIVATE LIMITED

GSTIN : 09AACCAIBTABIZK

CIN @ U21012UPSR0RTEOnS0T

4 Office & Work [r¥m Stane, Bhopa Rosd) Muzaffarmagar-251 ant L, R Pht 7351006200, 7351006210
E-mail - shreesidnbafipapermil sl mallieom, infa@sldhbaipapermikscom | sasaeEsidhbaipa

parills:com, wabsila: wwwsidhballmils.com
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VECHILE DETAILS

SHREE SIDHBALI PAPER MILLS PRIVATE HMITEI

RN (R e | FOELVERY CHALEAN “SBC MINERALS DISPATCH | DISPATCH
LSJE’ l i RACK SORRBEIEN D NO. INVOICE NO DATE. ary.
| 1 | RIO7GEGO78 | 146950 | DCU102526/74501 SUP/RDF/2526/933 | 01-10-2025 35.550 |
| 2 | BRO1G@9121 | 147234 | DCUI02526/74524 SUP/RDF/2526/952 | 03-10-2025 42.880 |
~| 3 | UPBIET3404 | 147255 | DCU102526/74527 SUP/RDF/2526/953 | 03-10-2025 21,320 |
a | UKO7CA4417 | 147291 | DCU102526/74534 | SUP/RDF/2526/958 | 03-10-2025 20,070
S UP19T5265 | 147446 | DCU102526/74540 SUP/RDF/2526/974 | 04-10-2025 33,570
B UP19ATI468 | 147451 | DCU102526/74541 | SUP/RDF/2526/975 04-10-2025 35.760
7 UP11CT3466 | 147613 | DCU102526/74551 | SUP/RDF/2526/983 | 05-10-2025 41.060
8 HR738484 | 147617 | DCU102526/74553 SUP/RDF/2526/985 | 05-10-2025 30.090

9 HRE7E5383 | 147627 | DCU102526/74554 SUP/RDF/2526/986 | 05-10-2025 43,500

10 PB13BT0514 | 147659 DCU102526/74558 SUP/RDF/2526/987 05-10-2025 42,830

1 HRSBEQ0BA | 147762 | DUC102526/74561 | SUP/RDF/2526/991 | DG-10-2025 40:870

12 | HR55A83599 | 147795 | DUC102526/74564 | SUP/RDF/2526/992 | 06102025 | 25,270 |

| 13 | PB4EWO755 | 147801 | DCU102526/74566 SUP/RDF/2526/997 | 06-10-2025 | 33770 |
|14 | UP12ATI001 | 147817 | DCU102526/74569 SUP/RDF/2526/998 | 06-10-2025 ‘, 35.020 |
L TOTAL 2 | | 489.660

E-rmal

&

Director

GSTIN: D9AACCATET4BIZIC

For SHREE SIDHBALI PAPER MILLS PRIVATE LIMITED

CINEU21012U P ISECFTCO0S0T 4

Oih Km, Slone, Bhops Road, Muzaltamagar-251 001 (L R) Ph. 1 7351006200, 7151006210
dhbalipapermills.com | sakes@sihbalipaparmilis. com, welbsils | wew skhbalimils.com

32
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TIN 09473100498 dt. 1.4.95
GSTIN No. - D9AAACT028581Z0 a
CIN. : U210220L1993PLC119328

PULP & PAPER LIMITED
Office & Works . 9 K.M. STONE, BHOPA ROAD, MUZAFFARNAGAR-251 001
© - 0131-2468383, 2468384, 2468385, 2468386 E-mail : accounts@tehripaper.com
Date- 12-10-2025

Receipt & Processing / Utilization Certificate

This is certified that we have received the 420,480 MT RDF {Refuse derived fuel) in the Month
of September- 2025, supplied from BHUMI GREEN ENERGY Lucknow Plant Solid Waste Plant
Shiveri Pankheda, Lucknow (226101) waste plant through our supplier SBC Minerals Private
Umited, 39, Kalika Singh Katra, G.T Road Chanddhasi, Chandauli, Uttar Pradesh -232101

Rel No.

This material has been co-processed / stored in our waste to energy plant TEHRI PULP &
PAPER LTD. situated at 9™ km, Bhopa road Muzaffarnagar-251001

' Period/Month | Type of Waste | Qty.Received (in Mts)
September-2025 Non- Recyclable Solid Waste | 420.480 MY
material RDF

—_—

Total Qunatity 420.480 MT List As Enclosed:

For TEHRI PULP & PAPERLTD. .
. 7 9 . \E
/«’y | g |

(Adthorized sign)) /.

TIe
o e

9001 : 2000

Regd. Office: 216, AGARWAL PRESTIGE MALL PLOT NO. 02
COMMUNITY CENTRE RANI BAGH, PITAMPURA, NEW DELHI - 110024 %414-

33
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TIN 09473100495 dt. 1.4.85
GSTIN No. : 09AAACT02858120
CIN 1 U210220L1983PLC118328 /

PULP & PAPER LIMITED

Office & Works = 9 KM. smamnmmnm-zsms
. accounts@tehripaper
@ - 0131-2468383, 2468384, 2%48.&3& .

=z N
Y ~ SBCMINER, | 'i"“ﬂ 4

| SUP/RDF/2526/648

1 HR67E3634 | 144189 DCU102526/74266

2 UP11T9226 | 144201 DCU102526/74267 SUP/RD‘/ISIG/GSOV

3 HRA5C1443 | 144453 DCU102526/74289 SUP/RDF/2526/667

4 | PBO2DRS297 | 144460 DCU102526/74290 SUP/RDF/2526/668

5 | HR38ACS5783 | 145018 DCU102526/74344 SUP/RDF/2526/713

6 | PBOSAB9847 | 145020 DCU102526/74346 SUP/RDF/2526/714

S S

7 PBO3APSS12 | 145024 DCU102526/74350 SUP/RD¥/2526/71%

— *

8 | RIOVGD1941 | 145025

2025 33 710

OCUL02526/74351 | SUP/ROF/2526/716 | 1809 l

7 2008 34.400
19.09-
P
.*’ ‘U 1279356 145041 DCUlOZSZ‘/"JSB SUP/ROFDSIG/"S 2025 24.540
20-09-
0
_1 UP13ATB18) 145144 DUC102526/74365 SUP/RDF/ZS26/733 2025 31,550 )
| 2109
11 | R 7 | 145324 4
RI31GB3087 | 145324 | DCU10F2526/74385 SUP/RDF/2526/755 e £2.2%
| 2109
1 HR67ES383 4537 4
| u 383 | 145371 | DCU102526/74391 | SUP/RDF/2526/758 b am
| SUBTOTAL | | 420.480
For TEHRI pLLe & =#u$;"‘_“m‘f$\\
))" ‘/»— \ %
/@4 ={ K |
Shepa Read |
{Authorized )
& 150 %
9001 : 2000

PLOT NO. 02 Ac‘\#’
Regd. Office : ""w%mmmmmmm““ ?(1(,,
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% SHRI MAHAVIRAI NAMAN %

GARG DUPLEX AND PAPER MILLS PVT LTD

Date- 12-11-2025

Receipt & Processing / Utilization Certificate

ThtsBanlﬂodthohmmmdmeuWIRDF(ldusodcmdfud)hdn
Month of September- 2025, supplied from BHUMI GREEN ENERGY Lucknow Plant Solid
Waste Plant Shiveri Pankheda, Lucknow (226101)waste plant through our supplier SBC
Minerals Private Umited,39, Kallka Singh Katra, G.T Road Chanddhasi, Chandauli, Uttar
Pradesh -232101

This material has been co-processed / stored In our waste to energy plant GARG DUPLEX
AND PAPER MILLS PVT.LTD. located at - 8.5 km, Bhopa Road, Muzaffarnagar, Uttar

Pradesh-251001
Period/Manth Type of Waste Qty. Recelved (in Mts)
September-2025 Non- Recyclable Solid Waste 2256.600 M1
material RDF

For GARG DUPLEX AND PAPER MILLS PVT.LTD.

) .-
m

i
K :

Vo
/:v
N
e
A

wnxau sign.)

Works & Regd. Office : 8.5 Km., Bhopa Resd Muzatfamagar-251 001 (U.P) « Phone +91-85941089875-80
E-mail : garg_ouplex@hoimal com « CIN : U21011UP1985PTCOOT4T2
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¥ SHRI MAMAVIRAI NAMAH R

GARG DUPLEX AND PAPER MILLS PVT LTD

VECHILE DETAILS

y | upsarsi2a [142220| DCU102526/74087 SUP/RDF/2526/526 | 2-9-25 —
, | HR6IC7663 | 142280 | DCU102526/74088 SUP/RDF/2526/531 | 2:9-25 34.900
3 | weeesest |1423¢7 | OCUL02526/74098 | SUP/RDF/2526/535 | 1925 39780
o | HRASESESS | 142513 | DCUL02526/74107 SUP/RDF/2526/545 | 3-9:25 w200
s | HR63D3433 | 142515 | DCUL02526/74108 SUP/RDF/2526/546 | 1925 35.820
o | Wesa%2 |1azs62| Dcuioasas/anss | SUP/ROR/2S26/5S4 | 1925 | 449
; | HR6SAS768 | 142565 | DCU102526/74116 | SUP/ROF/2526/555 2925 Q.19
s | HR67E276 | 142572 | DCU102526/74117 | SUP/RDF/2526/556 2925 Q240
9 | PB13811830 | 142652 | DCU102526/74122 | SUP/RDF/2526/558 | 3-9-25 33.990
10 | UP13CTBS86 | 142665 | DCU102526/74124 | SUP/RDF/2526/559 | 2925 34.790
11 | HR6SCS871 | 142675 | DOU102526/74125 | SUP/RDF/2526/560 | 4-9-25 a0
12 | UP12AT0487 | 142772 | DCU102526/74129 | SUP/RDF/2526/563 | 4-9-25 25,090
13 | HRSSE6383 | 142799 | DCU102526/74132 | SUP/RDF/2526/569 | 3925 35,600
14 | RI0GB9340 | 142806 | DCU02526/74133 | SUP/RDF/2526/570 | 59-25 o
15 | HRSCESSS | 142808 | DCU102526/74134 | SUP/RDF/2526/571 | 4925 20,10
16 | UP15DTS0SS | 142822 | DCU102526/74136 | SUP/RDF/2526/572 | 4-9-25 20270
17 | UP128T0923 | 142820 | DCU102526/74135 | SUP/RDF/2526/573 | 4-9-25 23,340
18 | UP12BT2967 | 142926 | DCU102526/74143 | SUP/RDF/2526/580 | 4-9-25 33910
19 | HRS8BS723 | 142928 | DCU102526/74145 | SUP/RDF/2526/S81 | 5925 2.1
20 | HRS8B4132 | 142927 | DCU102526/74144 | SUP/RDF/2526/582 | 5-9-25 34.570

Works & Regd. Office : 8.5 Km., Bhops Road, Muzeffarnagar-251 001 (U.P.) * Phone : +91.8641085875 - 80

E-mall : garg_duplex@hotmai com + CIN : U21011UP1885PTCO07472
e e T e . NS S ———————————r i |
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K SHRI MAHAVIRAI NAMAN %

GARG DUPI.EX AND PAPER MILLS PVT LTD

21 | UP12BTO834 DCU102526/74146 | SUP/RDF/2526/583 | 4925 24,690
22 | RI07GESOT8 | 142990 | DCU102526/74153 | SUP/RDF/2526/588 | 5925 40.030
23 | Peosacoss? | 143077 | ocu102526/74161 | SUP/RDF/2526/592 |  6-9-25 41390
24 | PBOSARS7S? | 143080 | DCU102526/74162 | SUP/ROF/2526/593 | 6925 39.750
25 | UP12CTe660 | 143087 | DCU102526/74164 | SUP/ROF/2526/594 | 6925 | 43399
26 | PB138T3060 | 143082 | DCUL02526/74163 | SUP/RDF/2526/595 |  6-9-25 42.420
27 | RO76GD6078 | 143109 | DCU02526/74169 | SUP/RDF/2526/596 |  6-9-25 39.300
28 | up128T1207 | 143233 | DCUL02526/74171 | SUP/ROF/2526/597 | 7925 | 4950
29 | WA67es3s3 | 143269 | DCUL02526/74179 | SUP/ROF/2526/600 | 7925 | 4560
30 | PB13aW781S | 143387 | DCU02526/74189 | SUP/RDF/2526/607 | 7925 | 4 470
31 | UP12aT1081 | 143408 | DCUL02526/74192 | SUP/RDF/2526/608 | 8925 34,600
32 | RI07GF40s3 | 143516 | DCU02526/74198 | SUP/RDF/2526/610 |  8-9-25 $0.490
33 | RI07GD19¢1 | 143512 | DCUL02526/74197 | SUP/RDF/2526/611 | 8925 34.790
34 | uP12T9se2 | 143526 | DCU102526/74199 | SUP/RDF/2526/612 | 9-9-25 24.470
35 | Uxi7cass2s | 143536 | DCU02526/74202 | SUP/RDF/2526/613 | 9-9-25 26,470
36 | HRSSAB9S99 | 143537 | DCU102526/74203 | SUP/RDF/2526/614 | 9-9-25 25,800
37 | UP13ATS181 | 143554 | DCU102526/74207 | SUP/RDF/2526/615 | 9-9-25 31.380
38 | PB13AWSSE97 | 143634 | DCU102526/74213 | SUP/RDF/2526/618 | 10925 27.8%
39 | UP12AT0626 | 143695 | DCU102526/74217 | SUP/RDF/2526/623 | 129-25 24.840
80 | HRG1ESS04 | 143693 | DCU102526/74215 | SUP/RDF/2526/624 | 9-9-25 40540
&1 | UKOSCB2398 | 143694 | DCU102526/74216 | SUP/RDF/2526/625 | 9925 24.980
a2 | pe12v2722 | 143835 | DCU102526/74227 | SUP/RDF/2526/627 | 11-9-25 34250
43 | UP12a10775 | 143335 | DCU102526/74228 | SUP/RDF/2526/628 | 11925 36200
44 | UP17TS299 | 143837 | DCU102526/74229 | SUP/RDF/2526/629 | 11-8-25 34300
45 | HR67C7669 | 143878 | DCU102526/74236 | SUP/RDF/2526/630 | 11.925 24490

Works & Regd. Office : 8.8 Km._ Bhopa Road, Muzaffarnagae-251 001 (U.P.) « Phone

1 +91.8041066975 - 80

E-mall - garg_duplex@hctmail. com « CIN : U21011UP1885PTC007472
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¥ SHAI MAMHAVIRAI NAMAH %

GARG DUPLEX AND PAPER MILLS PVT LTD

e | RI07GE9187 | 143894 | DCU102S26/74237 | SUP/RDF/2526/631 | 11925 | 44760
&7 | wRe7e2950 | 144006 | DCU102526/74248 | SUP/ROF/2526/640 | 10525 £3.000
48 | UP128T9407 | 144098 | DCU102526/74256 | SUP/ROF/2526/641 | 11925 35640
49 | WR3BACS133 | 144127 | DCU102526/74257 | SUP/ROF/2526/642 | 11925 | 43380
S0 | PBO3BLS121 | 144129 | DCU102526/74258 SUP/RDF/2526/643 | 12-9-25 £2.300
51 | UP11AT6633 | 144135 | DCU102526/74259 SUP/RDF/2526/646 | 11-9-25 40.020
s2 | Poo38H229 | 144137 | DCUL02526/74260 | SUP/RDF/2526/647 | 11925 | 41800
s3 | UP12AT7656 | 144322 | DCU102526/74276 SUP/RDF/2526/657 | 12:9-25 29.950
se | UpaiaTasas | 144441 | OCUL02526/74285 | SUP/RDF/2526/661 13925 20.8%0
ss | wmssesoes | 144451 | DCUL02526/74288 | SUP/RDF/2526/662 13925 | 41050
s6 | UP12aT9152 | 144448 | OCU102526/74287 SUP/RDF/2526/663 | 13-9-25 34450
57 | RI14GG8977 | 144784 | DCUL02526/74318 SUP/RDF/2526/693 | 20-9-25 41.420
s8 | RIO7GCE9S51 | 144792 | DCUL02526/74319 SUP/RDF/2526/654 | 15-9-25 41.720
so | wmssessar |14s011| OCU102526/74337 | SUP/RDF/2526/703 18-9-25 34.500
60 | UK17CA819S | 145043 | DCU102526/74359 SUP/RDF/2526/726 | 21925 25.100
61 | HRYI7121 | 145061 | OUC102526/74362 | SUP/RDF/2526/729 21925 25.210
62 | UKOSCB2940 | 145196 | DCULOF2526/74376 SUP/RDF/2526/743 22525 25.150
63 | MRssAgss? | 146214 | DCU102526/74453 | SUP/RDF/2526/844 | 28925 35.420

SUB TOTAL 2256.600

Works & Regd. Office : 8 5 Km , Bhopa Road, Muza®arnagar-251 001 (U P) « Phene
E-mail | garg_owplex@hotmail com » CIN - U21011UP 19852 TC007472

1 +91.8641098975 . 80
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MEENU PAPER MILLS
=PRIVATE LIMITED=

Receipt & Processing / Utilization Certificate

This is certified that we have received the 194.320 MT RDF (Refuse derived fuel) supplied from M/S BHUMI
GREEN ENERGY, Lucknow Plant Solid Waste Plant Shiveri Pankheda, Lucknow-226101, This material has been
lifted from Lucknow Plant Solid Waste Plant Shiveri Pankheda, Lucknow-226101 at our waste to energy plant,
through our supplier M/s SBC MINERALS PRIVATE LIMITED, 39, Kalika Singh Katra, G.T. Road Chanddhasi,
Chandauli, Uttar Pradesh-232101 at our plant situated at 9.5 KM. bhopa Road, Muzaffarnagar-251001 (U.P.)

The received RDF (Refused derived fuel) has been / will be used in our boiler as per guidelines issued by of !
Pollution Control Board. '

Detail of RDF received a under:
S.No. Date Challan No. Vehicle No. Received Weight
(M.T.)
1 08-07-2025 DCU10F2526/93436 HR63D-3433 33.310
2 08-07-2025 DCU10F2526/93437 R)07GD-0091 34.490
3 08-07-2025 DCU10F2526/93440 RJI07GB-9781 37.760
4 09-07-2025 DCU10F2526/93441 UP20AT-0569 25.260
5 09-07-2025 - DCU10F2526/93443 PB13BL-1830 33.390
6 11-07-2025 DCU10F2526/93463 HR45C-6006 30.110
TOTALQTY. MT. 194.320
THANKING YOU,
For MEENU PAPER MILLS PVT LTD |
] ‘/ '
(Authorized Sign.)

Date:- 20.08.2025




Receipt & Processing / Uti

lization

Certificate

This is certified that we have received the 1018.700 MT RDF (Refuse derived fuel) supplied from M/S BHUMI
GREEN ENERGY ENVIROCARE LLP, This material has been lifted from SOUID WASTE PLANT, SHIVERI,
PANKHEDA, LUCKNOW-226101 at our waste to energy plant, through our supplier M/s SBC MINERALS
PRIVATE LIMITED, 39, Kalika Singh Katra, G.T. Road Chanddhasi, Chandauli, Uttar Pradesh-232101 at our plant

situated at 9.5 KM. bhopa Road, Muzaffarnagar-251001 (U.P.)

The received RDF (Refused derived fuel) has been / will be used in our boiler as per guidelines issued by of

Pollution Control Board.

\
i DF :
S.No. Date Challan No. Vehicle No. Received Weight
(M.T.)
1 16-09-2025 DCU10F2526/94479 HR38AC-4559 36.070
2 16-09-2025 DCU10F2526/94480 HR55AB-9599 24.920
3 17-09-2025 DCU10F2526/94491 UP12B8T-8947 29.550
a 17-09-2025 DCU10F2526/94495 UP12BT-9407 33.850
[ 19-09-2025 DCU10F2526/94526 UP19T-4262 33.350
6 19-09-2025 DCU10F2526/94528 PBO2EQ-3295 40.290
7 19-09-2025 DCU10F2526/94531 RI31GB-3387 43.540
8 20-09-2025 DCU10F2526/94552 HRS8E-7172 35.010
9 21-09-2025 DCU10F2526/94555 PBOSAR-3429 40.540
10 21-09-2025 DCU10F2526/94579 PRO38G-9229 41.750
11 22-09-2025 DCU10F2526/94581 UP12BT-9924 30.250
12 22-09-2025 DCU10F2526/94596 PBO3BH-9229 41.530
13 22-09-2025 DCU10F2526/94607 UP15CT-3522 26.360
14 23-09-2025 DCU10F2526/94608 PB13AR-6065 34,190
15 23-09-2025 DCU10F2526/94631 PB11CL-4721 35.360
16 23-09-2025 OCU10F2526/94632 HR61E-4215 40.490
17 24-09-2025 DCU10F2526/94642 UP12CT-8586 34.800
18 24-09-2025 DCU10F2526/94643 HR58B-4132 34.690
19 24-09-2025 DCU10F2526/94653 UP12BT-8947 31.690
20 25-09-2025 DCU10F2526/94669 UP1SDT-5055 30.220
21 25-09-2025 DCU10F2526/94670 PB13AW-7815 42.160 ,/‘,'Em
22 25-09-2025 DCU10F2526/94671 PB138D-2215 35.010 /> : s
23 25-09-2025 . DCU10F2526/94684 PB11BY-6315 40910 [u /| 954,
24 25-09-2025 DCU10F2526/94686 UP2SCT-7550 42.000 ‘7 4 %3y
25 26-09-2025 DCU10F2526/94655 UP19T-3877 34.080 AN
26 26-09-2025 DCU10F2526/94699 RIO6GC-6907 40.390 Ko7t o

<

y 071

0 REGD. OFFICE & WORKS : 9.5 KM. BHOPA ROAD, MUZAFFARNAGAR-251 001 (U,P.) INDIA

7
27 | 26-09-2025 " DCU10F2526/94700 UP19T-4749 ;: gzg
28 | 26-09-2025 DCU10F2526/94706 UK17CA-4195 24.870
| 29 | 27-09-2025 DCU10F2526/94709 UKO7CA-4417 A
[r 1\ | TOTALQTY. MT. 1018.700

THANKING YOU,
For MEENU PAPER MILLS PVT LTD

(Authorized Sign.) 9.5 Km.

gnopa Road

Date:- 30.10.2025
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MEENU PAPER MILLS
=PRIVATE LIMITED

eceipt & Processing / Utilization Certificate

jljk ism’tlhd that we have received the 254.720 MT RDF (Refuse derived fuel) supplied from M/S BHUMI
GREEN ENERGY ENVIROCARE LLP, This material has been lifted from SOUD WASTE PLANT, SHIVERI,
PANKHEDA, LUCKNOW-226101 at our waste to energy plant, through our supplier M/s SBC MINERALS
PRIVATE LIMITED, 39, Kalika Singh Katra, G.T. Road Chanddhasi, Chandauli, Uttar Pradesh-232101 at our plant

situated at 9.5 KM. bhopa Road, Muzaffarnagar-251001 (U.P.)

: MMW{MW fuel) has been / will be used in our boiler as per guidelines issued by of

Vehicle No. Received Weight

(M.T.)
PB13BL-1830 32.020
UP15CT-3522 25,340
UK17CA-5657 23,960
PB1OFF-5101 31.870
PBO2DF-3555 24,960
UP13DT-5657 44,740
UP23T-4437 18.440
UP12BT-8947 28.060
UP11T-9226 25.330

| ToTALQTY. MT. 254.720

WWW. ee '.-11'11‘-.11‘\‘ r.com

-251 001 (U.P.) INDIA

D
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e
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CERTIFICATE OF CO- PROCESSING

Jssued vo: M/s BHUMI GREEN ENERGY

42

Chadha Papers

This is 1o certify thar Mis Mis BHUMI GREEN ENERGY , Shiveri Pankheda Lucknow has supplicd
874,830 MT of Refuse Drive Fuel MRDF Wamse supplied through THEKEDAR TRADERS 1o (M/fs CHADHA

PAPER LINMITED ) for Co- Processing st our plant (BILASPUR UP ) during the period of 1% NOVEMBER 2024 to
15 NOVEMBER 2024

The vehicle! Invoice wise detail of material received and Co-Processed is given below: -

District Rampar (LLP)

WO DR ATCH MEPCRT MIOMNTH OF ~TOTE
e Date Farty Marne W le Mo WLSILTY MO [T -N Caliam M gt o AT
1 03333034 | Fapas M | Bilsvtgmor | | Matwil Logeties) | e 35 FToTE T ) 11085 apy se240
B__L eesraone | P b | St J Seine begieiies ) WEZET 2y 11068 2u88 Bk AT |
s | onarsoow | espes s | sisenpue | bl cogese ) | UP23 ATS106 L L06+ sans 3m.4%0
& TETETT P AN | Wil || Bakl Lngtuttes ) | ANS.T3 T eNTR Tra 1 NORR Dary kb w00
s | oawssess | eaperwen | sisshour | nehusgpenic) | uesavsras |z 13083 EL L 26.080
o | osatacae | engerams |wibshpur i etusogsbes) | wZLTR0S ns 11070 zaza samen
» | omazvogs | weparss | eitesnoor || et Logsson A 21071 2474 <1338
] £2.13.3038 | Peperuen | Bileshpor [§ AetuiLegienicy) | uP.22.T9ST2 z 13073 2473 anuse
s | easizoge | wepsrwss | Gisshoue d matdiogiemeny | 3SR ERET ae 11078 2475 e
10 | oaszsowe | Peperwes |sesshpur il el ioguno) | UP-E3TARET = aomy a7 13738
LL [TRTRS T Puimr W § Bomarpur o M Logid o ) LR AT 6 LaoTe - -
32 | cesasoze | pepersesl | ssesmpur f Reted Logieicy | U™-23-TA890 L4 1107e 2w — seoee |
an | owsasoze | papee st | Biwinpur i manl iaginey) | U SEETESSE P 1107 Tams 30 30
16 | oanszoos | Papermin | s if RehulLogaey) | UPSEATIR0N o 12080 3amy 19.08m
13 | osunsose | empes i | Siwsnour )| Sabl iogane ) | WYOEVETARSR e 1108 2w (LT
1n | ossisese | sapseisn | sosngr s nasiiogee ) | PSS ITEDE — 11063 pre 310
17 | osaizoss | wupeewun | meashour it Rabulvogiie) | ST RET I —s L2083 seay 32340 |
in | osaivoma | euper s | seesngur | natl wogisics) | SFITAT = 11084 Jama e
i% | osansess | separse Haknud y | CrsLATSssl o 11086 zame »9.800
0 os.11.0004 | Faperwes | por |4 Pt Logiatics | SERETSEE Y s 11085 2500 e
3: | o7.113038 | Papersmn [ Bssepur Runuiiogne] | T e - 11089 s34 P
~or ()] o irry

Cha Papers l..rl.::&d Chadha P Limited

R-11, &nd Floor, Nehru Enclave,

hleas: histrls Enclave, Metra 5 1, Kafkaji, New Dalhi 110079

WWiorics Chldh-. E Marital R i, Bl
n--:-

Ei:ﬂm

CIN M L2101 2UP199OPLCO Y 1ATR

25 | cransoia | Fepersin | iesheor ) ssh g ) | PR3 ET SRS —_— 13083 =1y

a3 OF.ELP0RA | Papersan Aanu urm':m . 110w8 sam
[ = Y

2: | orsszese | eopecnan | muspur i senutiogimen) | I AT it T 532

- 7313038 Pupar Al | Bileene bl Safvul Logtstics | . = L10WT Ty
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CRYSTAL BALAJI

cRvETAL BaLa INDUSTRIES PVT. LTD.

o 6/28

Receipt & Processing / Utilization Certifi

This is certified that we have received the 565.060 MT RDF (Refuse derived fuel) in the
Month of January- 2025, supplied from BHUMI GREEN ENERGY Lucknow Plant Sofid Waste
Plant Shiverl Pankheda, Lucknow (226101) waste plant through our supplicr SBC Minerals

Private Limited, ist Floor, Plot no.170/A, Hemu Kalani Nagar, Ward 6/8, Adipur, Gandhi Dham,
Kachchh, Gujzarat, 370205

This material has been co-processed / stored in our waste to energy plant CRYSTAL BALAJI
INDUSTRIES PVT.LTD, 316, Patel Nagar New Mandi Muzaffarnagar 251002

[_ Period/Month Type of Waste 1 Qty. Received (in Kg)
|
January-2025 I Non- Recyclable Solid Waste ‘ 565.060 MT
| material RDF
|
. ! ==

For CRYSTAL BALAII INDUSTRIES PVT.LTD.

{Authorised Sign.)
Weirk:s Reegd. Oifice | Prane ; 91 00805 10
Begrajpur. Tehsh - Khataull, | 114, Patel Magar, New Mandi, E-mall © erystalbala)ind 20205 gmail.com
GSTIN 1 DRAMCETS207 120

Muzalfarmagar-251203 (U.P ! Mizaffarnagar-231002 1U.R)
‘ CIN  : UN5400UPZO20PTC 133900

Do L e S ARRUAS S SR IR RS

43



1177 44

ANNEXURE G
CERTIFICATE OF CO-PROCESSING
geoclean

Certificate of Co-Processing

Issued To: BHUMI GREEN ENERGY
Date: 31/12/2024

This is to certify that we have taken receipt of the following quantities of RDF/SCF,
sent by BHUMI GREEN ENERGY, Lucknow for Pre and / Or Co-processing in our
Cement Kiln during the period 01/12/2024 to 31/12/2024. The same would be safely
and completely disposed off within 90 days of receipt and thereafter will not exist.

Waste Name: RDF /SCF
Quantity (Tons): 3230.52

Authorized Signatory

ACC Limited
Kymore Cement works
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ADITYA BIR

Certificate of Co-processing

Certificate No.: DLCW/10/24-25

This is to certify that we have successfully co-processed the following quantities of _
6313.20 MT of Sorted MSW/Plastic Waste sent by M/s Bhumi Green Energy on behalf of
M/s Bhumi Green Energy from Shivri site (Lucknow) in Uttar Pradesh as declared by M/s.
Bhumi Green Energy in our Cement Kiln during the period 1% June, 2024 to 30" June, 2024.
The certificate of the quantity mentioned is not issued to any other entity.

The quantities mentioned in the certificate shall not be used for availing EPR credits.

Waste Name: Sorted MSW/Plastic Waste
Quantity (Tons): 6313.20 MT

' o
11/28 oo
Receipt details for the period 1% June 2024 to 30™ June 2024 for location Shivri site
Uttar Pradesh as declared by the client.

Collection State City Vehice details | Date of Receipt aty
Uttar Pradesh Shivri Lucknow UP41ATTI16 01.06.2024 30.54
Uttar Pradesh Shivri Lucknow UP41ATS495 01.086.2024 31.68
Uttar Pradesh Shivrl Lucknow UPT2ATABE6 01.06.2024 29.33
Uttar Pradesh Shivri Lucknow UPB3BTD407 01.08.2024 37.07
Uttar Pradesh Shivri Lucknow UPT2ZAT2768 01.06.2024 34.12
Uttar Pradesh Shivri Lucknow UPG4A T5666 01.06.2024 29,62
Uttar Pradesh Shivri Lucknow UPB3AT1272 01.06.2024 268.90
Uttar Pradesh Shivri Lucknow UPB4A T2246 02.06.2024 31.79
Uttar Pradesh Shivri Lucknow UPB4ATBO80 02.08.2024 32.86
Uttar Pradesh Shivri Lucknow UP32LNS151 02.06.2024 3214
Uttar Pradesh Shivri Lucknow UPTOGT2919 02.06,2024 28.89
Uttar Pradesh Shivri Lucknow UPS3ETB625 02.08.2024 35,22
Uttar Pradesh Shivri Lucknow UP72AT3235 02.06.2024 34.57
Uttar Pradesh Shivri Lucknow UP7ONT1683 02.06.2024 36.56
Uttar Pradesh Shivri Lucknow UP41AT4816 02.06.2024 31.85
Uttar Pradesh Shivri Lucknow UPTOMT7183 02.06.2024 30.54
Uttar Pradesh Shivri Lucknow UPT2ATa202 02.08.2024 34.68
Uttar Pradesh Shivri Lucknow UFTOMTE684 02.06.2024 35.79
Uttar Pradesh Shivri Lucknow RI42GA 3336 03.06.2024 40.71
Uttar Pradesh Shivri Lucknow UPTONTS067 03.08.2024 34.35
Uttar Pradesh Shivri Lucknow UP7TOFT4674 03.06.2024 30.64

f:“* Uiltralech
ol ¥ = mv = & 7 4

The Enginesrs Clhuive

UltraTech Cement Limited

(Unit : Dalla Cement Works)
SH 5, Post : Dalla, Distt. Sonebhadra (UP) - 231207.

<191 5445 265778, 265801, 265802 | W : www.ultratechcement.com
Registered Office : ‘B' Wing, Ahura Centre, 2nd Floor, Mahakali Caves Road, Andheri (East), Mumbai - 400 093
T : +91 22 6691 7800 | CIN : L26940MH2000PLC12842
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NAGAR NIGAM LUCKNOW

From, To,
Environment Engineer District Forest Officer
Lucknow Municipal Corporation Avadh Forest Division,
Triloknath Marg, Lucknow Lucknow
Letter NO-D[BC",&E‘AE‘J‘] Date: I© 07 o2 b
Subject: - Request for site inspection and recommendation of plant species for a
green buffer zone on reclaimed land.

Respected Sir,

| am writing to inform you that the Lucknow Municipal Corporation (LMC) has successfully
processed approximately 18.5 Lakh Metric Tons (MT) of legacy waste, thereby reclaiming
38 hectares of land.

On this reclaimed land, LMC has set up a 2100 TPD capacity fresh waste processing units,
an administrative office, labour quarters, and designated green patches. To minimize
environmental impact and enhance the area, LMC intends to develop a robust green buffer
zone around this processing site.

In this regard, we highly value your expertise and request your technical guidance on the
most suitable plant and tree species to cultivate for an effective buffer zone.

Therefore, it is requested that you kindly visit the site or depute a concerned official to inspect
the area and provide your valuable recommendations for the plantation.

Thank you for your cooperation and support.
Reggrvf.
Sanjeem
(Environment Engineer)
Copy to (For kind information):-
1. Municipal Commissioner, LMC.

2. Addition Municipal Commissioner (AR), LMC.

(Enviranment Engineer)
Lucknow Municipal Corporation
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1. Introduction:

India’s rapid urbanization, industrialization, and economic growth over recent decades have
led to a significant rise in plastic waste generation. This issue is further compounded by a
growing population and improved living standards. The extensive use of plastics, especially

single-use items, and their improper disposal pose serious environmental challenges.

Plastic production in India has also grown substantially, driven by urbanization and the
expansion of plastic packaging across various sectors. While plastic packaging has advantages,
its non-biodegradable nature and poor waste management systems often make it a major
component of municipal solid waste (MSW). Ineffective segregation at the source leads to

contaminated waste that accumulates in landfills, causing long-term environmental harm.

To address this, the Government of India introduced the Plastic Waste Management (PWM)
Rules, 2016, and subsequent amendments. Key measures include banning identified single-use
plastics (SUP) (effective July 1, 2022) and implementing Extended Producer Responsibility
(EPR) Guidelines to promote recycling and reduce waste. These initiatives require periodic
evaluation to ensure effective implementation and identify areas for improvement. Further,
vide Amendment to PWM Rules dated March 14, 2024, the local Authorities have been
mandated to assess the quantity of plastic waste generated in their jurisdiction. They are also
required to characterise the plastic waste as per the quantity of different Single Use Plastic
items as well as categories of plastic packaging present in the waste. The aforementioned
information is to be submitted by the Local Authorities in the Annual Report a per the format

prescribed in the Report.

CPCB has prepared Standard Operating Procedure (SOP) aligned with the provision of PWM
Rules, giving details of the methodology to be followed for assessment and characterization of
plastic waste. The same has been uploaded on the CPCB website and is placed at Annexure K
for reference. CPCB Regional Directorates conducted the assessment & characterization of
plastic waste in eight cities namely Bhopal, VVadodara, Mysuru, Vijayawada, Kolkata, Shillong,
Pune, and Lucknow. This document, outlining the practical aspects in implementation of the
SOP as well as the findings of the Assessment carried out by CPCB, has been prepared to assist

the Local bodies in conducting the Assessment in their respective jurisdiction.

(@]
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2. Overview and Methodology

As per SOP, the following parameters are to be decided prior to initiation of the Waste
Characterization:

a. Number of Vehicles to be sampled (n): It refers to the number of vehicles transporting

municipal waste from which the waste sample for characterization is to be collected.

b. Sorting sample size (kg) (s): It is the quantum of sample extracted for further analysis,
from each vehicle load, using cone and quarter method It is to be in the range of 91-135
Kg

c. Vehicle load Size (kg) (v): It is the quantum of waste which the aforementioned vehicles
can transport in one trip. It is four times the size of the sorting samples i.e 360- 540 kg
d. Duration of sampling (No of Days) (k): It is the number of days during which waste

samples for analysis have to be collected.

2.1 Equipment Requirements for conducting assessment as per SOP for a typical city

As per the SOP, Cone & Quarter method is to be followed for conducting the assessment.

Following are the requirements for conducting the assessment as per SOP for a typical city

(@) Equipment Required for collection, segregation, and measurement: Collection bins of
12-80 L capacity are used for storing waste

(b) Sorting of waste: Tarpaulin sheets to create clean and designated sorting areas,
minimizing contamination and aiding systematic segregation

(c) Weighing of waste: Digital weighing machines 25-50 kg capacity with 1-10 gm accuracy
ensure precise weight measurements.

(d) Safety of persons deployed: Personal Protective Equipment (PPE) Kits to be provided to

all personnel involved to ensure safety and hygiene during waste handling activities.
The above equipment’s required for assessment are illustrated in Figure 1 to 4 below

Total expenditure for procuring and utilizing the required equipment and materials is estimated
at Rs.1,00,000/- (One lac only). Additionally, 50-75 persons have to be deployed for the period
of assessment (5-7 days as per the SOP).

an
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<: 3 Eye Protection

Goggles

;? 3ply Face
S —2 Mask

. Sterile
Gloves
A Shoe Cover

Fig 1: Collection bins of different Capacities fig 2: PPE kits for waste handling

Fig 3: Digital Weighing machine Fig 4: Tarpaulin Sheets

3.0 City wise Assessment & Characterization of Plastic Waste
Assessment has been conducted in 8 cities namely Vijayawada, Bhopal, Kolkata, Shillong,

Vadodara, Mysore, Pune, and Lucknow

3.1 City wise duration, sample sizes, and number of vehicles to be sampled
The details of the aforementioned parameters S, K and n for the eight cities is given in Table
1.0

o
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Table 1.0: City wise sample sizes (kg)(s), duration of Assessment (K days) and number of

vehicles to be sampled (n)

S.No. | City Duration of Assessment | Sorting Sample | No. of Vehicles to
(K Days) Size (s Kg) be sampled ( n)s

1 Vijayawada 7 120 30

2 Kolkata 6 100-150 48

3 Bhopal 5 85-150 45

4 Vadodara 2 120-130 6

5 Shillong 6 120 45

6 Mysuru 4 73-230 54

7 Pune 5 140-565 38

8 Lucknow 8 100-140 45

3.2 City wise Distribution of Zones & Wards

As per the SOP, a three-stage random sampling method is to be used to cover the city

geographically and account for socio-economic variation in waste generation. Stage 1 divides

the city into five zones: East, West, North, South, and Central. Stage 2 classifies the wards in

each zone into five categories based on socio-economic characteristics: high-income (HI),

middle-income (MI), economically weaker sections (EWS) or slums, commercial wards (CW),

and mixed commercial-residential wards (MX). One disposal point is to be identified in each

zone. Stage 3 distributes the number of vehicle loads to be collected across the wards to ensure

all socio-economic categories are adequately represented. The samples from each category and

zone will be evenly distributed over the assessment period (k days).

City wise distribution of Zones & Wards is given in Table 2.0

o)1
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Table 2: City wise Distribution of Zones & Wards

S.No. City No. of Zones | No. of Wards
1 Vijayawada | 3 NA

2 Kolkata 4 18

3 Bhopal 4 35

4 Vadodara NA NA

5 Shillong 4 27

6 Mysuru 9 54

7 Pune 5 15

8 Lucknow 4 14

4.0 City wise Reports

4.1 Vijayawada

The quantity of mixed waste generated in the city is approx. 300000 TPA and the quantity of
mixed waste disposed is about 219000 TPA. Further, for assessment and characterisation of
the plastic packaging and Single Use plastic, a total of 3360 Kg of Samples (mixed waste) were
collected from generation point and 240 Kg of samples were collected from the disposal point
with each sample sorting size of 120 kg. The analysis of plastic waste, plastic packaging &
SUP at both generation and disposal points are given in subsequent sections.

e Plastic Packaging

The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 3 and Table 4 respectively.

Table 3: Plastic Packaging Generation

S.No. Particulars Quantity in Sample Quantity (TPA)
(Kg)
1. | Sample Size 3360
2. | Total Plastic Waste generation 328 29288

3. Plastic Packaging Generated

3(a) Category | 52.556 4692.5

3(b) Category Il 132.17 11800.89
3(c) Category 111 62.65 5593.75

3(d) Category IV 0.87 77.67857143
Total Plastic Packaging Generated 248 22164

ol
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A pie chart representation of the category-wise plastic packaging waste generated in
Vijayawada is given in Fig 5 below.

Plastic Packaging Generation

77.67857143, 1%

4692.5,21%

5593.75, 25%

11800.89286, 53%

= Category| = Categoryll = Category lll Category IV

Fig 5: Category-wise distribution of Plastic Packaging generation in Vijayawada

Table 4: Plastic Packaging Disposal

on
N

S.No. Particulars Quantity in Sample (Kg) Quantity (TPA)
1 Sample Size 240
2 Total Plastic Waste disposed 11 9828
3(a) Category | 2.065 1884.3125
3(b) Category 11 3.67 3348.875
3(c) Category 111 0.58 529.25
3(d) Category 1V 0 0
Total Plastic Packaging disposed 6 5762

A pie chart representation of the category-wise plastic packaging waste disposed in Vijayawada
is given in Fig 6 below.
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Plastic Packaging Disposed

529.25,9% 0,0%

1884.3125, 33%

3348.875, 58%
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Fig 6: Category-wise distribution of Plastic Packaging disposed in Vijayawada

e Analysis of Single Use Plastic

The total quantity of SUP waste at generation point and disposal point in Vijayawada City is
summarized in Table 5 & Table 6 respectively.

Table 5: Categorywise SUP Generation in Vijaywada

S.No. Particulars Quantity in Quantity (TPA)
Sample (Kg)
1 Sample Size 3360
) Total Plastic Waste generation 328 29288
3. SUP Generated
3(a) | Earbuds 0.015 1.339285714
3(b) | Balloons 0 0
3(c) | Candy 0.009 0.803571429
3(d) | Icecream 0.191 17.05357143
3(e) | Straws 0.071 6.339285714
3(f) | Plates 5.077 453.3035714
3(g) | Cups 7.574 676.25
3(h) | Glass 4.103 366.3392857
3(i) | Forks 0.272 24.28571429
3(j) | Spoons 0.432 38.57142857
3(k) Knives 0.022 1.964285714
3(1) | Trays 1.924 171.7857143
3(m) | Sweet Boxes 4.02 358.9285714
3(n) | Invitation Cards 0.79 70.53571429
3(0) | Cigarette Packets 1.305 116.5178571
3(p) | Carry Bags < 120 microns 50.591 4517.053571
3(q) | Plastic Sheet < 50 microns 2.513 224.375
3(r) | Plastic Flags 0 0

on
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3(s) PVC Banners < 100 microns 0.3 26.78571429
3) Polystyrene for decoration 0.185 16.51785714
Total SUP Generated 79 7089

The category-wise distribution of SUP waste generated in Vijayawada is depicted in the bar graph
shown in Fig 7.
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Fig 7: Category-wise distribution of SUP generated in Vijayawada
Table 6: Categorywise SUP Disposal in Vijaywada
S.No. Particulars Quantity in Quantity (TPA)
Sample (Kg)
1 Sample Size 240
Total Plastic Waste 11 9828
2 disposed
3. SUP Disposal
3(a) | Earbuds 0.001 0.9125
3(b) | Balloons 0 0
3(c) | Candy 0 0
3(d) | Icecream 0.006 5.475
3(e) | Straws 0.001 0.9125
3(f) | Plates 0.17 155.125
3(9) | Cups 0.11 100.375
3(h) | Glass 0.03 27.375
3(i) | Forks 0.013 11.8625
3(j) | Spoons 0.004 3.65
3(K) | Knives 0 0
3(I) | Trays 0.12 109.5
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3(m) | Sweet Boxes 0.065 59.3125
3(n) | Invitation Cards 0 0
3(0) | Cigarette Packets 0.007 6.3875
Carry Bags < 120
3(p) | microns 3.7 3376.25
Plastic Sheet < 50
3(q) | microns 0.055 50.1875
3(r) | Plastic Flags 0 0
PVC Banners < 100 0.1 91.25
3(s) | microns
Polystyrene for 0 0
3(t) | decoration
Total SUP Disposed 4 3999

The category-wise distribution of SUP waste disposed in Vijayawada is depicted in the bar graph shown
in Fig. 8.
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Fig 8: Category-wise distribution of SUP disposed in Vijayawada

e Overall Analysis

The Plastic Waste, Plastic Packaging waste & SUP generated, disposed and Segregation with potential
for utilization in Vijayawada is summarized in Table 7.

Table 7: Plastic Waste Generation, disposal and Segregation with potential for utilization in
Vijayawada

Vijaywada Generated Disposal Qty Qty. %
(kg) (kg) Generated | Disposed | Segregation
(TPA) (TPA) with potential
for utilization
Total 328 1 29288 9828 66
PP 248 6 22164 5762 74
SUP 79 4 7089 3999 44
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| Others | 80 E [ 7123 [ 4065 [43 |
The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal
in the Vijayawada city is given in Annexure |

4.2 Shillong

The quantity of mixed waste generated in the city is approx. 32850 TPA and the quantity of
mixed waste which is being disposed in Shillong is 27010 TPA. Further, for assessment and
characterisation of the plastic packaging and Single Use plastic, a total of 2520 Kg Samples
(mixed waste) were collected from generation point and 2880 Kg of samples were collected
from the disposal point. The analysis of plastic waste, plastic packaging & SUP at both
generation and disposal points are given in subsequent sections.

e Analysis of Plastic Packaging
The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 8 and Table 9 respectively.

Table 8: Plastic Packaging Waste Generation

S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1. Sample Size 2520
2. Total Plastic Waste 386 5029

generation

3. Plastic Packaging Generation

3(a) Category | 102.752 1339.45
3(b) Category Il 111.11 1448.40
3(c) Category 111 35.995 469.22
3(d) Category IV 0 0.00
Total Plastic Packaging Generated 250 3257

A pie chart representation of the category-wise plastic packaging waste generated in Shillong

is given in Fig 9 below.
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Plastic Packaging generated in Shillong
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Fig 9: Category-wise plastic packaging waste generated in Shillong

Table 9: Plastic Packaging Waste Disposal

S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1. Sample Size 2880
2. Total Plastic Waste 423 3968
disposed

3(a) Category | 113.05 1060.24

3(b) Category Il 131.4 1232.33

3(c) Category 11 37.16 348.50

3(d) Category IV 0 0.00
Total Plastic Packaging Disposed | 282 2643

A pie chart representation of the category-wise plastic packaging waste disposed in Shillong is

given in Fig 10 below.
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Plastic Packaging disposed in Shillong
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Fig 10: Category-wise plastic packaging waste disposed in Shillong

e Analysis of SUP
The total quantity of SUP waste at generation point and disposal point in Shillong City is summarized
in Table 10 & Table 11 respectively.

Table 10: SUP Generation

S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1 Sample Size 2520
Total Plastic Waste 386 5029
2 generation
3.SUP Generated
3(a) | Earbuds 0.002 0.03
3(b) | Balloons 0 0.00
3(c) | Candy 0 0.00
3(d) | Icecream 0.005 0.07
3(e) | Straws 0.121 1.58
3(f) | Plates 0.29 3.78
3(g) | Cups 1.18 15.38
3(h) | Glass 0.27 3.52
3(i) | Forks 0.417 5.44
3(j) | Spoons 0.79 10.30
3(k) | Knives 0.143 1.86
3(1) | Trays 0 0.00
3(m) | Sweet Boxes 0.11 1.43
3(n) | Invitation Cards 0 0.00
3(0) | Cigarette Packets 0.385 5.02
Carry Bags < 120 90.605 1181.10
3(p) | microns

12
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Plastic Sheet < 50 39.81 518.95
3(q) | microns
3(r) Plastic Flags 0 0.00

PVC Banners < 100 0 0.00
3(s) | microns

Polystyrene for 1.802 23.49
3(t) | decoration

Total SUP Generated 136 1772

The category-wise distribution of SUP waste generated in Shillong is depicted in the bar graph shown
in Fig 11.
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Fig 11: Category-wise plastic packaging waste generated in Shillong
Table 11: SUP Disposal
S.No. Particulars Quantity in Sample Quantity (TPA)
(Kg)
1 Sample Size 2880
2 Total Plastic Waste 423 3968
Disposed
3.SUP Disposed
3(a) | Earbuds 0.008 0.08
3(b) | Balloons 0 0.00
3(c) | Candy 0 0.00
3(d) | lcecream 0 0.00
3(e) | Straws 0.065 0.61
3(f) | Plates 0.66 6.19
3(g) | Cups 0.983 9.22
3(h) | Glass 0.58 5.44
3(i) | Forks 0.518 4.86
3(j) | Spoons 1.022 9.58
3(k) | Knives 0.085 0.80

13
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3(1) | Trays 0 0.00
3(m) | Sweet Boxes 0.059 0.55
3(n) | Invitation Cards 0 0.00
3(0) | Cigarette Packets 0.516 4.84
3(p) | Carry Bags < 120 microns 98.528 924.04
3(q) | Plastic Sheet < 50 microns 32.345 350.24
3(r) | Plastic Flags 0 0.00
PVC Banners < 100 0 0.00

3(s) | microns
3(t) | Polystyrene for decoration 1.139 10.68
Total SUP Generated 136 1275

The category-wise distribution of SUP waste disposed in Shillong is depicted in the bar graph shown in
Fig 12.
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Fig 12: Category-wise plastic packaging waste disposed in Shillong

e Overall Analysis

The Plastic Waste, Plastic Packaging waste & SUP generated and disposed in Shillong is summarized
in Table 12.

Table 12: Plastic Waste Generation, disposal and Segregation with potential for utilization in
Shillong

Shillong Generated Disposal Qty Qty. %
(kg) (kg) Generated Disposed Segregation
(TPA) (TPA) with

potential
for
utilization

Total 386 423 5029 3968 21

PP 250 282 3257 2643 19

14
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SUP 136 136 1772 1275 28

Others 136 141 1772 1325 25

The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal
in the Shillong city is given in Annexure I1.

4.3 Bhopal

The quantity of mixed waste generated in the city is approx. 292000 TPA. Further, for
assessment and characterisation of the plastic packaging and Single Use plastic, a total of 3853
Kg Samples (mixed waste) were collected from generation point and 1080 Kg of samples were
collected from the disposal point. The analysis of plastic waste, plastic packaging & SUP at
both generation and disposal points are given in subsequent sections.

e Analysis of Plastic Packaging

The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 13 and Table 14 respectively.

Table 13: Plastic Packaging Waste Generation

S.No. Particulars Quantity in Sample | Quantity (TPA)
(Ko)
1. Sample Size 3853
2. Total Plastic Waste 530 40166
generation

3. Plastic Packaging Generation

3(a) Category | 156 11800.48
3(b) Category Il 107.33 8134.02
3(c) Category 111 187.75 14195.65
3(d) Category IV 3.6 272.83
Total Plastic Packaging Generated | 454 34406

A pie chart representation of the category-wise plastic packaging waste generated in Bhopal is

given in Fig. 13 below.

15




1197

Plastic Packaging Generation in Bhopal
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Fig 13: Category-wise plastic packaging waste generated in Bhopal

Table 14: Plastic Packaging Waste Disposal

: Quantity in .
S.No. Particulars Sample (Kg) Quantity (TPA)
1. Sample Size 1080
2. Total Plastic Waste disposed 61 16444
3. Plastic Packaging disposed
3() Category | 2.81 759.74
3(b) | Category Il 14.02 3790.59
3(c) | Category Il 33.31 9006.04
3(d) | Category IV 0.08 21.63
Total Plastic Packaging Disposed 50 13578

A pie chart representation of the category-wise plastic packaging waste disposed in Bhopal is
given in Fig. 14 below.
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Plastic Packaging Disposed in Bhopal
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Fig 14: Category-wise plastic packaging waste disposed in Bhopal

e Analysis of SUP

The total quantity of SUP waste at generation point and disposal point in Bhopal City is summarized in
Table 15 & Table 16 respectively.

Table 15: SUP Generation

S.No. Quantity in Sample
Particulars (Kg) Quantity (TPA)
1 Sample Size 3853
2 Total Plastic Waste 30 40166
generation
3. SUP Generated
3(a) | Earbuds 0.038 2.88
3(b) | Balloons 0.065 4.93
3(c) | Candy 0.044 3.33
3(d) | lcecream 0 0.00
3(e) | Straws 0.084 6.37
3(f) | Plates 0.35 26.52
3(g) | Cups 0.056 4.24
3(h) | Glass 1.63 123.53
3(i) | Forks 0.145 10.99
3(j) | Spoons 0.227 17.20
3(k) | Knives 0 0.00
3(1) | Trays 0.339 25.69
3(m) | Sweet Boxes 0.7 53.05
3(n) | Invitation Cards 0 0.00
3(0) | Cigarette Packets 0 0.00

17
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3(p) | Carry Bags < 120 microns 50.87 3855.19
3(q) | Plastic Sheet <50 microns | 20.6 1561.17
3(r) | Plastic Flags 0 0.00
PVC Banners < 100 0 0.00
3(s) | microns
3(t) Polystyrene for decoration |0 0.00
Total SUP Generated 75 5697

The category-wise distribution of SUP waste generated in Bhopal is depicted in the bar graph shown in

Fig 15.
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Fig 15: Category-wise distribution of SUP generated in Bhopal
Table 16: SUP Disposal
S.No. Quantity in Sample
Particulars (Kg) Quantity (TPA)
1 Sample Size 1080
2 Total Plastic Waste 61 16444
Disposed
3. SUP Disposed
3(a) | Earbuds 0 0.00
3(b) | Balloons 0 0.00
3(c) | Candy 0 0.00
3(d) | lcecream 0 0.00
3(e) | Straws 0.006 1.622
3(f) | Plates 0 0.00
3(g) | Cups 0.011 2.974
3(h) | Glass 0.04 10.815
3(i) | Forks 0.01 2.704

18




o)

1200
3(j) | Spoons 0.015 4.056
3(k) | Knives 0 0.00
3(1) | Trays 0.042 11.35
3(m) | Sweet Boxes 0 0.00
3(n) | Invitation Cards 0 0.00
3(0) | Cigarette Packets 0 0.00
3(p) | Carry Bags < 120 microns 8.47 2290
3(q) | Plastic Sheet < 50 microns 1 270.37
3(r) | Plastic Flags 0 0.00
PVC Banners < 100 0 0.00
3(s) | microns
3(t) Polystyrene for decoration |0 0.00
Total SUP Disposed 10 2594

The category-wise distribution of SUP waste disposed in Bhopal is depicted in the bar graph shown in

Fig 16.
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Fig 16: Category-wise distribution of SUP disposed in Bhopal

Overall Analysis

The Plastic Waste, Plastic Packaging waste & SUP generated, disposed and Segregation with potential
for utilization in Bhopal is summarized in Table 17.

Table 17: Plastic Waste Generation, disposal and Segregation with potential for utilization in

Bhopal

Bhopal Generated Disposal Qty Qty. % Segregation
(Kg) (Kg) Generated Disposed with potential
(TPA) (TPA) for utilization
Total 530 61 40166 16444 59
PP 454 50 34406 13578 61
SUP 75 10 5697 2594 54
Others 76 11 5760 2866 50
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The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal

in the Bhopal city is given in Annexure I11.

4.4 Kolkata

The quantity of mixed waste generated in the city is approx. 195030.58 TPA and the same
quantity of mixed waste is being disposed in Kolkata. Further, for assessment and
characterisation of the plastic packaging and Single Use plastic, a total of 2115 Kg Samples
(mixed waste) were collected from generation point and 2434 Kg of samples were collected
from the disposal point. The analysis of plastic waste, plastic packaging & SUP at both
generation and disposal points are given in subsequent sections.

e Analysis of Plastic Packaging
The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 18 and Table 19 respectively.

Table 18: Plastic Packaging Waste Generation

S.No. Particulars Quantity in Sample (Kg) [ Quantity (TPA)

1. Sample Size 2115
2. Total Plastic Waste 407 37497
generation

3. Plastic Packaging Generation

3(a) | Category I 39.52 3644.26
3(b) [ Category Il 135.53 12497.63
3(c) | Category Il 73.59 6785.96
3(d) | Category IV 0.009 0.83
Total Plastic Packaging Generated | 249 22928

A pie chart representation of the category-wise plastic packaging waste generated in Kolkata

is given in Fig 17 below.
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Fig 17: Category-wise plastic packaging waste generated in Kolkata

Table 19: Plastic Packaging Waste Disposal

Disposed

S.No. Particulars Quantity in Sample (Kg) Quantity (TPA)
1. Sample Size 2434
2. Total Plastic Waste 424 33960
disposed

3(a) | Category I 26.6 2131.39

3(b) [ Category Il 140.82 11283.57

3(c) | Category Il 94.27 7553.63

3(d) | Category IV 0.02 1.60
Total Plastic Packaging 262 20980

A pie chart representation of the category-wise plastic packaging waste disposed in Kolkata is

given in Fig 18 below.
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Plastic Packaging Disposed in Kolkata
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Fig 18: category-wise plastic packaging waste disposed in Kolkata

e Analysis of SUP

The total quantity of SUP waste at generation point and disposal point in Kolkata City is summarized

in Table 20 & Table 21 respectively.

Table 20: SUP Generation

S.No. | Particulars Quantity in Sample (Kg) | Quantity (TPA)
1 Sample Size 2115
Total Plastic Waste 248.77 22939.84
2 generation
3.SUP Generated

3(a) Earbuds 0 0.00

3(b) Balloons 0 0.00

3(c) Candy 0 0.00

3(d) Icecream 0 0.00

3(e) Straws 0.521 48.04
3(f) Plates 0.983 90.65
3(g) | Cups 2.861 263.82
3(h) | Glass 2.147 197.98
3(i) Forks 0.075 6.92

3(j) Spoons 0.244 22.50
3(k) Knives 0.12 11.07
3(1) Trays 4.845 446.77
3(m) | Sweet Boxes 2.691 248.15
3(n) | Invitation Cards 1.757 162.02
3(0) | Cigarette Packets 6.771 624.37

Carry Bags < 120 130.48 12031.96

3(p) | microns
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Plastic Sheet < 50 2.37 218.54
3(q) microns
3(r) Plastic Flags 0 0.00

PVC Banners < 100 0 0.00
3(s) microns

Polystyrene for 2.062 190.14
3(t) decoration

Total SUP Generated 157.927 14562.93

The category-wise distribution of SUP waste generated in Kolkata is depicted in the bar graph shown

in Fig 19.
SUP Generated in Kolkata
90%
80%
70%
60%
50%
40%
30%
20% |
10%
0% - e — - -
@0& \00& (,'b@* @ &@$ & d O’Q‘j (o\lb%% ((o,tg" oo& & & '\‘3’@ o+®5 (,'?’&(7 &é@ L'Q’Q.x;)g. Q\’bqg D’QQ. ef\o‘.
% Q;?} (JQ,(’ S R ¥ 2 & i & O @
N & g S @ &S
s & & ¢ 5)&’ & &
NS AR AN QA(/ ]
Fig 19: Category-wise distribution of SUP generated in Kolkata
Table 21: SUP Disposal
S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1 Sample Size 2434
2 Total Plastic Waste Disposed 261.83 20979.81
3.SUP Disposed
3(a) | Earbuds 0 0.00
3(b) | Balloons 0 0.00
3(c) | Candy 0 0.00
3(d) | Icecream 0.004 0.32
3(e) | Straws 0.115 9.21
3(f) | Plates 1.188 95.19
3(g) | Cups 2.236 179.17
3(h) | Glass 3.246 260.09
3(i) | Forks 0.09 7.21
3(j) | Spoons 0.367 29.41
3(k) | Knives 0.028 2.24
3(1) | Trays 3.232 258.97
3(m) | Sweet Boxes 3.578 286.70
3(n) | Invitation Cards 4.285 343.35
3(0) | Cigarette Packets 1.41 112.98
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3(p) | Carry Bags < 120 microns 141.02 11299.60
3(q) | Plastic Sheet < 50 microns 0.662 53.04
Total SUP Disposed 161.461 12937.48

The category-wise distribution of SUP waste disposed in Kolkata is depicted in the bar graph shown in
Fig 20.
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Fig 20: Category-wise distribution of SUP disposed in Kolkata

e Overall Analysis
The Plastic Waste, Plastic Packaging waste & SUP generated and disposed in Kolkata is summarized
in Table 22.

Table 22: Plastic Waste Generation, disposal and Segregation with potential for utilization in
Kolkata

Kolkata Generated | Disposal (kg) | Qty Generated | Qty. % Segregation
(kg) (TPA) Disposed | with potential
(TPA) for utilization
Total 407 424 37497 33960 9
PP 249 262 22928 20980 8
SUP 157 161 14477 12901 11
Others 158 162 14570 12981 11

The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal
in the Kolkata city is given in Annexure V.
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4.5 Pune

The quantity of mixed waste generated in the city is approx. 839500 TPA and 11753 TPA
quantity of mixed waste is being disposed in Pune. Further, for assessment and characterisation
of the plastic packaging and Single Use plastic, a total of 5696 Kg Samples (mixed waste) were
collected from generation point and 1263 Kg of samples were collected from the disposal point.
The analysis of plastic waste, plastic packaging & SUP at both generation and disposal points

are given in subsequent sections.

e Analysis of Plastic Packaging
The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 23 and Table 24 respectively.

Table 23: Plastic Packaging Waste Generation

S.No. Particulars Quantity in Sample (Kg) Quantity (TPA)

1. Sample Size 5696

2. Total Plastic Waste 408.44 60197.57
generation

3.Plastic Packaging Generated

3(a) Category | 59.73 8803.25

3(b) Category Il 229.045 33757.60

3(c) Category 11 63.41 9345.63

3(d) Category IV 9.85 1451.73
Total Plastic Packaging 362 53353
Generated

A pie chart representation of the category-wise plastic packaging waste generated in Pune is

given in Fig 21 below.
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Plastic Packaging Generation in Pune
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Fig 21: Category-wise plastic packaging waste generated in Pune

Table 24: Plastic Packaging Waste Disposal

S.No. Particulars Quantity in Sample (Kg) Quantity (TPA)

1. Sample Size 1263

2. Total Plastic Waste disposed 89.96 837.13

| 3PlastioPackaging Disposal |

3(a) | Category | 11.91 110.83
3(b) [ Category Il 38.52 358.45
3(c) | Category Il 18.49 172.06
3(d) | Category IV 3.375 31.41

Total Plastic Packaging Disposed 72 673

A pie chart representation of the category-wise plastic packaging waste disposed in Pune is

given in Fig 22 below.
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Plastic Packaging Disposal in Pune
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Fig 22: Category-wise plastic packaging waste disposed in Pune

e Analysis of SUP
The total quantity of SUP waste at generation point and disposal point in Pune City is summarized in
Table 25 & Table 26 respectively.

Table 25: SUP Generation

S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)

1 Sample Size 5696

2 Total Plastic Waste 408.44 60197.57

generation

3.SUP Generated
3(a) Earbuds 0.08263 12.18
3(b) Balloons 0 0.00
3(c) Candy 0.0291 4.29
3(d) Icecream 0.0033 0.49
3(e) Straws 0.0867 12.78
3(f) Plates 0.0228 3.36
3(9) Cups 0.0395 5.82
3(h) | Glass 0.0392 5.78
3(i) Forks 0.0012 0.18
33) Spoons 0.0384 5.66
3(k) Knives 0 0.00
3 Trays 0 0.00
3(m) | Sweet Boxes 0.0026 0.38
3(n) Invitation Cards 0 0.00
3(0) Cigarette Packets 0.5267 77.63
3(p) | Carry Bags <120 39.87 5876.21

microns
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3(q) Plastic Sheet < 50 3.49325 514.85
microns
3(r) Plastic Flags 0 0.00
3(s) PVC Banners < 100 0 0.00
microns
3(t) Polystyrene for 0 0.00
decoration
Total SUP Generated 44.24 6520

The category-wise distribution of SUP waste generated in Pune is depicted in the bar graph shown in

Fig 23.
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Fig 23: Category-wise distribution of SUP generated in Pune
Table 26: SUP Disposal
S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1 Sample Size 1263
2 Total Plastic Waste Disposed | 89.96 837.13
3.SUP Disposed
3(a) Earbuds 0.0113 0.11
3(b) Balloons 0 0.00
3(c) Candy 0.0031 0.03
3(d) Icecream 0 0.00
3(e) Straws 0.02373 0.22
3(f) Plates 0.0027 0.03
3(9) Cups 0 0.00
3(h) | Glass 0.0003 0.00
3(i) Forks 0 0.00
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3(3j) Spoons 0.00335 0.03
3(k) Knives 0 0.00
3(D Trays 0 0.00
3(m) | Sweet Boxes 0 0.00
3(n) Invitation Cards 0 0.00
3(0) Cigarette Packets 0.005 0.05
3(p) | Carry Bags < 120 microns 14.32 133.26
3(q) Plastic Sheet < 50 microns 2.86 26.61
3(r) Plastic Flags 0 0.00
3(s) PVC Banners < 100 microns |0 0.00
3(t) Polystyrene for decoration 0 0.00
Total SUP disposed 17 160

The category-wise distribution of SUP waste disposed in Pune is depicted in the bar graph shown in
Fig 24.
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Fig 24: Category-wise distribution of SUP disposed in Pune

e Overall Analysis
The Plastic Waste, Plastic Packaging waste & SUP generated and disposed in Pune is summarized in
Table 27.
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Table 27: Plastic Waste Generation, disposal and Segregation with potential for utilization in
Pune

(0.0]

Pune Generated Disposal Qty Qty. %
Generated Disposed Segregation
(TPA) (TPA) with
potential
for
utilization
Total 408 90 60198 837 99
PP 362 72 53353 673 99
SUP 44 17 6520 160 98
Others 46 18 6845 164 98

The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal

in the Pune city is given in Annexure V.

4.6 Outlier Case-Mysuru
The quantity of mixed waste generated in the city is approx. 200750 TPA and the same quantity

of mixed waste is being disposed in Mysuru. Further, for assessment and characterisation of
the plastic packaging and Single Use plastic, a total of 5460Kg Samples (mixed waste) were
collected from generation point and 1007.6 Kg of samples were collected from the disposal
point. The analysis of plastic waste, plastic packaging & SUP at both generation and disposal

points are given in subsequent sections.

e Analysis of Plastic Packaging
The total quantity of Plastic Packaging waste at generation point and disposal point is

summarized in Table 28 and Table 29 respectively.

Table 28: Plastic Packaging Waste Generation

S.No. Particulars Quantity in Sample (Kg) Quantity (TPA)

1. Sample Size 5460

2. Total Plastic Waste 512 18821
generation

3.Plastic Packaging generated

3(a) Category | 183.6 6750.49
3(b) Category Il 158.3 5820.28
3(c) Category IlI 57.5 2114.13
3(d) Category IV 3.2 117.66
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Total Plastic Packaging 403 14803
Generated

A pie chart representation of the category-wise plastic packaging waste generated in Mysuru

is given in Fig 25 below.

Plastic Packaging Generated in Mysuru
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Fig 25: Category-wise plastic packaging waste generated in Mysuru

Table 29: Plastic Packaging Waste Disposal

S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1. Sample Size 1007.6
2. Total Plastic Waste disposed 254.35 50611
3.Plastic Packaging Disposed
3(a) | Category | 17.25 3436.82
3(b) | Category Il 126.25 25153.52 (more than
generation)
3(c) | Category IlI 28.25 5628.41 (more than
generation)
3(d) | Category IV 0 0.00 (more than
generation)
Total Plastic Packaging Disposed 172 34222

Plastic Waste Disposal is greater than generation. As reported by RD Bengaluru, the plastic
waste at disposal point may be greater due to plastic waste collected from the points of littering,
street sweepings and drains & commercial establishments.

A pie chart representation of the category-wise plastic packaging waste disposed in Mysuru is

given in Fig 26 below.
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Plastic Packaging Disposed in Mysuru
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Fig 26: Category-wise plastic packaging waste disposed in Mysuru
e Analysis of SUP

The total quantity of SUP waste at generation point and disposal point in Mysuru City is summarized
in Table 30 & Table 31 respectively.

Table 30: SUP Generation

S.No. Particulars Quantity in Sample Quantity (TPA)
(Kg)
1 Sample Size 5460
2 Total Plastic Waste generation | 511.9 18871
| 3SUPGenerated ]
3(a) | Earbuds 0.11 4.04
3(b) | Straws 0.1 3.68
3(c) | Plates 13.71 504.08
3(d) | Cups 3.1 113.98
3(e) | Bowl 0.4 14.71
3(f) | Spoons 1.22 44.86
3(g) | Plastic Wrapping Papers 0.25 9.19
3(h) | Carry Bags < 120 microns 62.68 2304.58
3(i) | Polystyrene for decoration 7.65 281.27
Total SUP Generated 89.22 3280.39

The category-wise distribution of SUP waste generated in Mysuru is depicted in the bar graph shown
in Fig 27.
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Fig 27: Category-wise distribution of SUP generated in Mysuru
Table 31: SUP Disposal
S.No. Particulars Quantity in Sample (Kg) | Quantity (TPA)
1 Sample Size 1007.6
2 Total Plastic Waste disposed 138.6 27614
3.SUP Disposed
3(a) | Plates 3.2 637.55
3(b) | Cups 1.7 338.70
3(c) | Bowl 0 0.00
3(d) | Spoons 1.5 298.85
3(e) | Carry Bags < 120 microns 71.35 14215.47
3(f) | Polystyrene for decoration 0.9 179.31
Total SUP Disposed 79 15671

The category-wise distribution of SUP waste disposed in Mysuru is depicted in the bar graph shown in

Fig 28.
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SUP Disposed in Mysuru
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Fig 28: Category-wise distribution of SUP disposed in Mysuru

e Overall Analysis

The Plastic Waste, Plastic Packaging waste & SUP generated and disposed in Mysuru is summarized
in Table 32.

Table 32: Plastic Waste Generation, disposal in Mysuru

Mysuru Generated Disposal Qty Qty.
(Kg) (Kg) Generated Disposed
(TPA) (TPA)
Total 512 254 18821 50611
PP 403 172 14803 34222
SUP 89 79 3280 15671
Others 109 82 4019 16389

The analysis of plastic waste, plastic packaging waste, and single-use plastic in Mysuru indicates a
major discrepancy between generation and disposal quantities:

As clarified by RD Bengaluru, disposal sites in Mysuru handle additional plastic waste streams from
Littering and open dumping points, Street sweepings, Drains and stormwater channels and
Commercial establishments

This explains the disposal quantities exceeding generation recorded at sampling points. To ensure
analytical accuracy in generation—disposal correlations, Mysuru data has been considered as an

outlier case.
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The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal in
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the Mysuru city is given in Annexure VI.

4.7 Vadodara

Vadodara

S.No.

Items

Average/Ratio

Generation point

1 | Average quantity of plastic waste generated (kg of plastic 0.1076
waste/ kg of mixed waste) ( Q1)

2 | Average quantity of plastic packaging waste generated (kg of
plastic packaging waste / kg of mixed waste) ( Q2) .

3 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.01776
Category-II 0.07247
Category-111 0.01757
Category-1V 0

4 | Average quantity of SUP waste generated (SUP in kg / kg of
mixedi:ste) (QZ) g | o 0.004044
Disposal point

5 | Average quantity of plastic waste at disposal point (kg of
plastic waste/ kg of mixed waste) Q1d) ]

6 | Average quantity of plastic packaging waste Disposed (kg of
plastic packaging waste / kg of mixed waste) (Q2d) ]

7 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste) .
Category-I 0.0033
Category-II 0.0342
Category-111 0.006
Category-1V 0
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Average quantity of SUP waste at Disposal (SUP in kg / kg of
mixed waste) (Q3d)

0.02892

The Plastic Waste, Plastic Packaging waste & SUP generated and disposed in VVadodara is summarized
in Table 33.

Table 33: Plastic Waste, Plastic Packaging waste & SUP generated and disposed in Vadodara

Vadodara Generated | Disposal | Qty Generated | Qty. Disposed | % Segregation
with potential
for utilization

Total NA NA NA NA NA

PP (Kg/kg) 0.11 0.09 NA NA 13.27

SUP (Kg/kg) 0.06 0.03 NA NA 54.69
Others NA NA NA NA NA
4.8 Lucknow

The quantity of mixed waste generated in the city is approx. 584000 TPA. Further, for

assessment and characterisation of the plastic packaging and Single Use plastic, a total 3072

Kg Samples (mixed waste) were collected from generation point and 2770 Kg of samples were

collected from the disposal point.

mixed waste) (Q3)

Lucknow
S.No. | Items Average/Ratio

Generation point

1 Average quantity of plastic waste generated (kg of plastic 0.114
waste/ kg of mixed waste) ( Q1) '

2 Average quantity of plastic packaging waste generated (kg of
plastic packaging waste / kg of mixed waste) ( Q2)

3 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.07382
Category-II 0.0279
Category-111 0.0087
Category-1V 0.0018

4 Average quantity of SUP waste generated (SUP in kg / kg of 0.062

36

(00}

IS




1218

Disposal point

Average quantity of plastic waste at disposal point (kg of
plastic waste/ kg of mixed waste) Q1d)

Average quantity of plastic packaging waste Disposed (kg of
plastic packaging waste / kg of mixed waste) (Q2d)

Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)

Category-I

Category-II

Category-Il11

Category-1V

Average quantity of SUP waste at Disposal (SUP in kg / kg of
mixed waste) (Q3d)

Lucknow Generated Disposal | Qty Qty. %
Generated | Disposed | Segregatio

n with
potential
for
utilization

Total 426.00 NA 84883 NA NA

PP (Kg/kg) 345.00 NA 68743 NA NA

SUP 79.45 NA 15831 NA NA

Others 81 NA 16140 NA NA
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4.9 Comparison of Plastic Waste Generation with assessment carried out during 2021

Plastic waste is an important part of mixed Municipal Solid Waste (MSW) in many cities.
CPCB had also carried out an Assessment study of plastic waste in 2021. A comparison of the
plastic waste as percentage of mixed waste for cities is given in the table below

S.No. | City Plastic Waste Generated (%) Plastic Waste Generated (%)
of mixed MSW (2021) of mixed MSW (2024)
1. | Vadodara 9.54 10.76
2. | Lucknow 20 11.4
3. | Pune 5 7.17
4. | Bhopal 12-14% 13.57

The comparison of plastic waste generation as a percentage of mixed waste for the assessment
carried out during 2021 and 2024 are depicted in graph below:

Comparison of Plastic Waste Generation during 2021 and
2024

abal

Vadodara Lucknow Pune Bhopal

e = S~ S S S V]
O N M OO 0O O

O N B O

M Plastic Waste Generated (%) of mixed MSW (2021) ™ Plastic Waste Generated (%) of mixed MSW (2024)

Following are the observations on the plastic waste as percentage of mixed waste between
2021 & 2024 for the four cities

e Vadodara: Plastic waste increased slightly from 9.54% to 10.76%.

e Lucknow: Big decrease from 20% to 11.4%, showing better waste management efforts.
e Pune: Increased from 5% to 7.17%, indicating more plastic generation.

e Bhopal: Small rise from 12-14% to 13.57%, staying almost the same.
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5.0 OBSERVATION

5.1 Plastic waste Percentage
As per the assessment conducted by CPCB in above mentioned 7 cities it is observed that plastic waste content (as a percent of mixed waste) range from 7.17 to

15.3 at generation point and 4.4 to 25 at disposal point. The city wise variation in the plastic percentage is given in fig 29 & fig 30 below.

Percentage of Plastic waste in mixed waste Percentage of Plastic waste in mixed waste
(Generation Point) (Disposal Point)
153 =
16 13.57 25
14
11.77

" 10.76 114 20
i 9.7 9.7 14.69

15

7.17
X 8 © 10.76

6 10 7.12
. 449 231 438

- N 7
2
0 0

b'b ’» < (\Qo & g\) (\Q/ 0& b'b 2 ,5\,'5 QQO @ go (\Q/
R \QOQ OQ@' ° S (’0 ~ S & ,QOQ N ° e \\(_)0 ~
4&@ Q NG 5 @b N\ & 4’\\?’\\?} QS NS 5N @b A\
Fig 29: Plastic waste percentage at Generation point Fig 30: Plastic waste percentage at disposal point

5.2 Plastic packaging in Mixed waste
The quantity of Plastic Packaging generated and disposed are summarized in table 34 below:
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Table 34: Category wise Plastic Packaging at generation and disposal poin
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S.No. | City/Category | Category | (TPA) Category 11 (TPA) Category 111 (TPA) Category IV (TPA) Total Plastic Packaging(TPA)
Generation | Disposal | Generation | Disposal | Generation | Disposal | Generation | Disposal | Generation | Disposal
1 | Vijayawada | 4692.5 1884.31 | 11800.89 | 3348.88 | 5593.75 529.25 | 77.68 0 22164 5762
2 | Bhopal 11822.4 759.74 | 8134.02 3790.59 |14228.65 | 9006.04 | 272.83 21.63 34406 13578
3 | Kolkata 3644.26 2131.39 | 12497.63 11283.57 | 6785.96 7553.63 | 0.83 1.6 22928 20980
4 | shillong 1339.45 1060.24 | 1448.4 1232.33 | 469.22 3485 0 0 3257 2643
5 Mysuru 6750.49 3436.82 | 5820.28 25153.52 | 2114.13 5628.41 | 117.66 0 14803 34222
6 | Pune 8803.25 166.66 | 33757.6 404.98 | 9345.63 172.06 | 1451.73 31.41 53353 673
7 | Lucknow 43115.63 16310.94 5119.51 1055.08

(00}
0

Plastic packaging waste percentage (as a percentage of mixed waste) range from 6 to 11.8 at waste generation point and 2.63 to 17.04 at waste disposal point.

The variation across the cities is given fig 31 & fig 32 below:
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Fig 31: Plastic packaging waste in Mixed waste at Generation point
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Fig 32: Plastic packaging waste in Mixed waste at Disposal point
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5.2.1 Category wise plastic packaging in Mixed waste
Plastic packaging waste constitutes a significant portion, with Category Il dominating in most cities at generation and disposal points. The Category wise

variation in the cities is given in fig 33 & fig 34 below:

Category wise Plastic Packaging generation in mixed Category wise Plastic Packaging Disposal in mixed
waste waste
8% 14%
7% .
% 12%
59% 10%
4% 2%
3%
2% 6%
1% 4%
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S S S e .‘_ ‘-v
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Fig 33: Category wise Plastic Packaging generation Fig 34: Category Wise Plastic Packaging disposal

5.3 Percentage of Single Use Plastic (SUP) in Mixed waste

SUP waste as a percentage of mixed waste is highest in Kolkata (7.47%) and lowest in Pune (0.78%) at generation point and highest in Bhopal (20.31)

and lowest in Pune (1.36%) at disposal site. The variation across the cities is given in fig 35 & fig 36 below:
41
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SUP in mixed waste (Generation)
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Fig 35: SUP in mixed waste at generation point Fig 36: SUP in mixed waste at disposal point
5.3.1 Category Wise SUP in Mixed Waste
The category wise SUP at generation point and disposal point are summarized in Table 35 below:
Table 35: Category wise SUP generation and disposal
S.No | City/SUP Vijayawada Bhopal Kolkata Shillong Mysuru Pune
Category Generatio | Disposa | Generatio | Disposa | Generatio | Disposa | Generatio | Disposa | Generatio | Disposa | Generatio | Disposa
n(TPA) | I(TPA) | n(TPA) |I(TPA) | n(TPA) [I(TPA) [n(TPA) |I(TPA) | n(TPA) |I(TPA) | n(TPA) |I(TPA)
1 Earbuds 1.34 0.91 2.88 0.00 0.00 0.00 0.03 0.08 4.04 12.18 0.11
2 Balloons 0.00 0.00 4.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3 Candy 0.80 0.00 3.33 0.00 0.00 .00 0.00 0.00 4.29 0.03
4 Icecream 17.05 5.48 0.00 0.00 0.00 0.32 0.07 0.00 0.49 0.00
5 Straws 6.34 0.91 6.37 1.622 48.04 9.21 1.58 0.61 3.68 12.78 0.22
6 Plates 453.30 155.13 | 26.52 0.00 90.65 95.19 3.78 6.19 504.08 637.55 | 3.36 0.03
Cups 676.25 100.38 | 4.24 2.974 263.82 179.17 15.38 9.22 113.98 338.70 | 5.82 0.00
Bowl
7 (14.71)
8 Glass 366.34 27.38 123.53 10.815 | 197.98 260.09 | 3.52 5.44 5.78 0.00
9 Forks 24.29 11.86 10.99 2.704 6.92 7.21 5.44 4.86 0.18 0.00
10 | Spoons 38.57 3.65 17.20 4.056 22.50 29.41 10.30 9.58 44.86 298.85 | 5.66 0.03
11 | Knives 1.96 0.00 0.00 0.00 11.07 2.24 1.86 0.80 0.00 0.00
12 | Trays 171.79 109.50 | 25.69 11.35 446.77 258.97 | 0.00 0.00 0.00 0.00
13 | Sweet Boxes | 358.93 59.31 53.05 0.00 248.15 286.70 1.43 0.55 0.38 0.00
Invitation 70.54 0.00 0.00 0.00 162.02 343.35 | 0.00 0.00 0.00 0.00
14 | Cards
Cigarette 116.52 6.39 0.00 0.00 624.37 112.98 | 5.02 4.84 77.63 0.05
15 | Packets
Carry Bags < | 4517.05 3376.25 | 3855.19 2290 12031.96 11299.6 | 1181.10 924.04 | 2304.58 14215.4 | 5876.21 133.26
16 120 microns 0 7
Plastic Sheet | 224.38 50.19 1561.17 270.37 | 218.54 53.04 518.95 350.24 514.85 26.61
17 | <50 microns
18 | Plastic Flags | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PVC 26.79 91.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Banners <
19 | 100 microns
Polystyrene 16.52 0.00 0.00 0.00 190.14 23.49 10.68 281.27 179.31 | 0.00 0.00
for
20 | decoration
Total 7089 3999 5697 2594 14477 12901 1772 1275 3280 15671 6520 160

The category wise variation in SUP generation and disposal is given in fig 37 & fig 38 below:
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Fig 37: Category wise SUP generation Fig 38: Category wise SUP disposal

e Plastic carry bags <120 microns and plastic sheets < 50 microns are the dominant categories of Single-Use Plastic (SUP) generation and disposal across
all cities. Plastic carry bags generation ranges from 0.7% to 6% and disposal is 0.8% to 7%.

« Plastic Carry Bag <120 microns generation is highest in Kolkata and disposal is highest in Mysuru (7%).

o Categories like earbuds, balloons, candy sticks, ice cream sticks, and cutlery items (spoons, forks, knives) show negligible generation and disposal, close

to 0% in all cities.
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5.4. Plastic Waste Segregation with potential f0r1u%%z6ation

<o}

The Segregation with potential for utilization of Plastic waste including Plastic Packaging and Single Use

Plastic is given in Table 36 below:

Table 36: Segregation with Potential for Utilization of Total Plastic Waste, Plastic Packaging and SUP

City % Segregation with potential for utilization

Plastic Waste | Plastic Packaging | SUP Others
Vijayawada | 66 74 44 43
Shillong 21 19 28 25
Bhopal 59 61 54 50
Kolkata 9 8 11 11
Pune 99 99 98 98

e Pune has the highest plastic Segregation with potential for utilization across all categories, with values

ranging from 98% to 99%.

o Kolkata and Shillong have the lowest Segregation with potential for utilization, with Kolkata ranging
from 8% to 11% and Shillong from 19% to 28%.

A bar graph representation of the total plastic waste, Plastic Packaging & SUP Segregation with potential for
utilization are given in Fig 39 to fig 41 respectively.
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Fig 39: Total Plastic Waste Segregation with potential for utilization
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Plastic Packaging Segregation with Potential for Utilization
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Fig 40: Plastic Packaging Segregation with potential for utilization
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Fig 41: SUP Segregation with potential for utilization

6.0 Conclusions
e The percentage of plastic waste generated (as a percentage of mixed waste) varies among the cities,

ranging from 7.17% to 15.3%. Significant regional variations in plastic waste generation and disposal
across the all locations. Kolkata (11.7%) and Shillong (15.3%) exhibit the highest average quantities
of plastic waste generation, while Pune (7%) generates the least.

e The percentage of plastic waste at the disposal point (as a percentage of mixed waste) ranges from
4.38% in Vadodara to 25% in Mysuru. VVadodara (4.38%), Vijayawada (4.49%), and Bhopal (5.31%)
report the lowest plastic content at disposal, indicating better segregation or recovery practices. In
contrast, Bangalore (25%), Shillong (14.69%), and Kolkata (10.76%) show higher disposal levels.
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Plastic packaging waste percentage (as a p:elrczen gge of mixed waste) ranges from 6 to 11.8 at wastib
generation point and 2.63 to 17.04 at waste disposal point. At the generation point, the highest
proportions are observed in Kolkata (11.75%) and Bhopal (11.8%), followed by Shillong (9.9%) and
Vadodara (9.5%), indicating significant generation of plastic packaging. In contrast, Lucknow (6%)
and Pune (7.29%) show lower levels. At the disposal point, Bangalore shows the highest value at
17.04%, indicating poor recovery of plastic packaging waste before final disposal. Kolkata (10.75%)
and Shillong (9.7%) also exhibit high disposal rates, while Vijayawada (2.63%) and Vadodara (4.3%)
show much lower percentages.

At the generation point, Category Il plastics dominate in most cities, with the highest generation
observed in Kolkata (~7%), followed by Shillong and Pune (~4-5%), while Category | peaks in
Lucknow (~7.5%). At the disposal point, the maximum percentage of disposal is Mysuru’s Category
I1 which is 13%, reflecting a gap in segregation and recovery. Other cities like Kolkata and Shillong
also show significant disposal of Categories I-I11, whereas Category 1V remains consistently low
across all locations.

SUP waste as a percentage of mixed waste is highest in Kolkata (7.47%) and lowest in Pune (0.78%)
at generation point and highest in Bhopal (20.31%) and lowest in Pune (1.36%) at disposal site.
Further, the carry bags < 120 microns are most dominating across all abovementioned 20 categories
of SUP at both generation and disposal points with highest generation and disposal in Kolkata and
lowest disposal in Bhopal. Further, Plastic sheets < 50 microns generation is highest in Bhopal and
lowest in Kolkata. At Disposal site, it is highest in Shillong and lowest in Bhopal. Categories like
balloons, earbuds, and banners contribute minimally to the overall generation and disposal.

The highest Segregation with potential for utilization of Plastic Waste is in the city of Pune (99%) and
lowest is in Kolkata (9%). Of the plastic waste utilized, the plastic packaging utilized is highest in
Pune (99%) and lowest in Kolkata (8%). Further, the Segregation with potential for utilization of SUP
is highest in Bhopal (54%) and lowest in Kolkata (11%).

The analysis showed that the amount of plastic waste disposed of in Mysuru is higher than the amount
generated because extra waste came from littering spots, street sweepings, drains, and commercial
areas. To keep the results accurate, the Mysuru data has been considered as an outlier. It is still included
in the report for clarity and to show the real situation on the ground.

As per above observation, it can be inferred that there are regional disparities in plastic waste
management, emphasizing the need for localized strategies to enhance waste reduction, segregation,

and recycling efforts.
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Annexure |

Detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and
disposal in Vijayawada city

Vijayawada
S.No Items Average/Ratio
Generation point
1 Average quantity of plastic waste generated (kg of plastic 0.097
waste/ kg of mixed waste) ( Q1)
2 Average quantity of plastic packaging waste generated 0.0738
(kg of plastic packaging waste / kg of mixed waste) ( Q2)
3 Average quantity of plastic packaging waste category
wise generated (kg of plastic packaging waste / kg of
mixed waste)
Category-I 0.0156
Category-II 0.0393
Category-111 0.0186
Category-1V 0.0002
4 Average quantity of SUP waste generated (SUP in kg / kg 0.02363
of mixed waste) (Q3)
Disposal point
5 Average quantity of plastic waste at disposal point (kg of
plastich:ste/ kgyof r:ixed waste) p p e 0.044583
6 Average quantity of plastic packaging waste Disposed
(kg ofila?tic paciaginz Wastep/ kg o?‘ mgijxed waste) led) 0.0203125
7 Average quantity of plastic packaging waste category
wise generated (kg of plastic packaging waste / kg of
mixed waste) (Q2d)
Category-I 0.0086
Category-II 0.0152
Category-111 0.0024
Category-1V 0
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8 Average quantity of SUP waste at Disposal (SUP in kg /
kg of mixed waste) (Q3d)

0.01826

Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the

city can be estimated as given below:

i.  Quantity of Plastic Waste Generation:
On an average the total mixed waste generated in city is Approximately 3,00,000 TPA
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) =0.097
Quantity of Plastic Waste Generated (QT) = Q1*Q = 0.097x 300000 = 29287.5 TPA

ii.  Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste) Q2 = 0.073883
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 22165 TPA

iii.  Quantity of SUP Waste Generation
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3 =0.02363
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP =0.02363 x 300000 = 7089 TPA

iv.  Quantity of Other (Non-packaging waste)
Qother = QT-Qpack
Qother = 29287.5 - 22165
Qother = 7122.5 TPA

v.  Quantity of Plastic Waste Disposed
Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1d= 0.044883
Vijayawada municipal corporation is sending approximately 2,19,000 TPA of mixed
municipal solid waste final disposal. (QD)
Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =9829 TPA
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vi.  Quantity of Plastic Packaging Waste Disposed
Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.0263125
Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD
QpackD = 5762 TPA

vii.  Quantity of SUP Waste Disposed (QSUPD)
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
Q3d =0.01826
QSUPD = Q3d*QD
QSUPD = 3999 TPA

viii.  Quantity of Other (Non-packaging waste) Disposed
QotherD = QTD-QpackD
QotherD = 4067 TPA

iX.  Quantity of Plastic waste Segregation with potential for utilization
Qutilised/processed = QT-QTD
Qutilised/processed = 29287.5 — 9829 = 19,458 TPA

Study conducted for Vijaywada city is enclosed as Annexure-A
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Annexure 11

Detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and

disposal in Shillong city

Shillong
S.No. Items Average/Ratio
Generation point

1 Average quantity of plastic waste generated (kg of plastic 0.153
waste/ kg of mixed waste) ( Q1)

2 Average quantity of plastic packaging waste generated (kg 0.099
of plastic packaging waste / kg of mixed waste) ( Q2)

3 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.04077
Category-II 0.044087
Category-111 0.014283
Category-1V 0

4 Average quantity of SUP waste generated (SUP in kg / kg of 0.0539
mixed waste) (Q3)
Disposal point

5 Average quantity of plastic waste at disposal point (kg of 0.14691
plastic waste/ kg of mixed waste) Q1d)

6 Average quantity of plastic packaging waste Disposed (kg of 0.097
plastic packaging waste / kg of mixed waste) (Q2d)

7 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.03925
Category-II 0.045625
Category-111 0.01305
Category-1V 0
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Shillon

S.No. Items Average/Ratio

8 Average quantity of SUP waste at Disposal (SUP in kg / kg
of mixed waste) (Q3d)

0.0491

Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the
city can be estimated as given below:

i.  Quantity of Plastic Waste Generation:
Considering Quantity of Mixed Waste generated in the town (TPA) (Q)
= 32,850 Tons per annum
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) =0.153
Quantity of Plastic Waste Generated (QT) = Q1*Q = 5029.05 TPA

ii.  Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste) Q2 = 0.099
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 3257.15 TPA

iii.  Quantity of SUP Waste Generation
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3=0.053
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP =1771.9 TPA

iv.  Quantity of Other (Non-packaging waste)
= 32,850 - 3252.15
=29,597.85 Tons per Annum
v.  Quantity of Plastic Waste Disposed
Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1d= 0.14691
Considering Quantity of Mixed Waste Disposed (TPA) (QD)= 27,010 Tons per annum
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Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =3968.22 TPA

vi.  Quantity of Plastic Packaging Waste Disposed
Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.097
Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD
QpackD =2641.07 TPA

vii.  Quantity of SUP Waste Disposed (QSUPD)
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
Q3d =0.0491
QSUPD = Q3d*QD
QSUPD =1327.128 TPA

viii.  Quantity of Other (Non-packaging waste) Disposed
QotherD = QTD-QpackD
QotherD = 27,010 - 2641.07=24,368.93 TPA

iX.  Quantity of Plastic Waste Segregation with potential for utilization
Qutilised/processed = QT-QTD
Qutilised/processed = = 5026.05 - 3968.22 = 1058.28 TPA

Study conducted for Shillong city is enclosed as Annexure-B
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Annexure |11

The detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and disposal in

Bhopal city

Bhopal

S.No.

Items

Average/Ratio

Generation point

1 Average quantity of plastic waste generated (kg of plastic 0.1357
waste/ kg of mixed waste) ( Q1)

2 Average quantity of plastic packaging waste generated (kg 0.1180
of plastic packaging waste / kg of mixed waste) ( Q2)

3 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed
waste)
Category-I 0.0404
Category-II 0.0278
Category-I11 0.0487
Category-1V 0.0009

4 Average quantity of SUP waste generated (SUP in kg / kg 0.0195
of mixed waste) (Q3)
Disposal point

5 Average quantity of plastic waste at disposal point (kg of 0.0531
plastic waste/ kg of mixed waste) Q1d)

6 Average quantity of plastic packaging waste Disposed (kg 0.0465
of plastic packaging waste / kg of mixed waste) (Q2d)

7 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed
waste)
Category-I 0.0026
Category-II 0.0129
Category-111 0.0308
Category-1V 0.0001
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8 Average quantity of SUP waste at Disposal (SUP in kg / kg
of mixed waste) (Q3d)

0.0089

Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the
city can be estimated as given below:

I.  Quantity of Plastic Waste Generation
On an average the total mixed waste generated city is Approximately 292000 TPA
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) =0.135
Quantity of Plastic Waste Generated (QT) = Q1*Q = 39650.76 TPA

i.  Quantity of Plastic Packaging Waste Generation

Average quantity of plastic packaging waste generated (kg of plastic packaging waste /
kg of mixed waste) Q2 =0.1180
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 34457.97 TPA
i.  Quantity of SUP Waste Generation

i
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3 =0.0195
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP =5695.09 TPA

iv.  Quantity of Other (Non-packaging waste)

Qother = QT-Qpack

Qother = 39650- 34457.97

= 252349.24 TPA

<

Quantity of Plastic Waste Disposed

Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1d= 0.0531
Quantity of Mixed Waste disposed in town TPA= 12775 TPA

Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =677.82 TPA
vi.  Quantity of Plastic Packaging Waste Disposed
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Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.0465
Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD
QpackD =594.03 TPA
vii.  Quantity of SUP Waste Disposed

Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste) Q3d =
0.0089
QSUPD = Q3d*QD
QSUPD =113.48 TPA
viii.  Quantity of Other (Non-packaging waste) Disposed

QotherD = QTD-QpackD
QotherD = 12097.17 TPA
iX.  Quantity of Plastic waste Segregation with potential for utilization
Qutilised/processed = QT-QTD
Qutilised/processed = 38972.934 TPA

Study conducted for Bhopal city is enclosed as Annexure-C.
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Annexure IV

Detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and

disposal in Kolkata city

Kolkata
S.No. Items Average/Ratio
Generation point

1 | Average quantity of plastic waste generated (kg of plastic 0.1177
waste/ kg of mixed waste) ( Q1)

2 | Average quantity of plastic packaging waste generated (kg of 0.1175
plastic packaging waste / kg of mixed waste) ( Q2)

3 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.01868
Category-II 0.06408
Category-111 0.03479
Category-1V 4.25532E-06

4 | Average quantity of SUP waste generated (SUP in kg / kg of 0.0746
mixed waste) (Q3)
Disposal point

5 | Average quantity of plastic waste at disposal point (kg of 0.1076
plastic waste/ kg of mixed waste) Q1d)

6 | Average quantity of plastic packaging waste Disposed (kg of 0.1075
plastic packaging waste / kg of mixed waste) (Q2d)

7 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.0109
Category-II 0.0578
Category-111 0.0387
Category-1V 8.22E-06

8 | Average quantity of SUP waste at Disposal (SUP in kg / kg of 0.0663
mixed waste) (Q3d)
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Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the

city can be estimated as given below:

I Quantity of Plastic Waste Generation:
On an average the total mixed waste generated in city is Approximately 1,95,030.85

Tons per Annum

Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) =0.1177
Quantity of Plastic Waste Generated (QT) = Q1*Q = 22,939.08 TPA

ii.  Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste) Q2 = 0.1175
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 22,928.71 TPA

iii.  Quantity of SUP Waste Generation
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3=0.0746
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP =14,563.23 TPA

iv.  Quantity of Other (Non-packaging waste)
Qother = QT-Qpack
Qother = 22,961.08 — 22,928.71
= 32.37 Tons per Annum
v.  Quantity of Plastic Waste Disposed
Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1d= 0.1076
Considering Quantity of Mixed Waste Disposed (TPA) (QD)= 1,95,030.85 Tons per
Annum
Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =20,979.84 TPA
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vi.  Quantity of Plastic Packaging Waste Disposed
Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.1075
Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD
QpackD =20,970.22 TPA

vii.  Quantity of SUP Waste Disposed (QSUPD)
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
Q3d =0.0663
QSUPD = Q3d*QD
QSUPD =12,937.42 TPA

viii.  Quantity of Other (Non-packaging waste) Disposed
QotherD = QTD-QpackD
QotherD =20,979.84 — 20,970.22 = 9.62 TPA

iX.  Quantity of Plastic Waste Segregation with potential for utilization
Qutilised/processed = QT-QTD
Quitilised/processed = 22,961.08 TPA —20,979.84 TPA = 1,981 TPA

Study conducted for Kolkata city is enclosed as Annexure-D
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Annexure VI

Detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and

disposal in Pune city

Pune
S.No. Items Average/Ratio
Generation point

1 | Average quantity of plastic waste generated (kg of plastic 0.0717
waste/ kg of mixed waste) ( Q1)

2 | Average quantity of plastic packaging waste generated (kg 0.06
of plastic packaging waste / kg of mixed waste) ( Q2)

3 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.01048
Category-II 0.040211
Category-111 0.01113
Category-1V 0.00172

4 | Average quantity of SUP waste generated (SUP in kg / kg of 0.1081
mixed waste) (Q3)
Disposal point

5 | Average quantity of plastic waste at disposal point (kg of 0.0712
plastic waste/ kg of mixed waste) Q1d)

6 | Average quantity of plastic packaging waste Disposed (kg of 0.065
plastic packaging waste / kg of mixed waste) (Q2d)

7 | Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed waste)
Category-I 0.0141
Category-II 0.03445
Category-111 0.01463
Category-1V 0.0026

8 | Average quantity of SUP waste at Disposal (SUP in kg / kg 0.01364
of mixed waste) (Q3d)
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Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the
city can be estimated as given below:

I Quantity of Plastic Waste Generation:
Considering Quantity of Mixed Waste generated in the town (TPA) (Q)
= 839500 Tons per annum
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) = 0.0717
Quantity of Plastic Waste Generated (QT) = Q1*Q =60197.57 TPA

ii.  Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste) Q2 = 0.06
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 53358.21 TPA

iii.  Quantity of SUP Waste Generation
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3 =10.007766
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP = 6520 TPA

iv.  Quantity of Other (Non-packaging waste)
Qother = QT-Qpack
= 60197.57 TPA -53358.21 TPA
=6,839.36 Tons per Annum
v.  Quantity of Plastic Waste Disposed
Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1d= 0.0712
Considering Quantity of Mixed Waste Disposed (TPA) (QD)= 11753 Tons per annum
Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =837.13 TPA

vi.  Quantity of Plastic Packaging Waste Disposed
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Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.065

Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD

QpackD = 775.11 TPA

vii.  Quantity of SUP Waste Disposed (QSUPD)
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
Q3d =0.01364
QSUPD = Q3d*QD
QSUPD =160.33TPA

viii.  Quantity of Other (Non-packaging waste) Disposed
QotherD = QTD-QpackD
QotherD = 837.13-775.11 = 62.02 TPA

iX.  Quantity of Plastic Waste Segregation with potential for utilization
Qutilised/processed = QT-QTD
Qutilised/processed = 59360.44TPA

Study conducted for Pune city is enclosed as Annexure-E
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Annexure V11

Detailed estimation of Plastic Waste, Plastic Packaging waste, SUP generation and

disposal in Mysuru city

Mysuru
S.No. Items Average/Ratio
Generation point

1 Average quantity of plastic waste generated (kg of plastic 0.004
waste/ kg of mixed waste) ( Q1)

2 Average quantity of plastic packaging waste generated (kg 0.0729
of plastic packaging waste / kg of mixed waste) ( Q2)

3 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed
waste)
Category-I 0.0335
Category-II 0.0284
Category-111 0.0105
Category-1V 5.86E-04

4 Average quantity of SUP waste generated (SUP in kg / kg 0.0163
of mixed waste) (Q3)
Disposal point

5 Average quantity of plastic waste at disposal point (kg of 0.25
plastic waste/ kg of mixed waste) Q1d)

6 Average quantity of plastic packaging waste Disposed (kg 0.1704
of plastic packaging waste / kg of mixed waste) (Q2d)

7 Average quantity of plastic packaging waste category wise
generated (kg of plastic packaging waste / kg of mixed
waste)
Category-I 0.017119
Category-II 0.12529
Category-111 0.02803
Category-1V 0
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Average quantity of SUP waste at Disposal (SUP in kg / kg
of mixed waste) (Q3d)

0.31

Based on above assessment, plastic waste and single use plastic (SUP) waste generation in the

city

can be estimated as given below:

Quantity of Plastic Waste Generation:
Considering Quantity of Mixed Waste generated in the town (TPA) (Q)
= 200750 Tons per annum
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed waste) (
Q1) =0.094
Quantity of Plastic Waste Generated (QT) = Q1*Q = 18871 TPA

Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste) Q2 = 0.0729
Quantity of Plastic Packaging Waste Generated (Qpack) = Q2*Q
Qpack = 14802.55 TPA

Quantity of SUP Waste Generation
Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
Q3=0.0163
Quantity of SUP Waste Generated (QSUP) = Q3*Q
QSUP = 3283 TPA

Quantity of Other (Non-packaging waste)
Qother = QT-Qpack
= 18871 TPA - 14644 TPA
=4,227 Tons per Annum
Quantity of Plastic Waste Disposed
Average quantity of plastic waste generated at disposal point (kg of plastic waste/ kg
of mixed waste) Q1ld= 0.25
Considering Quantity of Mixed Waste Disposed (TPA) (QD)= 200750 Tons per annum
Quantity of Plastic Waste Disposed (QTD) = Q1d*QD
QTD =50675.63 TPA
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vi.  Quantity of Plastic Packaging Waste Disposed
Average quantity of plastic packaging waste Disposed (kg of plastic packaging waste /
kg of mixed waste) Q2d = 0.1704
Quantity of Plastic Packaging Waste Disposed (QpackD)= Q2d*QD
QpackD = 34218.75 TPA

vii.  Quantity of SUP Waste Disposed (QSUPD)
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
Q3d=0.31
QSUPD = Q3d*QD
QSUPD =15669.9 TPA

viii.  Quantity of Other (Non-packaging waste) Disposed
QotherD = QTD-QpackD
QotherD = 50675.63 — 34218.75= 16,456.88 TPA

Study conducted for Mysuru city is enclosed as Annexure- F
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Central Pollution Control Board Regional
Directorate, Lucknow

Report on Assessment and Characterization of Plastic Waste at
Lucknow U.P.

Background:

With reference to HO letter dated 03.07.2024 regarding the assessment and
Characterization of Plastic Waste, study carried out at Lucknow during
11.09.2024 to 18.09.2024 at various Garbage Transfer Stations and final disposal
sites in the area of Municipal Corporation Lucknow.

The RD, Lucknow has conducted study in Association with Lucknow Municipal
Corporation & Lucknow Swachhata Abhiyan Pvt Ltd under ‘Assessment and
Characterization of Plastic Waste in MSW of Lucknow’. The study involved
assessment and characterization of plastic waste in different areas/Zones of
Lucknow. The protocol of ASTM as well as methodology involving quartering
and coning process as per SOP of CPCB has been followed for sampling for
quantification of plastic waste from the total solid waste from generation and
disposal sites.

Objective of the Study: -

The objective of this study is to identify the current status of the waste
composition, and generation, and also to understand the existing ecosystem of
plastic production, plastic waste recycling, and its management in Lucknow.
Lucknow is having a door-to-door collection, good waste segregation, and waste
processing infrastructure. The main objectives of the study are as follows:

I. Assessment and Characterization of Plastic Waste.

Ii. Quantification of plastic in MSW.

Iii. Characterization of plastic waste under EPR categories.

Iv. Characterization and quantification of banned SUP items in MSW.

Assessment and Characterization of Plastic Waste at Lucknow Page 1|22
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To assess the management of plastic waste w.r.to above points the Garbage
Transfer Station and material recovery facility (MRF) established by Lucknow
Municipal Corporations were visited along with the officials of Municipal
Corporation and Lucknow Swachhata Abhiyan Pvt Ltd (LSAPL) The following
team members conducted the study:

1. Shri A.K. Tripathi, Scientist C

2. Sh. Sanjeev Pradhan, E.E (L.M.C)

3. Sh. Jitendra Verma, S.F.I(L.M.C)

4. Mr. Avanish Tiwari, Assistant Manager, Lucknow Swachhata Abhiyan

Locations for Sampling in Lucknow Municipal Corporation Area:

1. Basmandi Portable Compactor Transfer Station (P.C.T. S)
2. Mithai Wala Portable Compactor Transfer Station (P.C.T. S)
3. Paper Mill Portable Compactor Transfer Station (P.C.T. S)
4. Gwari Material Recovery Facility (M.R. F)
5. Avadh Chauraha Portable Compactor Transfer Station (P.C.T. S)
6. Balda Portable Compactor Transfer Station (P.C.T. S)
7. Kailash Kunj Portable Compactor Transfer Station (P.C.T. S)
Name of Locations for Sampling Lucknow

Sr. Ward Zone Co-ordinates

No Locations Name No Name
1 | Basmandi P.C.T. S 57 & 88 1 26.837447, 80.925538
2 | Mithai WalaP.C.T. S 62 & 70 4 26.862131, 80.993725
3 | Paper Mill P.C.T. S 59 & 37 4 26.864272, 80.96284
4 | Gwari M.R. F 14,100 4 26.842825, 80.99778
5 | Kailash Kunj 37 4 26.872051, 80.979682
6 | Avadh Chauraha P.C.T. S | 41,60,25 5 26.802715, 80.894142
7 |BaldaP.C.T.S 105,106 6 26.802709, 80.894177
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About Management of MSW in Municipal Corporation Area of Lucknow: -

The population of Lucknow is approximately 3,945,000 as per census
2011. Toefficiently manage the generated waste, Nagar Nigam Lucknow has
signed MOU with waste management agency Lucknow Swachhata Abhiyan Pvt
Ltd. (L.S.A) All generated waste is collected by Nagar Nigam Lucknow &
Concern Agency (Zonel.3.4.6.7) from Approx 35 Garbage Transfer Stations
(GTS) located in different areas. The MaterialRecovery Facility has been in Zone
4 & Zone3 and rest of M.R.F is in under Constructions and doing manually in all
the GTS to recover the recyclable items including Plastic, Craft, Metals,
Aluminums. Recyclable material is Mechanically separated and dispatch to
recyclers remaining are being sent to the disposal site of the city i.e. Shivari
Processing and disposal plant for further recovery of RDF& Scientific Disposal.

During the characterization exercise, the waste was primarily categorized
as dry and wet waste. The dry waste was further categorized into dry waste other
than plastic (cardboard; paper and millboard; shoes-leather and rubber separately;
cloth; metal; glass; domestic Hazardous waste; compostable bags) and plastic
waste further categorized in 4 categories as per EPR (PET; HDPE; LDPE; PVC;
PP; PS; MLP and packaging wrappers) and SUP to get a clear understanding of
the waste types obtained during the characterization.

Study of SOP For Assessment and Characterization of Plastic Waste
Step One: Determination of parameter for waste Characterization

* No. of Vehicle to be sampled (n): 45 (7 vehicle Approx in a day)
« Duration of sampling (No of Days) (k): 7

* Vebhicle load size: 360 to 530 kg

« Sorting Sample size: 100 to 140 kg

Assessment and Characterization of Plastic Waste at Lucknow Page 3|22
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Step Two: Distribution of the sampling locations

City area is divided into Eight zones 1,2,3,4,5,6,7,8 and subsequently various
wards in the zone are divided into Middle-income residential wards,
Economically Weaker Section (EWS) residential wards/slumsand Commercial
wards (Market Area) and others. In addition, one disposal pointis also identified
in each Zone and centralized disposal site of city.

0

CITY BASE MAP-NAGAR NIGAM LUCKNOW

m=) Indicated Zones of Study in L.M.C Area of Lucknow
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According to the present waste collection process in Lucknow Municipal
Corporation, plastic is collected with dry waste and from there it goes to a GTS for
further sorting of recyclable material in Material Recovery Facility and sent to disposal
site through big size capsule containers having the capacity of 12 to 18 Ton. The MRF is
a facility that receives materials and then uses a combination of equipment and
mechanically & manually labor to separate and densify materials in preparation for
shipment downstream to recyclers of the particular materials recovered. Typical
materials recovered at MRFs includes ferrous metal, thermocol, PVC & Nylone
shoe soles, PET, HDPE,P.P and mixed paper etc. after preliminary sorting of the
plastic and doing the bales of Pet Bottles and grind the H.D,P.P Materials after that
collected waste sent to Authorized Recyclers and main disposal site for further
conversion of remaining waste material into Recycling Process for Granules and
Disposal. The RDF bales are then sold to local cement manufacturers unit or Waste to
Energy Plants.

As per information in Lucknow Municipal Corporation approx. 1600 TPD
mixed solid waste generated From City and 100 TPD approx. inert sent for final
disposal after recovery of material, composting and RDF.

Step Three: Sample Preparation

A total 7 locations in 4 Zones (Zone-1,4,5,6) (M.R.F, GTS & Dumping Site)
were selected for discharge of designated vehicle loads, manual sorting activities, and
weighing operations. The location found to be flat, level, and away from the normal
waste handling and processing areas.

e The entire vehicle load was discharged in a designated area.

e The sampled waste was mixed and using the Quartering and coning, the vehicle
load size (360-530 kg) reduced to Sorting sample size (100-140 kg).

e The entire vehicle load has been disposed on the ground and divided into four parts.
Two samples positioned diagonally opposite to each other wereselected for the next
step, the other two were discarded. The process was repeated to reduce the size of
the sample from 100 % to 25 %.

Assessment of Plastic Waste in Municipal Corporation Lucknow:

Quantity of Plastic Waste Generation:

1. Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed
waste from study and Assessment and Characterization of Plastic Waste in Lucknow
Municipal Corporation Area is presented at Table-1.

e Total Mixed waste: 3072 Kg (From data collected and analyzed at Table-1)
e Out of which plastic waste generated : 350.5 kg

Assessment and Characterization of Plastic Waste at Lucknow Page 5 | 22


https://www.thebalancesmb.com/recycling-polyethylene-terephthalate-pet-2877869
https://www.thebalancesmb.com/an-overview-of-plastic-recycling-4018761

1252 119

e Hence % of Plastic waste generation is = 11.4%

As per nagar nigam information in Lucknow Municipal Corporation approx. 1600
TPD mixed solid waste generated From City: 1600 TPD
e Quantity of Mixed Waste generated (TPA) = 1600 TPD X 365
= 584000 TPA
e Hence Quantity of Plastic Waste Generated (TPA) =584000 /100 X 11.4 =66576
TPA
2. Quantity of Plastic Waste Generated (TPA) =66,576 TPA
3. Quantity of Plastic Packaging Waste Generation:
Average quantity of plastic packaging waste generated (kg of plastic packaging waste
/ kg of mixed waste, from study of Assessment and Characterization of Plastic Waste
in Lucknow Municipal Corporation Area presented at Table-1 is 2.8%.
e Quantity of Mixed Waste generated (TPA) = 584000 TPA (Approx 1600 TPD
X 365=584000/100 X 2.8%)
e Hence Quantity of Plastic Packaging Waste Generated = Generation
16352TPA (@2.8%)
4. Quantity of SUP Waste Generation 36208 TPA (@6.2%)
e From study of Assessment and Characterization total Quantity of SUP Waste
generation (Single Use Plastic) is :77.54Kg (Table-3)
e Approx 1600 TPDX365=584000/100X6.2% =36208 TPA
e Hence % of SUP waste generation is = 6.2%

5. Quantity of Other (Non-packaging waste) 5256 TPA (@0.9%)
e From study of Assessment and Characterization of plastic waste generation
category -3is 0.9 % (Table 1) .
e (Approx 1600 TPDX365=584000/100X 0.9%)
¢ Hence Quantity of Other (Non-packaging waste) : 5256 TPA

6. Quantity of Plastic Waste Disposed 63247.2 TPA
e Total Quantity of Plastic Waste Generated (TPA) =66,576 TPA
e The single use plastic (SUP) With respect to total mixed solid waste is found
approx. 2.8% and after collection by Nagar Nigam Lucknow 95% of plastic
either processed in MRF/RDF/Recycled
(66576+100x95 %)= 63247.2 TPA
e Hence Quantity of Plastic Waste Disposed: 63247.2 TPA

1. Quantity of Plastic Packaging Waste Disposed:
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o Total Quantity of Plastic Packaging Waste generation: 16352 TPA

e Since in Lucknow 95% of plastic either processed in MRF/RDF/Recycled
(16352+100%95 %)=15534.4 TPA

e Hence Quantity of Plastic Packaging Waste Disposed: 15534.4 TPA

2. Quantity of SUP Waste Disposed
(36208+100%95 %) =34397.6 TPA

3. Quantity of Other (Non-packaging waste) Disposed
e Since Quantity of Other (Non-packaging waste :5256 TPA
(5256+100%95 %) =4993.2 TPA

e Hence Quantity of Other (Non-packaging waste) Disposed 4993.2
TPA

4. Quantity of Plastic waste Utilized/Processed 63247.2 TPA
e Since total Quantity of Plastic Waste Generated (TPA) =

(66576+100%95 %) =66,576 TPA
e Hence Quantity of Plastic waste Utilized/Processed: 63247.2 TPA

Step Four.: Assessment of Plastic Waste is given below in table:

Sr Assessment of Plastic Waste Quantity of Plastic
No. Waste Generation
1. | Quantity of Plastic Waste Generation 66576 TPA
2. | Quantity of Plastic Packaging Waste 16352 TPA
Generation
3. | Quantity of SUP Waste Generation 36208 TPA
4. | Quantity of Other (Non-packaging waste) 5256 TPA
5. | Quantity of Plastic Waste Disposed 63247.2 TPA
6. | Quantity of Plastic Packaging Waste 15534.4 TPA
Disposed
7. | Quantity of SUP Waste Disposed 34397.6 TPA
8. | Quantity of Other (Non-packaging waste) 4993.2 TPA
Disposed

9. | Quantity of Plastic waste Utilized/Processed | 63247.2 TPA

Summary Of the Characterization of Plastic Waste: -
The Average quantity of plastic waste generation has been estimated as 11.4% of total
mixed solid waste. The single use plastic (SUP) With respect to total mixed solid waste
is found approx. 2.8% and after collection by Nagar Nigam Lucknow 95% of plastic
either processed in MRF/RDF/Recycled.
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Challenges Faced During the Study

a. Cherry Picking of the waste especially category-1 is common issue in all the GTS.

b. Waste collection and segregation/sorting at MRF center is integral part of GTS. After
segregation of valuable materials, remaining waste sent to landfill site for making of
RDF. Hence finalization of end disposal point was found to be difficult.

c. Non-Woven bags not considered either in EPR or SUP during study.
d. The quantity of inert waste disposed at landfill site was taken from Form-V i.e.

annual report of PWM.
e. Quantity of plastic waste may vary during festive seasons etc.

The plastic waste characterization and quantification data for both generation and
disposal points are enclosed in the Annexures as given below.
Annexure-I: Plastic Waste Generation Data

Annexure I1: Plastic Waste Disposal Data
Annexure I1I: Single Use Plastic Generation Data

Annexure 1V: Single Use Plastic Disposal Data

AS L =

£

/

(A.K. Tripathi Sc.”C”)

ANNEXURE-1
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Standard Operating Procedure for Assessment and Characterization of Plastic
Waste in Lucknow Municipal Corporation Area

A- Generation Point

Table-1 Generation Point

Sorting
Vehicle Sample | Total PW Catg-1 Catg-2 Catg-3 Catg-4
Sr. No. No./Load Size (Kg.) (Kg.) PW (Kg.) | PW(Kg.) | PW (Kg.) | PW (Kg.)
"(1) "(2) "(3) "(4) "(5) "(6) "(7) "(8)
1 UP32VN7372 106.9 22.8 18.2 2.4 1.95 0.25
2 UP32VN1803 128.2 16.86 13.1 2.2 1.1 0.18
3 UP32VNO0015 110.8 14.9 10.2 3.1 0.98 0.22
4 UP32WN8706 120.7 11.8 53 4.8 14 0.3
5 UP32VN0846 132.8 12.8 7.1 3.8 1.5 0
6 UP32WN1152 141.4 15.9 8.2 4.7 2.2 0.5
7 UP32WNO0028 104.4 16.2 11.9 2.2 1.8 0.8
8 UP32VN7366 128.6 15.8 12.1 2.6 0.6 0.2
9 UP32VN7369 120.3 9.7 51 3.1 0.6 0.1
10 UP32VN8289 130.7 22.8 14.2 5.3 2.5 0.6
11 UP32WNO0023 110.4 14.6 11.1 2.2 0.9 0
12 UP32VN0024 127.6 15.8 10.1 3.8 1.4 0.5
13 UP32WN1318 119.7 14.8 9.6 4.2 0.7 0.2
14 UP32WNO775 118.9 11.6 6.1 4.9 0.2 0
15 UP32WNO0O173 123.2 8.7 35 4.1 0.9 0.2
16 UP32WN7097 140.8 9.6 4.2 3.9 1.1 0.1
17 UP32WN7072 110.4 9.5 5.2 2.8 0.8 0.3
18 UP32VN8445 145.6 18.5 11.8 5.2 1.1 0.4
19 UP32WNO0019 120.2 12.5 9.1 2.7 0.4 0
20 UP32VN0832 124.8 7.2 3.7 2.9 0.3 0
21 UP32WN8450 121.2 12.9 9.1 2.1 1.5 0.1
22 UP32VN8696 132.6 225 17.1 3.8 1.1 0.2
23 UP32VN7370 113.9 10.7 7.9 21 0.2 0.3
24 UP32WNO0812 118.1 13.9 8.1 4.2 1.3 0.1
25 UP32WNO0580 119.7 8.1 4.8 2.7 0.4 0
2B3)=1 Y@= | YO= | YO= | D= | Y®=
Wt. in Kg 3072 350.5 226.8 85.8 26.93 5.55
Total | Valuein% 114 7.4 2.8 0.9 0.2

Catg-1: Rigid plastic, Catg. -2: Flexible plastic (Multilayer plastic), Catg. -4 Plastic sheet, carry bags

ANNEXURE-2
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B- Disposal Point
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Table-2 Disposal Point
Sorting

Sample Total Catg-1 Catg-2 Catg-3 Catg-4
Sr. Vehicle Size PW PW PW PW PW
No. No./Load (Kg.) (Kg.) (Kg.) (Kg.) (Kg.) (Kg.)
"(1) "(2) "(3) "(4) *(5) "(6) "(7) "(8)
1 | UP32WN8713 | 123.6 12.1 6.4 3.2 1.6 0.9
2 | UP32WN8295 | 127.8 18.2 14.1 3.3 0.6 0.2
3 UP32VN7495 109.7 12.2 6.1 4.2 1.2 0.7
4 UP32VN8261 | 141.8 14.3 4.6 6.8 2.7 0.2
5 UP32VNO0168 160.7 17.2 8.2 6.1 2.8 0.1
6 UP32VN7095 | 126.2 11.7 5.2 4.7 1.8 0
7 UP32VNO0522 138.7 9.7 4.7 3.5 1.2 0.3
8 UP32VN1258 122.1 15.8 7.1 5.2 3.1 0.4
9 UP32NN5553 156.5 18.2 9.7 5.8 1.8 0.9
10 UP32NN5540 165.4 22.9 13.7 5.7 3.2 0.3
11 | UP32NN5519 | 148.9 7.48 5.1 1.5 0.58 0.3
12 UP32NN5515 170.7 20.4 14.6 3.5 2.2 0.1
13 | UP32PN9032 | 121.9 14.6 5.9 7.2 1.53 0
14 | UP32PN9040 | 130.2 16.92 5.1 8.4 3.2 0.2
15 UP32NN5440 148.2 17.7 7.1 8.1 2.1 0.4
16 | UP32NN4262 | 110.8 13.2 4.3 6.9 1.7 0.3
17 UP32NN2263 125.7 15.1 6.4 6.5 2.2 0
18 | UP32NN2272 | 138.5 16.62 7.3 7.4 1.8 0.12
19 UP32HN5132 141.2 18.35 8.9 6.2 3 0.25
20 UP32HN5136 161.7 194 6.2 10.1 2.7 0.4

Total 2B)=12@=120)=12X0=]>XMNM=]20®=

%1 2770 3121 150.7] 114.3| 41.01| 6.07

Assessment and Characterization of Plastic Waste at Lucknow
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Plastic Waste characterization (Single Use Plastic) -

A. Generation Point Table-3

1257

ANNEXURE-3
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Vehicle Vehicle | Vehicle | Vehicle | Vehicle | Vehicle | Vehicle | Vehicl Vehicle | Vehicl Vehicl
L oadNo LoadN LoadN LoadN LoadN Load Load eLoa LoadN eLoa eLoad Total
) o.l 0.2 0.3 0.4 No.5 No.6 dNo. 0.8 dNo. No.10
7 9
Sortingsample
a| size(Kg) 106.9 128. 130.5 132. 1105 125.4 127.6 130. 125. 129.8 1247.3
1 2 7 2 5
b ES‘)S“CW""“G( 228 16.4 1725 | 244 18.55 223 1925 |  16.3 18.2 218 197.33
8
SUPs
a| Earbuds(Kg) 0 0 0.27 0 0.10 0.4 0.36 0.4 0 0.18 1.71
» | b| Balloons(Kg) 0.1 0 0 0.25 0.15 0 0 0 0 0.20 07
X
5 (% c| Candy(kg) 0 0.1 0.12 0 0 0 0 0 0.10 0.32
(&)
% d| IceCream(Kg) 0 0.2 0 0.1 0 0 0 0 0 0.3
O |e| straws(Kg) 0.1 0.60 045 0.38 0 0 0 0.1 0.75 2.53
0.15
a| Plates(Kg) 0 0 0.15 0.85 15 0 0 0.10 0 0.15 275
b| Cups(Kg) 0.12 0.35 0.28 0 0.36 0.9 0.18 0.11 0.78 3.08
3 % d | Forks(Kg) 0 0.2 0 0 0 0.2 0.25 0.2 0 0 0.85
£ |e| Spoons(Kg) 0 0.70 0.35 0.20 0.9 0 0.36 0.2 0.50 3.41
(@) 0.2
0 0 0 0 0.15 0 0 0 0 0
g| Trays(Kg) 0.15
4 c;f% a| Sweetbox(Kg) 0 0 0 0.2 0 0 0.15 0 0 0 0.35

Assessment and Characterization of Plastic Waste at Lucknow
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Invitati 0 0.1 0 0 0 0 0 0 0 0.15 0.5
onCards '
(Kg)
CiggratteP 0 0.55
ackets(Kg) 0.20 0.32 0.56 0.15 0.25 0.96 0.25 11 434
3.12 2.75 412 6.2 3.76 451 2.8 5.37 5.1 3.8 41.53
>
3 <120micron
P s(Kg)
]
O
. 0.50 0.80 11 0.95 0.87 2.43 1.6 2.18 2.1 1.9 14.43
3
@ <50microns(Kg)
g
o
Plasticsflags( 0 0 0 0 0 0 0 0 0.2 0 o
Kg) :
% PV/Cbanners 0 0 0 0 0 0 0.15 0 0 015
= <100um.(Kg) :
()
£ Polystyrenefo 0 0.2 0 0 0.1 0 0 0.25 0
o rdecoration(K 01 0.65
9)
4.39 5.12 7.72 10.8 8.01 6.99 6.76 9.75 8.31 9.61 77.54
8
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Disposal Point

ANNEXURE-4.

Table-4

1259

Vehicle LoadNo.

VehicleLoadNo.1

VehicleLoadNo.2

VehicleLoadNo.3

VehicleLoadNo.4

Total
a Sorting sample size (Kg) 126 130.5 128 135.6 520
b Plastic waste(Kg) 215 25.2 32.4 33.1 118
SUPs
a Earbuds (Kg) 0.25 0.3 0.25 0 0.8
PlasticSticks | b Balloons (Kg) 0.1 0.15 0 0.2 0.45
c Candy(kg) 0 0 0 0 0
d Ice-cream(KQ) 0 0 0 0.1 0.1
e Straws(Kg) 0 0.15 0.18 0.1 0.43
a Plates(Kg) 0.15 0 0 0 0.15
Cutleryltems | b Cups(Kg) 0.98 1.1 0.5 0 2.58
c Glass(Kg) 0 0 0 0 0
d Forks(Kg) 0 0 0.1 0 0.1
e Spoons(Kg) 0.28 0.15 0 0.22 0.65
f Knives(Kg) 0 0 0 0 0
g Trays(Kg) 0 0.1 0 0 0.1
a Sweetbox(Kg) 0 0 0 0 0
b Invitation Cards(Kg) 0.18 0 0 0 0.18

Packaging
/Wrapping
Films

Assessment and Characterization of Plastic Waste at Lucknow
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Ciggratte Packets(Kg) 0.95 0.88 0.65 0.97 3.45
4.5 4.1 3.9 6.2 18.7
> o <120microns(Kg)
S ®
O O
29 <50microns(Kg) 2.6 2.2 1.9 3.1 9.8
C_\S e
o8
w
|_
Plastics flags(Kg) 0 0 0 0 0
Otherltems PVCbanners 0 0 0 0 0
<100um.(Kg)
Poly styrene for decoration 0 0 0 0 0
(Kg)
9.99 9.13 7.5 10.89 375
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Plastic Waste Generation TPA

Plastic Waste Generation TPA
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Plastic Characterization & Assesment at
Generation Point

3500
3000
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1500 —
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o T ® o
0 1} L} - L} L} L} L} 1
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SAMPLE SIZE (KG.) (KG.) (KG.) (KG.) (KG.)
(KG.)
Plastic Characterization & Assesment at
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2770
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Plastic Waste Utilization

Plastic Waste Utilization by 95%
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Sorted Plastic Categories
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1.0 Background & Legal Framework
In the last couple of decades, India has experienced rapid urbanization,
industrialization, and economic growth, which has led to a substantial increase in
plastic waste generation. The burgeoning population, along with improvements in
living standards, has further exacerbated the quantum of plastic waste generation.
The widespread use of plastics, especially single-use items and its indiscriminate
disposal, poses a serious threat to the environment.

The Plastic Waste Management Rules of 2016, along with subsequent
amendments, laid out a statutory framework for effective plastic waste management
in the country. As per the provision of PWM Rules, the local bodies are required to
assess the quantum of plastic waste generated in their jurisdiction and report the
same in the Annual Report to be submitted to the concerned SPCB/PCC, which in
turn compiles the same and submits it to CPCB.

Further, vide Amendment to PWM Rules dated August 12, 2021 (Annexure |)
- import, production, sale, stocking and use of identified single-use plastic items like
ear buds with plastic sticks, plastic flags, plates, cups, cutlery, and other similar
disposable plastic products, has been banned w.e.f July 01, 2022. Also, vide
Amendment to PWM Rules dated February 16, 2022- Extended Producer
Responsibility Guidelines (Annexure Il) with thrust on processing of plastic
packaging waste has been notified by MoEFCC. Various measures have been
taken across the country to ensure effective implementation of the said
Amendments. It is required to periodically assess the impact of these measures on
plastic waste management to strengthen implementation of EPR Guidelines and
enforcement of SUP ban.

Further, MOEFCC vide Amendment dated March 14, 2024 (Annexure IlA) has
included the following in the PWM Rules

e Rule 6 (5) The local body shall undertake assessment of plastic waste
generated, including plastic waste existing in dump sites, by the 30th June of
every year and also estimate the quantity of plastic waste to be generated in

following five-year period.

CPCB, Delhi Page | 1
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e Rule 6 (8) The local body shall include in the annual report the following details
on plastic waste management, namely:- (i) plastic waste generated, including
plastic waste existing in dump sites, in a year; (ii) plastic waste management
infrastructure available for collection, segregation, processing; (iii) projection of
plastic waste to be generated; (iv) status on framing and implementation on
byelaws; (v) actions taken action to prevent stocking, distribution, sale and

usage of prohibited Single Use Plastic items.

« Rule 7A.: Responsibility of Panchayat at District level. - (1) The Panchayat at
District level shall undertake assessment of plastic waste generated, including
plastic waste existing at dump sites, by the 30th June of every year for rural
areas of the district and also estimate the quantity of plastic waste to be

generated in following five-year period.

e Rule 7A (3) The Panchayat at District Level shall include in the annual report
the following details on plastic waste management, namely:- (i) plastic waste
generated, including plastic waste existing at dump sites, in a year; (ii) plastic
waste management infrastructure available for collection, segregation,
processing; (iii) projection of plastic waste to be generated; (iv) status on
framing and implementation on byelaws; (v) actions taken action to prevent

stocking, distribution, sale and usage of banned Single Use Plastic items.

e Rule 17 (4) Every urban local body and Panchayat at District Level shall
prepare and submit online an annual report in Form—V to the Urban
Development Department and to Rural Development Department, respectively,
and also to the State Pollution Control Board or Pollution Control Committee

concerned by the 30th June every year.

¢ Rule 17 (5) The State Pollution Control Board or Pollution Control Committee
concerned shall cause the report submitted by the urban local body and
Panchayat at District level to be audited by itself or through a designated
agency and copy of the report of such audit and the annual report shall be made
available on website of State Pollution Control Board or Pollution Control

Committee concerned.
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e Rule 17 (6) The State Pollution Control Board or Pollution Control Committee
shall prepare and submit online an annual report in Form VI to the Central
Pollution Control Board on the implementation of these rules by the 31st July

of every year.

e As per Form V A (Format of Annual Report by Local Bodies) (Section B (1 &
2)), Form V B ((Format of Annual Report by Village Panchayats) (Section B (3
& 4)) the Local Bodies / Village Panchayats are required to carry out the
assessment related to plastic waste generation as per the methodology
developed by CPCB, the details of which are to be included in the Annual

Report which is to be submitted online.

e As per Form VI (Format of Annual Report to be submitted by SPCBs/PCCs)
(Section C 8 -13), the SPCBs/PCCs are required to assess the Plastic waste

generated in their jurisdiction as per methodology developed by CPCB

This SOP has been prepared incorporating the aforementioned provision of PWM
Rules. The SOP outlines the methodology to assess the quantity of plastic waste
generation and its characterization specifically w.r.t Single Use Plastic and Categories
of Plastic Packaging as per PWM Rules. A study conducted by GIZ on the matter
(Annexure lll) has been referred to for preparing this document. Further, methodology
for validation of data reported by the Local Bodies in the Annual Report, by the
SPCBs/PCCs has also been included in this document. All concerned stakeholders
including the local bodies and the SPCBs/PCCs shall follow the methodology
delineated in this SOP for compliance of PWM Rules, 2016 (as amended).

2.0 Characterization & Assessment of Plastic Waste by Local Bodies
21 Determination of parameter for waste Characterisation

The plastic waste characterization method is based on the Standard Test Method
for Determination of the Composition of Unprocessed Municipal Solid Waste,
American Society for Testing and Materials (ASTM) standard test method (D5231- 92)
(Annexure 1V). As per methodology, the following parameters are to be decided prior

to initiation of the Waste Characterization:

CPCB, Delhi Page | 3
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a. Number of Vehicles to be sampled (n): It refers to the number of vehicles
transporting municipal waste from which the waste sample for characterization

is to be collected.

b. Sorting sample size (kg) (s) : It is the quantum of sample extracted for further
analysis, from each vehicle load, using cone and quarter method (Refer

Annexure V). It is to be in the range of 91-135 Kg

c. Vehicle load Size (kg) (v): It is the quantum of waste which the
aforementioned vehicles can transport in one trip. It is four times the size of
the sorting samples i.e 360- 540 kg

d. Duration of sampling (No of Days) (k): It is the number of days during which

waste samples for analysis have to be collected.

The steps to be followed for determination of Sorting Sample size, number of vehicle
to be sampled, Vehicle load size and no. of days for sampling in a particular Local
body’s jurisdiction as per ASTM D 5231-92 are detailed at Annexure V. Wide variation
in quantum of waste generation in the country, depending upon the population, has
been observed in the country. Further, sampling and analysis capacity also varies
significantly with the type of the local body, being higher for large cities as compared
to smaller cities. Further, higher Confidence level and lower precision level in the
Assessment is required for the larger cities (refer Annexure V). Accordingly, the
various parameters (n, v, s & k as per (a-d above) have been computed using ATM D
5231-92 assigning value of Confidence & Precision values proportionate to the

population size of city /town/village panchayat and are given in Table 1.
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Table 1: Sorting Sample size, number of vehicle loads, Vehicle load size and no.

of days for sampling for Cities, Towns & Villages:

S. [Categor|Min PolMax P|Confide|Precis [Vehicl |Sorting [Total no.[Sampli
No. |y pulatiojopulatjnce levlion Leje Load|Samplejof Samplng D
n ion el vel Size |[size es ays (k)
(kg) |(Kgs)(s|To be co
) llected
(n)
1. |Village P|1000 (4999 (0.9 0.2 360 |90 7 5
anchayal(avg.)
t
2. |Cities &5000 [99999(0.9 0.15 400 [|100 14 6
Tow
ns
3. |[Cities &[>10000 0.95 0.1 480 (120 45 7
Tow 0
ns

Note #: In hilly regions where movement of heavy vehicles is difficult, the

Vehicle Load size of “360 Kg” applicable for “Village Panchayats” can be

considered for Cities and Towns (Category 2&3 of Table 1)

2.2 Distribution of the sampling locations:
Three stage random sampling method is to be followed to ensure full coverage of the

geographical area as well as to include impact of socio-economic variation of the

population on the waste generation.

Stage 1: Division of the city area into five zones East, West, North, south and

central zone

Stage 2: Classification of the various wards in the zone under the following five

major categories based on its socio-economic attributes of the ward as given

below

CPCB, Delhi
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e High-income residential wards (HI)

o Middle-income residential wards (MI)

o Economically Weaker Section (EWS) residential wards/slums
o Commercial wards (CW)

o Mixed commercial and residential wards (MX)

It is to be noted that the class assignment as per aforementioned details, should be
based on the predominant feature of the ward. In addition to above, one disposal point

should be identified in each Zone.

The number of vehicle loads to be collected from each zone would be distributed
amongst the wards, to ensure adequate representation of the socio-economic
attributes of the population in the Assessment. The number of samples from each
economic category and zone should be uniformly distributed throughout the
assessment duration (k days). Example illustrating the distribution of sampling

locations is given at Annexure VI (Example 1)

2.3 Sample preparation:
One Sorting sample is to be selected using the Cone & Quarter method from each

vehicle load following the given steps:

o A location is to be selected for discharge of designated vehicle loads, manual
sorting activities, and weighing operations. The location should be flat, level,
and away from the normal waste handling and processing areas.

o The entire vehicle load of waste should be discharged in a designated area.

e The waste should be mixed and using the Quartering and coning, the vehicle
load size (400-500 kg) shall be reduced to Sorting sample size (100-125 kg)
method to reduce the size of the sample to the range of 100-125 kg.

« The entire vehicle load is to be disposed on the ground and divided into four
parts. Two samples positioned diagonally opposite to each other are to be
selected for the next step, the other two have to be discarded. The process is

to be repeated to reduce the size of the sample from 400-500 kg to 100- 125
kg.
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Pictorial representation of the same is given in Figure 1.0. For further details,
Section 8 of the ASTM Standard is to be referred to.

Step 1: Preparation of Cone

Step 2: Flattening & partitioning of the cone into two parts

Step 3: Partitioning of the Cone into four parts

o / ‘t
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Step 4: Select two opposite quarters & discard the remaining two

Step 5: Mix the two selected quarters for further analyis

Figure 1: Cone & Quarter Method for sampling of Waste

2.4 Waste Characterization
The EPR guidelines categorize plastic packaging into four groups: rigid, flexible, multi-
layered, and compostable plastics. PET Water bottles, HDPE bottles used for

packaging shampoo, detergent etc. are categorized into Rigid plastics (Category I).

Carry bags, plastic packaging etc. are categorized as flexible plastics (Category II).
Multilayered plastic packaging (Category Ill) has at least one layer of plastic and at
least one layer of material other than plastic is used for packaging products like chips
packets, tea, coffees etc. Compostable plastic packaging (Category IV) under
degradation by biological process and have a feel and texture (matt finish) different
from the conventional plastics. Various laboratory methods, including the "Quick
Verification Test," are available to differentiate between compostable and conventional
plastics. SOP for testing compostable plastics developed by CPCB is placed at
Annexure VII. Further, as per PWM Rules & SOP developed by CPCB, Compostable

Plastics are required to be labelled giving details such as the name of its manufacturer.

Pictorial representation of various categories of packaging and SUP items is enclosed

at Annexure VIII.

Helpers and sorters to be engaged in characterization are to be identified and properly
trained for identification of different categories of Single Use Plastic Items and

Category of Plastic Management.

Quantity of waste categorized shall be determined as given below:

CPCB, Delhi Page | 8
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The findings of the sorted sample in Kg/ Metric Ton-(MT) shall be reported as per

format given in Table 2 & 2A (Plastic Packaging Category) (Generation & Disposal

Point) and Table 3 & 3A (SUP Category) (Generation & Disposal Point) respectively.

Table 2A: Plastic Waste characterization (Plastic Packaging category wise):

Generation points

Vehicle [Sorting [Total Category [Category |Category 3|Category 4 PW
Load No.[Sample 1 PW|2 PW[PW (kg) (6) [(kg) (7)
(1) Size ( Kg)Kg) (3) |(kg) (4) |(ka)(5)

(2)
1
2
n
Total > Row Row> Row[} Row|> Row1..n [} Row1..n

1..n 1..n 1..n
Average (4> (> (> ( Column|} ( Column 7/
(kg/kg) Column [Column |Column [6/ > Column|} Column 2

Y4/ >|5/ >2
Column |[Column 2|Column 2

Table 2B: Plastic Waste characterization (Plastic Packaging category wise):

Disposal points

Vehicle [Sorting Category [Category |Category 3[Category 4 PW
Load No.Sample 1 PW|2 PW|PW (kg) (6) [(kg) (7)
(1) Size ( Kg)Kg) (3) |(kg) (4) |(ka)(5)
(2)
1
2
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Vehicle [Sorting [Total Category [Category |Category 3|Category 4 PW
Load No.Sample [PW( 1 PW|2 PW|PW (kg) (6) |(kg) (7)
(1) Size ( Kg)Kg) (3) |(kg) (4) |(ka)(5)
n
Total
Average > (1> (1> (1> ( Column|} ( Column 7/
(kg/kg) Column [Column |Column [6/ > Column|} Column 2
3/ Y4l Y15/ Y2
Column |[Column 2|Column 2
2

Table 3A: Plastic waste characterization (Single Use Plastic) — Generation point

Vehic| Vehic| ... .| Ve | To| Average ( kg
le Loa| le Loa hic| tal| /kg)
d No.d No le |>
1(kg) | 2(kg) Lo
ad
No
N(k
g)
1 Sorting Sampl
e Size ( kg)
Plastic Waste ( > ( Row 1b/
kg) > Row 1a
SUPs
2| Plastic Earbuds(kg) > ( Row 2a/
Sticks > Row 1a
CPCB, Delhi
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Vehic| Vehic| ...| ...| ...| Ve | To| Average ( kg
le Loa| le Loa hic| tal| /kg)
d No.|d No le |
1(kg) | 2(kg) Lo
ad
No
N(k
g)
Balloons(kg) > ( Row 2b/
> Row 1a
Candy(kg) > (Row2c/ Y
Row 1a
Ice-cream(kg) > ( Row 2d/
> Row 1a
Straws(kg) Y ( Row 2e/
> Row 1a
3| Cutlery i Plates(kg) > ( Row 3a/
tems > Row 1a
Cups(kg) > ( Row 3b/
> Row 1a
Glass(kg) > ( Row 3c/
> Row 1a
Forks(kg) > ( Row 3d/
> Row 1a
Spoons(kg) > ( Row 3e/
> Row 1a
Knives(kg) > ( Row 3f/
> Row 1a
Trays(kg) > ( Row 3g/
> Row 1a
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Vehic| Vehic| ...| ...| ...| Ve | To| Average ( kg
le Loa| le Loa hic| tal| /kg)
d No.|d No le |
1(kg) | 2(kg) Lo
ad
No
N(k
g)

4{ Packagi Sweet box(kg) > ( Row 4a/
ng/Wra > Row 1a
pping Fi Invitation (kg) > ( Row 4b/
Ims cards > Row 1a

Cigarette (kg) > (Rowd4c/ Yy
Packets Row 1a
5 |Carry ba <120 microns( > ( Row 5a/
gs kg) > Row 1a
6 [Plastic s <50 microns(k > ( Row 6a/
heets g) > Row 1a

7| Other it Plastic flags( > ( Row 7a/
ems kg) > Row 1a

PVC banner Y ( Row 7b/
s <100 pm, > Row 1a
polystyrene f
or decoratio
n(kg)
Polystyrene fo > (Row7c/y
r decoration(k Row 1a
9)
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Table 3B: Plastic waste characterization (Single Use Plastic) — Disposal point

Vehicle [Vehicle ...|Vehic [Tot|Average (
Load N|Load N le Loajal [kg/kg)
0. 1(kg) [o 2(kg) d No| >
N(kg)
1 Sorting S
ample Si
ze ( kg)
Plastic W > ( Row 1
aste (kg ) b/ > Row 1
a
SUPs
2| Plastic St Earbuds( > ( Row 2
icks ka) a/y Row 1
a
Balloons( > ( Row 2
kg) b/ 5> Row 1
a
Candy(k > (Row 2¢
9) /'y Row 1
a
Ice-crea > ( Row 2
m(kg) d/y Row 1
a
Straws(k > ( Row 2
g) e/ > Row 1
a
3| Cutlery it Plates(kg > (Row 3
ems ) a/y Row 1
a
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Vehicle [Vehicle ...|Vehic [Tot|Average (
Load N[Load N le Loalal |kg/kg)
0. 1(kg) [o 2(kg) d No| >
N(kg)
Cups(kg) > (Row 3
b/ Row 1
a
Glass(kg > (Row 3
) ¢/ Y Row 1
a
Forks(kg > (Row 3
) d/> Row 1
a
Spoons( > (Row 3
kg) e/> Row 1
a
Knives(k > (Row 3
9) f/ 3 Row 1
a
Trays(kg > (Row 3
) g/ > Row 1
a
4| Packagin Sweet bo > (Row 4
g/ Wrapp x(kg) a/y Row 1
ing Films a
Invitation > (Row 4
(kg) card b/ > Row 1
] a
Cigarette > (Row 4c
(kg) Pack /'y Row 1
ets a
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Vehicle [Vehicle | ...| ...| ...[Vehic [Tot|Average (
Load N[Load N le Loalal |kg/kg)
0. 1(kg) [o 2(kg) d No| >
N(kg)
5 |Carry bags | a | <120 mic > (Row 5
rons(kg) a/y Row 1
a
6 [Plastic sh [ b [ <50 micr > (Row 6
eets ons(kg) a/y Row 1
a

2.5 Assessment of Plastic Waste by Local Bodies

2.5.1. Quantity of Plastic Waste Generation
« Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed

waste)

Q1= (> Column 3) / (3> Column 2) — refer Table 2A
OR
Q1= (>Row 1b) / (> Row 1a) — refer Table 3A

« Quantity of Mixed Waste generated (TPA) = Q
o Quantity of Plastic Waste Generated (TPA) (QT) = Q1*Q

2.5.2 Quantity of Plastic Packaging Waste Generation
o Average quantity of plastic packaging waste generated (kg of plastic packaging

waste / kg of mixed waste)

(Q2) = (3 (Column 4) +5 (Column 5) +Y (Column 6) + ¥ (Column 7))/
(> (Column 2) --- refer Table 2A
e Quantity of Mixed Waste generated (TPA) = Q

« Quantity of Plastic Packaging Waste Generated (Q pack) (TPA) = Q2*Q

CPCB, Delhi Page | 15
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Quantity of SUP Waste Generation

Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)

(Q3) = (X (Row 2a... 7¢) / (3 (Row 1a) --- refer Table 3A
Quantity of Mixed Waste generated (TPA) = Q

Quantity of SUP Waste Generated (TPA) (Qsur) = Q3*Q

2.5.4 Quantity of Other (Non-packaging waste)

Qother = QT-Qpack

2.5.5 Quantity of Plastic Waste Disposed

Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed

waste)
Q14= (3Column 3) / (3 Column 2) — refer Table 2B

OR
Q14= (3 Row 1b) / (3 Row 1a) — refer Table 3B
Quantity of Mixed Waste Disposed (TPA) = Qb

Quantity of Plastic Waste Disposed (TPA) (Qtp) = Q14*Qp

2.5.6 Quantity of Plastic Packaging Waste Disposed

Average quantity of plastic packaging waste Disposed (kg of plastic packaging

waste / kg of mixed waste)

(Q24) = (3 (Column 4) +3 (Column 5) +3 (Column 6) + 3
(Column 7)) / (3 (Column 2) ----(refer Table 2B)
Quantity of Mixed Waste Disposed (TPA) = Qp

Quantity of Plastic Packaging Waste Disposed (Qpackb) (TPA) = Q24*Qp

Quantity of SUP Waste at Disposal
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)

(Q34) = (> (Row 2a... 7c) / (3 (Row 1a) ---(refer Table 3B)
Quantity of Mixed Waste Disposed (TPA) = Qp
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e Quantity of SUP Waste Disposed (TPA) (Qsur)p = Q34*Qp

2.5.8 Quantity of Other (Non-packaging waste) Disposed

Qother D = QTD-Qpack D

2.5.9 Quantity of Plastic waste Utilised/Processed

Example illustrating the above calculations is at Annexure VI

Q utilised/processed = QT-QTD (refer point 2.5.1 and point 2.5.5)

3.0 Validation, Assessment and Characterization of PW Data by SPCB/PCC

Urban Local Bodies (ULBs) shall follow the methodology detailed in Section 2.0 for
Assessment & Characterization of Plastic Waste Generation in their jurisdiction. They
shall inform the schedule of Assessment to the SPCBs/PCCs well in advance.
SPCBs/PCCs shall join the Assessment to be carried out by the Local Bodies, as

required by them to validate the methodology adopted for the Assessment as well as

the data reported by the Local Bodies.

3.1 Validation of PW data reported by Local Bodies
The SPCBs/PCCs shall validate the PW data as per the format given in Table 5

Table 4: Validation of PW Data

Sl. | Item Remarks

No.

1 Total No. of Local Bodies in State/ UT

2 | Number of Local Bodies which have confirmed
adoption of CPCB Assessment & Characterization
Methodology

3 No. of Local bodies in which SPCB/PCC joined the
Assessment for confirmation of
Point (2) above

4 No. of Local Bodies in which SPCB/PCC joined the
Assessment , confirming Point (2) above

5 | Number of Local Bodies in which of Quantity Plastic
waste reported was verified by SPCB/PCC.
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No.

SI. | Item

Remarks

6 Number of Local Bodies found in compliance as per
Point (5) above

7 Number of non-complying Local Bodies as per
Point (5) above, in which reported data was
reconciled by SPCB/PCC

3.2 Assessment and Characterization of PW Data

The SPCBs/PCCs shall carryout Assessment and Characterization of PW Data in

their respective State/UT as per format given in Table 5

S| Lo | Total | Qty | Qty of Quant [ Quantit | Qty of P| Quantit | Qty of PII
.| c Pl asti| of S| f Pla| it y of| y of pla| | astic P| y of SU| a stic wa
N| al | ¢ W a| UPi| stic | Oth er| stic wa| ac kagi| P w ast| st p roce
B | ste ge| n P| Pack| PW(N| ste dis| ng in P| e disp o[ ssed Qpr
od | nerate| W g| a gin| on-Pa | posed (| W disp| sed QD | ocess ( T|
y |d ener| g in| ckagi | Q Dstat| osed Q| sypsta| PA)
a te| PWgl ngPW| e (TP Dpackst te ( TPA
QTsta| 9 Q| ener | )W A) a )
te (TP SUP| at ed| aste g te (TPA)
A) stat | QP | e nera
e( | ackst| ted
QToth
TPA| &
er
) e (TP
A)
state (
TP
A)
(11 @) | 3) ) | 5 | ®) (7) 8) 9) (10)
)
CPCB, Delhi Page | 18




1290

157

Standard Operating Procedure (SOP) for Assessment & Characterization of Plastic Waste

S| Lo | Total | Qty | Qty of Quant [ Quantit | Qty of P| Quantit | Qty of PII
.l c Pl asti| of S| f Pla| it y of| y of pla| | astic P| y of SU| a stic wa
N| al | ¢ W a| UPi| stic | Oth er| stic wa| ac kagi| P w ast| st p roce
B | ste gel n P| Pack| PW(N| ste dis| ng in P| e disp o| ssed Qpr
od | nerate| W g| a gin| on-Pa | posed (| W disp| sed QD | ocess ( T|
y |d ener| g in| ckagi | Q Dstat| osed Q| sypsta| PA)
a te| PWg| ngPW| e (TP Dpackst| te ( TPA
QTsta| 9 Q| ener | )W A) a )
te (TP SUP| at ed| aste g te (TPA)
A) stat | QP | e nera
e( | ackst| ted
Pl @t QToth
) e (TP er
A)
11 xxx| QT (A QSU| Qpack | Qother | (QTD)a| (Q(PAC [ (Q(SUP | Column (
s P as p| as per| gper2.5 B) p) as per| 3
per2.5 as p| e 2| 2. D) as pe 2.5.7 )-Colum
er2| 92 |54 5 r2.56 n (6)
1) 5.
3
2
3
I
T YColu| >Co| >Col| >Colu| >Colum| >Colum| >Colum| > Column
O mn3 | lumn| umn | mn6 | n7 n8 n9 10
T 4 5
A
L
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4.0 Implementation of SOP for characterization and Assessment of PW

Generation

a.

The SPCBs/PCCs shall impart training to the concerned stakeholders under

their jurisdiction for the assessment & characterization of PW as per this SOP.

The local bodies shall carry out assessment as per this SOP either directly or
through an agency engaged by them. The State Level Authorities can also
collectively engage agencies at the state level who can carry out the

Assessment at Local body / Village Panchayat level.

The SPCBs/PCCs shall monitor the implementation of this SOP by the

concerned stakeholders in their jurisdiction.

. The local bodies/ VPs/SPCBs/PCCs shall submit the information related to

assessment & characterization in accordance with provisions 17(4) & 17(6) of
PWM Rules, 2016 (as amended).

The online portal for assessment & characterization of plastic waste as per the
methodology stipulated in this SOP shall be developed by CPCB. The online
portal shall have provision for assessment & characterization ay the Local body

/ Village panchayat level as well as the State level.
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 12th August, 2021

G.S.R. 571(E).—Whereas the draft rules to amend the Plastics Waste Management Rules, 2016,
were published in the Gazette of India, Extraordinary, dated the 11th March, 2021 vide notification number
GSR 169 (E), inviting objections and suggestions from all persons likely to be affected thereby within a
period of sixty days from the date copies of the Gazette containing the said draft rules were made available
to the public;

And whereas, copies of the Gazette containing the said draft rules were made available to the
public on the 11th March, 2021;

And whereas, objections and suggestions received within the aforesaid period have been duly
considered by the Central Government;

Now, therefore, in exercise of the powers conferred by sections 6, 8 and 25 of Environment
(Protection) Act 1986, (29 of 1986), the Central Government hereby makes the following rules to amend
the Plastic Waste Management Rules, 2016, namely :-

1. (1) These rules may be called Plastic Waste Management (Amendment) Rules, 2021.
(2) They shall come into force on the date of their publication in the Official Gazette.

2. In the Plastic Waste Management Rules,2016 (hereinafter referred to as the said rules), in rule 2,
in sub-rule (1), after the word “Importers”, the words, “brand-owner, plastic waste processor (recycler,
co-processor, etc.)” shall be inserted.

3. In the said rules, in rule 3,
(1) after clause (n), the following clause shall be inserted, namely :-

‘(na) “Non-woven plastic bag” means Non-woven plastic bag made up of plastic sheet or

web structured fabric of entangled plastic fibers or filaments (and by perforating films)
bonded together by mechanical or thermal or chemical means, and the “non-woven
fabric” means a flat or tufted porous sheet that is made directly from plastic fibres,
molten plastic or plastic films;’

(i1) after clause (q), the following clause shall be inserted, namely: -

‘(qa) “Plastic waste processing” means any process by which plastic waste is handled for
the purpose of reuse, recycling, co-processing or transformation into new products;’

(ii1) after clause (v), the following clauses shall be inserted, namely: -

‘(va) “Single-use plastic commodity” mean a plastic item intended to be used once for the
same purpose before being disposed of or recycled;’

‘(vb) “Thermoset plastic” means a plastic which becomes irreversibly rigid when heated
and hence cannot be remoulded into desired shape;’

‘(vc) “Thermoplastic” means a plastic which softens on heating and can be moulded into
desired shape;’.

4. In the said rules, in rule 4, -
(a) in sub-rule (1),—

(1) for the words “importer stocking”, the words “import, stocking” shall be
substituted;

(i1) in clause (c), for the words “fifty microns in thickness” , the words, figures, letters
and brackets “seventy five microns in thickness with effect from the 30™ September,
2021and one hundred and twenty (120) microns in thickness with effect from the
31° December, 2022” shall be substituted;

(iii) in clause (h), after the words, “carry bags”, the words “and commodities™ shall be
inserted;
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(iv) in clause (h), after the words, “compostable plastic carry bags”, the words “or
commodities or both” shall be inserted;

(v) after clause (i), following clause shall be inserted, namely: -

“ (j) non-woven plastic carry bag shall not be less than 60 Gram Per Square Meter (GSM)
with effect from the 30™ September, 2021.”;

(b) after sub-rule (1), the following sub-ules shall be inserted, namely:-

“(2) The manufacture, import, stocking, distribution, sale and use of following single-
use plastic, including polystyrene and expanded polystyrene, commodities shall be
prohibited with effect from the 1% July, 2022:-

(a) ear buds with plastic sticks, plastic sticks for balloons, plastic flags, candy sticks,
ice-cream sticks, polystyrene [Thermocol] for decoration;

(b) plates, cups, glasses, cutlery such as forks, spoons, knives, straw, trays, wrapping or
packing films around sweet boxes, invitation cards, and cigarette packets, plastic or
PVC banners less than 100 micron, stirrers.

(3) The provisions of sub-rule (2) (b) shall not apply to commodities made of
compostable plastic.

(4) Any notification prohibiting the manufacture, import, stocking, distribution, sale and
use of carry bags, plastic sheets or like, or cover made of plastic sheets and multi-
layered packaging and single-use plastic, including polystyrene and expanded
polystyrene, commodities, issued after this notification, shall come into force after the
expiry of ten years, from the date of its publication”.

5. In the said rules, in rule 5, in sub-rule (1), in clause (d), for the figures “2000”, the figures
“2016” shall be substituted.

6. In the said rules, in rule 6, in sub-rule (2), after clause (a), following clause shall be inserted,
namely: -

“(aa) ensuring that the provisions of these rules, as amended, are adhered to;”.

7. In the said rules, in rule 7, in sub-rule (1), after clause (a), following clause shall be inserted,
namely : -

“(aa) ensuring that the provisions of these rules, as amended, are adhered to;”.

8. In the said rules, in rule 9, in sub-rule (1), after the words, “local body concerned”, the words “as
per guidelines issued under these rules from time to time” shall be inserted.
9. In rule 11, sub-rule (1), —
(i) after the words “plastic carry bag”, the words, “plastic packaging” shall be
inserted;

(i1) in clause (a), after the word “manufacturer”, the words “producer or brand-
owner” shall be inserted, and after the words “carry bag”, the words “and plastic
packaging used by the brand owner” shall be inserted;

(iti)in clause (b), after the words “multilayered packaging”, the words “excluding
multi-layered packaging used for imported goods™ shall be inserted;

(iv)in clause (c), after the words “name and certificate number”, the words “of
producer” shall be inserted.

10. In rule 12, —

(i) in sub-rule (2), after the words “waste generator,” ,the words “restriction or
prohibition on” shall be inserted;

(i1) in sub-rule (3), after the words “waste generator,” ,the words “

restriction or prohibition on” shall be inserted.
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11.  In rule 13, in sub-rule (1), after the words “Union Territory concerned”, the words “or the Central
Pollution Control Board” shall be inserted.

[F. No. 17-2-2001 (Pt)-Part I -HSMD]
NARESH PAL GANGAWAR, Jt. Secy.

Note : The principal rules were published in the Gazette of India, Extraordinary, Part II, Section 3, Sub-
section (i), vide number GSR 320 (E), dated the 18" March, 2016 and subsequently amended vide
notification number GSR 285 (E), dated the 27™ March, 2018.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. ALOKKUMAR Do 20310012 25747 20530
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, thel6th February, 2022

G.S.R. 133(E).—In exercise of the powers conferred by sections 3, 6, and 25 of the Environment
(Protection) Act 1986 (29 of 1986), the Central Government hereby makes the following rules further to amend the
Plastic Waste Management Rules, 2016, namely: -

1. (1) These rules may be called the Plastic Waste Management (Amendment) Rules, 2022.
(2) They shall come into force on the date of their publication in the Official Gazette.

2. In the Plastic Waste Management Rules, 2016 (hereinafter referred to as the said rules), in rule 9, in sub-rule
(1), for the words “as per guidelines issued under these rules from time to time”, the words “as per guidelines
specified in SCHEDULE — 11" shall substituted.

3. In the said rules, after SCHEDULE — I, the following Schedule shall be inserted namely:-
‘SCHEDULE-II
[See Rule 9 (1)]
Guidelines on Extended Producer Responsibility for Plastic Packaging
1. Background:

(1.1) The Ministry of Environment, Forest and Climate Change (MoEFCC), (hereinafter referred to as ‘The
Ministry®), notified the Plastic Waste Management Rules, 2016 on 18™ March, 2016. The Ministry also notified the
Solid Waste Management Rules, 2016 on 8™ April, 2016. As plastic waste is part of solid waste, therefore, both the
rules apply to managing plastic waste in the country.

(1.2) The Plastic Waste Management Rules, 2016, mandate the generators of plastic waste to take steps to minimize
generation of plastic waste, not to litter the plastic waste, ensure segregated storage of waste at source and hand over
segregated waste in accordance with rules. The rules also mandate the responsibilities of local bodies, gram
panchayats, waste generators, retailers and street vendors to manage plastic waste. (1.3) The Plastic Waste
Management Rules, 2016 cast Extended Producer Responsibility on Producer, Importer, and Brand Owner. Extended
Producer Responsibility shall be applicable to both pre-consumer and post-consumer plastic packaging waste.
(1.4) These guidelines provides framework for implementation of Extended Producer Responsibility. The Guidelines
provide the roles and responsibilities of Producers, Importers, Brand Owners, Central Pollution Control Board, State
Pollution Control Board or Pollution Control Committees, recyclers and waste processors for effective
implementation of Extended Producer Responsibility. The definitions given in Plastic Waste Management Rules,
2016, apply until, specifically mentioned in these guidelines;

2. Date of Coming into Effect:

These guidelines shall come into force with immediate effect. The on-going processes related to Extended Producer
Responsibility obligations will be aligned with these guidelines.

3. Definitions:

(a) “Biodegradable plastics” means that plastics, other than compostable plastics, which undergoes complete
degradation by biological processes under ambient environment (terrestrial or in water) conditions, in specified time
periods, without leaving any micro plastics, or visible, distinguishable or toxic residue, which have adverse
environment impacts, adhering to laid down standards of Bureau of Indian Standards and certified by Central
Pollution Control Board.

(b) “Brand Owner” means a person or company who sells any commodity under a registered brand label or trade
mark;

(c) “Carry Bags” (covered under Category II of plastic packaging — Clause (5.1) (II)) means bags made from plastic
material or compostable plastic material, used for the purpose of carrying or dispensing commodities which have a
self-carrying feature but do not include bags that constitute or form an integral part of the packaging in which goods
are sealed prior to use ;

(d) “End of Life disposal” means using plastic waste for generation of energy and includes co-processing (e.g. in
cement kilns) or waste to oil or for road construction as per Indian Road Congress guidelines, etc;

(e) “Extended Producer Responsibility” means the responsibility of a producer for the environmentally sound
management of the product until the end of its life;
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(f) “Importer” means a person who imports plastic packaging product or products with plastic packaging or carry
bags or multilayered packaging or plastic sheets or like;

(g) “Plastic” means material which contains as an essential ingredient a high polymer such as polyethylene
terephthalate, high density polyethylene, Vinyl, low density polyethylene, polypropylene, polystyrene resins, multi-
materials like acrylonitrile butadiene styrene, polyphenylene oxide, polycarbonate, polybutylene terephthalate;

(h) “Plastic Packaging” means packaging material made by using plastics for protecting, preserving, storing and
transporting of products in a variety of ways.

(i) “Plastic Sheet” means plastic sheet is the sheet made of plastic;

(j) “Plastic Waste Processors” means recyclers and entities engaged in using plastic waste for energy (waste to
energy), and converting it to oil (waste to oil), industrial composting.

(k) “Pre-consumer plastic packaging waste” means plastic packaging waste generated in the form of reject or
discard at the stage of manufacturing of plastic packaging and plastic packaging waste generated during the packaging
of product including reject, discard, before the plastic packaging reaches the end-use consumer of the product.

(1) “Post-consumer plastic packaging waste” means plastic packaging waste generated by the end-use consumer
after the intended use of packaging is completed and is no longer being used for its intended purpose.

(m) “Producer” means person engaged in manufacture or import of carry bags or multilayered packaging or plastic
sheets or like, and includes industries or individuals using plastic sheets or like or covers made of plastic sheets or
multilayered packaging for packaging or wrapping the commodity;

(n) “Recyclers” are entities who are engaged in the process of recycling of plastic waste;

(o) "Recycling" means the process of transforming segregated plastic waste into a new product or raw material for
producing new products;

(p) “Reuse” means using an object or resource material again for either the same purpose or another purpose without
changing the object's structure;

(q) “Use of recycled plastic” means recycled plastic, instead of virgin plastic, is used as raw material in the
manufacturing process;

(r) “Waste Management” means the collection, storage, transportation reduction, re-use, recovery, recycling,
composting or disposal of plastic waste in an environmentally sound manner;

(s) “Waste to Energy” means using plastic waste for generation of energy and includes co-processing (e.g. in cement
kilns).

4. Obligated Entities:

The following entities shall be covered under the Extended Producer Responsibility obligations and provisions of
these guidelines namely: -

>1) Producer (P) of plastic packaging;
(ii) Importer (I) of all imported plastic packaging and / or plastic packaging of imported products;

(iii) Brand Owners (BO) including online platforms/marketplaces and supermarkets/retail chains other
than those, which are micro and small enterprises as per the criteria of Ministry of Micro, Small and
Medium Enterprises, Government of India.;

@iv) Plastic Waste Processors
5. Coverage of Extended Producer Responsibility:
(5.1) The following plastic packaging categories are covers under Extended Producer Responsibility:
(i) Category I

Rigid plastic packaging;

(ii) Category 11

Flexible plastic packaging of single layer or multilayer (more than one layer with different types of plastic),
plastic sheets or like and covers made of plastic sheet, carry bags, plastic sachet or pouches;

(iii) Category II1
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Multilayered plastic packaging (at least one layer of plastic and at least one layer of material other than
plastic);

(iv) Category IV
Plastic sheet or like used for packaging as well as carry bags made of compostable plastics.

(5.2) The Extended Producer Responsibility Guidelines covers the following with respect to plastic packaging
namely: -

(i) Reuse;
(i) Recycling;
(iii) Use of recycled plastic content;

(iv) End of life disposal.
6. Registration:

(6.1) (a)The following entities shall register on the centralized portal developed by Central Pollution Control Board
namely: -

(i) Producer (P);
(i1) Importer (I);
(iii) Brand owner (BO);

(iv) Plastic Waste Processor engaged in (a) recycling, (b) waste to energy, (c) waste to oil, and (iv) industrial
composting,

(b) Registration of Producers, Importers & Brand-Owners (operating in one or two states) and Plastic Waste
processors shall be done by State Pollution Control Board or Pollution Control Committee through the centralized
Extended Producer Responsibility portal developed by Central Pollution Control Board.

(c) After these guidelines have come into effect, with respect to, entities starting their business in a particular year and
placing their products in market in that year, they shall have Extended Producer Responsibility target obligations from
the next year.

(6.2)  The entities covered under clause 6.1 shall not carry any business without registration obtained through on-
line centralized portal developed by Central Pollution Control Board.

(6.3) The entities covered under clause (6.1) shall not deal with any entity not registered through on-line
centralized portal developed by Central Pollution Control Board.

(6.4) In case, it is found or determined that any entity registered on the on-line portal has provided false
information or has willfully concealed information or there is any irregularity or deviation from the conditions
stipulated while obtaining registration under Extended Producer Responsibility guidelines, then the registration of
such an entity would be revoked for a one -year period after giving an opportunity to be heard. The entities whose
registration has been revoked shall not be able to register afresh for the period of revocation.

(6.5) In case any entity falls in more than one sub-category mentioned in the clause (6.1) then the entity shall
register under each of those sub-categories separately. Further, in cases, where the entity has units in different states,
in a particular sub-category mentioned in clause 6.1, then these units shall also be registered separately. However,
only one registration under a sub category in a state would be needed, even if, more than one unit are located in a
state. The registration shall be as per Standard Operating Procedure laid down by Central Pollution Control Board for
the purpose, as per these Guidelines.

(6.6) While registering, the entities shall have to provide PAN Number, GST Number, CIN Number of the company
and Aadhar Number and PAN Number of authorized person or representative and any other necessary information as
required.

7. Targets for Extended Producer Responsibility and obligations of Producers, Importers & Brand-Owners:

(7.1 The Extended Producer Responsibility targets for the Producers, Importers & Brand-Owners shall be
determined category-wise.

(7.2)  Producer (P):

(a) Extended Producer Responsibility target (Refer example 1 to 3 in Annexure):
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Eligible Quantity in MT (Q 1) shall be the average weight of plastic packaging material (category-wise) sold in the
last two financial years (A) plus average quantity of pre-consumer plastic packaging waste in the last two financial
years (B) minus the annual quantity (C) supplied to the entities covered under sub-clause 4 (iii) in the previous
financial year as under: -

Q1 (inMT)=(A+B)-
and the Extended Producer Responsibility target shall be determined category-wise , as given below

Extended Producer Responsibility target

Year Extended Producer Responsibility target
(as a percentage of Q1 - category-wise)
I 2021-22 25 %
I 2022-23 70 %
I 2023-24 100 %

The Extended Producer Responsibility target in MT category-wise, as applicable, shall be provided by Producer, as
part of Action Plan on the centralized portal developed by Central Pollution Control Board.

(b) Obligation for recycling (Refer example 1 to 3 in Annexure):

The Producer shall ensure minimum level of recycling (excluding end of life disposal) of plastic packaging waste

collected under Extended Producer Responsibility Target, category-wise, as given below namely: -

Minimum level of recycling (excluding end of life disposal) of plastic packaging waste

(% of Extended Producer Responsibility Target)

Plastic packaging category [2024-25 2025-26 2026-27 2027-28 and onwards
Category I 50 60 70 80
Category II 30 40 50 60

Category 111 30 40 50 60
Category IV 50 60 70 80

In case of Category IV plastic packaging category (plastic sheet or like used for packaging and carry bags made of
compostable plastics), the minimum level of recycling means processing plastic packaging waste for composting
through industrial composting facilities.

() End of life disposal (refer examples 1 to 3 in Annexure):

(i) Only those plastics, which cannot be recycled will be sent for end of life disposal such as road construction, waste
to energy, waste to oil, cement kilns (for co processing) etc. as per relevant guidelines issued by Indian Road Congress
or Central Pollution Control Board from time to time.

(i) The producers shall ensure end of life disposal of the plastic packaging waste only through methodologies

specified in Rule 5 (1) (b) of Plastic Waste Management Rules, 2016,

(d) Obligation for use of recycled plastic content (Refer example 6 in Annexure)

The Producer shall ensure use of recycled plastic in plastic packaging category-wise as given below namely: -
Mandatory use of recycled plastic in plastic packaging

(% of plastic manufactured for the year)
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Plastic packaging 2025-26 2026-27 2027-28 2028-29 and onwards
category
Category | 30 40 50 60
Category 11 10 10 20 20
Category 111 5 5 10 10

In cases, where it is not possible to meet the obligation in respect of recycled plastic content on account of statutory
requirements, the exemption will be granted by Central Pollution Control Board on case-to-case basis. However, in
such cases, the Producers, Importers & Brand-Owners will have to fulfil its obligation of use of recycled content (in
quantitative terms) through purchase of certificate of equivalent quantity from such Producers, Importers & Brand-
Owners who have used recycled content in excess of their obligation. Central Pollution Control Board will develop
mechanism for such exchange on the centralized online portal.

7.3  Importer (I):
(a) Extended Producer Responsibility Target (Refer example 1 to 3 in Annexure)

Eligible Quantity in MT (Q 2) shall be the average weight of all plastic packaging material and / or plastic packaging
of imported products (category-wise) imported and sold in the last two financial years (A) plus average quantity of
pre-consumer plastic packaging in the last two financial years (B) waste minus the annual quantity (C) supplied to the
entities covered under sub-clause 4 (iii) in the previous financial years as under: -

Q2(inMT)=(A+B)-C
and the Extended Producer Responsibility target shall be determined, category-wise , as given below namely: -

Year Extended Producer Responsibility target

(as a percentage of Q 2 - category-wise)
I 2021 -22 25 %
11 2022 -23 70 %
111 2023 -24 100 %

The Extended Producer Responsibility target in MT category-wise, as applicable, shall be provided by Importer as
part of Action Plan on the centralized portal developed by Central Pollution Control Board.

(b) Obligation for recycling (Refer example 1 to 3 in Annexure)

The Importer shall ensure minimum level of recycling (excluding end of life disposal) of plastic packaging waste
collected under extended producer responsibility Target, category-wise, as given below.

Minimum level of recycling (excluding end of life disposal) of plastic packaging waste

(% of extended producer responsibility Target)

Plastic packaging category [2024-25 2025-26 2026-27 2027-28 and onwards
Category I 50 60 70 80
Category II 30 40 50 60
Category 111 30 40 50 60
Category IV 50 60 70 80

In case of Category IV plastic packaging category (plastic sheet or like used for packaging and carry bags made of
compostable plastics), the minimum level of recycling means processing plastic packaging waste for composting
through industrial composting facilities.

() End of life disposal (refer examples 1 to 3 in Annexure)

(i) Only those plastics, which cannot be recycled will be sent for end of life disposal such as road construction, waste
to energy, waste to oil as per relevant guidelines issued by Indian Road Congress or Central Pollution Control Board
from time to time.
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(ii) The importer shall ensure end of life disposal of the plastic packaging waste only through methodologies specified
in rule 5 (1) (b) of Plastic Waste Management Rules, 2016, as amended.

(d) Obligation for use of recycled plastic content (Refer example 6 in Annexure)
The Importer shall ensure use of recycled plastic in plastic packaging category-wise as given below.
Mandatory use of recycled plastic in plastic packaging

(% of imported plastic for the year)

Plastic packaging 2025-26 2026-27 2027-28 2028-29 and onwards
category
Category | 30 40 50 60
Category 11 10 10 20 20
Category 111 5 5 10 10

Any recycled plastic used in imported material shall not be counted towards fulfilment of obligation. The importer
will have to fulfil its obligation of use of recycled content (in quantitative terms) through purchase of certificate of
equivalent quantity from such Producers, Importers & Brand-Owners who have used recycled content in excess of
their obligation. Central Pollution Control Board will develop mechanism for such exchange on the centralized online
portal.

7.4 Brand Owner (BO):
a) Extended Producer Responsibility target (refer examples 1 to 3 in Annexure)

Eligible Quantity in MT (Q 3) shall be the average weight of virgin plastic packaging material (category-wise)
purchased and introduced in market in the last two financial years (A) plus average quantity of (B) of pre-consumer
plastic packaging in the last two financial years as under: -

Q3 (inMT)=A+B

The Extended Producer Responsibility target shall be determined, category-wise , as given below namely: -

Year Extended Producer Responsibility Target

(as a percentage of Q3 - category-wise)
I 2021-22 25 %
I 2022-23 70 %
I 2023-24 100 %

The Extended Producer Responsibility target in MT category-wise, as applicable, shall be provided by Brand Owner
as part of the Action Plan on the centralized portal developed by Central Pollution Control Board.

(b) Obligation for reuse (refer examples 4 and S in Annexure):

L The Brand Owner using Category I (rigid) plastic packaging for their products shall have minimum obligation
to reuse such packaging as given below: -

Provided that the reuse of Category I rigid plastic packaging in food contact applications shall be subject to regulation
of Food Safety and Standards Authority of India.

(IT) Minimum obligation to reuse for Category I (rigid plastic packaging).

Year Target (as percentage of Category I
rigid plastic packaging in products sold

annually)
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A |Category I rigid plastic packaging with volume or weight equal or

more than 0.9 liter or kg but less than 4.9 litres or kg, as the case

may be
1 2025 — 26 10
11 2026 — 27 15
I [2027-28 20
IV |2028-29 and onwards 25

B Category I rigid plastic packaging with volume of weight equal or

more than 4.9 litres or kg.

1 2025 — 26 70
I [2026-27 75
11 [2027-28 80
IV |2028-29 and onwards 85

1 The quantity of rigid packaging reused by brand Owner shall be calculated by reducing virgin plastic
packaging manufactured/imported/purchased in that year from the sales of the Brand Owner. The brand owner shall
provide this information on the centralized portal developed by Central Pollution Control Board.

(IV)  The quantity of Category I rigid plastic packaging reused shall be reduced from the total plastic packaging
used under Category I by the obligated entities (Brand Owners).

I11. The quantity of Category I rigid plastic packaging reused during the year 2022 — 2023 and 2023-2024, shall be
reduced from the total plastic packaging used under Category 1.

() Obligation for recycling (refer examples 1 to 3 in Annexure):

The Brand Owner shall ensure minimum level of recycling (excluding end of life disposal) of plastic packaging waste
collected under Extended Producer Responsibility target, category-wise, as given below.

Minimum level of recycling (excluding end of life disposal) of plastic packaging waste

(% of Extended Producer Responsibility Target)

Plastic packaging category 2024-25 2025-26 2026-27 2027-28 and onwards
Category I 50 60 70 80
Category II 30 40 50 60

Category III 30 40 50 60
Category IV 50 60 70 80

In case of Category IV plastic packaging category (plastic sheet or like used for packaging and carry bags made of
compostable plastics), the minimum level of recycling means processing plastic packaging waste for composting
through industrial composting facilities.

(d) End of life disposal (refer examples 1 to 3 in Annexure)

(1) Only those plastics, which cannot be recycled will be sent for end of life disposal such as road construction, waste
to energy, waste to oil, as per relevant guidelines issued by Indian Road Congress or Central Pollution Control Board
from time to time.

(i) The Brand Owner shall ensure end of life disposal of the plastic packaging waste only through methodologies
specified in rule 5 (1) (b) of the Plastic Waste Management Rules, 2016, as amended.

(e) Obligation for use of recycled plastic content (refer examples 6 in Annexure)
(i) The Brand Owner shall ensure use of recycled plastic in plastic packaging, category-wise, as given below namely:

Mandatory use of recycled plastic in plastic packaging
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(% of manufactured plastic for the year)
Plastic packaging 2025-26 2026-27 2027-28 2028-29 and onwards
category
Category | 30 40 50 60
Category 11 10 10 20 20
Category 111 5 5 10 10

(ii) In cases, where it is not possible to meet the obligation in respect of recycled plastic content on account of
statutory requirements, the exemption will be granted by Central Pollution Control Board on case-to-case basis.
However, in such cases, the Producers, Importers & Brand-Owners  will have to fulfil its obligation of use of
recycled content (in quantitative terms) through purchase of certificate of equivalent quantity from such Producers,
Importers & Brand-Owners who have used recycled content in excess of their obligation. Central Pollution Control
Board will develop mechanism for such exchange on the centralized online portal.

(iii) In case, where Brand Owner is also Producer and/or Importer of plastic packaging material, the clause 7.2 and 7.3
shall also apply for determining their Extended Producer Responsibility targets and obligations as Producer and /or
Importer, respectively.

(7.5) The Extended Producer Responsibility target in MT category-wise, as applicable, shall be provided by all
Producers, Importers & Brand-Owners as part of Action Plan on the centralized portal developed by Central Pollution
Control Board.

(7.6)  The obligations for reuse, recycling of waste and use of recycled plastic content in packaging shall be
reviewed every five years based upon available technologies for meeting the Targets specified.

(7.7)  Extended Producer Responsibility on plastic packaging will promote sustainable packaging, as per guidelines
prepared by Central Pollution Control Board, inter alia based on the following criteria,

(i) package designing promoting reuse;
(ii) package designing amenable for recycling;
(iii) recycled plastic content in plastic packaging material and; (iv) package designing for environment.

(7.8) In case, the obligated entity utilizes plastic packaging which is 100% biodegradable in the ambient
environment leaving no traces of micro plastics or chemical residue or any other traces having adverse environmental
and health impacts as certified by regulatory entities Central Pollution Control Board, Bureau of Indian Standards,
Central Institute of Petrochemicals Engineering & Technology, the Extended Producer Responsibility target will not
be applicable for such material.

8. Generation of surplus Extended Producer Responsibility certificates, carry forward and offsetting against
previous year Extended Producer Responsibility targets and obligations, and sale and purchase of surplus
Extended Producer Responsibility certificates:

(8.1) A Brand Owner who has fulfilled their Extended Producer Responsibility targets, category-wise, can use the
surplus for the following namely: -

1) Off setting previous year shortfall subject to clause 9.5;
(i1) Carry forward for use in succeeding year;
(i) Sell it to other Producers, Importers & Brand-Owners.

(8.2)  Surplus in one category can only be used for off-setting, carry forward and sale in the same category. A
surplus under reuse can be used for against reuse, recycling and also end of life disposal. A surplus under recycling
can be used for recycling and end of life disposal. A surplus under end of life disposal cannot be used for reuse or
recycle.

(8.3)  Producers, Importers & Brand-Owners can also meet their Extended Producer Responsibility obligations
under a category by purchasing surplus Extended Producer Responsibility certificates from other Producers, Importers
& Brand-Owners of the same category.

(8.4) Such transactions shall be recorded and submitted by the Producers, Importers & Brand-Owners on the
online portal while filing annual returns under the Extended Producer Responsibility framework. Central Pollution
Control Board will develop mechanism for such exchange on the centralized portal.

9. Imposition of Environmental Compensation:
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9.1) Environmental Compensation shall be levied based upon polluter pays principle, with respect to non-
fulfilment of Extended Producer Responsibility targets by Producers, Importers &

Brand Owners, for the prupose of protecting and improving the quality of the environment and preventing,
controlling and abating environment pollution .

(9.2)  Central Pollution Control Board shall lay down guidelines for imposition and collection of environment
compensation on Producers, Importers & Brand-Owners, recyclers and end of life processors, in case of non-
fulfilment of obligations set out in these guidelines, and the same shall be notified. The Guidelines for Environmental
Compensation shall be updated, as required.

(9.3) The Environment Compensation, as applicable, shall be levied by Central Pollution Control Board on the
Producers, Importers & Brand-Owners operating in more than two states with respect to non-fulfillment of their
Extended Producer Responsibility targets, responsibilities and obligations in these guidelines.

(9.4) The Environment Compensation, as applicable, shall be levied by respective State Pollution Control Board on
the Producers, Importers & Brand-Owners operating in their jurisdiction (for Producers, Importers & Brand-Owners
not operating in more than two states/Union Territory’s), Plastic Waste Processors which includes recyclers and other
waste processors — waste to energy, waste to oil, co-processors, with respect to non-fulfillment of their Extended
Producer Responsibility targets or responsibilities and obligations set out under these guidelines. In case, the State
Pollution Control Board or Pollution Control Committee does not take action in reasonable time, the Central Pollution
Control Board shall issue directions to the State Pollution Control Board /Pollution Control Committee.

(9.5) Payment of environmental compensation shall not absolve the Producers, Importers & Brand-Owners of the
obligations set out in these guidelines. The unfulfilled Extended Producer Responsibility obligations for a particular
year will be carried forward to the next year for a period of three years. In case, the shortfall of Extended Producer
Responsibility obligation is addressed within three years. The environmental compensation levied shall be returned to
the Producers, Importers & Brand-Owners as given below, namely

(i) Within one year of levying of EC: 75% return;
(i) Within two years 60% return;

(i) Within three years 40% return,

After completion of three years on environmental compensation getting due the entire environmental compensation
amount shall be forfeited. This arrangement shall allow for collection and recycling of plastic packaging waste by
Producers, Importers & Brand-Owners in later years as well.

(9.6) The funds collected under environmental compensation shall be kept in a separate Escrow account by Central
Pollution Control Board or State Pollution Control Board or Pollution Control Committee. The funds collected shall
be utilized in collection, recycling and end of life disposal of uncollected and non-recycled or non- end of life disposal
of plastic packaging waste, on which the environmental compensation is levied. Modalities for utilization of the funds
for plastic waste management on an annual basis would be recommended by the Committee for Extended Producer
Responsibility implementation and approved by the Competent Authority in the Ministry.

10. Role of Producers, Importers & Brand-Owners:

(10.1) The Producers, Importers & Brand-Owners shall have to register through the online centralized portal
developed by Central Pollution Control Board. The certificate of registration shall be issued using the portal.

(10.2) Producers, Importers & Brand-Owners shall provide Action Plan containing information on the Extended
Producer Responsibility Target, category-wise, where applicable, through the online centralized portal developed by
Central Pollution Control Board, along with application for registration or renewal of registration under Plastic Waste
Management Rules, 2016. The Action Plan shall cover tenure of the Registration as per the provisions of Plastic
Waste Management Rules, 2016. The standard operating procedure for registration and the action plan pro forma shall
be developed by Central Pollution Control Board as per these guidelines.

(10.3) Brand Owner covered under clause 4 (iii) shall provide details of plastic packaging purchased from Producers
and/or Importers covered under clause 4 (i) and 4 (ii) separately. The quantities attributed to each Producer and
Importer covered under clause 4 (i) and 4 (ii) obligated upon Brand Owner shall be deducted from the obligation of
Producers and Importers. The record of such purchase including category-wise quantity purchased, shall be
maintained separately by Brand Owner.

(10.4) The Producers and Importers covered under clauses 4 (i) and 4 (ii) will maintain the record of the quantity of
plastic packaging material made available to Brand Owner covered under clause 4 (iii). The record of such sale
including category-wise quantity sold, will be maintained separately by Producers and Importers. In case such records
are not maintained, they will have to fulfil the complete Extended Producer Responsibility obligation. The online
platform shall cross-check the declaration of transactions among Producers, Importers & Brand-Owners.
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(10.5) In order to develop a separate waste stream for collection of plastic packaging waste for directly fulfilling
Extended Producer Responsibility obligations, the Producers, Importers & Brand-Owners may operate schemes such
as deposit refund system or buy back or any other model. This will prevent mixing of plastic packaging waste with
solid waste.
(10.6) The Producers, Importers & Brand-Owners shall file annual returns on the plastic packaging waste collected
and processed towards fulfilling obligations under Extended Producer Responsibility with the Central Pollution
Control Board or concerned State Pollution Control Board or Pollution Control Committee as per pro forma
prescribed by Central Pollution Control Board by the 30" June of the next financial year. Information on the reuse
and/or recycled content used for packaging purposes will also be provided. The details of the registered recyclers
from whom the recycled plastic has been procured will also be provided.

11. Role of Plastic Waste Processors (Recyclers or Other Waste Processors including industrial composting
facilities)

(11.1) All plastic waste processors shall have to register with concerned State Pollution Control Board or Pollution
Control Committee in accordance with provision 13(3) of Plastic Waste Management Rules, 2016 on the centralized
portal developed by Central Pollution Control Board. Central Pollution Control Board shall lay down uniform
procedure for registration within three months of the publication of these guidelines.

(11.2) The Plastic waste processors shall submit annual returns after end of every financial year by 30th April of the
next financial year on the quantity of plastic waste processed category-wise as per prescribed pro forma on the
centralized portal developed by Central Pollution Control Board.

(11.3) The total quantity of plastic waste processed by plastic waste processors and attributed to Producers, Importers
& Brand-Owners, on an annual basis, will be made available on the centralized portal developed by Central Pollution
Control Board as also on the website of Plastic waste processors.

(11.4) In case, at any stage it is found that the information provided by the plastic waste processor is false, the plastic
waste processor shall be debarred by State Pollution Control Board, as per procedure laid down by Central Pollution
Control Board , from operating under the Extended Producer Responsibility framework for a period of one year.

(11.5) Only plastic waste processors registered under Plastic Waste Management Rules, 2016, as amended, shall
provide certificates for plastic waste processing, except in case of use of plastic waste in road construction. In case
where plastic waste is used in road construction the Producers, Importers & Brand-Owners shall provide a self-
declaration certificate in pro forma developed by Central Pollution Control Board. The certificate provided by only
registered plastic waste processors shall be considered for fulfilment of Extended Producer Responsibility obligations
by Producers, Importers & Brand-Owners.

(11.6) The pro forma for the certificate shall be developed by Central Pollution Control Board. In no case, the amount
of plastic packaging waste recycled by the enterprise shall be more than installed capacity of the enterprise. The
certificates will be for plastic packaging category-wise and shall include GST data of the enterprise.

(11.7) The certificate for plastic packaging waste provided by registered plastic waste processors shall be in the name
of registered Producers, Importers & Brand-Owners or Local authorities, as applicable, based upon agreed modalities.
Central Pollution Control Board will develop mechanism for issuance of such certificate on the centralized portal.

(11.8) The Plastic Waste Processors undertaking end-of-life disposal of plastic packaging waste viz. waste to energy,
waste to oil, cement kilns (co processing) shall provide information on an annual basis as per prescribed pro forma, on
the centralized portal developed by Central Pollution Control Board. These entities shall ensure the disposal of plastic
packaging waste as per relevant rules, guidelines framed by regulatory bodies in an environmentally sound manner.

12. Role of Central Pollution Control Board

(12.1) The Central Pollution Control Board shall register Producers, Importers & Brand-Owners who are operating in
more than two states and plastic waste processors, through online portal. Central Pollution Control Board shall
prescribe the standard operating procedure for registration of Producers, Importers & Brand-Owners under Plastic
Waste Management Rules, 2016.

(12.2) The Central Pollution Control Board may charge fee for processing of applications for registration and an
annual fee for processing of returns, as per procedure prescribed by CPCB. In case, where Producers, Importers &
Brand-Owners, are operating in the jurisdiction of a State Pollution Control Board or Pollution Control Committee,
the Central Pollution Control Board as per guidelines so decided, will share the application fee with the concerned
State Pollution Control Board or Pollution Control Committee.

(12.3) The registration shall be done within two weeks from the submission of a complete application online by the
Producers, Importers & Brand-Owners. The tenure of registration shall be as per Plastic Waste Management Rules,
2016.

(12.4) Central Pollution Control Board by itself or through a designated agency shall verify compliance of Producers,
Importers & Brand-Owners through inspection and periodic audit, as deemed appropriate. Central Pollution Control
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Board, as required, can also verify compliance of Plastic Waste Processors through inspection and periodic audit. In
case of plastic waste processors and Producers, Importers & Brand-Owners operating in a State or Union Territory,
Central Pollution Control Board may, if required, direct State Pollution Control Board or Pollution Control
Committee to take action.

(12.5) Central Pollution Control Board shall publish the list of Producers, Importers & Brand-Owners who have failed
to meet Extended Producer Responsibility targets and obligations in the previous financial year, on an annual basis,
by 30™ September of the next financial year.

(12.6) The Central Pollution Control Board will establish a mechanism to ensure a regular dialogue between relevant
stakeholders involved in the fulfilment of extended producer responsibility obligations for plastics under the Plastic
Waste Management Rule, 2016.

(12.7) The Central Pollution Control Board shall carry out a compositional survey of collected mixed municipal waste
to determine the share of plastic waste as well as different categories of plastics packaging material on a half-yearly
basis.

(12.8) The Central Pollution Control Board shall carry out review of technologies related to plastic packaging and
plastic waste management for techno-economic viability and feasibility specifically with respect to clause 7.6.

13. Role of State Pollution Control Board or Pollution Control Committee:

(13.1) The concerned State Pollution Control Board or Pollution Control Committee shall register Producers,
Importers & Brand-Owners (operating in one or two states) and plastic waste processors, through the online portal
developed by Central Pollution Control Board. Provision for registration shall be made on the Extended Producer
Responsibility portal. State Pollution Control Board or Pollution Control Committee by itself or through a designated
agency shall verify compliance of Producers, Importers & Brand-Owners through inspection and periodic audit, as
deemed appropriate, of Producers, Importers & Brand-Owners as well as plastic waste processors in their jurisdiction
as per the Plastic Waste Management Rule, 2016.

(13.2) The State Pollution Control Board or Pollution Control Committee shall bring out a list of entities (Exception
Report) who have not fulfilled their Extended Producer Responsibility responsibilities on annual basis and publish the
same on their website. The State Pollution Control Board or Pollution Control Committee shall submit the Annual
Reports submitted by Producers, Importers & Brand-Owners and plastic waste processors in their jurisdiction to
Central Pollution Control Board and upload the same on the online Extended Producer Responsibility portal.

(13.3) State Pollution Control Board or Pollution Control Committee will establish a mechanism to ensure a regular
dialogue between relevant stakeholders involved in the fulfilment of extended producer responsibility obligations
under the Plastic Waste Management Rule, 2016.

(13.4) State Pollution Control Board or Pollution Control Committee shall carry out a compositional survey of
collected mixed municipal waste to determine the share of plastic waste as well as different categories of plastics
packaging material on a half-yearly basis.

14. Plastic Packaging Waste Collection System by Producers, Importers & Brand-Owners

(14.1) Producers, Importers & Brand-Owners while fulfilling their Extended Producer Responsibility obligations may
develop collection and segregation infrastructure of plastic packaging waste, as required, based on the category of
plastics. It may include the following based on implementation modality of Extended Producer Responsibility
adopted by Producers, Importers & Brand-Owners: -(a) establish waste plastic collection points and Material
Recovery Facilities (MRFs);

(b) ensure the collection of the plastic packaging waste from the collection points, with a frequency that is
proportionate to the area covered and the volume;

(c) offer the collection of plastic, from the entities like urban local bodies, gram panchayats, other public authorities
or third parties carrying out waste management, and provide for the collection from all entities that have made use of
that offer; provide for the necessary practical arrangements for collection and transport;

(d) ensure that the plastic packaging waste collected from the collection points are subsequently subject to recycling
in a registered facility by a recycler or its permitted end use in the designated manner.

(14.2) Producers, Importers & Brand-Owners may ensure the network of collection points taking into account
population size, expected volume of plastic or packaging waste, accessibility and vicinity to end-users, not being
limited to areas where the collection and subsequent management is profitable.

(14.3) The entities involved in waste collection will hand over the waste for treatment and recycling or for identified
end uses.
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(14.4) Participation of voluntary collection points - voluntary collection points will hand over plastic packaging waste
to the Producers, Importers & Brand-Owners or third party agencies acting on their behalf with a view to their
treatment and recycling or their identified end use.

15. Fulfilment of Extended Producer Responsibility Obligations

The Producers, Importers & Brand-Owners shall have to provide the details of recycling certificate only from
registered recyclers along with the details of quantity sent for end of life disposal, by 30th June of next financial year
while filing annual returns on the online portal. The details provided by Producers, Importers & Brand-Owners and
registered plastic waste processors will be cross-checked by the online portal. In case of difference, the lower figure
would be considered towards fulfilment of Extended Producer Responsibility obligation of Producers, Importers &
Brand-Owners. The certificates shall be subject to verification by Central Pollution Control Board or State Pollution
Control Board or Pollution Control Committee, as the case may be.

16. Centralized Online Portal

(16.1) Central Pollution Control Board shall establish an online system for the registration as well as for filing of
annual returns by Producers, Importers & Brand-Owners, plastic waste processors of plastic packaging waste by 31
March 2022:-

(16.2) The online system developed by Central Pollution Control Board for the registration as well as for filing of
returns by Producers, Importers & Brand-Owners shall reflect the plastic packaging material introduced in the market
Producers, Importers & Brand-Owners in a financial year. It shall also reflect the details regarding the audit of the
Producers, Importers & Brand-Owners as well as recyclers or other waste processors of plastic packaging waste.

(16.3) The State Pollution Control Board or Pollution Control Committee shall also use the centralized portal
developed by Central Pollution Control Board for registration of Producers, Importers & Brand-Owners as well as
recyclers/waste processors. The centralized portal would act as the single point data repository with respect to orders
and guidelines related to implementation of Extended Producer Responsibility for plastic packaging under Plastic
Waste Management Rule, 2016 Producers, Importers & Brand-Owners may, if they so desire, facilitate the
development of online web portal or platform.

(16.3) Till the online web portal is developed all activities related to implementation of Extended Producer
Responsibility under the Plastic Waste Management Rules, 2016 will be done in an offline manner.

17. Monitoring

State Pollution Control Board or Pollution Control Committee shall submit annual report on Extended Producer
Responsibility portal with respect to fulfilment of Extended Producer Responsibility by Producers, Importers &
Brand-Owners (which include manufacturers of plastic packaging material) and plastic waste processors in the
State/Union Territory to Central Pollution Control Board. The report shall also be submitted to the State Level
Monitoring Committee constituted under the Plastic Waste Management Rules, 2016. State Pollution Control Board
or Pollution Control Committee shall also submit annual report with respect to recyclers or end of life disposal in the
State or Union Territory to Central Pollution Control Board by 31* July of the next year.

18. Committee for Extended Producer Responsibility under PWM Rules

(18.1) A committee shall be constituted by the Central Pollution Control Board under chairpersonship of Chairman,
Central Pollution Control Board to recommend measures to Ministry of Environment, Forest and Climate Change for
effective implementation of Extended Producer Responsibility including amendments to Extended Producer
Responsibility guidelines. The committee shall monitor the implementations of Extended Producer Responsibility and
also take such measures as required for removal of difficulties. The Committee shall also be tasked with the guiding
and supervision of the online portal including approval of requisite forms or pro forma.

(18.2) The committee shall comprise of representative from concerned line Ministries/Departments such as Ministry
of Housing and Urban Affairs, Ministry of Micro, Small and Medium Enterprises, Department of Drinking Water and
Sanitation, Department of Chemical and Petrochemicals; Bureau of Indian Standards, three State Pollution Control
Board or Pollution Control Committee, Central Institute of Plastic Engineering and Technology (CIPET), National
Environmental Engineering Research Institute (NEERI), and three industry associations, and any other invitee as
decided by the chairperson of the committee.

ANNEXURE

Examples for Clause 7

Extended Producer Responsibility Target and Minimum level of recycling of plastic packaging waste
[Refer Clause 7.2 (a), (b) & (c), Clause 7.3 (a), (b) & (c), and Clause 7.4 (a), (b) & (c)]
Example 1:
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Year 2022-23

(Category II Flexible plastic packaging)

Plastic packaging introduced in the market category-wise |100 MT

[Extended Producer Responsibility Target @, 70 %

70 MT

Minimum level of recycling of plastic packaging waste|

threshold has been prescribed

collected under Extended Producer Responsibility - no|Extended Producer Responsibility and recycled as pe

actuals

|Extended Producer Responsibility and used for energy

Quantity of plastic packaging waste collected unde

Quantity of plastic packaging waste collected under

recovery, co-processing, road construction, waste to 0il

etc. as per actuals

Example 2:

Year 2024-25

Plastic packaging introduced in the market category-wisell00 MT
(Category II Flexible plastic packaging)
[Extended Producer Responsibility Target @ 100 % 100 MT

Minimum level of recycling of plastic packaging waste|

collected under Extended Producer Responsibility @ 30%

(Minimum 30 MT of plastic packaging waste collected]
under Extended Producer Responsibility needs to be
recycled.
Remaining plastic packaging waste collected(Maximum,

70 MT) may be used for energy recovery, co-processing,

road construction, waste to oil etc.

Example 3:

Year 2028-29

Plastic packaging introduced in the market category-wise|l 00 MT
(Category II Flexible plastic packaging)
[Extended Producer Responsibility Target @ 100 % 100 MT

IMinimum level of recycling of plastic packaging waste|

collected under Extended Producer Responsibility @ 60 %

IMinimum 60 MT of plastic packaging waste collected|
under Extended Producer Responsibility needs to be
recycled.
Remaining plastic packaging waste collected(Maximum

40 MT) may be used for energy recovery, co-processing,

road construction, waste to oil etc.

Reuse

[Refer Clause 7.4 (b)]
Example 4:

Year 2025 — 26 (Minimum obligation for reuse comes into effect)

Plastic packaging introduced in the market category-wise
(Category I Rigid Plastic Packaging)

100 MT

[Reuse of Category I rigid plastic packaging with volume
or weight equal or more than 0.9 litres on

15 MT
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kilogrammes bUnion Territory less than 4.9 litres or]
kilogrammes

(Reuse @ 15 %,; minimum obligation for reuse 10 %)

Fresh plastic packaging introduced (A)

85 MT

Extended Producer Responsibility target for compliance
@ 100% of (A)

85 MT

\Minimum level of recycling of Category 1 plastic|
packaging waste collected under Extended Producer
[Responsibility @ 60%

IMinimum 51 MT of plastic packaging waste collected|
under Extended Producer Responsibility needs to be
recycled.

A maximum of 34 MT plastic packaging waste collected|
may be used for energy recovery, co-processing, road
construction, waste to oil etc.

Example 5:

For Year 2022 - 23

Plastic packaging introduced in the market category-wise
(Category I Rigid Plastic Packaging)

100 MT

[Reuse of Category I rigid plastic packaging with volume
or weight equal or more than 0.9 litres o
kilogrammes bUnion Territory less than 4.9 litres or]
kilogrammes

10 MT

Fresh plastic packaging introduced (A)

90 MT

31.5 MT

[Extended Producer Responsibility Target @ 35 % of (4)

Use of recycled plastic content

[Refer Clause 7.2 (d), 7.3 (d)]
Example 6:

Year 2025-26

Plastic packaging introduced in the market category-wise|
(Category II Flexible plastic packaging)

100 MT

Extended Producer Responsibility Target as per clause 5.1
@ 100 %

100 MT

IMinimum content of recycled plastic in packaging @ 10%

10 MT of plastic content in the packaging should be|
recycled plastic

90 MT of virgin plastic content in packaging

Note : The principal rules were published in the Gazette

9

[F. No. 17/2/2001 — Part I - HSMD]
NARESH PAL GANGWAR, Addl. Secy.

of India, Extraordinary, Part II Section 3, Sub-Section (i)

vide number G.S.R 320 (E) dated the 18™ March, 2016 and subsequently amended vide notification numbers

G.S.R 285 (E) dated the 27" March, 2018, G.S.R.

dated the 17" September, 2021.

571 (E) dated the 12" August, 2021 and G.S.R. 647 (E)

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. ALOK KUMAR 25 sansdsy sioxsuns

Date: 2022.02.17 21:58:49 +05'30'
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w0 o sfw srferEeT deiE |1 . 807(F) i 30 srazaY 2023 AT dfaw a1 Henfad
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 14th March, 2024

G.S.R.. 201(E).—WHEREAS, the draft rules further to amend the Plastics Waste Management Rules, 2016,
were published in the Gazette of India, Extraordinary, Part II, Section 3, Sub-section (i), vide notification number
G.S.R. 744 (E) dated the 16th October, 2023, for inviting objections and suggestions from all persons likely to be
affected thereby within a period of sixty days from the date copies of the Gazette containing the said draft rules were
made available to the public;

AND WHEREAS, copies of the Gazette containing the said draft rules were made available to the public on
the 16th October, 2023;

AND WHEREAS, objections and suggestions received within the period have been duly considered by the
Central Government;

NOW, THEREFORE, in exercise of the powers conferred by sections 3, 6, and 25 of the Environment
(Protection) Act 1986, (29 of 1986), the Central Government hereby makes the following rules further to amend the
Plastic Waste Management Rules, 2016, namely :-

1. (1) These rules may be called Plastic Waste Management (Amendment) Rules, 2024.

?2) They shall come into force on the date of their publication in the Official Gazette.

2. In the Plastic Waste Management Rules, 2016 (hereinafter referred to as the said rules), in rule 3, -
@) for clause (ac), the following clause shall be substituted, namely:-

‘(ac) “Biodegradable plastics”, means plastics, other than compostable plastics, which undergoes degradation by
biological processes in specific environment such as soil, landfill, sewage sludge, fresh water, marine, without leaving
any micro plastics or visible or distinguishable or toxic residue, which has adverse environment impact;”;

(i)  for clause (k), the following clause shall be substituted, namely: -

‘(k) “Importer” means a person who imports for commercial use, any plastic packaging or any commodity with
plastic packaging or carry bags or plastic sheets or like material, or plastic raw material including in the form of resin
or pellets, or intermediate material to be used for manufacturing plastic packaging such as films or preforms;”;
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(iii) for clause (m), the following clause shall be substituted, namely:-

‘(m) “manufacturer” means and includes a person engaged in production of plastic raw material, including
compostable plastics and biodegradable plastics;’;

(iv)  in clause (n), the words “metallised layers or” shall be omitted;
V) for clause (s), the following clause shall be substituted, namely:-

‘(s)“producer” means a person engaged in manufacturing of plastic packaging; and, includes a person engaged in
manufacture of intermediate material to be used for manufacturing plastic packaging, and also the person engaged in
contract manufacturing of products using plastic packaging or through other similar arrangements for a brand
owners;’;

(vi) after clause (u), the following clause shall be inserted,-

‘(ua) “seller” means a person who sells plastic raw material such as resins or pellets or intermediate material used for
producing plastic packaging;’.

3. In the rule 4 of the said rules,-
(A) in sub-rule (1), -
>i) for clause (e), the following clause shall be substituted, namely:-

“(e) the manufacturer shall not sell or provide or arrange plastic to be used as raw material to a producer or to a
seller not registered under these rules;”;

(i) for clause (h), the following clause shall be substituted, namely:-

“(h) the provision of thickness under clause (c) shall not apply to carry bags or commodities made from
compostable plastic or biodegradable plastics. Carry bags and commodities made from compostable plastics shall
conform to the Indian Standard: IS/ISO 17088:2021 titled as Specifications for Compostable Plastics.;”,

(iii)  after clause (h), the following clause shall be inserted, namely :-

“(ha)  the manufacture of carry bags and commodities covered under sub rule (3) shall be permitted to be made
from compostable plastics or biodegradable plastics subject to mandatory marking and labelling laid down under these
rules and the regulations of the Food Safety and Standards Authority of India for food contact applications. The
manufacturers of compostable plastic or biodegradable plastic carry bags or commodities permitted under the rules,
shall obtain a certificate from the Central Pollution Control Board before marketing or selling;”,

(B) after sub-rule (3), the following sub-rule shall be inserted, namely :-

“(3A)  The manufacturer of commodities made from compostable plastics or biodegradable plastics shall report the
quantity of such commodities introduced in the market and pre-consumer waste generated to the Central Pollution
Control Board.”;.

(C) after sub-rule (4), the following sub-rule shall be inserted, namely :-

“(5) Every manufacturer of commodities made from plastic or part thereof shall ensure processing of the pre-
consumer plastic waste generated in the form of reject or discard material at the stage of manufacturing and such
manufacturer shall report to the State Pollution Control Board or Pollution Control Committee concerned.”;

4. In rule 6 of the said rules,-
@) in sub-rule (1), the words “or producers™ shall be omitted;
(i1) after sub-rule (1), the following sub-rule shall be inserted, namely:-

“(1A)  Every manufacturer, producer, importer, brand owner, manufacturer of commodities made from compostable
plastics or biodegradable plastics may engage with local body on voluntary basis, as per mutually agreed terms and
conditions entered into by them and the local body”

(iii) after sub-rule (4), the following sub-rules shall be inserted, namely:-

“(5)  The local body shall undertake assessment of plastic waste generated, including plastic waste existing in dump
sites, by the 30th June of every year and also estimate the quantity of plastic waste to be generated in following five
year period.

6) The local body shall assess the plastic waste management infrastructure available for collection, segregation
and processing and send a report to the State Pollution Control Board or Pollution Control Committee concerned by
30th June of each year.
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@) The local body shall take necessary measures to prevent stocking, distribution, sale and usage of prohibited
single use plastic items in their jurisdiction.

(8)  The local body shall include in the annual report the following details on plastic waste management, namely:-
(i) plastic waste generated, including plastic waste existing in dump sites, in a year;

(ii) plastic waste management infrastructure available for collection, segregation, processing;

(iii) projection of plastic waste to be generated;

(iv) status on framing and implementation on byelaws;

(v) actions taken action to prevent stocking, distribution, sale and usage of prohibited Single Use Plastic items.”.
5. In rule 7 of the said rules,-

(i) in sub-rule (1),-

(A) after the words “gram panchayat” the words “or panchayat at district level” should be inserted;

(B) after clause (c), the following clauses shall be inserted, namely:-

(d) engaging civil societies or groups working with waste pickers;

(e) ensuring that open burning of plastic waste does not take place;

(f) taking necessary measures to prevent stocking, distribution, sale and usage of prohibited Single Use Plastic items
in their jurisdiction.”;

(ii) after sub-rule (1), the following sub-rule shall be inserted, namely:-

“(2) Every Producer, Importer and Brand owner, manufacturer and manufacturer of commodities made from
compostable plastics or biodegradable plastics may engage with Panchayat at District and Village levels, on a
voluntary basis, as per mutually agreed, terms and conditions entered into by them and the Panchayat at District and
Village levels.”

6. After rule 7 of said rules, the following rule shall be inserted, namely:-
“7A. Responsibility of Panchayat at District level.-

(1) The Panchayat at District level shall undertake assessment of plastic waste generated, including plastic waste
existing at dump sites, by the 30th June of every year for rural areas of the district and also estimate the quantity of
plastic waste to be generated in following five year period.

?2) The Panchayat at District level shall assess the plastic waste management infrastructure available for
collection, segregation and processing and report to the State Pollution Control Board or Pollution Control Committee
concerned by 30th June each year.

3) The Panchayat at District Level shall include in the annual report the following details on plastic waste
management, namely:-

(i) plastic waste generated, including plastic waste existing at dump sites, in a year;

(ii) plastic waste management infrastructure available for collection, segregation, processing;

(iii) projection of plastic waste to be generated;

(iv) status on framing and implementation on byelaws;

(v) actions taken action to prevent stocking, distribution, sale and usage of banned Single Use Plastic items.”.
7. In rule 9 of the said rules,-

1) for sub-rules (1) and (2), the following sub-rules shall be substituted, namely:-

“(1) The Producers, Importers and Brand Owners who introduce any plastic packaging in the market shall be
responsible for collection of such plastic packaging.

?2) Where any Producer, Importer or Brand owner fulfils his extended producer responsibility, he is deemed to
have complied with his responsibility under sub-rule (1).

(2A) The Producers, Importers, Brand Owners, manufacturers, and manufacturers of commodities made from
compostable plastics or biodegradable plastics, shall fulfil Extended Producer Responsibility as per guidelines
specified in Schedule- I1.”.

8. In rule 10 of the said rule,-
(a) in sub-rule (6), the following proviso shall be inserted, namely: -
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“ Provided that where testing of biodegradable plastic had commenced prior to the registration of a laboratory, and the
report is in conformity with IS 17899 T:2022, the Central Pollution Control Board shall ask the applicant for re-testing
and permit the production or usage of such biodegradable plastic, till the period the test report is received from duly
recognized laboratory subject to furnishing of bank guarantee equal to the amount of Environment Compensation
leviable under rule 18:

Provided further that the bank guarantee shall be forfeited if the result of such test does not conform to IS 17899 T:
2022.

(b) after sub-rule (6), the following sub-rule shall be inserted, namely:-

“(7) BIS shall specify separate colour or marking for plastic packaging and commodities made from compostable
plastics or biodegradable plastics.”.

9. In rule 11 of the said rule,-

(i) for sub-rule (2), the following sub-rule shall be substituted, namely:-

“(2) Each recycled plastic packaging or commodity shall bear a label “recycled having [-----specify percentage-----]
of recycled plastic” and a mark as shown below and shall conform to the Indian Standard: IS 14534: 2023 titled as
“Plastics — Recovery and Recycling of Plastics Waste — Guidelines”, as amended from time to time.”

Y .
2 DZEDS
o 7\ y e
&= ELa 55

LDPE

7N o
DT D

NOTE: PET-Polyethylene terephthalate, HDPE-High density polyethylene, V-Vinyl (PVC), LDPE- Low density
polyethylene, PP-Polypropylene, PS-Polystyrene and Other means all other resins and multi-materials like ABS
(Acrylonitrile butadiene styrene), PPO (Polyphenylene oxide), PC (Polycarbonate), PBT (Polybutylene terephalate)
etc.

(i)  after sub-rule (2) the following sub-rules shall be inserted, namely: -

“(3) Each plastic packaging or commodity made from compostable plastics shall bear a label “compostable only under
industrial composting” and shall conform to the Indian Standard: IS/ISO 17088:2021 titled as Specifications for
Compostable Plastics.”;

‘(4)  Each plastic packaging or commodity made from biodegradable plastic shall bear the label “Biodegradable in [
--- specify number of days ---] only in the [---specify recipient environment such as soil, landfill, water etc.---]".".

10. In rule 13 of the said rules,-
1) for sub-rule (4), the following sub-rule shall be substituted, namely:-

“(4) Every manufacturer and importer of plastic raw material shall make an application to the State Pollution Control
Board or the Pollution Control Committee concerned, for registration, in the Form III:

(4A) For the purpose of these rules, the manufacturer and importer of plastic raw material shall,-

(6] sell plastic raw material only to Producer or Seller registered under these rules and the Registration number of
such Producer or Seller is mentioned on sale invoice for sale of plastic raw material;

(ii) not sell plastic raw material to any entity or units engaged in manufacturing of prohibited single use plastic
items;

(iii)  print the following on all packaging bags of plastic raw material:

“Not to be used in the manufacture of single use plastic items prohibited under the Plastic Waste Management
Rules, 2016 including plastic sheets < 50 micron thickness, non-woven carry bags < 60 GSM, Carry bags <
120 micron thickness™;

(iv) submit Quarterly Report to the Central Pollution Board and State Pollution Control Board or Pollution Control
Committee concerned;
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“(4B) Every person engaged in sale of plastic raw material or an intermediate material used for manufacture of plastic
packaging to producer shall make an application to the State Pollution Control Board or the Pollution Control
Committee concerned, for registration.”;

(ii) for sub-rule (8), the following sub-rule shall be substituted, namely:-

“(8) Where the registration is not granted within a period of thirty days after the receipt of application complete in
all respect, the applicant shall be deemed to be registered under these rules on the expiry of such period.”

11. for rule 17, the following rule shall be substituted:

“17.  Annual reports.- (1) Every person engaged in recycling or processing of plastic waste shall prepare and submit
online an annual report in Form-IV to the local body concerned and also to the State Pollution Control Board or
Pollution Control Committee concerned by the 30th April of every year.

?2) Every manufacturer and importer of plastic raw material shall prepare and submit online a quarterly report in
Form VII to the State Pollution Control Board or Pollution Control Committee concerned by the last day of month
following the quarter and an annual report by 30th June of every year.

3) Every person engaged in the sale of plastic raw material or an intermediate material used for manufacture of
plastic packaging shall prepare and submit online an annual report mentioning therein the detail of transactions to the
State Pollution Control Board or Pollution Control Committee concerned by the 30th June of every year.

“) Every urban local body and Panchayat at District Level shall prepare and submit online an annual report in
Form —V to the Urban Development Department and to Rural Development Department, respectively, and also to the
State Pollution Control Board or Pollution Control Committee concerned by the 30th June every year.

5) The State Pollution Control Board or Pollution Control Committee concerned shall cause the report
submitted by the urban local body and Panchayat at District level to be audited by itself or through a designated
agency and copy of the report of such audit and the annual report shall be made available on website of State Pollution
Control Board or Pollution Control Committee concerned.

6) The State Pollution Control Board or Pollution Control Committee shall prepare and submit online an annual
report in Form VI to the Central Pollution Control Board on the implementation of these rules by the 31st July of
every year.

(7)  The Central Pollution Control Board shall prepare a consolidated annual report on the implementation of these
rules and submit to the Central Government along with its recommendations on or before the 31st August of every
year.”.

12. In schedule 1II to the said rules,-

6 in the heading after the words “Guidelines on Extended Producer Responsibility for Plastic Packaging”, the
words “and commodities made from compostable plastics or biodegradable plastics™ shall be inserted.

(ii) for paragraph 4, the following paragraph shall be substituted, -
“4. Obligated Entities:
The following entities shall be covered under the Extended Producer Responsibility obligations, namely: -

(a) Producer of plastic packaging, other than micro and small enterprises as defined under the Micro, Small and
Medium Enterprises Development Act, 2006 (27 of 2006);

(b) Importer of plastic packaging including intermediate material used for manufacturing plastic packaging such
as films and preforms and plastic packaging of imported products;

(c) Brand Owners including online platforms/marketplaces and supermarkets/retail chains other than micro and
small enterprises as defined under the Micro, Small and Medium Enterprises Development Act, 2006 (27 of 2006);

(d)  Plastic Waste Processors;

(e) Manufacturers and importers of plastic raw material;

® Manufacturers of items made from compostable plastics or biodegradable plastics.”.

(iii) in paragraph 5, in sub-paragraph (5.1),

(a) in item (iv), after the words “carry bags”, the words “and commodities” shall be inserted;
(b) after item (iv), the following item shall be inserted, namely:-

“(v) Category V
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Plastic sheet or like used for packaging as well as carry bags and commodities made of biodegradable plastics.”.
@iv) in paragraph 6, in sub-paragraph (6.1), for the following items shall be substituted, namely:-

“(a) The following entities shall register on the centralized portal developed by Central Pollution Control Board,
namely: -

>i) Producer (P) including micro and small enterprises as defined under the Micro, Small and Medium
Enterprises Development Act, 2006 (27 of 2006)

(ii) Importer (I);
(iii) Brand owner (BO);

>iv) Plastic Waste Processor engaged in (a) recycling, (b) waste to energy, (c) waste to oil, and (iv) industrial
composting;

) Manufacturers and importers of plastic raw material;

(vi) Manufacturers of items made from compostable plastics or biodegradable plastics.”.

) in paragraph 7,-

(a) sub-paragraph (7.8) shall be omitted;

(b) after sub-paragraph (7.7), the following new sub-paragraph (7.8) shall be inserted, namely:-
“(7.8) Manufacturer or importer of plastic raw material - Extended Producer Responsibility Target:

1) The extended producer responsibility of producers, which are micro and small enterprises as defined under the
Micro, Small and Medium Enterprises Development Act, 2006 (27 of 2006), hereinafter referred to as micro and small
producers, shall be fulfilled by manufacturer or importer of plastic raw material who has supplied the plastic raw
material to such micro and small producers:

Provided that the target for use of recycled plastic content shall be fulfilled by such producers.

(ii) The Extended Producer Responsibility target category-wise for manufacturer or importer of plastic raw
material shall be the quantity of plastic raw material sold to micro and small producers where the sale invoice is
authenticated by the manufacturer or importer of plastic raw material, on the centralized online portal, excluding the
sale made by such micro and small producers to Brand Owners and Producers, which are not categorized as micro and
small enterprises as defined under the Micro, Small and Medium Enterprises Development Act, 2006 (27 of 2006).

(iii)  The producer, which is a micro or small enterprise, shall declare category of plastic packaging manufactured
by it on the centralized online portal.

@iv) While fulfilling the Extended Producer Responsibility target the manufacturer or importer of plastic raw
material shall ensure minimum level of recycling (excluding end of life disposal) of plastic packaging waste collected
under the Extended Producer Responsibility Target, category-wise, as given in the Table below, namely: -

TABLE
Minimum level of recycling (excluding end of life disposal) of plastic packaging waste

(% of Extended Producer Responsibility Target)

Plastic packaging category 2024-25 2025-26 2026-27 2027-28 and onwards
) 2 ) 4 (&)
Category | 50 60 70 80
Category 11 30 40 50 60
Category 111 30 40 50 60

(vi)  inparagraph 8, after sub-paragraph (8.4), the following sub-paragraph shall be inserted, namely :-

“(8.5) The Central Pollution Control Board shall issue guidelines for authorisation of agencies for establishment of
electronic platform for trade of Extended Producer Responsibility certificates between obligated entities.

(8.6)  The number of electronic platform may be restricted keeping in view volume of trade of Extended Producer
Responsibility certificates.
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(8.7) The operation of electronic platform shall be as per guidelines issued by Central Pollution Control Board after
approval of the Central Government.

(8.8) The Central Pollution Control Board shall fix the highest and the lowest price for extended producer
responsibility certificates which shall be equal to 100 % and 30 % ,respectively, of the Environment Compensation
leviable on the obligated entities for non-fulfilment of Extended Producer Responsibility obligations, under rule 18 of
these rules.

(8.9) The exchange price of Extended Producer Responsibility certificate between registered entities through the
portal shall be between the highest and the lowest prices as fixed above.”;

(vii). in paragraph 10,-

(a) in the heading, for the words “ Role of Producers, Importers & Brand-Owners”, the words “Role of Producers,
Importers, Brand-Owners and manufacturers, and manufacturers of commodities made from compostable plastic or
biodegradable plastic” shall be substituted:;

(b) for sub-paragraph (10.1), the following sub-paragraph shall be substituted, namely:-

“(10.1) The Producers, Importers, Brand-Owners and manufacturers, and manufacturers of commodities made from
compostable plastic or biodegradable plastic shall have to register through the online centralized portal.”

(c) for sub-paragraph (10.5), the following sub-paragraph shall be substituted, namely:-

“(10.5) Producers, Importers, Brand-Owners and manufacturers, and manufacturers of commodities made
from compostable plastic or biodegradable plastic may operate schemes such as deposit refund system or buy back or
any other model in order to develop a separate waste stream for collection of plastic packaging waste for directly
fulfilling Extended Producer Responsibility obligations to prevent mixing of plastic packaging waste with solid
waste.”;

(d) in sub-paragraph (10.6),

(A) after the words “Producers, Importers & Brand Owners”, the following words shall be inserted
“manufacturers, and manufacturers of commodities made from compostable or biodegradable plastics”.

B) the following proviso shall be inserted, namely:-

“Provided that the annual return under this sub-paragraph in respect of the financial year 2022-2023 may be filed on
or before 31st March 2024.”;

(viii))  in paragraph 11, in sub-paragraph (11.2), the following proviso shall be inserted, namely:-

“Provided that the annual returns under this sub-paragraph in respect of the financial year 2022-2023 may be filed on
or before the 31st March 2024;™.

(ix) in paragraph 15, for sub-paragraph(15.1), the following sub-paragraphs shall be substituted, namely:-

“(15.1) The Producers, Importers, Brand-Owners and manufacturers, and manufacturers of commodities made from
compostable plastics or biodegradable plastics shall provide the details of certificates for plastic waste recycled and
sent for end of life disposal, by 30th June of next financial year while filing annual returns on the online portal.

(15.2) The details of certificates provided by Producers, Importers, Brand-Owners and manufacturers, and
manufacturers of commodities made from compostable plastic or biodegradable plastics and registered plastic waste
processors shall be verified and in case of difference, the lower figure shall be considered towards fulfilment of
Extended Producer Responsibility obligation under these rules.

(15.3) The certificates shall be subject to verification by Central Pollution Control Board or State Pollution Control
Board or Pollution Control Committee concerned, as the case may be.

(15.4) The Manufacturer of biodegradable plastics shall fulfil their Extended Producer Responsibility obligations by
obtaining Extended Producer Responsibility certificates generated by local authorities, as per agreed modalities.

(15.5) The local authorities shall generate Extended Producer Responsibility certificates equal to the biodegradable
plastic collected by them and put to end of life biodegradation in the respective recipient environment as per standard
notified by Bureau of Indian Standards, which shall be recorded, and details of such certificates obtained by the
manufacturers of commodities of biodegradable plastics shall be submitted on the centralised online portal while filing
annual returns under these rules. Central Pollution Control Board will develop mechanism for such exchange on the
centralized online portal.”

13. for ‘Form -I” of the said rules, the following shall be substituted as follows, namely:-

FORM -1
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[See rules 13 (2)]
APPLICATION FOR REGISTRATION FOR PRODUCERS or Brand Owners

From: ...cooovviiiiiie
.................................. (Name and full address of the occupier)
To
The Member Secretary,
<evvn.... Pollution Control Board or Pollution Control Committee
Sir,

I /We hereby apply for registration under rule 9 of the Plastic Waste Management Rules, 2016
1. Producers

(A) other than micro and small enterprises (as per criteria of Ministry of Micro, Small and Medium Enterprises,
Government of India)

PART - A
GENERAL
1.(a) Name and location of the unit
(b) Address of the unit
(c) Registration required for manufacturing of:
1. Carry bags;
(a) petro- based,
(b) Compostable
ii. Multilayered plastics
(d) Manufacturing capacity
(e) In case of renewal, previous registration number and
date of registration
2. Is the unit registered with the District Industries

Centre of the State Government or Union territory? If
yes, attach a copy.

3.(a) Total capital invested on the project
(b) Year of commencement of production

4.(a) List and quantum of products and by-products
(b) List and quantum of raw materials used

5. Furnish a flow diagram of manufacturing process

showing input and output in terms of products and
waste generated including for captive power
generation and water.

6. Status of compliance with these rules- Thickness —
fifty micron (Yes/No)

PART -B
PERTAINING TO LIQUID EFFLUENT AND GASEOUS EMISSIONS

7. a. Does the unit have a valid consent under the Water
(Prevention and control of Pollution) Act, 1974 (6 of
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1974)?
If yes, attach a copy

b. Does the unit have a valid consent under the Air

(Prevention and Control of Pollution) Act, 1981 (14 of

1981)?
If yes, attach a copy

PART -C

PERTAINING TO WASTE

Solid Wastes or rejects:
a. Total quantum of waste generated
b. Mode of storage within the plant

c. Provision made for disposal of wastes

Attach or Provide list of person supplying plastic to
be used as raw material to manufacture carry bags
or plastic sheet of like or multilayered packaging

10.

Attach or provide list of personnel or brand
Owners to whom the products will be supplied

11.

Action plan as per Regulation notified for Extended
Producer Responsibility

Name and Signature

Designation

Date :

Place :

(B) Producers; Micro and Small Enterprises ( as per criteria of Ministry of Micro, Small and Medium Enterprises,

Government of India)

PART-A General

Micro or Small Producer

Details:

(a) Name and location

(b) Registered Address

(c) Postal Address

(d) GST No.

(e) PAN No.

(f) CIN No (Applicable for companies)
(g) Udyam Registration No.

Authorized Person Details:
(a) Name

(b) Designation

(c) Mobile No.

(d) Aadhaar No. (Aadhaar authentication
on voluntary basis)

(e) PAN No.
(f) Email ID
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Plastic packaging manufactured:

Category - I /Category - II/ Category - 111/
Category - I[V/Category — V)

Year of commencement of business

Unit Location:

S.No. Place of Manufacturing unit
Manufacturing capacity (plastic-packaging
category wise)

Total Capital invested in project

Part B: Details on plastic packaging

Manufacturing details Year 1 Year 2 Quantity (MT)
1. Raw material procured
2. Plastic packaging produced category-wise
3. Total Plastic packaging sold category-wise (MT)
a. Plastic packaging sold to Brand owner
b. Plastic packaging sold to Producer (Large and Medium)
c. Plastic packaging sold to Producer (Small and micro)
c. Plastic packaging sold to seller

4. Pre-consumer plastic packaging waste (MT)

Status of Compliance with Rule 4 of Plastic Yes/No
Waste Management Rules, 2016 as
amended

10.

Cover Letter (with attachment)

11.

Self-Declaration by Micro and Small
Producers

Authorized Signatory

13.

Self-Declaration:
Name:

Digital Signature
Date:

Place:

Note:

(i) The registration shall be based upon self-declaration and done through centralized online portal on plastic

packaging.

(i1) In case of proprietorship firm not registered under any Act or rules of the Central Government or the State
Government, the proprietor may use his or her Permanent Account Number (PAN) issued by Income Tax Department

for registration of the enterprise.

2. Brand Owners:
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PART - A
GENERAL
1. Name, address and Contact number
2 In case of renewal, previous registration number and
date of registration
3 Is the unit registered with the District Industries
Centre of the State Government or Union territory? If
yes, attach a copy.
4.(a) Total capital invested on the project
(b) Year of commencement of production
5.(a) List and quantum of products and by-products
(b) List and quantum of raw materials used
PART -B
PERTAINING TO LIQUID EFFLUENT AND GASEOUS EMISSIONS
5 Does the unit have a valid consent under the Water
(Prevention and control of Pollution) Act, 1974 (6 of
1974)?
If yes, attach a copy
6 Does the unit have a valid consent under the Air
(Prevention and Control of Pollution) Act, 1981 (14 of
1981)?
If yes, attach a copy
PART -C
PERTAINING TO WASTE
7. Solid Wastes or rejects:
(a) Total quantum of waste generated
(b) Mode of storage within the plant
(c) Provision made for disposal of wastes
8. Attach or Provide list of person supplying plastic
material
9 Action plan on collecting back the plastic wastes
Name and Signature
Designation
Date :
Place :
3. Importers:

Item 3, 4, 5 of Part A, Part B, and item 7 and 8 of Part C, to be filled as per applicability.

PART -A
GENERAL

Name, Address and Contact number
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In case of renewal, previous registration number and
date of registration

Is the unit registered with the District Industries Centre
of the State Government or Union Territory? If yes,
attach a copy.

4.(a)

Total capital invested on the project

(b)

Year of commencement of production

5.(a)

List and quantum of products and by-products

(b)

List and quantum of raw materials used

6 (a)

Quantity of plastic sheet or like used for packaging of
imported or to be imported products

(b)

Quantity of imported or to be imported plastic sheet or
like used for packaging for further supply or self-use

©

Quantity of imported or to be imported multilayered
packaging for further supply or self-use

PART -B

PERTAINING TO LIQUID EFFLUENT AND GASEOUS EMISSIONS

Does the unit have a valid consent under the Water
(Prevention and control of Pollution) Act, 1974 (6 of
1974)?

If yes, attach a copy

Does the unit have a valid consent under the Air
(Prevention and Control of Pollution) Act, 1981 (14 of
1981)?

If yes, attach a copy

PART -C

PERTAINING TO WASTE

Solid Wastes or rejects:
(a) Total quantum of waste generated
(b) Mode of storage within the plant

(c) Provision made for disposal of wastes

8. (a)

Attach or Provide list of person supplying imported (i)
plastic sheet or like used for packaging, (ii)
multilayered packaging

(b)

Quantity of imported (i) plastic sheet or like used for
packaging, (ii) multilayered packaging used for self use

Action plan as per Regulation notified for Extended
Producer Responsibility

Name and Signature

Designation

Date :
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Place :

14. For Form V in the said rules, the following Form shall be substituted, namely:-

(A) FORMAT FOR ANNUAL REPORT ON PLASTIC WASTE MANAGEMENT TO BE SUBMITTED BY

FORM V
[See rules 17 (4)]

THE URBAN LOCAL BODY
Period of Reporting: ( Year)

A General Information

1 Name of the City or Town and State:

2 Name & Address of Local body

3 Contact E-mail:

4 Contact Phone No.

5 Population

6 Area in sq. Kilometers

7 Whether separate Plastic Waste Management Cell is operational (Y/N)
8 Staff deployed in Plastic Waste Management Cell

9 Total numbers of the wards in the area under jurisdiction

10 Total numbers of households in the area under jurisdiction ward —wise
11 Number of households covered by door-to-door collection — ward-wise
12 Total number of commercial establishments and Institutions in the area under jurisdiction and those

covered by door to door collection

Commercial establishments

Institutions

13 (i) Details of human resource including waste pickers in informal sector (concessionaire or own
resource) deployed for
(a) Collection
(b) Street sweeping
(c) Transportation
(d) Segregation
(e) Processing
(f) disposal
(ii) Details of waste pickers engaged in plastic waste management (ward wise)
No. of waste pickers
B Plastic Waste Management
1 Quantity of Plastic Waste generated (Tonnes) as per CPCB methodology
2 Compositional characterization of plastic waste as per CPCB methodology
e  Plastic packaging (Cat I/Cat II/Cat III/Cat IV/Cat V)
e Others type of plastic waste (i) recyclable and (ii) non-recyclable
3 Door to Door collection of segregated waste (coverage in % or number of households) — ward-wise
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Total no. and capacity of MRF

(a) No. and capacity of Mechanical MRF Facilities
No. Capacity (MT) Waste segregated (MT)

b) No. and capacity of Manual MRF Facilities
No. Capacity (MT) Waste segregated
(MT)

Number of plastic recycling facilities with details of category- wise
Name and address with EPR registration number Capacity (MT) Total Plastic Waste recycled

(MT) Plastic packaging waste recycled category —wise (MT) Other plastic waste recycled (MT) EPR
certificates generated category-wise (MT)

Number and capacity of industrial composting unit for compostable plastics
Name and address with EPR registration number Capacity (MT) Waste composted
(MT) Compostable plastics processed (MT)

Number and capacity of Operational Waste to energy Plants

Name and address with EPR registration number Capacity (MT) Plastic Waste processed (MT)
Energy produced

Number and capacity of operational wastes to Oil units

Name and address with EPR registration number Capacity (MT) Waste processed (MT) Oil generated

Quantity and capacity of Plastic waste used in road construction along with KM

Plastic Waste used (MT) Road Length (Km)

10

Disposal of thermoset plastic as per guidelines

Thermoset plastic Waste sent to secured landfill (MT) Thermoset plastic Waste co-processed (MT)

11

Cement plants for plastic waste for coprocessing

Name and address with EPR registration number Total unsegregated waste received (MT) Percentage
of plastic waste in unsegregated waste Plastic waste co-processed (MT)

Name and address with EPR registration number Total segregated plastic waste received (MT) Plastic
waste co-processed category-wise (MT)

12

Quantity of inert material disposed (MT) from recyclers and other waste processor in sanitary landfill

13

Scientific Landfill site (number and capacity)
No. Capacity (MT) Waste received
(MT)

14

Legacy waste site (number and amount of legacy waste)
Waste present (MT)

Waste processed to RDF (MT)

Plastic waste in RDF (%)

Waste remaining (MT)

15.

EPR Registration No. of ULB in case registered

16

EPR Guidelines leveraged for PWM (Y/N) Details to be attached

Enforcement of Plastic Waste Management Rules

Please confirm if Bye- laws have been framed ( Yes/No)

No. of violations & action taken on non-compliance of provisions of PWM Rules, 2016, except for
banned Single Use Plastics and plastic carry bags (Rule 12)
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@) Total no of Violations (eg. Burning/ Littering of plastic waste)
(i) Actions Taken ( Fines/penalties Imposed Rs.)
3 Implementation of ban imposed under Rule 4 including on identified single use plastic items, plastic
carry bags having thickness less than 120 microns (ward-wise) (quarterly reporting)
@) Registration number CPCB SUP compliance App
Total number of commercial establishments/Institutions and Hotspots in the area under
(i) jurisdiction
-Commercial establishments : Malls, Cinema Halls, Airports, Railway Stations, Metro Stations, others
()
(b) - Institutions- Schools, Colleges, Office Complex etc
(c) -Hotspots — Tourist spots, sabzi Mandi, Wholesale market, Fish Market,
Flower market, Religious Places etc.
Total No of Inspections carried out
(iii)
(iv) |Total Fine imposed ( Rs.)
w) Quantity of Banned SUP seized( Tons)
(vi) | Details of mode of disposal of seized SUP
Qty of SUP Seized ( T) Mode of Name &
Disposal Addr§ss of the
Plastic Waste
( Recycling/ WtE/ WtO/ Co- | Processor
processing/Road making)
(vii) | Details of Entities producing Alternatives
S.No Name of Entity SUP Production Capacity Address
Alternative produced (TPA)
(ix) | Details of Entities producing compostable plastics and biodegradable plastics
(xi) Shops for Eco alternatives for banned Single Use Plastic items
D. Data on ingress of littered plastic waste in water bodies
1 Ingress points for plastic waste in Drain and Water Body
Number of ingress points
Measures taken to stop ingress of plastic waste
2. Surface water bodies including river stretches
Number of surfaces water bodies Quantity of plastic waste collected
3. Number of drains cleaned from Plastic waste

Total length of drains

Total length of drains cleaned from plastic waste
Plastic waste collected (MT)

Silt collected

(B)

FORMAT FOR ANNUAL REPORT ON PLASTIC WASTE MANAGEMENT TO BE SUBMITTED BY
THE PANCHAYAT AT THE DISTRICT LEVEL

193



40

1327

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

Period of Reporting: ( Year)

>

General

Name of the District and State:

Name & Address of Panchayati Raj Institution At The District Level

Contact E-mail:

Contact Phone No.

Number of Gram Panchayats covered

Number of villages covered

Total Population

Total Area

Total number of households

Plastic Waste Management

SlWlo|lw|w|a|w|r|[w|N]|—

Summary of the mechanisms put in place for management of plastic waste in the area under|
jurisdiction along with the details of agencies

involved ( Please attach the details)

Please attach details of infrastructure put in place for management of
plastic waste generated in the area under jurisdiction

Total no. of Plastic Waste Management Units set up with capacity

Quantity of Plastic Waste generated (Tonnes) as per CPCB methodology

Plastic Waste Characterization as per CPCB methodology

(Plastic packaging waste: Cat I/Cat 11/ Cat I1I/Cat IV/Cat V and Others ((i) recyclable and
(ii) non-recyclable)

Quantity of Plastic Waste collected (Tonnes)

Plastic Waste Segregated (Tonnes)

Plastic waste channelized for processing and recycling (details quantum of plastic waste,
type of processing)

(a) Plastic waste to recyclers

(b) Plastic waste to co-processing in cement kilns

(c) Plastic waste to waste to energy/waste to oil plants
(d) Plastic waste for road construction

(i) Details of human resource including waste pickers in informal sector (concessionaire or
own resource) deployed for

(a) Collection

(b) Street sweeping
(c) Transportation
(d) Segregation

(e) Processing

(f) disposal

(i) Details of waste pickers engaged in plastic waste management (ward wise)
No. of waste pickers

10

EPR Guidelines leveraged for PWM (Y/N)

Details to be attached

Enforcement of Plastic Waste Management Rules

Please confirm if Bye- laws have been framed ( Yes/No)

No. of violations & action taken on non-compliance of provisions of PWM Rules, 2016,

except for banned Single Use Plastics and plastic carry bags (Rule 12)
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I Total no of Violations (eg. Burning/ Littering of plastic waste)

Ii Actions Taken ( Fines/penalties Imposed Rs.)

3 Implementation of ban imposed under Rule 4 including on identified single use plastic
items, plastic carry bags having thickness less than 120 microns (ward-wise) (quarterly|
reporting)

I Total number of Institutions & Hotspots in the area under
jurisdiction
(a) - Institutions- Schools, Colleges, etc
(b) Hotspots — Subzi Mandi, Wholesale market, Fish Market, Flower market, Religious Places
etc.
I Total No of Inspections carried out
111 Total Fine imposed ( Rs.)
IV |Quantity of Banned SUP seized( Tons)
D. |Data on ingress of littered plastic waste in water bodies

1 Ingress points for plastic waste in Drain and Water Body
Number of ingress points
Measures taken to stop ingress of plastic waste

2.  |Surface water bodies including river stretches
[Number of surfaces water bodies cleaned
Quantity of plastic waste collected

3.  |Number of drains cleaned from Plastic waste
Total length of drains
Total length of drains cleaned from plastic waste
Plastic waste collected (MT)

Silt collected
15. for Form VI in the said rules, the following shall be substituted, namely:-

FORMAT FOR ANNUAL REPORT ON PLASTIC WASTE MANAGEMENT TO BE SUBMITTED BY

FORM VI
[See rule 17(6)]

SPCB/PCC

Period of Reporting:

General

Name of the State/UT:

Name & Address of SPCB/PCC:

Contact E-mail:

Contact Phone No.

A
1
2
3
4
5

Details of Plastic Waste Management (State Level)

e Collection (MT)

e  Segregation (MT)

e  Processing including recycling (MT)

e Disposal (MT)

B Mechanism of Plastic Waste Management

1 Summary of the mechanisms put in place for management of plastic waste in your State/UT
along with the details of agencies involved ( Please attach the details)

2 Please attach details of infrastructure put in place for management of
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plastic waste generated in your State/UT
3 Total no. of MRF Facilities
(a) | No. of Mechanical MRF Facilities with capacity
(b) | No. of Manual MRF Facilities with capacity
C Plastic Waste Generation, Collection, Segregation &
Characterization
1 Total Numbers of the Urban Local Bodies (ULBs) in the area under jurisdiction
2 No. of ULBs who have submitted Annual Report
3 Total Numbers of the Gram Panchayat (GPs) in the area under jurisdiction
4a  |Total number of Panchayati Raj institution at District Level
4b  [No. of Panchayati Raj institution at District Level who have submitted annual report
S Please confirm that all GPs/ULBs have provided complete information in stipulated time as
per format prescribed by CPCB ( Yes/No)
6.  |Please provide no. of ULBs/GPs which have not submitted complete
information within the stipulated time frame
7.  |Please provide total amount of EC levied on PRI at District Level / ULBs who have not
submitted annual report as per prescribed timelines under the rules
8. |Quantity of Plastic Waste generated (Tonnes) as per CPCB methodology ( Cat I/Cat 11/ Cat
I11/Cat IV/Cat V/ Others)
9. Quantity of Plastic Waste collected (Tonnes)
10. | Plastic Waste Segregated (Tonnes)
11. | Please confirm that all Local Bodies/ GPs have carried out Assessment of Plastic Waste
Generation & Characterization as per methodology specified by CPCB ( Yes/No)
12. | Please upload Plastic Waste Characterization Reportas per methodology specified by
CPCB
13. | Please confirm that data validation and reconciliation for ULB and PRI at District Level has
been done as per methodology specified by CPCB ( Yes /No)
D Extended Producer Responsibility Implementation

1.|Total Number of ULBs registered on EPR ( To be auto fetched from EPR portal )

2.|Details of Plastic Waste Processors (To be auto fetched from EPR Portal)
Name |Type (Recycler/Coprocessors/Waste to [Registration|Processing Capacity ( TPA)
Energy/Waste to Oil/Road No
Making )
PW (CatI)] PW |PW| PW |PW-(Cat-| Other
(Cat-1T) (Cat- (Cat- V)
m |
3.|Plastic Waste Processed through PWPs (TPA)
Type (Recycler/Coprocessors/Waste to Energy/Waste to PW PW PW PW | PW |Others
Oil/Road Making ) (Cat-I) | (Cat-1I) | (Cat- | (Cat- | (Cat-

4.|Audit & Levying of Environmental Compensation (EC) (To be auto fetched from the EPR Portal)
(a) [No. of Entities (PIBOs/PWPs) audited
(b) [No. of Entities (PIBOs/PWPs) found in violation
(c) |EClevied on violating Entities (PIBOs/PWPs)
E. |Implementation of ban imposed under Rule 4 including on identified single use plastic items, plastic carry

bags having thickness less than 120 microns

Total number of commercial establishments/ Institutions &
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Hotspots in the area under jurisdiction

(2)

-Commercial establishments :Malls, Cinema Halls, Airports, Railway
Stations, Metro Stations

(b)

- Institutions: Schools, Colleges, Office Complex etc

-Hotspots :Tourist spots, sabzi Mandi, Wholesale market, Fish Market,
Flower market, Religious Places etc.

Total No of Inspections ( Data Auto fetched from SUP Compliance
Monitoring Portal)

Total No of Commercial Establishment and hotspots closed for SUP Ban
Violation

Total No. of Industries inspected( Data Auto fetched from SUP
Compliance Monitoring Portal)

Total no. of industries closed for manufacturing banned SUP items

Total Fine imposed (Rs.) ( Data Auto-fetched from SUP Compliance
Monitoring Portal)

Quantity of Banned SUP seized( Tons) ( Data Auto-fetched from SUP
Compliance Monitoring Portal)

Total No of Commercial establishment and hotspot made SUP free

Details of mode of disposal of seized SUP

Qty of SUP Seized ( T) Mode of
Disposal

Co-processing/
roadmaking)

(Recycling/ WtE/WtO/

Name & Address of]
the Plastic Waste
Processor

10.

Details of Entities producing Alternatives including compostable plastics

S1.No. | Name of Entity SUP Processing Capacity
Alternative | (TPA)

Address

11.

No of Complaints received on SUP grievance App ( Data Autofetched from SUP
Grievance redressal app)

12.

No of Complaints resolved ( Data Autofetched from SUP Grievance redressal app)

Enforcement of Plastic Waste Management Rules

Details of Registered Plastic Raw Material Manufacturing Units

Total No: Capacity:

Product

Manufactured

Details of Registered PWP (Non- packaging) Processing Facilities

Total No: Capacity:

Product
Manufactured

Details of Unregistered Manufacturing or Recycling Units (in
residential or unapproved areas).

Total No: Capacity:

Product
Manufactured

No. of ULBs which have framed bye-laws

No. of violations & action taken on non-compliance of provisions of PWM
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Rules, 2016, as amended, 2018 (Rule 12)
6. | Total no. of violations (Burning/ Littering/non-registration and other non-
compliance)
7. | Action Taken ( Fine Imposed / Closures issued)

16. After Form VI in the said rules, the following Form shall be inserted, namely:-

FORM VII

Format for Quarterly report of Plastic Raw Material

Manufacturer/Importer of plastic raw material

Year : Quarter : Q1/Q2/Q3/Q4

[See rule 17(2)]

S. |Name of| Address of | Email | Phone Buyer GST no.| Category of Qty of Type of
No. | Buyer Buyer ID No. Category |of Buyer plastic plastic raw | plastic raw
packaging material material
supplied (T)| supplied
Note:

(i) Quarterly report shall be submitted as per pro forma in electronic format prescribed by CPCB.

(i1) Individual invoices for transactions are not required for the purposes of quarterly report.

Buyer Category

1.

Government of India)

Seller

Brand Owners

Type of plastic raw material supplied

1.

e A A o

PET
HDPE
PVC
LDPE
PP

PS
Others

Compostable plastic

Others (Non-plastic packaging applications)

Biodegradable plastic in specified environment

[F. No- 17/6/2023 HSM]
NARESH PAL GANGWAR, Addl. Secy.

Large and Medium Producers (as per criteria of Ministry of Micro, Small and Medium Enterprises,
Government of India

Micro and Small Producers (as per criteria of Ministry of Micro, Small and Medium Enterprises,
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Note- The principal rules were published in the Gazette of India, vide number G.S.R. 320(E), dated the 18th March,
2016 and subsequently amended vide notification number G.S.R. 285(E), dated the 27th March, 2018, vide
notification number G.S.R. 571(E), dated the 12th August, 2021, vide notification number G.S.R. 647(E),
dated the 17th August, 2021, vide notification number G.S.R. 133(E) , dated the 16th February 2022, vide
notification number G.S.R. 522(E) dated the 6th July 2022, vide notification number G.S.R. 318(E) , dated the
27th April 2023 and last amended vide notification number G.S.R. 807(E) dated the 30th October 2023.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. o
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Executive Summary

The mismanagement of plastic waste, especially that of Single-use Plastics products (SUPs), has emerged as a
major environmental challenge for the country. Globally, countries are enforcing rules and legislations at the
policy level for sustainable management of plastic waste and SUPs. The Government of India is also placing
significant emphasis on curbing the adverse impacts of littered plastic waste on both terrestrial and aquatic
ecosystems, and has banned manufacture, import, stocking, distribution, sale and use of identified SUP items,
having low utility and high littering potential, all across the country from 1 July 2022.

A national level task force is in place and a comprehensive action plan is developed by the Ministry of Environment,
Forest and Climate Change (MoEF&CC) for effective implementation of the SUP ban. The Ministty of Environment,
Forest and Climate Change (MoEF&CC), Central Pollution Control Board (CPCB), State Pollution Control Boards
(SPCBs), Pollution Control Committees (PCCs), Urban Local Bodies (ULBs) and other state government agencies are
collecting working together for effective implementation of the ban in India. The Government departments at state,
district levels are ensuring action plans in place through by-laws, awareness generation, municipal solid waste surveys on
banned SUP items to implement the ban in India. However, there is no standard methodology to estimate the quantum of
SUP being used and sold to access the compliance status of the ban. In this backdrop, this study introduces a
standardized methodology that can be employed to evaluate the compliance status of the ban on Single-Use Plastics
(SUPs) in India. This methodology can be adopted by relevant stakeholders, including regulatory bodies and local
authorities.

The suggested methodology was pilot tested for its robustness in 20 cities during the months of March to
September 2022 and presents a baseline of SUPs in the selected cities, enabling a comparison of the compliance
status of the ban on SUPs in the future.

Key Observations

* With increased dependence on use-and-throw plastics, the proportion of plastics in municipal solid waste has
almost doubled in India, from 6.9% in 2015 to 12.2% in the present study (2022).

* Banned SUPs accounted for about 20% of the total plastic waste. In other words, on an average, banned SUPs
account for about 2.4% of the total municipal waste (by weight). The proportion of banned SUPs in cities
ranged from 5% to about 45% of the total plastic waste.

¢ 'The use and availability of banned SUPs were still prevalent in the market, during the surveys ( March - September 2022).
On an average, 57% of the samples surveyed in 137 markets across 20 cities includes the banned SUP items (use/sale).

e Alternatives for all banned SUPs are available in the market.

* The cost of the alternatives to the SUPs are on higher side. Depending upon the product category, it varies
from 3 to 5 times the cost of SUP items.

* Most of the alternatives to the banned SUP are again of single-use nature. Multi-use alternatives should be
promoted and made available, which will ultimately help in reducing plastic pollution.

¢ Itis challenging to directly implement the ban in most of the cities, therefore a grace period was in place in few cities.

* The proposed methodology in this study is robust and has the capability to effectively capture the on-ground
situation in different cities. It is designed to be simple, less time-consuming, and resource-efficient, allowing
for its implementation by Urban Local Bodies (ULBs).

Way Forward

* Similar SUP inventory studies should be undertaken actoss the country to assess the status of the ban and
gaps in implementation.

* The study should be repeated at an interval of every 6 months to assess the progress, regular inventorisation
at MRFs to track the SUP in all cities. Training to all MRF operator on inventorisation.

* Research studies focused on providing multi-use alternatives to SUPs should be developed in association with industries.

* Continuous effort is required to bring down the cost of the alternatives.

e Improvement in infrastructure to support collection and treatment of the SUPs as well as alternatives, and the
recycling potential of alternative to SUP items should be enhanced.
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1.Introduction

1.1. About the Project

Under the Indo-German Bilateral Cooperation, the Federal Ministry of Environment, Nature Conservation,
Nuclear Safety and Consumer Protection (BMUYV), the Federal Republic of Germany, is supporting the Ministry of
Environment, Forest and Climate Change (MoEFCC), Government of India to implement a Technical Cooperation
(TC) project on “Circular Economy Solutions (CES) Preventing Marine Litter in Ecosystems”. The project is
implemented by the Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH in collaboration with
MoEFCC. The project focus ranges from tracking and monitoring of marine litter and to demonstrate technological
solutions in river, marine and coastal ecosystems to close material cycles of marine litter using resource efficient
and circular economy approaches in the selected states of India.

The Government of India is also placing significant emphasis on curbing the adverse impacts of littered plastic
waste on both terrestrial and aquatic ecosystems. In this direction, MOEFCC has banned identified Single-Use
Plastics products (SUPs) from 1 July 2022. Under the CES project, GIZ India is supporting the Central Pollution
Control Board (CPCB) for developing a compliance assurance methodology to assess the compliance with the
notified ban. GIZ India has collaborated with Sustainability Innovations and Advisories (SIA) Pvt. Ltd. to develop
and test the National Level Compliance Assessment Methodology of Single-Use Plastic Ban in 20 cities of India.

1.2. Background

In July 2022, The Plastic Waste Management (PWM) Rules, 2016, as amended, provide the statutory framework
and prescribed authorities for enforcing the rules, including the ban on identified single-use plastic items. The
Plastic Waste Management Amendment Rules, 2021, which came into effect on 1st July, 2022, have prohibited
the following single-use plastic items having low utility and high littering potential:

* Ear buds with plastic sticks, plastic sticks for balloons, plastic flags, candy sticks, ice-cream sticks, and
polystyrene [Thermocol] for decoration;

* Plates, cups, glasses, cutlery such as forks, spoons, knives, straw, trays, wrapping or packing films around
sweet boxes, invitation cards, cigarette packets, plastic or PVC banners less than 100 microns, and stirrers.

The following banned items are shown below.

Plastic carry By Plastic PVC Plastic films
bags (<75 | flags banners 8 on cigarette
por<75 4 (<100 p) packets
microns
)
Plastic films
T plastic films “| onsweet Plastic

L SAVE on boxes
" % invitation

N ; L ;
% ] cards

' | | balloo
2 n.'. v Ly n
v iy Tr 5 sticks

Plastic Plastic Plastic | lcecream
cups candy sticks straws m sticks
12
Plastic Plastic Earbuds Plastic
glasses forks with plastic plates
sticks

Plastic trays Thermocol Stirrers L} Plastic
- based [ knives
decorative 20
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Post the official notification of the ban, a National Task Force was constituted by the Ministry for taking coordinated
efforts to eliminate identified single-use plastic items and effective implementation of Plastic Waste Management Rules,
2016. As per provision 9.2 of Schedule-II notified through amendments to PWM Rules dated February 16, 2022, CPCB
has to finalise the compensation and penal action regime in case of violation. CPCB was also given the responsibility to
establish a National Control Room to monitor effective implementation of SUP Ban, and develop a comprehensive action
plan to ensure that the ban is implemented successfully throughout the country. The action plan encompasses measures to
reduce the SUPs from the supply, demand and the usage side. This includes measutes to restrict the supply of raw materials,
demand-side measures to reduce plastic demand, enabling measures to promote alternatives to SUP, digital interventions
for efficient monitoring and creating awareness and guidance to SPCB/PCCs for effective implementation of
directions.

The directions issued by CPCB specifies the role of different stakeholders, as well as the need for
coordinated activities, timely action and awareness programmes among different stakeholders. FFurther, the
SPCBs/PCCs have been directed to execute the same at the state district levels in coordination with local authorities.
The action points for the SPCBs/PCCs also includes identifying major stockiest/retailers/sellers and sutvey of
municipal solid waste for presence of banned SUP items. This necessitates a standard compliance assessment
methodology which will help in quantifying the presence of banned SUP in municipal solid waste and analyse the
quantum and types of banned SUPs sold in the markets. The specified role of SPCBs/PCCs and local authorities
among others are as provided in Annexure 1.

Presently, there is also no established methodology to estimate the quantum of SUPs in the municipal waste or the
quantum of SUPs being sold and used, The only framework for plastic waste is a reporting framework developed
by CPCB to publish its annual report on the state of plastic waste management in the country. The report contains
only data on the quantity of plastic waste produced by different states and UT's with no specific data on SUPs."

The data published by CPCB is based on the data submitted every year by SPCBs and PCCs. The data collection and
reporting format is specified in Rule 17 of the Plastic Waste Management Rules, 2016. As per Rule 17, an annual report
is to be submitted by waste processors and ULBs on waste generation, treatment and disposal to SPCBs/PCCs, and the
collated report is further submitted to CPCB by SPCBs/PCCs. The mechanism for this is outlined in the diagram below
(see Figure 1).* The biggest challenge with the data collection mechanism, as specified under Rule 17, is that thete is no
standard methodology to quantify and characterise total plastic wastes. Due to a lack of suitable methodologies, there
is currently a gap in both the assessment of compliance with SUP (Single-Use Plastic) bans and the quantification and
characterisation of plastic waste.

In this context, the present report “National Level Compliance Assessment Methodology of Single-Use
Plastic Ban” aims to support CPCB and other regulatory agencies in developing a robust methodology for
estimating plastic waste and to assess compliance with the notified ban on SUPs.

Figure 1: Data collection and reporting on plastic waste

Recycler and processor > Local body > SPCB/PCC

e Submit annual report ® Submit annual report to ® Submit annual
to local body by April Secretary-in-charge, Urban report on state to
30. Development Department by CPCB by July 31.

e Reportonthe June 30. ¢ Reporttoinclude
following parameters e Report on the following the following detail
of plastic waste data: parameters of plastic waste on waste data:

» Quantity of waste data for area under » Estimated waste
received during the jurisdiction: generation per year.
year, including source. » Quantity generated during the » Number of

» Quantity of waste year. registered plastic
processed, recycled » Quantity of waste collected. manufacturing and
and used during the » Quantity of waste channelised recycling units
year. for recycling. (including recycling

» Quantity of inerts/ » Quantity channelised for use. of multiplayer and
raiartc cant tn landfill N Aoatai €t _a Mt _a_ __._a combnostable

1 Central Pollution Control Board (CPCB). 2021. Annual Report 2019-20, Implementation of Plastic Waste Management Rules, 2016. Retrieved
2 December 2022, from https://cpcb.nic.in/uploads/plasticwaste/Annual_Report_2019-20_PWM.pdf

2 Ministry of Environment, Forest and Climate Change, 2016. Plastic Waste Management Rules,2016. Retrieved 2 December 2022,
from https://cpcb.nic.in/displaypdf.php?id=cGxhc3RpY3dhc3RIL1BXTVIOHYXpldHRILNBkZg==

210



1344 211

1.3. Objectives and Scope

The key objective of this study is to:

1. Assess the compliance of SUPs ban —
a. Through characterisation of SUPs in MSW samples, and
b. By conducting market survey of SUPs/alternatives to ascertain their availability within the developed
methodological framework,

2. Test the methodology in 20 selected cities and develop the baseline for SUPs in the selected cities.

Based upon the objective of the study and desired outcome, the study framework is as depicted below in Figure 2.
Figure 2: Study Framework
Development of draft National

Level Compliance Assessment
Methodology of Single-Use Plastic

Testing of Final methodology and

methodology guidance manual

As the methodology for National Level Compliance Assessment Methodology of Single-Use Plastic Ban also includes
quantification and characterisation of waste (see Section 2.2), the scope of the methodology, under the study includes:
1. Estimation of plastic waste in the city under composition and quantification.

2. Compliance assessment with the notified SUP ban.

To ensure that the methodology is easily implemented by cities of different sizes (and in turn the capacity of
the ULBs), the following guiding principles were used to develop the methodology.
¢ Itshould be a rapid method to assess the on-ground situation and be less intensive in terms of resource requirements.

e Itshould be easy to replicate at a fixed time interval (once or twice a year) to check on-ground level
effectiveness of the ban.

¢ Itshould assistin ensuring compliance, identify gaps and help in strengthening strategy for effective implementation.

1.4Studies Carried Out Previously

For finalising the suitable framework for the assessment of SUP ban, we looked into some of the previous
studies carried out. The reference was made to some of the existing studies on waste inventorisation, as no
specific study on SUP quantification was available. Therefore, to arrive at the methodology for SUPs, it is
necessaty to review the assessment methodologies for the plastic waste.

The available studies, includes the following;

1. Assessment and Characterisation of Plastic Waste Generation in 60 Major Cities, 2015.

2. Assessment of the Status of Municipal Solid Waste Management in Metro Cities, State Capitals, Class I Cities,
and Class II Towns in India: An insight, 2008.

3. Baseline Assessment Report, Rishikesh and Haridwar, 2020.

All three studies have used one of the following two methodologies:

* Guidelines for solid waste management assessment (baseline survey) in secondary cities and small towns in
Asia and the Pacific, United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP),
2010.

* Standard Test Method for Determination of the Composition of Unprocessed Municipal Solid Waste, American
Society for Testing and Materials (ASTM) standard test method (D5231- 92).

The Baseline assessment study in Rishikesh and Haridwar was carried out on the methodology derived from

UNESCAP, and was customised to suit the Indian context, which is largely to quantify the waste generation from

different contributing sectors.
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The NEERI study has used the ASTM method which involve sampling of waste from vehicles employed for
collection and transportation of waste. The assessment and characterisation of plastic waste generation in 60
major cities, done by CIPET, has referred the ASTM Method (D5231-92) as guiding principle for assessment
and quantification of plastics waste at Dump sites.

The UNESCAP method is based on the household survey and is used for detailed municipal waste quantification
and characterisation for the development of waste management infrastructure. These studies are resource
intensive and should be done once in 5-10 years to assess the status of waste management and infrastructure in
cities. The ASTM method is for municipal waste characterisation and is a rapid method to assess the
composition of waste. This is less resource intensive and can be done annually to assess the changing
composition of municipal waste.

Based on the above, it is advisable to use ASTM Method (ID5231-92) as the guiding principle for developing
the methodology for analysing SUP in the waste stream.

2. Methodology

The primary objective of this study is to develop a methodology for assessing the compliance with the SUP
ban notification. In India, so far, there is no documented study to assess the quantity of SUPs being sold /used in
cities. A global framework or methodology also does not exist that is used worldwide or internationally. As
SUPs ate a sub-set of the plastic waste, any methodology that attempts to quantify and characterise SUPs, must
necessarily also quantify and characterise the total plastic waste.

2.1Literature Review

This literature review focuses on the selection of an appropriate methodology for compliance assessment of
Single Use Plastics (SUPs) in India and verify its suitability for this study. It acknowledges the limited number
of studies conducted at the city-level to quantify and characterize plastic waste. Three key studies on plastic
waste inventorisation have been identified, along with their respective methodologies (as discussed in section
1.4). The ASTM method emerges as a suitable choice, in the context of waste characterisation and quantification
for SUPs.

Suitability of the ASTM Method (D5231-92) for Compliance Assessment of SUPs:

1. Simplicity and Resource Efficiency: The ASTM method offers a simplified and less resource-intensive
approach to waste characterization. This makes it practical for conducting regular assessments to track the
changing composition of municipal waste, including SUPs.

2. Standardization and International Recognition: The ASTM method (D5231-92) is an internationally
recognized standard for waste characterization. Its use ensures consistency and comparability of results
across different studies and regions.

3. Focus on Plastic Waste: The ASTM method provides specific guidelines for the characterization and
quantification of different waste materials, including plastics. It allows for the identification and separation of
SUPs from other waste streams, enabling a targeted analysis of their quantity and composition.

> g 3 Y q y P

4. Supplementary Approach: To obtain a comprehensive picture of SUP ban compliance, it is advisable to
supplement waste inventorisation studies with an assessment of the supply-side, including the sale and use of
SUPs. This approach would provide a more accurate understanding of the overall SUP landscape and inform
effective compliance measures.

The ASTM method is widely recognized and accepted for its comprehensive guidelines and established
procedures. It ensures standardization, comparability, and reliability of results across studies and locations.

However, relying only on waste inventorisation to assess the compliance is fraught with uncertainties. The
Indian waste sectors is based to a significant extend on informal activities, which poses a notable challenge for
arriving at a reliable data based on inventory studies. For a compliance assessment study on SUP, it would be
prudent to also assess the supply-side to get an accurate picture on the sale and use of SUPs.
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2.2 Methodology for Compliance Assessment

The objective of the methodology is to assess and quantify the availability of the SUP products in the market
and its use in the city. A two-pronged methodology is being proposed to ensure a robust compliance
assessment:

1. Compliance assessment through quantification and characterisation of Plastic and SUP items in municipal
waste.

2. Compliance assessment through a market survey for mapping use, availability of SUPs and its alternatives.

The methodology targets both the supply as well as the demand side, to get a comprehensive picture
of the compliance status. The objective of the market survey is to assess the availability of banned SUPs and its
alternatives in the market. On the other hand, the waste inventory study has been designed to determine the
prevailing use and disposal practices.

Figure 3 (a): Two-pronged methodology for assessment of compliance of SUP ban

Quantification
ELL
characterisatio
n
of Plastic and SUP
RMS in municig

Compliance

Assessment
of SUB ban

Market survey
for mapping
use,
availability of
SUPs and its

rnati

The indicators used for assessing compliance with the ban are:
1. Percentage of banned SUPs in the municipal waste.
2. Proportion of surveyed entities selling SUP products in major markets of the city.
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2.2.1 Plastic and SUP Quantification and
Characterisation in Municipal Waste

The Standard Test Method for Determination of the Composition of Unprocessed Municipal Solid Waste,
American Society for Testing and Materials (ASTM) standard test method (D5231- 92) is taken as the basis for
developing the methodology for conducting inventorisation of Single-Use Plastics (SUPs).

The detailed procedure for conducting the SUP inventorisation study is as follows:

Figure 3: Methodology for quantification and characterisation of SUP in municipal waste

Z A § :
Ay -
N
Step 1: Identify the Step 2: Mark the Step 3: Classify the
major waste disposal catchment area of catchment area based on
sites (Landfills/MRFs) the landfill/MRF socio-economic
o
P 4
Step 6: Sample Step 5: Sample Step 4: Determine
preparation — Reduce size collection — Ensure sample size—6to 7
of sample to 100-125 kgs cherrv picking is not samples/day, 1each
using auartering and from different socio-
Q -
[ 3 ™ a
»(alf IE
L _ |
'l 1st Level of sorting 2nd Level of sorting 3rd Level of
() into different dry into different Plastic sorting into
Step 7: 3 level of fractions (Paper, fractions (PET, HDPE, different
sorting and Textile, R&L,'Metal, LDPE. PVC. banned SUP
Glace Plactic and

Step 1: Identify the major waste disposal sites

The major waste disposal sites in a city, which could either be landfills collecting unsegregated waste or Material
Resoutce Facilities (MRF) with a good rate of soutce segregation, should be identified.

All major landfills/MRFs needs to be identified, this will help in deciding the number of samples. Landfills are
selected in cities with direct waste collection at landfills, and MRFs are selected in cities with operational MRFs.
The waste from the catchment area, catered by the facility is mapped and categorised, accordingly. In cities where
no landfill is present (as in Thiruvananthapuram), the MRT or the resource recovery centre will be identified, and
in cities where both landfill and MRFs are present (as in Surat), the first entry point is selected where the waste is
collected without any recovery or cherry picking.
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Step 2: Mark the catchment area

Divide the city based on the area catered by the landfill/MRF. All wards catered by the landfill/ MRF should be
mapped and classified under the following 5 major categories based on its socio-economic characteristics/ land use:
* High-income residential wards
* Middle-income residential wards
* Economically Weaker Section (EWS) residential wards/slums
* Commercial wards
* Mixed commercial and residential wards
See Table 1 on guidance on classification of wards.

Table 1: Classification of different wards

Wards Example of housing type/land use

EWS/Low-income group/ | Single room residents, areas with low rentals/slum areas. Lowest property tax

Slums or tax exempted or unauthorized settlement.
Middle income Apartments, single detached houses without garden. Median tax rate.
High income Single detached houses with parking and garden, Luxury condominiums, and

high-rise buildings. Highest tax rate.

Mixed commercial and Areas where both commercial and residential complexes are present in an
residential equal ratio or areas where waste from both commercial establishments as
well as residential houses are collected in equal ratio.

The socio-economic characteristics of the city should be analysed to understand the population
characteristics and determine the proportion of the population residing in each economic strata/ land use. The
number of samples to be sorted from each category should be fixed based on the population proportions
observed in the city, to eliminate any biases in the selection of samples and ensure representativeness.

Step 3: Determine sample size

The sample size should be determined based on ASTM (D5231- 92). The methodology for determining the
sample size is given in Box 1. In the Indian context, for determining the composition of plastic waste, 30-35
samples should be collected over a period of five days (6-7 samples per day) from the catchment areas of each
landfill/MRF facility. If a city has only one landfill site, then 30-35 samples should be collected. If the city has two
landfills, then 60-70 samples are to be collected. One sample is equal to one vehicle load of waste.

BOX 1: METHODOLOGY FOR DETERMINING SAMPLING SIZE

Vehicles for sampling shall be selected at random during each day of the sampling petiod, so as to be
representative of the waste stream. With respect to the random selection of vehicles, any method is
acceptable that does not introduce a bias into the selection. For a weekly sampling period of k days, the
number of vehicles sampled each day shall be approximately n/k, whete n is the total number of samples
(1 sample is equivalent to 1 vehicle load from 1 ward) to be selected for the determination of waste
composition.

n=(t*s/(e*x))2
Where,

t = student t statistic corresponding to the desired level of
confidence[l] s = estimated standard deviation

e = desired level of

precision x = estimated

mean.

The required number of samples will vary among the components for a given set of conditions, a
compromise will be required in terms of selecting a sample size, that is, the number of samples that will be
sorted. The component that is chosen to govern the precision of the composition measurement is termed
the “governing component” for the purposes of this method, which is plastic in our case.
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Box 1 continued

The mean value and standard deviation for plastic waste is estimated based on field test data from our
previous ground study on MSW in Rishikesh and Haridwar (also cross checked with some other national
studies) reported for MSW sampled for a week, the values of standard deviation is 0.03 and mean value is
0.09 for plastic.

The desired level of precision is taken at 10% for calculating the sample size.

The sample size has been calculated for confidence level 90%, and is as provided below;
> 90% confidence level and 10% precision

s = 0.03 (as explained above from different ground studies)

e = 0.10 (10% desired level of precision)

x = 0.09 (as explained above from different ground studies)

Using formula for n at (n = ), with value of t from table at (n = 0);

n = ((1.645%0.03)/(0.1%0.09))2 = 30, referring to t table again for t value at n = 30
n = ((1.699*0.03)/(0.1*0.09)) 2 = 32

The value 32 is within 10 % of 30 (for n = 2), 32 sample should be selected for analysis within the desired
spread of 5 to 7 days.

That s, 32/5 = 6 samples/day if analysis is done for 5 days, and 32/7 = 5 samples/day if analysis is done
for 7 days.

At least one sample should be collected from each socio-economic strata/land use, i.e., one sample each
from High income, Middle-income, and Low-income residential wards, Commercial wards, and Mixed
residential and commercial wards. However, based on the proportion of population, the number of samples
from certain socio-economic strata/land use can be increased. For example, if the catchment area is
predominantly mixed residential, then the number of samples can be increased to two from the mixed
residential wards. Similarly, if the catchment area is predominantly commercial, and mixed commercial and
residential, then two samples each from commercial, and mixed commercial and residential wards can be
collected. The number of samples from each economic stratum should remain constant on all days throughout
the Inventory study.

The basic idea of collecting waste from different socio-economic strata/land use is to make sure that the
waste sample is representative of the city/town waste profile, and there is no bias while selecting the sample
size. In case of cities/towns where such predefined bifurcation is not available, the bifurcation of wards is based
upon the predominant nature. For example, wards with more than 50% high income residences is classified as
High income wards, and so on.

APPENDIX 1: CALCULATION OF SAMPLES FOR SORTING

a. Number of samples for sorting

The number of sorting samples (that is, vehicle loads) (n) required to achieve a desired level of measurement
precision is a function of the component(s) under consideration and the confidence level. The governing
equation for n is as follows:

G YACas ) 2 (Eq 1)
Where,

t = student t statistic corresponding to the desired level of
confidence s = estimated standard deviation

e = desired level of

precision x = estimated

mean

b. One sorting sample is chosen per vehicle load.
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Appendix 1 continued

c. Suggested values of s and of x for waste components are listed in Table A.

Table A: Values of mean (x) and standard deviation (s) for determining waste composition

e

Paper 0.05 0.10
" Textile 0.01 0.03
" Glass 0.02 0.03
" Rubber & Leather 0.01 0.02
" Metal 0.007 0.01
" Plastic 0.03 0.09
€ tabulated mean values and standar eviations are estimates based on Tie est data reported Tor sample uring

weekly sampling periods at different locations.
d. Values of t are given in Table B for 90 and 95 % levels of confidence, respectively.

Table B: Values of t Statistics (t) as a Function of Number of Samples and Confidence Interval

Number
of

Number

of

Samples, Samples,

n n

2 6.314 12.706 25 1.711 2.064
3 2.920 4.303 26 1.708 2.060
4 2.353 3.182 27 1.706 2.056
5 2.132 2.776 28 1.703 2.052
6 2.015 2.571 29 1.701 2.048
7 1.943 2.447 30 1.699 2.045
8 1.895 2.365 31 1.697 2.042
9 1.860 2.306 36 1.690 2.030
10 1.833 2.262 41 1.684 2.021
11 1.812 2.228 46 1.679 2.014
12 1.796 2.201 51 1.676 2.009
13 1.782 2.179 61 1.671 2.000
14 1.771 2.160 71 1.667 1.994
15 1.761 2.145 81 1.664 1.990
16 1.753 2131 91 1.662 1.987
17 1.746 2.120 101 1.660 1.984
18 1.740 2.110 121 1.658 1.980
19 1.734 2.101 141 1.656 1.977
20 1.729 2.093 161 1.654 1.975
21 1.725 2.086 189 1.653 1.973
22 1.721 2.080 T T T

e.Estimate the number of samples (n) for the selected conditions (that is, precision and level of
confidence) and components using (Eq 1). For the purposes of estimation, select from Table B the t value
for n = o for the selected level of confidence. Since the required number of samples will vary among the
components for a given set of conditions, a compromise will be required in terms of selecting a
sample size, that is,
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Appendix 1 continned

the number of samples that will be sorted. The component that is chosen to govern the precision of the
composition measurement (and therefore the number of samples required for sorting) is termed the
“governing component” for the purposes of this method.

f. After determining the governing component and its corresponding number of samples (n), return to
Table B and select the student t statistic (t) corresponding to n. Recalculate the number of samples, that
is, n.

g. Compare n at t=1.645 with the new estimate of n, which was calculated for the governing component. If
the values differ by more than 10 %, repeat the calculations given in (e) and (£).

h. If the values are within 10 %, select the larger value as the number of samples to be sorted. Refer to
Box 1 for a sample calculation of n.

Step 4: Sample collection

Identify the vehicles collecting waste from each socio-economic strata/land use. Every day, select vehicles
randomly from each socio-economic strata/land use. Make sute that the waste collectors are not removing
valuable plastics/ dry wastes beforehand.

Step 5: Sample preparation
The entire truckload of waste (approximately 400-500 kg) should be discharged in a designated area. Use the
Quartering and coning method to reduce the size of the sample to the range of 100-125 kg.

Method: Unload an entire truckload of waste on the ground or on a sheet, divide the waste into four patts.
Select two samples positioned diagonally opposite to each other for the next step, and discard the other two as
shown in the figure. Repeat this process once again, to reduce the size of the sample from 400-500 kg to 100-
125 kg.

Figure 4: Quartering and coning process

Cone flattened
Waste mixed for First division
and coned quartering

/ |
me N ]

reduced Opposite quarters taken Second division
sample for mixing and
forming

Step 6: Sorting and quantifying

A temporary platform with High-density polyethylene (HDPE) liner should be made for waste quantification
at the sorting station (either at the landfill site or at the MRF). Two helpers and five sorters should be engaged
in carrying out the quantification exercise. The helpers and sorters should be provided with appropriate personal
protection equipment (PPE) for their safety. Before the sorting, the helpers and sorters should be trained on
different types of plastics and various kinds of SUPs banned.

The resource requirement human and logistics for sorting and quantifying is as provided in Box 2.
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BOX 2: RESOURCE REQUIREMENT (EQUIPMENT/APPARATUS
AND HUMAN RESOURCE)

©unsplash/Hermes Rivera

1). Select a location for the discharge of waste load, manual sorting activity, and weighing operations that
is flat, level, and away from the normal waste handling and processing area.

ii). HDPE liner to make a platform for sorting and quantification which will help in eliminating possibility
of leachate contaminating the soil and the surroundings.

iii). Containers for storing and weighing each waste component, labelled accordingly for storing different
fractions (like paper, textile, glass, metals, etc.). or subsequently sacks can be used except for the
storing and quantifying wet waste. The weight of containers and sacks should be noted at the beginning
and the same should be subtracted from the measurements while noting the data.

iv). Electronic weighing scale, 2 weighing scale (1 scale of 250 kg capacity and accuracy of £10 g, and
second smaller with accuracy of £1 g or less). All weighing scale shall be calibrated according to the
manufacturet’s instructions. Take appropriate corrective action if the readings are different from those
of the calibration weights.

v). Shovels, Rakes, Brooms (push and hand), First Aid kit, and other PPEs (such as safety boots, gloves,
apron/ jacket, etc.)

vi). For the sorting and quantification exercise, at least two helpers and five sorters will be required along
with one coordinator to monitor and oversee the whole process.

vii). The helpers and sorters should be trained to identify the different types of plastics and SUPs, pictotial
banner is used to train them on this. (refer Annexure 3)

Sorting and quantification level 1: Dry waste fraction

Firstly, the total waste, sampled from coning and quartering method, should be weighed. It should then be
separated into dry and wet waste and weighed separately. The dry waste should be further sorted into seven
primary sorting categories:

e Paper

* Rubber and Leather

* Metal

e Glass

e Plastics, and

* Others (including medical waste, Sanitary waste, Hazardous substances, etc).
The weight fraction of each seven components should be measured.
Sorting and quantification level 2: Plastic waste fraction

The total plastic waste, sorted and weighed from above, should further be sorted into seven secondary
categories, as per the IS 14534:1998 guidelines. Fach sub-category category was weighed and registered in the
datasheet.



Table 2: Categories of plastic

Categor
y Type

Scientific
Name
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Quantification
(Kg/Kg of

municipal
waste)

1 PET Polyethylene | Water bottles, soft drink bottles, Juice bottles/ Rigid
terephthalat | cosmetic jars/microwavable containers
e
2 HDPE | High-density |Shampoo bottles/Toys/Chemical containers/Pipe
polyethylene | system/Recycling bins/Flower pots
3 PVC Polyvinyl Water pipes/Insulation wiring and cables/Bio-
chloride medical drips and tubings
4 LDPE | Low-density | Carry bags (grocery, dry cleaning, bread and bin
polyethylene | liners)/Plastic wraps/Milk pouches/Squeezable bottles
5 PP Polypropylene| Bottle lids/Straws/Lunch boxes/Take away food
containers/Ice cream containers/Syrup bottles
6 PS Polystyrene | Form packaging/Tea cups, plates and disposable
cutlery/Containers/Yogurt containers
7 Others | - Multilayer packaging of chips, biscuits, etc.

Notes: 1. Compostable plastic should be collected as a separate category or in Others category, but while quantifying MLPs it should be
separated.

2. While quantifying banned SUP items, products made from compostable plastic should not be included.

BOX 2(A): IDENTIFY DIFFERENT PLASTIC CATEGORY

To identify different plastics, markings are made on the products. For example refer picture below,

©iki edia.org

The number mentioned in the triangle on bottles show the recycling codes of the specific products. The one

Sorting and quantification level 3: Banned SUPs

All the 19 banned SUP along with carry bags above 75 micron, obtained from waste samples should be separated
from the plastic wastes and weighed as shown in Table 3 below.
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Table 3: Different categories of SUPs

Sr. SUP items (banned)

Quantification (kg/kg of | Percentage
plastic waste)

No.

1 Plastic sticks Ear buds

2 Balloon

3 Candy

4 Ice-cream

5 Straw

6 Carry bags <75u

7 Plastic sheets <50

8 Cutlery items Plates

9 Cups

10 Glasses

11 Spoons

12 Forks

13 Stirrers

14 Knives

15 Trays

16 Plastic wrapping and Sweet Box

17 el il Invitation cards

18 Cigarette packets

19 Others Plastic flags

20 PVC banners <100 um

21 Polystyrene for decorations
Total

BOX3: SAMPLING
COLLECTION

In cities where waste collection is being done separately i.e. dry and wet fraction is being collected separately,
the following sampling procedure should be used:

IN CITIES WITH SEGREGATED WASTE

e If mixed dry waste is being collected, then in that case select the vehicle of dry waste from each
economic stratum. Reduce it to 100-125 kg by quartering and coning method.

e If all the dry waste is collected separately. That is, glass, cloth, rubber and leather, domestic hazardous,
sanitary, plastic, E-waste etc. are collected separately, then in that case take 30-50 kg of plastic waste from
each economic strata for quantification and characterisation.

(Note: If the agency is collecting dry waste from different localities each day, collect waste each day depending upon the
economic Strata of the locality. Ensure that each day waste from all different categories is collected for quantification and
characterisation)
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2.2.2 Market Survey for Use, Availability and Alternatives of
Banned SUPs

The major objective of the Market survey is to understand the availability of banned SUP items and its alternatives
within the municipal boundaries.

To capture the entire municipal area with diversity in location as well as the economic activity associated with
the usage of SUP, it is important to have an indicative sample from different market areas within the municipal
boundary. The stratified random sampling method provides flexibility to divide population into smaller groups
with respect to the characteristic under the study, which helps in providing a representative sample and makes it
less resource intensive and time consuming. A two-stage stratified random sampling here would help in dividing
the market area within the municipal area into smaller groups and help in capturing the diversity in terms of
location, so that the results are not bias by a survey at a particular market location in the city.

As a next step, the commercial areas in each zone is further divided into more specific categories such as
restaurants, offices, shops and stores, and cinemas etc. A reference here is taken from UNESCAP suggested
sampling method for commercial establishments, which suggests to select approximately 10 to 20 samples for
each category. A predefined number for each category was finalised to have a comparable analysis from
different locations and cities.

A check for total number of sample to be surveyed was also done based upon the statistical method to
provide precision. The sample size was estimated based on a 90% confidence level and 10% error. This reflects a
reasonable balance between resources and statistical integrity. This essentially means that the results will be
accurate to within 10% percentages points, 90% of the time.

©SIA
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Formula for calculating Sample Size
Zxp (1-p)
&

Sample size

= Zxp(1-
1+ p( p))
EeN

Where:
N = population size
e = Margin of error (percentage in decimal form)
7 = z-score
z-score is calculated based on the confidence level. For 90% confidence level, z-score is 1.645
Through this formula the number of commercial establishments to be surveyed comes out to be 69 (sixty-
nine). To meet the theoretical requirement, the actual sample size is kept on higher side to ensure that maximum
category of economic activity involved in usage of banned SUP is included.

Therefore, it was decided to survey 125-150 commercial establishments in smaller cities and 250-300
commercial establishments in big cities.

(a). Sampling

A two-stage stratified random sampling method is used to capture the diversity in location and type of commercial
establishment (economic activity) in the city.

Figure 5: Methodology for market survey

Bl 1l -
X M o«

i< p

Divide the city into 4 Identify predominant Survey the
zones (North, South, East market area in each zone establishments in
and West) or use any (1 in case of smaller cities different segments based
predefined zones already and 2 for bigger cities) upon the questionnaire
mvsailakla Anvnalanad

Step 1: Divide the city area into four zones, and identify the predominant commercial ateas in each zone. In
small cities (cities with up to 5 lakhs population), take one market area in each zone. For big cities (cities with
population above 5 lakhs), take two market areas in each zone.

Step 2: In each commercial area, nine major types of commercial establishments where the maximum amount
of SUP is likely to be sold should be identified. These establishments are: medical stores, restaurants and roadside
eateries, paan shops, Ice-cream patlors/carts, vegetable, fish, chicken, and meat shops, printing shops, sweet
shops, general stores and stationaties, toy shops, and decorative item stores.

Step 3: In cach market area, 30-35 commercial establishments under these nine different segments should be
selected randomly for conducting the survey. In smaller cities, about 120-150 commercial establishments are to
be surveyed. In big cities, the number of establishments to be surveyed should be 250-300.
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Table 4: Sample size

[SI.No.__| Types of shops

Medical stores 3
Restaurants and roadside eateries

Paan shops

Ice-cream vendors

Vegetable, fish, chicken and meat shops
Printing stores

Sweet shops

General stores and stationeries shops
Toy sellers and decorative item stores

I (N|OO(L|H|W[IN |-
Gunfw|INOTw|N (N

Step 4: A structured questionnaire (as given in Annexure 2) should be used for quantifying the availability, sale,
and use of each banned SUP product and its alternatives in these commercial establishments.

Step 5: Results
The results should be compiled as shown in Table 5 below.

Table 5: Availability of SUPs and its alternatives in the market

SUP items (banned) Number Number of Number of Number of Percentage
of samples samples samples of samples
samples selling SUPs | selling selling both | selling
surveyed alternatives SUPs

1 Plastic sticks Ear buds

2 Balloon

3 Candy

4 Ice-cream

5 Straw

6 Carry bags <75u

7 Plastic sheets <50

8 Cutlery items Plates

9 Cups

10 Glasses

11 Spoons

12 Forks

13 Knives

14 Trays

15 Plastic Sweet Box

16 wrappi.ngand Invitation cards

17 ?”a:]lzagmg Cigarette packets

18 Others Plastic flags

19 PVCbanners <100
um

20 Polystyrene for

decorations

Total forthe
city

Note: Carry bags above 75 p is allowed till 31 December, 2022 post this date carry bags thickness will be revised to 100 p.
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3. Study of 20 cities

3.1Approach

225

A comprehensive study was conducted to test the methodology, and to find out its tobustness and applicability on
the ground. The approach used in the cities is shown in Figure 6.

Figure 6: Approach

Development of

Selection of

Development of
formats/templates for data
collection and finalisation of the

Market Survey on
the availability of SUPs
and their alternatives

Plastic waste
quanitification and
characterisation study
based unon the develoned

Training of field researchers on
the purpose of the study,
methodologv. and

The process followed for the study was as follows:

¢ Selection of cities

* Development of questionnaire and information collection forms

Testing the robustness
of the

Report on waste
inventorisation and
characterisation methodology
and status in selected

* Identification of city partners (organisations who ate already working in the field of waste management in the
cities) in each city to undertake the survey.

¢ Development of training toolkit: An online training and mock survey was done for each city partner to train
them on data form, market survey and waste inventory.

* The sampling size, location and procedure was finalised in coordination with city partners.

* The SIA team travelled to cities for hand holding the city partners in waste inventory, and market surveys.

* Random data check (approximately 1/4th of the sample size) done by SIA team to authenticate the survey results.

3.1.1 Selection of Cities

The study was done in 20 cities across 11 states, with diversity in location, population, waste generation quantity and
current waste management practices. The selected cities are given in Table 6 and shown in MAP 1 below.

The selection of the 20 cities was done at three levels:
1. Stratification of the cities to ensure best representation of the country, and to best capture the diversity (hill,

plain, tourist, capitals, etc.).

2. Stratification in terms of population, waste management practice, Swachh Sarvekshan ranking, and quantum

of waste generation.

3. Lastly, cities with better waste data collection were selected to cross-check the inventory results and
thus establish the robustness of the methodology.
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Map 1: Cities selected for the survey
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Table 6: Selected cities
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1. Delhi
eSouth Delhi
Municipal
Corporatio
n

2. Uttar
Pradesh

° Agra

e Lucknow

1. Karnataka
e Mysuru
eBengaluru
2. Kerala
e Alappuzha
e Thiruvananthapuram
3. Andhra Pradesh
e Tirupati
¢\/ijayawada
4. Telangana
e Warangal
5. Tamil Nadu
e Coimbatore
e Mamallapuram
6. Puducherry
e Karaikal
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1. Jharkhand
eDhanbad

1. Gujarat
eSurat
eVadodara

1. Madhy
a Pradesh
*Bhopal
eIndore

1. Assam
e Guwahati
e Jorhat
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(a). Diversity in location
The selected cities are from across the country. The cities are selected such that at least one state from each
zone is represented. The maximum representation is from the Southern states due to several factors factors
including availability of past inventory data, cooperation from ULBs and wider diversity in the classification of
cities.

The cities represent the geographical diversity cities from coastal areas, plains, and hills. The cities also represent
diversity in terms of religious, tourist, commercial and historical places.

(b). Diversity in population

The sample includes small cities such as Mamallapuram and large corporations with populations above five
million like Bengaluru. The largest number of cities in the sample are in the population range of 1-5 million.

Table 6 (a): Diversity of cities based upon population range

City based on population
0-100,000 100,000-500,000 500,000-1,000,000 1,000,000-5,000,000 | 5,000,000 above

Mamallapuram

Alappuzha

Thiruvananthapuram

Vijayawada

SDMC

Jorhat

Tirupati

Mysuru

Agra

Bengaluru

Karaikal

Guwahati

Bhopal

Indore

Lucknow
Dhanbad
Surat

Coimbatore

Warangal

Vadodara

(c). Diversity in waste management practices

The list includes cities with both centralised and decentralised waste management systems. Some cities like
Alappuzha perform well with excellent source segregation and home composting mechanisms, whereas other
cities like Dhanbad and Jorhat do not practice source segregation. The list includes cities without landfill, and
also cities which use information technology to effectively manage its waste such as Bengaluru. The list includes
cities where the waste management is done by the municipality itself, and also cities where private companies and
NGOs have been given the responsibility.

(d). Diversity in terms of Swachh Sarvekshan rankings

Cities from both above 10 lakh population and 1 to 10 lakh population are selected. Indore with rank number
1 and Guwahati with rank 310 shows a diversity of selection. There are also few municipal towns, namely
Mamallapuram, which are not part of the Swachh Survekshan ranking.

Table 6 (b): Diversity of cities in terms of Swachh Sarvekshan ranking

Swachh Survekshan Ranking for cities Swachh Survekshan Ranking for cities with 1L-10L

101-200  |201-300 | 301-400

population with more than 10L population
1-10 11-50 1-100

Indore Lucknow Guwahati
Surat Agra Mysuru Alappuzha
Vijayawada Dhanbad Thiruvananthapuram
Bhopal Bengaluru
Vadodara SDMC
Coimbatore
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(e). Diversity in quantum of waste generation

In terms of waste generation, cities represent a huge variation, Mamallapuram generates only about 6 tonnes/day,
Bengaluru generates more than 6,000 tonnes/day.

Table 6 (c): Diversity of cities based upon quantum of waste generation

Cities based on waste generation (Metric tonnes per day)
(0500  [501-1,000 1,001-1,500 1,501 and above

Mamallapuram Guwabhati Indore SDMC
Jorhat Bhopal Lucknow Bengaluru
Karaikal Agra Coimbatore Surat
Alappuzha Vijayawada

Tirupati Vadodara

Mysuru Dhanbad

Warangal

Thiruvananthapuram

3.1.2 Development of Information Collection Form

A detailed information collection form was developed to collect all the basic information of current waste
management scenatios in the city. The form included information on waste generation, collection, transportation
and available infrastructure to manage the same. The information collection form was discussed and validated
through discussions with the experts working in the waste management sector at national level. The information
collection forms wete put online, and for the market survey an online survey software was used.

3.1.3 Training Toolkit

A training toolkit was developed to facilitate and train the partners, their volunteers and sorters in different cities.
This included a pictorial representation of the sorting facility, material requirements, a guide to identify different
types of banned SUPs, and different plastic categories (refer Annexure 3).

An online training session was organised for every partner to familiarise them with the data collection form,
daily entry sheet, and market survey form. This training included mock sessions and training videos.

3.1.4 Project Implementation

The implementation of the project in all 20 pilot cities across 11 states, took place from March to September,
2022. The city wise detail of inventory and market survey is as provided in the table 6 (d) below. The results and
findings of the study are presented in the subsequent sections. The city wise details of inventory is presented in
Annexure 5: Cities Case Files.

Table 6 (d): Diversity of cities in terms of Swachh Sarvekshan ranking

m City Name Inventory Dates Market survey month

1 Jorhat 7 to 11 April, 2022 April and May
2 Guwahati 7 to 10 May, 2022 April and May
3 Agra 13 to 17 May, 2022 April and May
4 Delhi 26 to 29 May, 2022 March and May
5 Dhanbad 26 to 30 June, 2022 April and May
6 Mamalapuram 1 to 5 July, 2022 June and July
7 Karaikal 4 to 8 July, 2022 June and July
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Table 6 (d) continued
Sr No City Name Inventory Dates
8 Indore 7 to 12 May, 2022 April and May
9 Coimbatore 25 to 29 July, 2022 July
10 Bengaluru 30 May to 3 June, 2022 May and June
11 Mysuru 02 to 06 July, 2022 May and June
12 Vijayawada 03 to 07 July, 2022 June and July
13 Tirupati 30 June to 4 July, 2022 June and July
14 Warangal 30 June to 4 July, 2022 June and July
15 Lucknow 15 to 19 September, 2022 August and September
16 Bhopal 24 to 28 July, 2022 July and August
17 Trivandrum 21 to 25 June, 2022 April and May
18 Allappuzha 24 to 26 July, 2022 April and May
19 Surat 02 to 06 August, 2022 August and September
20 Vadodara 08 to 13 August, 2022 August and September

3.2Results and Findings: Waste Inventory

3.2.1 Composition of Municipal Solid Waste (MSW)

The composition of the municipal waste in the pilot cities is presented below in Table 7 and Figure 7.

Table 7: Composition of Municipal solid waste of selected cities

Dry Waste
(%)
Textile Rubber E
and
Leather

Assam Guwahati 61.4 14.5 1.6 0.7 33 1 153 22 38.6

Jorhat 66.3 9.3 2.1 0.1 2.1 0.8 13.7 53 33.7
Delhi (SDMC) | South Delhi Municipal 73.8 7.6 1.1 0.4 17 0.9 12 24 26.6

Corporation
Uttar Agra 68.9 8.2 4 1.7 16 0.8 12.7 21 311
Pradesh Lucknow 666 | 84 43 2.4 14 0.9 144 | 16 | 334
Madhya Indore 53 20.7 3.6 1.8 2.25 2.25 10.8 5.6 47
Pradesh Bhopal 55 | 174 | 47 2.4 2.1 1 133 | 41 | 45
Jharkhand Dhanbad 76 5.5 2 1 1 0.5 11 3 24
Tamil Nadu Mamallapuram 80 5 2 1 1.7 0.3 8 2 20

Coimbatore 55 14.1 2.7 11 3.8 13 17.9 4 45
Puducherry Karaikal 67.7 7.3 3.7 1.9 6.3 0.6 9.1 33 323
Andhra Vijayawada 79 4 2 1 1 1 9 3 21
Pradesh Tirupati 66 8.6 2 0.7 2.8 0.6 123 | 71 | 34
Kerala Thiruvananthapuram NA NA NA NA NA NA NA NA NA

Alappuzha NA NA NA NA NA NA NA NA NA
Telangana Warangal 77 5 2 1 3 1 9 2 23
Karnataka Bengaluru 68 4.8 3.5 35 32 16 11.8 3.2 32

Mysuru 56 154 1.4 2.8 5.8 33 12.6 25 44
Gujarat Vadodara 65.6 8.2 3.9 2.6 13 0.6 134 4.4 354

Surat 66.3 8.6 3.9 11 17 0.7 13.2 45 33.7

Notes: 1. All the values in the table are in percentage of the total MSW.
2. The composition could not be ascertained in Kerala because wet waste is not collected and different fractions of dry waste are



collected separately. The inventory study in Kerala was only done on plastic waste.
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Figure 7: Municipal waste composition in selected cities
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The range and average composition of municipal waste in the pilot cities is represented in Table 8.

Table 8: Average municipal waste composition in 20 cities

Component Range (%) Average
(%)

Wet Waste 53-80 66.76
Dry Waste 20-47 33.36
Paper 4.8-20.7 9.59
Textile 1.1-4.7 2.81
Rubber and Leather 0.2-35 1.51
Glass 1-6.3 2.56
Metals 0.3-33 1.06
Others 2-5.6 3.48
Plastic 8-17 12.20

Figure 8: Average Municipal waste
composition

Plastic | 12.20%
Others | 3.48%
Metals | 1.06%

Wet Waste
Glass | 2.56% 66.76%
Rubber and Leather | 1.51%

Textile 1 2.81%

P

Paper| 9.59%

(a). Wet Waste
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The percentage of wet waste in the total municipal waste in the cities lies between the range of 53% to 80%.
Out of the cities surveyed, in 9 cities, namely, Guwahati, Tirupati, Jorhat, Karaikal, Bengaluru, Vadodara, Surat,
Lucknow and Agra, the wet waste percentage lies in the range of 60% to 70%. In Five cities, namely, Delhi
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(SDMC), Dhanbad, Warangal, Vijayawada, and Mamallapuram the wet waste are in the range of 70% to 80% of
the total municipal waste. The wet waste component is less than 60% in four cities, namely, Bhopal, Coimbatore,
Indore and Mysuru.

The highest percentage of wet waste was observed in Mamallapuram and Vijayawada at 80% and 79%,
respectively. It can be observed that in these two cities, the contribution of paper to the waste stream is much
lower than in other cities. It lies in the range of 4-5%, whereas in other cities, the average contribution of paper
waste is around 9%. This is due to the the increase in usage of banana leaves as a packaging alternative to plastic.
The contribution of plastic waste is also the least in these two cities, at 8% and 9%, respectively.

The cities with lowest wet waste content are Indore and Coimbatore, at 53% and 55%, respectively. The wet
waste content in the municipal solid waste in various cities is depicted below in Figure 9.

Figure 9: Percentage of wet waste in municipal solid waste in different cities

100 —
80 —
?JP 60 —
c
g
& 40~
20
0 b= ] = - = © © o 2 ® - © P = =
g & S |8|3 2|8 ®» &2 5 © 8§ £ s w =s|3% 5
> = © S < © 2 < o ° £ = 3 = c 3 2 2
a 8 = = s 2 © 5 £ S © o) S 3 an
o N = =] > S < [ © © c
T (G] .S — o = = > v
£ s S @
s
1-5 50 Lakh and
0-1Lakh Lakh  5-10 Lakh 10 - 50 Lakh above
POPULATIONGROUP
(b). Dry Waste

The total dry waste content in the Municipal Solid Waste in the selected cities is given in Figure 10.

The percentage of dry waste in the total municipal waste in the cities lies in the range of 20% to 47%. Out of
the cities surveyed, in four cities, namely Mamallapuram, Vijayawada, Warangal, and Dhanbad, the dry waste
percentage was found to be below 25% . In ten cities, the dry waste percentage is in the range of 25% to 40%.
The dry waste component is above 40% in four cities, namely, Bhopal, Coimbatore, Indore and Mysuru.

The highest percentage of dry waste content was observed in Indore at 47%, and in Bhopal and Coimbatore
at 45%. In these three cities, the contribution of paper to the waste stream is much higher than in other cities, in
the range of 14.1% to 20.7%, whereas in other cities the average contribution of paper waste is around 9%. In
these three cities, it was observed that the percentage of samples selling alternatives was the highest; increase in
usage of paper as an alternative (such as paper bags, envelops, cups, glasses, plates, straws, etc.) to SUPs could
be one of the reasons for this trend.

An opposite trend can be observed in cities where dry waste percentage is low. In these cities, the paper
content in the waste stream is found to be low. In the four cities with lowest dry waste percentage, the
contribution of paper waste to the total waste was in the range 4 to 5.5 percent.

The dry waste content in the municipal solid waste in pilot cities is depicted below in Figure 10.
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Figure 10: Percentage of dry waste in municipal solid waste in different cities
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(c). Plastic waste

The average percentage of plastic waste in the total stream was observed to be around 12.2%. The plastic waste
percentages in cities ranged from 8% to 17%. The percentage of plastic waste (including banned SUP products)
was observed to be as follows in pilot cities:

* The highest percentage of plastics was observed in Coimbatore at 17.9%, followed by Guwahati and Jorhat at
15.3% and 13.7%, respectively.

* The lowest percentage of plastic waste was observed in Mamallapuram at 8% and Vijayawada and Warangal at
9%; Karaikal follows with a plastic component of 9.1%.

The percentage of plastics in the municipal solid waste of different cities are illustrated in Figure 11.

Figure 11: Plastic percentage in MSW of pilot cities.
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3.2.2 Plastic Inventory

Plastics were inventoried into seven types as per the IS 14534:1998 guidelines. All the plastics items obtained in
the samples were weighed to determine the composition of plastic waste. Plastic categorisation becomes
extremely important because of the varying uses and recyclability of these materials. It also helps in developing
plastic waste management systems, setting up infrastructure for recycling etc. The composition of different types of
plastics in the pilot cities is given in Table 9 and Figure 12, and the average composition in Figure 13.
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Table 9: Composition of plastic waste in pilot cities

237

er | Hope_loee | pvc | e | s wip |

Guwahati 11 6.3 30 34 23.3 3.9 222
Jorhat 7.5 6.36 47.9 0 14.09 2.5 21.53
Delhi (SDMC) 11.9 7.2 433 2.8 11.2 9.5 14.1
Indore 19 16 11 23 6 18
Bhopal 7 12 22 4 18 1 35
Dhanbad 11.6 10.5 34.7 1.7 9.9 4.9 26.7
Agra 115 9.5 37.3 2.9 10.1 7.9 20.8
Lucknow 26 10 22 0.5 14 5.5 22
Mamallapuram 10 7 40 2 8 3 29
Coimbatore 18 19 17 5 19 5 17
Karaikal 22.4 8.2 29 2.5 10.3 6.6 21
Vijayawada 22 15 35 6 6 1 16
Tirupati 22 19 21 3 10 2 23
Trivandrum 13 12 24 1 19 1 30
Alappuzha 8.3 15.6 18.9 0.6 27.1 0 29.5
Warangal 13 9 35 1 19 3 21
Bengaluru 11 15 13 13 14 16 18
Mysore 13.5 16.8 14.6 5.6 12.4 13.7 234
Surat 11 10 37 2 19 4 17
Vadodara 10 10 34 25 2 18
AVERAGE 14.0 11.7 28.3 3.2 15.6 4.9 22.2

(Note: All the values in the table are in percentage of the total plastic waste in the cities)

Figure 12: Plastic composition in pilot
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Figure 13: Average Plastic

composition
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(a). LDPE and HDPE

In all cities, PE (both HDPE and LDPE together) formed the largest component of plastic waste. On an
average, PE accounted for about 40% of the total plastic waste, ranging from 27% (the least observed) in
Indore to about 54.3% in Jorhat. In all cities, except in Indore (27%) and Bengaluru (28%), the proportion of
PE in total plastic waste was higher than 30%. Of the 40% PE, LDPE makes up for the bigger share
(approximately 28%), while HDPE accounts for about 12%. This high consumption of LDPE can be
attributed to the daily usage of disposable milk packets, LDPE carry bags, and the increased use of LDPE in
packaging materials especially by e-commerce companies. HDPE waste mostly consisted of hard packaging of
FMCG goods like Shampoo bottles, Detergent and Laundry packaging and chocolate boxes, etc.

Figure 14: Percentage composition of PE in cities
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(b). MLPs

After PE, Multi-Layer Plastics (MLPs) are the largest contributors to plastic waste. It accounts for 22% of the total
plastic waste. MLPs are the most widely used material in the packaging of almost all kinds of FMCG products. Almost
all packaged goods ranging from chocolate wrappers, biscuits, snacks, shampoos, chips, groceries, etc. are
packed using MLPs. MLPs are made by laminating several thin sheets of various materials like Aluminium, papet,
plastic, etc. together to form a single wrapper. The separation of these materials for recycling is very difficult and
requires advanced technologies, making MILPs one of the hardest materials to recycle. MLPs are the least recycled
plastics across the world.

The proportion of MLPs in the waste stream in cities ranges from 14.1% in Delhi (SDMC) to 35% in Bhopal.

Out of the cities studied, the MLP percentage mostly ranged between 14% to 24%. About 15 cities lie in
this range. In five cities, namely, Coimbatore, Dhanbad, Trivandrum, Alappuzha and Mamallapuram, the MLP
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Figure 15: Percentage of MLP in cities
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(c). Polyethylene Terephthalate (PET)

On an average, PET contributes about 14% of the total plastic waste in cities. The PET percentage varies from
about 7% (observed in Bhopal) to 26% (in Lucknow). In Karaikal, the PET percentage was 22.4% of the total
plastic waste. It should be noted that, due to an extraordinary circumstance, the PET percentage in Karaikal was
higher than usual due to the spread of Cholera epidemic. This led to a sudden surge in the sale and use of PET
bottles due to high consumption of packaged drinking water, coconut water, etc. A 22% contribution by PET
to the total waste stream was also observed in Vijayawada and Tirupati. Even in Indore and Coimbatore, the
proportion of PET in total plastic waste was about 19% and 18%, respectively.

In all other cities, the PET percentage was in the range of 7% to 14%. The percentage of PET in different cities
is presented below in Figure 16.

Figure 16: Percentage of PET in selected cities
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(d). Polypropylene (PP)

On an average, Polypropylene (PP) made up about 15.6% of the total plastic waste. The contribution of PP to
the total plastic waste stream lies between 6% to 27.1%. The lowest proportion of PP in the plastic waste stream
was observed in Vijayawada, whereas the highest was observed in Alappuzha (27.1%). Due to its high strength,
resilience to wear and tear, sun, water, and bacteria, PP is used widely in the manufacturing of plastic goods as
well as in packaging. It is used for manufacturing items like utensils, houseware like boxes, buckets, toys, rigid
packaging, and also in certain kinds of flexible packaging. Most items made of PP are designed for long-term
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use. The recyclability of PP is also high. In 11 cities out of 20, the percentage of PP in the total plastic waste was
between 14% to 27.1%.

Figure 17: PP percentage in different cities
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(e). Poly-Styrene (PS)

Polystyrene is a versatile form of plastic used for making hard plastic products as well as lightweight plastic
products. Expanded Polystyrene (EPS) is a lightweight foam type matetial, used for manufacturing packaging
materials for appliance insulation, food service, and packaging crockery and cutlery, automobile parts, etc. On
average, PS was 5% of the total plastic waste in the pilot cities. The proportion of PS varied widely. It ranges
from less than 1% in Alappuzha to about 16% in Bengaluru. In Mysuru also, the percentage of PS in the total
plastic waste was 13.7%. The next highest proportion of PS in plastic waste was observed in Delhi (SDMC), with
9.5%. In most cities, PS in the waste stream was observed in the form of disposable plates, cups, and insulation
packaging. The PS content was observed to be high in samples of waste collected from commercial areas.

Certain cities like Alappuzha, Vijayawada, Thiruvananthapuram, Tirupati, Warangal, and Mamallapuram has
very little proportion of PS, i.e., less than 3%, in the plastic waste stream. The city-wise percentage of PS in the
total plastic waste is presented in Figure 18 below.

Figure 18: PS percentage in MSW
16 -

[
N
|

Percentag
o]
|

Indor
Bengaluru
Mysur
Alappuzha
Trivandru
Guwahat
Tirupat
Warangal
Dhanba
Karaikal
Agra
Mamallapura
Vijaywad
Delhi
Jorhat
Coimbator
Surat
Vadodar
Lucknow
Bhopal

Note: In Alappuzha the negligible per cent is also because most of the PS item is handed over with paper, which is collected separately.

(f). Poly-Vinyl Chloride (PVC)

PVC is mostly used in construction and building materials like pipes, plumbing materials, windows, etc., and also
in the packaging of certain edible items like dairy products, beverages, etc. The percentage of PVC in the waste
stream was around 3.2%. The proportion of PVC in the total plastic waste during the inventory study, ranged
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from negligible in Jorhat (less than 1%), to about 13% in Bengaluru. In most cities, it was less than 6% of the
total plastic waste.

Figure 19: PVC percentage in MSW
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3.2.3 Banned SUP Products

The banned Single-Use Plastic Products (SUPs) by MoEFCC is categorised into six major types for the purpose of
the inventory study. They are Plastic sticks, Carry bags, Plastic sheets, Cutlery, Wrappings and Films, and Others.

* DPlastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers.
* Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

e Wrapping and film include films on the sweet box, invitation card and cigarette packet

* Others include plastic flags, PVC banners (<100 w) and thermocol decorations

As explained above, the average percentage plastic in the total municipal solid waste is about 12.2%. Of the
total plastic waste, banned SUPs accounted for about 20%. In other words, on an average, banned SUPs account
for about 2.4% of the total municipal waste (by weight).

The proportion of banned SUPs in pilot cities ranges from 5% to about 45% of the total plastic waste. In
Coimbatore, the percentage of banned SUPs in total plastics was found to be least (only 5.1%), indicating very
less usage of banned SUPs in the city. However, in three cities, Delhi (SDMC), Jorhat and Guwahati, the banned
SUPs account for more than 30% of total plastic waste. In Jorhat, the proportion of banned SUPs to the total
plastics is exceptionally high, accounting for 45.6% of the total plastic waste generated in the city. The percentage
of banned SUPs in total plastic waste are depicted in Table 10 and Figure 20 below.

Table 10: Percentage of Banned SUPs in Total Plastic waste

Population Percentage of Banned Supsin | Average
group total Plastic waste (%) (population
group wise)
0-100,000 Mamallapuram 20.66 27.96
Jorhat 45.56
Karaikal 17.65
100,000- Alappuzha 9.78 8.33
500,000 Tirupati 6.88
500,000- Thiruvananthapura 8.23 17.24
1,000,000 m
Mysuru 12.32
Guwahati 31.18
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Table 10 continued

Populatio Percentage of Banned Sups Average
n group in total Plastic waste (population
(%) group wise)
1,000,000- Vijayawada 25.65 15.45
5,000,000 Agra 25.73
Indore 9.31
Bhopal 9.79
Dhanbad 23.92
Lucknow 10.76
Warangal 21.78
Surat 7.75
Vadodara 14.77
Coimbatore 5.08
5,000,000 Delhi (SDMC) 36.39 26.47
above Bengaluru 16.54

Figure 20: Proportion of Banned SUPs in total plastic waste
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(a). Composition of Banned SUPs

Plastic carry bags formed the largest portion of banned SUPs in almost all cities. It accounts for about 80% (by
weight) of the total banned SUPs.

e The percentage of carry bags in total banned SUPs ranged from 14% in Bengaluru to 98% in Alappuzha. In
Bengaluru the percentage of cutlery was much higher.

* Cutlery items, i.e., Spoons, Forks, Plates, Trays and Knives, formed the next largest proportion of banned
SUPs in almost all cities. The average percentage of cutlery items in total banned SUPs is around 12%. The
proportion of cutlery items varies in the range of 2% to 38%, depending on the usage in different cities. In
Alappuzha, the usage of cutlery items was observed to be very minimal. Here, cutlery items contribute only
1.8% of the total banned items. The highest contribution of cutlery items to banned SUPs was observed in
Indore and Bengaluru, with 37.8% and 30.5%, respectively.

* On average, Plastic sheets below 50 microns, contribute to about 3% of the total banned SUPs in different cities.
The highest use of plastic sheets was noted in Vijayawada with a percentage of almost 38%, almost equal to the
percentage of carry bags. It was observed that in Vijayawada, plastic sheets were being used in the packaging
of food for takeaway in small eating joints, packaging of sweets, and baked goods, in sweet shops, bakeries,
etc. In Bengaluru, the proportion of plastic sheets was observed to be 5.7%. In thirteen cities, the proportion
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Tabl ? stic. shgets to the total waste was less than 1%, and no significant amount of plastic sheets with a
avle HLEUIIECSF Tess than 50 microns could be obtained during the inventory. These cities include Guwahati,
Jorhat, Delhi (SDMC), Agra, Lucknow, Dhanbad, Mamallapuram, Karaikal, Thiruvananthapuram,

Alappuzha, Warangal, Surat and Vadodara.

* On an average, plastic sticks contributed about 2% of the total waste generated by banned SUPs. Plastic
sticks included earbuds, balloon sticks, candy sticks, ice-cream sticks, straws, and stirrers, however, straws,
contributed the most under this category. Especially in samples from commercial areas which housed
roadside juice shops, a significant amount of straws could be obtained. In most cities, earbuds, candy sticks,
and balloon sticks were found in very small quantities. Plastic Ice cream stick was not observed in most cities.
The highest proportion of plastic sticks was found in Bengaluru, about 16% of the total banned SUPs. Here,
straws and balloon sticks formed the largest proportion. In Bhopal, Mysuru and Vijayawada, the proportion
of plastic sticks was around 4% of the total weight of banned SUPs. In the rest of the cities, the proportion
of plastic sheets was less than 2% of the total SUPs.

* Wrappings/films on sweet boxes, invitation cards, and cigarette packets contributed to about 1.1% of the total
waste generated by banned SUPs. It is to be noted that small quantities of wrappings/films wete obtained in
all the cities. It was obsetved that the wrapping on sweet boxes and on cigarette films mainly contributed to
this portion of the waste. Wrappings/films on invitation cards were observed in very small quantities. In
almost all the cities, except in Mysuru and Bengaluru, where the percentages wete 3.4% and 13.4%,
respectively, the proportions of plastic films in the total waste was between 1%-2%. In Bengaluru, wrapping
films on sweet boxes and invitation cards were obtained in slightly larger quantities.

* Plastic flags, PVC banners, and Thermocol decorations were categorised into the “others” category. They
contributed to about 2.1% of the weight of total banned SUP products. The highest proportion was observed
in Bengaluru and Mysuru, with a percentage of 19.6% and 8.6%, respectively. In Bengaluru, PVC banners
and plastic flags used in political rallies mainly contributed to this weight. In Mysuru, certain amounts of
thermocol decorations, and PVC banners with a thickness of less than 100 microns was observed in the
sample during inventory. It must also be noted here that the weight of PVC banners is significantly higher
than the weight of most banned SUPs. In all other cities, the proportion of ‘others’ category was between 0
to 3%. In cities, where the study was conducted in the months of April, May, and June, the percentage of
flags and flag sticks in the waste stream was almost nil because of the seasonal nature of these products.
However, in cities where the Inventory was conducted during the end of July and in early August, a small
proportion of flags and flag sticks could be observed.

* The percentages of all banned SUPs are given below in Table 11 and Figure 21.

Table 11: Composition of banned SUPs in cities

Banned SUP Plasticstick  Carry bag | Plastic sheet Cutlery Wrapping
and film

Guwahati 0.32 76.18 0 23.45 0.05 0
Jorhat 1.6 92.9 0 5.3 0.1 0
Delhi (SDMC) 0.29 92.53 0 7.09 0.09 0
Agra 0.46 85.68 0 13.67 0.18 0
Lucknow 0.35 93.42 0.05 5.11 0.5 0.56
Indore 0.6 56.1 1.5 37.8 1.6 23
Bhopal 3.43 84.28 1.2 9.23 0.26 1.6
Dhanbad 0.24 92.35 0.06 7.09 0.1 0.16
Mamallapuram 1.96 85.02 0.02 12.9 0.1 0
Coimbatore 0.435 93.358 2.121 3.852 0.125 0.109
Karaikal 1.48 89.43 0.08 7.58 0.12 1.32
Vijayawada 421 37.54 37.93 16.04 0.79 3.48
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Banned SUP Carry Plastic sheet Cutlery Wrapping
bag and film

Tirupati 0.22 95.27 1.44 2.62 0.18 0.27
Trivandrum 0.86 92.28 0 3.55 0.49 2.82
Allapuzha 0.12 98.11 0 1.77 0 0
Warangal 1.13 88.16 0 10.01 0.17 0.54
Bengaluru 16.34 14.43 5.74 30.45 13.44 19.59
Mysore 3.39 57.93 3.04 23.62 3.42 8.6
Surat 1.57 85.91 0.4 10.78 0.12 1.22
Vadodara 1.46 87.86 0.27 9.9 0.11 0.4
Average 2.02 79.94 2.69 12.09 1.1 2.15
(Note: All the values in the table are in percentage of the total banned SUPs in the cities)
Figure 21: Average composition of banned
SUPs Plastic stick
Others 2%
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Plastic sheet

28%

Overall, carty bags and cutlery items accounted for 90% of the banned SUPs in the waste stream. The other
banned items were less than 10% (by weight).



1381 248



1382

3.3 Results and Findings: SUPs in the Market

In 20 surveyed cities, 137 markets were surveyed to assess the sales of SUPs and availability of alternatives.

(a). City-wise status

The city-wise result of the market survey is given in Table 12 below.

Table 12: City-wise sales of SUP products

City Percentage of sample Percentage of sample Percentage Overall percentage
selling selling of sample selling
selling only SUPs only alternatives both SUP

Delhi (SDMC) 52% 28% 21% 72%
Jorhat 72% 20% 8% 80%
Guwahati 71% 24% 4% 76%
Indore 31% 65% 4% 35%
Bhopal 31% 63% 6% 37%
Agra 78% 17% 5% 83%
Lucknow 61% 37% 2% 63%
Thiruvananthapuram 44% 45% 11% 55%
Alappuzha 30% 65% 5% 35%
Tirupathi 40% 55% 5% 45%
Vijayawada 53% 45% 2% 55%
Warangal 62% 29% 9% 71%
Dhanbad 51% 39% 10% 61%
Bangalore 33% 56% 11% 44%
Mysuru 65% 20% 15% 80%
Coimbatore 15% 75% 10% 25%
Surat 45% 45% 10% 55%
Vadodara 46% 44% 10% 56%
Mamallapuram 35% 53% 12% 47%
Karaikal 39% 39% 22% 61%
Overall (Average) 48% 43% 9% 57%

Note: One sample means one shop and one product category matrix. For example, one medical shop selling five types of SUPs will be equal
to five samples.

On an average, 57% samples surveyed in 20 cities were still selling or using the banned SUPs. Out of this, only

48% sold SUP products, while 9% sold both SUP and alternatives. It was also found that 43% of the samples
sold only alternatives to SUPs.

* The percentage of samples selling only SUP products in the pilot cities ranged from 15% to 78%. The highest

percentage of samples selling/using banned SUPs was observed in Agta, Uttar Pradesh. Here, 78% of the
samples still sold/used only SUP products. The lowest percentage was observed in Coimbatore (15%). After
Coimbatore, Alappuzha had the lowest petcentage, with only 30% of samples selling SUPs. In Indore, Bhopal,
Bengaluru, Mamallapuram, and Karaikal, the percentage of samples selling SUPs was in the range of 31-39%.
In Tirupati, Surat, Vadodara and Thiruvananthapuram the percentage of samples selling SUPs was in the range
40% to 46%. In Delhi (SDMC), Dhanbad, and Vijayawada, the percentage of samples selling SUPs ranged
between 50% to 55%. In Lucknow, Warangal and Mysuru, more than 60% samples sold SUPs. More than
70% of samples sold SUP products in Jorhat, Guwahati, and Agra.

The percentage of samples selling only alternatives to SUPs varied between 17% and 75%. The highest
petcentage of alternatives to SUPs was obsetrved in Coimbatore and Alappuzha, while the lowest percentage
was in Agra. Overall, in 7 cities Indore, Tirupati, Bhopal, Bengaluru, Mamallapuram, Coimbatore and
Alappuzha the proportion of samples selling only alternative products was higher than 50%. In Agra, Jorhat
and Mysuru the percentage of samples selling alternatives was 20% or below.
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Figure 22: City wise scenario of sales/availability of banned SUPs

B Percentage selling SUP products W Percentage selling alternatives Percentage selling both
80 —
60 —
oo
ol
c
8 40
o
(9]
a
20
0
— = = o © © = © > + © © — =
9 Ef s 385 8§25 83 B g5 55 &85 ST
2 £ § © o < c £ 5 c c = 2 % 3 o a = O
[a) o c < ~ ° o 2 3 © @ = Y 2] o [} © >
2 18 2 £ 5 S < = S o ° w 5 29 L 5 3
<z =] =1 © Q= © © < c c o = T
— (G} 4 > © = ; o [ = o = ~
= == > o o > S
] = (]
a =

Overall, just before and after the bans were enforced, SUPs were being sold/used widely in the market. Close to 60%
of all the samples were selling SUPs. Here, the highlight is that 43% of the samples were also selling/using the alternatives.

(b). Product-wise status

From the survey, it is noted that alternatives are available for almost all banned SUPs. Other than films on
cigarette packets, alternatives are also sold in the market in varying degree. Table 13 and Figure 23 provide the
product-wise sales on SUPs and the availability of its alternatives in 20 selected cities.

Table 13: Product-wise sales of SUPs and alternatives in pilot cities

Banned SUP items Percentag Percentag Percentage Total
e selling e selling selling both percentage
only SUPs only selling
alternative SUPs
s
Ice cream sticks 9% 82% 8% 17%
Cups and glasses 32% 63% 5% 37%
Spoons, forks, knives 33% 59% 9% 42%
Plates 33% 58% 10% 43%
SUP trays 40% 53% 7% 47%
Plastic sheets 39% 52% 9% 48%
Straws 47% 49% 4% 51%
Plastic wrapping/films on invitation 45% 47% 8% 53%
cards
PVC banners below 100 p 50% 40% 10% 60%
Wrapping/films on sweet boxes 54% 39% 7% 61%
SUP carry bags (below 75 ) available 47% 38% 15% 62%
Plastic flags 48% 36% 16% 64%
Thermocol decorative 59% 36% 6% 65%
Plastic flag sticks 63% 28% 10% 73%
SUP candy sticks 73% 21% 7% 80%
Plastic balloon sticks 73% 19% 8% 81%
Earbuds 80% 11% 9% 89%
Wrapping/films on cigarette packets 100% 0% 0% 100%
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Total

4% |

46%

9%

54%
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Figure 23: Banned SUPs in the markets of 20 selected cities
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The results clearly highlights that for SUP products such as Ice cream sticks and cutlery (cups, glasses,
Spoons, forks, knives, plates and trays), alternatives are being widely sold/used. For SUP items like plastic
balloon sticks, flag sticks, candy sticks and earbuds though alternatives are available, the usage is still on the

lower side.

The market survey indicates that alternatives are slowly emerging to replace banned SUPs. The product wise
list of alternatives being widely sold is given in Table 14 below.

Table 14: Alternatives available for banned SUP items

Banned SUP items Alternatives

Plastic sheets

Paper sheets, Aluminium sheets, Aluminium foils, Banana leaves

Plastic carry bags (<75 u)

Handy-craft bags.

Paper bags, Cloth bags, Reusable plastic bags, Non-woven carry bags,

Plastic balloon sticks

Rubber balloon sticks, Wooden sticks, Yarn and Thread

Plastic flag sticks

Wooden sticks, Rubber sticks, Paper sticks

Plastic flags

Metal flags, Paper flags, cloth flags

Plastic films on cigarette packets

Nil

Plastic films on invitation cards

Paper cards without films, Paper envelopes

Plastic films on sweet boxes

Cardboard boxes, Hard plastic containers

PVC banners (<100 p)

Above 230 GSM, Cloth banners

Plastic candy sticks

Wooden sticks

Plastic cups and glasses

crockery, Sal leaf cups

Steel crockery, Glass crockery. Paper crockery, ceramicware, Earthen
clay cups and glasses, Sugar bagasse crockery, Areca-nut disposable

Plastic earbuds

Wooden earbuds, Bamboo earbuds, Reusable steel earbuds

Plastic spoons, forks and knives

Steel cutlery, Wooden disposable cutlery, Aluminium cutlery

Plastic ice-cream sticks

Wooden sticks

Plastic plates

Paper plates, Steel plates, Hard ceramic plates, Hard plastic plates, Wooden
plates, Banana Leaves, Earthen clay plates, pattal

Plastic straws

Paper straws, edible wafer straw

Plastic trays

Aluminum trays, Cardboard box trays

252



1386

Thermocol decorative items

Paper décor, Inflatable balloon décor, tissue paper décor
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3.4Robustness of Methodology

One of the major objective of this study was to develop a statistically robust methodology. To test the robustness,
a two-step check was used:

1. Selection of cities with a wide diversity in population and waste distribution.

2. Standard deviation was used to check the outliers within the city data from each day, and compared separately for
residential, commercial and dumpsites.

The methodology was tested in different cities with wide diversity and was able to adopt and accommodate the
vatiations to provide consistent and efficient results. The results obtained from this methodology was
compared with the visible analysis of the waste received on ground and was found to represent the actual scenario.
Further, the methodology was able to capture the data set in all condition without any replicability issues in various
conditions.

The Standard Deviation (SD) is a single number that summatises the variability in a data set, thus simplifying the
interpretation. It is useful in capturing both the variability and the uniformity at the same time from a given data set,
and thus a good and easy indicator for analysing the data set. A smaller value of SD indicates that the values in the data
set are relatively consistent and a higher value signifies higher variability and spread.

In the cities:

e The SD of the composition of waste during elaborate five days of the sampling period in all cities was less
than 10%. As the composition of the waste did not show a huge variation on a daily basis, this means the
sampling procedure is robust.

* The waste composition variability was also low, which means the data capturing template and procedure is robust.

* The variability in samples from residential, commercial and mixed use was less than 10%.

Overall, the on ground usability of the methodology was tested in 20 cities and was ascertained by its ability to
capture consistent and reliable data set, which was also tested by the SD values indicates that the methodology is
robust. (The low SD values for city-wise, product-wise and economic activity-wise for cities of varying population
and waste composition indicates the ability of the methodology to be replicated in various condition and also
capture consistent and reliable data set).

BOX4: GOOD PRACTICES IN PLASTIC WASTE AND SUP
MANAGEMENT

During the course of implementation of the study, efforts were made to understand how some of the
Indian cities fared better than other cities in implementing the SUP ban. This box highlights some of the
practices observed during the study, which can be replicated in other cities.

1. Indore

Importance of awareness and communication and availability of alternatives

Indore is ranked as the cleanest city of the country for the past five times in a row as per the Swachh
Survekshan survey, conducted by the Ministry of Housing and Urban Affairs (MoHUA). The city was able
to bring in behavioral change at the mass level for source segregation by an intensive awareness and
communication strategy. To ensure that the SUP ban is effectively implemented in the city, the city
administration has followed the same process of involving citizens through effective awareness and
communication drives on SUP availability in the market followed by a robust monitoring system.

The major problem of generation of plastic waste is being tackled at the initial stage by reducing the
availability of plastic products and increasing access to sustainable alternatives. The Indore Municipal
Corporation has successfully launched vigorous campaigns to make the city plastic-free.

Some of the campaigns which has helped the city are as follows:

i). Setting up of the Jhola (cloth bag) banks at different market places in the city, where people get reusable
cloth bags and paper bags at a minimal price. One can use the cloth bags a number of times and then
exchange the same with a new one at the Jhola bank.
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Boxc 4 continuned

ii). Identified city markets were targeted and a large number of alternatives were introduced in the market
with the help of school children and residents. The school students were engaged in making paper
envelopes and residents were engaged in making cloth bags from old clothes which were distributed
among the shopkeepers for use.

iif).  The campaign has been extended to a few selected religious institutions, where shopkeepers at these
establishments have been involved in eliminating the usage of SUPs from the premises. The same will be
extended to all religious institutions in the city.

2. Thiruvananthapuram

Source segregation and focus on plastic recycling

The city of Thiruvananthapuram has a unique decentralised approach to manage the municipal waste. The
city currently does not have any centralised solid waste management facility, like landfills or dumpsites. At
present, more than 40% of the households are managing the biodegradable waste by themselves. For
non- biodegradable waste, the Thiruvananthapuram Municipal Corporation (TMC) has developed a
calendar for collecting different types of non-biodegradable waste. For example, weekly collection is
organised for plastic waste, and monthly collection for glass, rubber, leather and textile waste.

TMC has set-up MRFs for collection of non-biodegradable waste with the help of SHGs and private
agencies, and has also introduced an app ‘Smart Thiruvananthapuram’. This app enables users to find out
the nearest recycling facility. Recyclables are extracted from MRFs and sold to authorised recyclers
whereas non-recyclables are disposed off by the state government-owned Clean Kerala Company. The
Clean Kerala Company ensures that all plastic including sanitary waste is propetly discarded.

The mechanism has helped the city to collect plastic waste in an organised manner and has increased the
recycling rate of collected plastics, be it carry bags or even MLPs.

3.Tamil Nadu

Fines and penalties have worked in Tamil Nadu

In 2018, Tamil Nadu was one of the few states to have implemented the plastic ban through a state Gazette
notification. This notification provided time and had banned most of the listed SUP items at the time. Since
then, relentless policing, fines, penalties and seizure have shown results in the state, both in rural as well as
urban areas.

The fines and penalties have been imposed at all levels, be it the supplier, small and large vendors or the
manufacturers, and thus targets the entire supply chain, from the production to the use of disposable plastics.
The effectiveness of the ban depends upon how strictly it is being implemented by the local authorities. In
the state, the public is encouraged to report violators and their locations through the means of an app. Thus,
the public pressure on the authorities and the agencies has also worked in favour of the relative success of
the ban in the state.
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4. Conclusion and Way Forward

The key findings of the study are:

* Plastic waste accounts for 12.2% of the total municipal waste in the selected 20 cities. This is almost double
the national average (6.9%) as per the Central Pollution Control Board, 2015. The plastic waste composition
in selected cities varied from 8% to 17%. In most of the cities, it was between 10 to 14%.

* The composition of plastic waste in selected cities shows that PE (HDPE + LDPE) is the major contributor
which constitutes around 40% of the total plastic waste, followed by MLPs which is around 20%. In PE,
LDPE has the bigger share, which can be attributed to the daily usage of disposable milk packets, catry bags,
and the increased use of LDPE in packaging materials especially by e-commerce companies. In totality,
LDPE and MPLs accounted for about 50% of the total plastic waste.

e Banned SUPs accounted for about 20% of the plastic waste. In other words, on an average, banned SUPs
account for about 2.4% of the total municipal waste (by weight). The proportion of banned SUPs in selected
cities ranged from 5% to about 45% of the total plastic waste.

Plastic waste
12.2%

=— Other Plastic waste
80%

N

20%

 Carry bags constituted the major proportion of the banned SUPs, accounting for 80% of the banned SUPs.
Cutlery items were the other prominent banned SUPs, and accounted for around 12%. The other banned
SUPs were around 8% (by weight).

* The use and availability of banned SUPs are still prevalent in the markets across the country. On an average,
57% of the samples surveyed in 137 markets across 20 cities were found to be using/selling banned SUP
items. Out of this, 48% of samples only sold SUP products, while 9% sold both SUP and alternatives. The
percentage of shops selling only SUP products in the cities ranged from 15% in Coimbatore to 78% in Agra.

* 43% of the samples were found to be using/selling alternatives to the banned SUPs. Alappuzha, Coimbatore
and Indore ate the cities where more than 65% of the surveyed samples wete found to be using/selling alternatives
only.

* Bxcept for wrapping/films on cigarette packets, alternatives for all banned SUPs ate available in the market.

* SUP items like plastic balloon sticks, flag sticks, candy sticks and earbuds are still being widely used whereas
the use of most cultery items like spoons, forks, knives, cups and glasses, plates and trays, availability/usage
of alternatives is higher. Ice-cream sticks seems to be completely replaced with alternatives.

In general, it was found that though alternatives are available, most establishments are hesitant to use or want
to delay its usage as much as possible due to the cost factor. The cost of the available alternatives to the SUPs
are on higher side. For example, a packet of plastic spoons which has 100 units costs around B30 per packet,
whereas the available alternatives like wooden spoons same quantity (100 units) would cost anywhere around
1100 to 0140, which is 3 to 5 times the cost of plastic. The sudden increase in the demand of the alternatives and
decline in the demand of SUPs has further escalated the gap. This has resulted in high-end brand owned
establishments switching to alternatives whereas smaller vendors like roadside eateries and juice centres are
finding it difficult to replace.

Most of the alternatives are again of single-use nature, like paper cups, kullads, wooden spoons, paper straws,
etc. The recycling capacity of most of the alternatives to SUP products is the same and a challenge in recycling
these alternatives can be foreseen. Therefore, alternatives with multi-use should be promoted and made
available, which will ultimately help in reducing the pollution burden.
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Overall, except for few cities, most of the cities (both big and small) are finding it challenging to implement the
ban. Few cities have already started giving some grace petiod. For accelerating the progress towards a
successful SUP ban, all possible efforts should be done by involving citizens, creating awareness, providing
alternatives and better infrastructure, and imposing fines and penalties, wherever necessaty. There are examples
of good practices documented in country (rgfer BOX 4: Good practices in plastic waste and SUP management) which can be
replicated for better results.

4.1The Way Forward

The methodology developed for the compliance assurance is robust and can be used by the regulatory authorities
to plan the next steps in improving the compliance with SUP ban. The following are few key suggestions emerging
from the study:

* Similar SUP inventory studies should be undertaken in all major cities of all states to assess the status of the
ban and gaps in implementation.

* 'The study can be taken up further for studying the implications for SPCBs/PCCs/ULBs towards
understanding the impact of SUP ban.

* The study should be repeated at an interval of every six months to assess the progtess.

* Research studies focused on providing multi-use alternatives to SUPs should be developed in association
with industries.

* Continuous effort is required to bring down the cost of the alternatives.

* Improvement in infrastructure to support collection and treatment of the SUPs as well as alternatives, and the
recycling potential of alternative to SUP items should be enhanced.
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Annexure 1

Specified role of SPCBs/PCCS and Local authorities as per directions issued by CPCB under Section 5 of
Environmental (Protection) Act, 1986

1.Role of SPCBs/PCCs

* Random inspection of Plastic waste raw material suppliers to check that plastic raw material is not supplied to
banned SUP producers

* Meeting of SPCBs/PCCs with DMs for issuing of Public Notice
* District-wise identification of major Stockists/ retailers/ sellers of banned SUP items

* Directions to identified Stockists / retailers/ sellers to take necessary action to ensure zero inventory by June
30, 2022. Commercial licenses issued shall be cancelled if found to be selling banned SUP items.

* Fresh commercial licenses to be issued to the Stockists/ retailers/sellers with the condition that they shall
not be selling banned SUP items

* Structured Market Sutvey to be conducted by third patty identified by SPCBs/PCCs
* Identification of banned SUP producers through backward integration and taking action against them

e Organisation of Workshops for MSMEs jointly with CIPET to facilitate shifting to production of Plastic
Alternatives

* Plan for Awareness Campaign. To organise meeting workshops/webinars for all key stakeholders and key
ministries directly or indirectly involved or associated with the production, storage, distribution, stocking and
sale of banned SUP items.

e To take penal action levy EC on violators of stipulated conditions

* Meeting with local authorities to appraise them about their roles and responsibilities.

2.Role of Local authorities

* Random inspection of market areas to check the usage of banned SUP item, and survey of municipal solid
waste for presence of banned SUP items.

* District-wise identification of major Stockists/ retailers/ sellers of banned SUP items

* Identification of banned SUP producers through backward integration and taking action against them
* Monitoring through SUP App

* Conduction of Structured field inspection, as per format provided by CPCB.
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Annexure 2

Questionnaire for Market Survey

A.Generic Information

City Name:
Market Name:

Date of Survey:

Name of Surveyor:

The questions will be capture the responses on usage of SUP.

Like, Are plastic earbuds available? If YES, tick the corresponding box. If Alternative is available, tick NO or
if BOTH (SUP and alternative) is available tick the corresponding box.

Wherever alternative is available note down the type of alternatives for each product.

1. Medical shop (3 Nos.)
Shop (Name) Ear buds Carry bags
Yes No Both Yes No Both
1:
2:
3:

Alternatives available:

Ear Buds:
Carry bags:

2. Restaurant and roadside eateries (7 Nos.)

Shop Name Carry bags Straw Plastic sheet Plate Cups Glass Spoon Fork Knives Tray

Y|IN|IB|Y|N|[B|Y|N|[B|Y|IN[B|Y|N|B|Y[N|B|Y|N| B|Y N Bl YN B] YN B

Alternatives available:

Carry bags
Straw
Plastic sheet
Plate

Cups

Glass
Spoon
Fork

Knives

Tray
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3. Vegetable, fish and meat shops (5 nos.)

Shop (Name) Carry bags
Yes No Both
1.
2.
3.
4.
5.
Alternatives:

* Carry bags

4. General Store, Stationary shop and Decoration shop (5 Nos.)

Shop Candy stick Invitation card film Thermocol decorations
(Name) Yes No Both Yes No Both Yes No Both
1.

2.

3.

4.

5.

Alternatives

* Candy sticks
* Invitation cards
e Thermocol decorations

5. Printer (2 Nos.)

Shop (Name) PVC Banner < 100 micron

Invitation card film

Yes No Both Yes

No

Both

Alternatives
* PVC Banner
e Invitation card film

6. Sweet shop (3)

Shop Film on Sweet Box Tray

Carry bags

(Name) Yes No Both Yes No Both

No Both

1:

2:

3:

Alternatives

e Film on sweet box
e Tray

 Carry bags

7. Paan Shop (2 Nos)

Shop (Name) Film on Cigarette pack
Yes No Both
1:
2
Alternative

¢ Film on Cigarette pack
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8. Roadside toy seller (Balloon + Flags) — 5 Nos.

Shop/Vendor Balloon stick Flags Flag stick
(Name) Yes No Both Yes No Both Yes No Both
1:
2:
3:
4
5:
Alternative
¢ Balloon stick
e Flags

* Flag stick

9. Ice cream cart ( 3 Nos.)

Shop/Vendor (Name) Ice Cream Stick
Yes No Both
1:
2:
3
Alternative

¢ Ice Cream Stick

B. A brief note on observation made at religious/tourist place and market areas.
* Religious place
- Usage
- Disposal
e Tourist Place
- Usage
- Disposal
* Market Areas
- Usage
- Disposal

NOTE: Take pictures of alternatives available and different types of SUPs being used as decorative.
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Annexure 3
Training Toolkit

This toolkit intends to train the city administration and their staff on using the methodology for compliance
assessment through quantification and characterisation of Plastic and SUP items in municipal waste. Before
starting the process, the logistic arrangements and resources required for it, and the hazards and risk associated
should be understood.

A.Equipment/Apparatus and Human Resource

1

. HDPE liner to make a platform for sorting and quantification which will help in eliminating possibility of

leachate contaminating the soil and the surroundings.

. Fibre, Plastic or Metal Containers for storing and weighing each waste component, labelled accordingly for

storing different fractions (like paper, textile, glass, metals, etc.). or subsequently sacks can be used except for
the storing and quantifying wet waste.

. Electronic weighing scale, 2 weighing scale (1 scale of 250 kg capacity and accuracy of £10 g, and second

smaller with accuracy of 1 g or less)

. Shovels, Rakes, Brooms (push and hand), First Aid kit, and other PPEs (such as safety boots, gloves, apron/

jacket, etc.)

. For the sorting and quantification exercise, at least two helpers and five sorters will be required along with

one coordinator to monitor and oversee the whole process.

B. Hazards and Risks

1.

Review the hazards and procedures with the operating and sorting personnel prior to conducting the field
activities.

. Sharp objects, such as nails, razor blades, hypodermic needles and pieces of glass, are present in solid waste.

Personnel should be instructed of this danger, and they should brush waste particles aside while sorting rather
than projecting their hands with force into the mixture. Personnel handling and sorting solid waste should
wear appropriate protection, such as heavy leather gloves, dust masks and safety boots.

. During the processes of unloading waste from collection vehicles and handling waste with heavy equipment,

projectiles may issue from the mass of waste. The projectiles can include flying glass particles from breaking
glass containers and metallids from plastic and metal containers that burst under pressure when run over by
heavy equipment. The problem is particularly severe when the waste handling surface is of high compressive
strength, for example, concrete. Personnel should be informed of this danger and wear eye and head
protection if in the vicinity of either the collection vehicle unloading point or heavy equipment, ot both.

. Select a location for the discharge of designated loads, manual sorting activities, and weighing operations that

is flat, level, and away from the normal waste handling and processing areas.

. Weigh storage containers each day, or more frequently, if necessary, in order to maintain an accounting of the

tare weight.

. Containers of liquids or other potentially dangerous wastes (domestic hazardous waste and biomedical waste

like used masks, etc.) shall be put aside and handled by the ctew chief.

C. Calibration

1. All weighing scale shall be calibrated according to the manufacturer’s instructions. Take appropriate corrective

action if the readings are different from those of the calibration weights.

2. The weight of containers and sacks should be noted at the beginning and the same should be subtracted

from the measurements while noting the data.
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D.The process

The entire process is divided into 7 steps as detailed below;

Step 1: Identify the major waste disposal sites

The major waste disposal sites of a city, which could either be landfills in the case of cities collecting unsegregated
waste or Material Resource Facilities (MRF) in case of cities with a good rate of source segregation, should be
identified.

Step 2: Mark the catchment area

Divide the city based on the area catered by the landfill/MRF. All wards catered by the landfill/ MRF should be
mapped and classified into the following 5 major categoties based on their socio-economic characteristics/ land use:

* High-income residential wards;

¢ Middle-income residential wards;

* Economically Weaker Section (EWS) residential wards/ slums;
¢ Commercial wards; and

e Mixed commercial and residential wards.

See Table 1 on guidance on classification of wards.

Table 1: Classification of different wards

Wards Example of housing type/land use

EWS/Low-income | Single room residents, areas with low rentals/ slum areas. Lowest propetty tax of tax
group/Slums exempted or unauthorised settlement.

Middle income Apartments, single detached houses without garden. Median tax rate.

High income Single detached houses with parking and garden, Luxury condominiums, and high- rise

buildings. Highest tax rate.

Mixed commercial | Areas where both commercial and residential complexes are present in an equal ratio
and residential or areas where waste from both commercial establishments as well as residential houses

are collected in equal ratio

The socio-economic characteristics of the city should be analysed to understand the population
characteristics and determine the proportion of the population residing in each economic strata/ land use. The
number of samples to be sorted from each category should be fixed based on the population proportions
observed in the city, to eliminate any biases in the selection of samples and ensure representativeness.

Socio-economic characteristic of the catchment area

The basic idea of collecting waste from diffetent socio-economic strata/land use is to make sure that the
waste sample is representative of the catchment area waste profile, and there is no biasness while selecting the
sample size. In case of catchment areas where such predefined bifurcation is not available, the bifurcation
of wards is based upon the predominant nature. For example, wards with more than 50% high income
residences is classified as High income wards, wards with more than 50% low income residents is classified
as low income wards and so on. In case where even such bifurcation is not possible in that case areas (pockets)
with such socio- economic characteristic needs to be identified and vehicles from these pockets is selected.

Step 3: Determine sample size

The sample size should be determined based on ASTM (D5231- 92). For Indian conditions, for determining
the composition of plastic waste, 30 to 35 samples should be collected over a period of five days (6-7 samples
per day) from the catchment areas of each landfill/ MRF facility. If a city has only one landfill site, then 30-35
samples should be collected. If the city has two landfills, then 60-70 samples are to be collected. One sample is
equal to one vehicle load of waste.

At least one sample should be collected from each socio-economic strata/land use, i.c., one sample each
from High income, Mixed-income, and Low-income residential wards, Commercial wards, and Mixed
residential
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and commercial wards. However, based on the proportion of population, the number of samples from certain
socio-economic strata/land use can be increased. For example, if the catchment area is predominantly mixed
residential, then the number of samples from the mixed residential wards can be increased to 2. Similatly, if the
catchment area is predominantly commercial, and mixed commercial and residential, then two samples each from
commercial, and mixed commercial and residential wards can be collected. The number of samples from each
economic stratum should remain constant on all days throughout the Inventory study.

What does step 1 to 3 mean, let us understand it through examples

All major landfill/MRF needs to be identified, this will help in deciding the number of samples. For cities
where waste is collected and send to landfills directly the landfill will be selected, and for cities where MRF ate
operational these MRFs are selected. Accordingly the waste from the catchment area, catered by the facility
needs to be mapped and categorised as per different socio-economic charactetistic.

Scenario 1: All the waste of the city is collected and sent directly to the 1 landfill catering the entire city area.
Here the landfill is identified as the major waste disposal site. Since there is only 1 landfill catering the entire
city, the number of samples would be 30 — 35 to be collected over a period of five days (6-7 samples per day) on
random basis, but atleast 1 sample from each socio-economic strata. And depending upon the predominance
of the population (High-income, middle-income, or low income) the other sample (i.e. sample number 6 and
7) can be collected accordingly.

Scenario 2: The city is divided into 2 zones, and all the waste collected from each zone is sent to the
MREF. The waste after resource recovery is send to a sanitary landfill site outside the city premises. Here MRF
will be selected as the major waste disposal site.

Scenario 3: The city is served by 2 landfills, one half of the city is catered by first landfill and the other
half by second landfill. The waste before going to these landfills is sent to MRF for resource recovery. In
this case also the MRF will be selected as major waste disposal site, as it is the first entry point where
collected waste is reaching without any recovery or cherry picking.

As a general hypothesis, in cities where only landfills are present (as in Jorhat), we will identify that. In
cities where no landfill is present (as in Thiruvananthapuram), the MRF or the resource recovery centre will
be identified, and in cities where both landfill and MRFs are present (as in Surat), we will select the first entry
point where collected waste is reaching without any recovery or cherry picking.

Step 4: Sample collection: Identify the vehicles collecting waste from each socio-economic strata/land use.
Every day, select vehicles randomly from each socio-economic strata/land use. Make sure that the waste
collectors are not temoving valuable plastics/ dry wastes beforehand.

Remember:

e The number of samples from each economic stratum should remain constant on all days throughout the
Inventory study.

* The assessment can be done in decentralise way also, but the assessment needs to be done on the same day
and the resource requirement will increase. This will also create logistical issues, so it is advisable to carry out
the entire assessment at one selected place.

Step 5: Sample preparation: The entire truckload of waste (approximately 400 - 500 kgs) should be discharged
in a designated area. Use the Quartering and coning method to reduce the size of the sample to the range of 100
to 125 kg.

Method: Unload an entire truckload of waste on ground or on to a sheet, divide the waste into four parts. Select

2 samples positioned diagonally opposite to each other for the next step, and discard the other two as shown in
the figure. Repeat this process once again, to reduce the size of the sample from 400-500 kg to 100-125 kg.
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Sampling in cities with segregated waste collection

In cities where waste collection is being done separately i.e. dry and wet fraction is being collected separately,
the following sampling procedure should be used:

e If mixed dry waste is being collected, then in that case select the vehicle of dry waste from each
economic stratum. Reduce it to 100 — 125 kg by quartering and coning method.
 If all the dry waste is collected separately. That is, glass, cloth, rubber and leather, domestic hazardous,

sanitary, plastic, E-waste etc. are collected separately, then in that case take 30 — 50 kg of plastic waste
from each economic strata for quantification and characterisation.

Step 6: Sorting and quantifying

Sorting of sampled waste is done in 3 level;

Level 1: Dry waste sorting

The dry waste should be further sorted into seven primary sorting categories:
e Paper

* Rubber and Leather

* Metal

* Glass

¢ Plastics, and

* Others (including medical waste, Sanitary waste, Hazardous substances, etc). The weight fraction of each seven
components should be measured.

Level 2: Plastic waste sorting

The total plastic waste, sorted and weighed from above, should further be sorted into 7 secondary categories, as
pet the IS 14534:1998 guidelines. Each sub-category should be weighed and registered in the data sheet.
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Categor | Short | Scientifi Uses Quantification (Kg/Kg
y Type |Nam |c Name of municipal waste)
e
1 PET | Polyethylene | Soft drink bottles
terephthalate
2 HDPE | High-density | Bottles, carry bags, playground equipment
polyethylene | etc.
3 PVC | Polyvinyl Pipe, Window profile, fencing, flooring,
chloride shower curtains, lawn chairs and children’s
toys etc.
4 ILDPE | Low-density | Plastic bags, carry bags, various containers,
polyethylene | dispensing bottles, wash bottles, tubing etc.
5 PP Polypropylene | Auto parts, industrial fibers, food containers,
dishware etc.
6 PS Polystyrene Cafeteria trays, plastic utensils, toys, video
cassettes and cases, clamshell containers,
insulation board etc.
7 Others | - Multilayer Packaging and Laminates, Bakelite,
Polycarbonate, Nylon SMC, FRP etc.

Level 3: Banned SUPs waste sorting

All the 20 banned SUP products obtained from the waste samples should be separated from the plastic wastes and
weighed as per the Table 3 below.

Table 3: Different categories of SUPs

St. SUP items (banned) Quantification (kg/kgof | Percentage

No. plastic waste)

1 Plastic sticks Har buds

2 Balloon

3 Candy

4 Ice-cream

5 Straw

6 Carry bags <75pu

7 Plastic sheets <50

8 Cutlery items Plates

9 Cups

10 Glasses

11 Spoons

12 Forks

13 Knives

14 Trays

15 Plastic wrapping and Sweet Box

16 packaging films Invitation cards

17 Cigarette packets

18 Others Plastic flags

19 PVC banners <100 um

20 Polystyrene for decorations
Total

But before starting the sorting and quantification exercise a flat space needs to be identified and a set-up needs to
be prepared, as shown in the figure below.
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A.Reference how the set-up of the sorting facility should be done

A ey | L ,-‘!::'I

©SIA/Rahul Kumar

Material required for inventory

HDPE liner

2 Drums (50 L)

Weighing machine (big and small)

Shade for wotkers, PPE, shovels and other equipment explained above
Fibre, Plastic or Metal Containers or Big Sacks

The helpers and sorters should be provided with appropriate personal protection equipment (PPE) for their

safety, and should be trained to identify different type of plastics and the banned SUP items, as provided in Table
and chart below.

267



1401

B. Single-Use Plastic reference chart

Product

Imag ‘

’ Product

1. Plastic Earbuds

€

9. Wrappingson
Invitation cards

2. Plastic sheets
below 50 microns

3. Carry bags below
75 microns

4. Plasticcutlery
(spoons, forks)

5. Straws

6. Plastic plates,
cups, glasses

10. Thermocol
decorativeitems

11. Wrapping on
sweet boxes (Plastic
sheet wrapped on
sweet boxes/fruit
baskets)

12. Wrapping/Films
oncigarette packets

13. Plastic Balloon
sticks

14. Plastic stirrers

7. SUP knives
(mostly used for
cake cutting)

15. Plastic Flags

8. SUP Trays

16. Plastic Candy
sticks

Ocreativecommons.org

268



1402

C.Guideline for classifying and identifying different types of plastics (pictorial illustration in
English and Hindi)

GUIDELINES FOR PLASTIC
WASTE CHARACTERISATION FOR

INVENTORISATION STUDY

Classification of different types of plastics

PET : HDPE : PVC
c 1 (Polyethylene c 2 (High Density c 3 (Polyvinyl
4—) Teraphthalate) Polyethylene) 4—) Chloride)
Water bottles, softdrink bottles, Shampoo Bottles/Toys/Chemical Water pipes/Insultation wiring
Juice bottles/Rigid cosmetic jars/ Containers/Pipe Systems/Recycling and cables/Biomedical drips and

Microwavable containers Bins/Flower Pots tubings

LDPE N, W Con S
Low Densit Pol 1 Pol
c 4_) "olyethylené’) c 5 ) (Polypropylene) c 6 ) (Polystyrene)
Carry bags (grocery, dry cleaning, Bottle lids/Straws/Lunch boxes/ Foam packaging/Teacups, plates
bread, bin liners)/Plastic wraps/ Take-out food containers/Ice cream and disposable cutlery/Containers/

Milk pouch/Squeezable bottles containers/Syrup bottles Yoghurt container

0
c’7\ (Others)

Multilayered packaging
of chips, biscuits etc.

HOW TO IDENTIFY THE PLASTICS FOR CARRYING OUT THE INVENTORISATION WORK

Source: As per BIS
classification of plastics

Most of the plastic products will have ! If symbol is not ° If nothing is mentioned, identify
a symbol of either of the 7 categories present, identify by the examples of products
mentioned, look out for the symbol at either by mentioned mentioned for your reference,
the side or bottom of the plastic item. H abbreviations. . however, this is very unlikely.
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Step 7: Data Analysis

The results of inventory for each day should be registered on the daily basis. The wet and dry waste fraction of
each day is consolidated at the end of 5 days to find out the average composition. A standard deviation check
on the data from each day is done to find the outliers. Smaller value of standard deviation means the sampling is
consistent. A sample sheet for daily data entry for inventory is as provided in Table 4 and 5 below.

Table 4: Daily data entry sheet

Category Sample 1 Sample 2 Sample 3
(Residential) (Commercial area) (Dumpsite)
(High (Middle (Low income) (Mixed (Commercial
income) income) commercial and area)
residential)

Name of the atea

Name of the volunteer
coordinating the same

Name of driver/helper

Waste received at the facility (kg)
Sampling waste quantity (kg)
Total Wet waste (kg)

Total Dry waste (kg)

Paper (kg)

Textile (kg)

Rubber and Leather (kg)
Glass (kg)

Metals (kg)

Others (kg)

PET (ko)
HDPE (ke)

LDPE (kg)

PVC (kg)

PP (kg)

PS (k)

MLP (kg)

TOTAL Plastic (kg)

% plastic of total

% dry waste

% wet waste

% plastic of dry waste
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Table 5: Inventory sheet for banned SUP items to be updated daily
Sr.No. | SUP Quantity (kg) (Residential + | Dumpsite analysis
items Commercial) (kg)
(banned)
1 Plastic sticks Ear buds
2 Balloon
3 Candy
4 Ice-cream
5 Straw
6 Carry bags <75u
7 Plastic sheets <50 p
8 Cutlery items Plates
9 Cups
10 Glasses
11 Spoons
12 Forks
13 Khnives
14 Trays
15 Plastic wrapping Sweet Box
16 fa'irllr‘rilf ackaging Invitation cards
17 Cigarette packets
18 Others Plastic flags
19 PVC banners <100 um
20 Polystyrene for decorations
Total (kg)
%age of banned SUP of total plastic
waste
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Annexure 4

Comparative Analysis with earlier study conducted in 2015

In 2015 Central Pollution Control Board (CPCB) carried out a study which included assessment, quantification
of plastics waste in dump sites of major 60 cities and suggesting the viable and appropriate recycling technologies
(Based on “Zero” waste concept) with following Terms of References (ToR);

TERMS OF REFERENCES (ToR) OF THE STUDY

e To assess the type, nature and quantum of plastics waste in the country through field survey and physical
assessment at the MSW sites at 60 towns and Cities.

* Establish a Co-ordination mechanism with local Municipal/Metro corporations in identifying the dump
grounds/ Localities of higher waste generation for the physical assessment/charactetization of MSW as per
the prescribed methodology.

* To report on the existing methodology for collection of waste by utban local bodies/Municipal bodies in
different states of the country.

* To suggest the viable and appropriate recycling technologies at major cities with investment estimation for
effective Plastics waste Management (based on “Zero Waste Concept”)

* Suggest Road Map/Recommendations for Plastics Waste Management as per the data available from the study
for different towns and cities of the country.

The study used ASTM Method (D5231-92) method as the guiding principle for the assessment and
quantification of plastics waste at Dump sites. The 1000 Kg of fresh Municipal Solid Waste (MSW) arriving at
dumpsites on different days from different sources in vehicles like trucks/lorry, was used to prepate the sample
for assessment and quantification. The sample was reduced to 125Kg of Municipal Solid Waste (MSW) from
1000Kg the various types of plastics like PET, PE Based (LDPE/HDPE), PVC, PP, PS and OTHER was
sorted out and segregated.

Comparison of the methodology used in this study (2022) with the one used in CPCB study in 2015;

The objective of both the study was completely different where in the CPCB study the focus was on the plastic
waste and its potential for recycling, whereas in this study the focus was to assess the availability of Single-Use
Plastic (SUP) in the city. The focus of this study, 2022 has been two-fold to capture the supply as well as the
usage of SUP in the city and thus a two-pronged methodology is used to capture the usage in waste stream and
the availability in the market.

1. The CPCB study, 2015 collected samples from the dump site, whereas in this study (2022) the samples were
collected from the first entry point where waste is reaching without any recovery or cherry picking. This helps
in analysing the usage of SUP in the city by the households.

2. The present study, 2022 tries to capture the variation from different socio-economic strata of the city by
collecting representative samples from different income group and economic activity, such as residential,
commercial, and mixed residential and commercial area.

3. This study, 2022 also focuses on capturing the SUP items being used and sold in the market and its alternatives
available in each city, which reflects upon the compliance of SUP ban in the city.

There are some common cities which was part of both the studies, a change from earlier study 2015 to the
present condition 2022 is as reflected in the table below;
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Table 1: Change in the percentage of plastic in total MSW from 2015 to 2022

SrNo | Name of Plastic waste Plastic waste percentage Change from 2015
the percentage in total in total MSW in this to present (2022)
common MSW in CPCB study, study, 2022 in percentage
city 2015 increase

1 Agra 7.9 12.7 61.6

2 Lucknow 59 14.4 144.0

3 Dhanbad 5.0 11 119.1

4 Vadodara 4.6 134 193.2

5 Coimbatore 9.5 179 89.0

6 Indore 8.8 10.8 22.6

7 Surat 12.5 13.2 5.6

8 Bangalore 8.5 11.8 39.1

9 Guwahati 5.0 153 203.6

10 Bhopal 6.6 13.3 101.8

The table above shows that the usage of plastic in all cities have increased, in some cities this increase has
been marginal whereas in some it has been like three folds as in Guwahati. The overall results shows that the
proportion of plastics in municipal solid waste has almost doubled in India, from 6.9% in 2015 to 12.2% in

2022.
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Annexure 5

Cities Case Files
Agra

The city of Agra is located on the banks of River Yamuna in the state of Uttar Pradesh in India. It is located 206 kms
away from the national capital New Delhi and 378 kms west of the state capital Lucknow. Spread over an area of 10,
863 sq. km, the city houses a population of 1.58 million as per Census 2011. The total waste generation in Agra is
estimated to be 900-925 TPD, as per the information shared by Agra Municipal Cotporation. Residential establishments
contribute 70% of this waste, and commercial establishments contribute to 30%, which is sent to the dumpsite.

1.Single-use Plastic Waste Inventory

In Agra, the municipal waste was collected from six Residential areas, High-income residential (Ward No. 81 Kamla
Nagar and Ward No. 74 Jaipur House), Middle-income Residential areas (Ward No. 75 Awas Vikas and Ward No. 78
Shaheed Nagar), and Low-income residential areas (Ward No. 14-Kachchpura and Ward No. 18-Raj Nagar), and two
wards each from Mixed Commercial & Residential (Ward No. 29-Khandari Ward No. 64-Belaganj), and Commercial
areas (Ward No. 92-Sanjay Place/Wazitpura Ward No. 79-Motiganj) were chosen for taking the samples. A sample from
the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs taken out for
recycling/reuse.

The inventorisation study in Agra was conducted from 13 to 17 May 2022 at a designated place, near one of
the transfer stations, where waste from all the selected wards were brought for inventory.

Results of inventory

Banned SUPs account for 24.7% of the total plastic waste in Agra. The most common banned SUPs found in the
waste stream are carry bags, accounting for more than 86% (by weight) of all the banned SUPs. Cutlery items,
the other prominent banned SUPs, accounted for 13.67% of the total banned SUPs. The contribution of the rest
of the banned SUPs was less than 1%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)
1 Plastic sticks 0.46
2 Carry bags 85.68
3 Plastic sheets 0.00
4 Cutlery items 13.67
5 Wrapping and film 0.18
6 Others 0.00
Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

* Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was catried out in selected market areas in different zones, in the month April and May 2022.

Table 2: Markets selected for the survey

SI. No. | Zone Market name

1 North New Agtra and Delhi Gate

2 South Tajganj and Rajpur Chungi

3 East Belanganj and Jeevni mandi

4 West Bodla Market and L.ohamandi

The survey covered 280 shops in the four selected markets in Agra. The results are as provided as below.
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Table 3: Types of alternatives to SUPs in Agra
Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 1 Paper sheets
Plastic carry bags (below 75 2 Paper bags Cloth Bags
microns)
Plastic balloon sticks 0
Plastic flag sticks 1 Wooden
Plastic flags
Plastic flags 1 Paper Flags
Plastic films on cigarette 0
packets
Plastic films on invitation 1 Paper invitations
cards
Plastic films on sweet boxes 1 Paper boxes
without films
PVC banners (below 100 1 Above Above 200
microns) 100-micron flex | microns
Plastic candy sticks 1 Paper
Plastic cups and glasses 4 Ceramic Cups Paper Cups Sal Leaf cups | Steel Cups,
Steel
Glasses
Plastic earbuds 0
Plastic spoons, forks and 1 Wooden stick
knives
Plastic Ice cream sticks 1 Wooden stick
Plastic plates 3 Steel plates Hard Plastic | Ceramic
Plates plates
Plastic straws 1 Paper straws
Plastic trays 2 Steel tray Reusable
plastic tray
Thermocol decorative 1 Tissue paper
décor
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Alappuzha

Alappuzha, commonly known as Alleppey, is a district located in the southernmost state of Kerala. Alappuzha
town is located in the district of Alappuzha. The town is located 55 km from Kochi and 155 kms away from
Thiruvananthapuram. As per Census 2011, Alappuzha town has a population of 1.74 lakh. The estimated
population in 2021 was 1.8 lakh with about 48,000 households, and the approximate daily floating population
of the town is 20,000. The town is an attractive tourist destination, well-known for the Kerala backwaters and
beautiful beaches.

1.Single-use Plastic Waste Inventory

In Alappuzha, the household waste is segregated into various categories at the household level, and are
collected separately. The municipality collects the plastic waste from the households periodically, the inventory
samples were taken from this collection.

The waste samples were collected from three residential wards (Ward 16, 26 and 30) and two commercial wards
(Ward 31 and 24). Inventory was conducted on about 150-200 kg of plastic waste collected from residential
wards, commercial wards, every day.

The city has a good rate of source segregation, and the inventorisation study was conducted from 24 to 26 July
2022 at the Material Recovery Facility managed by Harithakarma Sena.

Results of inventory

Banned SUPs account for 9.3% of the total plastic waste in Alappuzha. The most common banned SUPs found
in the waste stream ate carry bags, accounting for more than 98% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for just 1.7% of the total banned SUPs. The contribution
of the rest of the banned SUPs was less than 0.2%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 0.12

2 Carry bags 98.11

3 Plastic sheets 0.00

4 Cutlery items 1.77

5 Wrapping and film 0.00

6 Others 0.00

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of April and May 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name
1 North New Bazaar

2 South Mullakkal

3 East Beach market
4 West Kalarcode

The survey covered 137 shops in four selected markets in Alappuzha. The results are provided as below.
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Table 3: Types of alternatives to SUPs in Alappuzha
Banned SUP items No. of Type1l Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Paper sheets Banana Leaves
Plastic carry bags (<75 ) 1 Paper bags
Plastic balloon sticks 1 Wooden stick
Plastic flag sticks 1 Wooden stick
Plastic flags 1 Cotton/cloth
Flags
Plastic films on cigarette 0
packets
Plastic films on invitation 1 Paper cards
cards without films
Plastic films on sweet boxes 1 Paper box
without films
PVC banners (<100 w) 1 Cloth banners
Plastic candy sticks 1 Paper sticks
Plastic cups and glasses 2 Glass cups Paper cups
Plastic earbuds 0
Plastic spoons, forks and 1 Steel cutlery
knives
Plastic ice-cream sticks 1 Wooden stick
Plastic plates 3 Steel Paper plates | Ceramic
Plastic straws 1 Paper straws
Plastic trays 1 Paper trays
Thermocol decoratives 1 Paper decor
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Bengaluru

Bengaluru is the capital of Karnataka and is located in the south eastern part of the state. In 2007, the
Karnataka Government merged the Banglore Mahanagara Palike with 8 urban local bodies and 111 villages
around the city to form a single administrative body, and renamed it as Bruhat Bengaluru Mahanagara Palike
(BBMP). The BBMP is the administrative body in chatrge of civic amenities in the city and its municipal solid
waste (MSW) management. BBMP consists of 198 wards, with a total area of 741 sq. km, and is the fourth
largest Municipal Corporation of India.

1.Single-use Plastic Waste Inventory

In Bengaluru, the inventory was done on door to door dry waste samples collected from three residential
wards, High income ward (Ward no. 174 HSR Layout), Middle income ward (Ward No. 132 Attiguppe) and Low
income ward (Ward No. 146 Lakkasandra), one mixed commercial and residential ward (Ward No. 189
Hongasandra), and one commercial ward (Ward No. 190 Mangammanapalya)

(Note: ITC-WOW has been assigned to collect the dry waste from these localities and the wet waste is collected by the separate
concessionaire assigned by the municipality).

The inventorisation study in Bengaluru was conducted from 30 May to 3 June 2022 at the Material Recovery
Facility operated by I'TC. The dry waste collected from door to door collection is brought at the facility for
resource recovery.

Results of inventory

Banned SUPs account for about 17% of the total plastic waste in Bengaluru. The most common banned SUPs
found in the waste stream are cutlery items, accounting for more than 30% (by weight) of all the banned SUPs.
PVC banners and plastic flags (mostly from different political parties) and plastic sticks, is the other prominent
banned SUPs, accounted for 19.59% and 16.34% respectively of the total banned SUPs.

Table 1: Banned SUPs in the waste stream

Sl.no. | Banned SUPs Percentage of total banned SUPs
()

1 Plastic sticks 16.34

2 Carry bags 14.43

3 Plastic sheets 5.74

4 Cutlery items 30.45

5 Wrapping and film 13.44

6 Others 19.59

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives
® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundatries, a market
survey was carried out in selected marked areas in different zones, in the month of May and June 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North Yelahanka Market and Malleshwaram Market
2 South K R Market and Madiwala Market

3 East Russell Market and Shivaji Market

4 West Yeshwanthpur Market and Kengeri Market

The survey covered 279 shops in four selected markets in Bengaluru. The results are provided as below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Bengaluru
Banned SUP items No. of | Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Aluminium Banana leaves
sheets
Plastic carry bags (<75 ) 4 Paper Bags Cloth bags Cardboard Handicraft
box bag
Plastic balloon sticks 3 Wooden sticks Latex rubber | Paper sticks
sticks
Plastic flag sticks 3 Wooden sticks Rubber sticks | Cloth stick
Plastic flags 2 Cloth flags Paper flags
Plastic films on cigarette 0
packets
Plastic films on invitation 1 Paper cards
cards without films
Plastic films on sweet boxes 1 Cardboard/
paper box
without film
PVC banners (<100 w) 2 Cloth banners Above 230
GSM
Plastic candy sticks 3 Edible candy Paper stick Wooden stick
sticks
Plastic cups and glasses 2 Paper cupsand | Steel cups and
glasses glasses
Plastic earbuds 1 Paper earbuds
Plastic spoons, forks and 2 Steel cutlery Wooden
knives cutlery
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 5 Ceramic plates, | Steel Nutwood Earthen
reusable plastic plates, wooden | mud cutlery
plates plates (pingani)
Plastic straws 2 Paper straws Edible straws
Plastic trays 1 Aluminium trays
Thermocol decoratives 2 Paper décor Cloth decor
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Bhopal

Bhopal is the capital city of the Indian state of Madhya Pradesh and the administrative headquarters of both
Bhopal district and Bhopal division. It is known for its various natural and artificial lakes. Bhopal is spread across
an area of 413.5 sq km. with 19 zones and 85 wards in the corporation. Bhopal is one of the top 10 ranked cities
in the Swachh Survekshan ranking 2022. As per Census 2011, the total population of the city was 19.2 lakhs, and
the estimated population of the city in 2021 is about 24 lakhs.

1.Single-use Plastic Waste Inventory

In Bhopal, the municipal waste was collected from three residential wards one sample each from different
economic strata, High-income residential (Ward No. 43 and 44), Middle-income Residential areas (Ward No. 4
and 8), and Low-income residential areas (Ward No. 13, 18 and 20), and one sample each from Mixed
Commercial & Residential (Ward No. 4 and 7), and Commercial areas (Ward No. 32 and 44) were chosen for
inventory. The rate of segregation of waste in Bhopal is high and the inventory was carried out on the dry waste
collected from these areas.

The inventorisation study in Bhopal was conducted from 24 to 28 July 2022 at one of the Material Recovery
Facility at Beragarh. The dry waste collected from the selected wards were brought to the facility for inventory.

Results of inventory

Banned SUPs account for about 9.8% of the total plastic waste in Bhopal. The most common banned SUPs found
in the waste stream are carry bags, accounting for more than 84% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for 9.2% of the total banned SUPs. The contribution of the
rest of the banned SUPs was less than 5%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 343

2 Carry bags 84.28

3 Plastic sheets 1.20

4 Cutlery items 9.23

5 Wrapping and film 0.26

6 Others 1.60

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected marked areas in different zones, in the month of July and August 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North New Market

2 South M P Nagar and Vitthal Market

3 East Chowk Bazar and Railway Station
4 West DIG Bunglow and Beragarh

The survey covered 235 shops in four selected markets in Bhopal. The results are provided as below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Bhopal
Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Paper sheet Aluminium foil
SUP carry bags (below 3 Paper bag Cloth Bag Woven Bag
75 ) available
Plastic balloon sticks 0
Plastic flag sticks 0
Plastic flags 0
Wrapping/films on 0
cigarette packets
Plastic wrapping/films 1 Paper envelope
on invitation cards
Wrapping/films on 2 Paper envelope Cloth
sweet boxes
PVC banners below 0
100 p
SUP candy sticks 0
Cups and glassess 4 Glasses made of | Paper cup and Steel Glass Reusable
glass clay cups fibre cup and
glasses
Earbuds 1 Wooden stick
Spoons forks knives 3 Steel spoon, fork, | Wooden fork, Fibre
knives spoon and (reusable)
knives
Ice cream sticks 1 Wooden stick
Plates 3 Steel plates Paper plates Fibre (reusable
plates)
Straws 3 Paper straws Steel Wooden
SUP trays 2 Paper tray Reusable tray
Thermocol decorative 1 Paper
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Coimbatore

Coimbatore, also known as Kovai or Covai , is one of the major metropolitan cities in the Indian state of Tamil Nadu.
It is located on the banks of the Noyyal River and surrounded by the Western Ghats. Coimbatore is the second largest
city in Tamil Nadu after Chennai and the 16th largest urban agglomeration in India as per the census 2011. It is
administered by the Coimbatore Municipal Cotporation and is the administrative capital of Coimbatore District. In 1981
Coimbatore formed as third municipal corporation in Tamil Nadu after Chennai and Madurai. As per the Census
2011, urban agglomeration population of Coimbatore was of 21.4 lakh; the estimated population for 2021 is over
28.6 lakh.

1.Single-use Plastic Waste Inventory

In Coimbatore, the municipal waste was collected from three residential wards one sample each from different
economic strata, High-income residential (Ward No. 69 and 70), Middle-income Residential areas (Ward No. 43
and 39), and Low-income residential areas (Ward No. 35 and Ward No. 70 Brooke bond road back side area), and
one sample each from Mixed Commercial & Residential (Ward No. 44 NSR road, and Poo market area in Ward
70 and 82), and Commercial areas (Ward No. 48, Ward No. 68 Gandhi Puram and Ward No. 67 Vada Covai)
were chosen for inventory. The rate of segregation of waste in Coimbatore is high and the inventory was
carried out on the dry waste collected from these areas. A sample from the dumpsite was also collected and
characterised to assess the quantity of plastic and SUPs taken out for recycling/reuse.

The inventorisation study in Coimbatore was conducted from 25 to 29 July 2022 at one of the transfer stations
provided by the municipal corporation. The dry waste collected from the households from selected wards were
brought at the transfer station for inventory.

Results of inventory

Banned SUPs account for about 5% of the total plastic waste in Coimbatore. The most common banned SUPs
found in the waste stream are carry bags, accounting for more than 93% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 3.9% of the total banned SUPs. The contribution
of the rest of the banned SUPs was less than 3%.

Table 1: Banned SUPs in the waste stream

SI. no. Banned SUPs Percentage of total banned SUPs
()

1 Plastic sticks 0.4

2 Carry bags 93.4

3 Plastic sheets 2.1

4 Cutlery items 3.9

5 Wrapping and film 0.1

6 Others 0.1

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of July 2022.

Table 2: Markets selected for the survey

SI. No. |Zone Market name

1 Central Railway station, Ukkadam

2 North MTP Road, Thudiyalur

3 South Palakkad Road, Kuniyamuthur
4 West Venkitapuram, Vadavalli

5 Hast Avinasi Road, Trichy Road

The survey covered 302 shops in four selected markets in Coimbatore. The results are as provided below.
Figure 1: Sale of SUPs and alternatives in Coimbatore
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Banned SUP items No. of | Typel Type 2 Type 3 Type 4 Type 5
alternative
s available
Plastic sheets 3 Silver foil Banana leaf Paper roll
Plastic carry bags 4 Cloth bags Biodegradable Paper bags | Handicraft bags
(below 75 microns) bags
Plastic balloon sticks 2 Wooden sticks | Thread
Plastic flag sticks 2 Wooden sticks | Thread
Plastic flags 1 Paper flag
Plastic films on 0
cigarette packets
Plastic films on 1 Paper Envelope
invitation cards
Plastic films on sweet 1 Paper boxes
boxes
PVC banners (below 4 Above 300 GSM Above 125 | 200-micron
100 microns) 100-micron flex microns. banners
Plastic candy sticks 1 Wooden stick
Plastic cups and 4 Ceramic Cups Hard acrylic Steel cups, | Sugarcane
glasses cups glass cups | Bagasse bio-
degradable cups
Plastic earbuds 2 Wooden stick Paper based
carbuds
Plastic spoons, forks, 2 Steel spoon, Wooden fork,
and knives fork, knives spoon, knives
Plastic Ice cream 1 Wooden stick
sticks
Plastic plates 5 Steel plates Biodegradable | Ceramic Hard Acrylic Palm and
Sugarcane plates plates bamboo tree-
Bagasse Plates based plates
Plastic straws 1 Paper straws
Plastic trays 3 Steel tray Actylic trays Wooden
trays
Thermocol decorative 2 Hard Plastic Reusable foam

décor items

materials
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Delhi (SDMC)

Delhi, officially called the National Capital Territory of Delhi (NCT) is a union territory comprising New Delhi,
the capital city of India. It is situated along the west bank of the Yamuna River, and is surrounded by the state of
Haryana on three sides, and by Uttar Pradesh on the east.

The Municipal Corporation of Delhi is one of the largest municipal bodies in the wotld providing civic services
to approximately 20 million citizens of Delhi. Until May 2022, it was divided into 3 civil bodies, titled, the East
Delhi Municipal Corporation (EDMC), South Delhi Municipal Corporation (SDMC), and the North Delhi
Municipal Corporation (NDMC). The SDMC spans an area of 656.9 sq km. and comprises a population of
about 65 lakh. It is divided into 4 main zones, namely Central Zone, South Zone, West Zone, and Najafgarh
Zone constituting 104 municipal wards.

1.Single-use Plastic Waste Inventory

In SDMC, the municipal waste was collected from three Residential areas, High-income residential (Ward No.
2S), Middle-income Residential areas (Ward No. 3S), and Low-income residential areas (Ward No. 4S), and one
sample each from Mixed Commercial & Residential (Ward No. 1S), and Commercial areas (Ward No. 6S). A
sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs taken
out for recycling/reuse.

The inventortisation study in SDMC was conducted from 26 to 29 May 2022 at the transfer station at Raghubir
Nagar. The door to door waste collected from households of selected wards was brought to the transfer station
for inventory.

Results of inventory

Banned SUPs accounted for about 36% of total plastic waste in Delhi (SDMC). The most common banned
SUP found in the waste stream are carry bags, accounting for more than 92% (by weight) of all the banned
SUPs. Cutlery items, the other prominent banned SUPs, accounted for 7.09% of the total banned SUPs. The
contribution of the rest of the banned SUPs was less than 0.3%.

Table 1: Banned SUPs in the waste stream

SI. no. Banned SUPs Percentage of total banned SUPs
Y
1 Plastic sticks (()23
2 Carry bags 92.53
3 Plastic sheets 0.00
4 Cutlery items 7.09
5 Wrapping and film 0.09
6 Others 0.00

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of March and May 2022.

Table 2: Markets selected for the survey

SL. No. | Zone Market name

1 Najafgarh Dwarka sector 12 and Dabri-mor market
2 West Tilak Nagar and Rajori Garden

3 South Malviya Nagar and Yusuf Sarai

4 Central Lajpat Nagar and South Extension

The survey covered 277 shops in four selected markets in SDMC. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in Delhi
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Table 3: Types of alternatives to SUPs in Delhi (SDMC)
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 1 Paper sheet
SUP catry bags (below 4 Paper bag Paper envelope | Cloth Bag Woven Bag
75 ) available
Plastic balloon sticks 1 Yarn
Plastic flag sticks 0
Plastic flags 1 Paper flag Clothing Flag
Wrapping/ films on 0
cigarette packets
Plastic wrapping/films 1 Paper envelope
on invitation cards
Wrapping/ films on 0
sweet boxes
PVC banners below 2 Cloth banner Canvas
100 u
SUP candy sticks 1 Wooden candy
sticks
Cups and glasses 4 Clay cup Paper cup Steel Glass Reusable cup
Earbuds 0
Spoons forks knives 2 Steel spoon, fork, Wooden fork,
knives spoon and
knives
Ice cream sticks 2 Wooden stick Bamboo stick
Plates 2 Steel plates Paper plates
Straws 1 Paper straws
SUP trays 2 Paper tray Reusable tray
Thermocol decorative 2 Tissue paper Paper
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Dhanbad

Dhanbad is located in the Eastern state of Jharkhand, and shatres a border with West Bengal. Dhanbad is
known as the Coal Capital of India, with more than 100 coal mines. The Dhanbad Municipal
Corporation(DMC) constitutes an area of 355.77 sq km. It is divided into 55 municipal wards, and houses a
population of about 2.8 million (as per Census 2011). The DMC was formed in 2006 by combining the erstwhile
Dhanbad Municiaplaity, Jharia NAC, Sindri NAC, Katras NAC, Chhatandh NAC, and 27 other census towns
located in and around Dhanbad. There are about 2,20,783 households in Dhanbad.

1.Single-use Plastic Waste Inventory

In Dhanbad, the municipal waste was collected from three residential wards every day. The residential wards from
where waste was collected during the five study are Ward number 21, 22, 23, 25, 28. Similatly, waste was collected
from two commercial wards every day. Commercial waste was collected from Ward number 23, 24 and 27. Ward
23 is a mixed ward. It has residential as well as a large commercial area from where waste is collected separately.
From Ward 23, both residential and commercial samples were collected.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Dhanbad was conducted from 26 to 30 June 2022 at one of the transfer stations,
where door to door waste collected from identified wards were brought for inventory.

Results of inventory

Banned SUPs account for about 24% of the total plastic waste in Dhanbad. The most common banned SUPs
found in the waste stream are carry bags, accounting for more than 92% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 7% of the total banned SUPs. The contribution
of the rest of the banned SUPs was less than 1% of the total plastics by weight.

Table 1: Banned SUPs in the waste stream

Sl.no. | Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 0.24

2 Carry bags 92.35

3 Plastic sheets 0.06

4 Cutlery items 7.09

5 Wrapping and film 0.10

6 Others 0.16

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of April and May 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North Hirapur, Bartand

2 South Digwadih, Sindri

3 East Jharia, Phusbunglow
4 West Katrasgarh, Putki

The survey covered 259 shops in four selected markets in Dhanbad. The results are as provided below.
Figure 1: Sale of SUPs and alternatives in Dhanbad
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Table 3: Types of alternatives to SUPs in
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Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Aluminium sheets | Paper sheets
Plastic carry bags 2 Paper Bags Cloth bags
(<75 w)
Plastic balloon sticks 1 Latex rubber sticks
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards without
invitation cards films
Plastic films on sweet 1 Cardboard/
boxes paper box
without film
PVC banners (<100 p) 1 Above 100 microns
Plastic candy sticks 1 Paper stick
Plastic cups and glasses 3 Paper cups and Steel cupsand | Hard
glasses glasses plastic/
ceramic cups
Plastic earbuds 0
Plastic spoons, forks and 2 Steel cutlery Wooden
knives cutlery
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 2 Ceramic plates, Steel
reusable plastic
plates
Plastic straws 1 Paper straws
Plastic trays 2 Aluminium trays Paper trays
Thermocol decorative 1 Paper décor
items
Thermocol decorative 1 Paper

items.

decorative items

# Plastic flags and flag sticks was not found during the survey.
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Guwahati

Guwabhati, the capital city of Assam, is also known as the gateway of North-East and is the largest city in the
entire North-Eastern Region. It is situated between the southern bank of the Brahmaputra River and the foothills
of the Shillong plateau. Dispur, a part of Guwahati, serves as the capital of Assam. The Guwahati municipal
corporation (GMC) is the administrative body that looks after civic amenities, including the town’s municipal
solid waste (MSW) management. It consists of 60 wards (delimited from 31 wards), with a total area of 216.79
sq km.

1.Single-use Plastic Waste Inventory

In Guwahati, the municipal waste was collected from six residential wards, High-income residential (Ward Nos.
33 and 37), Middle-income residential areas (Ward Nos. 26 and 31), and Low-income residential areas (Ward
Nos. 20 and 23), two mixed commercial and residential wards (Ward 18 and 32), and two commercial wards

(Ward 17 and 39).

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Guwahati was conducted from 7 to 10 May 2022 at a designated place where all
the waste were brought and characterised. The rate of segregation in Guwahati is poor.

Results of inventory

Banned SUPs accounted for about 30% of total plastic waste in Guwahati. The most common banned SUP
found in the waste stream ate carry bags, accounting for more than 76% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 23% of the total banned SUPs. The contribution
of the rest of the banned SUPs was less than 1%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 0.32

2 Carry bags 76.18

3 Plastic sheets 0.00

4 Cutlery items 23.45

5 Wrapping and film 0.05

6 Others 0.00

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of April and May 2022. In each

zone, major markets, which represented diversity in economic activities, were selected.

Table 2: Markets selected for the survey

SI. No. | Zone Market name

1 North Fancy Bazar and Lakhtokia
2 South Six Mile

3 East Ganeshguri

4 West Maligaon and Adabari

The survey covered 172 shops in four selected markets in Guwahati. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Guwahati
Banned SUP items No. of |Typel Type 2 Type 3 Type 4 Type5
alternative
s available
Plastic sheets 0
Plastic carry bags 4 Paper bag Paper Cloth Bag | Woven Bag
(below 75 microns) envelope
Plastic balloon sticks 2 Thread Ribbon
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards
invitation cards without
lamination
Plastic films on sweet 0
boxes
PVC banners (below 0
100 microns)
Plastic candy sticks 0
Plastic cups and glasses 3 Paper cup | Steel Glass | Reusable
and cup and
glasses glasses
Plastic earbuds 0
Plastic spoons, forks 2 Steel spoon, | Wooden
and knives fork, knives | fork, spoon
and knives
Plastic Ice cream sticks 1 Wooden stick
Plastic plates 5 Steel plates Paper Arecanut | Ceramic Aluminium
plates leaf plates | plates foils
Plastic straws 1 Paper straws
Plastic trays 1 Reusable
tray
Thermocol decorative 0
Plastic sheets 0
Thermocol decoratives 2 Paper décor | Cloth
decor
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Indore

It is the largest city in Madhya Pradesh, and is regarded as the commercial capital of the state. It is located at a
distance of 190km from the capital city of Bhopal and is spread over an area of 3898 sq km. As per the Census
2011, the population of Indore is estimated to be 32,76,697. Indore city presents a happy blend of historical
past and promises of rapid future modernisation. Indore has been part of the Swachh Survekshan survey since
its inception and ranked 25th place in 2016. It has been ranked as India’s cleanest city for three years in a row as
pet the Swachh Survekshan for 2017, 2018 and 2019.

1.Single-use Plastic Waste Inventory

In Indore, the municipal waste was collected from six residential wards High-income residential (Ward Nos. 45
and 47), Middle-income Residential areas (Ward Nos. 26 and 27), and Low-income residential areas (Ward Nos.
24 and 40), two mixed commercial and residential wards (Ward 25, 43) and two commercial areas from (Ward
57 and 47). Before the characterisation study, the waste collectors were trained not to take out any valuable dry
waste from the sample.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Indore was conducted from 7 to 12 May 2022 at the Material Recovery Facility,
the town mostly collects segregated waste and all the collected waste is send to this facility for resource
recovery.

Results of inventory

Banned SUPs accounted for approximately 12% of total plastic waste in Indore. The most common banned SUP
product found in the waste stream are catry bags, accounting for 56.9% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for 36.9% of the total banned SUPs. The contribution of the
rest of the banned SUPs like plastic sheets with thickness less than 50 microns, plastic wrappings on Invitation
cards and sweet boxes, plastic films on cigarette packets, and other products adds up to 6% of the total weight.

Table 1: Banned SUPs in the waste stream

Sl.no. | Banned SUPs Percentage of total banned SUPs
)

1 Plastic sticks 0.72

2 Carry bags 56.89

3 Plastic sheets 1.48

4 Cutlery items 36.90

5 Wrapping and film 1.71

6 Others 2.31

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives
® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of April and May 2022.

Table 2: Markets selected for the survey

SI. No. | Zone Market name

1 North East 56 dukaan, Patnipura square, Malwa Mill
2 South East Bhawarkua market, Sapnasangeeta Road
3 North West Sangam Nagar, Banganga Side Market

4 South West Bada Ganpati, Kalani Nagar

The survey covered 250 shops in four selected markets in Indore. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Indore
Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 1 Silver foil paper roll
Plastic carry bags (below 1 Non-woven Catry
75 microns) bags
Plastic balloon sticks 2 Wooden sticks Thread
Plastic flag sticks 2 Wooden sticks Thread
Plastic flags 0
Plastic films on cigarette 0
packets
Plastic films on 1 Paper Envelope
invitation cards
Plastic films on sweet 1 Paper boxes
boxes
PVC banners (below 4 Above 100-micron | 300 GSM Above 125 | 200-micron
100 microns) flex microns. | banners
Plastic candy sticks 1 Wooden stick
Plastic cups and glasses 4 Ceramic Cups Hard acrylic cups | Steel cups, | Sugarcane
glass cups | Bagasse
bio-
degradable cups
Plastic earbuds 1 Wooden stick
earbuds
Plastic spoons, forks, 1 Steel spoon, fork,
and knives knives
Plastic Ice cream sticks 1 Wooden stick
Plastic plates 4 Steel plates Biodegradable Ceramic | Hard Acrylic
Sugarcane plates plates
Bagasse Plates
Plastic straws 1 Paper straws
Plastic trays 3 Steel tray Actrylic trays Wooden
trays
Thermocol decorative 1 Hard Plastic décor
items
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Jorhat

Jorhat is about 300 km away from the state capital Guwahati, situated on the southern bank of the Brahmaputra
river. One of the major commercial hubs of Assam, Jorhat is also known as the cultural capital of the state.
Bhogdoi river, a tributary of the Brahmaputra, passes through the city and is the primary source of water for its
residents. As per the Census 2011, Jorhat Municipal Board (covering the outgrowth area) had a population of
1.27 lakh; the estimated population for 2020 is over 2.2 lakh.

1.Single-use Plastic Waste Inventory

In Jorhat, the municipal waste was collected from three residential wards (Ward No. 3, 7 and 17), one mixed
commercial and residential, and one commercial wards (Ward No. 8 and 12). Before the characterisation study,
the waste collectors were trained not to take out any valuable dry waste from the sample. See Figure 3 for the
location of the selected wards.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Jorhat was conducted from 7 to 11 April 2022 at the landfill site. The waste
segregation rate in the city is very poor.

Results of inventory

Banned SUPs account for about 46% of the total plastic waste in Jorhat. The most common banned SUPs found
in the waste stream are carry bags, accounting for more than 91% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for 8.5% of the total banned SUPs. The contribution of the
rest of the banned SUPs was less than 0.2%.

Table 1: Banned SUPs in the waste stream

SL no. Banned SUPs Percentage of total banned SUPs
(%)
1 Plastic sticks 0.02
2 Carry bags 91.34
3 Plastic sheets 0.00
4 Cutlery items 8.49
5 Wrapping and film 0.14
6 Others 0.00
Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

L]

Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was catried out in selected market areas in different zones, in the month of April and May 2022.

Table 2: Markets selected for the survey

SI. No. |Zone Market name
1 North Chowk Bazaar
2 South Tarazan Market
3 East Gar Ali Market
4 West Baruah Chariali

The survey covered 123 shops in four selected markets in Jorhat. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Jorhat
Banned SUP items No. of | Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 0
Plastic carry bags 1 Paper bags
(<75 )
Plastic balloon sticks 0
Plastic flag sticks 1 Wooden
Plastic flags 1 Paper
Plastic films on cigarette 0
packets
Plastic films on 0
invitation cards
Plastic films on sweet 1 Paper boxes
boxes without film
PVC banners (<100 w) 1 >100 p flex
Plastic candy sticks 0
Plastic cups and glasses 4 Ceramic cups Paper cups Steel Steel cup,
glasses and | ceramic cup and
glass reusable ceramic
(matetial) cups
olasses
Plastic earbuds 0
Plastic spoons, forks and 1 Steel spoon, fork
knives and knife
Plastic ice-cream sticks 1 Wooden stick
Plastic plates 3 Steel plate Laminated Ceramic
paper plates plates
Plastic straws 1 Paper straws
Plastic trays 2 Steel tray Reusable
plastic trays
Thermocol decoratives 2 Tissue paper Paper items
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Karaikal

Karaikal is a small coastal town located in the Union Tertitory of Puducherry. It is surrounded by Nagapattinam
and Tiruvarur districts of Tamil Nadu and the Bay of Bengal in the North, South, West and East, respectively.
It lies at a distance of 140 kms from Puducherry and about 300 kms south of Chennai. The Arasalar river, a
tributary of the Cauvery River flows through Karaikal, making it a part of the fertile Cauvery delta. According to
2011 Census, Karaikal is home to 21,320 households and has a total population of 86,838. The current estimated
number of households in 2022 in Karaikal is 25,653 with a population is 1 Lakh. The town is spread over an area
of 52 sq km. and is divided into 18 municipal wards.

1.Single-use Plastic Waste Inventory

In Karaikal, the municipal waste was collected randomly from six residential wards per day (Ward Nos. 15, 17, 4,
12,11, 9 in 5 days) and two vehicles collecting commercial waste from wards 1 to 16.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Karaikal was conducted from 4 to 8 July 2022 at the Material Recovery Facility,
since the town mostly collects segregated waste and all the waste is collected and send to this facility for
resource recovery before going to the dumpsite.

Results of inventory

Banned SUPs account for 17.6% of the total plastic waste in Karaikal. The most common banned SUPs found
in the waste stream are carry bags, accounting for 90% (by weight) of all the banned SUPs. Cutlery items, the
other prominent banned SUPs, accounted for 7.58% of the total banned SUPs. The contribution of the rest of
the banned SUPs was about 3%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)
1 Plastic sticks 1.48
2 Carry bags 89.43
3 Plastic sheets 0.08
4 Cutlery items 7.58
5 Wrapping and film 0.12
6 Others 1.32
Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

L]

Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and their alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of June and July 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North Keezhakasakudy Market
2 South Polican Street

3 East Nehru Market

4 West Dargah Market

The survey covered 140 shops in four selected markets in Karaikal. The results are as provided below.

305



1439

Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Karaikal
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Banana Leaves Aluminium
sheet (Silver
cover
sheets
Plastic carry bags 3 Paper bags Cloth bags Bio-degradable
(<75 W) carry bags
Plastic balloon sticks 1 Wooden sticks
Plastic flag sticks 1 Wooden sticks
Plastic flags 2 Paper flags Cotton cloth
flags
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards
invitation catds
Plastic films on sweet 1 Cardboard/ Paper
boxes boxes
PVC banners (<100 w) 1 Cloth banners
Plastic candy sticks 1 Wooden sticks
Plastic cups and glasses 1 Steel cups and
glasses
Plastic earbuds 1 Bamboo earbuds
Plastic spoons, forks and 1 Steel cutlery
knives
Plastic ice-cream sticks 2 Manufactured Tree
Wooden sticks sticks(twigs)
Plastic plates 1 Steel plates
Plastic straws 0
Plastic trays 1 Aluminium trays
Thermocol decoratives 1 Paper décor
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Lucknow

Lucknow is the state capital and the second largest urban agglomeration in the state of Uttar Pradesh. The
Lucknow Municipal Corporation (LMC) is the administrative body in charge of civic amenities in the city and
its municipal solid waste (MSW) management. LMC consists of 8 zones and 110 wards, with a total area of 248
sq km. The city is ranked 12th in the Swachh Survekshan ranking 2021, the Central Government’s annual
cleanliness survey. As per Census 2011, Lucknow Municipal Corporation had a population of 28.17 lakh, the
estimated population for 2021 is over 37.9 lakh.

1.Single-use Plastic Waste Inventory

Fresh municipal waste samples were collected directly from the vehicles transporting waste from various wards.
In Lucknow, the municipal waste was collected randomly from five residential wards (Ward 27, 42, 66, 92 and
99), one sample each from different economic strata, one sample from three mixed commercial and residential
wards (Ward 55, 102 and 104) on different days, and one commercial ward (Ward 21).

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Lucknow was conducted from 15 to 19 September 2022 at one of the transfer
stations on Seth Ramjas Road, near Lucknow zoo. The door to door waste collected from the identified wards
were brought at the transfer station for inventory.

Results of inventory

Banned SUPs account for about 11% of the total plastic waste in Lucknow. The most common banned SUPs found
in the waste stream are carry bags, accounting for more than 93% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for 5.11% of the total banned SUPs. The contribution of
the rest of the banned SUPs was less than 2%.

Table 1: Banned SUPs in the waste stream

SI. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 0.35

2 Carry bags 93.42

3 Plastic sheets 0.05

4 Cutlery items 5.11

5 Wrapping and film 0.50

6 Others 0.56

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

* Wrapping and film include films on the sweet box, invitation card and cigarette packet

L]

Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of August and September 2022.

Table 2: Markets selected for the survey

SL. No. | Zone Market name

1 North Gayatri market and Gol market

2 South Bangla Bazar/Telibagh and Sadar Bazaar/ Kaka market
3 East Chinhat and Bhootnath market

4 West Rahmani market, Chanda market

The survey covered 333 shops in four selected markets in Lucknow. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Lucknow
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets
Plastic carry bags 3 Paper bag Cloth Bag >75 microns
(<75
Plastic balloon sticks 1 Wooden stick
Plastic flag sticks 0
Plastic flags 2 Paper Cloth
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards without
invitation cards any wrapping
Plastic films on sweet 0
boxes
PVC banners (<100 w) 0
Plastic candy sticks 0
Plastic cups and glasses 4 Paper Steel Glass Ceramic Glass
Plastic earbuds 1 Wooden stick
Plastic spoons, forks and 2 Steel spoon, fork, Wooden fork,
knives knives spoon and
knives
Plastic ice-cream sticks 1 Wooden stick
Plastic plates 4 Steel plates Paper plates Pattal aluminium
(leaf plates) foil
Plastic straws 1 Paper straws
Plastic trays 0
Thermocol decoratives 0
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Mamallapuram

Mamallapuram also known as Mahabalipuram, is a coastal town located in the Chengalpattu district of the
southern state of Tamil Nadu. It is situated on the Coromandel coast of Bay of Bengal, at a distance of 56 km south
from Chennai, the capital city of Tamil Nadu. The town is spread across an area of 12.85 sq km. As per the SECC
of 2011, the total population of the town is around 15,000. A total of 5,994 households reside in Mamallapuram.
The current population (Census 2021) is around 20,000. It is best known for the UNESCO World Heritage Site
of the Hindu Group of monuments at Mahabalipuram belonging to the 7th and 8th centuries.

1.Single-use Plastic Waste Inventory

Fresh municipal waste samples were collected directly from the vehicles transporting waste from various wards.
As the population size in Mamallapuram is very small, one vehicle had the capacity to collect municipal waste from
two to three municipal wards based on the size and population in the wards. Hence, five vehicles, three from
Residential areas, High-income residential (Ward Nos. 4, 5, and 8), Middle-income Residential areas (Ward Nos. 9,
14, and 15), and Low-income residential areas (Ward Nos. 10, 11, 12, and 13), and 1 vehicle each from Mixed
Commercial & Residential (Ward Nos. 6 & 7), and Commercial areas (Ward Nos. 2,7, and 3) were chosen for
taking the samples.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Mamallapuram was conducted from 1 to 5 July 2022 at the Material Recovery
Facility, since the town mostly collects segregated waste and all the waste is collected and send to this facility for
resource recovery.

Results of inventory

Banned SUPs account for about 20.6% of the total plastic waste in Mamallapuram. The most common banned
SUPs found in the waste stream are carry bags, accounting for more than 85% (by weight) of all the banned
SUPs. Cutlery items, the other prominent banned SUPs, accounted for 12.9% of the total banned SUPs. The
contribution of the rest of the banned SUPs was less than 2%.

Table 1: Banned SUPs in the waste stream

Sl.no. | Banned SUPs Percentage of total banned SUPs
(%)
1 Plastic sticks 1.96
2 Carry bags 85.02
3 Plastic sheets 0.02
4 Cutlery items 12.90
5 Wrapping and film 0.10
6 Others 0.00
Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

L]

Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of June and July 2022.

Table 2: Markets selected for the survey

Sl. No. |Zone Market name

1 North Kovalam Road

2 South Poonchery

3 East Mahabalipuram Sea shore market
4 West Tirukkallukundram Road

The survey covered 111 shops in four selected markets in Mamallapuram. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Mamallapuram
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Banana Leaves Aluminium
sheet
Plastic carry bags 3 Paper bags Cloth bags Aluminium
(<75 pouches
Plastic balloon sticks 1 Thread
Plastic flag sticks 0
Plastic flags 1 Paper flags
Plastic films on cigarette 0
packets
Plastic films on 1 Cards without films
invitation cards
Plastic films on sweet 1 Cardboard boxes
boxes without plastic film
Plastic candy sticks 0
Plastic cups and glasses 3 Steel cups and Glass crockery | Paper cups and
glasses glasses
Plastic earbuds 1 Wooden earbuds
Plastic spoons, forks and 2 Aluminium cutlery | Wooden knives
knives
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 3 Steel plates Paper plates Aluminium
foil
Plastic straws 1 Paper straws
Plastic trays 1 Aluminium trays
Thermocol decorative 1 Paper
items. decorative items

# Shaops printing PV'C banners could not be found in the town. 1 ocals explain that they are generally purchased from Chennai or other

nearby towns.
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Mysuru

Mysuru is a city located in the southern part of the Indian State of Karnataka. It is located in the foothills of
the Chamundi Hills of the Western Ghats, and at a distance of 145 kms south-west from Bangalore, the IT hub
of India. The Kaveri River and its tributary, the Kabini river flows through the northern and southern
boundaries of the city, respectively. As per Census 2011, the total number of households in Mysuru is 2,15,061
with a population of 9,20,550.

1.Single-use Plastic Waste Inventory

In Mysuru, the inventory was done on door to door dry waste samples collected from three Residential areas, High-
income residential (Ward No. 59), Middle-income Residential areas (Ward No. 5), and Low-income residential
areas (Ward No. 10), and one from Mixed Commercial & Residential (Ward No. 63), and Commercial areas
(Watd No. 49) were chosen for taking the samples.

(Note: ITC-WOW has been assigned to collect the dry waste from these localities and the wet waste is collected by the separate
concessionaire assigned by the municipality).

The inventorisation study in Bengaluru was conducted from 02 to 06 July 2022 at the Material Recovery
Facility operated by I'TC. The dry waste collected from door to door collection is brought at the facility for
resoutce recovery.

Results of inventory

Banned SUPs account for about 12.2% of the total plastic waste in Mysuru. The most common banned SUPs
found in the waste stream are carry bags, accounting for more than 57.93% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 23.62% of the total banned SUPs. Other SUPs
like plastic flags, PVC banners and thermocol decorative items account for 8.6% of the total banned SUPs (by
weight). The contribution of the rest of the banned SUPs was around 10%.

Table 1: Banned SUPs in the waste stream

SL no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 3.39

2 Carry bags 57.93

3 Plastic sheets 3.04

4 Cutlery items 23.62

5 Wrapping and film 3.42

6 Others 8.60

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives
® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and their alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of May and June 2022.

Table 2: Markets selected for the survey

Sl. No. |Zone Market name

1 North Maheshwara Layout,

2 South Vidyaranyapura, Kuvempu Nagara

3 East Rajeev Nagar, Udayagiri circle

4 West Saraswathi puram

5 Central Mandi mohalla, Lokanayaka nagar circle

The survey covered 280 shops in four selected markets in Mysuru. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Mysuru
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Aluminium sheets | Banana leaves
Plastic carry bags 2 Paper Bags Cloth bags
(<75
Plastic balloon sticks 1 Wooden sticks
Plastic flag sticks 3 Wooden sticks Rubber sticks | Cloth stick
Plastic flags 2 Cloth flags Paper flags
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards without
invitation cards films
Plastic films on sweet 1 Cardboard/
boxes paper box
without film
PVC banners (<100 w) 2 Cloth banners Above 230
GSM
Plastic candy sticks 0
Plastic cups and glasses 2 Paper cups and Steel cups and
glasses glasses
Plastic earbuds 1 Wooden earbuds
Plastic spoons, forks 2 Steel cutlery Wooden
and knives cutlery
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 2 Ceramic plates, Steel plates
reusable plastic
plates
Plastic straws 1 Paper straws
Plastic trays 1 Aluminium trays
Thermocol decoratives 2 Paper décor
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Surat

Surat is the second most populous city of Gujarat, which is situated on the bank of River Tapi. The Surat Municipal
Corporation (SMC) is the administrative body in charge of civic amenities in the city and its municipal solid waste
(MSW) management. SMC consists of 8 zones and 30 wards, with a total area of 461.6 sq km. The city is ranked
second in the Swachh Survekshan ranking 2021, the Central government annual cleanliness survey. As per Census
2011, Surat Municipal Corporation had a population of 44.6 lakh; the estimated population for 2021 is over
57.3 lakh.

1.Single-use Plastic Waste Inventory

In Surat, the waste for inventory was collected from three residential areas, High-income residential (Vesu),
Middle-income Residential areas (Bhatar), and Low-income residential areas (Dumas), and one from Mixed
Commercial & Residential (Piplod), and one from Commercial areas (City Light) were chosen for taking the
samples.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Surat was conducted from 02 to 06 August 2022 at one of the Material Recovery
Facility at Bhatar. The door to door collected waste, first goes to the MRF for resoutce recovery and then to
the dumpsite at Khajod.

Results of inventory

Banned SUPs account for about 18% of the total plastic waste in Surat. The most common banned SUPs found
in the waste stream are carry bags, accounting for more than 85% (by weight) of all the banned SUPs. Cutlery
items, the other prominent banned SUPs, accounted for 10.8% of the total banned SUPs. The contribution of
the rest of the banned SUPs was less than 4%.

Table 1: Banned SUPs in the waste stream

Sl.no. | Banned SUPs Percentage of total banned SUPs
(7o)
1 Plastic sticks 1.57
2 Carry bags 85.91
3 Plastic sheets 0.40
4 Cutlery items 10.78
5 Wrapping and film 0.12
6 Others 1.22
Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives
® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of August and September 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North Railway station and Chauta bazar
2 South Sachin market and Vesu

3 East Varacha and Hirabaug

4 West Jahangirpura and Adajan

The survey covered 274 shops in total within these four selected markets in Surat. The results are as provided below.

108

317



1451

Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Surat
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Paper Butter paper
SUP carry bags (below 4 Paper bag Cloth Bag >75 microns | Biodegradable
75 w) available bags
Plastic balloon sticks 1 thread
Plastic flag sticks 1 Wooden stick
Plastic flags 2 Paper Cloth
Wrapping/films on 0
cigarette packets
Plastic wrapping/films 1 Paper cards without
on invitation cards any wrapping
Wrapping/films on 2 Paper Butter paper
sweet boxes
PVC banners below 0
100 p
SUP candy sticks 1 Wooden stick
Cups and glassess 4 Glasses made of Paper Steel Glass | Ceramic
glass
Farbuds 1 Wooden stick
Spoons forks knives 2 Steel spoon, fork, | Wooden fork,
knives spoon and
knives
Ice cream sticks 1 Wooden stick
Plates 4 Steel plates Paper plates Ceramic Aluminium foil
Straws 1 Paper straws
SUP trays 2 wooden Reusable tray
Thermocol decorative 0
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Tirupati

Tirupati city is located in the southeastern part of Andhra Pradesh. It falls under the Chittoor district of A.P and
is situated at the foothills of the Eastern Ghats. The city is spread over an area of 27.44 sq km. It is located 550
kms from the capital city of A.P. The estimated population of the city in 2021 was 4.61 lakhs and a floating
population of 1 lakh. There are 1,04,252 households and almost 10,000 commercial and industrial establishments
in the city. The city is divided into 50 election wards in the municipality.

1.Single-use Plastic Waste Inventory

In Tirupati, the municipal waste samples were randomly collected from residential wards (Ward 5,6,8,13,14,19,
42, 43 and 47) and commercial wards (Ward 8, 10, 21, 28, 32, and 34). A high rate of source segregation was
observed in Tirupati. Most of the vehicles collecting municipal waste were seen to be receiving segregated
waste. Hence the inventory process was conducted on dry waste only.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Tirupati was conducted from 30 June to 4 July 2022 at the Material Recovery
Facility, since the town mostly collects segregated waste and all the waste is collected and send to this facility for
resoutce recovery.

Results of inventory

Banned SUPs account for about 6.9% of the total plastic waste in Tirupati. The most common banned SUPs
found in the waste stream are catry bags, accounting for more than 95.3% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 2.6% of the total banned SUPs, which is
relatively lower than most other cities of India. The contribution of the rest of the banned SUPs was less than 2%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 0.22

2 Carry bags 95.27

3 Plastic sheets 1.44

4 Cutlery items 2.62

5 Wrapping and film 0.18

6 Others 0.27

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of June and July 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North Anna Rao circle
2 South Gandhi Road

3 East Renigunta Road
4 West S V Nagar

The survey covered 140 shops in total within these four selected markets in Tirupati. The results are as provided
below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Tirupati
Banned SUP items No. of | Typel Type2 Type 3
alternative
s available
Plastic sheets 2 Silver Foil Paper sheets
Plastic carry bags 3 Paper bags Jute carry bags Cloth bags
(<75
Plastic balloon sticks 1 Thread
Plastic flag sticks 1 Paper stick
Plastic flags 2 Cloth flags Paper flags
Plastic films on cigarette 0
packets
Plastic films on 1 Paper card without films
invitation cards
Plastic films on sweet 1 Cardboard boxes
boxes
PVC banners (<100 w) 2 230 GSM Cloth banners
Plastic candy sticks 1 Paper sticks
Plastic cups and glasses 2 Steel glasses Paper glasses
Plastic earbuds 1 Wooden earbuds
Plastic spoons, forks 2 Steel cutlery Wooden spoons, forks
and knives and knives
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 3 Steel Plates Reusable plastic plates | Paper plates
Plastic straws 1 Paper straws
Plastic trays 2 Cardboard box/ trays Aluminium trays
Thermocol decorative 2 Paper décor Inflatable balloon
items décor
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Trivandrum

Trivandrum city also called the ‘Evergreen city of India’, is the capital of India’s most literate and socially developed
state, Kerala. It is located on the west coast of India and has national strategical importance, in terms of economy,
defence and education. The Trivandrum Municipal Corporation (TMC) is the administrative body in charge of civic
amenities in the city and its municipal solid waste (MSW) management. TMC is divided into 25 zones and consists of
100 wards, with a total area of 214.86 sq km.

1.Single-use Plastic Waste Inventory

In Trivandrum, at present more than 40% of the households in the city are managing the biodegradable waste by
themselves. For non-biodegradable waste the TMC has a calendar where they have disclosed what kind of
waste they will collect in which month, the plastics waste is collected on a weekly basis.

For the waste inventory purpose, dry waste (non-biodegradable waste) being collected on weekly basis i.e. largely
plastic waste was collected directly from the households. The team went with SHGs volunteers continuously for
5 days and collected the sample from different areas depending upon the economic strata. The list of wards and
areas from where the waste was collected for sampling is provided in Table 1.

Table 1: Banned SUPs in the waste stream

High income Middle income Low income Mixed commercial & Commercial
residential
PTP Nagar- 38 Vattiyoorkkavu-36 | Kanjirampara-30 Nettayam-33 Palayam-27
Thirumala-40 Peroorkkada-31 Jagathy-44 Fort-80 Chalai-71
Sasthamangalam-22 | Mannanthala-13 Pathirappally-20 Karamana-45 Manacaud-72
Kadakampally-92 Karikakom-91 Anamukham-95 Sanghumugham-89 Chakkai-86
Poojappura-42 Mudavanmugal-47 | Thrickannapuram-48 | Thambanoor-81 Beamapally-77
Ulloor-6 Sreckaryam-4 Chanthavila-2 Kesavadasapuram-15 Kazhakoottam-1

The inventorisation study was conducted from 21 to 25 June 2022 at the Material Recovery Facility, since all
the collected waste is send to MRF's for resource recovery.

Results of inventory

Banned SUPs account for about 8.2% of the total plastic waste in Trivandrum. The most common banned SUPs
found in the waste stream are carry bags, accounting for more than 90% (by weight) of all the banned SUPs. The
contribution of the rest of the banned SUPs was less than 8%. Cutlery items, the other prominent banned SUPs,
accounted for 3.5% of the total banned SUPs.

Table 2: Banned SUPs in the waste stream*

SI. no. Banned SUPs Percentage of total banned SUPs (%)
1 Plastic sticks 0.86
2 Carry bags 92.28
3 Plastic sheets 0.00
4 Cutlery items 3.55
5 Wrapping and film 0.49
6 Others 2.82

*The categories of banned SUPs are same as for other cities.

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of April and May 2022.

Table 3: Markets selected for the survey

SL. No. Zone Market name

1 North Kazhakoottam market area, Palayam connemara market (central)
2 South Venganoor Market, Vizhinjam market area

3 East Nettayam Market, Peroorkada Junction market area

4 West Manacaud market area, Chalai market

The survey covered 250 shops in four selected markets in Trivandrum. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Trivandrum
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 4 Silver foil paper roll | Banana Leaf | Paper Sheets | Aluminium foils
Plastic carry bags (<75 3 Paper bags Biodegradable | Cloth Bags
w plastics
Plastic balloon sticks 1 Wooden sticks
Plastic flag sticks 2 Wooden sticks Paper
Plastic flags 2 Cloth flags Paper flags
Plastic films on cigarette 0
packets
Plastic films on 0
invitation cards
Plastic films on sweet 0
boxes
PVC banners (<100 ) 1 Cloth Banners
Plastic candy sticks 1 Wooden sticks
Plastic cups and glasses 5 Ceramic Cups, Earthen cups | Steel cups, Hard plastic
paper cups glass cups cups
Plastic earbuds 0
Plastic spoons, forks and 2 Steel spoon, fork, Wooden
knives knives cutlery
(disposable)
Plastic ice-cream sticks 2 Wooden stick Edible cones
Plastic plates 4 Steel plates Leaf plates Ceramic Hard Acrylic
plates plates
Plastic straws 2 Paper straws Steel straws
Plastic trays 3 Steel tray Wooden trays | Aluminium
trays
Thermocol decoratives 1 Paper décor
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Vadodara

Vadodara also known as Baroda, is the second largest city in the Indian state of Gujarat. It serves as the
administrative headquarters of the Vadodara district and is situated on the banks of the Vishwamitri River, 141
kilometres (88 mi) from the state capital of Gandhinagar. The city is spread across 220.33 sq km. and there are
19 wards. As per Census 2011, the total population of the city was 17.4 lakhs, and the estimated population of
the city in 2021 is 22.4 lakhs.

1.Single-use Plastic Waste Inventory

In Vadodara, the municipal waste was collected from three residential wards one sample each from different
economic strata, High-income residential areas (Akota, Neelambar circle and New Gotri), Middle-income
Residential areas (Gorwa and Manjalput), and Low-income residential areas (Laxmipura), and one sample each
from Mixed Commercial & Residential (Wasna and Narayan garden road), and Commercial areas (R C Dutta
road and Airport road) were chosen for inventory.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Vadodara was conducted from 08 to 13 August 2022 at one of the transfer
stations near Gadhera market. The door to door waste collected from the identified areas were brought at this
station for the inventory study.

Results of inventory

Banned SUPs account for about 14.8% of the total plastic waste in Vadodara. The most common banned SUPs
found in the waste stream are catry bags, accounting for more than 87% (by weight) of all the banned SUPs.
Cutlery items, the other prominent banned SUPs, accounted for 9.9% of the total banned SUPs. The contribution
of the rest of the banned SUPs was less than 3%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 1.46

2 Carry bags 87.86

3 Plastic sheets 0.27

4 Cutlery items 9.90

5 Wrapping and film 0.11

6 Others 0.40

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives
® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of August and September 2022.

Table 2: Markets selected for the survey

SL. No. | Zone Market name

1 North Khanderao and Karelibaug
2 South Manjalpur and Makarpura
3 East Waghodiya

4 West Gotri

5 Central Akota and Alkapuri

The survey covered 280 shops in four selected markets in Vadodara. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Vadodara
Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Paper/ butter Aluminium foil
papet
SUP carry bags (below 4 Paper bag Cloth Bag >75 microns | Biodegradable
75 y) available bags
Plastic balloon sticks 1 thread
Plastic flag sticks 1 Wooden stick
Plastic flags 2 paper Cloth
Wrapping/ films on 0
cigarette packets
Plastic wrapping/films 1 Paper cards
on invitation cards without any
wrapping
Wrapping/ films on 2 Paper Butter paper
sweet boxes
PVC banners below 1 Cloth banners
100 p
SUP candy sticks 1 Wooden stick
Cups and glassess 4 Glasses made of | Paper Steel Glass Ceramic
glass
Earbuds 1 Wooden stick
Spoons forks knives 2 Steel spoon, fork, | Wooden fork,
knives spoon and
knives
Ice cream sticks 1 Wooden stick
Plates 4 Steel plates Paper plates Ceramic Aluminium
foil
Straws 1 Paper straws
SUP trays 2 Wooden Reusable tray
Thermocol decorative 1 paper
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Vijayawada

Vijayawada also known as Bezawada is a part of Andhra Pradesh States’ Capital Region. It is the
administrative headquarters of the NTR district. It belonged to the erstwhile Krishna district. Vijayawada lies
on the bank of the Krishna River surrounded by the Eastern Ghats (locally known as Indrakeeladri Hills).
Vijayawada is a well- established commercial, political, educational and cultural centre of Andhra Pradesh. The
total area under the VMC is 61.88 sq. kms. The city divided into 64 political wards, houses a population of
10,39,518 as pet the 2011 census. The city is divided into 34 sanitary divisions.

1.Single-use Plastic Waste Inventory

In Vijayawada, the municipal waste was collected from three residential wards one sample each from different
economic strata, High-income residential (Ward Nos. 32 and 12), Middle-income Residential areas (Ward Nos.
41 and 5), and Low-income residential areas (Ward Nos. 63 and 64), and one sample each from Mixed
Commercial & Residential (Ward Nos. 33 and 21), and Commercial areas (Ward Nos. 23 and 48) were chosen
for taking the samples.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Vijayawada was conducted from 03 to 07 July 2022 at the Material Recovery
Facility. The door to door waste collected from selected wards were brought to this facility for inventory.

Results of inventory

Banned SUPs account for about 26% of the total plastic waste in Vijayawada. The most common banned SUPs
found in the waste stream are carry bags and plastic sheets, accounting for more than 38% (by weight) each of
all the banned SUPs. Cutlery items, the other prominent banned SUPs, accounted for 16% of the total banned
SUPs. The contribution of the rest of the banned SUPs was less than 9%.

Table 1: Banned SUPs in the waste stream

SI. no. Banned SUPs Percentage of total banned SUPs
()

1 Plastic sticks 4.21

2 Carry bags 37.54

3 Plastic sheets 37.93

4 Cutlery items 16.04

5 Wrapping and film 0.79

6 Others 3.48

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was catried out in selected matket areas in different zones, in the month of June and July 2022.

Table 2: Markets selected for the survey

SI. No. |Zone Market name
1 North Bhavanipuram
2 South Patamata

3 East Gunadhala

4 West Krishnalanka

The survey covered 144 shops in four selected markets in Vijayawada. The results are as provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Vijayawada
Banned SUP items No. of |Typel Type2 Type 3 Type 4
alternative
s available
Plastic sheets 1 Banana Leaves
Plastic carry bags 2 Paper bags Cloth bags
75w
Plastic balloon sticks 1 Rubber balloon
sticks
Plastic flag sticks 0
Plastic flags 2 Paper flags Cloth bags
Plastic films on cigarette 0
packets
Plastic films on 1 Paper cards without
invitation cards film
Plastic films on sweet 1 Cardboard boxes
boxes
PVC banners (<100 w) 1 Above 230 GSM
Plastic candy sticks 1 Wooden sticks
Plastic cups and glasses 3 Steel Cups and Ceramic Glass crockery
glasses crockery
Plastic earbuds 1 Wooden earbuds
Plastic spoons, forks 2 Steel cutlery Wooden
and knives disposable
cutlery
Plastic ice-cream sticks 1 Wooden sticks
Plastic plates 3 Wooden plates Fibre, rigid Banana leaves
plastic plates
Plastic straws 1 Paper straws
Plastic trays 1 Paper trays
Thermocol decoratives 1 Paper décor
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Warangal

Warangal (urban) district is located in the northern region of Telangana. It consists of three urban cities,
Kazipet, Hanamkonda, and Warangal, together known as the Warangal Tri-cities. The district occupies an area of
1,304.5 sq km. The district houses a total population of 10,80,858, as per the 2011 census. There are no major
rivers flowing in and around the city, therefore the city relies on the Kakatiya canal originating from the Sriram
Sagar project to meet its water requirements.

1.Single-use Plastic Waste Inventory

In Warangal, the municipal waste was collected from three residential wards, High-income residential (Ward No. 38),
Middle-income Residential areas (Ward No. 50), and Low-income residential areas (Ward No. 60), and one sample
each from Mixed Commercial & Residential (Ward No. 49), and Commercial areas (Ward No. 48) were chosen
for inventory.

A sample from the dumpsite was also collected and characterised to assess the quantity of plastic and SUPs
taken out for recycling/reuse.

The inventorisation study in Warangal was conducted from 30 June to 4 July 2022 at one of the transfer
stations. The door to door since the town mostly collects segregated waste and all the waste is collected and
send to this facility for resource recovery.

Results of inventory

Banned SUPs account for about 22% of the total plastic waste in Warangal. The most common banned SUPs
found in the waste stream are carry bags, accounting for 88.2% (by weight) of all the banned SUPs. Cutlery items,
the other most prominent banned SUP, accounted for 10% of the total banned SUPs. The contribution of the rest
of the banned SUPs was less than 2%.

Table 1: Banned SUPs in the waste stream

Sl. no. Banned SUPs Percentage of total banned SUPs
(%)

1 Plastic sticks 1.1

2 Carry bags 88.2

3 Plastic sheets 0.0

4 Cutlery items 10.0

5 Wrapping and film 0.2

6 Others 0.5

Note:

® Plastic sticks include earbuds, balloon sticks, candy sticks, ice-cream sticks, straws and stirrers
® Cutlery items include plates, trays, cups, glasses, spoons, forks and knives

® Wrapping and film include films on the sweet box, invitation card and cigarette packet

® Others include plastic flags, PVC banners (<100 p) and thermocol decorations

2. Market Survey of Single-use Plastics

To assess the availability of banned SUP items and its alternatives within the municipal boundaries, a market
survey was carried out in selected market areas in different zones, in the month of June and July 2022.

Table 2: Markets selected for the survey

SL. No. |Zone Market name

1 North K.U Cross roads, Hanamkonda Chowrasta
2 South Nakkalagutta, MGM Hospital Road

3 East Pochamma maidan, Warangal Chowrasta

4 West Somidi Road, Kadipikonda

The survey covered 271 shops in total within these four selected markets in Mamallapuram. The results are as
provided below.
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Figure 1: Sale of SUPs and alternatives in
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Table 3: Types of alternatives to SUPs in Warangal
Banned SUP items No. of |Typel Type 2 Type 3 Type 4
alternative
s available
Plastic sheets 2 Silver Foil Paper sheets
SUP Carry bags (below 4 Paper bags Jute carry bags | Reusable carry | Non-woven
50 microns) bags carry bags
Plastic balloon sticks 0
Plastic flag sticks 0
Plastic flags 2 Paper flags Metal flags with
pin
Wrapping/ films on 0
cigarette packets
Plastic wrapping/films 1 Paper cards
on invitation cards without any film
Wrapping/films on 1 Cardboard boxes
sweet boxes
PVC banners below 1 Above 230 GSM
100 p
SUP candy sticks 0
Cups and glasses 3 Steel glasses Glass crockery | Paper glasses
Earbuds 1 Reusable Steel
earbuds
Spoons, forks and 2 Steel cutlery Wooden spoons,
knives forks and knives
Ice cream sticks 1 Wooden sticks
Plates 3 Steel Plates Reusable plastic | Paper plates
plates
Straws 1 Paper straws
SUP trays 2 Cardboard Aluminium
box/ trays covers
Thermocol decorative 2 Paper décor Inflatable
balloon décor
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INTERNATIONAL

Standard Test Method for

[I:[b) Designation: D 5231 — 92 (Reapproved 2003)

Determination of the Composition of Unprocessed

Municipal Solid Waste'

This standard is issued under the fixed designation D 5231; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method describes procedures for measuring the
composition of unprocessed municipal solid waste (MSW) by
employing manual sorting. This test method applies to deter-
mination of the mean composition of MSW based on the
collection and manual sorting of a number of samples of waste
over a selected time period covering a minimum of one week.

1.2 This test method includes procedures for the collection
of a representative sorting sample of unprocessed waste,
manual sorting of the waste into individual waste components,
data reduction, and reporting of the results.

1.3 This test method may be applied at landfill sites, waste
processing and conversion facilities, and transfer stations.

1.4 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only.

1.5 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific hazard
statements, see Section 6.

2. Terminology

2.1 Definitions:

2.1.1 composite item—an object in the waste composed of
multiple waste components or dissimilar materials, such as
disposable diapers, bi-metal beverage containers, electrical
conductors composed of metallic wire encased in plastic
insulation, etc.

2.1.2 solid waste composition or waste composition—the
characterization of solid waste as represented by a breakdown
of the mixture into specified waste components on the basis of
mass fraction or of weight percent.

2.1.3 sorting sample—a 200 to 300-b (91 to 136-kg)
portion deemed to represent the characteristics of a vehicle
load of MSW.

! This test method is under the jurisdiction of ASTM Committee D34 on Waste
Disposal and is the direct responsibility of Subcommittee D34.01.06 on Analytical
Methods.

Current edition approved July 31, 1992. Published September 1992.

2.1.4 unprocessed municipal solid waste—solid waste in its
discarded form, that is, waste that has not been size reduced or
otherwise processed.

2.1.5 waste component—a category of solid waste, com-
posed of materials of similar physical properties and chemical
composition, which is used to define the composition of solid
waste, for example, ferrous, glass, newsprint, yard waste,
aluminum, etc.

3. Summary of Test Method

3.1 The number of samples to be sorted is calculated based
on statistical criteria selected by the investigators.

3.2 Vehicle loads of waste are designated for sampling, and
a sorting sample is collected from the discharged vehicle load.

3.3 The sample is sorted manually into waste components.
The weight fraction of each component in the sorting sample is
calculated from the weights of the components.

3.4 The mean waste composition is calculated using the
results of the composition of each of the sorting samples.

4. Significance and Use

4.1 Waste composition information has widespread applica-
tions and can be used for activities such as solid waste
planning, designing waste management facilities, and estab-
lishing a reference waste composition for use as a baseline
standard in both facility contracts and acceptance test plans.

4.2 The method can be used to define and report the
composition of MSW through the selection and manual sorting
of waste samples. Where applicable, care should be taken to
consider the source and seasonal variation of waste.

4.3 After performing a waste composition analysis, labora-
tory analyses may be performed on representative samples of
waste components, or mixtures of waste components, for
purposes related to the planning, management, design, testing,
and operation of resource recovery facilities.

5. Apparatus

5.1 Metal, Plastic, or Fiber Containers, sufficient for stor-
ing and weighing each waste component, labeled accordingly.
For components that will have a substantial moisture content
(for example, food waste), metal or plastic containers are
recommended in order to avoid absorption of moisture by the

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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container and thus the need for a substantial number of
weighings to maintain an accurate tare weight for the container.

5.2 Mechanical or Electronic Weigh Scale, with a capacity
of at least 200 1b (91 kg) and precision of at least 0.1 1b (0.045
kg).

5.3 Heavy-Duty Tarps, Shovels, Rakes, Push Brooms, Dust
Pans, Hand Brooms, Magnets, Sorting Table, First Aid Kit,
Miscellaneous Small Tools, Traffic Cones, Traffic Vests, Leather
Gloves, Hardhats, Safety Glasses, and Leather Boots.

6. Hazards

6.1 Review the hazards and procedures with the operating
and sorting personnel prior to conducting the field activities.

6.2 Sharp objects, such as nails, razor blades, hypodermic
needles, and pieces of glass, are present in solid waste.
Personnel should be instructed of this danger, and they should
brush waste particles aside while sorting rather than projecting
their hands with force into the mixture. Personnel handling and
sorting solid waste should wear appropriate protection, such as
heavy leather gloves, dust masks, hardhats, safety glasses, and
safety boots.

6.3 During the processes of unloading waste from collection
vehicles and handling waste with heavy equipment, projectiles
may issue from the mass of waste. The projectiles can include
flying glass particles from breaking glass containers and metal
lids from plastic and metal containers that burst under pressure
when run over by heavy equipment. The problem is particu-
larly severe when the waste handling surface is of high
compressive strength, for example, concrete. Personnel should
be informed of this danger and wear eye and head protection if
in the vicinity of either the collection vehicle unloading point
or heavy equipment, or both.

6.4 Select a location for the discharge of designated loads,
manual sorting activities, and weighing operations that is flat,
level, and away from the normal waste handling and process-
ing areas.

6.5 Weigh storage containers each day, or more frequently,
if necessary, in order to maintain an accounting of the tare
weight.

6.6 Loss of mass from the sorting sample can occur through
the evaporation of water. Samples should thus be sorted as
soon as possible after collection.

6.7 Containers of liquids or other potentially dangerous
wastes shall be put aside and handled by the crew chief.

7. Calibration

7.1 All weigh scale equipment shall be calibrated according
to the manufacturer’s instructions. Take appropriate corrective
action if the readings are different from those of the calibration
weights.

8. Procedure

8.1 Secure a flat and level area for discharge of the vehicle
load. The surface should be swept clean or covered with a
clean, durable tarp prior to discharge of the load.

8.2 Position the scale on a clean, flat, level surface and
adjust the level of the scale if necessary. Determine the
accuracy and operation of the scale with a known (that is,
reference) weight.
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8.3 Weigh all empty storage containers and record the tare
weights.

8.4 Determine the number of samples to be sorted. The
determination is a function of the waste components to be
sorted and the desired precision as applied to each component.
Weights of 200 to 300 1b (91 to 136 kg) for sorting samples of
unprocessed solid waste are recommended. The number of
samples is determined using the calculational method de-
scribed in 9.1.

8.5 A comprehensive list of waste components for sorting is
given in Table 1. A description of some of the waste component
categories is given in Table 2. Other waste components can be
defined and sorted, depending on the purpose of the waste
composition determination. The list in Table 1 is comprised of
those components most commonly used to define and report
the composition of solid waste. It is recommended that, at a
minimum, the complement of left-justified categories in Table
1 be sorted. Similar breakdowns of solid waste composition are
therefore available for purposes of comparison, if desired.
Label the storage containers accordingly.

8.6 Vehicles for sampling shall be selected at random during
each day of the one-week sampling period, or so as to be
representative of the waste stream as agreed upon by the
affected parties. With respect to the random selection of
vehicles, any method is acceptable that does not introduce a
bias into the selection. An acceptable method is the use of a
random number generator. For a weekly sampling period of &
days, the number of vehicles sampled each day shall be
approximately n/k, where n is the total number of vehicle loads
to be selected for the determination of waste composition. A
weekly period is defined as 5 to 7 days.

8.7 Direct the designated vehicle containing the load of
waste to the area secured for discharge of the load and
collection of the sorting sample.

8.8 Collect any required information from the vehicle op-
erator before the vehicle leaves the discharge area. Direct the
vehicle operator to discharge the load onto the clean surface in
one contiguous pile, that is, to avoid gaps in the discharged
load in order to facilitate collection of the samples.

8.9 Using a front-end loader with at least a 1-yd *(0.765-m")
bucket, remove the material longitudinally along one entire
side of the discharged load in order to obtain a representative
cross-section of the material. The mass of material shall be
sufficient to form a mass of material which, on a visual basis,
is at least four times the desired weight of the sorting sample

TABLE 1 List of Waste Component Categories
Mixed paper

Other organics

High-grade paper Ferrous
Computer printout Cans
Other office paper Other ferrous
Newsprint Aluminum
Corrugated Cans
Plastic Foil
PET bottles Other aluminum
HDPE bottles Glass
Film Clear
Other plastic Brown
Yard waste Green
Food waste Other inorganics
Wood
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TABLE 2 Descriptions of Some Waste Component Categories

Category Description

Mixed paper Office paper, computer paper, magazines, glossy paper,
waxed paper, and other paper not fitting the categories
of newsprint and corrugated

Newsprint Newspaper

Corrugated Corrugated medium, corrugated boxes or cartons, and
brown (kraft) paper (that is, corrugated) bags

Plastic All plastics

Yard waste Branches, twigs, leaves, grass, and other plant material

Food waste All food waste except bones

Wood Lumber, wood products, pallets, and furniture

Other organics/
combustibles

Textiles, rubber, leather, and other primarily burnable
materials not included in the above component
categories

Ferrous Iron, steel, tin cans, and bi-metal cans
Aluminum Aluminum, aluminum cans, and aluminum foil
Glass All glass

Other inorganics/
non-combustibles

Rock, sand, dirt, ceramics, plaster, non-ferrous non-
aluminum metals (copper, brass, etc.), and bones

(that is, approximately 1000 1b (454 kg)). Mix, cone, and
quarter the material, and select one quarter to be the sorting
sample, using a random method of selection or a sequence
agreed by all affected parties, for the purpose of eliminating or
minimizing biasing of the sample. If an oversize item (for
example, water heater) composes a large weight percent of the
sorting sample, add a notation on the data sheet and weigh it,
if possible. Unprocessed solid waste is a heterogeneous mix-
ture of materials. Care must thus be taken during application of
the procedures for sample collection in order to obtain a
representative sample.

8.10 One sorting sample is selected from each collection
vehicle load designated for sampling. All handling and ma-
nipulation of the discharged load and longitudinal and sorting
samples shall be conducted on previously cleaned surfaces. If
necessary, remove the sorting sample to a secured manual
sorting area. The sorting sample may be placed on a clean table
for sorting for the convenience of the sorting personnel. The
sorting area shall be a previously cleaned, flat, level surface.

8.11 Position the storage containers around the sorting
sample. Empty all containers from the sorting sample, such as
capped jars, paper bags, and plastic bags of their contents.
Segregate each waste item and place it in the appropriate
storage container.

8.12 In the case of composite items found in the waste,
separate the individual materials where practical, and place the
individual materials into the appropriate storage containers.
Where impractical, segregate the composite items for classifi-
cation by the crew chief according to the following order:

8.12.1 If there are many identical composite items (for
example, plastic-sheathed aluminum electrical conductor),
place them into the waste component containers corresponding
to the materials present in the item, and in the approximate
proportions according to the estimated mass fraction of each
material in the item.

8.12.2 If there are only a few of the identical composite
item, place them in the storage container corresponding to the
material that comprises, on a weight basis, the majority of the
item (for example, place bi-metal beverage cans in the ferrous
container).

8.12.3 If composite items represent substantial weight per-
cents of the sorting sample, a separate category should be
established, for example, composite roofing shingles.

8.12.4 If none of the above procedures is appropriate, place
the item(s) (or proportion it (them)) in the storage container
labeled” other non-combustible” or “other combustible,” as
appropriate.

8.13 Sorting continues until the maximum particle size of
the remaining waste particles is approximately 0.5 in. (12.7
mm). At this point, apportion the remaining particles into the
storage containers corresponding to the waste components
represented in the remaining mixture. The apportionment shall
be accomplished by making a visual estimate of the mass
fraction of waste components represented in the remaining
mixture.

8.14 Record the gross weights of the storage containers and
of any waste items sorted but not stored in containers. The data
sheet shown in Fig. 1 can be used to record both gross and tare
weights.

8.15 After recording the gross weights, empty the storage
containers and weigh them again, if appropriate. Re-weighing
is important and necessary if the containers become moisture-
laden, for example, from wet waste.

8.16 Clean the sorting site, as well as the load discharge
area, of all waste materials.

9. Calculation

9.1 Number of 200 to 300-1b (91 to 136-kg) Samples:

9.1.1 The number of sorting samples (that is, vehicle loads)
(n) required to achieve a desired level of measurement preci-
sion is a function of the component(s) under consideration and
the confidence level. The governing equation for » is as
follows:

n = (t* slex)’

Q)]
where:
t* = student 7 statistic corresponding to the desired level of
confidence,
s = estimated standard deviation,
e = desired level of precision, and
X = estimated mean.

9.1.1.1 All numerical values for the symbols are in decimal
notation. For example, a precision value (e) of 20 % is
represented as 0.2.

9.1.1.2 One sorting sample is chosen per vehicle load.

9.1.1.3 Suggested values of s and of x for waste components
are listed in Table 3. Values of #* are given in Table 4 for 90 and
95 % levels of confidence, respectively.

9.1.2 Estimate the number of samples ( #") for the selected
conditions (that is, precision and level of confidence) and
components using (Eq 1). For the purposes of estimation, select
from Table 4 the #* value for n = for the selected level of
confidence. Since the required number of samples will vary
among the components for a given set of conditions, a
compromise will be required in terms of selecting a sample
size, that is, the number of samples that will be sorted. The
component that is chosen to govern the precision of the
composition measurement (and therefore the number of
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Waste Composition Data Sheet TABLE 3 Values of Mean ( x ) and Standard Deviation(s) for
Day/Date: Collection Company: Within-Week Sampling to De_te:rmine MSW Component
Site: Vehicle Type: Composition
Weather: Route No: c . Standard N _
Recorded by: omponen Deviation(s) ean (x)
Component Weight in Pounds Percent of Newsprint 0.07 0.10
Gross Tare Total Corrugated 0.06 0.14
. Plastic 0.03 0.09
Mixed Paper Yard waste 0.14 0.04
High Grade Paper Food waste 0.03 0.10
C tor Printout Wood 0.06 0.06
omputer rintou Other organics 0.06 0.05
Other Office Paper Ferrous 0.03 0.05
N . Aluminum 0.004 0.01
Newsprint Glass 0.05 0.08
Corrugated Other inorganics 0.03 0.06
Plastic 1.00
PET bottles AThe tabulated mean values and standard deviations are estimates based on
field test data reported for MSW sampled during weekly sampling periods at
HDPE bottles several locations around the United States.
Film
Other Plastic TABLE 4 Values of t Statistics (¢ *) as a Function of Number of
Food Waste Samples and Confidence Interval
Wood Number of Samples, n 90 % 95 %
Other Organics 2 6.314 12.706
3 2.920 4.303
Ferrous 4 2.353 3.182
Cans 5 2.132 2.776
6 2.015 2.571
Other Ferrous 7 1.943 2.447
Aluminum 8 1.895 2.365
9 1.860 2.306
Cans 10 1.833 2.262
Foil 1 1.812 2.228
12 1.796 2.201
Other Aluminum 13 1.782 2179
Glass 14 1.771 2.160
15 1.761 2.145
Clear 16 1.753 2131
Brown 17 1.746 2.120
18 1.740 2.110
Green 19 1.734 2.101
- 20 1.729 2.093
Other Inorganic
or _norganes 21 1.725 2.086
TOTALS 22 1.721 2.080
NOTES: 23 1.717 2.074
24 1.714 2.069
25 1.711 2.064
Lab sample taken? Yes No 23 1;82 gggg
FIG. 1 Waste Composition Data Sheet 28 1703 2052
29 1.701 2.048
samples required for sorting) is termed the “governing com- 30 1.699 2.045
ponent” for the purposes of this method. g; 1'2% g'ggg
9.1.3 After determining the governing component and its 41 1.684 2.021
corresponding number of samples (# ,), return to Table 4 and 46 1.679 2.014
. . 51 1.676 2.009
%
select the student ¢ statistic (* ) corresprondl.ng to n . 61 1671 2,000
Recalculate the number of samples, that is, n’, using 7*,. 71 1.667 1.994
9.1.4 Compare n , to the new estimate of , that is, n’, which 81 1.664 1.990
was calculated for the governing component. If the values o 1662 1.987
[ g g ent. 1 the 101 1.660 1.984
differ by more than 10 %, repeat the calculations given in 9.1.2 121 1.658 1.980
and 9.1.3. 141 1.656 1.977
o 161 1.654 1.975
9.1.5 Ifthe values are within 10 %, select the larger value as 189 1653 1973
the number of samples to be sorted. Refer to Appendix X1 for 201 1.653 1.972
w 1.645 1.960

a sample calculation of n.

9.2 Component Composition:

9.2.1 The component composition of solid waste is reported
on the basis of the mass fraction (expressed as a decimal) or

percent of waste component 7 in the solid waste mixture. The
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reporting is on the basis of wet weight, that is, the weight of
materials immediately after sorting.

9.2.2 The mass fraction of component i, mf;, is defined and
computed as follows:

Wi
mf; = ——— (@)
E w;
i=1
where:
w; = weight of component i and

j = number of waste components.
In those cases in which a container is used to store and weigh

the materials,

w; = gross weight — tare weight of container

3
9.2.3 The percent of component i, P, is defined and
computed as follows:
P, = mf; X 100
@

9.3 The mean component composition for the one-week
period is calculated using the component composition results
from each of the analysis samples. The mean mass fraction of
component i, mf;, is calculated as follows:

12z
=5 3 f)y (©)

and the mean percent of component i, P;, is calculated as
follows:

_ 1 =n
P = Ekzl (P @]

where:
n = number of samples.

10. Precision and Bias

10.1 A precision and bias statement cannot be made for this
test method at this time. However, the committee is interested
in conducting an interlaboratory test program and encourages
interested parties to contact ASTM Headquarters.>

11. Keywords

9.2.4 For the data analysis to be correct, the denominator of 11.1 composition; municipal solid waste; waste
(Eq 2) must be unity, and characterization

J

2 P;=100 (%) ) . .

i=1 ASTM Headquarters, 1916 Race Street, Philadelphia, PA 19103.

APPENDIX
(Nonmandatory Information)
X1. EXAMPLE CALCULATION OF THE NUMBER OF SAMPLES FOR ANALYSIS
X1.1 Example Assumptions: =50
X1.1.1 Corrugated is selected as the governing component. T (X1.1)
X1.1.2 A 90 % confidence level is selected. Referring again to Table 4, for n = 50,
X1.1.3 A precision of 10 % is desired.
1* =50) = 1.677 X1.2

X1.1.4 Therefore: o0 (1 ) (X1.2)

s =0.06 (from Table 3), and,

x =0.14 (from Table 3),

e =0.10, and [1677 006]

t*(n=9) =1.645 (from Table 4). 0.1(0.14)
. =52

Using (Eq 1): — (X13)

n = [r* s/(ex)]?
1645 (0.06) ]2
*[ 0.1(0.14) ]

Since 52 (that is, n") is within 10 % of 50 (that is, n ), 52
samples should be selected for analysis.
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or muitiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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Determination of Sorting Sample size, number of vehicle loads, Vehicle load

size and no. of days for sampling

The first step in characterization of the waste is to fix the sorting sample size, vehicle
load size, number of vehicle loads to be sampled (n) duration of sampling (k). As per
ASTM D 5231-92 ( hereafter referred to as Standard) , sorting samples size should
be in the range of 91-136 kg. Weekly sampling period (k) has been specified in the
range of 5-7 days in the Standard. Further, vehicle load size should be at least four
times the desired weight of the sorting sample size.

Further as per the ASTM standard (Section 9)
n=(t*s/(e*x))?
Where,

S: Estimated standard deviation = 0.03 for Plastic ( Table 3 of the
Standard)

X: Estimated mean=0.09 for Plastic ( Table 3 of the Standard)

e: Desired level of precision (If desired level of Precision is 10%
then e=0.1)
t: Student t statistic corresponding to the desired level of confidence

is calculated as per Table 4 of the ASTM standards

e )

n” is calculated using iteration method as per the Standard. An example

illustrating the same is given below

s =0.03
e=0.10
x =0.09

t (For n==~ and Confidence level = 90% = 1.645 ( from Table 4
of the Standard)

n'=(t*s/(e*x))?=30
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Forn'=30; t = 1.699 ( for Confidence level= 0.9) ( from Table 4
of the Standard)

n= ((1.645*0.03)/(0.1%0.09))2=32

Hence, number of vehicle load should vary between 30-32 as determined by the
aforementioned calculations. However, the volume of waste generated in a city is
subject to variations influenced by factors such as population density, geographic
location, the sampling and analysis capabilities of the local governing body, and
others. The computation of the number of vehicle loads is adjusted based on the need
for a higher confidence level and lower precision level, especially in the case of larger

cities.
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Example 1: Distribution of Sample Location ( Refer Section 2.2)

In a city ( XYZ) with a population of approx. from 5,01,500 a dynamic urban landscape
unfolds where the majority of residents belong to the middle-income group. Apart from
residential areas there are few slum areas within the city, one old temple working as
tourist spot for the city and some market hubs including wholesale and retail shops. To
efficiently manage the generated waste, Nagar Nigam has signed and MOU with
waste management agency. All generated waste is collected by Nagar nigam from
various dhalauns and localized waste collection points and being transported to MRF
facility installed by Waste Management Agency. Recyclable material are manually

separated and remaining is being sent to the only available disposal site of the city.
Key points of above description:

e Population between 100000 to 999999

o Majority of the people are middle income group and no high income groups

» All the waste generated in the city is being transported to the one disposal site
o One Material recover facility are installed

o There are multiple dhalaun and collection points near by the various wards to
collect waste.

Step one: Determination of parameter for waste Characterization
As per Table 1 of SOP following parameter can be determining

« No. of Vehicle to be sampled (n): 45

e Duration of sampling (No of Days) (k): 6
e Vehicle load size: 480 kg

e Sorting Sample size: 120 kg

Step Two: Distribution of the sampling locations

City area is divided into four zones East, West, North & South and subsequently
various wards in the zone are divided into Middle-income residential wards,

Economically Weaker Section (EWS) residential wards/slums and Commercial



wards (Market Area) and others. In addition, one disposal point is also identified
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in each Zone. Location distribution is given below:

Table 1: Sample location distribution

Zone 1 Zone 2 Zone 3 Zone 4 Total
MIEWIC (M D MEWI|IC M D M[EWI|C M D MIEWI|C M [D
DayIS WX IS IS WIS WIS S WIS
1 10 o pOf[pPO@t OPOPRNO [t OO 0PN QB
2 0|1 ppOoppOO [t [0opnJolo 110 j0op0p |6
3 (o0 popfpOPO OPppPppOQP OpOMEPOPN 00|18
4 00 P pppppMPO [Ojoppio opPOQPPOO |1 0N B
5 00 o opnfjop [0 (01 O ppofpofp [0 1[7
6 o0t O oOopfo0o [0 [pn]Jofo OpM[ [N |6
Tota
I 12 fpep2 pplepp 2M1m©0R21 1 216
45

Middle-income residential wards: Ml

Economically Weaker Section (EWS) residential wards/slums: EWS

Commercial wards (Market Area): CW

Mixed commercial and residential wards: Mx

Disposal Point: DS

The sample is required to be collected at waste generation points excluding the

one to be collected at the Disposal point.

Note: In the absence of predefined economic distinctions in a town, the
allocation of wards was determined by the predominant socio-economic nature
of the areas. For instance, if a ward has more than 50% high-income
residences, it is designated as a high-income ward. Conversely, if a ward has

over 50% low-income residents, it is categorized as a low-income ward, and so

forth. Vehicles from these identified categories may be selected.

Step 3: Sample collection and Sample preparation
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Sample collection: Vehicles collecting waste from each socio-economic strata
of each zone to be identified. Every day, select vehicles randomly from each
socio-economic strata of each zone. Make sure that the waste collectors are

not removing valuable plastics/ dry wastes beforehand.

Sample preparation: The entire vehicle load of waste i.e 480 Kgs should be
discharged in a designated area. Use the Quartering and coning method to

reduce the size of the shorting sample to 120 kg.
Waste characterisation:

First waste should be characterise into two categories Plastic waste and others
Subsequently The total plastic waste be sorted and weighed into 4 categories,
as per the EPR guidelines. Each sub-category should be weighed and

registered in the data sheet as given below:

Table 2A: Plastic Waste characterization (Plastic Packaging category wise) :

Generation points

Sorting
Vehicle Total [Category 1
Sample Category 2|Category 3|Category 4
Load ) PW( |PW (kg) (
Size ( Kg) PW (kg)(5) |PW (kg) (6) [PW (kg) (7)
No. (1) Kg) (3)4)
(2)
1 120 10 2 4 2.5 0
2 120 8 1.5 2 2 0.05
3 120 9 1.5 3 1 0.02
4 120 10 1.7 2.5 1.5 0.01
5 120 9 1.5 3 1 0
6 120 7 1 2 1 0.03
7 120 8.5 2 2 1.5 0
8 120 9 1 3 2 0.005
9 120 8 1.5 2 1.5 0
10 120 7 1 2 1.5 0.02
11 120 6.5 1 2 0.8 0
12 120 10 3 2 1 0.02
13 120 9 1.5 4 1 0.02
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Sorting
Vehicle Total [Category 1

Sample Category 2|Category 3|Category 4
Load ) PW( [PW (kg) (

Size ( Kg) PW (kg)(5) |PW (kg) (6) [PW (kg) (7)
No. (1) Kg) (3)[4)

(2)
14 120 10 1.7 4 1.5 0.01
15 120 9.5 1.5 3 1 0
16 120 8.5 1 2 1 0.03
17 120 10 2 2 2 0
18 120 9 1 3 2 0.005
19 120 11 2.5 3 2 0
20 120 7 1 2 1.5 0.02
21 120 8 1 2 1.5 0

2520 184 31.9 54.5 30.8 0.24

Table 2B: Plastic Waste characterization (Plastic Packaging category wise) :

Disposal points
Sorting
Vehicle Total [Category 1
Sample Category 2|Category 3|Category 4
Load ] PW( |PW (kg) (
Size ( Kg) PW (kg)(5) |PW (kg) (6) [PW (kg) (7)
No. (1) Kg) (3)4)
(2)
1 120 6 0.5 2 2 0.01
2 120 7 0.25 3 1 0
3 120 6.5 0.7 1 1 0
4 120 7 1 0.5 1 0.001
5 120 7.1 0.5 1 0.5 0
6 120 6.8 0.75 1.5 0.5 0
7 120 6 0.5 2 2 0.01
8 120 7 0.25 3 1 0
9 120 6.5 0.7 1 1 0
10 120 7 1 0.5 1 0.001
11 120 7.1 0.5 1 0.5 0
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Sorting
Vehicle Total [Category 1

Sample Category 2|Category 3|Category 4
Load ) PW( [PW (kg) (

Size ( Kg) PW (kg)(5) |PW (kg) (6) [PW (kg) (7)
No. (1) Kg) (3)[4)

(2)
12 120 6.8 0.75 1.5 0.5 0
13 120 6 0.5 2 2 0.01
14 120 7 0.25 3 1 0
15 120 6.5 0.7 1 1 0
16 120 7 1 0.5 1 0.001
17 120 7.1 0.5 1 0.5 0
18 120 6.8 0.75 1.5 0.5 0
19 120 6 0.5 2 2 0.01
20 120 7 0.25 3 1 0
21 120 6.5 0.7 1 1 0
22 120 7 1 0.5 1 0.001
23 120 7.1 0.5 1 0.5 0
24 120 6.8 0.75 1.5 0.5 0

2880 161.6 [14.8 36 24 0.044

Banned SUPs waste sorting

The total plastic waste also to be sorted into all the 20 banned SUP products and

should be weighed and registered in the data sheet as given below:

Table 3A : Plastic waste characterization (Single Use Plastic) — Generation point

Vehicle|Vehicle
Load [Load Average Kg/Kg off
VL3|...VL21 [Total
No. No waste
1(kg) |2(kg)
Sorting
Sample Size (120 120 1201120 2520
kg)
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Vehicle|Vehicle
Load jLoad ) ol vi21 [Total [ verage KalKg of
ota

No. No waste

1(kg) [2(kg)
Plastic Waste

10 8 9 [8 184 0.07302
(kg)
SUPs 0 0.00000
Earbuds(kg) [0.0001 [0.0002 |0 [0.0001 [0.00185 |0-00000
Balloons(kg) [0.001 [0 0 [0.001 [0.006 [0-00000
Candy(kg) [0.01 [0 0 [0.01 0.061 [0-00002
lce-cream(kg)[0.02  [0.01 |0 [0.02 0.17  [0.00007
Straws(kg) [0.15 [0.14 0.1 [0.15 265  [0.00105
Plates(kg) [0.2  [0.18 [0.2 0.2 4 0.00159
Cups(kg)  [0.21 [0.15 [0.1 |0.21 3.31 0.00131
Glass(kg) [0.17 [0.15 [0.2 [0.17 3.42 0.00136
Forks(kg) (0.1 0.05 [0.1 [0.1 1.45 0.00058
Spoons(kg) [0.08 [0.07 0.1 |0.08 1.23 (000049
Knives(kg) [0.05 003 [0 [0.05 |06 0.00024
Trays(kg)  [0.02 [0.015 [0 [0.02 0.315 [0-00013
Sweet box(kg)|0.001 [0 0 [0.001 [0.01 0.00000
Invitation (k

(9)0.0001 0 0 [0.0001 [0.0006 [0-00000

cards
Cigarette (k
? (g)o.ooz 0.001 [0 [0.002 [0.027 [0-00001
Packets
<120
_ 15 ph2 | s 25 0.00992
microns(kg)
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Vehicle|Vehicle

Load [Load Average Kg/Kg off
VL3|...VL21 |[Total
No. No waste
1(kg) |2(kg)
<50
1 0.8 1.1 [ 21 0.00833

microns(kg)

Plastic
flags(kg)

PVC banners
<100 pym,

0.0001 [0.0002 [0 [0.0001 [0.0016 [0-00000

0.001 [0 0 [0.001 [0.006 [0-00000

polystyrene
for 002 001 o |o 0.19  [0.00008

decoration(kg)

3.5353 |12.80635[2.88[3.5153 [63.44905

Table 3B : Plastic waste characterization (Single Use Plastic) — Disposal point

VehicleVehicle
Load |[Load Average Kg/Kg of

VL 3 [..VL24 |[Total
No. No waste

1(kg) [2(kg)

Sorting
Sample Size (1120 [120 120 [120  [2880 0.0561

kg)
Plastic Waste

(kg )
SUPs

7 6.5 6.8 161.6 0.0000

Earbuds(kg) [0.0001 [0.0002 [0 0.00012{0.00222 [0-0000

Balloons(kg) [0.0002 |0 0.001 [0.0001 |0.0078  [0-0000

Candy(kg) [0.005 [0 0.0001/0.001 [0.0366  [0-0001
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Vehicle|Vehicle
Load |Load VL3 |Lvi2a Motal Average Kg/Kg of]
.- ota

NO. NO waste

1(kg) [2(kg)
lce-cream(kg) [0.01  [0.015 [0 0.015 [0.24 0.0010
Straws(kg) [0.15 [0.14 0.1  [0.09 [2.88 0.0012
Plates(kg) [0.12 [0.18 [0.15 [0.14 [3.54 0.0013
Cups(kg) 018 [0.15 [0.12 [0.15 [3.6 0.0010
Glass(kg)  [0.11 [|0.14 [0.15 (0.1 3 0.0005
Forks(kg) 0.05 [0.05 [0.05 [0.07 [1.32 0.0005
Spoons(kg) [0.08 [0.07 [0.03 [0.08 [1.56 0.0003
Knives(kg) [0.05 [0.03 [0.01 [0.05 [0.84 0.0001
Trays(kg)  [0.01 [0.015 [0.012 [0.01 [0.282 0.0000
Sweet box(kg)[0.001 [0 0.00020.001 [0.0132  [0-0000
Invitation (k

(9)0.0001 0 0 1E-04 [0.0012  [0.0000

cards
Cigarette (k
? (g)o.oom 0.0002 |0.00011E-04 [0.003 0.0095
Packets
<120

12 [ 1 125 [27.3 0.0076
microns(kg)
<50
, 07 0.8 115 |1 21.9 0.0000
microns(kg)
Plastic

0.0001 [0 0 1E-04 [0.0012  [0.0000
flags(kg)
PVC banners

0.0001 [0 0 1E-04 [0.0012  [0.0000
<100 pym,
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Vehicle|Vehicle
Load |Load Average Kg/Kg of
VL 3 [..VL24 (Total
1(kg) [2(kg)
polystyrene
for 0.002 [0.001 [0.001 [0 0.024 0.0231
decoration(kg)
2.6687 [2.69135[2.7744/2.95762/66.55242 [0-0561

Step 4.: Assessment of Plastic Waste is given below:

1. Quantity of Plastic Waste Generation
Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed
waste) (data sheet at Table 2A & Table 3A)
Q1= (3Row 1b) / (3 Row 1a)
OR
Q1= (3 Column 3) / (3 Column 2)
= (184/2520)

Considering Quantity of Mixed Waste generated in the town (TPA) (Q)
=1,50,000 Tons per annum

Quantity of Plastic Waste Generated (TPA) (Qr)

=Q1*Q = 1,50,000 x (184/2520)

=10,952.3 Ton per Annum

2. Quantity of Plastic Packaging Waste Generation

o Average quantity of plastic packaging waste generated ( kg of plastic packaging
waste / kg of mixed waste)

(Q2)= (3 ( Column 4)+3 ( Column 5) +> ( Column 6)+ Y (
Column 7))/ (3 ( Column 2)

(data sheet at Table 2A)

=(31.9+54.5 +30+0.24)/ 2520
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= 116.64/2520
= 0.0462
Quantity of Mixed Waste generated (TPA) = 1,50,000 Tons per annum
Quantity of Plastic Packaging Waste Generated (Qpack)(TPA)
=0.0419x150000
=6942.8 Tons per Annum

. Quantity of SUP Waste Generation

Average quantity of SUP waste generated (SUP in kg / kg of mixed waste)
(Q3) = (3 (Row 2a... 7c) / (3. (Row 1a) (data sheet Table 3A)
Q3 =66.55/2520
= 0.0264

Quantity of Mixed Waste generated (TPA) = 1,50,000 tons per annum

Quantity of Plastic Packaging Waste Generated (TPA) (Qsur) = Q3*Q

= 3961.3 tons per annum
Quantity of Other (Non-packaging waste)
Qother = QT-Qpack

=150,000- 10,952.3
=1,39,048 tons per annum

Quantity of Plastic Waste Disposed

Average quantity of plastic waste generated (kg of plastic waste/ kg of mixed
waste)

Q14= (3Column 3) / (3 Column 2 ) — refer Table 2B
OR

Q14= (3 Row 1b) / (3 Row 1a) — refer Table 3B

= (115/2880)

Considering Quantity of Mixed Waste Disposed (TPA) (Qp)= 50,000 Tons per
annum

Quantity of Plastic Waste Disposed (TPA) ( QTp) = Q14*Qp
= 50,000 x (184/2520)
=1996.5 Ton per Annum
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Quantity of Plastic Packaging Waste Disposed

Average quantity of plastic packaging waste Disposed ( kg of plastic packaging
waste / kg of mixed waste)

(Q24) = (3 (Column 4) +3 (Column 5) +3 (Column 6) + %
(Column 7)) / (3. (Column 2)----(refer Table 2B)

=(14.8+36 + 24 +0.044)/ 2880
=74.88/2880
=0.0259
Quantity of Mixed Waste Disposed (TPA) Qb= 50,000
Quantity of Plastic Packaging Waste Disposed (Qpack b)(TPA) = Q24*Qp
=1299.37 Tonnes per Annum

Quantity of SUP Waste at Disposal
Average quantity of SUP waste at Disposal (SUP in kg / kg of mixed waste)
(Q34¢) = (3 (Row 2a... 7¢) / (3 (Row 1a) ---(refer Table 3B)
= 66.552/2880
=0.0231
Quantity of Mixed Waste Disposed (TPA) = 50, 000 Ton per Annaum
Quantity of SUP Waste Disposed (TPA) (Qsupr)p = Q34*Qp
=0.0231 x 50,000= 1155.41 Ton per Annum
Quantity of Other (Non-packaging waste) Disposed
Qother b = QTD-Qpack D
= 50,000- 1996.5
=48844.5 tons per Annum
Quantity of Plastic waste Utilised/Processed
Q utilised/processed = QT-QTD
=10,952.3 - 1996.5
= 8955.5 Tons per Annum
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Quick Verification Test to distinguish Compostable Plastics from
Conventional Plastics

S No Experiment Observation Inference

1 Take Dichloromethane | Dissolution of | Confirm the presence of

(DCM) in test tube.|samples*® PLA and PBAT.

Dissolve 2x2 cm film

sample or few granules PE and PP will not
in Dichloromethane undergo dissolution.
(DCM)

2 Dissolve 2x2 cm film | Dissolution of | Confirm the presence of
sample or few granules | samples. PE and PP.
in boiled xylene

PLA and PBAT will not
undergo dissolution.

3 Immerse few granules | Float/Sink Samples made from PLA
of sample in distilled and PBAT will sink and
water at ambient samples made from PE
temperature and PP will float on

water.

*Note:

Styrene based polymers undergo dissolution in DCM and may appear as
compostable plastics. Dense black smoke with soot in air will be observed on
burning of Styrene based samples. In addition to that, identification by FTIR &
DSC shall be carried out for confirmation of Styrene based polymers.

The film sample containing starch and other additives may not undergo complete
dissolution in DCM.
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Plastic packaging and SUP References

A. Plastic Packaging

Categor | Plas | Descri | Examples Representative pictures
y tic ption
type
Category | Rigi | The
-1 d packagi | Soft drink bottles.
ng Water bottles (PET) & juice
which bottles
are Transportable & storage-able
rigid in | Food containers, Shampoo
nature | bottles
Plastic containers for cooking
oil, vinegar, sauces, pickles.
Clamshell packaging for fruits,
vegetable & etc.
Category | Flexi | Flexible | Plastic Carry bag, Plastic
-2 ble plastic | sheet
packagi
ng of Plastic grocery bags,
single wrap/cling film, shrink film,
layer or
multilay | Plastic packaging for toiletries
er (shampoo sachets, lotion
(more pouches), rozen foods
than (freezer bags, plastic film on
one frozen food trays)
layer
with Plastic packaging for medical
differen | supplies (sterile pouches,
ttypes | medication blister packs)
of
plastic), | Plastic packaging for
plastic | electronic devices (bubble
sheets | wrap, anti-static bags)
or like
and Plastic packaging for clothing
covers | (garment bags, polyethylene
made garment covers)
of
plastic | Plastic packaging for
sheet, pharmaceuticals (pill packets,
carry blister packs)
bags,
plastic | Plastic packaging for toys (toy
sachet | packaging, bubble wrap)
or
pouche | Plastic packaging for
S stationery items (pencil case,

document pouches)
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Category
-3

Multi
layer

Multilay
ered
plastic
packagi
ng (at
least
one
layer of
plastic
and at
least
one
layer of
materia
| other
than
plastic)

1498

Milk products & juice storage
boxes such as fruiti

Packets of biscuit, namkeen
mixture, chips, kurkure etc. &
other multilayer packaging.

Category
-4

Com
post
able

Plastic
sheet
or like
used
for
packagi
ng as
well as
carry
bags
made
of
compos
table
plastics

Compostable shopping bags,
food packaging, sheets and
others
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B. Single-Use Plastic
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Product

Product

1. Plastic Earbuds

9. Wrappings on
Invitation cards

2. Plastic
sheets below 50
microns

3. Carry bags
below 120 microns

10. Thermocol
decorative items

11. Wrapping on
sweet boxes
(Plasticsheet
wrapped on
sweet boxes/fruit
baskets)

4. Plastic
cutlery
(spoons,
forks)

12.
Wrapping/Films
on cigarette
packets

TV dveal o8

HLY30 M4NIvd

5. Straws

6. Plastic plates,
cups, glasses

13. Plastic Balloon
sticks

14. Plastic stirrers

f R
Y

7. SUP knives
(mostly used for
cake cutting)

8. SUP Trays

15. Plastic Flags

/ “ELSEA FC

d cL Ck,‘,./ \ ch

16. Plastic Candy
sticks
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1500 ANNEXURE 3

Annexure 3 - Fresh Waste Processing Status

Waste Generation and Infrastructure Overview

The city of Lucknow generates an average of approximately 2,000 Metric Tonnes (MT) of fresh
Municipal Solid Waste (MSW) daily from nearly 7.5 lakh residential and commercial
establishments. To ensure a seamless, "zero-gap" processing cycle, the Lucknow Municipal
Corporation (LMC) has established a centralized waste processing complex at Shivri Village. The
contract for fresh MSW processing has been awarded to M/s Bhumi Green Energy, which has
installed three specialized processing units, each with a capacity of 700 TPD.

Processing Capacity and "Zero-Waste' Model

With a total installed capacity of 2550 TPD, the facility exceeds the city’s average daily waste
generation. This infrastructure ensures that 100% of fresh waste is scientifically processed
immediately upon receipt. This "zero fresh waste dump" model guarantees that no untreated waste
is diverted to the landfill. This achievement has been formally recognized in a recent Government
of India report, validating the city’s status as having zero treatment gaps.

Specialized Processing Technologies
The processing facility utilizes advanced technologies to handle various waste streams:

Wet Waste: Processed via windrow composting technology, converting organic matter into high-
quality compost.

Dry Waste & RDF: Recyclables are segregated, and Refuse-Derived Fuel (RDF) is supplied to
cement factories for energy recovery.

Specialty Streams: A dedicated setup processes coconut shells into coir and coco peat.

Plastic Waste: The agency is currently installing plastic pallet-making machines to produce
materials for road construction (to substitute 5—6% of bitumen); however, this specific component
is currently on hold due to space constraints.

Combustible Waste: Non-recyclable, combustible materials are incinerated in a specialized
"blackhole machine" at temperatures exceeding 600°C.

Final Disposal and Sanitary Landfill (SLF)

Only the remaining 9-12% of total waste, consisting strictly of non-biodegradable and inert
materials, is directed to the newly inaugurated sanitary landfill at Shivri. This facility was
constructed in strict adherence to Central Pollution Control Board (CPCB) guidelines, providing
an environmentally secure disposal solution designed to meet the city’s requirements for the next
five years.
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BHUMI GREEN ENERGY LUCKNOW FRESH PLANT UNIT-01, 02 & 03
2000 TPD FRESH WASTE PLANT LKO
MSW RECEIVE & PROCESS SHEET (NOV-2024 TO 30 JUNE -2026)
RECEIVE & PROCESS MOISTURE LOSS PRODUCTION DISPATCH/DISPOSAL
RECEIVED | PROCESS Msw., | PROCESS MSW | PROCESS MSW TOTAL Pn;lzglcsgsl;l:f)?s MSWAFTER | ppp cOMPOST | C&D (4%) (IN | RDF (33%) (IN | INERT (6%) | RECYCABLE& | FINAL | C&DRECOVER|  TOTAL Fl;fs“:llm RECYCABLE
SR.NO. MONTH TRIPS “| UNIT-2(N [ UNIT-3(IN | PROCESSES (IN MOISTURE . (4%) ( (33%) ( (6%) | cOCONUT(2.5 | COMPOST | &DISPATCH |DISPATCH RDF INERT (IN M.T.)
MSW.MT  |UNIT-1 (IN M.T.) MT) MT) MT) AS%) (N || oesanm,) | 54+5%) NMT) M.T.) M.T.) aNMTY S M) | anmry (INMT) (NMT) | COMPOST (N (INM.T.)
T, T, T. MT) T. T. T. T, T. MT)
1 November-24 579 4995.88 4824.14 0 0.00 4824.14 749.38 4246.50 2314.34 169.86 1401.34 254.79 106.16 141.96
2 December-24 | 2287 19173.16 19156 0 0.00 19156 2875.97 16297.19 8881.97 651.89 5378.07 977.83 407.43 636.39 4219.89
3 January-25 2739 24449.71 20081 4525 0.00 24606 3667.46 20782.25 11326.33 831.29 6858.14 1246.94 519.56 814.34 5717.90 11.06
4 February-25 3830 35964.27 18505 17469 0.00 35974 5394.64 30569.63 16660.45 1222.79 10087.98 1834.18 764.24 1468.64 7213.67 10.88
5 March-25 4500 40467.15 19927 20537 0.00 40464 6070.07 34397.08 18746.41 1375.88 11351.04 2063.82 859.93 1325.48 11816.54 14.30
6 April-25 5051 44360.06 21937 21866 0.00 43803 6654.01 37706.05 20549.80 1508.24 12443.00 2262.36 942.65 16.93 1512.25 14645.73 11.93
7 May-25 4783 45805.91 23072 22700 0.00 45772 6870.89 38935.02 21219.59 1557.40 12848.56 2336.10 973.38 171.71 1557.09 14705.99 12.85
8 June-25 4727 45940.92 21896 22030 1835 45761 6891.14 39049.78 21282.13 1561.99 12886.43 2342.99 976.24 422.31 1432.14 7383.06 6.88
9 July-25 6040 59539.57 22117 21313 16294 59724 8930.94 50608.63 27581.71 2024.35 16700.85 3036.52 1265.22 389.08 1628.88 11433.52 8180.00 6.00
10 August-25 5492 55632.37 19660 17630 17715 55005 8344.86 47287.51 25771.70 1891.50 15604.88 2837.25 1182.19 2115.52 2144.40 19983.00 9340.00 5414.42 5.73
11 [ September-25| 5766 58858.09 20360 19900 19790 60050 8828.71 50029.38 27266.01 2001.18 16509.69 3001.76 1250.73 1752.29 2269.21 20869.74 8180.00 5728.36 9.92
12 October-25 6132 58754.11 20610 20090 17510 58210 8813.12 49940.99 27217.84 1997.64 16480.53 2996.46 1248.52 1938.43 1978.01 20782.95 7500.00 5718.24 12.35
13 November-25 | 5811 55722.71 18770 18340 18770 55880 8358.41 47364.30 25813.55 1894.57 15630.22 2841.86 1184.11 2342.80 1919.06 14612.69 8000.00 5423.21 26.76
14 December-25 | 5680 54569.84 18300 18100 18140 54540 8185.48 46384.36 25279.48 1855.37 15306.84 2783.06 1159.61 2728.74 1691.07 15115.24 9740.00 5311.01 23.07
15 January-26 5520 53506.83 17680 18030 17900 53610 8026.02 45480.81 24787.04 1819.23 15008.67 2728.85 1137.02 7205.60 1862.64 13883.59 11720.00 5207.55 17.04
16 February-26 5463 52342.20 17230 17560 17580 52370 7851.33 44490.87 24247.52 1779.63 14681.99 2669.45 1112.27 3465.41 1716.71 13009.55 9880.00 5094.21 26.69
17 March-26 5889 54364.82 17700 18090 18180 53970 8154.72 46210.10 25184.50 1848.40 15249.33 2772.61 1155.25 3193.68 1988.07 19699.32 13400.00 5291.06 19.66
18 April-26 5707 53021.02 17910 17540 17500 52950 7953.15 45067.87 24561.99 1802.71 14872.40 2704.07 1126.70 2421.66 1736.98 19200.89 11300.00 5160.27 22.11
19 May-26 5701 54401.75 18190 18050 18080 54320 6528.21 47873.54 25851.71 2393.68 15798.27 1914.94 1914.94 3063.61 1631.05 22235.24 1400.00 6568.25 20.51
20 June-26 5719 55224.43 18440 18660 18030 55130 6626.93 48597.50 26242.65 2429.87 16037.17 1943.90 1943.90 2301.19 1362.28 18360.00 1400.00 6667.58 15.72
376365.14 | 332430.00 | 217324.00
TOTAL 97416 | 927094.80 926119.14 926119.14 | 135775.43 | 791319.37 430786.70 32617.49 261135.39 | 45549.74 ( 21230.05 | 33528.96 | 30674.69 | 275030.47 | 100040.00 | 61584.17 273.46
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Lucknow becomes
UP’s 1st ‘zero fresh
waste dump city’

]lth the launch of its

third fresh waste
processing plant at Shivri
West, Lucknow has become
the first city in Uttar Pra-
desh to achieve 100% proc-
essing of daily waste, offi-
cially earning the status of
a ‘zero fresh waste dump’
city, reports Vivek Chau-
han. The newly inaugu-
rated facility has the capac-
itytohandle 700 metrictons
of fresh wastedaily. P2

Launch Of Shivri
West Plant Boosts
Capacity To 2K MT

Vivek.Chauhan
@timesofindia.com

Lucknow: With the launch
of its third fresh waste pro-
cessing plant at Shivri West,
Lucknow has bocome the
first city in Uttar Pradesh to
achieve 100% processing of
daily waste, officially ear-
ning the status of a ‘zero
fresh wastedump’ city.

The newly inaugurated
facility has the capacity to
handle 700 metric tons of
fresh waste daily Combined
with the city's two existing
plants, Lucknow now proces-
ses all of its daily waste—a-
mounting to over 2,100 met-
ric tons —without any dum-
ping.

The existing daily waste
generation of the eity is 2,000
metric tons. The plant was
inaugurated by urban deve-
lopment minister AK Shar-
ma and mayor Sushma Kha-
rakwal.

Ag¢cording to Sharma,
the Lucknow Municipal Cor-
poration (LMC) received
approximately Rs 100 crore
indepartmental supportand
was authorised to partner
with private entities thro-
ugh tenders. He noted that
nearly two-thirds of the ci-
L_v’s; llllakh metric tons of le-

{.(}n\t‘l’lil‘li, a rlv(.adm—uld
dumpsite into usable land.
Around 13 lakh metric tons
of waste was cleared. freeing
up 25 acres, with another 15
acres expected to be cleared

| Lucknow becomes UP’s 1st
‘zero fresh waste dump’ city

WASTE PROCESSING IN CITY

WASTE COLLECTION &

Energy,

three fresh waste
g plants

tonnes per day
capacity each

SEGREGATION

> All collected waste is segregated
into two main categories: Organic
fraction (around 55%), which
includes biodegradable waste, and
inorganic fraction (around 45%),
which is non-biodegradable waste
like plastic, metal, and glass

INORGANIC WASTE
PROCESSING

> Inorganic fraction is sorted

to recover recyclable materials.
The remaining non-recyclable but
combustible waste is processed
into Refuse Derived Fuel (RDF),
which is used as an alternative fuel
source in cement factories and
paper mills

: ORGANIC WASTE PROCESS!NG

» Organic fraction is processed

using two methods: Aerobic
. digestion

{with oxygen}, which

: produces compost, suitable for
: agriculture and gardening, and
- Anaerobl

ic digestion (without

oxygen), which generates biogas
- and organic residue used as soil
- conditioner

inthe comingsix months.

Kharakwal stated that
the LMC processes waste in-
to three key outputs: Reluse-
Derived Fuel (RDF) for use in
cement and fertiliser indu-
stries, construction and de-
maolition (C&D) waste for in-
frastructure reuse, and com
post for agricultural purpo-
ses.

The mavor added that
this integrated approach po-
sitions Lucknow among a li-
mited number of cities glo-
bally that process 100" of
their daily waste.

Sharma highlighted ini-
tiatives such as “UP Darshan
Park,"” where replicas of mo-
numents like the Taj Mahal
and Red Fort have been built
using recyveled waste. A simi-
lar concept was also imple-
mented in Prayagraj's Kala-
wati Park. He also mentio-

Next Is Waste-to-Energy Plant: Minister

he LMC is also preparing to establish a Waste-to-Energy

(WLE) plant at Shivri. The proposed facility will convert RDF
from fresh waste into electricity. State minister AK Sharma
mentioned that discussions are underway with NTPC for setting
up the plant, which will also include a Compressed BioGas (CBG)
unitto generate renewable fuel from organic waste through
anaerobic digestion. Additionalmunicipal commissioner Arvind
Rao explained that the planned 15 MW WHE plant will use
1,000-1,200 metric tons of RDF daily, helping reduce the cost and
distance of transporting RDF to cement factories located nearly
500 km away. The Rs 450 crore project will follow a Public-Private
Partnership (PPP) model under the Desian, Build, Finance,
Operate, and Transfer (DBFOT) framework. Funding will be
divided between the private partner (50%), state or urban local
body (25%), and central govt (25%), with additional support
from Viability Gap Funding {VGF). The facility will feature
modern boilers, turbines, and emission control systems to
comply with pollution norms. Power generated will be sald
under a Power Purchase Agreement (PPA), while residual ash
will be reused in construction. Tun

ned that delegations from cating growing interest in
Brazil and Andhra Pradesh thecity's waste management
recently visited the site, indi- model.
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Fresh Waste Processing Plant
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Composting Unit
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Other Plants installed at Shivari

Hazardous Waste/Reject Disposal Plant

372

* Avg.5TPD Dry waste
Burn per day
* Based on Plasma
Technology

Plastics Pallet
Manufacturing
Machine
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Manufacturing of Rope and Cocopeat from Coconut Shell- New
Initiative
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Leachate Treatment Plant
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Sanitary Landfill
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Letter of Intent (LOI

fas : Letter of Intent for selection of contractor for Supply, Installation, Commissioning of
1000 TPD Municipal Solid Waste extendable up to 2000TPD (Wet & Dry)
processing plant at Shivari, Lucknow and its operation & maintenance for a period
of minimum 03 years.

SRIT fvgs ot ¥ RATG 10002024 B g Ffdsr & € = ~gAaw
X W0 988.00 WY Hoed & grT Afdar WAy & wwer o 943.00 Uit #Hoew
wR IO wed wEAly gae @ T #| R TR IgE HElGd @1 fehgerdn arell
FHAS gRT WeR X forar 7am 2|

I SWIGT B BT AT WO 100/ — B TR € JIR TR A A D
TR ARoYwodio A A A Wiy @ FER TP a¥ P AT g BT 5%
REEE RERE W0 260 FI$ TH TRUST/THOSIONRO & ®Y H SHT B &Y
15 T # g v ST YARET |

gfafafy -
1. TR AGE FEIRT P AIEX FaRi |
2. IR TR AT ALIGT BT A& G | 2~
=T

376



1510 317

2| I

Form - A2
JOINT DIRECTOR OF AGRICULTURE (FERTILIZER)
(DEPARTMENT OF AGRICULTURE, U.P))
ACKNOWLEDGEMENT
See Clause 8(3)

1. License Number: JDA FERTILIZER/626/LKO/1

Received from M/ s BHUMI GREEN ENERGY, MSW PROCESSING PLANT, VILLAGE- SHIVRI,
TEHSIL-SAROJINI NAGAR, DISTRICT-LUCKNOW, 226017 a complete Memorandum of Intimation
alongwith Form 'O', fee of Rs. 2251 by Demand Draft bearing number F926020 dated
09/06/2025

2. This acknowledgement shall be deemed to be the letter of authorisation entitling the
applicant to carry on the business as applied for, for a period of 5 years from the date of issue of
this Memo of acknowledgement unless suspended or revoked by the competent authority.

(Authorised As Per Enclosed Form A1) Signature of Notified Authority
Issue Date : 09/06/2025 Joint Director of Agriculture (Fertilizer)
Valid Upto : 08/06/2030 Uttar Pradesh
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Form - A1
MEMORANDUM OF INTIMATION
[See Clause 8(2)]

Licence Number: JDA FERTILIZER/626/LKO/1

Issue Date: 09/06/2025
Valid Upto: 08/06/2030

1. Details of the Notified Authority to whom application is submitted.

(a) Designation of Notified Authority:

(b) Place:
(c) State of:

2. Details of the applicant:

Name of the applicant

Name of the Concern:

Postal Address with telephone number:

Mob No:
3. Place of Business:

(i) For Sale:

(i) For Storage:

4. Whether the application is for:

Manufacturer

Joint Director of Agriculture (Fertilizer)
Uttar Pradesh

Krishi Bhawan Lucknow
Uttar Pradesh

SHAMBHURAJ RAVINDRA PAWAR
BHUMI GREEN ENERGY

MSW PROCESSING PLANT, TEHSIL-SAROJINI
NAGAR, DISTRICT-LUCKNOW, LUCKNOW, 226017

9685087261

MSW PROCESSING PLANT, VILLAGE-SHIVRI,
TEHSIL-SAROJINI NAGAR, DISTRICT-LUCKNOW,
226017

MSW PROCESSING PLANT, VILLAGE-SHIVRI,
TEHSIL-SAROJINI NAGAR, DISTRICT-LUCKNOW,
226017

5. Details of fertilizer and their source in form '0":

S.No | Name of Fertilizer

Whether certificate of source in attached

01. | CITY COMPOST

NO
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(Please tick mark whichever is applicable)

| have deposited the registration fee of Rs. 2251 via Challan No. F926020 Dated 09/06/2025
in the bank/Treasury or enclose Demand Draft No. - Dated in favour of payable at - towards
registration fees.

e Whether the intimation is for an authorization letter or a renewal thereof.(Note: In case the
intimation is for renewal of authorization letter,the accknowledgment in Form A2 should be
submitted for necessary endorsement thereon.)

e Any other relevant information

e | have read the terms and conditions of eligibilty for submission of Memorandum of Intimation

and undertake that the same will be complied by me and in token of the same.l have signed

the same is enclosed herewith.

Date : 09/06/2025 Signature of Applicant
Place : Krishi Bhawan Lucknow
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Term and Conditions of authorisation.

| shall comply with the provisions of the Fertilizer (Control) Order, 1985 and the notifications
issued thereunder for the time being in force.

| shall from time to time report to the Notified Authority and inform about change in the
premises of sale depot and godowns attached to sale depot.

| shall also submit in time all the returns as may be prescribed by the State Government.

| shall not sell fertilizers for industrial use

| shall file a separate Memorandum of Intimation for, where the storage point is located
outside the area jurisdiction of the Notified Authority where the sale depot is located.

| shall file a separate MOI for each place when the business of selling fertilizers is intended to
be carried on at more than one place.

| shall file separate MOI if | carry on the business of fertilizers both as retail and wholesale
dealer.

| confirm that my previous certificate of Registration or Authorisation is not under Suspension
or Cancellation or debarred from selling of fertilizers.

Declaration

(a)l/We declare that the information given above is true to the best of my/our knowledge and
belief and no part thereof is false or no material information has been concealed.

(b) Declared that the fertilisers mentioned above will be supplied conforming to the standards
laid down under the Fertiliser (Control)Order, 1985 and, as the case may be, grades/
formulations (of mixtures of fertilisers) notified by the Central/State Government and packed
and marked in container as provided under clause 21 of the Fertiliser (Control) Order, 1985

Date : 09/06/2025
Place : Krishi Bhawan Lucknow Signature of Applicant
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UPPCB

= UTTAR PRADESH POLLUTION CONTROL BOARD

ath
% %&” Building. No TC-12V Vibhuti Khand, Gomti Nagar, L ucknow-226010

Phone:0522-2720828,2720831, Fax:0522-2720764, Email: info@uppcb.com, Website: www.uppch.com

Validity Period :10/05/2025 To 09/05/2030

Category : RED Application Id : 31174694
Ref No. - Dated:- 10/05/2025
237066/UPPCB/L ucknow(UPPCBRO)/CTE/LUCKNOW/2025

To,

Shri SANJEEV PRADHAN

M/s LUCKNOW MUNICIPAL CORPORATION
Shivari village Lucknow Uttar Pradesh,LUCKNOW,
LUCKNOW

Sub : Consent to Establish for New Unit/Expansion/Diversification under the provisions of
Water (Prevention and control of pollution) Act, 1974 as amended and Air (Prevention
and control of Polution) Act, 1981 as amended.

Please refer to your Application Form No.- 31174694 dated - 03/04/2025. After examining the
application with respect to pollution angle, Consent to Establish (CTE) is granted subject to the compliance
of following conditions :

1 Consent to Establish is being issued for following specific details :
A- Site along with geo-coordinates :
B- Main Raw Material :

Main Raw Material Details
Name of Raw Material Raw Material Unit Name Raw Material Quantity
Municipal solid waste Metric Tonnes/Day 2600

C- Product with capacity :

Product Detail
Name of Product Product Quantity
compost 6000

D- By-Product if any with capacity :

By Product Detail

Name of By Product Unit Name Licence Product Install Product
Capacity Capacity
RDS Metric Tonnes/Day 400 700

2. Water Requirement (in KLD) and its Source :

Sour ce of Water Details
Source Type | Name of Sour ce | Quantity (KL/D)

3. Quantity of effluent (In KLD) :

Effluent Details
Sour ce Consumption | Quantity (KL/D)

4, Fuel used in the equipment/machinery Name and Quantity (per day) :
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Fuel Consumption Details
Fue | Consumption(tpd/kld) | Use

For any change in above mentioned parameters, it will be mandatory to obtain Consent to Establish

again. No further expansion or modification in the plant shall be carried out without prior approval
of U.P. Pollution Control Board.

For any change in above mentioned parameters, it will be mandatory to obtain Consent to Establish

again. No further expansion or modification in the plant shall be carried out without prior approval
of U.P. Pollution Control Board.

You are directed to furnish the progress of Establishment of plant and machinery, green belt,
Effluent Treatment Plant and Air pollution control devices, by 10th day of completion of subsequent
guarter in the Board.

Copy of the work order/purchase order, regarding instruction and supply of proposed Effluent
Treatment Plant/Sewerage Treatment Plant /Air Pollution control System shall be submitted by the
industry till 09/05/2030 to the Board.

Industry will not start its operation, unless CTO is obtained under water (Prevention and control of
Pollution) Act, 1974 and Air (Prevention and control of Pollution)Act, 1981 from the Board.

It is mandatory to submit Air and Water consent Application,complete in all respect, four months
before start of operation, to the U.P. Pollution Control Board.

Legal action under water (Prevention and control of Pollution) Act, 1974 and Air (Prevention and
Control of Pollution) Act,1981 may be initiated against the industry With out any prior
information,in case of non compliance of above conditions.

Specific Conditions:
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1
1. ThisCTE isvalid for M/s Lucknow Municipa Corporation for scientific treatment of Municipal
Solid Waste from 1200 M T/day to 2600 MT/day in the existing site at Village-Shivari, Lucknow.

2. The Industry shall comply with various provisions of The Hazardous and Other Wastes
(Management and Trans boundary movement) Rules, 2016.

3. The Project Proponent shall ensure to establish Miyawaki forest, as per the GO no. 1011/81-7-
2021-09(writ)/2016 dated 13.10.2021 of Deptt. of Environment, forest and Climate Change.

4. The Industry shall ensure that no generation of Effluent being done. If effluent is generated then
Unit hasto install Effluent Treatment Plant (ETP) of adequate capacity for the treatment of industrial
effluent generated in the production capacity. The industry should ensure the operation of the ETP in
such amanner that it confirm the standards lay down under the notification issued by MOEF& CC
vide GSR 978 (E) dated 10/10/2016.

5. Under the Noise Pollution (Regulation and Control) Rule 2000, the industry shall take adequate
measures for control of noise from its own sources within the premises so as to maintain ambient air
quality standards in respect of noise to less than 75 dB(A) during day time and 70 dB(A).

6. The Industry shall abide by directions given by Hon'ble Supreme Court, High Court, National
Green Tribunals, Central Pollution Control Board and Uttar Pradesh Pollution Control Board for
protection and safeguard of environment from time to time.

7. Prior to abstraction, project shall obtain a No Objection Certificate from Central Ground Water
Authority before abstraction of ground water. The Unit shall install Piezometer for measurement of
ground water level and the data generated from Piezometer will be provided to the SPCB and CPCB
on monthly basis.

8. Theindustry shall provide adequate arrangement for fighting the accidental |eakages/discharge of
any air pollutant/gas/liquid from the vessel, machinery etc. which are likely to cause fire hazard
including environmental pollution.

9. Theindustry shall adhere to general standards terms and conditions of Water/Air Acts and
compliance of Environment standards as per Environment (protection) Act 1986.

10. In case of violation of above mentioned conditions or any public complaint the consent shall be
withdrawn in accordance with law.

11. Noise and emission level from the DG setsinstalled of 350 KVA and 250 KV A capacities shall
remain within the prescribed norms and the stacks and acoustic enclosure shall be properly
maintained according to the prescribed norms.

12. The industry shall only use LPG/HSD only for the use of DG set as fuel no other fuel is allowed
inindustrial process.

13. The Industry will submit the License of the concerned Department as applicable within 01
Months.

14. The Industry shall submit first compliance report with respect to conditions imposed within 30
days of issue of this permission.

15. The proponent shall obtain Consents for Operation from UPPCB, as required Under Section
25/26 of the Water (P & C of P) Act 1974 and under Section 21/22 of the Air (P&C of P) Act 1981
before commencement of the activity including trial production.

16. All other wastes such as iron filings, waste oils, transformer oils, batteries & other E-Waste should
be recycled using registered vendors.

17. Theincoming organic waste at site shall be stored properly prior to further processing. To the
extent possible, the waste storage area should be covered. If, such storage is done in an open areg, it
shall be provided with impermeable base with facility for collection of leachate and surface water
run-off into lined drains leading to aleachate treatment and disposal facility. Necessary precaution
shall be taken to minimize nuisance of odour, flies, rodents, bird menace and fire hazard.



1517 384

18. The project shall comply with the provisions of Construction and Demolition Waste Management
Rules, 2016.

19. L eachate discharge/usage should be done in such away that the situation of water logging does
not arise and the zero discharge shall be achieved by reusing it for spray on wind rows and other
purposes.

20. The daily logbook record of the Liquid manure produced by the unit shall be maintained.

21. Plants use following types of scrubbers:

(@) Iron chelating based for H2S removal.

i.All Waste streams coming from plant should be suitably treated & recycled/reused. In no case,
Efflunet enters water body.

(b) PSA for CO2 removal

ii. Height of exhaust gas chimney to be raised to 3m above the roof at least.

(C) Water scrubber for CO2 and H2S removal.

iii. Effluent generated which is high in acids should be neutralized by using suitable method & then
disposed off after meeting the notified effluent discharge norm.

22. Solid manure may be converted to PROM (Phosphate Rich Organic Manure) organic Potash
fertilizer, Organic silicafertilizer Etc.

23. The industry shall submit a bank guarantee of Rs. 1,00,000/- in favor of the Board incorporating
the condition no. 01 to 22 within 15 days for ensuring the compliance of conditions.

Please note that consent to Establish will be revoked, in case of, non compliance ot any of the above
mentioned conditions. Board reserves its right for amendment or cancellation of any of the
conditions specified above. Industry is directed to submit its first compliance report regarding above
mentioned specific and general conditions till 10/06/2025 in this office. Ensure to submit the
regular compliance report otherwise this Consent to Establish will be revoked.

Chief Environmental Officer,
Circle-5 UPPCB

Dated:- 10/05/2025
Copy To -

Regional Officer, UPPCB, Lucknow.

Chief Environmental Officer,
Circle-5 UPPCB
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UPPCB

:;m‘% - Uttar Pradesh Pol!ution Contrql Board
%%Er!ﬁ[‘\& Building. No TC-12V Vibhuti Khand, Gomti Nagar, Lucknow-226010
Phone:0522-2720828,2720831, Fax:0522-2720764, Email: info@uppcb.in, Website: www.uppcb.com
Category : BLUE Application Id : 34984369
257729/UPPCB/L ucknow(UPPCBRO)/CTO/both/LUCK NOW/2025 Date: 03/02/2026
To,
M/s

LUCKNOW MUNICIPAL CORPORATION

LUCKNOW MUNICIPAL CORPORATION, VillagShivari, Lucknow Uttar
Pradesh,LUCKNOW,,LUCKNOW,

Consolidated Consent to Operate and Authorisation hereinafter referred to asthe CCA (Consolidated
Consent & authorization) (Fresh) under Section-25 of the Water (Prevention & Control of Pollution)
Act, 1974 and under Section-21 of the Air (Prevention & Control of Pollution) Act, 1981

CCA is hereby granted to LUCKNOW MUNICIPAL CORPORATION located at LUCKNOW
MUNICIPAL CORPORATION, VillagShivari, Lucknow Uttar Pradesh,LUCKNOW,,LUCKNOW,.
subject to the provisions of the Water Act, Air Act and the orders that may be made further and subject to
following terms and conditions :-

1. This CCA LUCKNOW MUNICIPAL CORPORATION granted for the period from 01/01/2026 to
31/12/2027 and valid for manufacturing of following products.

S |Product Quantity Unit
No
1 Treatment and 2600 Metric Tonnes/Day

Disposal of Municipal
Solid Waste (MSW)

2. Conditions under Water (Prevention and Control of Pollution) Act -1974 as amended :-
(i) Thedaily quantity of effluent discharge (KLD) :-

Kind of Effluent Quantity(KLD) | Treatment facility | Discharge point
Domestic 0.5KLD Septic Tank Horticulture

(i) Trade Effluent Treatment and Disposal :-The applicant shall operate Effluent Treatment Plant consisting
of primary/secondary and tertiary treatment as is required with reference to influent quantity and quality.

In case of stoppage of functioning of ETP, production has to be stopped immediately and this Board has to
be intimated by fax/phone/email with areport in this regard to be dispatched immediately.
(iii) The treated effluent shall be recycled to the maximum extent and should be reused within the premises
for gardening etc. Quality of the treated effluent shall meet to the following general and specific standards as
prescribed under Environment (Protection) Rules, 1986 and applicable to the unit from time-to-time :-

Industrial Effluent Quality Standard

S.No. Parameter Standard
1 pH 5.5-8.5
2 TSS 100 mag/l
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3 BOD 30 mgqg/l

4 COD 250 mag/l

5 Oil and Grease 10 mg/l

(iv) Sewage Treatment and Disposal :- The applicant shall provide comprehensive STP as is required with
reference to influent quantity and quality.In case of stoppage of functioning of STP, production has to be
stopped immediately and this Board has to be intimated by fax/phone/email with areport in this regard to be
dispatched immediately.

(v) The treated sewage shall be reused in gardening as far as possible. The STP shall be maintained
continuously so as to achieve the quality of the treated sewage to the following standards.

S No. Parameters Standards

3. Conditions under Air (Prevention and Control of Pollution) Act -1981 as amended :-

i) The applicant shall use following fuel and install a comprehensive control system consisting of control
equipment as required with reference to generation of emissions and operate and maintain the same
continuously so as to achieve the level of pollutants to the following standards.

Air Pollution Source Details

SNo. Air Typeof fuel| Stack no Control Height of
Pollution Device Stack
Sour ce
1 350 KVA Diesel 1 Particulate | As per norms
DG set Matter
2 250 KVA Diesel 1 Particulate | As per norms
DG set Matter

Emmission Quality Standards

SNo. Stack no Parameters Standards

In case of stoppage of functioning of air pollution control equipment, production has to be stopped
immediately and this Board has to be intimated by fax/phone/email with a report in this regard to be
dispatched immediately

(if) The unit will not use any type of restricted fuel.

ii1) Noise from the D.G. Set and other source(s) should be controlled by providing an acoustic enclosure asis
required for meeting the ambient noise standards for night and day time as prescribed for respective
areas/zones (Industrial, Commercial, Residential, Silence) which are as follows :-

Day time : from 6.00 am. to 10.00 p.m., Night time: from 10.00 p.m. to 6.00 am.

Standardsfor Industrial |Commercial | Residential Silence
Noiselevel in Area Area Area Zone
db(A) Leqg

Day |[Night| Day | Night| Day |Night| Day | Night
Time| Time| Time| Time | Time| Time| Time| Time

75 70 65 55 55 45 50 40

4. Essential documentsto be submitted by the Industry/Unit as Applicable :-

(1) Environment Statement in Form-V of Environment (Protection) Rules, 1986.

(i) Quarterly compliance report of the CCA, photograph of ETP/APCs/Waste Storage Area.

5. Competent Authority reserves the right to change/modify/add any time any condition of this CCA.
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6. Unit hasto comply with the following specific & general conditions. Non compliance of any provision of
this CCA and provisions of the Water Act, Air Act and Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016 will results in legal action under the aforesaid Acts and Rules.
7. In compliance to the G.O 1011/81-7-2021-09 (Writ)/2016 dated.13.10.2021 issued by Department of
Environment, Forest and Climate Change, Uttar Pradesh. Y ou are directed to develop Miyawaki Forest as
per the SOP available at URL :-http://www.upecp.in/TrainingSession.aspx for ensuring timely compliance of
this direction, you are hereby directed to submit a bank guarantee with minimum validity of one year of the
amount equivalent to the sum of initial consent fees (Air and Water) or Rs. 50,000/- (Rs. Fifty Thousand
Only) whichever is more, within 30 days from the date of issuance of this certificate. In case of non-
compliance of this direction, your consent will be revoked by the Board.

8. If the unit uses the ground water and requires the permission from SGWA/CGWA for water abstraction
then the industry will have to obtain No objection certificate for abstraction of ground water. It will be the
responsibility of the industry to comply with the various conditions of the NOC obtained from the
competent authority and submit to the Board, within 3 months time failing which CTO will be revoked.

General Conditions:-

1. The applicant shall get analysed the samples of effluent/emission/hazardous wastes at least once in athree
month from the laboratory recognized by the MoEF and shall report to the UPPCB.

2. The applicant shall however, not without the prior consent of the Board bring into use any new or altered
outlet for the discharge of effluent or gases emission or sewage waste from the unit.

3. Treated Industial waste water and domestic waste water shall be disposed jointly at one disposal point.
The applicant shall provide discharge measurement equipment at final disposal point.

4. The applicant shall strictly comply with conditions of this CCA and submit compliance report of stipul ated
conditions within 30 days of receipt of this CCA. If at any point of time, it is found that the industry is not

complying with stipulated conditions or any further direction/instruction issued by the Board, legal action

shall be initiated against the applicant.

5. The applicant shall maintain good house keeping. All valves/pipes/sewer/drains etc. must be |eak-proof

6. The industry shall provide uninterrupted entry to the STP/ETP inlet and outlet points, Air Pollution
Control equipment and stack for smooth sampling/monitoring of efficiency of pollution control systems.

7. The industry shall provide Inspection Book at the time of inspection to the Board's officials.

8. Whenever due to any accident or other unforeseen act or event, such emission occurs or is apprehended to
occur in excess of standards laid down, such information shall be reported to the Board's offices and all

other concerned offices. In case of failure of pollution control equipment, the production process connected

to it shall be stopped with immediate effect.

9. Theindustry shall operate in a manner so that all emissions be emitted through designated chimney/stack
only.

10. In case of any damage to the agriculture productivity, human habitation etc. by the operation of industry,
it shall be imperative to stop production in the industry with immediate effect and such information shall be
reported to Board's offices. The industry shall be liable to pay compensation also in such cases as decided by

the Competent Authority.

11. The applicant shall apply before the 60 days of expiry of CCA or any change in production types/
production capacity/manufacturing process/capacity enhancement etc. or any change in effluent discharge

point or emission point

12. The Board reserves the right to revoke/add/modify any stipulated condition issued along with CCA, as
may be necessary.

Specific Conditions:-



1522 389
1. This consent is valid for the Treatment and Disposal of Municipal Solid Waste (MSW)- 2600 TPD by

scientific method.

2. Collection, Segregation, Transportation, Treatment and Disposal of Municipa Solid Waste shall be done
as per the previsions of Solid Waste Management Rules, 2016.

3. The unit shall comply with order passed by Hon’ble NGT time to time in O.A. no. 607/2024 News Item
titied “In Lucknow’ s waste-side story plastic peril paints grim picture” appearing in the Hindustan Times
dated 22.04.2024.

4. Organic Waste & inorganic Waste will be segregated from MSW & Polythene & other solid waste
composting.

5. Proper Disposal of Solid Waste should be ensured such that it does not pollute the underground water or
any other water source.

6. For disposal of Plastic Waste, provision of Plastic Waste Management Rules, 2016 shall be complied with.

7. The unit shall strictly comply with the Hazardous & other Waste (Management & Transboundary
movement) Rules, 2016.

8. The unit shall ensure to install complete Effluent Treatment Plant (Leachate Treatment) within time
bound.

9. The unit shall maintain and operate the ETP and the treated effluent shall be sprinkled in the compost
yard. No effluent shall be discharged outside from the premises.

10. The unit shall ensure to dispose al Legacy waste within 06 months.

11. Leachate discharge/usage should be done in such away that the situation of water logging does not arise
and the zero discharge shall be achieved by reusing it for spray on wind rows and other purposes.

12. Noise and emission level from the DG sets installed of 350 KVA and 250 KVA capacities shall remain
within the prescribed norms and the stacks and acoustic enclosure shall be properly maintained according to
the prescribed norms.

13. Maintain logbook for electric meter reading to record daily electric usage by Effluent Treatment Plant
and send logbook details to the Board on monthly basis.

14. The unit shall obtain NOC from UP Ground Water Department for abstraction of ground water within 03
months and submit in the Board.

15. The Ordersissued by Hon'ble Courts/Hon’ble NGT, MoEF & CC, Central Pollution Control Board, U.P.
Pollution Control Board, shall be complied with.

16. All other wastes such as iron filings, waste oils, transformer oils, batteries & other E-Waste should be
recycled using registered vendors.
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17. The incoming organic waste at site shall be stored properly prior to further processing. To the extent
possible, the waste storage area should be covered. If, such storage is done in an open area, it shall be
provided with impermeable base with facility for collection of leachate and surface water run-off into lined
drains leading to a leachate treatment and disposal facility. Necessary precaution shall be taken to minimize
nuisance of odour, flies, rodents, bird menace and fire hazard.

18. Leachate discharge/usage should be done in such away that the situation of water logging does not arise
and the zero discharge shall be achieved by reusing it for spray on wind rows and other purposes.

19. The daily logbook record of the Liquid manure produced by the unit shall be maintained.

20. Plants use following types of scrubbers:

(a) Iron chelating based for H2S removal.

i.All Waste streams coming from plant should be suitably treated & recycled/reused. In no case, Efflunet
enters water body.

(b) PSA for CO2 removal

ii. Height of exhaust gas chimney to be raised to 3m above the roof at least.

(C) Water scrubber for CO2 and H2S removal.

iii. Effluent generated which is high in acids should be neutralized by using suitable method & then disposed
off after meeting the notified effluent discharge norm.

21. Solid manure may be converted to PROM (Phosphate Rich Organic Manure) organic Potash fertilizer,
Organic silica fertilizer Etc.

22. The industry shall submit the latest copy of Audited Balance Sheet/C.A. Certificate (Fixed Assets+
Current Assets - Current Liabilities) so that the Consent fee payable by the industry may be verified.

23. The unit shall develop Green Belt as per office order no. H34889/C-3/Miyawaki-264/2025 dated
19.11.2025 of U.P. Pollution Control Board. The copy of said office order is available on the website of U.P.
Pollution Control Board.

24. If closure order isissued by CPCB or UPPCB against any defaulting unit, then CTO issued earlier will
remain suspended during the closure period and after ensuring the compliance and after revocation of
closure order, the CTO will automatically be effective from the date of issuance of closure order revocation,
with additional conditions mentioned in the closure revocation order.

Chief Environmental Officer,
Circle-5, UPPCB
Copy to:

Regional Officer, UPPCB, Lucknow.

Chief Environmental Officer,
Circle-5, UPPCB
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Annexure 4 - 300 TPD Bio-CNG Plant and 150 TPD Bio-CBG Plant Status
Report

A 300 TPD Bio-CNG plant is being developed to process segregated wet waste. Upon commissioning, the
plant is expected to divert approximately 0.94 lakh tonnes of organic waste from landfills annually and produce
around 10 TPD of Bio-CNG and 50 TPD of fermented organic manure. The project is also expected to reduce
more than 0.625 lakh tonnes of CO: and other greenhouse gas emissions annually, contributing significantly
to India's decarbonization goals while generating over 250 direct and indirect employment opportunities.

M/s EverEnviro Resource Management Pvt. Ltd. is developing the 300 TPD Bio-CNG plant at Nadarganj,
Amausi. Civil works have been completed, and machinery installation is currently in progress. The company
has revised the project's Commercial Operation Date (COD) to December 2026 due to financial constraints
and the absence of an approach road to the project site. The project area falls under a new development zone
of the Lucknow Development Authority (LDA), which is responsible for constructing the approach road. The
proposal for the road has been approved, and construction is scheduled to commence after the current monsoon
season.

In addition, M/s Jay Bharat Maruti Enviro Bioenergy Lucknow Pvt. Ltd. is developing a 150 TPD Bio-CBG
plant, which will produce approximately 10 TPD of Bio-CBG using cow dung, pottery waste, Napier grass,
and wet mandi waste as feedstock. The original project site at the Sarojini Nagar Shooting Range was relocated
due to local issues. Lucknow Municipal Corporation (LMC) has since allotted an alternative site, and the lease
agreement and land handover have been completed. Boundary wall construction is currently underway.

300TPD Bio-CNG Project Update

S.No. Project Development Operation Status

1 Topographical Survey of the Site Completed

2 Consent to Establish CTE Received

3 Boundary Wall Construction Completed

4 Internal Roads and Administration/ Utility Design finalized, vendor onboarding under progress
Buildings

5 Geotechnical Investigation Completed

1 Basic Design Engineering Completed

2 Detailed Design Engineering Completed

3 Anaerobic Digesters Excavation work started

4 Plant Main Gate Completed

5 Admin Building Work Completed

6 Workshop Building Completed

7 Canteen Building Completed

8 Gas Upgradation System Design Engineering done

9 Sampling and Testing of Organic Waste from Ongoing
Lucknow City

10 TEPC Vendor Deployed

11 PEB Building Structural design finalised & work in progress.

392



393

1526

Bio CNG Plant Layout
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Current Progress Photographs
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To,

Shri Inderjeet Singh, IAS
Municipal Commissioner
Lucknow Nagar Nigam (LNN),
Trilok Nath Road,

Lucknow - 226001, Uttar Pradesh

Subject: 300 TPD Bio-CNG (CBG) Project based on Organic Fraction of Solid
Waste (Wet Waste): Current Status, C and P
Requested

Dear Sir,

As you are aware, EverEnv \ g Private Limited, a leading Resource
Management Company working in facets of organic to CBG, ion &
demoition waste and waste 10 electricity, Is setting up large number of CBG Plants using
Organic Fraction of Solid Waste (OFSW), Paddy Straw and Press Mud on Pan india basis.

We would ke 1o mention EverEnviro's firm commitment towards creating a positive dimate
mmmhcwmmnmmammmmwwmmngs
emissions and environmental impact by effective carbon abatement, which is at the core of
EverEnviro vision & mission. Moreover, CBG projects produce

x which go back into the value chain, hence developing
mmmmmmm-mmumuwnmdunnm
Ske biodiversity loss, waste, pollution, resource loss and scarcity of jobs.

Till date, wo have y nd
i . and are 9 5 nos. CBG Plants as
* Indore 3 Prw\gd-zhcmolmmmmuﬂy(m.d
149 TPD against design capacity of 153 TPD In
4«[0 } November 2024 - 97% PLF)
*Sangrur & Patiala Colloctively, preventing stubble burni and creating
) kun~1bcmdﬂmstmmm:§ velis
/ 13 & 2 ,wmnmtuhcmdmnnamlw
(Uttar
’FRM“ )
Mlmcwmmmm Cc8G based three maj
G e e s e S o
oy , & of plant &
of CBG with more than 96% methane
FOMILFOM mesting £GO content & production of
ol 0 il under g}smmumwi "o e

including Lucknow.

hed setup and is operating Asia’
rated by Shri Narendra Modi Ji. Homor, r2°*!, 550 TPD CBG Plant at Indore,
! : . Hon'ble Prime Minister on 19* February 2022,

Evert,

Corporate Office:
A Babeing 31 Plocr, 005 Cyter
Or Usnemmaumwr, ‘tey.ha-l.s-wz_qw,m" 122000
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EVER
"ENVIRO

Since the plant started operations in May 2022, the presence of sand & silt (~5TPD)
and Indigestible organic content (long fibres, coconut shells, etc. to the tune of 10-
15% of input) in the incoming waste have led to various technology, design and
P te as well as i being at the
plant by EverEnviro.

P

It took us a 2-year long learning phase at 550 TPD Indore CBG Plant where in

EverEnviro has invested 130% of d capital (30% after
commissioning of the plant in May 2022) to reach a stage where we have finalized the
best suited gy to rep the same at Luch UP.

Hence, it is hereby again that EverE is 100% lon_rds

the ongoing CBG project at Lucknow within the new ti in the

annexure. The same has also been communicated 1o Ministry of Housing & Urban Affars,
Gout. of Inda. mm.anaopmalhomngoodoﬂloeswusmhmsnmgnm
attached timelnes.

We look forward to continued support from Lucknow Nagar Nigam in developing the 300
TPD C8G Project as a solution for ging organic wasté generated in
Lucknow City.

With Warm Regards

ot Mahesh Girdhar
)\% :n‘ — .com

EVER
’ENVIRO

Annoxure-|
Project - Lucknow CBG
Now-24 Feb-25 My Aug2s Dec25 Mar26 26
Lucknow CBG Project
Digester Conatruction
Detated Engineering
Pre-Trestment System

el Work

fqupment stalston
B0 Gas Upgradation i | i
Inoculum Feed to the CBG Plam | |
Waste Intake from ULB/COD ! |

Figure 1 Project Development Schedute for Lucknow CBG Project
Current Project Status

Phasae | including ancilary buildings & utiities: : 100% Complete

Phase |1 & ts such as P g set-up, dig gas
upgradation .yuor:.'o M,.: ~ Digester mwmurwk initiated in Nov. 2024

Pro).aOOD(MMMlhIWMLNN)—MZOZG

Support requested from ULB

nt in the cument segregation levels is required from LNN to enable the
CBG Plant to operate at design capacity.

[ of le app road upto plant gate (as per Clause 6.2 of the
mmmmwwtmwnwwnn.mz)-m-
1o 8b of a pproach road, laden large trucks (heavy machinery and
civil construction material) cannot reach the site

Relocation of village road passing through site
Permanant power supply upto plant gate to support heavy construction activities in

Phase-ll (as per Clause 6.2 of the Concession Agreement signod with Lucknow
Nagar Nigam dated 25.11.2022)

Water supply and drainage & sewer ne installation (as per Clause 6.2 of the
Concassion Agreement signed with Lucknow Nagar Nigam dated 25.11.2022)

A Bulding. Ind Floce, DLF Cyter Cty, Phase 3, Sactor 24, Garugram, Haryuna = 122002
ON: U37100MH2035PTCI20211 N
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Lucknow 150 TPD CBG Project (Jay Bharat Maruti Ltd.)

Sn. No. Metric Value

Capacity 150 TPD

10 TPD (Assumed this is a subset/phase of

Total CBG Generation Capacity the 150 TPD)

Project Highlichts & Status

Land: The land assigned by the concessionaire was changed due to issues with local
residents. An alternative land of 7.5 acres has been issued in Khasra No. 806 CHA, Village
Amausi, Tehsil Sarojini Nagar. The new lease deed was completed on May 30th.
Registration: The project is registered with UPNEDA and under the GOBERDHAN
scheme.

Offtake: The CBG off-take agreement has been signed with Torrent-GAIL. The Third-Party
Agreement (TPA) with GGL is pending and expected to be signed by the end of next week
in Lucknow.

Schedule & Mobilization: The EPC player has been finalized, and the team was scheduled
to mobilize on-site by the first week of September.

Site Work: Boundary wall construction is almost completed on site.

Feedstock: Land has been leased for Napier farming to ensure feedstock availability. A

Feedstock Agreement has also been signed with Contract Farmers for supply.
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Annexure - 5
ANNEXURE 5 397

LUCKNOW MUNICIPAL CORPORATION

Invites

NOTICE FOR INVITING TENDER

Request for proposal for Appointment of DEA Empanelled Transaction Advisor
for the development of Waste to Energy project under PPP mode in Lucknow
(Limited Tender).

Lucknow Municipal Corporation hereby invites bid from DEA Empanelled Transaction Advisor
for the development of Waste to Energy project under PPP mode in Lucknow. The Tender
document can be downloaded from the UP-Government NIC e-tender website i.e.,
https://etender.up.nic.in/ & as per below given time schedule:

RFP Ref. No. D/ 1190/EE/25 Date: 30/03/2026

RFP Download Date Date: 31/03/2026

Pre-Bid Date time and Place | Date: 10/04/2026 at SBM hall, Lucknow Municipal Corporation
Time: 12.00 PM

Bidders can send their pre-bid | Interested bidder must send their queries at

queries on envengnnlko@gmail.com latest by 12:00 PM on 11 /04/2026.

RFP last date of submission | Date: 21/04/2026 Time: 05.00 PM

RFP opening date Date: 21/04/2026 Time: 06.00 PM

Tender Fee INR. 10,000.00 +18% GST (Rupees Ten thousand Only plus
GST 18%)

Earnest Money Deposit Rs 2,00,000.00 (Rupees Two lakh Only)

Any RFP received post the scheduled deadline or without EMD, shall be rejected.

Sd/-
Environm ngineer

Lucknow Municipal Corporation

Vs

y

Environment Engineer

Lucknow Municipal Corporation.
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Lucknow Municipal Corporation

Invites

Request for Proposal

For

Appointment of DEA Empaneled Transaction Advisor
for the development of Waste to Energy project under
PPP mode in Lucknow (Limited Tender).

LUCKNOW MUNICIPAL CORPORATION

Trilokinath Marg, Lalbagh Lucknow = 226001
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DISCLAIMER

The information contained in this Request for Proposal (‘RFP”) document or subsequently prowdgq to
Applicant(s), whether verbally or in documentary or in any other form, by or on behalf of. Luckqow qulc:pa,
Corporation Uttar Pradesh (hereafter referred to as "LMC") or any of its employees or adwsor.s,_ is provtded to
the Applicant(s) on the terms and conditions set out in this RFP and all other terms and condltloqs subject to
which such information is provided in writing. The purpose of this RFP is to provide the Applicant(s) with

information to assist the formulation of their proposals. This RFP does not purport to contain all the information

that each applicant may require.

This RFP may not be appropriate for all persons, and it is not possible for the LMC, its employees, or advisors
to consider the investment objectives, financial situation and needs of each applicant who reads or uses this
RFP. The assumptions, assessments, statements, and information contained in the RFP may not be
complete, accurate, adequate, or correct. Each applicant should, therefore, conduct its own investigations
and analysis and should check the accuracy, adequacy, correctness, reliability and completeness of the
assumptions, assessments, statements, and information contained in this RFP and where necessary obtain
independent advice from appropriate sources. The LMC, its employees and advisors make no
representation or warranty and shall incur no liability under any law, statute, rules, or regulations as to the
accuracy, adequacy, correctness, reliability, or completeness of the RFP document.

Information provided in this RFP to the applicant(s) is on a wide range of matters, some of which ma
depend upon interpretation of law. The information given is not intended to be an exhaustive account o)1lf
statutory requirements and should not be regarded as a complete or authoritative statement of Iaw. The LMC
accepts no responsibility for the accuracy or otherwise for any interpretation or opinion on law expressed herein

The LMC, its employees and advisors make no representation or warranty and shall have no liability to any perso
including any Applicant under any law, statute, rules or regulations or tort, principles of restitution orp un'ur;t
enrichment or otherwise for any loss, damages, cost or expense which may arise from or be incurred or suffejred
on account of anything contained in this RFP or otherwise, including the accuracy, adequacy, correctness
completeness or reliability of the RFP and any assessment, assumption, statement or information containeci
therein or deemed to form part of this RFP or arising in any way for participation.

The LMC also accept no liability of any nature whether resulting from negligence or otherwise howsoever
caused arising from reliance of any applicant upon the statements contained in this RFP. The LMC may in its
absolute discretion, but without being under any obligation to do so, update, amend or supplement the
information, assessment or assumptions contained in this RFP before the last date of bid submission.

The issue of this RFP does not imply that the LMC is bound to select an applicant or to appoint the selected
apphwm. as the case may be, for the project and reserves the right to reject all or any of the applications or bids
without assigning any reason whatsoever.

The applicant shall bear all its costs associated with or relating to the preparation and submission of its bid
including but not limited to preparation, copying, postage, delivery fees, expenses associated with any
dgmonstrati_ons Or presentations which may be required by the LMC, or any other costs incurred in connection
\(wth or relating to the bid. All such costs and expenses will remain with the applicant and the LMC, shall not be
!uable IN any manner whatsoever for the same or for any other costs or other expenses incurred by an applicant
In preparation or submission of the bid, regardless of the conduct or outcome of the bidding process.

- R o '"‘2'|Pagrc ‘
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Abbreviations

. RFP - Request for Proposal

. LMC — Lucknow Municipal Corporation (Authority)
« TA - Transaction Advisor

. PPP — Public-Private Partnership

. WtE — Waste-to-Energy

. DBFOT- Design-Build-Finance-Operate-Transfer (PPP model)

. DEA - Department of Economic Affairs (Ministry of Finance, Government of India)

. PSA - Project Sponsoring Authority (used interchangeably with LMC in context)
. SUDA - State Urban Development Agency

. ULB - Urban Local Body

. MSW — Municipal Solid Waste

. RDF - Refuse-Derived Fuel

. CAPEX - Capital Expenditure

. OPEX - Operating Expenditure

. IRR - Internal Rate of Return

« NPV - Net Present Value

. DSCR - Debt Service Coverage Ratio

. PPA — Power Purchase Agreement

. EIA — Environmental Impact Assessment

. ESMP — Environmental and Social Management Plan
. CPCBISPCB - Central Pollution Control Board / State Pollution Control Board
« VGF — Viability Gap Funding

« 1IPDF - India Infrastructure Project Development Fund
« LoA — Letter of Award

. RFQ - Request for Qualification
. DCA - Draft Concession Agreement

. QCBS — Quality-cum-Cost Based Selection
. TOR - Terms of Reference

3|Page
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