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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 640/2024
IN THE MATTER OF: -

Tribunal on its own motion Suo Motu based on the news item titled “News reveals extent of
microplastic pollution in Ashtamudi Lake” appearing in the Hindu dated 24.05.2024”
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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
ORIGINAL APPLICATION NO. 640 OF 2024
IN THE MATTER OF:

Tribunal on its own motion SUO MOTU based on the news item titled “News

reveals extent of microplastic pollution in Ashtamudi Lake” appearing in the

Hindu dated 24.05.2024”

REPLY ON BEHALF OF CENTRAL POLLUTION CONTROL BOARD
(CPCB) i.e. RESPONDENT NO. 9

. That, Hon’ble NGT (PB) vide order dated 28.05.2024 in the instant case has sought
the reply from answering Respondent herein i.e CPCB over the instant matter.

Thereby, the reply is made in succeeding paragraphs.

. That Hon’ble NGT (southern zone) has also taken up a similar case, suo-motu, on
the basis of newspaper article vide order dated 29.05.2024 in O.A. No. 185 of 2024

(SZ), directing the respondents to submit their respective reports and responses.

. That, CPCB is a statutory Board constituted under Section 3 of The Water
(Prevention and Control of Pollution) Act, 1974. It performs the functions under The
Water (Prevention and Control of Pollution) Act, 1974, The Air (Prevention and
Control of Pollution) Act, 1981 and The Environment (Protection) Act, 1986.

REPLY

. That it is humbly submitted that, the newspaper article communicates about the
micro plastic pollution in Ashtamudi lake based on the R &D study conducted by

Department of Aquatic Biology and Fisheries, University of Kerala.




S. That it is humbly submitted that CPCB has not been associated with the above study
carried out by Department of Aquatic Biology and Fisheries. University of Kerala.

However, it is submitted that CPCB has undertaken various activities w.r.t studies

of Microplastics as submitted in succeeding paragraphs.

6. That it is humbly submitted that in compliance of Hon’ble NGT order dated
16.06.2021 in the matter of OA No. 99 of 2021(SZ) taken up by the Hon'ble NGT,
Suo Motu, based on the News item published in Times of India Newspaper titled
“Chennai you are breathing micro-plastic™ monitoring of microplastics in ambient
air . groundwater and surface water bodies was carried out in Chennai by a Joint
committee consisting of members from Anna University, Chennai, Central Pollution
Control Board (CPCB). Regional Directorate — Chennai & Tamil Nadu Pollution
Control Board (hereinafter referred as TNPCB). Chennai. The report of Joint
Commitee has indicated significant levels of microplastic contamination at the
Kodungaiyur and Perungudi dumpsites. with microplastics detected in leachate.
canal water, and groundwater. Airborne microplastics were also found at notable
levels at both sites. Detailed report submitted to Hon'ble NGT in the matter is

enclosed as Annexure-I.

7. That, it is humbly submitted that further vide order dated 05.04.2022 in O.A. No
251/2022 Hon’ble NGT directed that “There is need for further studies, considering
the studies already conducted, to be steered by the Committee comprising of CPCB,
ICMR, Central Institute of Petrochemicals Engineering & Technology (CIPET),
NCSCM, and any other expert institutions as required, under the Nodal coordination
of CPCB. Such studies and recommendations/ suggestions may cover standards for
safe environment, remedial steps to reduce menace of micro plastic and addressing
other incidental issues. CPCB may incur expenditure on studies and other incidents

out of Environmental Compensation funds "

= /5
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8. That it is humbly submitted that in compliance of Hon’ble NGT’s order as
mentioned above CPCB had filed a report dated 10.02.2023. The report highlights
widespread Microplastics contamination across environments and organisms.
Microplastics enters water primarily through sewage, wastewater, and surface
runoff, persisting due to inadequate filtration in treatment systems and contributions
from plastic infrastructure. Microplastic is also prevalent in bottled water. Airborne
Microplastic poses inhalation risks in urban settings, while soil contamination occurs
via plastic films and waste. Microplastic has been found in human biological
samples, suggesting potential health impacts from ingestion and inhalation routes.
However, presently there are no studies on the impacts of ingested microplastics on
human health. Submitted report is enclosed at Annexure-II. In compliance of
Hon'ble NGT directions rendered vide order dated 01.03.2023 in OA
251/2022, MoEF&CC has prepared an action plan, specifying activities related to
microplastics to be taken up by CPCB. The same has been taken on record by the

Hon'ble Tribunal and the copy of order is given at Annexure-III.

9. That it is humbly submitted that CPCB in association with the State Pollution
Control Boards (hereinafter referred as SPCBs) in the States and Pollution Control
Committees (hereinafter referred as PCCs) in Union Territories has established a
water quality monitoring network under National Water Quality Monitoring
Programme (hereinafier referred as NWMP) to assess status of water quality of water
resources in the States/UTs to facilitate for prevention and control of pollution in the

water bodies.

10.That it is humbly submitted that Ashtamudi Wetland was designated Ramsar site in

2002. CPCB periodically reviews the water quality of status of Ramsar sites all over

the country including Kerala which was monitored under NWMP by concerned

SPCBs.
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11.That it is humbly submitted that CPCB vide its letter dated 1% May. 2024
communicated to the States having Ramsar Sites including Kerala SPCB wherein it
was informed that water quality data during the year 2023 of Ramsar sites at 04
locations at Ashtamudi Lake was non-complying with respect to Primary Water
Quality Criteria for Bathing. notified under The Environment (Protection) Rules.
1986. A Copy of the said notification September 25. 2000 is enclosed as Annexure-
IV. Vide afore-said letter dated 01.05.2024. CPCB also requested the States to
identify the sources of pollution specially at the non-complying locations and to take
necessary measures for improvement of water quality of Ramsar sites and submit

the action taken report to CPCB. A copy of the said letter is enclosed as Annexure-
V.

12.The answering respondent craves leaves of the Hon'ble Tribunal to file additional

reply. in future, if required.

13.That in light of the above submission, it is respectfully submitted that this Answering

respondent i.e. CPCB, shall abide by any order(s) or direction(s) passed by this

&;’j ‘
(Divya Sinha)

Scientist ‘F’
Central Pollution Control Board

Hon’ble tribunal in the instant OA.
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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
ORIGINAL APPLICATION NO. 640 OF 2024
IN THE MATTER OF:

Tribunal on its own motion SUO MOTU based on the news item titled “News

reveals extent of microplastic pollution in Ashtamudi Lake” appearing in the

Hindu dated 24.05.2024”
AFFIDAVIT

I, Divya Sinha, working as Scientist ‘F” in Central Pollution Control Board, Parivesh
Bhawan, East Arjun Nagar, Delhi , Respondent No. 9 in the above matter, do hereby

solemnly affirm, declare on oath and state as under:-

. That I, the deponent herein is authorized representative to represent the Respondent
CPCB in the present case, and as such, I am well conversant with the facts and
circumstances of the present case on the basis of the information derived from the
official records, and hence, [ am competent and authorized to verify, sign and swear

this affidavit on behalf of the Respondent CPCB.
. That the accompanying reply may be read part and parcel of the present affidavit.

. That the accompanying reply has been drafted and filed under my instructions and
authority the contents thereof are true and correct on the basis of the record
maintained during ordinary course of business of CPCB and available records and
documents and the contents of the same are read over and explained to me and are

not repeated herein for the sake of brevity.
[ / '
DEPONENT
/ Divya Sinha

fist '
i o [ Scienfist o

("ontrol Board
Central Po\luho:l g wm}

{% Forest & Climate Changs, Govt. ofIndie)

Wo m off 2t R 2=t 1.(‘)!“'32




23

VERIFICATION

“ I SEP 2024 2024 that the contents

of the above replyv are correct and true on the basis of the record of the cases as

mentioned in the day to day affairs of the CPCB. Nothing has been concealed

therefrom or mis-stated.

Verified at New Delhi on this day of

4
DEPONENT
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BEFORE THE NATIONAL GREEN TRIBUNAL
SOUTHERN BENCH, CHENNAL.

Original Application No. 99 of 2021 (S2)

Suo Motu based on the News item

in the Times of India Newspaper

Chennai edition dated 5.4.2021 under the

caption “Chennai you are breathing micro plastic”

Vs

The Chief Secretary to Government
Tamil Nadu, Chennai and Ors

Annexure - |

...Respondents

INDEX

S.No

Description

Page No.

Report of the Joint Committee in the matter of
0.A.N0.99 of 2021 in Suo Motu registered on the
basis of news paper report published in * The
Times of India Chennai Edition” dated
05.04.2021 under caption “Chennai you are

breathing micro plastic”.

1-33

Filed by
Thiru. S. Sai Sathya Jith
Advocate, Chennai.
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REPORT OF THE JOINT COMMITTEE IN THE MATTER OA NO. 99/2021 IN
SUO MOTO REGISTERED ON THE BASIS OF NEWS PAPER REPORT
PUBLISHED IN “THE TIMES OF INDIA CHENNAI EDITION” DATED 05.04.2021
UNDER CAPTION “CHENNAI YOU ARE BREATHING MCI}OPLASTIC %

1.0  Background

It is informed that an Original Application No. 99 of 2021 taken up by the NGT Suo Motu
case based on the News item published in the Times of India Newspaper, Chennai Edition,
Dated 05.04.2021, under the caption “Chennai you are breathing micro Plastic”. In this
regard, the Hon'ble NGT has passed order dated 16.06.2021 and issued the following
directions among other things inter alia as follows:

......... “Para 5: we feel that it is necessary to appoint a Joint Committee to consider
this aspect. So, we constitute Joint Committee consist of 1) Senior Scientist from Central
Pollution Control Board, Integrated Regional Office, Chennai, 2) Senior Scientist from Tamil
Nadu Pollution Control Board as designated by its Chairman and 3) Scientist having
expertise in this filed from Center for Environment, Anna University, Chennai to inspect the
area in question and also consider the problem that has been projected in the newspaper
reports and come with a suitable recommendations and suggestions as to how this can be

mitigated in an effective manner.

6. Tamil Nadu Pollution Control will be the nodal agency for coordination and

providing necessary logistic for this purpose.
v

7. The Committee is directed to take water samples from the nearby wells in and
around the Perungudi dump yard and also consider the air samples from the available
monitoring station near that place and also in Chennai area so as o find out whether micro
plastic particles are found in groundwater as well as in the atmosphere which is being
unknowingly consumed by the public resulting in other unknown diseases as well. The

Committee is directed to submit the report to this Tribunal on or before 27.08.2021.
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8. The Central Pollution Control Board, New Delhi is also directed to brovide
necessary logistic or other technical and expertise support, if any required for this Committee

by deputing any suitable person as member of the Commiltee to do the study effectively” ...

The case was taken up for hearing on 08.11.2021 and NGT directed the Joint Committee
as follows:

"The learned Counsel appearing for the TNPCB submitted that they have already taken
samples and they wanted some more time to file the report. The CPCB also wanted two
months time for approving the Memorandum of Understanding (MoU), with Indian Institute
of Technology (IIT), Kanpur and 12 months time for finalizing the report. Since il is quite a
long time till then pollution of the environment cannot be allowed as it will have severe
adverse impact on human health. The above officials are directed to submit the report to this

Tribunal on or before 09.12.2021 by e-filing in the searchable PDF/OCR"".

2.0 Constitution of Joint Committee

Tamil Nadu Pollution Control Board (TNPCB) as the nodal agency requested all the
concerned authorities for the nomination of the officials from concerned organization for the
formation of the joint committee as per the directions of NGT. Based on the nominations
received from the Central Pollution Control Board (CPCB) Regional Directorate - Chennai
and The Centre for Environmental Studies, Anna University; the joint committee was

constituted with following members:

i. Dr. S. Kanmani. Director, Centre for Environmental Studies, Anna University,
Chennai
o
ii.  Smt. Poornima B.M, Scientist ‘D, Central Pollution Control Board (CPCB), Regional

Directorate - Chennai

iii.  Thiru. V. Thyagarajan, Deputy Director (Labs), Tamil Nadu Pollution Control Board
(TNPCB), Chennai
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3.0 Meeting of the Joint Committee

The first meeting of Joint Committee was held on 16.08.2021 at Centre for Environmental
Studies, Anna University. The Committee members deliberated upon samples, analysis of the
samples and available air quality meonitoring stations near that dumpsites place. The

following decisions were made:

i.  Visit and inspection of Perungudi and Kodungaiyur dumpsites by Joint Committee on

August 25, 2021.

ii. To survey and finalize the surface & ground water sampling and ambient air quality
monitoring stations locations in and around the two dumpsites on August 25, 2021.

iii.  To identify laboratories for analyzing presence of micro plastics in water and ambient
air samples before collection of samples.

iv.  To finalize parameters for analyzing surface & ground water samples.

v.  The Deputy Director (Labs) to collect details for analyzing micro plastics in water and

air from the Central Institute of Plastics Engineering Technology (CIPET), Chennai.

4.0 Site Visit and Inspection of the Joint Committee

The joint committee carried out site visit of the two dumpsites located at Kodungaiyur &
Perungudi on 25.8.2021 to ascertain the ground level conditions and also to identify/finalize
locations for water & ambient air monitoring. During visit/inspection following officials were
also presént along with committee members. In addition, the supporting staffs of TNPCB
Laboratory were also present and extended support for the committee members in sampling &
monitoring. During visit/inspection following officials were also present along with
committee members. In addition, the supporting staffs of TNPCB Laboratory were also

present and extended support for the committee members in sampling & monitoring.

After the site inspection, the committee visited nearby residences and commercial places in
and around Kodungaiyur & Perungudi dumpsites and identified locations for surface &

ground water samples and ambient air quality monitoring.

10



4.1

General Observation on Koduhgaiyur dumpsite

The following observations were made by the committee during site visit:

i

il

.

VI

Vii.

It was informed that Kodungaiyur dumpsite as an area of about 269 acres and
operated from more than 35 years. The habitation is located within 500m from the

dumpsite

About 64.02 lakhs cubic meter of legacy waste is accumulated in dumpsite.

During inspection it was noticed that fresh solid waste is being dumped on top legacy
waste due to space constraints. The dumpsite has occupied about 90 % of available
land and there is no space available for the fresh solid waste dumping. Hence the daily
generated solid waste is dumped vertically creating hill like structures.

It was reported that about 2600 to 2800 TPD of fresh solid waste generated from Zone
1 to 8 is being dumped in this site.

There was a .lack of segregation of waste (dry & wet waste); the trucks carried
unsegregated solid waste and being dumped.

The garland drains have been created to collect the leachate generated from tlese
dumps, during inspection oozing of leachates was noticed and all the drains were
filled with leachates. The leachate was allowed to flow directly into the Kodungaiyur
caffal flowing in front of the dumpsite. This canal joins Buckingham canal, which is
located adjacent to dumpsite and finally reaches the sea.

In the dumpsite, Construction & Demolition waste processing facility of 600TPD
capacity has been installed and is operating at trail run. GCC has obtained consent for

establish and consent for operation from TNPCB.

11
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4.2
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Greater Chennai Corporation (GCC) has not started bio-mining/bio-remediation
process of legacy waste in Kodungaiyur dumpsite. It was reported that Detailed
Project Report (DPR) is under preparation.

General observations on Perungudi dumpsite

The following observations were made by the committee during site visit:

i.

i,

iv.

V.

It was informed that Perungudi dumpsite is spread in an area of about 220 acres land
and is being operated from more than 30 years. The habitation is located within 500m

from the dumpsite.

About 34.29 lakhs cubic meter of legacy waste is accumulated in dumpsite. At
present, 2400 to 2800 TPD of unsegregated fresh solid waste is being dumped in this
site.

This dumpsite has also accumulated maximum space and vertical dumping of fresh
solid waste was noticed. The domestic solid waste generated from Zone 9 to Zone 15
is being dumped in this site.

From the dumpsite it was noticed that segregation of waste is very poor in these
ZOnes.

The garland drains have been created around all dumps to collect the leachate
géverated, during inspection oozing of leachates were noticed and all the drains were
filled with leachates. The leachate was allowed to flow directly into the storm water
drains joining the canal and ultimately reaching the sea.

The Perungudi marshland located at the backside of the dumpsite was found filled

with leachates due to rainfall occurred previous day of the site visit.

I\

12
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vii.  GCC has obtained solid waste authorization as per the Solid waste management Rules.
2016 for bio-mining/bio-remediation process of 34. 29 cubic meter of legacy waste
from TNPCB on 09.08.2021 and valid up to 31.03.2022.

viii.  GCC awarded work order for the biomining of legacy waste and during site visit; the
erection of machineries for the bio-mining process was noticed.

5.0.  Details of sampling locations

stations details is depicted in table 3.

The surface & ground water locations are all within the 1km radius from the dumpsites and

details of sampling location is depicted in table 1 & 2 and the ambient air quality monitoring

Table no. 1: Sampling locations of surface & ground water in Kodungaiyur dumpsite

[ S. No. |Type of sample|Sampling location Latitude/ Distance &
Longitude direction from
the dumpsite
I |Leachate Leachate from dumpsite near 13.130697 N 56m,SE
Admin. Office 80.274822 E
2 |Canal Kodungaiyur canal before the inlet | 13.133098 N 90m,E
of leachate 80.276041 E
3 |Canal B' Canal near mixing point of 13.135092 N 150m, NE
Outlet from CMWSSB sewage 80.277154 E
4 [Open well Nethaji Nagar, 6th Street, No.17 13.130542 N 135m, S
Maiammal House 80.267308 E
5 |Bore Well Rajarathinam School, Govt. 13.13388 N 130m, SW
Chennai School 3rd Street, 80.262069 E
' Kodungaiyur
Table 2- Sampling locations of surface & ground water samples at Perungudi dumpsite
6 |Bore well Sh. Saravanan House Ist Cross 12951626 N 100m, SW
Street Sarvana Nagar Perungudi 80.21390 E
7 |Open sump Opposite to Admin, GCC office 12.949000 N 100m,
80.216634 E SW
8 |Bore Well Inside the dumpsite Fresh waste 13.955027 N Om
dumping area 80.236146 E
9 |Open Well Sh. T. S. Shanmuga Krishnan, Sri 12.951604 N 900m, E
Sai Nagar, opp. to Park, Perungudi | 80.235080 E
10 [Bore Well Sh. 8. Kannan No. 1/137, Kulakarai| 12.956177 N 500m, E




Street

80.240164 E

11

Surface water

Marsh Land behind dumpsite

12.950230 N
80.237345E

100m, E

Table 3: Sampling locations of Ambient Air Quality monitoring stations (AAQMS) at

Kodungaiyur & Perungudi dumpsites

In and around Kodungaiyur dumpsite
S. No. |Sampling Location Latitude/ Longitude | Distance & direction
from dumpsite

I |On top of platform near TNEB 13.12808 N 350m, SE
control room (AD Office), Ennore 80.27559 E
High Road

2 |On building top of Multipurpose 13.12935 N 220m, W
complex, Corporation of Chennai, 80.26767 E
Tondiarpet High road

3 |On top of platform near 13.13389 N Om, SW
Kodungaiyur Dumpsite Gate 11 80.264 E

4  |On building top of MMWSSB 13.14393 N 850m, NW
pump house, Thendral Nagar, 80.25801 E
Kodungaiyur

In and around Perungudi dumpsite
5 |Metro water STP — eastern 12.9661 N 1.5Km, NE
80.2428 E

6 |Admin office of Greater Chennai 12.5723 N 30m. E
Corporation 80.1359 E

7 |CAAQM station at Perungudi 12.9653 N 65m. SE

80.2461 E J

8 [®outh side Radial Gate of GCC 12.9655 N 30m. S
(entrance of the dumpsite) 80.2445 E

9 |National institute of wind energy, 12.9566 N 180m, W
backside 80.2143 E

14
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MM WSSEB Pump House

Dumpsite Gote I

Nulsi purpose. Cormples

TNEB Control Room

Picture 1: Representation of AAQMS at Kodungaiyur dumpyard

Mdtiomol instit ute
OFf Wind Encrogy

Metco Water §TP - 3 -
Admin Office Of Grevter Chepnaj- CorpSration

CAAON Station Penungodi

South Side Rodicl GoteieCl

Picture 1: Representation of AAQMS at Perungudi Dumpyard

6. Analysis results of surface & ground water and ambient air quality at
Kodungaiyur & Perungudi dumpsites

6.1  Analysis results of surface & groundwater samples

The surface & groundwater samples from the Kodungaiyur & Perungudi dumpsites as per the

sampling locations mentioned in table 1 & 2 were collected on 24.09.2021. The samples were

15
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analyzed at Central Laboratory, TNPCB and for Heavy metals parameters, samples were
analyzed in M/s SGS Laboratory, Chennai. The table 4A, 4B & S depicts the analysis results
of surface & groundwater samples from the Kodungaiyur & Perungudi dumpsites. The
analysis results show

Table 4A: Analysis results of leachate & surface water samples in Kodungaiyur

dumpsite
Parameters all in Monitoring locations
mg/L except pH Leachate from Kodungaiyur canal | B' Canal near
dumpsite near before the inlet of | mixing point
Admin. Office leachate
Turbidity (NTU) 203 al.3 284
pH 7.4 7.0 6.9
Oil & Grease 8 <2 <2
(mg/L)
COD 1040 264 168
BOD 360 66 44
TDS 5130 838 960
Nitrate _ <1 <l <1
Nitrite <0.05 <0.05 <0.05
Total Residual <1 <l <1
Chlorine
Cyanide <0.05 <0.05 <0.05
Fluoride 0.52 0.34 0.5
Chloride 1510 320 355
Sulphate 80 163 168
Sulphide <1 <1 <]
Total Hardness 1040 325 380
Phogphates <0.5 0.58 0.65
Alkalinity 1390 534 522
Total Kjeldal 336 19 18
Nitrogen
Ammonical 186 11 10
Nitrogen
Phenolic 5.52 2.8 1.8
compounds
Zinc 0.159 0.2 0.26
Nickel 0.283 0.2 <0.006
Copper 0.16 0.04 0.03




Hexavalent <0.05 <0.05 <0.05
Chromium

Total Chromium <0.05 <0.05 <0.05
Lead 0.005 <0.015 <0.015
Manganese 0.404 0.21 0.16
Total iron 3.389 0.23 0.16

r

The untreated leachate generated from the dumpsite joins the Kodungaiyur canal which
carries untreated sewage in turn joins the Buckingham canal. The treated sewage from the
Kodungaiyur sewage treatment plant is also let into the canal. Hence in spite of dilution,
the values of BOD, COD are higher and confirms the pollution of canal due to influx of
leachate and untreated sewage which clearly indicates in the table 4A. The canal falls

under class E as per the designated best use (DBU) water quality criteria.

Table 4B: Analysis results of ground water samples around Kodungaiyur dumpsite

Parameters Monitoring Locations Drinking water
all in mg/L standards
except pH Nethaji Nagar, open | Rajarathinam Govt. (BIS:18:10500, 2012)
well School (Bore well)
Turbidity 12.6 1.69 1
(NTU)
pH 6.8 7.1 6.5—-8.5
Oil & <2 24 -
Grease
(mg/L)
COD 144 40 -
BOD 13 8 -
TDS 11314 684 500
Nitrate <1 6.6 45
Nitrite « | <0.05 <0.05 -
Total 42 <1 0.2 (only when water
Residual is chlorinated)
Chlorine
Cyanide <0.05 <0.05 0.05
Fluoride 0.13 0.1 1.0
Chloride 4060 190 250
Sulphate 4756 144 200
Sulphide <1 <1 0.05
Total 1920 270 200
10

17
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Hardness

Phosphates | 0.57 0.62

Alkalinity | 538 406 200
Total 4 <2 -
Kjeldal

Nitrogen

Ammonical | 2.24 <2 -
Nitrogen

Phenolic <0.1 <0.1 -
compounds

Zinc 0.23 <0.20 5
Nickel <0.006 0.36 -
Copper <0.0015 <0.0015 0.05
Hexavalent | <0.05 <0.05 -
Chromium

Total <0.05 <0.05 0.05
Chromium

Lead <0.015 <0.015 0.01
Manganese | 0.86 0.079 0.1
Total iron 0.19 <0.5 0.3

The bore well samples taken from the residence near the Kodungaiyur dumpsite is not meeting
the BIS drinking water standards and except heavy metals & phenolic compounds all other

parameters are exceeding the standards.

Table 5: Analysis results of ground water samples from Perungudi dumpsite

Parametexs Monitoring locations

all in mg/L | Sh. Open sump | Inside Sh. T. S. Sh. S. Marsh land

except pH | Saravanan | Opposite to | dumpsite Shanmuga | Kannan | behind
House Admin, Krishnan dumpsite

GCC office

Turbidity 2.07 1.8 2142 373 0.48 264

(NTU)

pH 6.5 o | 7.4 6.8 6.9 7.4

Oil & 16 <2 32 <2 <2 <2

Grease

(mg/L)

COD 200 128 2560 56 48 264

1

18
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BOD 15 12 840 9 ' 7 39
TDS 24226 1288 7812 2228 2016 1718
Nitrate <] <1 <] <] 4.1 <]
Nitrite <0.05 <0.05 <0.05 <0.05 0.6 <1
Total <1 <] <1 <1 55 <1
Residual

Chlorine '

Cyanide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fluoride 0.15 0.29 0.58 0.22 0.26 0.58
Chloride 11325 435 1820 935 775 570
Sulphate 1224 70 396 678 388 59
Sulphide <1 <] 28 <] <1 <]
Total 7600 370 2050 640 590 460
Hardness

Phosphates | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Alkalinity | 302 394 528 402 508 1216
Total <2 <2 627 5.6 3.3 74
Kjeldal

Nitrogen

Ammonical | <2 <2 349 3.4 22 41.4
Nitrogen

Phenolic <0.1 <0.1 0.81 <0.1 <(.1 0.94
compounds

Zinc 0.16 0.13 0.27 0.14 0.26 0.14
Nickel <0.006 <0.006 <0.006 <0.006 <0.006 | <0.006
Copper <0.015 <0.015 0.644 <0.015 <0.015 <0.015
Hexavalent | <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chromium

Total <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chromium

Lead o |<0.015 <0.015 <0.015 <0.015 <0.015 <0.015
Manganese | 2.17 <0.01 1.21 0.41 <0.01 0.16
Total iron | 0.22 0.11 45 0.27 0.13 0.59

The ground water samples taken from the bore well located inside the dumpsites are at higher
levels for all the parameters, which clearly suggest the ground water pollution due to dumpsite
and mismanagement of leachates from the dumpsite. The ground water samples collected from

the vicinity of the dumpsites are also not meeting the BIS drinking water standards.

12-
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6.2 Analysis results of ambient air quality samples

The monitoring of ambient air quality at five locations in & around Perungudi dumpsite was
monitored during 15.09.2021 to 16.09.2021. The analysis results are depicted in table 6 & 7
below, the results shows that metro water STP, South gate of dumpsite & admin office
located in dumpsite are not meeting the PM,; standard. The prominent wind direction during
the day of monitoring at the stations was north east to south west direction. This may be due
to movement of trucks carrying the solid waste for disposal in the dumpsite and also there is
contribution of solid waste dumpsite for the increase in the concentration of PM,q at the

downwind direction (South side radial gate GCC).

Table 6: Analysis results of AAQ at Perungudi dumpsites

S. | Pollutants NAAQM Monitoring Locations
No. | concentration | Standards
in pg/m3 for 24 hrs. Metro | Admin | Near South National
water | office of | CAAQM | side institute
STP GCC station radial of wind
Perungudi | gate energy
GCC
1 PMyg 100 136.0 | 145 67 168 62
2 PM; 5 60 22 - - 32 18
3 SO, 80 13 11 13 9
4 NO, 80 16 17 14 18 10

The monitoring of ambient air quality at four locations in & around Kodungaiyur dumpsite
was monitéred during 15.09.2021 to 16.09.2021. The analysis results are depicted in table 7
below, the results shows that TNEB control room and Multi-purpose complex. GCC locations
are not meeting the PM;o standard. The prominent wind direction during the day of
monitoring at the stations was north east to south west direction. This may be due to
movement of traffic in the vicinity of dumpsite and also due to vehicular movement in the

dumpsites.

Table 7: Analysis results of AAQ at Kodungaiyur dumpsites

'S. | Pollutants | NAAQM | Monitoring Locations
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No. | concentration Standards | TNEB | Multi-purpose | Dumpsite MMWSSB,
in pug/m3 for 24 hrs. | control | complex, gate IT pump house
room GCC
1 PM;o 100 132 138 87 74
2 PM,. s 60 40 - 35 -
3 SO, 80 9 L1 8 8
4 NO; 80 14 14 14 12

7.0 Analysis of microplastics (MPs) in ground water and ambient air around the
dumpsites

For the analysis of MPs in water and air, the sample preparation was done in the TSPCB,
Central laboratory. The Morphological characterization for identifying colour and number of
MPs present in the sample was carried out by Centre for Environment Science, Anna
University. However the results were not satisfactory. Hence the commitiee decided to
resample & analysis of the microplastics. The committee engaged National Centre for
Sustainable Coastal Management (NCSCM), MoEF&CC located at Anna University,
Kotturpuram, Chennai to carry out the possibility of microplastics leakage from the solid
waste dumpsite of Greater Chennai Corporation. NCSCM research team has been actively
working on the assessment of microplastics and marine debris and its impact on the marine
environment. The work was awarded by TNPCB to NCSCM on 29-12-2021 for the
qualitative & quantitative assessment of microplastics from the leachate, surface water,

ground water and in ambient air around the Kodungaiyur and Perungudi dumpsites.

-

»
A joint field survey and sample collection was carried out by committee members & NCSCM
to verify the status of microplastics pollution from the Kodungaiyur and Perungudi dumpsites
on 06.01.2022 and 07.01.2022. A total of 12 samples were collected including the leachate
and water samples within 500m radius of the landfill site. In case of ambient air, sampling
carried out at 9 locations in and around the landfill sites by TNPCB was assessed from the

filter papers by microscopic identification. The detailed information on the sample collection

is given in Table 8

Iy
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Table 8: Details of Microplastics Sample Collection from Kodungaiyur

and Perungudi

dumpsites
S. |Type of sample |Sampling location with code Latitude/ Distance from
No. Longitude dumpsite
In and around Kodungaiyur dumpsite
1 |Leachate Landfill leachate discharge point  [N13°07'50.00"  [20m
(K1) E80°16'01.80"
2 |Kodungaiyur |Canal through the landfill (K2) N13°07'49.80"  |50m
Canal E80°16'01.06"
3 |Buckingham Patel Nagar (School Backside) (K3)|N13°08'12.14" 100m
Canal E80°16'36.58"
4 |Closed well Patel Nagar (Residential) (K4) N13°08'01.47"  |~100m
E80°16'34.38"
5 |Barewell Rajarathinam Govt. School (K5) |[N13°07'41.99"  |~400m
E80°16'05.35"
6 |Borewell Kaviarasu Kannadhasan Nagar N13°08'00.90"  |~100m
(K6) E80°15'42.70"
In and around Perungudi dumpsite
7 |Borewell Perungudi STP opposite N12°57'17.30"  |~500m
E80°14'09.80"
8 |Open well STP opposite to Perungudi N12°57'18.17"  |~500m
dumpsite E80°14'10.12"
9 |Leachate outlet |Landfill leachate N12°57'16.27" [30m
E80°13'31.86"
10 (Borewell Sai Nagar from the landfill N12°57'06.10"  |~600m
E80°14'07.30"
11 |Borewell Thuraipakkam from the landfill N12°57'08.70" ~500m
E80°14'12.79"
12 |Leachate outlet |Leachate outlet connected to N12°56'59.04"  |Backside of
marshland E80°13'33.24"  |dumpsite
7.1  Methodology

Collection and extraction

A total of 12 samples were collected including the leachate and water samples from the canal

and ground water within 500m radius of the landfill site (Table 8). Water samples of 2.5L to

20L were collected using a clean bucket and filtered through 20 pm mesh. The residue was
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collected in 500ml glass containers, labeled, stored in ice box and transported to laboratory.

All the materials used for sampling was previously washed with Milli-Q water and between
the collection at each location. Similarly, ambient air sampling was carried out for PM;, and
PM: s by using Respirable Dust Sampler and Ambient Fine Dust Sampler, respectively, at 9
locations in and around the landfill sites (as in table 3). The air sampling was performed by
TNPCB by following the standard protocols (IS 5182 Part-23: 2006; IS 5182 Part-24: 2019)
and the filter papers were handed over to NCSCM with required information for further

process

7.2. Spatial distribution of microplastics

The density of microplastics in the waters of leachate, canal and ground water ranged
between 0.75 and 32.0 particles/L. The maximum density was found in the leachates,
invariably at both the sites (Figure |). The concentrations of microplastics in the leachate in
the current study were comparable to those reported for other areas of the world where urban

and industrial development have occurred (Table 9).

7.3 Morphological characteristics of microplastics

Microplastics were characterized in to different types and colors which determine the source,
chemical composition, degradation state and palatability in the environment. Fiber/lines were
the most abundant type of microplastics that accounted for 41.3% and 46.6% at Kodungaiyur
and Perungudi, respectively. Other types in the order of abundance include fragment > film >
foam > pellet at Kodungaiyur and film > fragment > foam > pellet at Perungudi (Figure 2 &
3).
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Figure 1: Abundance and distribution of microplastics detected in Kodungaiyur and

Perungudi water samples.

Table 9: The microplastics concentrations revealed in Kodungaiyur and Perungudi

were compared to worldwide values.

Location Type of | Microplastics concentration | Reference

water (particles/L)
South China Leachate 3 to 25 particles/L Wan et al., 2022
Suzhou, China Leachate 2354+ 17.1 particles /L. Sun et al., 2021
China Leachate 0.42 to 24.58 particles/L Heetal., 2019
Shanghai, China Leachate 4 + 13 particles/L Suetal., 2019
Lahti, Fixu'and Leachate 1.97 particles/L Praagh etal., 2018
Alfsnes, Iceland Leachate 4.51 particles/L Praagh et al., 2018
Kodungaiyur, India Leachate 0.75 to 16.2 particles/L Present study
Perungudi, India Leachate 0.8 to 32 particles/L Present study
South China Groundwater | 11 to 17 particles/L Wan et al., 2022
Australia Groundwater | 16 to 97 particles/L Samandra et al., 2022
Karst, US Groundwater | 15.2 particles/L Panno et al., 2019
Kodungaiyur, India Groundwater | 0.87 particles/L Present study
Perungudi, India Groundwater | 2.1 particles/L Present study

oy
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Among the colors detected, white color was predominant in both Kodungaiyur and Pe.rungudi
waters that accounted for 47.1% and 44.2% respectively. The abundance was followed by
blue (12.3%), black (10.2%), red (12.4%), green (8.7%), red (8.7%). yellow (6.8) and violet
(3.9%) in Kodungaiyur (Figure 4). Similar pattern was observed in Perungudi with the
abundance of blue (13.6%), black (12.6 %), red (10.2%), green (9.2%), red (8.7%), yellow
(7.3) and violet (5.3%) (Figure 4). =

a : : b

Figure 2: Micrographs showing different types of microplastics: (a & b) fragments, (c & d)
[fibre/line, (e & f) film (g) form and (h) pellet.
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Figure 3: Percentage composition of microplastics types found in the waters of (A)

Kodungaiyur and (B) Perungudi.
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Figure 4: Percentage composition of microplastics colors found in the waters of (A)

Kodungaiyur and (B) Perungudi.
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7.4 Identification of microplastics using FTIR

A total of 11 polymer types were identified from the samples namely, Polyethylene (PE).
Epoxy resin (ER), Polypropylene (PP), Poly cyclohexylenedimethylene terephthalate (PCT),
Cellulose (CE), Vinyl acetate (VAC), Polyethylene terephthalate (PET), Polyamide (PA),
Polystyrene (PS). Adhesive tape (AT), Poly(1-butene) isotactic (PB). Polyethylene includes
Polyethylene chlorinated (PE-C) and Polyethylene high-density (PEHD).

At Kodungaiyur, 37 individual particles were identified for FTIR analysis under four major
classes such as fibres/line (14), fragments (11), film (9) and foam (3). Among them, 16 items
were identified as Polyethylene (PE), followed by Polypropylene (PP, 3 Nos.), Poly
cyclohexylenedimethylene terephthalate (PCT, 1 No.), Polyamide (PA, 1 No.), Cellulose (CE,
1 No.) and Polystyrene (PS, 1 No.). Further, the composition of the other 14 particles had no
similarity with the standard library and the concordance rate was less than 70%. Of the total
particles analyzed, polymers that commonly found were PE (69.6%) > PP (13.0%) > PCT
(4.3%) > PA (4.3%) > CE (4.3%) and PS (4.3%) (Figure 5). The percentage composition of

microplastics in Kodungaiyur dumpsite leachate, canal and groundwater shown in figure 7.

= Polyethylene

= Polypropylene
Terephthalate

= Polyamide

= Cellulose

= Polystyrene

= Poly Cyclohexylenedimethylene
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Figure 5: Chemical composition of microplastics samples collected from Kodungaiyur

sites.
100% -
50% -
80% A
70% - [ | PCT
60% - =CE
50% - PS
|
40% - PA
PP
30%
mPE
20% -
10%
0%
Leachate Canal Ground water
Kodungaiyur

Figure 6: Percentage composition of microplastics in leachate, canal and groundwater

samples around in Kodungaiyur landfill sites.

In Perungudi, 51 individual particles were identified for FTIR analysis under four major
classes such as fibres/line (23), fragments (12), film (11) and foam (5). Of the 51 particles
analyzed,*14 items were identified as Polyethylene (PE), followed by Epoxy resin (ER, 5
Nos.), Poly cyclohexylenedimethylene terephthalate (PCT, 3 Nos.), Polypropylene (PP, 3
Nos.), Vinyl acetate (VAC, 1 No.), Cellulose (CE, 1 No.) and Polystyrene (PS, 1 No.),
Polyethylene terephthalate (PET) and Poly (1-butene) and isotactic (PB, 1 No.). Whereas,
other 21 particles had no similarity with the standard library and the concordance rate was
less than 70%. Of the overall particles analysed, polymers were most frequently found where
PE (46.7.6%) > ER (16.7%) > PCT (10.0%) > PP (10.0%) > VAC (3.3%) > CE_(3.3%) > PS
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(3.3%) and PB (3.3%) (Figure. 7). The proportion of microplastics in Perungudi landfill

leachate and groundwater shown in figure 8.

= Polyethylene

= Epoxy Resin

= Poly Cyclohexylenedimethylene
Terephthalate

m Polypropylene

= Vinyl Acetate

= Cellulose

m Adhesive tape

= Polyethylene Terephthalate

= Poly(1-butene), isotactic

Figure 7: Chemical composition of microplastics samples collected from Perungudi sites.
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Leachate Ground water

Perungudi

Figure 8: Percentage composition of microplastics in leachate and groundwater samples
around in Perungudi land(fill sites.

7.5  Microplastics in ambient air
Spatial distribution of microplastics

In the Kodungaiyur, microplastics particles in air represented between 0.37 and 0.92
particles/m3 in PMq, while 0.50 and 0.94 particles/m3 in PM; s with the overall mean of 0.56
particles/m” and 0.72 particles/m” respectively. The density of microplastics particles in both
PMjo and PM; 5 was recorded at K1 (AD office TMEB) which is in close proximity to the
landfill area, whereas, a considerable reduction in the density of microplastics in air was

observed at other locations (Figure 10 a & b).

Similarly, the density of microplastics at Perungudi ranged from 0.22 to 0.72 in PM 4 and
0.50 to 3.88 particles/m’ in PM, s with a mean density of 0.44 particles/m® in PM,o and 1.58
particles/m’ in PMs s (Figure 10 a & b). The highest level of microplastics was found at P1
(Corp. Admin Office I), whereas the lowest being at P3 (Radial Station III) for PM ;¢ and P5
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(Perungudi CAAQM V) for PM, 5 The concentration of microplastics in the present study was

comparable to those reported for global values (Table 10).

7.6.  Morphological characteristics of microplastics

Different types and colors of microplastics collected in the air (PM;p and PM35s) is shown in
figure 11 & 12. Fiber/line was the predominant type found in PM;q and PM, s at both the
regions. The type of particles in PM,q and PM, s at Kodungaiyur was fiber/line and fragment
with the relative abundance of 77% and 23% and 84% and 16% respectively. Similarly, the
particles in PM;, of Perungudi were accounted for 72% of fiber/line and 28% of fragments.
Whereas in PM3 s, fibre/line accounted for 71% of the total collection followed by fragments
(29%) (Figure 11).

1.00 T
0.90 A
0.80 1
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0.60 -
0.50 -
0.40 -
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0.20 -

Microplastic particles/m® (PM10)
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Kodungaiyur Perungudi
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Figure 9: Abundance and distribution of microplastics in the air of Kodungaiyur and
Perungudi (a) PM o and (b) PM 5.
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Figure 10: Micrographs showing different types of microplastics (a-d) fibers/lines and (e-

h), fragments.
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Table 10: Microplastics concentrations detected in the air of Kodungaiyur and

Perungudi were compared to global values

Location Samples Type Method Microplastics Reference
conc.
(particles/m’)
Shanghai, China | Urban megacity | KB-120F type 0-4.18 Liu et al., 2019a
intelligent
middle flow
total suspended
particulate
sampler
Paris, France [ndoor and Simple vacuum 0.3-1.5 Dris et al., 2017
outdoor filtration array
of Residential
area of Paris city
Asaluyeh Industrial area ECHO PM 0.3-1.1 Abbasi et al.,
County, ambient filter 2019
Iran sampler
West Pacific Coastal area KB-120F type 0.13+0.24 Liu et al., 2019a
Ocean intelligent
middle flow
total suspended
particulate
sampler
Cal State Across 100 km Simple vacuum 0.7-19.6 Gaston et al.,
University, USA | of coastal filtration array 2020
Southern
California,
Semi-urbanized
L landscape
Kodungaiyur, Urban area, High Volume 0.37-0.92 Present study
Chennai, India landfill site Air Sampler (PM10)
0.50-0.97
(PM2.5)
Perungudi, Urban area, High Volume 0.22-0.72 Present study
Chennai, India landfill site Air Sampler (PM10)
0.50-3.88
(PM2.5)
2§
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Figure 11: Percentage composition of microplastics types found in the air of Kodungaiyur
and Perungudi (a) PM;y and (b) PM; ;.

In the case of colored particle, black color was dominant in both PM;q and PM; s with the

relative contribution of 41% and 37% respectively at Kodungaiyur. The other colors in the

order of abundance includes white (18%), yellow (16 %), blue (14%), red (10%) and green
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(1%) in PMjp and blue (21%), yellow (18%), red (15%) and white (9%) in PM,s. Similarly.
the colors of air microplastics in PM at Perungudi was dominated by yellow, accounting for
31% followed by black (26%), white (24 %), blue (12%), red (4%), green (2%) and violet (1)
(Fig. 4). Whereas in PM; s the dominatant colors of microplastics was black (24%) followed
by white (23 %), yellow (21%), blue (18%), red (7%) and green (7%) (Figure 12).
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Figure 12. Percentage composition of microplastics colors found in the air of Kodungaiyur

and Perungudi (a) PM,, and (b) PM, s.
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iil.

iv.

Vi.

Vil

viit.

Conclusions

GCC is not complying with the Solid Waste Management Rules. 2016 wur.t.
segregation, processing, disposal, leachate management and bio- remediation of
legacy waste.

Presently 4500-4800 TPD of fresh unsegregated solid waste is being dumped in two
dumpsites (Kodungaiyur & Perungudi). GCC has not commenced the bio-
mining/remediation of legacy waste at these dumpsites. However, in Perungudi
dumpsites, the erection of machineries was under process for bio-mining.

High value of COD (200-2500 mg/l), BOD (39-800 mg/1) & TDS (5000-25000 mg/1)
reported in ground water samples collected from dumpsites confirms the pollution
caused by dumpsites and also improper management of leachate generated from these
dumpsites.

Reported values of micro-plastics in leachate, ground water and ambient air are less as
compared to those reported in similar samples in other countries (China, Iceland,
Finland etc.)

The density of microplastics in the leachate. canal and ground water ranged between
0.75 and 32.0 particles/L. The maximum density was found in the leachates,
invariably at both the sites.

White colored particles were predominant in both Kodungaiyur and Perungudi watefs
with 47.1% and 44.2% respectively.

A total of 11 polymer types were identified from the samples. At Kodungaiyur, 16
items were identified as Polyethylene (PE), followed by Polypropylene (PP, 3 Nos.),
P(;fy cyclohexylenedimethylene terephthalate (PCT, 1 No.), Polyamide (PA, | No.),
Cellulose (CE, 1 No.) and Polystyrene (PS, 1 No.).

in Perungudi, 14 items were identified as Polyethylene (PE), followed by Epoxy resin
(ER, 5 Nos.), Poly cyclohexylenedimethylene terephthalate (PCT, 3 Nos.),
Polypropylene (PP, 3 Nos.), Vinyl acetate (VAC, 1 No.), Cellulose (CE, 1 No.) and
Polystyrene (PS, | No.), Polyethylene terephthalate (PET) and Poly (1-butene) and
isotactic (PB. 1 No.).

3|
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iX.  An average of 0.56 particles/m® and 0.72 particles/m> of microplastics were récorded
from PM10 and PM2.5 at Kodungaiyur. Similarly, a mean density of 0.44 particles/m’
in PMg and 1.58 particles/m’ in PM2.5 at Perungudi.

x.  Black color was predominant in both PM; and PM; s with the relative contribution of
41% and 37% respectively at Kodungaiyur. Whereas Yellow and black colored
particles were dominant in PM,, and PM; 5 of Perungudi resbectively.

xi.  The assessment of damage to environment in monetary terms and the cost of
restoration can be assigned to NEERI or any other expert agencies.

10.0 Recommendations

Greater Chennai Corporation may be directed with following points for compliance of Solid
Waste Management Rules, 2016:

I. GCC shall comply with Solid Waste Management Rules, 2016 w.r.t segregation,
processing, leachate management and bio-mining /bio-remediation of the legacy
waste.

2. To stop further dumping of unsegregated fresh solid waste on top of legacy waste and
process the entire solid waste generated.

3. To initiate immediate necessary action to collect the leachate generated from the
dumpsite and to treat in Leachate treatment plant. To ensure that no treated/untreated
leachate reaches the nearby water bodies.

4. GCC shall expedite the process of bio-remediation of legacy waste in both dumpsites
as_per the CPCB guidelines and complete within shortest possible time (within one
year).

5. Since the dumpsites are been operated from past 35 years in unscientific method.
assessment of dumpsites w.r.t ground water, soil is required before utilizing the site.

6. Since the analysis results confirms the pollution of ground water and air in both
dumpsites and also presence of microplastics in air and ground water around the

dumpsites, the committee felt the assessment of damage to environment in monetary

2
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A the cost of rastoration can be assigned o NEERI or any other expert
’

JUETICIEs

TNTCB shall be directed with following:

| Ta ensure that bio-mining/bio-remediation ot legacy waste at two dumpsites are
carried out as per the CPCB guidelines and to evaluate the works regularly.
5 Tu initiate necessary action against GCC for non-compliance of Solid Waste

Management Rules, 2010.
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BEFORE THE NATIONAL GREEN
TRIBUNAL SOUTHERN BENCH,
CHENNAL

Original Application No. 99 of
2021(SZ)

Suo Motu based on the News item in the
Times of India Newspaper Chennai
edition dated 5.4.2021 under the caption
“Chennai you are breathing micro
plastic”

Vs

The Chief Secretary to Government
Tamil Nadu, Chennai and Ors

...Respondents

Report of the Joint Committee in the
matter of O.A.No.99 of 2021 in Suo
Motu registtered on the basis of news
paper report published in “ The Times
of India Chennai Edition” dated
05.04.2021 under caption “Chennai

you are breathing micro plastic”.

Advocate for Respondent: TNPCB
Thiru. S. Sai Sathya Jith,
Advocate, Chennai.

Date:31.03.2022

Hearing date on 28.04.2022
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59 Annexure - ||

BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL,
Principal Bench, New Delhi

Original Application No. 251/2022

In re: News item published in The Hindu dated 29.03.2022 titled “Detecting microplastics
in human blood”

Index

S. : ' Pagc
No. Particulars No.

1. | Report in compliance of order dated 05.04.2022 in OA No. 251/2022, In re:
News item published in The Hindu dated 29.03.2022 titled “Detecting |
microplastics in human blood”. ‘

2. | Annexure-1: A copy of Minutes of Meeting on “Committee Meeting in ‘
compliance of Hon'ble NGT order in the matter of O.A. No. 251 of 2022” with |
CIPET/ICMR /NCSCM held on April 19th, 2022. ‘

3. | Annexure-2: A copy of Hon’ble NGT order dated 05.04.2022. J

(Divya Sinha)
Scientist E

Central Pollution Control Board
Delhi-110032

Date; 10.02.2023
Place: Delhi
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CENTRAL POLLUTION CONTROL BOARD
DELHI

Date: 08.02.2023
Report in the matter of Tribunal on its own motion SuoMotu based on the news
item published The Hindu titled
“Detecting Microplastics in human blood” dated March 29, 2022 (O.A. No.
251/2022)

A. BACKGROUND

Vide order dated 05.04.2022 in aforesaid matter, Hon’ble NGT issued the
following directions

Parad: There is need for further studies, considering the studies already
conducted, to be steered by the Committee comprising of CPCB, ICMR, Central
Institute of Petrochemicals Engineering & Technology (CIPET), NCSCM, and any
other expert institutions as required, under the Nodal coordination of CPCB.
Such studies and recommendations/ suggestionsmay cover standards for safe
environment, remedial steps to reduce menace of micro plastic and addressing
other incidental issues. CPCB may incur expenditure on studies and other
incidents out of Environmental Compensation funds

B. ACTION TAKEN REPORT

Three meetings of the Committee members representingCPCB, ICMR,
CIPET&, NCSCMwere held on April 19, July 27 & August 5, 2022
respectively through Video Conferencing.lssues related to microplastics
were discussed during the Meetings. The Minutes of the Meetings are
enclosed at Annexure |. Detailed assessment of the work done by
individual organization as well as available information on Microplastics
has been completed and the outcome of the same is enumerated below:
1.0 About Microplastics

Microplastics is used extensively to describe plastic particles with an
upper size limit of 5 mm (UNEP). Occurrence of microplastics has been
reported from oceans, sediments, surface water, ground water,
wastewater, tap water, bottled water, air, food products, aquatic
organisms, and human (Microplstics in Drinking Water WHO 2019).
Based on their origin; microplastics can be categorized into primary
and secondary microplastics. Primary microplastics are intentionally
manufactured in size <5 mm to be used in various applications such
as cosmetics, clothing and other textiles, fishing nets, etc. (Mai et al.
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2018). Secondary microplastics originate from the breakdown of
discarded plastic waste by solar radiation, mechanical degradation,
microbial action etc. (Rodrigues et al. 2018; Wagner and Lambert
2018).

These microplastic particles may be of various shapes such as
fragments, pellets, beads, and fibres. (Figurel.1). Further classification
of microplastics on the type of plastic and its density is given in Table
1.1

Figure 1.1: Micrographs showing different types of microplastics:
(a&b) fragments, (c&d) fibrelline, (e&f) film (g) foam
and (h) pellet.
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Table 1.1: Type & Density of Microplastics

Common Polymers of Common applications Specific
Microplastics Gravity
Polyethylene (PE) Plastic bags, six-pack rings, | 0.91-0.94 o
ati
g
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gear
Polypropylene (PP) Rope, bottle caps, gear, 0.90-0.92
strapping
Polystyrene (expanded) Bait boxes, floats, cups 0.01-1.05
b
Polystyrene (PS) Utensils, containers 1.04-1.09
Polyvinyl Chloride (PVC) Film, pipe, containers 1.16-1.30 Sin
Polyamide or nylon Gear, rope 1.13-1.15 Kkin
Polyethylene terephthalate | Bottles, strapping, gear 1.34-1.39 o
(PET)
Polyester resin + glass Textiles >1.35
fibres
Cellulose acetate Cigarette filters 1.22-1.24
2.0 Sampling & Analysis of Microplastics
There is currently no standard method for sampling and analysis of
microplastics in the environment. ISO is currently working on the
subject (WHO Report :Microplastics in Drinking Water: 2019)
Sampling and analysis of microplastics, based on available literature,
involves the following three steps:
a) Sampling;
b) Sample extraction and isolation &
c) Identification, characterization and quantification
21 Sampling
Microplastic samples can be acquired using trawl nets drawn across
the surface of the water, or through collection of water samples from
which the particles are extracted later.
2.2 Sample Extraction
Sample purification usually involves filtration, followed by some sort of
extraction process such as density separation, in which samples are
mixed with a liquid of defined density, allowing microplastic particles to
float and heavier particles to sink. Further purification may require
chemical or enzymatic methods to remove organic or inorganic
contaminants (biofouling). The extent of the preparation is dependent
on the nature of the samples: dirtier samples will require more
preparation.
2.3 Analysis
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2.3.1 Count of Microplastics

The simplest and the most common technique to quantify the
microplasticsparticles is the optical microscopy where
quantification is achieved through manual counting.Though this
technique is simple, it poses limitations in terms of
misidentification and reduced accuracy (underestimation (Loder
et al. 2015) / overestimation (Lenz et al. 2015)).
However,application of electron microscopic techniques, such
as scanning electron microscopy can overcome this limitation up
to some extent (Eriksen et al. 2013)

2.3.2 Chemical Composition

Two different approaches are available to determine the
chemical composition: spectroscopic&thermoanalytical.

o Spectroscopic methods: Used to identify the specific
chemical structure of polymers by comparing their
absorption or emission spectra with reference spectra.
Fourier transform infrared spectroscopy (micro FTIR)
Fourier transform infrared spectroscopy and Raman
spectroscopy are utilized for this purpose.

o Thermo-analytical methods, the sample ispyrolysed
under inert conditions, so that specific decomposition
products of the individual polymers can be analyzed.
Pyrolysis-gas chromatography/mass spectrometry
(GC/MS) can provide information on additives as well as
the polymer

2.4. Sampling & Analysis Methods followed in India

2.4.1 Ministry of Earth Sciences (National Center for Coastal Research (NCCR))
(a) Sampling Methods



Microplastic Collection
Manta Trawl Net:

length: 2600mm
Collection Bucket : Alminum, 22/

heiht, 115mm imer dia, Two side wind
covered  with sleve mesh (COD
unscrewed from micro plasti

Phytoplankton and
Zooplankton Net

(b) Sample Extraction & analysis
Laboratory Analytical Protocol \

Satmmiea NaCifp = 1 20y
Step 1 Step 3 m)

Sedimentin oven 1@ Bk, acded
I PTRSIT W PRI b ii—

ek

Wet oxidation (Halhy)

Density Separation (NaCl)

Filtration GF/F (0.7 um)

Microscopic Analysis (count, shape, size, colour)
FT-IR/Raman: Chemical Analysis

[hofs 0 ka —

2.4.2 CIPET
(a) Sample extraction techniques:
¢ Quality Control (Running blank samples)
e Preparation of salt solution:
e Density Separation
e Wet Peroxide Oxidation
e Sieving
e Vacuum Filtration

(b) Qualitative analysis:

47



<l

Optical Microscope: The analysis is done through different magnification
ranges i.e. 5x,10x and 20x to for various shape and sizes of microplastics.
Micro-FTIR: In this technique, the spectra obtained by of targeted
microplastics are analysed through the peaks obtained and analysing them
through the functional group.

Pyrolysis GC-MS: The thermal technique is used for the knowledge of
degradation products of the microplastics found in the sample.

Number of microplastic samples found in per litre of sample in each location
was analysed along with various shapes and colours.

2.4.3 NCSCM

(a) Sample Extraction & analysis (Sediments)

Weigh 20g of dry sediment
Sample Preparation o
e

Add gently to the X
Dens“y Separalion - bidkex . [ Supemnatant liquid was filtered
Filtered Nacl
p=1.20g /mk)

(_ Flitered through a <100 m
/ stainless steel sieve

Wet Sieving b
2 = o B Heat at60° C during 72H &
_ DIQES“OH ‘ Add 30m! H,0, (0 '! Supemnatant was removed
: Filtration = .. " Polycarbonate membrane filter
Grab Sediment [ | Fiter wes placed into, (1 pm pore-size)

a clean petsi dish

85, Fm B

Observation § . - Confirmation
SEMEDS

Results

Core Sediment

(b) Microplastic Analysis in Water

48



b

Sample Collection
Collected water It
4 Filterad through a <100 pm
Wet Sievlnq * ) stainless steel sieve
g 2.0, (30% Heat at 50° C d TeHE
Digestion G i B St srsrs
n Add gently to the ,_.;)
| mns“y sepa'aﬁon :: beaker % F“‘I Supematant liquid was filtered
Filtered Nacl
{(p=1.209 /mL) >
< e —\ Folycarbonate membrane filter
Filtration €77 Viter was placed o {14 pore.aize)
a clean petri dish &ED
i, @
Observation - R Confirmation
Surface water § -
g X SEM-EDS
=t ARF
Results | sm e  Colow
a. Microplastics analysis in Biota
R
[ Sample Collection -
@ . ‘@ Gut/muscle were removed
Morphometiic Analysis
n E
Digestion > r;/} Heat at 60° C during 72H
" J
10% KOH digestion
-
F“traﬁon EE ’In;ﬂlol;«‘a; pla?:ad Polycarbenate membrane filter
Into a clean / \ (1 pm pore-size}
petri dish
§ 4 U FTIR
b Observation 4. s Confirmation
S o gk § ) - SEM-EDS
™ 4 .
’ i XRF
¢ \ Results : 20
“ “ e
Zooplankton

2.5 Observations

(@) Sampling and analytical methods adopted by different institutions in India are
similar with minor variations

(b) Standard method for Sampling & Analysis developed by BIS/ISO is essential
to formalize further action on monitoring reports.

3.0 Assessment of Microplastics
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Microplastics (both primary and secondary) pollute drinking water sources primarily
through discharge of sewage/wastewater treatment plant effluent and surface run-
off. There are large numbers of industries that use (primary) microplastics for various
applications, such as medicines, cosmetics etc. After their use, these primary
microplastics get washed off and become a part of the domestic wastewater (Singh
et al. 2021). As the sewage/wastewater treatment plants are not equipped for the
complete removal of microplastics, the effluent released from these plants contains
substantial quantity of microplastics (Amrutha and Warrier 2020). Upon mixing of this
effluent with the freshwater sources, microplastics become part of the fresh/drinking
water supply chain (Magnusson and Noren 2014; Novotna et al. 2019). It is also
important to note that many components of water treatment plants and water
distribution system are usually made up of plastic materials, such as high density
polyethylene, polyvinyl chloride, polypropylene etc. (Mintenig et al. 2019) and hence,
these further contribute towards microplastic generation in the water they carry.The
treated bottled water is also reported to contain microplastics (Mason et al.
2018;Pivokonsky et al. 2018). Nevertheless, the smallest microplastic particle
reported in case of drinking water is 1 ym (WHO 2019). Evidence suggests that it is
the bottling process and/or packaging of the plastic bottles/caps that largely
contributes to the generation of microplastics.

In the air, suspended microplastic particles have been isolated from various places,
such as, urbanized city centres, indoor households, and remote outdoor regions. As
there is wide range of microplastics’ size, it is highly likely that these particles are
inhaled by the humans (Jenner et al. 2022).

Soil can get affected from plastics through various means such as plastic mulch
films, municipal so waste, sewage sludge, fertilizers coated with plastics etc.
(McCormick et al.2014; Blasing and Amelung 2018; Liu et al. 2018). A significant
positive correlation has been seen between the rate of sludge applied onto the soll
and concentration of microplastic particles in the soil (Zhang et al. 2020).

Various organizations including CIPET, NCSCM, NCCR (MoES), NPC & CPCB have
conducted microplsatic monitoring. Further international organization including
UNEP, WHO and OECD have worked extensively on Microplastics and published
comprehensive Reports. Based on aforementioned Sources of generation of
microplastics, transfer media and end use areas have been identified. Further details
of microplastics(concentration, type etc) for these areas have been compiled. Details
are given in Table 3.1

Table 3.1 : Sources of Generation &Analysis& of Microplastics

S.N. Class Categor [Subcatego [Description Analysis |Reference
ry data

1. | Generation
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S.N. Class Categor [Subcatego [Description Analysis |Reference
ry data
of
Microplasti
cs
a Industry ()Durin | Toothpast NA UNEP
g e
producti
on
Cosmetics | Microbeads in | NA UNEP
skin care
Printer , NA UNEP
ink, spray,
injection
moulding
Plastic Emissions/ NA UNEP
production | spillages
Ship NA UNEP
breaking
Cigarette NA UNEP
filters
(ii)Durin | Synthetic | Use & washing | 100 UNEP,OE
g textiles microfiber | CD
Usage s/L
Horticultur | Plastic NA UNEP
e Sheeting /
Tube
Road Tyre & Road NA OECD,
Transport | wear particles WHO
Paint from NA OECD
Building
& Ships
Bottled Caps & bottle | Section WHO
Water 3.1
Synthetic NA WHO
Soles of
Shoes
b Improper () Land Degradation NA UNEP,
waste Litter under specific WHO
manageme temp & UV
nt rays
(@i)Dum Degradation NA UNEP,
psites under specific WHO
temp & UV
rays
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S.N. Class Categor [Subcatego [Description Analysis |Reference
ry data
(iiMari Degradation NA UNEP
ne litter under specific
temp & UV
rays
c Ocean Fishing Nets, NA UNEP,
Activities Boxes, Rope, MoES
galley waste;
Aquacuture - NA UNEP
nets, floating
Coastal NA UNEP
Tourism NCSCM
Offshore Oil & | NA UNEP
Gas Platform
d Outflow Waste water NA WHO
from treatment plant
sewage can effectively
treatment remove
plant microplastics ,
but in most
area adequate
sewage
treatment
systems not
provided
e Agricultural When waste NA WHO
Runoff water sludge is
used as
compost
f Stormwater Carrying Road | NA WHO
drains dust
g Leachate Leachate Section CPCB
3.2
2 Transfer of
Microplasti
cs
a Surface Section CPCB,
Water 3.3 NPC
b Soil / Beach Section MOoES,
Sediment 3.4 NCSCM
c Sludge NA
d Fish Section MoES
3.5 NCSCM
e Ocean Section MOoES,
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S.N. [Class

Subcatego
ry

Categor

Description

Analysis
data

Reference

water

3.6

NCSCM

3 End use

a Ground
Water

Section
3.7

CPCB.
WHO

b Drinking
Water

Microplastics
have been
identified in
drinking-water
as small as 1
um, based on
the smallest
particle size
detected by
current
methods.
Large particles
occur less
frequently than
small particles.
The
predominant
particle shapes
are fragments
and fibres. The
predominant
plastic types
are PET and
PP

Table 3.1

WHO

c Ambient Air

Tyre & Road
wear dust

Section
3.8

WHO,
CPCB

3.1: Drinking Water & Bottled Water

(a) WHO

Table 3.2 : MP comncentration in Tap Water /| Bottled Water

Author Water type Lower size Particles/L in | Particles/L in
bound (um) sample blanks
(average) (average)
ORmann et al. Bottles 1 384
(mineral
water) 3074-6292
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*Glass 2649
*Single use 4889
PET
*Reusable
PET
Pivokonsky et al. | DWTP from 1 628 <5% of counts
(2018) surface water 338 in samples
sources (3 369
sites
Schymanski et Bottles 5-20 14+13
al. (2018) *Single use 14
*Returnable 118
*Glass 50
*Beverage 11
carton
Mason, Welch Bottled 6.5-100 315 23.5
and Neratko Lower bound
(2018) based on
microscope
and software
Strand et al. Tap from 10-100 0.2, 0.8 and Unknown
(2018) ground-water 0.0 (LoD =
sources 0.3)*
Mintenig et al. Tap from 20 0.0007 0.67 particles/
(2019) ground-water L
sources. 0.3 fibres/L
uhl, Tap from 24 60 Average not 0.5
Eftekhardadkhah | sources reported since | (LoQ =4.1
, and Svendsen only a single | LoD=0.9)
(2018) result above
LoQ (that
result was
5.5)
Mason, Welch Bottled >100 10.4 4.15
and Neratko
(2018)
Strand et al. Tap from >100 (10 pm | 0.312 (LoD = | 0.26
(2018) ground-water | sieve size) 0.58)
sources
Kosuth, Mason | Tap from 100 lowest 5.45 0.33 (based
and Wattenberg | unspecified reported on 5 particles
(2018) sources in 30 blanks

(ea. 500mL))
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3.2 Leachate from Dumpsite
Table 3.3. : Leachate (CPCB)

L

Location Type of | Microplastics Reference

water concentration (particles/

L)

South China Leachate 3 to 25 particles/L Wan et al. 2022
Suzhou, China Leachate 235.4 + 17.1 particles /L Sun et al. 2021
China Leachate 0.42 to 24.58 particles/L He et al. 2019
Shanghai, China Leachate 4 + 13 particles/L Su et al. 2019
Lahti, Finland Leachate 1.97 particles/L Praaghet al. 2018
Alfsnes, Iceland Leachate 4.51 particles/L Praaghet al. 2018
Kodungaiyur, India | Leachate 0.75 to 16.2 particles/L CPCB
Perungudi, India Leachate 0.8 to 32 particles/L CPCB

m Polyethylene
Polypropylene
Poly Cyclohexylenedimethylene
Terephthalate
Polyamide

m Cellulose

m Polystyrene

Figure 3.1 : Percentage composition of different types of plastics found in

Leachate (CPCB)
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EPA
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®PE
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Figure 3.2: Percentage composition of microplastics in leachate, canal and
groundwater samples around in dumpsite (CPCB)

3.3 Surface water

Table 3.4 Microplastics in Surface Water (WHO )

Superior, USA

Location Results reported Sieve size | Study

(particles/L) (um)
Groundwater, Average:*0.7x103 3 Minteniget al. 2019
Germany Range:"0-7x103
Three Gorges Average: 4.7 48 Di and Wang, 2018
Reservoir, China | Range: 1.6 — 12.6
Dongting Lake Averages: 1.2 and 2.3 50 Wang et al. 2018
and Hong Lake, Ranges: 0.9-2.8 and 1.3-
China 4.7
Wuhan, China Range: 1.6-8.9 50 Wang et al. 2017
Rhine river, Average: 0.0056 300 Mani et al. 2015
Switzerland,
France,
Germany,
Netherlands
Western Lake Average: 0.00026 333 Hendrickson, Minor,

and Schreiner, 2018
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Figure 3.3 Microplastics identified in the River
(Sizes of Plastic like Particles in Water Samples in percentage in four cities)( NPC)

B Sizes of Plastic like particles in water samples
S84
45% i
" 1
35% ‘ ‘ {
30%¢ ‘ |
25% — ! 1 f
glE B
15% : ‘ ‘ 1 ]
10 A 1 ‘ ! H E H
" R R R BB
} A R B R B
Dry wet Dry wet Dry wet Dry wet

(20-100)um% (100-300)um% 300{pm-1mm)% (L-5)mm2%

BAgra MHaridwar ®Patna W Prayagraj

Figure 3.4 Microplastics identified in the River
(Shapes of Plastic like Particles in Water Samples amongst Fibres/Fragments/Films
in percentage in four cities) ( NPC)

Shapes of Plastic like particle in water samples
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Section 3.4 :Beach Sediment/ Deep Sea Sediments
(a) Figure3.5 Microplastics (MoES- NCCR)
(Microplastic sediments —Chennai-Puducherry)
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March 19:
Kovalam tkm: 96 kg
10km:  127kg
Juh/19:
Advar-1km: 270%g
Mahabalipuram: 10km: 110kg
Jan'20:
Adyar-1km: 1080k q
Kovalam 10km: 20iKg

Awverage Abundance: { No of Particles! Kg)

Jan' 200408 k) > July 19203k ) > Mach'1 9(465k q)
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INFERENCE
¥ March RF-45mm);Jaky R F- 430mm);Jarvary (RF-893mm)

¥ Advyar: Riverine Input
¥ Puducherry University: 12 ~920 (Lowest to Highest)
¥Kovalam :
t(From March 2019 - Juh2019),
1(Juky 2019 - Jan 2020)

(b) Figure3.6Microplastics (MOES- NCCR)
(Microplastic sediments —Chennai-Puri)

Abundance and distribution of MPs : Chennai- Puri |

E 00,000 (A)] Water
T e
§
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o
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& |
Ly} 8 B8 8 B b
" ” = o r <
Samphng stations
LR L 10 b
WWaier:
Avergge-53,000 particles km

Highest- Kxishna river-10 Jan
(1,09,893 particles km )
Lowest-Pari 1-10

(10,204 particles Jan ' )

#Size — Inplications on fate of MPs ;
adverse effect on crgaris .

¥Small MPs (=lnem) are donunant
(=50%) in both swface water and
sediment.

3P abundasncs (Ttems /S0g)

o w e o

(B) Sedim ent

Sanpling statons
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(c) Beach sediments (NCSCM)
Abundance of microplastics in terms of numbers of particles and their range,
in the beach sample reported from different parts of the world and long the
Tamil Nadu coast () Table 3.5

10 ke

| Sediment:

Average-10 particlesi S0
FHghest- Chilka lake-10 Jan
(24 particlesf S0z )
Iowest-Perma River -3lan
(4 particles/ 50g)

¥ Color dorirvant: Bhue

¥ S i larity to natural food -Ingestion
by marire crgarism.
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S.No

Location

Range

Mean +

Reference
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1. Charleston, 42 to 1196/m? 413.8+76.7/ | Grayet al.
Harbor, USA m? 2018
2. Winyah Bay, 51 to 441/m? 221.0 £ 25.6/ | Grayet al.
USA m? 2018
3. Guanbara Bay, 12 to 1300/m? - Carvalho
Brazil and
BaptistaNeto
, 2016
4, Bostanu, Persian | - 1258 + 291/kg | Najiet al.
Gulf 2016
5. Gorsozan, - 122 + 23/kg Najiet al.
Persian Gulf 2016
6. Norther Gulf on - 50.6 + 9.96/ Wessel et
Mexico m? al.2016
7. South Korea 210 92,217/m? 8205/m? Lee et al.
2013
8. Chile 1 to 169/m? 30 + 2.6/m? Hidalgo-Ruz
and Thiel,
2013
9. Easter Island - 800 = 320/m? | Hidalgo-Ruz
and Thiel,
2013
10. | South Korea - 976 + 405/m? | Heoet al.
2013
11. | Mumbai, India 12 to 960/m? 68.8/m? Jayasiriet al.
2013
12. | Otzias beach, 20 to 1218/m? 575/m? Kaberiet al.
Eastern 2013
Mediterranean
13. | Portugal coast 1 to 137/m? 26.6 + 32.5/m? | Martins and
Sobral, 2011
14. | Malta, Central 0 to 1462/m? 33.3/m? Martins and
Mediterranean Sobral, 2011
15. Belgium - 91.9/kg Claessenset
al. 2011
16. | Hawaiian 4 to 17,645/m? - McDermid
Archipelago and
McMullen,
2004
17. | Tamil Nadu 210 178/m? 46.6 + 37.2/m? | R. Karthik et
Coast, India al.
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Figure 3.7 Deep Sea MicroplasticConcentration (MoES)

 Deep Sea Sediment - Microplastics |

STODY AREA

. " -y
TERTE we trann e o g /

1w 15 0
Particles { 100g D.W.

SRLM S PLAMENT #FRAGMENT

Section 3.5 Microplastics in Fish
Figure 3.8Microplastics in Biota (MoES)

MICROSCOPIC ANALYSIS

MP Abundance (ParticlesM00g D W.)
230m depth (39)> 1070 depth (20)>225m dapth{S)

MP Shzpe:
Filament(45)> Fragmeni{14)>Film(5)

Probable Source
¥ Film =P olythene bags;
¥ Filam ents — Fishing netsf laundry effuents.
¥ Fragments —Weathering of larger plagtics
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|_!VIPs in biota - Chennai coast

Finfish Shellfish
Rastreiliger kanogurta Saurida tumbil

lutjans sangunieus Sphyraena sp.

Lutfans fulviflamus

Scoliodon sp

Lutjans johini

Section 3.6 Coastal Water

¥»7- Finfish & 3- Shellfish

»Average ingestion of MPs was higher in
Shellfish (28.2+£10.9 Nos./Ind.) than finfish
(1.3+1.1 NosJind.)

»Shape -Dominant - Fibres.

»Dominant size range - 1-1000 pm

»Red MPs (finfish), black MPs(Shellfish)
are predominant

»Major polymers - Polyamide (PA),
Polyethylene (PE), and Polypropylene (PP)

Abundance ranged between 0.22 and 3.58 particles/m3 with an average of 1.25 *

0.88 particles/m3 (n = 14) (NCSCM).

Figure 3.9Microplastics in Coastal Water (Global distribution of mean microplastic

particles (particles/m’) in the coastal waters and comparison )
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1. Western Portion Guanabara Bay, Brazil (Olivatto et al.. 2019)
2. Kingston Harbour, Jamaica (Rose mud Webber, 2019)

3, South Chinn Sea (Caiet al, 2018)

4, Southem Sri Lanka (Koongolla et al,, 2018)

5. Balearic Islands, Spain (Ruiz-Orejon et al, 2018)

6. Small Isiand of Biutan. Indonesia (Syakti et al,, 2018)

7. Sea of Marmaua (Tunger ef al., 2018)

$.G

10. Tuscany coastal waters. Italy (Baim et al.. 2018)

11. Acgean-Levantine Sea (Van der Hal etal., 2017)

12, Bay of Brest, France (Frere etal , 2017)

13. Southern Ocean (Isobe et al,, 2017)

14. Bobai Sea. Chiua (Zhang efal, 2017)

15. Rose Sea, Antarctica (Cincinelli of al.. 2017)

16. North-castern section of Qatar (Castillo et al., 2016)

19. Arctic Polar water (Lusher et al., 2015)

20. Kyeougg: coast, South Korea (Chae et al.. 2015)

21. Southeast Korea, const (Kaag o al,, 2015)

22, Costa Vicentina, Pormugnese coast (Frias et al, 2014)
23. Nottheast Atlautic, freland (Lusher et al., 2014)

24. East China Sca (Zhao etal., 2014)

25, Northeast Pacific. California (Doyle et al.. 2011)

do and Viauna, 2018) 17, Adriatic Sea (Suaria et al,, 2016)

bara Bay-Bracil (Figuei

26. Southwest coast, lndia (Present stady)

9. Iralian minor Islands - Lucia etal, 2018

18, East Asia Sea, Japan (Isobe etal,, 2015)

Section 3.7 Microplastics in Groundwater
Table 3.6:Microplastics in Groundwater (CPCB)

Location Type of | Microplastics Reference
water concentration (particles/
L)
South China Leachate 3 to 25 particles/L Wan et al. 2022
Suzhou, China Leachate 235.4 £ 17.1 particles /L Sun et al. 2021
China Leachate 0.42 to 24.58 particles/L He et al. 2019
Shanghai, China Leachate 4 + 13 particles/L Su et al. 2019
Lahti, Finland Leachate 1.97 particles/L Praaghet al. 2018
Alfsnes, Iceland Leachate 4.51 particles/L Praaghet al. 2018
Kodungaiyur, Leachate 0.75 1o 16.2 particles/L CPCB study 2022
India
Perungudi, India Leachate 0.8 to 32 particles/L CPCB study 2022
South China Groundwate | 11 to 17 particles/L Wan et al. 2022
r
Australia Groundwate | 16 to 97 particles/L Samandraet al.
r 2022
Karst, US Groundwate | 15.2 particles/L Pannoet al. 2019
r
Kodungaiyur, Groundwate | 0.87 particles/L CPCB study 2022
India r
Perungudi, India Groundwate | 2.1 particles/L CPCB study 2022
r
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Section 3.8 Microplastics in Ambient Air
Table 3.7: Microplastics concentrations detected in the air at Dumpsites in
India vsMicroplastics measured at different locations across the globe(CPCB)

Location Samples Method Microplastics Reference
Type conc.
(particles/m®)
Shanghai, Urban KB-120F type 0-4.18 Liu et al.
China megacity intelligent 2019a
middle flow
total
suspended
particulate
sampler
Paris, France | Indoor and Simple 0.3-1.5 Driset al. 2017
outdoor vacuum
of Residential | filtration array
area of Paris
city
Asaluyeh Industrial area | ECHO PM 0.3-1.1 Abbasiet al.
County, ambient filter 2019
Iran sampler
West Pacific Coastal area KB-120F type 0.13+£0.24 |Liuetal.
Ocean intelligent 2019a
middle flow
total
suspended
particulate
sampler
Cal State Across 100 Simple 0.7-19.6 Gaston et al.
University, km of coastal | vacuum 2020
USA Southern filtration array
California,
Semi-
urbanized
landscape
Kodungaiyur, | Urban High Volume 0.37-0.92 CPCB study
Chennai, India | area,landfill Air Sampler (PM10) 2022
site 0.50-0.97
(PM2.5)
Perungudi, Urban area, High Volume 0.22-0.72 CPCB study
Chennai, India | landfill site Air Sampler (PM10) 2022
0.50-3.88
(PM2.5)
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3.9 Observations

Quantification of Microplastic generation at source has not been done for
most of the Sources

Variation in Microplastic concentrations units reported by different
organizations observed

Most of the monitoring has been done in Coastal Areas

4.0 Risk Assessment

Microplastics can present several unique challenges for traditional human health risk
assessment approaches. Findings of World Health Organization and ICMR are
highlighted in this section

4.1 WHO

WHO in its report on Microplastics in Drinking water: WHO Report 2019” has
highlighted the following issues

Microplastics can present several unique challenges for traditional human
health risk assessment approaches. Plastic polymers are generally
considered to be of low toxicity. Being insoluble, they are unlikely to be
absorbed from the gastrointestinal (Gl) tract and generally do not interact with
biological matrices, although particle size may influence absorption and
toxicity (i.e. smaller particles may represent a greater hazard). However,
plastics can contain additives and unbound monomers, which may leach out
either into the surrounding water environment prior to human consumption or
potentially, into the GI tract to become bioavailable under some
circumstances. Further, plastic particles can sorb chemicals from the
environment, some of which are of toxicological concern.

Investigation of potential risks related to particles indicate that it is possible
that some smaller plastic particles may be able to pass through the gut wall
and translocate to tissues remote from the mucosa, although this may not
necessarily translate to a health risk. Humans have always ingested particles
and have ingested plastic particles for decades with no related indication of
adverse health effects. In addition, a good deal of evidence suggests that
microplastics pass through the Gl tract into the faeces.

There is currently a paucity of information to quantitatively assess any
potential risk associated with exposure to microplastic particles Most
toxicological tests of microplastics have focused on aquatic organisms or
ecotoxicology. No epidemiological or human studies on ingested microplastics
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have been identified. Data from studies on laboratory animals are scant and
inadequate to confirm human health risk assessment of microplastics
ingestion. There are no studies on the impacts of ingested microplastics
on human health and there are only a limited number of animal studies
of questionable reliability and relevance

There is currently no evidence to suggest a human health risk from
microplastic associated biofilms in drinking-water. The risks from pathogens in
microplastic-associated biofilms is considered far lower than the well-
established risk posed by the high concentrations and diversity of pathogens
present in human and livestock waste, which often make their way into
drinking-water sources with inadequate treatment

Routine monitoring of microplastics in drinking-water is not
recommended at this time, as there is no evidence to indicate a human
health concern

4.2 ICMR
ICMR has informed that they have not carried out any study on impact of
microplastics on human health so far. However, as per the study carried out
so far, Microplastics have been reported in human saliva, blood, placenta ,
colon, stool and lungs. Overview of the findings of the study carried out on
impact of Microplastics on human health , as reported by ICMR, is given
below:
No. of Studies | No. of Human | MP Reported Impact on
Samples Human
Health
Blood 1 22 1.6 Not reported
microgm/mL
Placenta 1 6 12 particles in | Not reported
4 out of 6
samples tested
Lungs 2 13 (  First| 0.69+0.85 gm/L | Not reported
Study) of Lung tissue;
39 particles in
11/13 samples
tested
20 ( Second | 37 particles in | Not reported
study) 13 out of 20
samples tested
Stool 2 8 (First Study) |2 particles per | Not reported
gm of Stool
24 (Second | 1-36 particles | Not reported
study) per gm of stool
Saliva 1 2000 No. of sample | Not reported
in which MP
reported: 650;
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Avg.

concentration: -

0.33

MP/individual
Genotoxic& In-vitro 2 Size  studied: | Genomic
cytotoxic 10-45 microm; | instabilities
effects of MP Concentration | were
in Human — 25,50, 100, | reported
blood 250, 500

microg/L;

Type:PE
Cytotoxic effect | In-vitro Size studied: 3- | Oxidative
of MP with 16 microm; | stress was
metal nano Concentration | reported
particles in — 50 microg/L-
human 10 mg/L;
celebral& Type:PE&PS
epithelial cells

4.3

5.1

It was further informed by ICMR that studies are only about the presence of
microplastics in human body and not about their physiological or
psychological impact. Studies showing genotoxic& cytotoxic impacts are
invitro studies conducted on only two individuals. Health impact of emerging
contaminants are chronic and long term studies are required to establish
Cause effect relationship. It would not be appropriate to set standards for
drinking water for microplastics without establishing the cause-effect
relationship

Observations
e Further studies are required understand the uptake and impact of
microplastics on human health
e Influence of particle size, shape and chemical composition of
microplastics to be studied in detail
Studies are also required to assess the impact of associated chemicals
& biofilm on human health

Remediation techniques:
Available technology for Microplastic removal
Microplastic treatment technologies are in the nascent stage. Removal

methods in case of air and soil matrices have not been reported yet.
Treatment technology options for microplastics in water include the
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Conventional Water treatment system: In the conventional water treatment
technology, primary and secondary treatment processes help in the removal
of microplastics 50 — 98% of microplastics could be removed during primary
treatment and 0.2 — 14% during secondary treatment (Sun et al. 2019).
Microplastic concentration can be significantly reduced by ultrafiltration and
reverse osmosis (Ziajahromi et al. 2017). Combination of secondary and
tertiary treatment processes has also been useful in the removal of
microplastics.

Microbial Degradation (Biodegradation): Environmental friendliness, cheap
cost and low energy input, as well as a reduced carbon footprint, are all
advantages of biodegradation. Plastics can be used by microorganisms as
carbon and nitrogen sources, allowing them to survive and reproduce.

Photodegradation/ Photocatalytic degradation: Photocatalytic degradation of
typical microplastics can be carried out by UV light radiation and degradation
for various sizes of microplastics will be studied.

Observations

¢ Available technologies for removal of microplastics need to be studied
in detail to assess their efficacy

¢ Research studies to be conducted for removal of microplastics from air
& soill

6.0 Initiatives taken to reduce Microplastics

The Microbead-Free Waters Act has been notified inUS which prohibits the
manufacture and distribution of nonprescription drugs that are also

cosmetics and that contain plastic microbeads for the purposes of exfoliating
or cleansing any part of the human body. Common examples of rinse-off
nonprescription drugs that are also cosmetics include, but are not limited to,
anti-cavity (fluoride) toothpastes, acne scrubs, anti-bacterial soaps, and anti-
dandruff shampoos
BIS 2017 : Plastic microbeads of diameter 5 mm or less, that are insoluble in
water, and solid plastic particles used to exfoliate or cleanse in personal care
products have been listed in the banned list
Plastic Waste Management (Second Amendment) Rules, 2022:

a. Banned all single-use plastics from 1% July 2022.

b. mandate to increase the thickness of plastic carry bags to over 120

microns from December 31.
c.  Banned imports of solid plastic waste from March 2019
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C. Conclusions

1.

Independent studies regarding microplastics have been conducted by various
organizations in the country including CPCB, MoES-NCCR, NCSCM, NPC
and CIPET . Further international studies have been conducted by WHO,
UNEP , OECD and others.

The studies have primarily focussed on monitoring microplastics
(concentration, polymer type, colour, shape) in various environmental
matrices.

Occurrence of microplastics has been reported in oceans, sediments, surface
water, ground water, wastewater, tap water, bottled water, air, food products,
aquatic organisms, and human beings

There is currently no standard method for sampling and analysis of
microplastics in the environment. ISO is currently working on the subject
Sampling and analytical methods adopted by different institutions in India are
similar with minor variations.Variation in Microplastic concentrations units
reported by different organizations has been observed

Uniform procedure for sampling & analysis may be developed by
organizations involved in microplastic analysis (CIPET, NCSCM, MoES-
NCCR) which can be adopted uniformily across the country till the time 1ISO
standard is finalized.

Source of generation of microplastics including industries, waste management
, waste water treatment, ocean activities etc. have been identified. However,
exact quantum of microplastics generated from the identified source has not
been determined.

Microplastic concentration in transfer media is available for soil/lbeach
sediment, surface water bodies, biota and ocean water. Microplastic
concentration for sludge , specifically when it is converted to compost for land
application is not available

Microplastic concentration in end use areas including ambient air, drinking
water and ground water is available.

10. Source monitoring, transfer end use of all possible sources listed in Table 3.1

to be covered. Emphasis to be laid on such areas for which no information is
available.

11.Regular monitoring of various water quality parameters to be conducted to

provide insight into the presence and concentration of microplastics in
environmental matrices(water, sediments, biota)

12. Microplastic leakages and pathways may be monitored in order to identify

further sources and hotspots of microplastics.

13. Uniform procedure for sampling & analysis as finalized by this Committee may

be adopted for such studies till the time ISO Standards are finalized
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14.Studies conducted on the matter have reported about the presence of
microplastics in human body. Physiological or psychological impact has not
been reported in these studies.

15.Health impact of emerging contaminants and long term studies are required
to establish Cause effect relationship of microplastics on human health

16.The aforementioned studies should cover different type, concentration and
shapes of microplastics. Impact of chemicals /biofilms associated with
Microplastics on human health to be covered. The studies may include the
following:

e Estimation of the duration and frequency of human exposure to

microplastics. Microplastic monitoring as required may be conducted
for the same

e Once the exposure assessment is done precisely, dose-response
assessment may be carried out, where the minimum concentration (of
microplastics) responsible for any observable effect (on human) shall

be assessed..

17.Bioassays may be conducetd to assess the Eco-toxicological impact of
microplastics on animal life.

18. Standards development ( Source & ambient) for microplastics may be taken
up following establishment of the cause-effect relationship of microplastics on
human health

19. Available technologies to be assessed for their efficacy for removal of
microplastics.

20.Technologies to be developed for removal of microplastics from Air & Soll

21.Source-directed interventions,

o Sustainable design and manufacturing of textiles, tyres, and
complementary products (, laundry detergents, road surfaces, and
vehicles), to minimise the tendency of products to contribute to
microplastics generation;

o Restrictions on microplastics in the manufacture and sale of certain
personal care and cosmetic products containing microplastics.
o Product requirements for household, commercial, or industrial washing

machines. For instance, Australia and France have introduced
measures to phase in microfibre filters on new washing machines
9. End-of-life interventions, effective solid & plastic waste management
practices, to prevent waste leaking into the environment and potentially
contributing to microplastics generation including the following;

(a) Reducing the amount of plastic waste that enters landfills and

dumpsites through the implementation of waste reduction policies and
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initiatives, such as waste-to-energy programs and increased
recycling.Microplastics can also be reduced by supporting the

development and use of biodegradable plastic alternatives

10.End-of-pipe interventions, wastewater, stormwater, and road runoff
management and treatment, to retain the emitted microplastics before these
reach water bodies.

11. Maximizing clean drinking water supply to all citizens in the country

12. Other Best practices as listed below for minimizing microplastics in
environment may be followed:

(@) Install physical barriers such as screens and filters on STP/WWTP
systems to help reduce the amount of microplastics that enter rivers,
lakes, and oceans.

(b) Support sustainable fishing practices to reduce the amount of
microplastic entering rivers from fishing equipment.

(c) Implementation of Clean-up efforts for beaches and rivers

13. Training and capacity building including microplastic monitoring, analysis ,
health impact studies may be taken up for effective implementation of
aforementioned points

'Some of the best practices

ICooum River, Tamil Nadu, India

Alphamers Ltd

Ocean Cleanup Axxay That Could
Remove 7,250,000 Tons Of
Plastic From the World’s Oceans

“Zero Waste Model” for all the
urhan local hodies [ULBs)
Ambikapur, Chhattisgarh, India

Figure 6.1 : Best practices for litter management in marine
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89 Annexure-1

Minutes of Meeting on “Committee Meeting in compliance of Hon'ble
NGT order in the matter of O.A. No. 251 of 2022” with CIPET/ICMR
/NCSCM held on April 19 . 2022

A Committee meeting was held virtually via video conferencing on April 19, 2022 in
compliance of Hon'ble NGT order in the matter of O.A. No. 251 of 2022 for study of
microplastics impact on environment and human health. The meeting was
coordinated by UPC-II division, CPCB, Delhi. Various stakeholders including
representative of CIPET, ICMR, and NCSCM participated in the meeting (List of

participants is placed as Annexure-l).

DH UPC-II briefly explained directions of NGT for the study to be conducted which
covers standards for safe environment, remedial steps to reduce menace of micro

plastic and addressing other incidental issues.

She also explained the steps taken by CPCB with regards to microplastics which
mainly include assessment of microplastic with NCSCM in Ground Water &
Ambient Air in compliance of NGT’s order O.A. no. 99 of 2021. She also informed
about the study undertaken by National Productivity Council on assessment of
microplastics in river Ganga. It was further informed that Ministry of Science and
Technology has constituted a committee and working on methods for removal of
micro-plastics from water. It was proposed that the as the objective of the two
Committees are interlinked, this committee may include representation from NEERI
and DST.

The report submitted in O.A. No. 99 of 2021 was shared by CPCB with committee
members and it was emphasized that study to should focus on identification of
source of micro-plastic in water bodies, standardisation of monitoring techniques,
risk assessment or health impact of micro plastics, methods of remediation and

mitigation measures.

Dr. Mohanty from CIPET informed about the various studies being conducted

regarding micro plastics are given below:

e Estimation of micro plastics in Tapi and Damanganga under Indo-Norway
joint project( INOPOL) in Gujarat region in which it was observed t that land
based resources are main contributor for the micro plastics.
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e Standards for micro plastics determination being developed by ISO are at
draft stage.
e Study for estimation of Micro plastic due to Compostable plastic is under

way.

She also said that the CIPET can undertake study related to analysis of
microplastic in water, soil, oceans etc part can be taken care by CIPET. Effect of
microplastics on water content can be correlated with the releavant ISO
Standards.

Dr Raj Narayan Tiwari from ICMR, Bhopal informed that they have taken up the
studies for identification of micro plastic in different matrices in Bhopal. He further
informed that articles published in Journals which highlight genotoxicity and
cytotoxicity due to Microplastica. However health related studies due to

microplastics in India have not been carried out so far.

Mr. Mrinal K. Biswas, RD Kolkata, CPCB discussed that the study shall be
conclusive and it should include source, quality, quantity, impact on environment &
human health and finally development of the standards for micro plastics. He also
pointed out that the current available studies as well as journals are required to be
considered for framing of action plan for the study to be carried out. Apart from that,
study is required to be done in short term and long term manner to propose

standards for microplastics.

Mr Robin form NCSCM, informed that they are working in coastline riverine system
of India for characterisation, quantification and ecotoxical aspects of microplastics.
He said leakage study i.e. quantity of micro plastic from leachate, landfills and
sewage entering into nearby water body and ground water are required to be

conducted in this field.

Further Ms. Divya Sinha -DH, UPC-II concluded the discussions and informed that
the study shall cover inventorization, method of analysis, risk assessment or health
impact of micro plastics, standards for treated sewage, drinking & ground water and
methods of remediation and mitigation measures. She also informed that the
standard for micro plastics in air is being developed by Air Quality Division CPCB.It

was also important to identify which type plastics contribute maximum to the
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generation of micro plastics

All the group members were requested to share the information and studies carried
out in field of micro plastics with the Committee as well as provide any further
inputs on the subject . Mr Mrinal K Biswas RD Kolkata was requested to to prepare
draft Action Plan covering the Action Points discussed during the meeting as
identifying the roles to be assigned to different organization. The same shall be

circulated to the Committee members for finalization

The meeting ended with vote of thanks to the chair.
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List of Participants

Annexure-l|

S.N. Name and Designation
1. | Dr. Raj Narayan Tiwari, Director, ICMR-NIREH, Bhopal
2. | Dr.R.S.Dhaliwal, Scientist G & Head, NCD, ICMR Haqrs
3. | Dr. Smita Mohanty, Director & Head (Principal Scientist)
CIPET Bhuwneshwar
4. | Dr Robin , NCSCM Chennai
Ms. Divya sinha
Additional Director & I/c UPC-II, CPCB
6. | Mr. Mrinal Kanti Biswas
Scientist "E" & Regional Director, CPCB
7. | Ms. Yogesh Chandra

Scientist- B, CPCB
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SI.No | Action Point Description Responsible Timeline
Organization ( tentative)
1 Compilation of a Committee CPCB 30.4.22
existing members shall CIPET
information on share information | ICMR
Microplastics available with NCSCM
them
b Compilation of CPCB- RD 7.5.22
information Kolkata
c Identification of CPCB -RD 7.5.22
Gap Areas Kolkata
2 Standardization of methodology for | CIPET/ NCSCM | 15.5.22
monitoring, characterization & analysis of
microplastics. Parameters for
characterization to include size, type of
plastic etc. Instruments required for
monitoring / analysis and testing protocols
to be delineated
3 Assessment of microplastics covering | Assessment to be | 15.6.22

source, transfer media & end use.
Available information as per Section 1
above shall be compiled and emphasis
shall be on areas not covered as well as at
the end use points. Number of samples to
be collected shall be limited by the
available infrastructure for monitoring as
well as time

carried out by
CIPET/ NCSCM
— depending
upon the
available
infrastructure.
CPCB/Concerned
SPCB/PCC to
provide requisite
support for the
monitoring.
Assessment to be
coordinated &
Report to be
prepared by
CPCB -RD
Kolkata

Source emissions
from industries
/activities -
Identification of
specific industrial
sectors
contributing to
microplastics
through literature
survey and
monitoring
microplastics at
source

Source a
Monitoring

b Leachate from
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dumpsite/ landfill
site

c Sewage
treatment plant
inlet / outlet

Surface Water
bodies

Transfer media c

Soil

Marine water

Fish

—hKQQ|™ 0

End- use Water Supply
plants ( Inlet &

Outlet )

g Ground water

h Ambient Air

Source identification of microplastics based
on Assessment report

CPCB

Risk Assessment : To be carried out based
on the Assessment report specifically w.r.t
microplastic concentration at end use point
.Parallelly reports in media on adverse
impact of microplastics may be reviewed
and study taken up as per requirement.
Recommendation of safe level of
microplastics in drinking water based on
literature survey/ experimental studies

ICMR / BIS

15.6.22

Development of treatment methods for
remediation of microplastics from water /
wastewater.

NEERI/ DST/
CPCB

15.6.22

Recommendation of measures for
reduction of microplastics in environment
based on Assessment report including the
following:

e Measures for Control of coastal zone/

deep sea pollution due to marine litter
e Developing regulatory & market based
instruments for preserving riverine and

marine ecosystems

CPCB

15.7.22

Identification of areas were standards have
to be notified ( drinking water standards,
effluent discharge standards & ambient air
quality standards)

CPCB

31.7.22

Training of SPCBs/PCC/CPCB staff on
monitoring and analysis of microplastics &

CIPET / NCSMS

31.7.22
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including identification of measures/ for
strengthening of laboratory infrastructure (
Parallel activity )

10

Submission of report to MOEF&CC

CPCB

15.8.22
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Minutes of Meeting on “Second Committee Meeting in compliance of
Hon'ble NGT order in the matter of O.A. No. 251 of 2022” with
CIPET/ICMR /NCSCM held on July 27™ , 2022

Second Committee meeting was held virtually via video conferencing on July 27,
2022 for study of micro plastics impact on environment and human health. Various
stakeholders including representative of CIPET, ICMR, and NCSCM participated in

the meeting (List of participants is placed as Annexure-l).

RD Kolkata, CPCB made brief presentation on research gap in Indian scenario
based on the research document shared by CIPET, ICMR, and NCSCM. Gaps in
Standardization of Qualitative and Quantitative techniques, gaps in Matrices
covered under the published literature from various Geographical regions, were

highlighted during the presentation. Presentation made is enclosed as Annexure-lIl.

Further discussions regarding need for future research was held by the members
and DH UPC-Il requested to all the group members to make brief presentation in

next meeting as per details given below:

¢ RD Kolkata, CPCB
— Methodology for development of standards covering sample
requirement
— Source of micro plastic
— Areas of monitoring
— Requirement for sampling methods and analysis
— Capacity building
— Availability and Gaps
e CIPET and NCSM
— Available resources of monitoring sampling and analysis
— Possible coverage for monitoring with existing resources
— Institutional mechanism to fulfill additional sampling/analysis
requirements, if any.
¢ ICMR

— Existing studies on impact of micro plastic on human health

— lIdentification of areas for further intervention to assess impact of

micro plastic on human health.
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The meeting ended with vote of thanks to the chair.

List of Participants

Annexure-l|

S.N. Name and Designation
1. | Dr. Raj Narayan Tiwari, Director, ICMR-NIREH, Bhopal
2. | Dr. Surya Singh ICMR-NIREH, Bhopal
3. | Dr.R.S.Dhaliwal, Scientist G & Head, NCD, ICMR Hagrs
4. | Dr. Smita Mohanty, Director & Head (Principal Scientist)
CIPET Bhuwneshwar
Dr Robin , NCSCM Chennai
Ms. Divya sinha
Additional Director & I/c UPC-II, CPCB
7. | Mr. Mrinal Kanti Biswas
Scientist "E" & Regional Director, CPCB
8. | Ms. Yogesh Chandra

Scientist- B, CPCB
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Minutes of Meeting on “Third Committee Meeting in compliance of
Hon’ble NGT order in the matter of O.A. No. 251 of 2022” with

CIPET/ICMR /NCSCM held on August 5t", 2022.

Third Committee meeting was held virtually via video conferencing on August 5%, 2022 in
compliance of Hon’ble NGT order in the matter of O.A. No. 251 of 2022 for study of micro plastics
impact on environment and human health. Various stakeholders including representative of RD
Kolkata, CIPET, ICMR, and NCSCM participated in the meeting (List of participants is attached as

Annexure-l).

Mr Mrinal K Biswas, RD Kolkata, CPCB, described the action plan for development of standards for
microplastics. He provided examples from other countries which already have their own practices
for managing microplastics. RD Kolkata ended their presentation with the proposed execution plan
and the roles to be assigned to different organizations, for developing environmental standards.

(The presentation is here attached as Annexure-II)

The meeting progressed with the second presentation by NCSCM, where the information about
protocol for analysis of microplastic in sediment, water & biota was briefly explained by them. They
also explained the importance of surrounding environment from which sample has been taken, for

analysis of microplastic.

Last presentation of the meeting was given by ICMR-NIREH Bhopal, where the results from the
studies which have already been done on the presence of microplastic and their possible effects on
human body, were discussed. Instruments which may be used for estimating the concentration of
microplastics were also discussed during the presentation. (The presentation is here attached as

Annexure-lll)

Ms. Divya Sinha -DH, UPC-II concluded the discussions with request to provide detailed information
as annexed below, latest by 22/08/2022, regarding the efficient methodologies adopted by CIPET &

NCSCM for analysis of samples for microplastics in the environment.

The meeting ended with vote of thanks to the chair.
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CIPET and NCSCM are required to provide the following information, latest by 22/08/2022, on

testing and analysis of microplastics for drinking water, groundwater, compost/leachate samples:

Heads Drinking water Groundwater Compost/leachate
Sample Sample Sample

Methodology for
testing and analysis
Instruments Required

Time period required
for analysis

Cost incurred per
sample

Presence/Coverage
area of Organization

Studies available
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Annexure |

List of Participants

S. No. Name and Designation
1. Mr. Mrinal Kanti Biswas
Scientist “E”; Regional Director, CPCB
2. Dr. Raj Narayan Tiwari,
Director, ICMR-NIREH, Bhopal
3. Dr. Surya Singh,
ICMR-NIREH, Bhopal
4. Dr. Smita Mohanty,
Director & Head (Principal Scientist), CIPET Bhuwaneshwar
5. Mr. Himalaya Vardikar,
CIPET LARPM, Bhuwaneshwar
6. Ms. Divya sinha,
Additional Director & I/c UPC-Il, CPCB
7. Ms. Yogesh Chandra,
Scientist- B, CPCB
8. Mr. Madnesh Kumar Dubey,
Scientist- B, CPCB
9. Mr. Mayank Raj Purbey,

Scientist- B, CPCB
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1% Annexure-2

Item No. 06 (Court No. 1)

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencing)

Original Application No. 251/2022

Inre: News item published in The Hindu dated 29.03.2022 titled
“Detecting microplastics in human blood”

Date of hearing: 05.04.2022

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR. JUSTICE SUDHIR AGARWAL, JUDICIAL MEMBER
HON’BLE MS. JUSTICE PUSHPA SATHYANARAYANA, JUDICIAL MEMBER
HON’BLE PROF. A. SENTHIL VEL, EXPERT MEMBER

ORDER

1. Proceedings have been initiated in light of captioned media report
to the effect that in absence of enforcement of environmental norms on
the subject, small particles of plastics enter the blood cells of human

being through food, having adverse health impact.

2. Having regard to the media report that violation of environmental
norms in handling of plastics is resulting in serious adverse health effect
on human beings, it appears to be necessary to ensure strict compliance
of environmental norms and to undertake further study to consider
whether the existing policies of enforcement of environmental norms

need to be revisited in any manner in the interest of human health.

3. It appears from the record that the Southern Bench of NGT has
taken up Suo Moto based on similar media reports in OA No.

99/2021(SZ), Tribunal on its own motion Suo Motu based on the news
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119



1897

item in The Times of India Newspaper, Chennai Edition dt. 05.04.2021,
“Chennai, you are breathing micro plastic” vs. The Chief Secretary to
Government of Tamil Nadu Chennai and Ors. and OA No. 174/2021(SZ),
Tribunal on its own motion Suo Motu based on the news item in The Times
of India Newspaper, Chennai Edition dt. 27.07.2021, “High level of metals
PM 2.5 found in city’s air you’re breathing” vs. The Chief Secretary to
Government of Tamil Nadu Chennai and Ors., wherein CPCB carried out
study on analysing micro plastic in ground water in context of landfills
leachate and analysis through National Centre for Sustainable Coastal
Management (NCSCM), Chennai. To avoid conflicting orders, the said
matters stand transferred to the Principal Bench of this Tribunal for
being dealt alongwith the present matter. Counsel appearing in the said
matters be informed by e-mail. If they have any objection, they are at
liberty to move this Tribunal. Record of the said matters be called for in
the form of scanned documents. It is not necessary for the time being to
call for the original record which may be retained at Chennai Bench. The
date fixed in the said matters will stand deferred to 19.10.2022 on which
the present matter will now be listed. The titles of the said matters be
now modified as In re: News Item published in The Times of India,
Chennai dated 05.04.2021 titled “Chennai, you are breathing micro
plastic” in OA No. 99/2021(SZ) and In re: News Item published in The
Times of India, Chennai dated 27.07.2021 titled “High level of metals

PM 2.5 found in city’s air you’re breathing” in OA No. 174/2021(SZ).

4. There is need for further studies, considering the studies already
conducted, to be steered by the Committee comprising of CPCB, ICMR,
Central Institute of Petrochemicals Engineering & Technology (CIPET),
NCSCM, and any other expert institutions as required, under the Nodal

coordination of CPCB. Such studies and recommendations/ suggestions
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may cover standards for safe environment, remedial steps to reduce
menace of micro plastic and addressing other incidental issues. CPCB
may incur expenditure on studies and other incidents out of

Environmental Compensation funds.

5. The report of the study with suggestions for remedial action may
be filed before this Tribunal by e-mail by August 31, 2022 with a copy to
the Secretary, MoEF&CC as input for consideration of policy on the
subject. MoEF&CC may file its action taken report in the matter before
the next date by e-mail at judicial-ngt@gov.in preferably in the form of

searchable PDF/ OCR Support PDF and not in the form of Image PDF.
List for further consideration on 19.10.2022.

A copy of this order along with the media report be forwarded to
CPCB, ICMR, CIPET, NCSCM, Chennai and MoEF&CC by e-mail for

compliance.

Adarsh Kumar Goel, CP
Sudhir Agarwal, JM
Pushpa Sathyanarayana, JM

Prof. A. Senthil Vel, EM

April 05, 2022
Original Application No. 251 /2022
SN
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Item No. 03 Court No. 2
BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
Original Application No. 251/2022
In Re: News item published in The Hindu dated 29.03.2022 titled
“Detecting microplastics in human blood”
Date of hearing: 31.01.2024

CORAM: HON’BLE MR. JUSTICE SUDHIR AGARWAL, JUDICIAL MEMBER
HON’BLE DR. A. SENTHIL VEL, EXPERT MEMBER

Respondent: Mr. Paritosh Anil, Advocate with Dr. Amit Love, Additional Director, MoEF
& CC (Through VC)

ORDER

1. The proceedings in this Original Application (hereinafter referred to
as ‘OA’) were initiated suo-moto, taking note of a news item titled
“Detecting microplastics in human blood” published in daily newspaper
‘The Hindu’ dated 29.03.2022. The media report said that in absence of
enforcement of environmental norms with regard to detection of
microplastics in human blood, small particles of plastic enters blood cells

of human through food and have adverse health impact on the people.

2. The matter was examined by Tribunal on 05.04.2022. It was
observed that strict compliance of environmental norms for protecting the
people from adverse health impact due to presence of microplastics in
blood cells is necessary and it is also pertinent to have a study to be
conducted whether the existing policies of enforcement of environmental
norms need to be re-visited so as to protect people from health hazards
due to the above problem. Tribunal also referred to the proceedings in
Southern Zone Bench of Tribunal at Chennai, wherein suo-moto
cognizance was taken on similar matters in OA 99/2021(SZ), Tribunal on

1

Annexure - Il
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its own motion Suo-Motu based on the news item in the Times of India
Newspaper, Chennai Edition dt. 05.04.2021 titled as ‘Chennai, you are
breathing micro plastic” vs. The Chief Secretary to Government of Tamil
Nadu Chennai and Ors. and OA No. 174/2021(S2Z), Tribunal on its own
motion Suo Motu based on the news item in The Times of India Newspaper,
Chennai Edition dt. 27.07.2021, “High level of metals PM 2.5 found in
city’s air you're breathing” vs. The Chief Secretary to Government of Tamil
Nadu Chennai and Ors., wherein CPCB carried out study on analyzing
microplastics in ground water in the context of landfill leachate and
analysis through National Centre for Sustainable Coastal Management,

(hereinafter referred to as ‘NCSCM’), Chennai.

3. To avoid conflicting orders, the said matters were transferred to
Principal Bench of this Tribunal for being dealt alongwith the present
matter. The titles of the said matters were modified as In re: News Item
published in The Times of India, Chennai dated 05.04.2021 titled
“Chennai, you are breathing micro plastic” in OA No. 99/2021(SZ) and In
re: News Item published in The Times of India, Chennai dated 27.07.2021
titled “High level of metals PM 2.5 found in city’s air you’re breathing” in

OA No. 174/2021(S2).

4. Tribunal also found that a further study is required for which a
Committee was constituted comprising CPCB, Indian Council of Medical
Research (hereinafter referred to as °‘ICMR’), Central Institute of
Petrochemicals Engineering and Technology (hereinafter referred to as
‘CIPET’) and NCSCM and any other expert institutions as required under

nodal co-ordination of CPCB.

S. Pursuant to order dated 05.04.2022, a Report dated 13.02.2023

was filed by CPCB. The report acknowledges that Microplastics both
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primary and secondary, pollute drinking water sources primarily through
discharge of sewage/waste water treatment plant effluent and surface
runoff. As sewage/waste water treatment plants are not equipped for the
complete removal of Microplastics, effluent released from these plants
contains substantial quantity of Microplastics. Upon mixing of this
effluent with fresh water sources, Microplastics become part of
fresh/drinking water supply chain. Components of water treatment
plants and water distribution system are usually made up of plastic
materials such as high density polyethylene, polyvinyl chloride,
polypropylene etc. These further contribute towards Microplastics
generation in the water they carry. Treated bottled water is also reported
to contain Microplastics. In air, suspended Microplastics particles have
been isolated from various places such as urbanized city centres, indoor
households and remote outdoor regions. As there is wide range of
Microplastics size, it is highly likely that these particles are inhaled by the
humans. Soil can get affected from plastics through various means such
as plastic mulch films, municipal waste, sewage sludge, fertilizers coated
with plastics. A significant positive correlation has been seen between the
rate of sludge applied onto the soil and concentration of Microplastics
particles in the soil. Microplastics concentrations have been detected in
the air at dumpsites in India. Microplastics is also being reported in

human saliva, blood, placenta, colon, stool and lungs.

6. CPCB Report dated 13.02.2023 was considered by Tribunal on
01.03.2023. The conclusion recorded in the Report were noticed in para 4
of the order are as under:

“C. Conclusions

1. Independent studies regarding microplastics have been
conducted by various organizations in the country including
CPCB, MoES-NCCR, NCSCM, NPC and CIPET. Further
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international studies have been conducted by WHO, UNEP,
OECD and others.

The studies have primarily focussed on monitoring
microplastics (concentration, polymer type, colour, shape) in
various environmental matrices.

Occurrence of microplastics has been reported in oceans,
sediments, surface water, ground water, wastewater, tap
water, bottled water, air, food products, aquatic organisms,
and human beings

There is currently no standard method for sampling and
analysis of microplastics in the environment. ISO is currently
working on the subject

Sampling and analytical methods adopted by different
institutions in India are similar with minor variations. Variation
in Microplastic concentrations units reported by different
organizations has been observed

Uniform procedure for sampling & analysis may be developed
by organizations involved in microplastic analysis (CIPET,
NCSCM, MoES-NCCR) which can be adopted uniformily across
the country till the time ISO standard is finalized.

Source of generation of microplastics including industries,
waste management , waste water treatment, ocean activities
etc. have been identified. However, exact quantum of
microplastics generated from the identified source has not
been determined.

Microplastic concentration in transfer media is available for
soil/beach sediment, surface water bodies, biota and ocean
water. Microplastic concentration for sludge , specifically when
it is converted to compost for land application is not available
Microplastic concentration in end use areas including ambient
air, drinking water and ground water is available.

Source monitoring, transfer end use of all possible sources
listed in Table 3.1 to be covered. Emphasis to be laid on such
areas for which no information is available.

Regular monitoring of various water quality parameters to be
conducted to provide insight into the presence and
concentration of microplastics in environmental
matrices(water, sediments, biota)

Microplastic leakages and pathways may be monitored in
order to identify further sources and hotspots of microplastics.
Uniform procedure for sampling & analysis as finalized by this
Committee may be adopted for such studies till the time ISO
Standards are finalized.

Studies conducted on the matter have reported about
the presence of microplastics in human body.
Physiological or psychological impact has not been
reported in these studies.

Health impact of emerging contaminants and long term studies
are required to establish Cause effect relationship of
microplastics on human health
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17.

18.

19.

20.

21.

22,
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The aforementioned studies should cover different type,
concentration and shapes of microplastics. Impact of
chemicals/ biofilms associated with Microplastics on human
health to be covered. The studies may include the following:

e Estimation of the duration and frequency of human
exposure to microplastics. Microplastic monitoring as
required may be conducted for the same

e Once the exposure assessment is done precisely,
doseresponse assessment may be carried out, where
the minimum concentration (of microplastics) responsible
for any observable effect (on human) shall be assessed.

Bioassays may be conducted to assess the Eco-toxicological
impact of microplastics on animal life.

Standards development (Source & ambient) for microplastics
may be taken up following establishment of the cause-effect
relationship of microplastics on human health

Available technologies to be assessed for their efficacy for
removal of microplastics.

Technologies to be developed for removal of microplastics from
Air & Soil

Source-directed interventions,

¢ Sustainable design and manufacturing of textiles,
tyres, and complementary products (, laundry
detergents, road surfaces, and vehicles), to minimise
the tendency of products to contribute to
microplastics generation;

* Restrictions on microplastics in the manufacture and
sale of certain personal care and cosmetic products
containing microplastics.

e Product requirements for household, commercial, or
industrial washing machines. For instance, Australia
and France have introduced measures to phase in
microfibre filters on new washing machines

End-of-life interventions, effective solid & plastic waste
management practices, to prevent waste leaking into
the environment and potentially contributing to
microplastics generation including the following;

(a) Reducing the amount of plastic waste that enters
landfills and dumpsites through the implementation of
waste reduction policies and initiatives, such as waste-to-
energy programs and increased recycling. Microplastics can
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also be reduced by supporting the development and use of
biodegradable plastic alternatives

23. End-of-pipe interventions, wastewater, stormwater, and
road runoff management and treatment, to retain the
emitted microplastics before these reach water bodies.

24. Maximizing clean drinking water supply to all citizens
in the country

25. Other Best practices as listed below for minimizing
microplastics in environment may be followed:

(a) Install physical barriers such as screens and
filters on STP/WWTP systems to help reduce the
amount of microplastics that enter rivers, lakes, and
oceans.

(b) Support sustainable fishing practices to reduce
the amount of microplastic entering rivers from
fishing equipment.

(c) Implementation of Clean-up efforts for beaches
and rivers

26. Training and capacity building including microplastic
monitoring, analysis, health impact studies may be
taken up for effective implementation of aforementioned
points.”

7. Tribunal found that Report is based on scientific basis and can be
acted upon subject to objections, if any. Report showed clear potential of
particulates of Microplastics entering blood cells of human beings which
can have adverse health impact. There was need for further remedial
action for enforcing ‘Sustainable Development’ and ‘Precautionary
Principle’ by way of preventive and remedial measures to utilize
anticipated harm to environment and public health pending further
scientific investigations for laying down standards, as suggested in the

Report.

8. This Tribunal in para 8 referred to the observations made by

Supreme Court in Vellore Citizens’ Welfare Forum vs. Union of India,
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(1996) 5 SCC 647 and, thereafter, issued further directions in para 9 of
the order, as under:

“9, Thus, while proposed studies may be undertaken
expeditiously and completed at the earliest, interventions need to be
immediately introduced as short-term measures in future designing
and manufacturing of products which are potential threat for
generating MP like Textiles, Tyres, and Complementary Products
(laundry detergents, road surfaces, and vehicles), manufacture and
sale of certain personal care and cosmetic products containing MP,
household, commercial, or industrial washing machines. Such other
measures as may be identified may also be taken. For this purpose,
the concerned Ministries need to consider the above report of CPCB
and subject to any objections to the report which may be raised
before the Tribunal, interventions may be introduced at the earliest,
preferably within four months from today by the Secretary,
MoEF&CC in consultation with CPCB, ICMR, Central Institute of
Petrochemicals Engineering & Technology (CIPET), NCSCM, and any
other expert institutions as required.”

9. Pursuant to above order, Ministry of Environment, Forest and
Climate Change (hereinafter referred to as ‘MoEF&CC’) has filed its
Report dated 21.11.2023, wherein it has referred to CPCB’s Report as
also World Health Organization’s (hereinafter referred to as ‘WHO’) Report
of 2019. In para 8 of Report of MoEF&CC, issues highlighted in WHO
Report have been crystalized as under:

e Plastic polymers being insoluble, they are unlikely to be
absorbed from the gastrointestinal (GI) tract and generally do
not interact with biological matrices.

e Plastics can contain additives and unbound monomers, which
may leach out either into the surrounding water environment
prior to human consumption or potentially, into the GI tract to
become bioavailable under some circumstances.

e Investigation of potential risks related to particles indicate that
it is possible that smaller plastic particles may be able to pass
through the gut wall and translocate to tissues remote from the
mucosa, although this may not necessarily translate to a
health risk.

e Humans have always ingested particles and have ingested
plastic particles for decades with no related indication of
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adverse health effects and evidence suggests that
microplastics pass through the GI tract into the faeces.

e Currently a paucity of information to quantitatively assess any
potential risk associated with exposure to microplastic
particles. Most toxicological tests of microplasties have focused
on aquatic organisms or ecotoxicology.

e There are no studies on the impacts of ingested microplastics
on human health and there are only a limited number of
animal studies of questionable reliability and relevance.

e There is currently no evidence to suggest a human health risk
from microplastic associated biofilms in drinking-water.

e Routine monitoring of microplastics in drinking-water is not
recommended at this time, as there is no evidence to indicate a
human health concern.”

10. Thereafter, conclusions which emerged from WHO Report, have
been culled down in para 9 as under:

“9.  After detailed deliberations, the following emerged based on
conclusions drawn in the report:

(a) Proposed studies on human health effects of
microplastics, standardization of methodology for
sampling and analysis microplastics, availability of
technologies for removal of microplastics and standard
development.

(V) Long term studies on health effects of
microplasties and ecotoxicological studies under Indian
conditions need to be performed using standardized
methodologies, before development of any environmental
standards, as required, based upon scientific data.

(ii) Central Pollution Control Board to coordinate with
the expert institutions /technical experts, if required
beyond those mentioned in the pro-forma, for development
of uniform methodology and availability of technologies
for removal of microplastics. Central Pollution Control
Board may also involve expert institutions/technical
experts, beyond those mentioned in the Ministry wise pro-
forma, as required.

(iii) Indian Council of Medical Research along with the
Central Pollution Control Board and other relevant
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institutions may initiate long-term under Indian
conditions, keeping in view national and international
literature available on the topic. It was noted that causal
relationship between micro plastics and adverse health
effects has not been shown. WHO report of 2109 has also
mentioned the same.

(b) Source directed interventions

(V) The concerned Ministries/bodies, to consider
source directed interventions as per pro-forma, based
upon principle sustainable development and scientific
evidence on micro plastic releases, and submit comments
and action plans, ns appropriate. It was noted that the
report does not provide data on releases of microplastics
form these sectors under Indian conditions.

(c) Waste management, end-of-life interventions and other
best practices

(i) The conclusions covered in the NGT order dated
1st March 2023 and the report of the Committee is to be
considered by all the concerned Ministries, as per the NGT
order, keeping in view ongoing initiatives.

In the light of the above, MoEF&CC has prepared an action plan,

specifying obligations/duties/performance to be shown by different

departments on various aspects and the said action plan has been filed

as annexure III to the Report which reads as under:

“Ministry — wise action plan vide order dated 9th October 2023 of
Hon’ble NGT in Original Application no. 251/2022 on “Detecting
micro plastic in Human Blood”

Conclusions of the | Concerned

prepared by | Ministries/

Action Plan/Action Taken

CPCB, ICMR, CIPET and
NCSCM

Department/
Body

Uniform  procedure  for
sampling & analysis may
be developed by
organizations involved in
microplastic analysis
(CIPET, NCSCM, MoES-
INCCR) which can be
adopted uniformily across

CPCB to develop
uniform

lprocedure for
sampling and
analysis along
with Central
Institute of

\IPetrochemicals,

CPCB had two meetings with
representatives of the
concerned organizations
(NCCR, CIPET, NEERI, IITR,
ICMR-NIREH, NCSCM), on
9.11.2023 and 17.11.2023
pursuant to the meeting held

on 26th October 2023
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the country till the time ISO
standard is finalized.

[Engineering &
Technology
(CIPET), National
Centre for
Sustainable
Coastal
Management
(NCSCM) and
National Centre
for Coastal
IResearch
(NCCR)

Source of generation of
microplastics including
industries, waste

management, waste water
treatment, ocean activities
etc. have been identified.
\IHowever, exact quantum of
microplastics generated
from the identified source
has not been determined.

CPCB,
CIPET/DCPC,
INCSCM/ MoEFCC,
INCCR/ MoES,
CSIR- IITR and
CSIR-NEERI

\Points 2-6, 13, 14, 20

e Preliminary listing of all
points to be monitored.

e Proposed SOP for
monitoring

e Compilation of technologies
for microplastic removal

e Meeting with stakeholders

e Awarding of work

e Execution of work

concentration
in transfer media is
available for soil/beach
sediment, surface water
bodies, biota and ocean
water. Microplastic
concentration for sludge,
specifically when it is
converted to compost for
land application is not
available

\Microplastic

As above

As above

Source monitoring, transfer
end use of all possible
sources listed in Table 3.1
of the report to be covered.
Emphasis to be laid on such
areas  for
information is available.

which no

As above

As above

Regular
various

monitoring of
water quality
lparameters to be conducted
to provide insight into the
lpresence and concentration
of microplastics in

As above

As above

10
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environmental matrices

(water, sediments, biota)

6. |Microplastic leakages and | As above As above
lpathways may be
monitored in order to
identify further sources and
hotspots of microplastics.
7. |Uniform  procedure  for |CPCB, Covered in 1
sampling & analysis as |CIPET/DCPC,
finalized by this Committee INCSCM/
may be adopted for such |MoEFCC,
studies till the time ISO [NCCR/MOoES,
Standards are finalized. CSIR- IITR and
CSIR-NEERI
8. |Health impact of emerging |[Nodal agency a compilation of studies on
contaminants and long term lpresence of microplastics/
studies are required to |Indian Council of lemerging contaminants in
establish ~ Cause  effect |Medical human body will be made for
relationship of microplastics |Research- chalking out the
on human health \National methodology/ scope of work
Institute of lwith respect to studying
[Environmental |cause effect relationship for
\Health Research [physiological impacts, dose-
DHR, CPCB, [response assessment etc.
CIPET/DCPC,
INCSCM/ MoEFCC,
INCCR/MoES
9. |Studies conducted on the | As above As above
matter have reported about
the presence of
microplastics in  human
body. Physiological  or
lpsychological impact has
not been reported in these
studies.
10. |The aforementioned studies | As above As above

should cover different type,
concentration and shapes of

microplastics. Impact of
chemicals/ biofilms
associated with

\Microplastics on  human
health to be covered. The
studies may
following:

include the

e Estimation of the

11
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duration and frequency of

human  exposure to
microplastics.
Microplastic =~ monitoring

as required may Dbe

conducted for the same.
e Once the exposure
assessment  is done
precisely, dose- response
assessment may  be
carried out, where the
minimum  concentration
(of microplastics)
responsible  for any
observable effect (on
human) shall be
assessed.

11.

Bioassays may be
conducted to assess the
[Eco-toxicological impact of
micro plastics on animal

life.

CPCB, CSIR-
IITR, CSIR-
NEERI

IBioassays to assess CSIR
IITR provided list of already
available bioassays which
can be used to assess the
IEco-toxicological impact of
micro plastics on animal life
on payment basis:

1.Daphnia sp. Acute
Immobilisation test (OECD
TG 202)

2.Fish, Acute Toxicity Test
(OECD TG 203)
3.Earthworm, Acute Toxicity
Test (OECD TG 207)

4. Daphnia magna
Reproduction Test (OECD TG
211)~

5. Earthworm Reproduction
Test (OECD TG 222)

6. Fish early life stage
toxicity test (OECD TG 210)
7. Freshwater Alga and
Cyanobacteria, Growth
Inhibition Test (OECD TG
201)

8. Avian Acute Oral Toxicity
Test (OECD TG 223)

9. Avian Acute dietary
Toxicity Test (OECD TG 205)

12.

Standards development

CPCB,

Post completion of activities

12
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(Source & ambient) for| ICMR/DHR listed in item 2 to 11
microplastics may be taken
up following establishment
of the cause-effect
relationship of micro
plastics on human health
13. |Available technologies to be | CPCB, Points 2-6, 13, 14, 26
assessed for their efficacy | CIPET/DCPC,
for removal of microplastic NCSCM/ ePreliminary  listing of all
MoEFCC, points to be monitored.
NCCR/ MoES, eProposed SOP for
CSIR- IITR and | Monitoring
CSIR-NEERI eCompilation of technologies
for microplastic removal
e)Meeting with stakeholders
eAwarding of work
eExecution of work
14. [Technologies to be | As above As above
developed for removal of
micro plastics from Air &
Soil
15. |Source-directed The concerned
interventions, Ministries/bodies, to
consider source directed
Sustainable design and ® Ministry of | interventions as per pro-
manufacturing of textiles, | Textiles, forma, based upon principle
tyres, and complementary sustainable development
lproducts (laundry [ Department of | and scientific evidence on
detergents, road surfaces, | Promotion and | micro plastic releases, and
and vehicles), to minimize | Industry —and | submit comments and
the tendency ofproducts to | Internal Trade, | getion plans, as
contribute to microplastics appropriate. It was noted
generation; ® Ministry of | that the report does not
Heavy provide data on releases of
Industries, microplastics form these
sectors under Indian
* Ministry of | conditions.
Road
Transport and
Highways,
Department of
Chemicals and
Petro-
Chemicals
16. |Restrictions on e CDSCO/ As per information provided
microplastics in the | Department of| by Drug Controller General

manufacture and sale of
certain personal care and

Health and
Family Welfare

(India). the Restrictions on
the use of microplastics in

13

134



152

cosmetic products

containing microplastics

® Department of
Pharmaceutica
Is

the manufacture and sale of
certain personal care and
cosmetip  products are
available in Amendment No.
2, November 2017 (Fourth
Revision) of IS 4707 Pan 2.
2017 under Classification of
Cosmetic Raw Materials
and Adjuncts. As per S. No.
1373 of Annex-A, Plastic
microbeads: 5 mm or less,
water-insoluble, solid
plastic particles used to
exfoliate or cleanse in rinse-
off personal care products
are not recognized as safe
for use in Cosmetics.

17.

Product requirements for

household, commercial, or
industrial washing
machines. For instance,

\Australia and France have
introduced measures to
lphase in micro fibre filters
on new washing machines

Department of
Promotion and
Industry and

Internal Trade

The concerned
Ministries/bodies, to
consider source directed

interventions as per pro-
forma, based upon principle
sustainable development
and scientific evidence on
micro plastic releases, and
submit comments and action
plans, as appropriate. It was
noted that the report does
not provide data on releases
of microplastics form these

sectors under Indian

conditions.
18. |[End-of-life interventions, o Already, the Ministry of
effective solid & plastic Environment, Forest and
waste management Climate Change,

lpractices, to prevent waste
leaking into the environment
and potentially contributing
to microplastics generation
including the following;

e Reducing the amount of
plastic waste that enters
landfills and dumpsites
through the
implementation of waste
reduction policies and
initiatives,
wasteto-energy
programs and increased
recycling.

such as

e Microplastics can also be

® Departmentof
Drinking
Water  and
Sanitation,
Ministry  of
Housing and
Urban
Affairs,

© MoEFCC

Government of India, have
taken steps for reducing
pollution caused by littered
and unmanaged plastic
waste, along with State
Governments, local bodies
and Central Pollution
Control Board and State

Pollution Control Board
and Pollution Control
Committees.

In order to reduce pollution
caused by littered and
unmanaged plastic waste,
the Ministry has banned
identified single use plastic

14
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reduced by supporting
the development and use
of biodegradable plastic
alternatives

items which have high
littering potential and low
utility and extended
producer responsibility on
plastic packaging is being
implemented. Identified
single use plastic items,
which have low utility and
high littering  potential,
have already been
prohibited, with effect from
Ist July, 2022, vide Plastic
Waste Management
Amendment Rules, 2021
notified on 12t August
2021.

The Ministry of
Environment, Forest and
Climate Change notified
the Guidelines on Extended
Producer Responsibility
(EPR) for plastic packaging
vide Plastic Waste
Management (Amendment)
Rules, 2022, on 16t
February 2022. The

Guidelines stipulate
mandatory targets on EPR,
recycling of plastic

packaging waste, reuse of
rigid plastic packaging and
use of recycled plastic
content. The guidelines
provide for moving towards
sustainable plastic
packaging and reducing
the plastic foot print. The
implementation of ban on
identified single use plastic
items coupled with
extended producer
responsibility on plastic
packaging will reduce
pollution caused by littered
and unmanaged plastic
waste.

The single use plastic ban
has triggered development
of innovative eco-

15
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alternatives, new business
models, increase in the

manufacturing capacity
and uptake of eco-
alternatives, at  scale.
Already, Startups and
manufacturers are
manufacturing eco-
alternatives such as

cutlery made bagasse and
rice and wheat bran,
straws made from dried
coconut leaves, straws
made from paper, at scale.
In keeping with the
development of eco-
alternatives, Bureau of
Indian Standard has
notified Indian Standard IS
18267 for Food Serving
Utensil Made from Agri By-
Products. Reduction in the
use of single plastic items
is one of the key focus
areas under Mission LiFE -
Lifestyles For Environment
- launched by Hon’ble PM
at COP 26 of UNFCCC at
Glasgow in 2021.

The Guidelines for
Extended Producer
Responsibility (EPR) on
plastic packaging were
notified in February 2022
for environmentally sound
management of plastic
packaging till end of its life
by producers, importers
and brandowners, who
introduce the plastic
packaging in the market.
For ease of doing business
the EPR framework is
implemented through a
centralized online portal.

The Guidelines stipulate
mandatory targets on EPR,
recycling of plastic
packaging waste, reuse of

16
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rigid plastic packaging and
use of recycled plastic
content. The guidelines
provide steps for moving
towards sustainable
plastic  packaging and
reducing the plastic foot
print. The EPR Guidelines

also provide for
sustainable plastic
packaging and

implementation of new
models for waste collection
such as Deposit Refund
System and buy back
model have been given a
boost through the EPR
Guidelines.

Due to the clear framework
laid down by EPR
Guidelines  notified in
February 2022, and on
account of effective
implementation, till date
31401 Producers s
Importers and Brand
Owners (PIBOs) and 2290
Plastic Waste Processors
(PWPs) have registered on
the centralized EPR portal
developed by CPCB, as
opposed to 300 in 2021.
The cumulative EPR
obligation of registered
PIBOs for the year 2022-23
is around 3.07 million
tonnes for the year 2022-
23, which is a significant
proportion of plastic waste
generated in the country.

As per the EPR portal
dashboard, EPR
certificates for around 4.6
million tonnes of plastic
packaging waste have
been generated by plastic
waste  processors  after
processing of  plastic
packaging waste, of which,

17
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already around 3.32
million tonnes of EPR
certificates  have  been
exchanged with producers,
importer and brand-
owners.

e The following steps have
been taken to strengthen
implementation of Plastic
Waste Management Rules,
2016 and to implement
ban on identified single use
plastic items:

(i) All thirty-six States/UTs
have constituted the Special
Task Force wunder the
chairpersonship of the Chief
Secretary/Administrator for
elimination of identified
single use plastic items and
effective  plastic waste
management. A  National
Level Taskforce has also
been constituted by the
Ministry for taking
coordinated efforts to
eliminate identified single
use plastic items and
effective implementation of
Plastic Waste Management
Rules, 2016. Four meetings
of the National Task Force
have been held.

(i) Twenty-Four State /UT
Governments and concerned
Central Ministries/
Departments have already
developed a comprehensive
action plan for elimination of
single use plastic and
implement it in a time bound
manner.

(iii) Directions have been
issued under Section 5 of the
Environment (Protection) Act,
1986 for setting up of
institutional mechanism for
enforcement of provisions of
Plastic Waste Management

18
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Rules, 2016 to all State
Pollution Control Boards/
Pollution Control
Committees. Directions have
also been issued to
Ecommerce companies,
leading single use plastic
sellers/users, and plastic
raw material manufacturers
with respect to phasing out
of identified single use
plastic items. Separately,
custom  authorities  have
been asked to stop the
import of banned SUP items

(iv) For effective monitoring
of ban on identified single
use plastic items and plastic
waste management in the
country the following online
platforms are in operation (a)
National Dashboard on for
monitoring of comprehensive
action plan implementation,
(b) CPCB Monitoring Module
for Compliance on
Elimination of Single Use
Plastic,c, and (c) CPCB
Grievance Redressal App.

(v) Regular enforcement
drives have been
undertaken by CPCB,
SPCBs/PCCs to implement
ban on identified single use
plastic items and on plastic
carry bags having thickness
less than one hundred
twenty microns.

(vi) In order to provide
assistance to MSME
enterprises transitioning
away from single use plastic
items to ecoalternatives,
Ministry of Micro, Small and
Medium  Enterprises has
made provisions in their
ongoing schemes. A National
Expo on eco-alternatives to
banned single use plastics
items and Conference of

19
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Startups - 2022 was
organized Jjointly with
Government of Tamil Nadu
in Chennai on 26-27th
September 2022 to raise
awareness on alternatives.
Awareness generation and
capacity building
programmes  have  been
organized for elimination of
single use plastics.

19.

End-of-pipe  interventions,
wastewater, stormwater,
and road runoff
management and
treatment, to retain the
emitted microplastics before

these reach water bodies.

eDepartment of
Water
Resources,
River
development
and Ganga
Rejuvenation,

eDepartment of
Drinking Water
and Sanitation

e Ministry of
Housing  and
Urban Affairs

20.

\Maximizing clean drinking
water supply to all citizens
in the country

Department of
Drinking Water
and Sanitation

Central Government is
implementing Jal
Mission.

Jeevan

21.

Other Best practices as
listed below for minimizing
microplastics in
environment may be
followed.:

Install physical barriers

such as screens and filters
on STP/WWTP systems to
help reduce the amount of
microplastics that enter
rivers, lakes, and oceans.

e Department of
Drinking
Water and
Sanitation,

® Ministry of
Housing and
Urban Affairs.

® Department of
Water
Resources,
River
development

MoEFCC has included the
activity of putting barriers
for stopping ingress of
plastic waste into water
bodies under the template
of Comprehensive action
plan shared with states and
UTs for effective plastic
waste management and
elimination of single use
plastics

20
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and Ganga
Rejuvenation,

22. |Support sustainable fishing » Department of
lpractices to reduce the| Fisheries
amount of  microplastic
entering rivers from fishing
equipment.

23. |Implementation of Clean-up | Ministry of Pan India beach clean up
efforts for beaches and | Earth Science activities have been carried
rivers and MoEFCC, out at more than 150

NCC beaches since 2017 and to
be continued through the
adoption of beaches by local
institutions/ universities/
colleges/ NGOs/ agencies for
regular clean up and
monitoring. Swachh Sagar
Surakhshit  Sagar and
Puneet Sagar Campaign
has been undertaken.

24. |Training and capacity | CPCB, Short term and long term
building including | DCPC/ CIPET, trainings to be implemented
microplastic monitoring, | MoEFCC/ by NCSCM.
analysis, health impact| NCSCM, MoES — Workshop has been
studies may be taken up for | MoES/NCCR planned in February 2024 to
effective implementation of provide detailed training on
aforementioned points.” sampling and analysis of

microplastics to  various
stakeholders. Several
dissertation
students/research scholars
have been trained in
microplastic analysis.

CPCB will also provide
training as per training
schedule.

12.  We find that the Action Plan though ex-facie appears to be quite

detailed but there is no timeline provided therein, as to how the

concerned departments are required to proceed in a prescribed time

frame so as to achieve objective and purpose, for which Action Plan has

been prepared. Further, we do not find time-bound approach to bring

out source-based and ambient

standards

for Microplastics and

21

142



160

subsequently their regulation and enforcement. Further, the Action Plan

should have periodic monitoring mechanism.

13. We, for the time being, accept the above Action Plan submitted by
MoEF&CC and direct that the concerned departments as given in Action
Plan shall take steps for execution of the said Action Plan and would
endeavor to achieve the objective within six months from today.
Secretary, MoEF&CC will monitor the progress of Action Plan and resolve

the inter-Ministerial issues, if any.

14. The concerned departments shall submit Progress/Compliance
Report as per Action Plan with MoEF&CC within 15 days after expiry of

six months from today.

15. Thereafter, MoEF&CC shall collect all the Reports, prepare a
comprehensive Report and submit the Report with Registrar General of
this Tribunal within next one month i.e., by 15.09.2024 by e-mail

at judicial-ngt@gov.in preferably in the form of searchable PDF/ OCR

Support PDF and not in the form of Image PDF.

16. Registrar General, if finds necessary, shall place the matter before

Tribunal for consideration and further orders.

17. With the above directions, this OA is disposed of.

Sudhir Agarwal, JM

Dr. A. Senthil Vel, EM

January 31, 2024
Original Application No. 251/2022
R
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THE GAZETTE OF INDIA : EXTRAORDINARY [Parr [1—SEc. 3(1)]

MINISTRY OF ENVIRONMENT AND FORESTS
NOTIFICATION'
New Delhi, the 25th September. 2000

G.S.R. 742(E).— In exercise of the powers conferred by sections 6 and 25 of the

Environment (Protection) Act, 1986 (29 of 1986), the Central Government hereby makes
the following rules further to amend the Environment (Protection) Rules, 1986, namely.

1.

“90.

)] These rules may be called the Environment (Protection) Amendment
Rules, 2000.

(2) Save as otherwise provided in this notification, they shall come into force
on the date of their publication in the Official Gazette.

In the Environment (Protection) Rules, 1986,—

(1) In Schedule I, after serial number 89 relating to Noise standards for fire
crackers and the entries relating thereto, the following serial numbers and
entries shall be inserted, namely: —

Standards for coal mines

1. Air Quality Standards

The Suspended Particulate Matter (SPM), Respirable Particulate Matter (RPM).
Sulphur dioxide (SO; ) and Oxides of Nitrogen (NOx) concentration in downwind
direction considering predominant wind direction, at a distance of 500 metres
from the following dust generating sources shall not exceed the standards
specified in the Tables I, IT and III given below:

Dust Generating Sources

Loading or unloading, Haul road, coal transportation road, Coal handling plant
(CHP), Railway sliding, Blasting, Drilling, Overburden dumps, or any other dust
generating external sources like coke ovens (hard as well as soft). briquette
industry, nearby road etc.
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THE GAZETTE OF INDIA : EXTRAORDINARY [Psrt II—S8Ec S1)|

93.

Primary Water Quality Criteria for Bathing Waters.

In a water body or its part, water is subjected to several types of uses. Depending
on the types of uses and activities, water quality criteria have been specified to
determine its suitability for a particular purpose. Among the various types of uses
there is one use that demands highest level of water quality or purity and that is
termed as "Designated Best Use” in that stretch of water body. Based on this,
water quality requirements have been specified for different uses in terms of
primary water quality criteria. The primary water quality criteria for bathing water
are specified along with the rationale in table 1.

Table 1.

PRIMARY WATER QUALITY CRITERIA FOR BATHING WATER
. (Water used for organised outdoor bathing)

CRITERIA RATIONALE

1. Fecal Cohform 500 (desirable) To ensure low sewage contamination.
MPN/100 mi: 2500 (Maximum Fecal coliform and fecal streptococcl are
Permissible) considered as they reflect the bacterial

pathogenicity.
2. Fecal Streptococci 100 (desirable) The desirable and permissible limits are
MPN/100 ml: 500 (Maximum suggested to allow for fluctuauon in
Permissible) environmental conditions such as
seasonal change. changes in flow

conditions etc.
2. pH: Between 6.5 -8.5 The range provides protection to the skin

and delicate organs like eyes. nose. ears
etc. which are directly exposed during
outdoor bathing.

3. Dissolved Oxygen: 5 mg/1 or more The mnimum dissolved oxygen

. concentration of 5 mg/l ensures
reasonable freedom from oxyvgen
consuming organic pollution
immediately  upstream  which s
necessary for preventing production of
anaerobic gases (obnoxious gases ) from

sediment.
4. Biochemical Oxygen 3 mg/1 or less The Biochemical Oxygen Demand of 3
demand 3 day,27°C: mg/l or less of the water ensures

reasonable freedom from oxygen
demanding pollutants and  prevent
production of obnoxious gases”;
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Annexure -V

By Speed Post/Email

F. No. A-14011 /1/2024 WQM-I L&\'L'”U\Q R
‘ % 01.05.2024

To,

The Member Secretary,

SPCBs/PCC: - (Andhra Pradesh, Assam, Bihar, Goa, Gujaraf, Himachal Pradesh,
Haryana, Jammu & Kashmir, Kerala, Madhya Pradesh, Maharashtra, Manipur,
Mizoram, Odisha, Rajasthan & Uttar Pradesh)

Sub: Non-complying status of data monitored under National Water Quality
Monitoring at Ramsar locations from Jan to Dec 2023 reg.

CPCB periodically reviews water quality data received under NWMP. Water quality data
for the period Jan to Dec 2023 for Ramsar sites in your State has been reviewed. It has
been observed thata.—.number of locations are non-complying w.r.t Primary Water
Quality Criteria for Outdoor Bathing notified under the E(P) Rules, 1986(details
enclosed).

In view of the above, it is requested to identify the sources of pollution specially at the
non-complying locations and may take concerted efforts for improvement of water
quality of Ramsar Sites. The action taken report on subject matter shall also be submitted
to this office. -
Yours faithfully,

NBeo
(Vishal Gandhi)

ale Scientist -E, WQM - |
Encl: As above
Copy to:
1. The Regional Director, :For  kind information & follow up

(RD Lucknow, RD Kolkata, RD with concerned SPCBs, Please.
Pune, RD Shillong, RD Chennai,

RD Vadodara, RD Bengalury,

RD Bhopal, RD Chennai)

2. PStoMS, CPCB : For kind information of ‘MS’ Please.
P v
£n .l g . f zé# o\& (Vishal Gandhi)
EEANE ALY S
Rl .61 S\ 22 Uy
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Annexure-|

fa L AL A

Non-complying status of data monitored under National Water Quality Monitoring at Ramsar
locations from Jan to Dec 2023 reg.

station | Name of monitoring location Non-
code complying
Parameter

1.Kolleru Lake, Kokkirayalanka (v), Kailalur (m) DO,BOD

[ Near View Point Bird Watching Tower Of The PH, BOD
Deepor Bel

5 Near Picnic Spot, 200 Mtr From The Railway
Bridge, East Side Of The Deeporbeel

3.At Howrapara, Khanamukh Before Mixing With
Khanamukhjaan

4, Near Assam Engineering College.jalukbari

5 Near Azara Railway Station, Ganakpara
Chakardoi

6.At The Center Of Dee porbeel

|. Kawar Lake Near Jaymangla Garh Temple At
Begusarai

1 Nanda Lake, Quepem Goa
1 Nalsarovar Lake (sanand), Dist. Ahmedabadnal
sarovar Lake (sanand), Dist.ahmedabad

2 Thol Lake (kalol) (dist. Mehasana)thol Pond, Vill:
Thol, Tal -kadi, Dist : Mehsana
| River Beas At D/s Pong Dam
2 River Beas At Pong Dam ,pong Village
1.Sultanpur Lake, Gurugram

1 River Jhelum At Sopore, Con

Wular Lake

2 mansar Lake At Mid Point (surinsar Lake), J&k

3 Surinsar Lake Point Of Discharge Of Waste

Water From Different Establishments

4 Wular Lake At Ningli Nallah

5.Wular Lake At Watlab

6.Wular Lake Atkanibath

7.Wular Lake At Entry pt Of Erin Nallah

g Wular At Saderkote

9.Wular At Zalwan

1.Ashtamudi Lake At Thoppilakadavu, Kollam

2 Ashtamudi Lake Near Ksrtc Bus Depot, Kollam

3. Ashtamudi Lake At Perumon, Kollam

4 Ashtamudi Lake Near M/s. Kundara Ceramics,
Kollam

5 Sasthamcotta Lake, Kerala PH \

6.Vembanad Lake At The U/s Of Thanneermukkam DO,PH,BOD.
Bund TC

7 Vembanad Lake At Padashekaram At Kainikkari DO,PH.TC

g Vembanad Lake At Kottayam Ferry DO.PH

9.Vembanad Lake At Changanassery Ferry DO.PH

10.Vembanad Lake At Vaikkom Beach & Ferry DO.PH

|.Upper Lake Near Water Supply Intake Well Near | BOD.PH

Karbala ,bhopal(m.p.)

2. | Assam

PH, BOD.TC

BOD.,TC

BOD,TC
BOD.TC

PH, BOD

3
-lw_ﬂﬁ-

5.| Gujarat 2 1972
1971
Himachal 1009
Pradesh 1292

DO,TC

fluence Point Of BOD

8. | Jammu &
Kashmir

BOD
BOD

DO.PH, BOD
PH

PH,BOD
DO,BOD
DO,PH,BOD
BOD

DO,PH

DO, BOD
BOD

DO, BOD

9. Kerala
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Annexure-|

/

2 2183 | River Godavari At Nandur-madhmeshwar Dam, BOD o
Village-Nandur, Taluka- Niphad, District- Nashik.
2 Thane Creek At Kalwa Road Bridge, Village-

11| Madhya
Pradesh

| BOD.DO

Kalwa.taluka- Thane, District- Thane.
12| Manipur 1 Loktak Lake At Bishnupur BOD

2 Loktak Lake At Thana

3 Loktak Lake At Sendra

4 Loktak Lake At Karan Island

2. Anshupa Lake At Subaranapur TC

3.Anshupa Lake At Bishnupur TC

4. Anshupa Lake At Sarandagarh TG
TE

5.Chilka Lake At Satapada (ramsar Site)
6.Chilka Lake At Rambha (ramsar Site)
7 River Dhamra, Kalibhanjadia

8 River Gobari At Jambo
11.River Mahanadi At Hirakud Reservoir

12.River Patsala At Gupti

13.Tampada Lake At Chhatrapur

| Keoladeo Nation Park At Sapan Mori
7 Keoladeo Nation park At D Block, Near Shiv

Mand

3 Sambhar Lake At Jhapok Dam Reservoir

14| Rajasthan 3 5524
5525
5526

llage.siaha District PH

Mizoram |
1 Nawabganj Bird Sanctuary DO, BOD, TC |

16| Uttar 4
Pradesh BOD, TC

TE
TC,DO

2.Samaspur Jheel, Raebareli
BOD.TC

3.Sandi Bird Sanctuary
4.Soor Sarovar Bird Sanctuary DO.BOD,TC
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1 68 Annexure - VI

Item No.17 Court No. 1

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 640/2024
News item titled “News reveals extent of microplastic pollution in

Ashtamudi Lake” appearing in the Hindu dated 24.05.2024.

Date of hearing: 28.05.2024

CORAM: HON’BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON
HON’BLE MR. JUSTICE ARUN KUMAR TYAGI, JUDICIAL MEMBER
HON’BLE DR. A. SENTHIL VEL, EXPERT MEMBER

ORDER

1. This original application is registered suo moto on the basis of the
news item titled “News reveals extent of microplastic pollution in

Ashtamudi Lake " appearing in The Hindu dated 24.05.2024.

2. The news item relates to the extent of microplastic pollution in
Ashtamudi Lake, a Ramsar wetland in Kollam district in Kerala. As per
the news item, microplastics were found in the brackish-water lake's fish,
shellfish, sediment and water. The highest percentage composition of
microplastics was found in the macro fauna, with fish accounting for

19.6% and shellfish 40.9%.

3. The news item quotes a study by the Department of Aquatic
Biology and Fisheries, University of Kerala, with support from the
Ecomarine Project co-funded by Erasmus programme of the European
Union titled "Microplastic contamination in Ashtamudi Lake, India:
Insights from a Ramsar wetland". As per the study, detailed analysis of
the samples revealed the presence of plastic polymers as well as

hazardous heavy metals. Polymer composition of microplastics found in
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the guts of fishes and shell fishes included nylon, polyurethane,

polypropylene, polyethylene, and polysiloxane.

4. The news item further highlights that hazardous heavy metals such
as molybdenum, iron and barium, potentially adsorbed from the
surroundings, were detected in the microplastics. The existence of
hazardous heavy metals such as molybdenum, iron and barium,
potentially adsorbed from the surroundings, were detected in the
microplastics. The existence of these plastic polymers and heavy metals
in microplastic samples poses a threat to vulnerable biota. It states that
untreated municipal solid waste and plastic debris making their way into
the lake pose serious threats. Additionally, residences and resorts in
close proximity to the lake may discharge domestic waste. Significant
amounts of solid waste has been observed to be dumped directly into the
water bodies. The inadequate management of plastic solid waste in the
watershed areas, surrounding Ashtamudi Lake and the municipal
sewers, further acts as sources of plastic debris in the lacustrine
ecosystem. Fishing equipment such as nets, cages and monofilaments
from fishing lines may account for the "heightened concentration" of

nylon fibres.

5. Furthermore, the Ashtamudi wetland was designated a Ramsar site
in 2002 considering the estuarine system's "extraordinary importance for

its hydrological functions, its biodiversity, and its support for fish.

6. New item raises substantial issue relating to handling of Hazardous

Substance and compliance of environmental norms.

7. Power of the Tribunal to take up the matter in suo-moto exercise of

power has been recognized by the Hon’ble Supreme Court in the matter of

152



170

“Municipal Corporation of Greater Mumbai vs. Ankita Sinha & Ors.”

reported in 2021 SCC Online SC 897.

8. Hence, we implead the following as respondents in the matter:

(@)
(i)

Additional Chief Secretary, Environment, Kerala;

Kerala Coastal Zone Management Authority;

(iii) Kerala State Wetland Authority;
(iv) Member Secretary, Kerala State Pollution Control Board
(KSPCB);
(v) Director Local Bodies, Kerala;
(vi)  Director Tourism, Kerala;
(vii) Director Industries, Kerala;
(viii Director Panchayat, Kerala,
(ix) CPCB, Regional Director through Member Secretary, CPCB;
(%) Regional Officer, MoEF&CC, Kerala.
9. Let Notice be issued to Respondents for filing the response at least

one week before the next date of hearing.

10. Office is directed to serve the respondents.

11. The matter related to Ashtamudi Lake pollution has already been

taken by the Tribunal in OA No.147/2022 arising out of which MA

No.58/2024 is pending.

12. List on 13.09.2024 with M.A. No.58/2024.

Prakash Shrivastava, CP

Arun Kumar Tyagi, JM
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Dr. A. Senthil Vel, EM
May 28, 2024
Original Application No. 640/2024
JG.
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