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StakeholderConsultation on Chemicals
Management:Persistent Organic Pollutants and
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Date: 24Februay, 2026
Venue:Hotel Aketa,DehradunUttarakhand

ThelndianNorwegiarCooperatioprojectisacollaborativprojeciedbytheNorwegian
Institutefor Water Research (NIVA), Mu Gamma Consultants, SRM Institute of Science
and Technology, Central Institute of Petrochemicals Engineering and Technology, and
Toxics Link. Established in 2019 under the Nehadig Marine Pollution Initiative and

the NorwegiaDevelopment Programme to Combat Marine Litter and Microplastics, the
project is dedicated to strengthening international cooperation, scientific knowledge
exchange, and buildiimgstitutionalandtechnical capacitg addresplasticandPOPs
pollutionin India. The projectlsosupportationakffortsto implementhe Persistent
OrganidPollutantfRules2019whichentered into force the same year.

Phase | of INOPOL (2082022) was implemented in Gujarat, where comprehensive
investigations around the Tapi and Daman Ganga river systems generated critical insights
into the presence and impacts of plastic waste and POPs. The findings informed key
actionpoints for improving monitoring, management, and regulatory interventions.

Building on this foundation, Phase Il of the project focuses on reducing plastic pollution
and POPs in Tamil Nadu and Uttarakhand, with an expanded emphasis on generating
scientific evidence, supporting regulatory compliance, and strengthening stakeholder
capacities.

In thiscontextToxicsLink,NIVA, SRMandMugamm&onsultancivt.Ltd. arejointly

developin@ policy notehatidentifiesthe keygapsgconcernsandchallengefacedby
implementingagencieand stakeholderg enforcing POPs regulations and managing

plastic pollution in India. The findings and reports shared in the process aim to support

and complement the Government of Il ndi ads e
and fulfil its obligations under the Sto¢kh@onvention.

As part of this initiative, a stakeholder consultation meeting was organized in Dehradun,
Uttrakhand in collaboration with the State Pollution Control Board with participation
from government bodies, researchers, civil society organisations, academairith

to build awareness and create conversation among various stakeholders on the pressing
regulatory and implementation challenges in POPs and plastic pollution management.
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Thestakeholdemeetindntendso:

1 Presentindingsfrom| N O P Oréséasclon POPsandplastigollution,including
experiencesith
datacollection]aboratoryanalysisandenvironmentahodellingn GujaratandTamil
Nadu;

1 Discussthe broaderpolicy and societakelevancef this work, including
implicationsfor gender, health, and the ongoing global plastics treaty
negotiations;

1 Introducetools,methodsfor inventorisation of POPs point sourcespantbcolsfor
environmentahonitoringandlaboratonassessment;

1 Facilitate dialogue to identify local needs, knowledge gaps, and opportunities
for stronger sciendepolicy collaboration in POPs and plastic waste
managemt
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() Inaugural Session

WelcomeAddress

Mr. Satish Sinha, Associate Director, Toxics Link, welcomed the participamishasiseithe

importance of mukstakeholder engagement in addressing chemical pollution. He also
emphasisetthe impacts of such complex chemicals on the fragile ecosystem of the state and home
to most critical resources like glaciers and river systems and the Himalayas that potentially attract
such chemicals due to cooler weather systems in the region.

He highlighted that POPs are among the most hazardous chemicals globally due to their
persistence, toxicity, and ability to travel long distances across ecosystemzatiingar

impacts on the environment and human health, stressing further on fioe theecountry to

recognise and act on all such chemicals listed under the Stockholm Convention. Plastics were
also highlighted as a growing concern because they can act as carriers for POPs and other toxic
additives, facilitating environmental diffusio

Mr. Sinhareferredto ToxicsL i n k 6 s regearelon BOPg dndlasticpollution,including

studies omiver systems and ecosystems in Gujarat and Tamil Nadu as a part of the INOPOL
consortium project, which was initiated in 2020. He emphasised the need forbadddnce
policy interventions and stronger monitoring systems.

Providing hi stori cal context, he referenced
highlighted the ecologidaipactsof pesticidesand notedthat India ratified the Stockholm
Conventioron Persisten®rganic Pollutants in 2006. He emphasised that the development and

i mpl ementation of Nati onal | mpl ementati on P
international commitments and the critical need for all stakeholders to engage collaboratively on
this complex issue in the interest of the envieahand public health.

Introductory Address

Dr. Hans Nikolai Adam, SeniorResearctscientistNorwegianinstitute for WaterResearch
(NIVA), Norway, introduced the work of the Norwegian Institute for Water Research (NIVA),
highlighting its longtanding experience in applied environmental research and monitoring.

He explained that the Indiorway Cooperation Project for Plastic and Chemical Pollution
Reduction aim to strengthen scientific knowledge and monitoring systems to address chemical

pollution.

Dr. Adamsharedexample®f N | V Acéllaborativeesearchn India, includingmonitoring




studiesconductedin the Daman Gangand Tapi river basinsin Gujaratand river — roxics Link
catchmenti TamilNadu, thus bridging the most critical gaps of data inadequacy on the ™™
subject in India.

He emphasised the importance of linking local environmental management with national and
international policy frameworks and highlighted the need for capacity building, scientific
monitoring, and internatioradllaboration.

He al so appreciated Toxics Linkds research
studies help identify knowledge gaps and guide policy decisions.

Inaugural Address

Dr. Parag Madhukar Dhakdember Secretary, Uttarakhand Pollution Control Board (UKPCB)

wel comed all participants and noted that Utt
landscape as the source of several major rivers and glacier systems, making it piaeticudbely v

to environmental contamination.

He explained that Persistent Organic Pollutants (POPs) are hazardottsasatbohemicals
characterisethy persistence in the environment, toxicity, bioaccumulation, andnigag
atmospheric transport.

Dr. DhakatenotedthatIndiahasestablishetegulatoryramework$o manag@OPs,including
theRegulation of Persistent Organic Pollutants Rules, 2018, which prohibit or regulate several
hazardous chemicals.

He emphasised that midtakeholder collaboration is essential to effectively address chemical
pollution and highlighted the importarafedata generatiomgsearchand awareness. He
encouraged academic institutions, research organisations, and civil society groups to actively
contribute to knowledge generation and environmental protection efforts.

Addresson Indo-Norway Partnership

Mr. Andreas B. Schélounsellor for Climate and Environment, Royal Norwegian Embassy, New
Delhi highlightedhe importanceof internationalcollaborationin addressingnvironmental
challengesuchasplastic pollution and hazardous chemicals.

He notedthatUttarakhandhasexceptionallgsich biodiversityincludingdiversdorestecosystems
andwildlife sanctuaries, making environmental protection particularly important.

He spoke about Norwayods coll aboration with
economy, and chemical management. Norway has been actively supporting initiatives to
strengthen monitoring systems and promote scientific research.
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Mr. ScheialsosharedN o r w axpdsienceén regulating?OPsunderthe Stockholm  roxics Link
ConventiorandEuropean Union chemical regulati@mphasisinthe importance of =™
strong monitoring systems, scientific data, and stakeholder engagement.

Vote of Thanks

Mr. NathanieDkhar,Associat®irector, Mu GammaConsultant®vt.Ltd. thankedallspeakers,
institutions, and participants for their valuable contributions. He acknowledged the collaborative
efforts of theorganisersupporting partners, and participants in making the stakeholders' meeting
successful.

Technical Session: POPsManagementin India

Chair: Mr. PiyusiMohapatraSeniotProgramCoordinatorToxicsLink

Progressof the National Implementation Plan (NIP -2)

Dr. Ramesh Kumar, Principal Scientist, @8&ERI, explained that Persistent Organic
Pollutants are orgafmalogen (fluorine, chlorine, bromine) compounds containing elements such
as chlorine, fluorine, or bromine.

He described the defining characteristics of POPs, such as Persistence (they resist degradation in
the environmenthioaccumulatioiithe ability to accumulatén organismsand food chains),

toxicity (causeserious health impacts such as endocrine disruption, cancers, and neurological
disorders), and lofrgnge transport (ability to travel across continents and accumulate in remote
regions such as the Arctic and Himalayan ecosystemglainedhatsuchchemicalsnaybe
intentionallyproduceadhemicalésuchaspesticideand industrial compounds) or unintentionally
produced byroducts, giving the example of waste incineration or industrial processes as
activities.

Dr. Kumarexplainedhe globalrespons¢o POPsthroughthe StockholmConvention(2001),
which requires signatorgountries to eliminate or restrict the production and use of listed
chemicals. Currently, 37 chemicalslisted globally,while India hasratified 19 chemicals.
Additionalchemicalsreunderconsideratiobasedn industrial, economic and seetmnomic
factors.
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He also outlined the importance of a Nationa
roadmap for fulfilling its obligations under the Convention. Key elements of the NIP include
comprehensive data on chemical inventories, -séstorusage, impfxport data,
contaminated sites, human health implications, safer alternatives, best available technologies and
practices to reduce emissions, and its integration with sustainable development goals.

Dr. Kumar also explained the institutional framework for POPs management, involving
departments such #s MoEF&CC, CPCB, State Pollution Control Boards and international
partners such as UNEP and fundarganisationsuch as the Global Environment Facility
(GEF).

Updating on the second National Implementation Plan, he explained that the project has
progressed to approximately 70% completion since its inception in Februdyrz@phe

project period, the project has beaacessfulljnap chemicadroducing industries, electronics,
textiles, transformer oils and other consumer products, etc though he did highlight some degree
of difficulty in obtaining credible data on production and usage of these chemicals from various
agencies.

Role of the StatePollution Control Board (Uttarakhand)

Dr. Ankur KansalEnvironmentaEngineerlJKPCB,explainedhatPOPsreachthe Himalayan
regiondueto longr ange at mospheric transport, common|l

7

effect. 6

He explained the ©6PBTL 60PersistentBicaccamulatiV/d,oxid, as s i f i
Longrange transportation. Furthermore, he outlined the potential industrial sources of POPs,
namely, Chemical manufacturing, Metallurgical industries and Industrial combustion processes
(Industrial), and neimdustrial sources like domestic waste butdgsehold chemical usage,

and agricultural inputs.

Emphasising the environment and public health implications, Dr. Kansal highlighted the various
case studies illustrating the impacts of POPs, such as the 2011 Endosulfan tragedy in Kerala, and
the Oriental Whiteback Vulture population decline due tot@etrgisarmaceutical compounds

such as Diclofenac. Hrtherexplainedts pervasivenedss givingexamplesf DDT residues

foundin mothers' milk and POPs found in arctic and Himalayan regions.

ca
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Dr Kansal explained the role of international conventions such as Stockholm, Basél and
other global environmenfahmeworksandtheir influenceon the domestigolicyframework,
includinginanciabssistance through GEF and Environmental Relief Fund. While concluding his
session, he also informed that the monitgmingramssuchasthe GlobalPOPsMonitoring
Programarebeingmplementetb trackthese chemicals in environmental matrices, including air,
water, milk, and wildlife.

Perspectiveof the Industry

Dr. Ashutosh Gautam, Heall Environment, Indian Glycols Limited, began his talk by
summarising the understandiid®OPs both in Indiaandglobally] n d preg@ssinderthe
StockholntConventiorandthe critical role of collaborations across sectors.

He shared the perspective of the industry on environmental compliance and chemical
management by emphasising that industries are increasingly adopting environmentally responsible
practices, including waste minimisation, improved treatment systems amtiesst=d
substitutions. He also highlighted the importance of collaboration between industry, regulators
and researchers to ensure effective implementation of environmental policies while maintaining
economic sustainability.

Q&A session

The first question was raised by the regional head of the Uttarakhand Pollution Control Board in
Roorkee, enquiring how chemicals, usually identified by their trade name rather than their
chemical name in practice, should be managed or addressed witkirotimaental framework.

Dr Ramesh Kumar says that the answer lies with the government of India. He provided examples
of existing frameworks, such as the United Ngpimmosed Classical label and Packaging of
Chemicals, or the HSN code. Whtile governmertias not acceptesich &ramework yet, he
proposesecommending theddition of policies addressing this issue.

Anil GautanfromtheP e o pSkienéemstituteenquiredf coalburningin thermapowerplants
andplastic manufacturing plants are possible sources of POPs release?

Dr RamestKumarstatedhatindiais primarilydependentn coal(thermaknergyjor its energy
production. It is also a prominent fluoride, particulate matter, sulphur and mercury release into
the environment and the pollutanthieemissionareregulatednderinternationatonventions
anddomesticegulations/VhileIndia possesséise technologyo controlsuchemissiongt has

not beenableto implemenit uniformlythroughout the country. This is despite the irregularities
being flagged by the Supreme Court multiple times.

Aman Bhatia from Axis consultants asked Dr. Kansal, representative of the Uttarakhand Pollution




Control Board, if the governmentplansto incentivisemechanicePET recycling  toxics Link
dominant industries to shift to chemical recycling?

Dr . Kansal informed that the government wer €
replacing chemical recycling with mechanical recycling, to the industries. However, he pointed out
that despite the lack sichincentivegheproductqualityandprofitsfrom producingchemically
recycledPET werehigher Given this trend, he predicted that the market shift is imminent.

Mr SatisiSinhaaskedr. Kumarquestion®n the validityandqualityof dataproducedoy the

NIP 2.0,giventhe lack of supporting data on POPs usage and import/export data, the lack of
inclusion of diverse stakeholders in the process of the NIP, also flagged by the Stockholm
Convention and the concerns on PBDE.

Dr. RameskKumar acknowledged the data gap on POPs ireimdljgointedowards th@absence

of regulatioron reporting e.g.REACH, as aarrierto obtainingqualitydata.He attributes the
herculeartask of approaching industries and regulatory agencies, individually, throughout the
country, as a means for collecting quality data. He admits that although the data might not be one
hundred per cent accurate, it is adequate for devising implemenaéigiesin the absence of
reported data.

Onetheinvolvemenof diversestakeholdelis theformulationof theNIP, Dr. Kumarstateshat
committees are formed by the Ministry of Environment, Forrest and Climate Change and cannot
comment further, but acknowledges that the invelvieai all stakeholders is also feeythe
development of the NIP.

He further informs Mr. Sinha that he has been in continuous contact with the Society of Indian
Automobile ManufactureSIAM)andthatthe majorityof POPscurrenthyin useoccurasflame
retardantandplasticisers in the vehicles. However, given the availability of funds, SIAM is aiming
to phase out hazardous chemicals in the manufacture of automobiles soon.
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Technical Sessionl: Monitoring of POPs

Chair: Dr. A. RamestiKumar,CSIRNEERI

PFASQA A Contaminant of Emerging Global Concern

Dr. SisseBrit Ranneklev, Senior Research Scientist, NIVA introduced the topie aridPer

Polyfluoroal kyl Substances (PFAS), often refe

stable carbefiuorine bonds. Unlike traditional POPs, PFAS binds to msatgther than fatty

tissues, which changes their environmental behaviour and human exposure pathways. She went
on to explain the molecular structure that riredahighlymobilein soilandwatersystemand

difficult to removeusingconventionalvatertreatmenmethods.

Dr. Ranneklev highlighted major sources of PFAS, such as firefighting foams used at airports and
military base#) industriabpplicationsuchastextilesandcoatingsgonsumeproductsincluding
cosmeticandnon-stick cookware and wastewater sludge applied in agriculture. She provided
additional informatiosuchasthefateandtransporof PFASNn drinkingwaterroutesof exposure

(food, drinking water, household dust, occupational exposure and consumer products) and health
implications such as liver and kidney cancers, endocrine disruption, and weakened immune
responses in children.

She went on to contextualise the information by explaining the global status of PFAS monitoring
in drinking wated methodology of assessment and high and widespread contamination across
the globe. Furthermore, she highlighted the challenges in PFA8mgosiioh as a wide range

of substances, analytical and infrastructural challenges. The Indian context was provided by

acknowl edging | ndi a dighlaevaeefPFASNHsSunadendgroundwatér, gr owt h

thelackof aregulatoryrameworkor managin@FAS in drinking water, and the absence of a
permissible limit in drinking water.

Dr. Ranneklev emphasised the need for improved monitoring, analytical and infrastructural
capacity, safer alternatives and regulatory frameworks to address PFAS contamination.
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Polyurethane Foambased passive air sampling: A cosdffective monitoring
technique for atmospheric POPs

Dr. ParomitaChakraborty, Professor & Head, REACH, SRM Institute of Science and
Technology, presented Polyurethane Foam {FadEYl passive air sampling, aeftsttive
technique for monitoring atmosphdroPs.

She commenced the presentation by highlighting legacy and emerging contaminations in the
environments, such as pesticides, plastic additives, industrial chemicals and personal care
products, their lorgange transportation, routes of exposure and thiigeead impact, such as

birth defects and fertility issues.

To provideacosteffectivamonitoringtechniquéor suchchemicald)r. Chakrabortintroduced
Polyurethane Foam (PWUBgsed passive air sampling. The method allows simultaneous collection

of both gaseous and patrticulate pollutants and can be deployed across multiple sites due to its low
cost. Seasonal variations significanflyencepollutant distribution. For example winter
conditionsallowmorestablemonitoringdue to slower atmospheric movement, and summer and
monsoon seasons affect volatilisati@persion, and deposition patterns.

On POPs monitoringn Uttarakhand, Dr Chakrabotalkedaboutherstudythat detectedlpha
HCH, beta endosulfan, Dioxins, PCBs, etc., indicating the persistence of legacy pesticides in the
environment.

Dr Chakraborty emphasised the importance of monitoring multiple matrices, including air, water,
soil, and biological samples such as fish and milk, to understand exposure pathways.

Q&A session

A questiorwasraisedo Dr. Chakrabortgnquiringaboutthetimelineof herstudyin Uttarakhand.

Dr. Chakraborty informed that the study took place in December when the contaminants are
lofted in the air. She further recommends keeping the results as the baseline, and studies can be
doneto understandhe seasonathangesndthe effectof temperatur@n the densityof the
contaminants in the air, especially in colder regions.

Another questionwas raisedon the needto perform seasonaktudies,as the changing
concentratiomelativedo seasonal changes is expected.




Dr. Chakrabortgxplainghatthe concentratioof contaminantsanbemeasured
in thewinterif theaimisto monitor once. However, seasonal studies are performepxics Link
for two reasons: to study exposure levels owing to changing residual time limit, """
relative to the movement of air and seasonal anthropogenic activity (e.g. crop burning);

and the movement of contaminants throughout different environmental matrices (e.g.
monsoons). She recommends restricting the open burning of waste, even in a personal

capacityto reduce emissions.

Ayushfrom ldeal Foundationwhatarethe currentsolutionsto incineratorghat are
probablesourcesf POPsrelease?

Dr Chakraborty recommends that steps be taken at the source. She acknowledges that
incineration can be a challenge; however, improved recycling should be a major source.

When asked about the perspectivke biodegradablesanitarypads. Shestatesthat
0 bi od e ganitarg alidamymorechallengessthe chemicals involveateeven
morecomplicated.

Technical Sessionll; Plasticsand Chemicals

Chair: Dr. ParomitaChakrabortySRMinstituteof SciencandTechnology

Laboratory Analysisof Microplastics

Dr. Smita Mohanty, Director, LARPM, CIPET Bhubaneswar, discussed the baseline
findings of the INOPOL study in Tamil Nadu on microplastics, management challenges
faced and the way forward.

She began her talk by highlighting India as a prominent producer of plastic waste, after
China and the United States of Ameft® substantiates the need for projects like
INOPOL by presenting the dichotomy of increasing plastic waste in India with the
substantial decline in recycling rates in the country, and the need for monitoring studies
that help illustrate thexistingourden of plastic waste on the riverine system.

She briefly introduced the audience to the different phasesNOB@L studies that

were carried out in Gujarat, Tamil Nadu and Dehr&lome of thedy challenges
identifiedby the teanduring the projects were high littering rates, a lack of recycling
infrastructure, prevalent informal recycling practices and consumer behaviour as
recurring issues. She noted that the policy framework on plastic waste is continuously
evolving; howeverhé basic practices of collection, treatment, and recycling remain
constant.

Talking about the igroplastic monitoring during the first phase of the INOHDL




Mohanty highlighted that thoject in Gujarat quantified 3.53 pieces/litre of
microplastics in Damanganga, 2.83 pieces/litre in Tapti and 0.77 pieces/litre in
Dumas beech. Twelve sites were sampled, all of which contained varyig@ics Link
concentrations of microplastics. The majority afoplgstics obtained belonged  for x rosics-free world
to the olefin groups Polyethylen¢PE) 48.68%PolypropylenéPP)d 35%,PET &

11.18%, an@olystyrend 5.93 %. This also indicated that microplastics in the sites came

from macroplastics like fd@ackaging materials. The samples contfaresifragments,

beadsor filmsandvaried colours like blue, white, black, yellow, green etc.

During the second phase of the INOPOL study in Tamil Nadu, 13 sites were identified in the Kaveti
river basin. Sampling was done to analyse seasonal differences, different times of the day and the type
of micre and macroplastics in the river system.iévddiy, passive sampling was done along with
sampling along the banks and sediments. MICRO FTR was used to analyse the microplastic fragments,
which were composed of mainly of PE, PP, polystyrene and PET. Raman Spectroscopy revealed PE,
PET, whereas GIS done to study decomposition, revealed polypropylene and Acrylonitrile
Butadiene Styrene. Most of the samples contained mostly polyolefins (PE, PP) and PET. Results were
further validated with help from international labs. Aside from testing and g)dimiigainject also

involved workshops and training programs to build domestic capacity.

Concluding thpresentatioidr. Mohantytalked about how Indian plastic waste management

is comparable to many other developing nations; however, she expressed the need to expand
on existing frameworks, such as the Extended Producer Responsibility (EPR) and introduce
policies such as a craditredit system. Furthermore, she proposed the development of a
natural ecosystem that can be utilised to carry out disposals.

MacroplasticMonitoring

Dr Rachel Hurley, Research Scientist at NIVA, presestaich on macroplastic
monitoring in river systems.

She begins the presentation by listing macroplastics, the scientific name for large plastic
items often used in day-day lives, as an important source of microplastics in the aquatic
system, and explains the fate of their pollution. She emphasidéabtlugt microplastics

are most often associated with the marine ecosystem, they originate from land, where rivers
act as a conduit to the sea. There are various hydrological processes taking place in different
riverine system that determines the ultimagtipthat gets deposited in the sea.

Acknowledging that every river system is different, she goes on to discuss various
monitoring approaches adopted in the INOPOL prejesual observation of floating
macroplastics (for large floating plastic on the surface), Net sampling for submerged
mecroplastics (for plastic at the subsurface level), and the riverbank survey of stranded
macroplastics (for plastic that gets stranded to changing water levels). A series of surveys
was conducted across six sites of the Kaveri Basin in Tamil Nadu éemasissgiasons.

In the case of Tamil Nadu, the majority of the plastic waste observed belonged to food




packaging, followed by bottles, lids, labels and personal care packaging. Overall
19.3% of the observed macroplastics were composedjlefise plastibanned
items. The proportion of SUPs with total plastic waste was 2.4%, implying gq@fkics Link
compliance with the SUP rules in India. fioe & postics-frie woeld

A smallscale study, involving the visual observation method, was also conducted in
Uttarakhand, where five sites were surveyed across Dehradun (3) and Rishikesh (2). In
Dehradun, the survey was done on streamdrtiiaéd on the leftand side of the city,

another that drained the ridtdnd side and the third, after the confluence of these two
streams, which then forms a branch of the Song River. In Rishikesh, one survey was done
from a bridge on the North edge thie city and another upstream of theanrb
environment.

Dr. Hurley and her team observed different levels of plastic waste at these sites, compared
with the average results from each site in the Cauvery River. The levels were slightly
higher in Uttarakhand, compared to Tamil Nadu, but it was mostly attritauteisle

data points in Uttarakhand and more urban sites than in Tamil Nadu. She further added
that the city levels in the UK were in fact broadly comparable with the level observed in
Trichy on the Cauvery.

In Dehradun, the highest concentration of macroplastic loads was observed in the
confluence region of the Song River, followed byviirs on théeft side and then the

right side of Dehradun. Comparatively, Rishikesh had lower levels of macroplastic but a
higher diversity of macroplastic types. Dehratheroplasticaere mostly comprised

of food packaging (6996)ych ashippackets and candy wrappers.

Concluding her presentation, Dr. Hurley pointed ouhtghtmacroplastic levelgre
strongly correlatedith urban environments, where there are high densities of both
people and waste streams. Hemm#ge actionshould concentrate atities to more
effectively reduce plastic pollutioBhe recommended a robust assessment of
macroplasticayhich includes seasonal and time chaswggdemented by a higher
number of site

Q&A session

A gquestiorwasaskedbouthowthemacroplastiowerequantified.

Dr. Hurley explained the monitoring aspect in the context of Uttarakhand. She
recommends dividing the stream into smaller redidnspig,to effectivelycalculate
thenumberof macroplasticgurthermoreto useanetfrom abridge tocatchplasticn
thewaterandto collectandcategoriséAdditionallyplasticon theedge®f therivercan

be collected to a good estimate of old and new.

Anotherquestiorwasaskedn the possiblesolutiongo multilayeplastiovastausedor
food packagingyhich was found in Uttarakhand, given that EPR exists primarily for
PET waste.

Dr. Hurleystatest wouldbedifficultto estimatéheimpaciof EPRgiventhelackof prior




dataon macroplastivaste, but recommends the use of alternatives, implementing
waste collection strategies or different EPR schemes that are suitable or tailored t
the demands and sensibilities of the people and regulbkibasakhand. Toxics Link

for & paxics-free world

SessionV: PanelDiscussiond Way Forward

Moderator: Mr. SatistSinha T oxicsLink
Panelists:

Dr. P.K.JoshiEnvironmental Enginedd KPCB
Dr. P.C.PadhiDirector & HeadCIPET Dehradun
Dr. A. Rameskumar, Principal Scienti&SIRNEERI

The panel discussion commenced with Mr. Satish Sinha summarising the events of the
meeting. He spotlights existing issues with regard to POPs and microplastic management
in India, such as the lack of stringent data, such as that for stockpiles, haotspots an
contaminated sites, health effects, etc., that can be utilised by the state and central
pollution control board for effective management.

He invites the panellists to give suggestions to the Uttarakhand Pollution Control Board
for effective management of both plastic and POPs.

Dr. Ramesh Kumar pointsit that POPs exposure is dependent on seasonal changes as
well as temperature changes; therefore, synthesis of data on POPs and POPs monitoring
throughout India is very important. He presses on the need for effective data sharing
with policymakers and regalat such as the Ministry of Environment, Forrest and
Climate Change and the CPCB, and the need for more studies linking POPs and their
health and ecological impact.

Talking about the National Implementation Plan, he also talks about the need to generate
more industrial data and promises to raise the issue during the NIP workshop to improve
the reporting mechanism.

Dr. P.K. Joshi from the Uttarakhand Pollution Control Board applauded Toxics Links

for conducting the workshop on POPs and plastic management, acknowledging that it
was a necessity, as many participating stakeholders (industrial sector, etc.) were unaware
of such a class of chemicals. He accepts that UKPCB has an important role to play in the
creation of data coming from the industries and states that monitoring needs to start by
incorporating hazardous chemical monitoring with usual hazardous wast@guonitor

Furthermore, he expressed the need for stringent monitoring of microplastics and dioxins
released from manually operated recycling units;tevastrgy plants, RBfased




incinerators and the paper and pulp industry. He promises to take action on
regulatory aspects and ensure full compliance.

Toxics Link
Dr. P.C. Padhi commenced his session by talking about the role of CIPET®*" e v
Dehradun in providing skilled manpower to plastic and jalssticiated industries. He
acknowledged that the central government has taken a lot of steps to improve recycling
to safeguard our health and environment from microplastics. However, due to the
expanding nature of the Indian industrial sector, the number of industries flouting
regulations has also increased. He recommends CIPET and UKPCB to work together to
organise trainingoff unskilled workers who handle hazardous waste and chemicals.
Plastic and allied industries should be trained on recycling and working with hazardous

chemicals across the line to ensure the protection of all workers.

He recommends investment in research and development to develop technologies and
methodologies to deal with thegrgpducts of the plastic industries. He laments that
industrialisation is inevitable and that technologies and awareness need to be created to

not only protect public health and the environment, but also to generate more
empl oyment in support of oOwasted to oweal'tt

Mr Sinha opens the panel to the audience and asks for additional recommendations for
the pollution control board.

Dr Das from CIPET asks Dr Joshi about possible solutions to plastic littering, given that
Uttarakhand is also a prominent tourist hub.

Dr. Joshi informs the audience that the state pollution control board is currently working
on a Deposit Refund System Scheme in Uttarakhand and is awaiting final approval. It
was piloted in major tourist hubs such as Badrinath, Kedarnath, and otheir @Ghaes

Dham, and met with great success. It is expected to curb littering and help rag pickers
and small vendors in the collection of plastic waste and PET bottles for further recycling
and collection.

Mr. Sinha added that many Indian states have successfully managed to control the issue
of littering with full participation from residents, giving the example of Sikkim, and that
there needs to be a meaningful exchange of learnings and experientieslptaffkie

the growing issue of littering.

Dr. Rajendra Singh from the Regional office of the UKPCB points out that five to six
paper mills had been given consent to operate in his region. Compounded with the push
towards RDF and the absence of established monitoring infrastructure for POPs, the
rdease of Dioxins and Furans might be inevitable. He emphasises the need to pay
attention to air pollution, building laboratory capacity and the need to standardise air
pollution control devices.

ho.




Dr. Joshi explains that dioxins and furans are released from incinerators and RDF
boilers when the temperature is below the certified temperature. ThereforeTheics Link
recommends creating a monitoring protocol for exhaust temperature, which cotlh tosies free world
determine the incinerator temperature and, in turn, help reduce emissions of dioxins and
furans. He further recommends expanding monitoring studies to lower invertebrates
such as zooplankton and macrozoobenthos, in order to better understand the impact of
POPs on the aqtia ecosystem.

Mr. Sinha suggests UKPCB expand their testing capabilities by working with either
governmenaffiliated labs, such as CPCB, in order to conduct regular testing.
Alternatively, he suggesthat theindustries conduct these monitoring tests themselves
from accredited labs undke supervision of the regulators

While concluding the session, Mr. Sinha appreciated the acknowledgement made by the
UKPCB regarding their limited understanding of POPs and their enthusiasm in addressing
and mitigating these issues. He empahasi sed
key priority, alongside strengthening technological capacities. Furthermore, he highlighted

the need for robust data generation and greater transparency imahkatigyand
implementation. In his closing remarks, he also underscored the urgenaysifigithe

use of singlase plasticalso upstream changes by regulating select chemicals.

Key Recommendations

Strengthemonitoringsystem$or POPs PFAS andplasticsn environmentahatrices.
Improvelaboratorynfrastructur@ndanalyticatapacityacrossndia.
Promotesaferchemicahlternativeandgreerchemistrgolutions.
Encouragindustryparticipationn pollutionreductiorandwastananagemermitiatives.
Strengthepublicawareneggrogramsandcommunityparticipation.
Supporiscientificesearchnddatageneratiomo guidepolicydecisions.
Promotecirculareconomyapproachet® reduceplastigollution.

No oM DdPR

t



Photos of the meeting

Toxics Link

for & paxics-free world

(I) Inaugural Session

Mr. Satish Sinha, Associate Director, Toxics Link
Dr. Hans Nikolai Adam, Senior Research Scientist, Norwegian Institute for Water Research (NIVA), Norwa
Dr. Parag Madhukar Dhakate, Member Secretary, Uttarakhand Pollution Control Board (UKPCB)

Mr. Andreas B. Schei, Counsellor for Climate and Environment, Royal Norwegian Embassy, New Delhi
Mr. Nathaniel Dkhar, Associate Director, Mu Gamma Consultants Pvt. Ltd.

Tocation Holel Aket
Date February

NI+

<




Technical Session I: POPs Management in India

Chair: Mr. Piyush Mohapatra, Senior Programme Coordinator, Toxics Link
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Dr. Ankur Kansal, Environmental Engineer, UKPCB

Dr. Ashutosh Gautam, HeédEnvironment, Indian Glycols Limited
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Technical Session II: Monitoring of POPs

Toxics Link
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Chair: Dr. A. Ramesh Kumar, CSNEERI
Dr. Sissel Brit Ranneklev, Senior Research Scientist,

Dr. Paromita&Chakraborty, Professor & Head, REACH, SRM Institute of Science and

Introduction to PFAS U .

= Polyurethane foam based passive air

sampling: A cost-effective monitoring
technique for atmospheric POPs

= Norway ‘ ;
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Technical Session Ill; Plastics and Chemicals

Chair: Dr. Paromita Chakraborty, SRM Institute of Science and Technology Toxics Link
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Dr. Smita Mohanty, Director, LARPM, CIPET Bhubaneswar

Dr. Rachel Hurley, Research Scientist, NIVA
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O China leads the plastic waste
generation statistics with 80 million
TPA which is followed by European
Union and US (53 and 40 million TPA,
respectively).

(O India has an annual generation of 4.12
million tonnes of plastic wastes.

O The per capita plastic waste
generation in India has doubled over
the last five years

Worldwide plastic waste generation ctatistics million tonnes per
annum (Statista Report, 2023)




Session IV: Panel Discussio® Way Forward

Moderator: Mr. Satish Sinha, Toxics Link Toxics Link
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Presentation on
Persistent Organic Pollutants (POPs) & Role
of State Pollution Control Board (SPCBS)

During
Stakeholders Meeting on Chemicals (POP)
Management
241 Feb 2026

Dr Ankur Kansal
Environment Engineer
Uttarakhand Pollution Control Board

Wit iIsP3?(The"RBT-L"' Giteria)

Organic chemical substances that Grasshopper ffect

possess a particular combination  of Cycling in forests

i i i High latitudes i {/ 3 Atmospheric ~ »/
physical and chemical properties . Deposiion dominats l l it

@ o
S Midlatitodes 4 AT R
Key Characteristics : Ha\ ey, | 2 ambn
/ of depositionand | i

Persistence (P): Resist photolytic, BN \e"""’“"“‘

chemical, and biological //y
Long-range

atmospheric

degradation

Bioaccumulation  (B) : Accumulate in transport 1
the fatty tissues of living organisms . ’Lwlatimdes

. . ) . - Evaporation
Toxicity (T): Highly toxic to both G

humans and wildlife .

Long - range Transport (L): Evaporate
and travel via air/water ; known as
the "Grasshopper Effect."

Source: Gong et al., 20:




TYPESOFPOP

POPs are generally categorized into
three groups:

1. Pesticides

2. Industrial chemicals

3. Unintentional by-products

Unintentional POPs

Produced accidentally during
combustion or chemical processes

Examples: Dioxins, Furans, PAHs
(Polyeyelic Aromatic Hydrocarbons)

Upholstered Furniture: Flame retardants
(polybrominatd diphenyl ethers-PBDEs)
found in foams, textiles, and electronics.
Open Burning: Back-yard burning of
household trash, especially plastics and
PVC.

Household Chemicals: Old paints, floor

waxes, and older cleaning agents
containing POPs.

Food Chain: Primary human exposure
occurs through consuming contaminated
fish, meat, and dairy products.

DOMESTIC (HOUSENOLD) SOURCES

Pesticides

Chemicals used to control
pestsfweeds (e.g, DDT, Mirex,
Heptachlor).

Industrial Chemicals

Chemicals used in manufacturing
processes (eg. PCBs,
Hexachlorobenzene).

Toxics Link
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Why We Need to (I
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Case 1. Endosulfan Tragedy - Kasaragod,
Kerala

Case 3: DDT Residues in Human Milk (All India
Network Project)

. Large-scale aerial spraying of Endosulfan on
cashew plantations (1970s-2000s)

. Caused Birth defects, Cancer, Neurological
disorders, Reproductive problems

. Affected thousands of villagers

. Led to nationwide ban of Endosulfan in 2011

DDT detected in: Breast milk, Blood samples,
Food grains, Found even in urban populations.
Shows biomagnification through food chain

Case 4: Arctic & Himalayan POP Detection

Case 2: Decline of Oriental White-backed (EE el e,

Vulture (Gyps bengalensis) POPs detected in Himalayan glaciers and

Remote mountain regions
. Residues of DDT and other organochlorines °

detected in dead vultures and eggs

. DDT acted as a chronic stressor along with
other pollutants

. Weakened reproductive success and
immunity

Even though never used there




GLOBAL INTERVENTIONS TO CONTROL

The Rotterdam
Convention (1998):

Promotes shared
responsibility in the
international trade of
hazardous chemicals.

Aarhus Protocol (1998):

AND ELININATYE POP

The Basel Convention
(1989):

Hazardous waste,
including POPs
cannot be exported
without the prior
written consent of
the receiving country

Stockholm Convention
on POPs (2001)
International treaty to:
+ Eliminate or restrict
production and use
of POPs
Reduce
unintentional
release (dioxins,
furans)

Global Environment
Facility (GEF, 2001)

Provides funding to

developing countries for:

+ POP elimination
projects

+ Safe disposal of

Toxics Link
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Global POPs Monitoring
Programme (GMP) —
2004

Worldwide monitoring of
POPs in air, water, human
milk, and wildlife

obsolete pesticides
* Cleaner industrial
technologies

and EL transit .
Specifically focuses on countries. Ensure safe disposal
reducing POP of stockpiled POPs
emissions in the UNECE

region. Initially targeted the

“Dirty Dozen” POPs
{DDT, Aldrin, PCBs, etc.)
Now includes many
more chemicals

EFFORYS BY THE GOVERNMENT OF INDIA

Ratification of the Stockholm Convention
(2006)

Restriction on DDT (Agriculture Ban + Vector
Control Use)

India ratified the Stockholm Convention on
Persistent Organic Pollutants in 2006. India
committed to:
* Monitoring POP levels in air, water, soil,
and biota.
* Promoting safer chemical alternatives.

DDT is banned for agricultural use in India since 1989.
A phase-out plan is in place to completely eliminate
DDT once suitable alternatives are available.

MoU and Projects with GEF & UNIDO (PCB
Disposal)
India has partnered with international agencies such
as Global Environment Facility (GEF) & United Nations
Industrial Development Organization (UNIDO)

Regulation of POPs Rules, 2018 (Legal Ban on
POPs)
In 2018, the MOoEF&CC notified regulation of
Persistent Organic Pollutants Rules, 2018 under
the Environment (Protection) Act, 1986. These
rules prohibited the manufacture, trade, import,
and use of 7 major POPs.

CONTA &NAJED

blte2ylf LYLX S&RFUl 68N
hNBFYyAO ¢ & @ driR Ayl a

Under these collaborations:

Projects were launched for Environmentally Sound
Management (ESM) of PCB-contaminated transformers
and equipment.
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INDIA’ S REGULATORY FRAMEWORK & BANNED POPS

In 2018, the Government of India notified Under the Regulation of Persistent Organic Pollutants
Regulation of Persistent Organic Pollutants Rules, 2018, India prohibited the manufacture, trade,
Rules, 2018. and use of these 7 chemicals:

Nodal Authority: Ministry of Environment,

Chemical Category

Forest and Climate Change (MoEF&CC) Chlordecone Pesticide

Hexabromobiphenyl Flame retardant

Supported by:
+ Central Pollution Control Board (CPCB) Hexabromocyclododecane (HBCD) Flame retardant

+ State Pollution Control Boards (SPCBs) / PCCs Hexabromodiphenyl ether &
Heptabromodiphenyl ether

Responsibilities:
Granting permissions (if any exemptions)
Maintaining national inventory of POPs

Monitoring compliance Pentachloro benzene

Reporting to  Stockholm  Convention

Commercial Octa-BDE

Tetrabromodiphenyl ether & Commercial Penta-
Pentabromodiphenyl ether BDE

Industrial chemical /
by-product

Secretariat Hexachlorobutadiene Solvent f coolant

REGULATION OF POPS UNDER HWM RULES, 2016

The Hazardous and Other Wastes (Management
and Transboundary Movement) Rules, 2016 (HWM
Rules) govern the handling of POPs as toxic waste.

Schedule VI: Strictly prohibits the import of waste
containing PCBs, PBBs, and PCTs (Polychlorinated
Terphenyls).

Disposal Standards: Mandates specific Destruction
and Removal Efficiency (DRE) of 99.99% for
incineration of POP-contaminated waste.

Storage & Transport: Requires mandatory
"Manifest Systems" and GPS tracking for the
movement of hazardous wastes like old
transformers containing PCB oils.

Category Key Activity Primary Legal Lever

Monitoring Lab Testing & Sampling Section
11 & 12, EP Act 1986

Enforcement Closure of polluting units
Section 5, EP Act 1986

Tracking Manifests & Inventory Rule 3 (POP
Rules) / Rule 19 (HOWM)

Regulation Licensing (CTE/CTO) Rule 2, POP
Rules 2018

Disposal 99.99% Destruction Rule 16, HOWM
Rules 2016

Toxics Link
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CATEGORICAL ROLE OF SPCBS INPOP MANAGEMENT

ing CPCB-app
protocols for sampling air, water, and
soil near "Hotspots" (industrial clusters,
landfills, and old power plants).

Lab Strengthening: Upgrading State
Environmental Laboratories to analyse
complex POPs like Dioxins, Furans, and
PCBs (which require high-end GC-M$S
equipment).

Baseline Data: Developing a state-
specific inventory of POPs to feed into
the National Implementation Plan {NIP).

.@cking &
Source
Identification

Regulatory &
Enforcement
Actions

Fingerprinting  Pollutants:  Using
chemical tracking to identify whether
POPs in the environment are from
current  industrial  leakage, old
stockpiles, or unintentional by-
products of waste burning.

Inventory of Equipment: Mapping all
old electrical transformers and
capacitors in the state to track PCB
oils before they are illegally durmped.

~

Consent Management: Strictly
including POP-specific conditions in the
Consent to Establish (CTE) and Consent
to Operate (CTO) for chemical and
waste industries.

Strict Vigilance: Conducting surprise
inspections and audits of "Red
Category” industries (high pollution
potentiall to ensure no banned
substances are in use.

Legal Measures: Issuing closure
notices, environmental compensation
fines, and legal prosecution under the
POP Rules, 2018 and HWM Rules,
2016.

R&D Collaboration: Partnering with
state universities and institutes (like IITs
or NEERI) to find safer alternatives to
POPs used in local industries (e.g., flame
retardants in textiles).

Stakeholder Training: Educating
industrial workers on Best Available
Techniques  (BAT)  and Best
Environmental  Practices (BEP) to
minimize unintentional POP emissions.

Mass Awareness: Conducting
campaigns to stop the open burning of
plastic waste and teaching the public
about safe e-waste disposal to prevent
Dioxin release.

OPERATIONAL ROLE OF SPGB IN POP MANAGEMENT
(BASED ON POP RULES, 2018 AND RELATED HWM GUIDELINES)

Vs \/ |~ R r,/' N
Authorization & Inventory Compliance Regulation of Contaminated Accident Enforcement
Regulation Management Monitoring Utilization Site Reporting Actions
L Management .
SPCBs are || They are | | SPCBs conduct | Any utilization of They receive and || In case of non-
responsible  for | mandated to | inspections and | hazardous waste || They initiate | process compliance,
granting, prepare and | | audits of industrial (including co- | | measures to | information SPCBs have the
suspending,  or || maintain an || units, common | processing or|| contain and clean | | regarding any [ power to issue
cancelling inventory of | | treatment, recycling) up contaminated | accidents or spills || directions, close
authorization for || POPs stockpiles, | storage, and |involving POPs|| sites, particularly | involving POPs | down polluting
the  handling, || wastes, and | | disposal facilities| | requires in industrial | from ~ handlers | units, or initiate
CD||ECt_I0n, cpnlamlnated } (TSDFs), and | authorization from || hotspots  (e.g., | and operators. legal action to
reception, sites, and submit | captive treatment |the SPCB based || ship-breaking, prevent
treatment, this information | | facilities to ensure | on CPCB || chemical environmental
storage, and || to the Central | compliance with | guidelines. manufacturing). degradation from
disposal of || Pollution Control | | pOP POPs.
hazardous Board (CPCB)| | management
waste, which || every two years. standards.
includes POPs.
b 4 ) Ab b ) N 4
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COMPLIANCE CHECKLIST FOR POP (SPCB £ INDUSTRY)

Administrative & Legal
Documentation
Valid CTO/CCA: Does the unit
have a valid Consent to Operate or
Consolidated Consent &
Authorization?

POP Declaration (Form 1): Has the
occupier submitted the mandatory
declaration of POP stockpiles to
the MOEF&CC/CPCB? (Rule 3,
POP Rules 2018).

Hazardous Waste Authorization: Is
there a valid authorization for
handling hazardous waste? (Rule
6, HOWM Rules 2016).

Annual Returns (Form 4): Are
hazardous waste annual returns
submitted to the SPCB by June
30th every year?

Operational Compliance
(Manufacturing/Use)

Prohibited Chemicals:

Are any of the 7 banned POPs
(like Chlordecone or
Hexabromobiphenyl) present
in the raw material inventory?

End-Use Verification:

If DDT is stored, is it used only
for vector control by
government agencies?

SDS Availability:

Are Safety Data Sheets (SDS)
maintained for all chemicals to
identify hidden POP content
(e.g., flame retardants)?

Action Plan for Industry Managers "If it's not documented, it didn't happen.”

Conduct a Chemical Audit of your warehouse today.

CONCLUSION &€ THE WAY FORWARD

Storage & Waste
Management

Labelling & Marking:

Are storage areas for POP-
laden waste (like PCB oils)
clearly marked with "Hazardous
Waste" labels?

Storage Duration:

Is waste stored for no more than
90 days without specific SPCB
permission? (Rule 8, HOWM
Rules 2016).

Discharge Prohibition:

Is there zero discharge of POP-
contaminated effluent into public
sewers or land? (Rule 4, POP
Rules 2018).

Transportation &
Disposal
Manifest System (Form 10): Is
every shipment of POP waste
accompanied by a color-coded
manifest?

Authorized TSDF: Is the waste
being sent only to a SPCB-
authorized Treatment, Storage,
and Disposal Facility?

Destruction Efficiency: Does
the disposal facility provide
certification of 99.99%
Destruction and  Removal
Efficiency (DRE)?

Replace old electrical transformers (pre-1980s) that likely contain PCB oils.
Transition to Green Chemistry alternatives for flame retardants and pesticides.

Promoting Alternatives

Investing in "Green Chemistry”
and non-chemical pest control.

Strengthening Legislation

Stricter monitoring of industrial

emissions.
Public Awareness
Educating citizens on the

dangers of open-air trash burning
and the importance of recycling
electronics safely.
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THANK YOU

(1)

DrAshut osh Gaut am

M.ScD.Ph.jMA. S ¢ ca ghyl.L.B.,
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