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The Indian-Norwegian Cooperation project is a collaborative project led by the Norwegian 

Institute for 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 Norway-India Marine Pollution Initiative and 

the Norwegian Development Programme to Combat Marine Litter and Microplastics, the 

project is dedicated to strengthening international cooperation, scientific knowledge 

exchange, and building institutional and technical capacity to address plastic and POPs 

pollution in India. The project also supports national efforts to implement the Persistent 

Organic Pollutants Rules, 2019, which entered into force the same year. 

 

Phase I of INOPOL (2019–2022) 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 

action points for improving monitoring, management, and regulatory interventions. 

 
Building on this foundation, Phase II 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 this context, Toxics Link, NIVA, SRM, and Mugamma Consultancy Pvt. Ltd. are jointly 

developing a policy note that identifies the key gaps, concerns, and challenges faced by 

implementing agencies and stakeholders in 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 India’s efforts to strengthen POPs management 

and fulfil its obligations under the Stockholm Convention. 

 
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, academia with an to aim 

to build awareness and create conversation among various stakeholders on the pressing 

regulatory and implementation challenges in POPs and plastic pollution management. 

 

 

 



 
 

 

 
The stakeholder meeting intends to: 
 

• Present findings from INOPOL’s research on POPs and plastic pollution, including 
experiences with 

data collection, laboratory analysis, and environmental modelling in Gujarat and Tamil 
Nadu; 

• Discuss the broader policy and societal relevance of this work, including 

implications for gender, health, and the ongoing global plastics treaty 

negotiations; 

• Introduce tools, methods, for inventorisation of POPs point sources and protocols for 
environmental monitoring and laboratory assessment; 

• Facilitate dialogue to identify local needs, knowledge gaps, and opportunities 

for stronger science– policy collaboration in POPs and plastic waste 

management



 
 

 

(I) Inaugural Session 

 

Welcome Address 

 

Mr. Satish Sinha, Associate Director, Toxics Link, welcomed the participants and emphasised the 

importance of multi-stakeholder engagement in addressing chemical pollution. He also 

emphasised the 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 ecosystems with far-reaching 

impacts on the environment and human health, stressing further on the need for the country 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 diffusion. 

 

Mr. Sinha referred to Toxics Link’s years of research on POPs and plastic pollution, including 

studies on river 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 for evidence-based 

policy interventions and stronger monitoring systems. 

 

Providing historical context, he referenced Rachel Carson’s “Silent Spring”, which first 

highlighted the ecological impacts of pesticides, and noted that India ratified the Stockholm 

Convention on Persistent Organic Pollutants in 2006. He emphasised that the development and 

implementation of National Implementation Plans (NIP) are crucial for fulfilling India’s 

international commitments and the critical need for all stakeholders to engage collaboratively on 

this complex issue in the interest of the environment and public health. 

 

Introductory Address 

 

Dr. Hans Nikolai Adam, Senior Research Scientist, Norwegian Institute for Water Research 

(NIVA), Norway, introduced the work of the Norwegian Institute for Water Research (NIVA), 

highlighting its long-standing experience in applied environmental research and monitoring. 

 

He explained that the India–Norway Cooperation Project for Plastic and Chemical Pollution 

Reduction aim to strengthen scientific knowledge and monitoring systems to address chemical 

pollution. 

 

Dr. Adam shared examples of NIVA’s collaborative research in India, including monitoring 



 
 

studies conducted in the Daman Ganga and Tapi river basins in Gujarat and river 

catchments in Tamil Nadu, 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 international collaboration. 

 

He also appreciated Toxics Link’s research report on POPs in Uttarakhand and stated that such 

studies help identify knowledge gaps and guide policy decisions. 

Inaugural Address 

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

welcomed all participants and noted that Uttarakhand plays a crucial role in India’s environmental 

landscape as the source of several major rivers and glacier systems, making it particularly vulnerable 

to environmental contamination. 
 

He explained that Persistent Organic Pollutants (POPs) are hazardous carbon-based chemicals 

characterised by persistence in the environment, toxicity, bioaccumulation, and long-range 

atmospheric transport. 

 

Dr. Dhakate noted that India has established regulatory frameworks to manage POPs, including 

the Regulation of Persistent Organic Pollutants Rules, 2018, which prohibit or regulate several 

hazardous chemicals. 

 

He emphasised that multi-stakeholder collaboration is essential to effectively address chemical 

pollution and highlighted the importance of data generation, research, and awareness. He 

encouraged academic institutions, research organisations, and civil society groups to actively 

contribute to knowledge generation and environmental protection efforts. 

 

Address on Indo-Norway Partnership 

 

Mr. Andreas B. Schei, Counsellor for Climate and Environment, Royal Norwegian Embassy, New 

Delhi highlighted the importance of international collaboration in addressing environmental 

challenges such as plastic pollution and hazardous chemicals. 

 

He noted that Uttarakhand has exceptionally rich biodiversity, including diverse forest ecosystems 

and wildlife sanctuaries, making environmental protection particularly important. 

 

He spoke about Norway’s collaboration with India in areas such as marine pollution, circular 

economy, and chemical management. Norway has been actively supporting initiatives to 

strengthen monitoring systems and promote scientific research. 

 



 
 

Mr. Schei also shared Norway’s experience in regulating POPs under the Stockholm 

Convention and European Union chemical regulations, emphasising the importance of 

strong monitoring systems, scientific data, and stakeholder engagement. 

 

Vote of Thanks 

 

Mr. Nathaniel Dkhar, Associate Director, Mu Gamma Consultants Pvt. Ltd. thanked all speakers, 

institutions, and participants for their valuable contributions. He acknowledged the collaborative 

efforts of the organisers, supporting partners, and participants in making the stakeholders' meeting 

successful. 

 

Technical Session I: POPs Management in India 

Chair: Mr. Piyush Mohapatra, Senior Program Coordinator, Toxics Link 

 

Progress of the National Implementation Plan (NIP-2) 

Dr. Ramesh Kumar, Principal Scientist, CSIR-NEERI, explained that Persistent Organic 

Pollutants are organo-halogen (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 environment), bioaccumulation (the ability to accumulate in organisms and food chains), 

toxicity (causes serious health impacts such as endocrine disruption, cancers, and neurological 

disorders), and long-range transport (ability to travel across continents and accumulate in remote 

regions such as the Arctic and Himalayan ecosystems). He explained that such chemicals may be 

intentionally produced chemicals (such as pesticides and industrial compounds) or unintentionally 

produced by-products, giving the example of waste incineration or industrial processes as 

activities. 

 

Dr. Kumar explained the global response to POPs through the Stockholm Convention (2001), 

which requires signatory countries to eliminate or restrict the production and use of listed 

chemicals. Currently, 37 chemicals are listed globally, while India has ratified 19 chemicals. 

Additional chemicals are under consideration based on industrial, economic and socio-economic 

factors. 



 
 

 

 

He also outlined the importance of a National Implementation Plan (NIP) that serves as India’s 

roadmap for fulfilling its obligations under the Convention. Key elements of the NIP include 

comprehensive data on chemical inventories, sector-wise usage, import/export 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 as the MoEF&CC, CPCB, State Pollution Control Boards and international 

partners such as UNEP and funding organisations such 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 February 2023. During the 

project period, the project has been successfully map chemical-producing 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 State Pollution Control Board (Uttarakhand) 

Dr. Ankur Kansal, Environmental Engineer, UKPCB, explained that POPs reach the Himalayan 

region due to long-range atmospheric transport, commonly referred to as the “grasshopper 

effect.” 

 

He explained the ‘PBTL’ criteria of classification of POPs – Persistent, Bioaccumulative, Toxic, 

Long-range transportation. Furthermore, he outlined the potential industrial sources of POPs, 

namely, Chemical manufacturing, Metallurgical industries and Industrial combustion processes 

(Industrial), and non-industrial sources like domestic waste burning, Household 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 to persistent pharmaceutical compounds 

such as Diclofenac. He further explained its pervasiveness by giving examples of DDT residues 

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



 
 

 

Dr Kansal explained the role of international conventions such as Stockholm, Basel and 

other global environmental frameworks and their influence on the domestic policy framework, 

including financial assistance through GEF and Environmental Relief Fund. While concluding his 

session, he also informed that the monitoring programs, such as the Global POPs Monitoring 

Program, are being implemented to track these chemicals in environmental matrices, including air, 

water, milk, and wildlife. 

 

Perspective of the Industry 

Dr. Ashutosh Gautam, Head – Environment, Indian Glycols Limited, began his talk by 

summarising the understanding of POPs, both in India and globally, India’s progress under the 

Stockholm Convention and the 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 and safer chemical 

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 within the environmental framework. 

 

Dr Ramesh Kumar says that the answer lies with the government of India. He provided examples 

of existing frameworks, such as the United Nations-proposed Classical label and Packaging of 

Chemicals, or the HSN code. While the government has not accepted such a framework yet, he 

proposes recommending the addition of policies addressing this issue. 

 

Anil Gautam from the People’s Sciences Institute enquired if coal burning in thermal power plants 

and plastic manufacturing plants are possible sources of POPs release? 

 

Dr Ramesh Kumar stated that India is primarily dependent on coal (thermal energy) for its energy 

production. It is also a prominent fluoride, particulate matter, sulphur and mercury release into 

the environment and the pollutants in the emissions are regulated under international conventions 

and domestic regulations. While India possesses the technology to control such emissions, it has 

not been able to implement it uniformly throughout 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 government plans to incentivise mechanical-PET recycling- 

dominant industries to shift to chemical recycling? 
 

Dr. Kansal informed that the government weren’t currently providing incentives, focusing on 

replacing chemical recycling with mechanical recycling, to the industries. However, he pointed out 

that despite the lack of such incentives, the product quality and profits from producing chemically 

recycled PET were higher. Given this trend, he predicted that the market shift is imminent. 

 

Mr Satish Sinha asked Dr. Kumar questions on the validity and quality of data produced by the 

NIP 2.0, given the 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. Ramesh Kumar acknowledged the data gap on POPs in India and pointed towards the absence 

of regulation on reporting, e.g. REACH, as a barrier to obtaining quality data. He attributes the 

herculean task 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 implementation strategies in the absence of 

reported data. 

 

One the involvement of diverse stakeholders in the formulation of the NIP, Dr. Kumar states that 

committees are formed by the Ministry of Environment, Forrest and Climate Change and cannot 

comment further, but acknowledges that the involvement of all stakeholders is also key for the 

development of the NIP. 

 

He further informs Mr. Sinha that he has been in continuous contact with the Society of Indian 

Automobile Manufacturers (SIAM) and that the majority of POPs currently in use occur as flame 

retardants and plasticisers in the vehicles. However, given the availability of funds, SIAM is aiming 

to phase out hazardous chemicals in the manufacture of automobiles soon.



 
 

 

Technical Session II: Monitoring of POPs 

Chair: Dr. A. Ramesh Kumar, CSIR-NEERI 

 
PFAS – A Contaminant of Emerging Global Concern 

Dr. Sissel Brit Ranneklev, Senior Research Scientist, NIVA introduced the topic of Per- and 

Polyfluoroalkyl Substances (PFAS), often referred to as “forever chemicals” due to their extremely 

stable carbon-fluorine bonds. Unlike traditional POPs, PFAS binds to proteins rather than fatty 

tissues, which changes their environmental behaviour and human exposure pathways. She went 

on to explain the molecular structure that make them highly mobile in soil and water systems and 

difficult to remove using conventional water treatment methods. 

 

Dr. Ranneklev highlighted major sources of PFAS, such as firefighting foams used at airports and 

military bases, in industrial applications such as textiles and coatings, consumer products, including 

cosmetics and non-stick cookware and wastewater sludge applied in agriculture. She provided 

additional information such as the fate and transport of PFAS in drinking water, routes of 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 water – methodology of assessment and high and widespread contamination across 

the globe. Furthermore, she highlighted the challenges in PFAS monitoring, such as a wide range 

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

acknowledging India’s rapid industrial growth, the high levels of PFAS in surface and groundwater, 

the lack of a regulatory framework for managing PFAS 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.



 
 

 

Polyurethane Foam-based passive air sampling: A cost-effective monitoring 

technique for atmospheric POPs 

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

Technology, presented Polyurethane Foam (PUF)-based passive air sampling, a cost-effective 

technique for monitoring atmospheric POPs. 

 

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 long-range transportation, routes of exposure and their ecological impact, such as 

birth defects and fertility issues. 

 

To provide a cost-effective monitoring technique for such chemicals, Dr. Chakraborty introduced 

Polyurethane Foam (PUF)-based passive air sampling. The method allows simultaneous collection 

of both gaseous and particulate pollutants and can be deployed across multiple sites due to its low 

cost. Seasonal variations significantly influence pollutant distribution. For example, winter 

conditions allow more stable monitoring due to slower atmospheric movement, and summer and 

monsoon seasons affect volatilisation, dispersion, and deposition patterns. 

 

On POPs monitoring in Uttarakhand, Dr Chakraborty talked about her study that detected alpha-

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 question was raised to Dr. Chakraborty enquiring about the timeline of her study in 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 

done to understand the seasonal changes and the effect of temperature on the density of the 

contaminants in the air, especially in colder regions. 

Another question was raised on the need to perform seasonal studies, as the changing 

concentration relative to seasonal changes is expected. 



 
 

 

 

Dr. Chakraborty explains that the concentration of contaminants can be measured 

in the winter if the aim is to monitor once. However, seasonal studies are performed 

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 

capacity, to reduce emissions. 

 

Ayush from Ideal Foundation, what are the current solutions to incinerators that are 

probable sources of POPs release? 

 

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 perspective of biodegradable sanitary pads. She states that 

“biodegradable sanitary pads” carry more challenges, as the chemicals involved are even 

more complicated. 

Technical Session III: Plastics and Chemicals 

Chair: Dr. Paromita Chakraborty, SRM Institute of Science and Technology 

Laboratory Analysis of 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 America. She 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 the existing burden of plastic waste on the riverine system. 

  

She briefly introduced the audience to the different phases of the INOPOL studies that 

were carried out in Gujarat, Tamil Nadu and Dehradun. Some of the key challenges 

identified by the team during 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; however, the basic practices of collection, treatment, and recycling remain 

constant. 

 

Talking about the microplastic monitoring during the first phase of the INOPOL, Dr. 



 
 

Mohanty highlighted that the project 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 varying 

concentrations of microplastics. The majority of microplastics obtained belonged 

to the olefin groups - Polyethylene (PE) 48.68%, Polypropylene (PP) – 35%, PET – 

11.18%, and Polystyrene – 5.93 %. This also indicated that microplastics in the sites came 

from macroplastics like food packaging materials. The samples contained fibres, fragments, 

beads, or films and varied 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 Kaveri 

river basin. Sampling was done to analyse seasonal differences, different times of the day and the type 

of micro- and macroplastics in the river system. Additionally, 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 GC-MS, 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 monitoring, the project also 

involved workshops and training programs to build domestic capacity.  

  

Concluding the presentation, Dr. Mohanty talked 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 credit-to-credit system. Furthermore, she proposed the development of a 

natural ecosystem that can be utilised to carry out disposals. 

 

Macroplastic Monitoring 

Dr Rachel Hurley, Research Scientist at NIVA, presented research on macroplastic 

monitoring in river systems. 

She begins the presentation by listing macroplastics, the scientific name for large plastic 

items often used in day-to-day lives, as an important source of microplastics in the aquatic 

system, and explains the fate of their pollution. She emphasised that although 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 ultimate plastic that gets deposited in the sea. 
 

Acknowledging that every river system is different, she goes on to discuss various 

monitoring approaches adopted in the INOPOL project - visual observation of floating 

macroplastics (for large floating plastic on the surface), Net sampling for submerged 

macroplastics (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 across different seasons. 

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 composed of single-use plastic-banned 

items. The proportion of SUPs with total plastic waste was 2.4%, implying good 

compliance with the SUP rules in India. 

A small-scale 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 streams that drained on the left-hand side of the city, 

another that drained the right-hand 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 of the city and another upstream of the urban 

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 attributable to low 

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 by the rivers on the left side and then the 

right side of Dehradun. Comparatively, Rishikesh had lower levels of macroplastic but a 

higher diversity of macroplastic types. Dehradun macroplastics were mostly comprised 

of food packaging (69%), such as chip packets and candy wrappers. 

Concluding her presentation, Dr. Hurley pointed out that high macroplastic levels were 

strongly correlated with urban environments, where there are high densities of both 

people and waste streams. Hence, more action should concentrate on cities to more 

effectively reduce plastic pollution. She recommended a robust assessment of 

macroplastics, which includes seasonal and time changes supplemented by a higher 

number of sites. 

Q&A session 

A question was asked about how the macroplastics were quantified. 

 
Dr. Hurley explained the monitoring aspect in the context of Uttarakhand. She 

recommends dividing the stream into smaller regions, if it is big, to effectively calculate 

the number of macroplastics. Furthermore, to use a net from a bridge to catch plastic in 

the water, and to collect and categorise. Additionally, plastic on the edges of the river can 

be collected to a good estimate of old and new. 

 

Another question was asked on the possible solutions to multilayer plastic waste used for 

food packaging, which was found in Uttarakhand, given that EPR exists primarily for 

PET waste. 

 

Dr. Hurley states it would be difficult to estimate the impact of EPR given the lack of prior 



 
 

data on macroplastic waste, but recommends the use of alternatives, implementing 

waste collection strategies or different EPR schemes that are suitable or tailored to 

the demands and sensibilities of the people and regulators in Uttarakhand. 

 

Session IV: Panel Discussion – Way Forward 

Moderator: Mr. Satish Sinha, Toxics Link 

Panelists: 

 
● Dr. P.K. Joshi, Environmental Engineer, UKPCB 

● Dr. P.C. Padhi, Director & Head, CIPET Dehradun 

● Dr. A. Ramesh Kumar, Principal Scientist, CSIR-NEERI 

 

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, hotspots and 

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 points out 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 regulators, 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 waste monitoring. 

 

Furthermore, he expressed the need for stringent monitoring of microplastics and dioxins 

released from manually operated recycling units, waste-to-energy plants, RDF-based 



 
 

incinerators and the paper and pulp industry. He promises to take action on 

regulatory aspects and ensure full compliance. 

 

Dr. P.C. Padhi commenced his session by talking about the role of CIPET 

Dehradun in providing skilled manpower to plastic and plastic-associated 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 training for 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 the by-products 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 

employment in support of “waste” to “wealth”.  

 

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 other routes of Char 

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 experiences to effectively tackle 

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 

release 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. 



 
 

 

Dr. Joshi explains that dioxins and furans are released from incinerators and RDF 

boilers when the temperature is below the certified temperature. Therefore, he 

recommends creating a monitoring protocol for exhaust temperature, which could 

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 aquatic ecosystem. 

 

Mr. Sinha suggests UKPCB expand their testing capabilities by working with either 

government-affiliated labs, such as CPCB, in order to conduct regular testing. 

Alternatively, he suggested that the  industries conduct these monitoring tests themselves 

from accredited labs under the  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 emphasised the importance of building workers’ skills as a 

key priority, alongside strengthening technological capacities. Furthermore, he highlighted 

the need for robust data generation and greater transparency in policy-making and 

implementation. In his closing remarks, he also underscored the urgency of minimising the 

use of single-use plastics also upstream changes by regulating select chemicals. 

Key Recommendations 

1. Strengthen monitoring systems for POPs, PFAS, and plastics in environmental matrices. 

2. Improve laboratory infrastructure and analytical capacity across India. 

3. Promote safer chemical alternatives and green chemistry solutions. 

4. Encourage industry participation in pollution reduction and waste management initiatives. 

5. Strengthen public awareness programs and community participation. 

6. Support scientific research and data generation to guide policy decisions. 

7. Promote circular economy approaches to reduce plastic pollution. 
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Organic chemical substances that
possess a particular combination of
physical and chemical properties.

Key Characteristics:

Persistence (P): Resist photolytic,
chemical, and biological
degradation.
Bioaccumulation (B): Accumulate in
the fatty tissues of living organisms.
Toxicity (T): Highly toxic to both
humans and wildlife.
Long-range Transport (L): Evaporate
and travel via air/water; known as
the "Grasshopper Effect."

Source: Gong et al., 2021

What  is POP? (The "P-B-T-L" Crit eria)
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