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“Marine litter is symptomatic of a wider malaise: namely

the wasteful use and persistent poor management of

natural resources. The plastic bags, bottles, and other

debris piling up in the oceans and seas could be

dramatically reduced by improved waste reduction, waste

management, and recycling initiatives.”

Mr Achim Steiner 

Under Secretary General , UN

Executive Director , UNEP

International Coastal Cleanup, 2010 Report : Trash Travel
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Scale of Plastic Problem- India

 Plastic is the fastest growing industries hosting >2,000 exporters,

employing 4 million people & > 30,000 units

 Export showed a growth of 17.1 % from 2016-17 to 2017-18

 Plan for 18 plastic parks (investment of 6.2 million US $)

 43% of manufactured plastics used for packaging - single use.

 Annual per capita consumption would be 20 kg by 2022 (Ministry of

Petroleum & Natural Gas)

 Plastic Waste: 660,787.85 tonnes (2017-18) contribute to 8% of total solid

waste (CPCB 2016-17)

 Of the 10 rivers that drain over 90% of the total plastic debris into the sea

globally, three flows through India –Indus (2nd), Ganga and Brahmaputra

(6th) (Schimdt et al 2017; Environ. Sci. Technol. 51, 12246-12253)

Say - YES to Plastic  NO to Pollution 
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❖ India does not have National Marine Litter policy. A policy

needs to be framed to control and manage the litter at the

land boundary as it is impossible to remove the litter once it

enters the marine environment.

❖ NCCR being the nodal agency for “Marine litter and Micro 

plastics” in association with SACEP in 2018

COUNTRY REPORT 

REGIONAL  ACTION PLAN ON MARINE LITTER 

❖ NCCR, MoES has initiated a program to study the origin,

pathway, degradation and environmental impacts of marine

litter and micro plastics along the Indian coast.

SOURCE  (LAND)   >>>  SINK (OCEAN)

Why marine litter and micro plastics studies along the Indian coast 

Marine plastics pollution has reached at its crisis levels ! 

Business- as –usual is not an option 
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MoES program on Marine Litter & Micro plastics (MPs)
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3R – Reduce, Reuse and Recycle

WP1 Sources, Fate of plastic ; Quantification & Modelling

WP2 Impact of plastic pollution on marine eco-systems

WP3 Micro-plastics and health- Toxicity – Food chain 

WP4 Social and behavioral change / Awareness  campaign

WP5 Design and testing interventions

WP6 Re-designing of the single use of plastics 

Research aims to address: The Challenges

▪ Fate and behaviour of plastics from source to sink

▪ Quantify marine litter and MPs in the water, sediment and biota

along the Indian coast.

▪ Ecological impact of MPs

▪ Create awareness, Data- Monitoring , Management and Mitigation

measures.

▪ Marine litter Policy



Classification of plastics

Micro plastics (MPs) are plastic particles < 5 mm in 

their longitudinal extensions (Arthur et al. 2009).

Macro Plastics

Micro plastics (100 nm-5mm)

Nano plastics (<100 nm)

Classification of MPs based on origin & shape
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Studies so far along Indian coast 

Most studies from intertidal zones (mega litter & MPs)

 Biota studies focussed on fish (6 out of 8 publications)

 Few studies from coastal waters (3 papers) 
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Marine litter along the Indian beaches

Data on single observation on 254 Indian

beaches between October 2013 and January

2014 on marine Litter (Kaladharan et al., 2017)

reveals:

• Odisha coast has the lowest (0.31 g/m2)

quantity and Goa coast (205.75 g/m2) has

the highest quantity of beach debris.

• Andaman and Lakshadweep islands

recorded higher values than mainland

beaches.

• Debris collected from these beaches are

mostly domestic and anthropogenic

discards.

Plastic litters such as single use carry bags and sachets of soft drinks, edible oils,

detergents, beverages, cases of cosmetics, toothpaste, PET bottles, ice cream containers

etc., recorded highest mean of 25.47g/m2 from Goa coast and the lowest (0.08g/m2) from

Odisha.
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Marine Litter- International Coastal Clean-up, 2019

State-wise composition of Marine Litter 

26 Coordinators, 34 Beaches,6,984 Volunteers: ICG, Schools, College, institutes, NGO & Public

Total Litter (kg): 35 tonnes, Total Litter (No.): 2,39,095, Major source: Recreation & Tourism
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Wet Sieving Drying Wet Peroxide

Oxidation 

Density 

separation (NaCl)
Identification - microscope

Water sample collection & Processing for MPs

Bongo NetNiskin’s Sampler Manta Net Plastic Particle Pump

Source: kc-denmark.dk

Water sampler for collection

Water sample processing
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Sediment collection & Processing for MPs

Samplers for sediment collection Sediment Processing for MPs
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MPs in coastal waters (East Coast)

Cruise: CRV Sagar Manjusha

Sampling Period: July-August 2019

Sampler: Manta Net (towed for 10 mins)

Location: Chennai – Konark (1100 km)

Stations: 15 transect (3 & 10 km)

Results

Dominant MPs: Films & Filaments

Type: Polystyrene & polyethylene

161 µm

Fiber -Chilika 3km

161 µm

Fragments Penna R 3km

161 µm

Nurdles-Puri 3 km
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MPs in coastal sediments (East coast, India)

INDIA

Arabian Sea Bay of Bengal

Chennai - Puducherry

Number: 12-104 (Mar) and 130-290 no. Kg-1 

(Jul). Higher values in July

Cruise: Sagar Purvi

Sampling Period : March & July 2019

Location: Chennai to Pondicherry (150 km)

Stations: 12 transects (1 & 10 km)

Cruise: Sagar Manjusha

Sampling Period : July 2019

Locations: Chennai to Konark (1100km)

Stations: 15 transects – 3 & 10 km

• Shape: Filament (Source-waste water 

discharge &Fishing)

• Fragments: larger plastics break down

• Type: Polystyrene & polyethylene

PU 3km

GS 1km PL 10km

CP 1km
100 µm

161 µm161 µm

161 µm

Temporal variation in MPs
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MPs in commercial fish species

MPs present in 80% of fish 

Count: 3-6 nos.

Dominant: Filaments

Size: 0.1-2 mm

Colour: Red

Type: Polystyrene & polyethylene

Filaments- Gut Fragments- Gills

Commercial fish species Variation of MPs in FishPage 16



a) Cooum river bank, b & c) Adyar, d) Marina , e) Elliot and 

f) Thiruvanmiyur beaches

(a)

(e) (f)

(c)(b)

(d)

Marine litter on beaches – Source and Transport 
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Low cost floating trap in Chennai 

https://www.alphamers.com/

In one year 20,000 Metric Tons of litter including 2000 metric tons of plastics.

These barriers arrests thousands of tons of trash and plastics at NIL energy cost and brings it to river

bank, from where it is removed every few days by land based gear. 
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• Segregation of the wastes at source – more focus on single use plastics into

usable recycle products using low cost technology.

• Responsibility should be of the manufacturer / seller to recycle the used

plastic products from the consumers through incentives/ caution money deposit

scheme through public participatory approach.

• Adoption of beaches for regular monitoring by civic societies / bodies - local

university, institutes and NGOs

• Deployment of low cost traps in rivers, creeks, canals - Cleaning and monitoring

activities at regular intervals.

• Introduction of bio-degradable materials - plastic litter being non-degradable, it

is highly essential to promote appropriate alternatives e.g. Fishing nets

• National Marine Litter policy - A policy needs to be framed to control and

manage the litter at the land boundary as it is impossible to remove the litter once it

enters the marine environment.

• Exploring opportunities and benefits of shifting to a circular plastic economy.

Recommendations
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• Research on marine litter, especially microplastics is initiated a decade

ago; adequate information is still missing.

• Optimization of routine microplastic sampling methodologies for better

comparison of data the result from different study areas.

• Development of appropriate methods for detecting minute microplastics

and nanoplastics within the water-column and sediment (Quantification).

• Understanding the fate and behaviour of microplastics within the water-

column, including the effects of fragmentation and bio-fouling (Modelling).

• Determining microplastic uptake by biota affecting the marine food-web

and expand the use of sentinel species (e.g. bivalves) in detecting

microplastic abundance. (Toxicology)

• Assessment of the impact i.e. mortality, morbidity and/or reproduction of

ingested microplastics and leached plastic additives on marine biota, and

their effect on the the food-chain. (Experiments)

Suggestions for scientific activities 
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