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MICROPLASTIC POLLUTION IN

BHUTAN'S FRESHWATER AND FISH:
POTENTIAL RISKS AND
INTERVENTIONS

Background

Plastics in the environment never fully disappear,
rather, slowly degrade into smaller fragments
like macroplastic (2.5 cm to 1 m), mesoplastic
(5 mm to 2.5 cm) and microplastic (less than 5
mm). Microplastics are classified as primary
(intentionally produced for commercial use)
or secondary microplastics (formed from
the fragmentation of larger plastic due to
environmental and mechanical processes).

Microplastic pollution is a growing concern, found
everywhere—soil, river to lake, snow, air, and living
organisms. Rivers transport these pollutants
across regions and to the oceans. Plastics contain
toxic additives that leach into the environment,
while also adsorbing toxic compounds such
as heavy metals and pesticides from the
environment thus increasing its ecotoxicity.
Exposure to microplastics through contaminated
food systems raises serious concerns for health
and food security".

Source of Microplastics

Based on the shape (pellet, line/fibre, film, foam,
or fragment), density and type of microplastic,
its source can be traced. For instance, fibre type
microplastics are generally shed from clothing,
fabric, and carpet, while pellets and beads often
originate from personal care products. The
common source of microplastic includes widely
used plastic-based items such as carry bags,
containers, bottles, wrappers, synthetic textiles,
fishing gears, insulating materials, and pipes.
Furthermore, microplastics enter the environment
through various pathways including improper
waste disposal, poor waste management, urban
drainage systems and sewage treatment plants
directly discharging into rivers.

Image 1. Fragmented macroplastic (in red) (approx. 4 cm) along
with rocks and organic debris from Manas River sediment.

Image 2. Floating plastic waste and organic debris, Toorsa river
(September 2024)

Microplastic: Silent threat in Bhutan

Limited research on microplastics in
Bhutan's freshwater systems leaves critical
gaps in understanding both our exposure
to microplastics—an emerging and poorly
understood pollutant—and its effects on
freshwater ecosystems, environmental health,
and human well-being.



Microplastics are ingested by various organisms either directly (mistaken for food) or indirectly
(via food chain)
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Accumulation of microplastics in the food
web

The size of microplastics plays a critical role in
ecological impacts. Smaller microplastics are
more likely to translocate and bioaccumulate in
the food web. Additionally, their shape influences
the retention time, as irregular fragments and
longer microplastics could get entangled in
organisms’ intestines, prolonging its exposure and
bioaccumulation?. Studies indicate that microplastic
negatively affect organisms by disrupting habitat
quality, survival, reproduction gene expression,
and growth, highlighting broader ecological risks
of microplastics®. The varying sizes and type
of microplastic found in fish guts indicate their
widespread contamination and their transfer from
the freshwater environment, leading to accumulation
in living organisms. Some organisms mistake
microplastics for food (color resembling their food)
and eat them directly while some indirectly ingest
microplastics without realizing it.

Image 3. Blue and pink line microplastic
(2000 - 5000 pm) from fish gut.
sediment

Image 6. Fragmented Mixed coloured
(blue, yellow, and green) microplastic
(10 - 300 um) from Toorsa river
sediment

Toorsa river

Image 4. Purple foam microplastic
(500 - 1000 um) from Manas river

Image 7. Blue microplastic, line type
(2000 - 5000 um), from fish gut from

Evidence of Microplastic in Rivers of Bhutan

The study conducted in the rivers of Bhutan (Manas
in Zhemgang District, Toorsa in Chukha District,
and Harachhu in Wangduephodrang District) in
the summer and winter months of 2024, found
microplastics in freshwater river surface, river
sediment, and fish guts. Ten different colours of
microplastics (black, blue, orange, pink, red, yellow,
white, green, purple, and brown) were detected in
the same study. Majority of the microplastics were
coloured black (62%), followed by white (9%), blue
(8%), red (8%), green (4%), and pink (3%). Similarly,
in fish gut, most abundant microplastic color was
black (50%), blue (20%), followed by red (10%),
brown (8%), and pink (6%). Coloured microplastics
indicate the variety of plastics contaminating our
freshwater aquatic environment. To increase the
service life of plastics and enhance its durability,
manufacturers  incorporate  various pigments
and toxic additives*®. A related study found higher
microplastics concentrations in riparian soils of
urban areas in Bhutan underscoring the pervasive

Image 5. Blue line microplastic (2000 -
5000 um) Toorsa river surface.

Image 8. Purple microplastic, fragment
type, (10- 300 um), from surface water,
Toorsa river




nature of microplastic pollution and the necessity
of reclaiming surface plastic waste and disposing
waste in low-impact landfill®.

Recommended Policy Actions to Address
Plastic and Microplastic Contaminations in
Freshwater

1. Prior to implementation of policies aimed at
controlling and banning of plastics, the Ministry
of Energy and Natural Resources (MoENR) should
prioritize affordable biodegradable plastics by
supporting market innovation of eco-friendly
substitutes that will facilitate smooth transition.
Furthermore, the Department of Media, Creative
Industry and Intellectual Property (MolICE), the
Department of Trade (MoICE) in collaboration
with Ministry of Education and Skills Development
(MoESD) can advocate on the use of plastic
alternatives during mass gatherings (private,
official, or religious), and among individuals.
Re-enforcing penalties and monitoring for non-
compliance could enhance policy acceptance.
Successful policy execution requires strategic
approach taking care of multiple steps along
with long-term plan for monitoring.

2. With support from the Ministry of Energy and
Natural Resources (MoNER), thromdes in all
dzongkhags could establish reverse vending
machines that offers financial incentives for
returned plastic bottles. This initiative would
boost public participation in plastic collection,
reduce littering, lower collection and clean up
costs and promote sustainable habits.

3. The departments under the Ministry of Energy
and Natural Resources (Department of Water,
Department of Environment and Climate Change,
and Department of Forests and Park Services)
could collaborate to identify, and address plastic
pollution effectively by mapping plastic pollution
hotspots through community engagement,
schools, and general citizens to generate data
via online platforms on plastic pollution hotspots
in their locality and use technologies such as
satellite images and aerial visual assessments
for large-scale monitoring.

4. A strong collaboration among agencies like
Bhutan Food and Drug Authority (BFDA) and
Public Health (MoH), Colleges under the
Royal University of Bhutan (RUB) like College
of Natural Resources (CNR) and Sherubtse
College, Royal Thimphu College (RTC) and
Khesar Gyalpo University of Medical Sciences
of Bhutan (KGUMS) is needed to research
and study the health risks associated with
microplastic exposure. Furthermore, develop
strategies to monitor and eliminate microplastic

Image 9. Removing fish gut for isolation of microplastics

contamination from the environment and food
systems.
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