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Microplastics exposure can lead to adverse health impacts via
oxidative stress, inflammation, immune dysfunction, altered
biochemical/energy metabolism, impaired cell proliferation,
abnormal organ development, disrupted metabolic pathways and
carcinogenicity .
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Microplastics,
Environment and

Huan

Dr. Yash Pal Singh

lastics and plastic products
@ being easily mouldable, chemical

resistant, easy to manufacture,
light easy to transport, useful and
cheap are everywhere. One can see
widespread use of plastics in food
packaging, building and plumbing
accessories, electronic products,
medical equipment and accessories
and in almost all other fields in some
way or the other.Non-biodegradable
plastics and plastic products, being
persistent in the environment are a
major area of concern. Ironically, they
have a very small functional life span
but may remain in the environment
for hundreds of years.The Government
of India has been concerned about
the disposal of plastics and regulates
plastics through the Plastic Waste
Management Rules 2016 as amended.
Some important amendments include
the amendments of 2018, 2021, and
two amendments in 2022, one of which
also includes the E.P.R. guidelines for
plastic waste disposal. These rules,
prescribed under the E.P. Act of 1986,
entrust various responsibilities on
Local Bodies, Pollution Control Boards,
Generators, Manufactures, Producers,
Brand owners and Importers. (See
Also: The Plastics Waste Management
Rules were notified in 2016 (G.S.R.
320 E dated 18/03/2016 ) and have been
amended in 2018 (G.S.R. 320 E dated
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27/03/2018); 2021 (G.S.R. 571 E dated
12/08/2021); 2022 (G.S.R. 133 E dated
16/02/2022); 2022 (G.S.R. 522 E dated
06/07/2022); and 2024 (G.S.R. 201 E
dated 14/03/2024 ). Waste generators
must ensure that plastic waste is not
littered and is stored and segregated
before disposal as prescribed through
the Municipal Solid Waste Handling
Rules and disposed only through
authorized vendors. Producers of Carry
bags must ensure that the thickness
of carry bags is not less than 120
microns. It has also to be ensured that
the producers, brand owners, importers
or manufactures and the recyclers are
duly registered with the Pollution
Control Boards. The rules prohibit the
use of recycled plastic for carrying or
storing food. Single use plastics like
earbuds, plastic sticks for balloons,
plastic flags, candy sticks, ice cream
sticks or thermocole for decoration
are banned since 2021.The rules
entrust the producers, manufacturers,
importers and brand owners with the
responsibility for managing the end-
of-life disposal of plastics introduced
by them in the market. It also provides
for environmental compensation in
the event of noncompliance to rules.
End of life disposal has been construed
to mean using plastic waste for the
generation of energy including co
processing, waste to oil and road
construction etc. as provided. Of
late, the rules have been amended
to provide for biodegradable and
compostable plastics. “Biodegradable
plastics”, means plastics, other than
compostable plastics, which undergoes
degradation by biological processes
in specific environment such as
soil, landfill, sewage sludge, fresh
water, marine, without leaving
any micro plastics or visible or
distinguishable or toxic residue,



.'ﬁ_‘ o \/ L.' e <
<. L] \ - L 1
A P \.g\ . i ¥ ] v
.f_l_,-',l L N . TV _‘ /

- . 2 i e N\ f
which has adverse environment N -, [/ / . _.‘h
impact,” and “compostable plastics” - r PR

P b P / T

mean plastic that undergoes
degradation by biological processes
during composting to yield CO2,
water, inorganic compounds and
biomass at a rate consistent with
other known compostable materials,
excluding conventional Petro-
based plastics, and does not leave
visible, distinguishable or toxic
residue. Microplastics are generally
defined as plastic particles between 1
nanometer (nm ) and 5 million nm (or
5 millimeters [mm]) in size. Particles
larger than 5 mm are often referred to
as macroplastics while particles less
than 1 nm are considered nanoplastics,
a subgroup of microplastics. Micro
plastics are a major area of concern.
In comparative terms they are
generally regarded as being the size
of a grain of rice to 1/80000 width
of human hair. Their problem is
again that they are persistent in
the atmosphere, they absorb toxins
and other chemicals from the
environment and release constituent
chemical products.Microplastics
may harbour microorganisms
which may be pathogenic, and the
chemicals transferred by them to the
environment may enter the food chain,
bio magnify and impact the sink biota.
Microplastics have been found in all
biotic and abiotic components of the
ecosystem which have been exposed
to plastics and where plastics are used
and disposed. They may enter the
soil through sewage sludge (where
they reach after escaping through
S.T.P.’s or through raw untreated
sewage ). They may become air borne
being introduced through traffic
(tyres) or through abrasion of
plastics used in Road Construction
(?), industrial processes, erosion
of contaminated soils and action of
wind.Micro and Nano particles are
major pollutants effecting rivers and
oceans.Microplastics, depending on
their origin, may be either primary
or secondary.Primary microplastics
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Microplastics are generally defined as plastic particles between 1

nanometer (nm) and 5 million nm (or 5 millimeters [mm)) in size.
Particles larger than 5 mm are often referred to as macroplastics
while particles less than 1 nm are considered nanoplastics, a

subgroup of microplastics.

include tiny particles for commercial
use (Nurdles ), Microfibers shed from
textiles and clothing, microbeads in
personal care products like cosmetics,
exfoliating creams, toothpastes etc.,
plastic pellets and plastic fibres and
the like.Secondary micro plastics are
degradation products of larger plastics
due to degradation and disintegration.
Some examples are microplastics
generated from toothbrushes (change
tooth brush every month ), tyre dust,
construction debris, plastic mulch
in agriculture and plastic covers
including green house covers.More
than 10000 unique chemicals are
associated in plastic manufacture
out of which 2400 are identified as
chemicals of concern and which find
their way into the ecosystem through
disposal and dispersal of micro
plastics.As stated, microplastics act
as carriers for various chemicals,
antibiotic resistant bacteria and
pathogens and create enormous
health and other ecological impacts
if discharged in an improper way
without treatment. They may absorb
and concentrate harmful chemicals
from the surrounding water such
as pesticides, heavy metals, other
persistent organic pollutants which
may bio accumulate as they move up
the food chain posing health hazards.
Micro plastics impact ocean ecology.
Marine biota, from plankton to whales
are exposed to micro plastics either
directly or indirectly. Ingestion of
microplastics may cause physical
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harm, block digestive tract and lead
to malnutrition and starvation. Also,
micro plastics can bioconcentrate in
various issues. It has been reported
that over 60% species in the North
pacific had ingested plastic debris.
Settling on the sea bed may also affect
benthic organisms and smother small
marine life. It may affect the feeding
and reproduction behaviours. Coral
reefs may be affected through reduced
growth impacts and a reduction in
resilience.Micro plastics in soil affect
the soil water retention and microbial
communities causing a reduction in
crop yield and fertility. Agricultural
lands using plastic mulch and sewage
sludge as fertilisers are particularly
vulnerable. Microplastics can also
enter plastics through roots and get
incorporated into the food chain
leading to both plant and human
level impacts.In relation to impacts
on humans, microplastics have been
found to be accumulating in human
brain and other body organs. In
postmortem investigations, brain
has been reported to contain up
to a spoon full of micro and nano
plastics. Brain tissues have 7 to 30
times more micro and nano plastics
than in other organs like the liver
or kidney. Microplastics have also
been found in human placenta and
the meconium, affecting foetal-
maternal exchanges. Micro plastics
affect male and female fertility and
epigenetic formatting and Oocyte
health. Impaired spermatogenesis
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—Mas also been observed. Microplastics

exposure can lead to adverse
health impacts via oxidative
stress, inflammation, immune
dysfunction, altered biochemical/
energy metabolism, impaired cell
proliferation, abnormal organ
development, disrupted metabolic
pathways and carcinogenicity.
People with a carotid artery
plaque, where microplastics have
been found, have a higher risk of
myocardial infarction, stroke and
increased mortality.Learning and

memory deficits have been observed
along with lower levels of synaptic
proteins and neuro inflammation in
mice exposed to nano plastics.Human
exposure to microplastics occurs
through food, water, air and dermal
contacts.The following have been
suggested as actions to minimize
generation of microplastic in the
Environment.Switching from bottled
water to tap water could reduce
Micro and Nano particle intake from
90000 to 4000 particles per year.
Stopping heating of food in plastic
could be very effective in limiting
microplastics. Choose fresh and
unprocessed food.Limiting canned

food consumption and opting for
non-plastic packaging alternatives.
Avoiding plastic utensils.Using loose
leaf tea with a stainless steel or glass
infuser.Avoid throwaway cups and
cutlery.Choose natural skin care
and beauty products free from micro
beads. Change Toothbrush every
month.Washing synthetic clothes in
a micro fiber filtering laundry bag
or using a washing machine filter.
Reduce plastic useShun single use
plastics which is banned in India.Use
biodegradable alternativesEncourage
recycling.Step up waste management.
Clean up contaminated areas.
(Author is a renowned environmentalist)

Global Repercussions of American
withdrawal from Paris Agreement

@ Dr. Sachin Tewari

he United States, as the world’s
T largest historical emitter, plays
a major role in this financing.
U.S. withdrew from the Paris
Agreement claiming unfair economic
burden and loss of jobs and halted
pledged climate funding. Withdrawal
of funding by USA has slowed down
various vertical across the globe.
Possible global repercussions
due to withdrawal of funding by
USA have deeper implications in
several ways to every part of globe.
Weakened Global Climate Leadership
is clearly visible as U.S. is a major
economy and emitter, and any step
back undermines global trust and
cooperation. Countries may view
U.S. commitments as unreliable or
temporary, leading to less ambitious
national targets (NDCs ). American
withdrawal from Paris agreement
has undermined international

efforts to combat climate change,
particularly by reducing the pressure
on other major emitters to enhance
their climate ambitions and by
potentially impacting the availability
of funding for developing nations.

Financial Gap for Developing
Countries has drastically increased
due to withdrawal of U.S. funding,
especially to mechanisms like the
Green Climate Fund (GCF), is vital
for poor and vulnerable nations.
A shortfall directly affects climate
adaptation projects (e.g., flood
defences, crop resilience) in the
Global South. This reduces the scope
for more innovations as well as for
meeting out their basic bread butter
needs especially in the developing
world. Scope for R&D is also
alarmingly came down or stopped in
the lower strata nations.

A Geopolitical Vacuum has been
created globally when the U.S. pulls
back, countries like China or the EU
can expand their influence in climate
diplomacy. This shifts the balance of
power in international negotiations.
Balance of distribution of power
at the global level has been visible
and may have long term impacts in
coming years.

A deep impact on Innovation
and Green Technology Transfer
is obvious as U.S. funding often
supports clean energy R&D in
developing countries. A funding gap

means slower diffusion of climate-
friendly technologies specifically
from developed and more technically
sound nations to developing part of
world. As United States withdraws
or withholds funding related to the
Paris Agreement or broader climate
finance, it can have significant
implications for Southeast Asian
countries, especially in terms of

climate adaptation, technology
transfer, and geopolitical
positioning.

In order to assess Reduced Climate
Finance for India, experts can
have different perspectives. But in
reality, India is one of the largest
recipients of global climate finance
for renewable energy, clean mobility,
and climate adaptation projects. U.S.
withdrawal weakens mechanisms
like the Green Climate Fund (GCF)
and bilateral aid, which India
relies on for several diverse areas
like Renewable energy expansion
(solar, wind), Urban climate
resilience, Sustainable agriculture

and water conservation.
Slower implementation of
India’s Nationally Determined

Contributions (NDCs) and climate
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goals is one of the unavoidable
consequences. India, a key recipient
of GCF support, faced delays in
approvals and reduced disbursement
of climate finance for renewable
energy scale-up (solar, wind),
Climate-resilient agriculture and
Urban climate adaptation. This
results in slower implementation
of India’s Nationally Determined
Contributions (NDCs) and
Sustainable Development Goals
(SDGs ). India is a rich nation from
the point of view of quantum and
distribution of natural resources and
diverse climatic conditions. Reduced
climate finance puts India in a tough
situation to utilize these resources
sustainably by being aligned
with United Nations Sustainable
Development Goals.

This also has affected limited
access to critical technologies for
climate resilience and mitigation,
especially in India’s coastal and
drought-prone regions, slower
progress in building climate-
resilient infrastructure and
renewable transition in India’s
poorer states, Diversification, but
not full compensation for the gap
left by the U.S. The U.S. funding
withdrawal under the Paris
Agreement created a financial
vacuum that directly affected
India’s access to concessional
climate finance. While India adapted
by expanding domestic initiatives
and seeking new partners, the gap
slowed progress in achieving its
climate goals, particularly in energy
transition, adaptation for vulnerable
communities, and technology access.

The U.S. exit weakened the
pressure on developed countries
to meet their $100 billion/year
collective finance goal, leading
to broader shortfalls in climate
finance flows. India, along with
other developing countries,
lost a key source of leverage in
demanding fair finance and equity-
based support.

Hluitateon eowitesy: The New Yok Taes
The U.S. funding withdrawal

under the Paris Agreement
created a financial vacuum that
directly affected India’s access to
concessional climate finance. While
India adapted by expanding domestic
initiatives and seeking new partners,
the gap slowed progress in achieving

its climate goals, particularly
in energy transition, adaptation
for vulnerable communities, and
technology access.

Greater Financial Burden on
India strains India's fiscal space;
development vs. climate trade-offs.
Reduced international support may
force India to increase domestic
spending on climate action.

To overcome reduced funds for
Environment related issues, India
could divert funds from critical
development sectors like Healthcare,
Education, Poverty alleviation and
several others. This reduces the
scope of development and welfare
activities in other spheres too.

India’s renewable energy sector
depends on both foreign investment
and concessional financing. U.S.
withdrawal could signal broader
market hesitation, affecting Solar
parks and wind projects [including
WiSH i.e. wind and solar hybrid], EV
infrastructure, Carbon markets

Areas of Implications over India
if summarized shortly will include
Loss of grants, concessional loans
[Climate Finance], Technology
Transfer resulting in disruption in
clean energy access, Development
Priorities leading to increased
budgetary strain, Diplomatic causing
weakened climate justice narrative,
Geopolitics in realignment with
other blocs at global level, Possible
slowdown in momentum of
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Renewable Sector.

In order to conclude the U.S.
withdrawal funding commitments
under the Paris Agreement, India
stands to lose both financially and
strategically, especially in achieving
its climate goals while continuing
economic development. While this
may create space for new alliances
and self-reliance, it raises the cost
and complexity of India's energy
and climate transition. In essence,
the U.S. withdrawal is more than
symbolic—it reshapes the financial
and diplomatic architecture of global
climate action.

The USA’s withdrawal of funding
under the Paris Agreement would
significantly impact India’s climate
transition by reducing financial and
technological support, increasing
fiscal pressure, and disrupting
India’'s developmental-climate
balance. It also challenges global
climate equity and may reshape
India’s diplomatic strategies in
climate negotiations.

On the positive note while the
exit is a setback, it also presents a
chance for new leadership in climate
finance—from other countries and
the private sector. The situation
underscores the need for adaptive
strategies in a shifting geopolitical
landscape.

A positive mind set in spite of
withdrawals can also conclude that
the withdrawal challenges the moral
authority of Western-led climate
mandates, potentially encouraging
more diverse leadership in global
climate discourse.

It may inspire alternative climate
coalitions and funding models
that are less dependent on a single
nation’s contributions. India’s
response isn’t just reactive—it’s
adaptive and forward-looking.
India along with other developing
nations looking forward to follow
SDGs and sustainability model
are into the process of rethinking
and calculations. This also gives
opportunities to find out ways and
means to manage this crisis along
with maintaining a balance for other
areas and sectors.




Kajal Mishra

Agriculture is the backbone of

our country. Over 50 % percent
of the population is directly or
indirectly dependent on agriculture
for their livelihood.

Agriculture sector is facing many
challenges nowadays like reducing
agricultural land, loss of fertility
of the soil, increase in investment
cost, and low returns. There are
many factors responsible for this
like climate change, excessive use
of fertilizer lead to soil and water
pollution and it also decrease the
fertility of the soil, and predictable
weather patterns like high rainfall,
no rainfall, etc.

Small farmers are facing the
consequences of this more than
anyone.

Nowadays when it is the time
of innovation, technology and
diversification, still our farmers are
dependent on the traditional farming
practices, they grow traditional
crops and small scale farmers are
working very hard in their farms
land but still unable to meet their
daily requirement.

Introduction of new technologies
and cultivation methods surely help
the farmers to generate more returns
from the same piece of land.

Integration of solar technology
like solar pumps, solar lights,
solar fencing, solar dryers etc, and
cultivation of medicinal plants help
in increasing farmer’s income and
promote sustainable agricultural
practices.

Medicinal farming is the
cultivation of crops which have
therapeutic or aromatic properties
like ashwagandha, aloe vera, tulsi,
lemongrass, isabgol, stevia, etc.
Cultivation of medicinal plants
require low investment and give
high returns, these crops need no
chemical fertilizers and also their

m ndia is an agricultural country.

‘bgelf life is long and these crops are
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Solar fencing

having high market demand.

The global health and wellness
market is increasing continuously;
people are shifting towards natural,
organic, plant based remedies for
their health. These crops can be
cultivated as companion crops with
traditional crops. These crops help in
improving the soil health.

Sun is the ultimate source of
energy and farmers are working all
day under the sun but still unable to
get most out of it. Farmers are still
dependent on fossil fuels engines and
grid electricity for their agricultural
operations, which is costly and
also creates pollution and causes
global warming, which ultimately
leads to climate change which leads
to the serious negative impact on
agriculture.

Installation of solar powered
solar pumps promote sustainable
irrigation facilities, installation of
solar lights in the farmland help in
ensuring the safety ensuring night
time agriculture practices, solar
dryers are used to dry the crops
which increases its shelf life and
also helps in reducing food wastage,
there is a very serious problem
of the farmers which is to protect
their crops from animals, for this
farmer are using thorns and fencing
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Empowering farmers while promoting
sustainable agriculture practices

which helps them protecting their
crops from animals but it is very
dangerous for the animals as most of
the time animals get serious injury
due to these thorns and fencing.
Installation of solar fencing helps in
protecting the crops from animals
without harming the animals.

Integration of solar technology
in agriculture operations and
cultivation of medicinal plants help
in reducing the cost and increase the
income of the farmers.

It helps in reducing carbon
footprint, improves soil health,
reduces water wastage and promotes
sustainable agriculture.

After having so many benefits, it is
a challenge for the farmers to adopt
new technology and to cultivate
new types of crops, as it seems like
a big risk, to try something new,
all this hesitation is coming due to
the lack of awareness and lack of
knowledge and training. Small scale
farmers are not even aware about
the various government schemes
(P.M. Surya Ghar: Muft Bijli
Yojana, KusumYojana, Kisan Card)
launched by the government for
their own benefits to fill this gap it
is important to promote sustainable
agriculture practice s by organizing
more and more awareness programs,
by giving training to the farmers to
build their confidence to try new
agricultural practices.

Innovation, diversification and
sustainability are the future for any
sector to survive and to grow into
the market. Solar technology and
medicinal farming have potential
to change the lives of the farmers
and promote sustainable agriculture
practice while contributing to the
development of the nation.These
practices help in increasing the
income of the farmers by lowering
their operational cost and by giving
higher return and also promote
sustainable agriculture practices.

(Author is an intern with SAWEN
consultancy services private limited.)
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Major Clients

NUPPL_ SHAL

Presence: PAN INDIA
Abroad: Indonesia & Turkey

Contact Us

Head Office: 417 A&B, 409 A, 4th Floor,125
Ground floor, Sahara Shapping Centre, Faizabad
Road, Lucknow - 226016 (U.P.)

Laboratories Address: Hall No. 2,7 & 10, LDA
Commercial Complex Vibhav Khand, Gomti Nagar
Lucknow 226010 (U.P.)

Branch Office: Bhopal-Shop No. 13, st floor,
Sarvoday Shopping Centre, Arvind Vihar,
Baghmughaliya, Bhopal- 462043(M.P.)
Branch Office: Noida- Flat no. M-403, 4th
Floor, Tower-M, Homes 121, Plot no. GH-01,
See-121, Noida (U.P.)
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Environment Vision 2030

»  Proceedings towards Sustainable
Development Goals (SDG)
Sustainable use of Resources
Achieving highest level of
Environmental Performance
Reducing Carbon Footprint
Environment Conscious

Help Achieves Environmental
Standards through Consultancy

Dominant

Mining of minerals including
opencast onl

Mineral ben

Cement Plan

Distillerie

Sugar Industry

Building and Construction
projects

Township and Area development
projects

PROJECTS

® Design,  Engincering,  Construction,

gw HYATT .Q
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Dgern NPAARTH | KANPUR
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Serving since 1998

SAWEN GROUP

Sawen Consultancy Services Pvt. Ltd

Sawen Projects & Laboratories Pvt. Ltd.
Water & Environment Pollution Control Group
Sawen Paryawaran Chetna Federation

Contact No.:

7379444471, 72, 73

Email:
consultancy_sawens@yahoo.co.in,
splpl.lko@gmail.com,
consultancy.sawens@gmail.com,
ices.com,
Vi .com,

Website:
www.sawenconsultancyservices.com

ENVIRONMENTAL
SERVICES

y
AWEN )

X
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OUR SERVICES

* Environment Impact Assessment Studics (EIA)
* Environment Clearance CTE/CTO from SPCB
* NOC from Central Ground Water Board
* NOC from Forest Department
* Environment Management Plan (EMP)
. bnvn'nnmenl ‘iocml Governance
A uul s/
. Envnronment Education & Training
# Preparation of detailed Project report on pollution
control system
® Risk A and Disaster \
» All type of waste Management System,
* On-site Emergency Plan
* Socio-Economic & Biodiversity Studies
* Micro Metrology Studies
« Performance Evaluation Study of Pollution
Control system
» Prefeasibility Studies & Carbon Crediting
* Environment & Social Impact Assessment (ESIA)
* Cost Benefit Analysis & Environment Budgeting
* Wetland approval from Authority

READY TO USE

Supply,  Ercction, . ﬂo-l & Water Testing

Commissioning and Training of STP's, ETP's, WTP's FSTP’s

(MBBR, SBR, MBR SAFF, ASP, ZLD & Wetland ete:

Technology) & APCS

* Operation maintenance & Quality Control of ETP's, STP's, &

WTP’s FSTP’s on Annual Contract basis

® Troubleshooting & Modification of ETP’s, STRJ wmﬁ?m’

& APCS

® Commissioning of Pollution Control Systems,

| LABORATORY TESTING

. Mubxlc Sawen Soil
Testing  Kit  for
determination of pH,
N, P &K levels

* Media & Bio culture

* PCC Reactor

® Environment: Effluent, Sewage, Ground water, Surface water, Indoor & Outdoor swimming pool, Air,
Chimney & Vent Fugitive emission, Vent Emission work zone & indoor area, Ambient Noise Source
noise, Liquid waste/ slurry/ Sludge Leachate, Municipal solid waste, Soil, Sediments, Used waste oil,
Construction water, Drinking water, Industrial water, Irrigational water

o Food safety: Beverages, Canned & Processed food, Fruit and Fruit products, Milk & Dairy Products.

o Biological Testing: Pathogens- Total Coliform, Salmonella, E. coli, Shigella, Vibrio, Yeast & Mould,

Staphylococcus, Bacillus.

Recognition & Accreditations
A & =

Dr. Rajesh Kumar Singh
Chairman Cum
Managing Director

About us

Sawen sustains a panel of eminent Scientist, Engineers
and Technicians committed for Research and Development
of Environmental viable products & Technologies for
service of mankind.

Sawen provides “Total Environment Services” and
promotes quality Education & Training among
Environmental Professionals, Research and development
for achieving vivid




