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l. (Micro)Plastic Pollution in Yangtze River
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Catchment Country Lower mass  Midpoint mass ~ Upper mass  Total catchment  Yearly average
input estimate  input estimate  input estimate surface discharge
—1 ~1 —1 2y 3. -2
) _*l Yangtze  China 310x10° 333x10° 480x10° 191x106 158 x 10
S "_ e IHMH 19X U LI 172X 17U US XU
X China 6.46 x 10° 739104 114 10° 389x10° 553x 103
Huangpu ~ China 335x10° 4,08 x 104 6.73x10% 262104 4,04 %102
Cross Nigeria, Cameroon 338 %104 403 %10 65%10% 238%10° 240%10?
Brantas  Indonesia 3.3x10% 389 %104 6.37 x10* 1110 818x 102
Amazon  Brazil, Pery, Columbia, Ecuador 322x10° 38910 638 10* 591 10° 140 x10°
; Pasig Philippines 321x10% 388 %104 637 x10% 407 x103 207 <102
. Irawaddy ~ Myanmar 297 x 104 353x10% 560 x 104 377 x10° 549 %103
MPW production Solo Indonesia 265x104  325x104 5.41%10° 158 % 10° 746 X102
=10,000 . Mekong  Thailand, Cambodia, Lacs, China, 188x10% 22810 376 x10% 774x10° 6.01x10°

1,000

e : t ) Myan.rnar, Vietnam y . . g ]
>, onnes annually (Mai et al.,| - = R o A A v

0 tonnes per year

Plastic inputs from rivers 2020) Yangtze River .... an annual input of

@ >20,000

@ =2,000 1“_—.—.-
?%ﬂfmesmm e = - 0.33 (0.31 — 0.48) million tonnes

1.15 - 2.41 million tonnes of plastic waste currently enters the ocean every year from global rivers,

with over 74% of emissions occurring between May and October (Lebreton et al., 2017)
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TOOLS OF THETRADE

Understanding river plastic transport with
tracers and GPS

Plastic pollution in the ocean has become it is possible to determine how far plastic periods {months to years) allow variability
a key concemn because of its longevity and travels; where and what causes plastic and long-term transfer dynamics to be
harmful effects on wildlife and, potentially, debris to become trapped; the effect of understood. The tracers can be tagged
human health. A major fraction of marine river discharge, seasonal change in vegetation  with paint or coloured tape to ensure that
plastic is believed to originate on land characteristics, plastic properties and other they are easy 1o identify, and to prevent
and is sul ly transported via rivers. factors on plastic transport; and the residence  littering, tracers are subsequently retrieved
e However, relatively little is known about thnve of plastic debris in storage. Tracers from beats, bridges or the riverbank using
MPW production how plastic moves in rivers because are items of plastic debris, such as single- fiching nets. More sophisticated tracers
>10,000 mast research has focused on estimating use plastic bottles, that are introduced to contain GPS trackers, providing high
1.000 emission, rather than understanding transfer rivers and their locations recorded over temporal reselution data on tracer location.
1b0 dynamics. tinve. The number of tracers released and They are limited, however, by poor
10 -. Tracers are a simple tool that can be timescales before recovery vary with spatial accuracy (typlcally areund 5 m)
(1] tonne;;_ per year used to improve understanding of riverine each experiment, but large sample sizes and relatively high procurement and
macroplastic transport. Using this technigue,  {>100 tracers) and long monitoring running costs. Additionally. there is

Plastic inputs from rivers a trade-off between battery life and

. =20,000 frequency of signal acquisition.

@ =2,000 Tracer experiments show that

e >200 macroplastic debris moves slowly and

o =20 intermittently in rivers. Many items appear

» »2 tonnes per year to be retained in freshwater systems and
might never make it to the ocean. This
information was initially surprising and it
suggests that current estimates of riverine
plastic flux to the ocean may have been
overestimated. Elsewhere, tracer data can
be used te inform numerical models that
simulate the transport of plastic debsris in
rivers. The identification of accumulation
hotspots can also allow mitigation efforts
o be more focused and prioritized.

1.15 and 2.41 million tonnes of plastic waste
currently enters the ocean every year from global
rivers, with over 74% of emissions occurring
between May and October (Lebreton et al., 2017)

Robert Newbould ([

School of Geography, Geology and the
Environment, University of Leicester, Leicester, UK

e-maik ran 1 4leicesterocuk

Competing interests

... current estimates of riverine plastic
flux to the ocean may have been
overestimated (Newbould, 2021)
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ll. Current Management Strategies

English v

ﬁ MINISTRY OF ECOLOGY AND ENVIRONMENT (o Q)
N==g THE PEOPLE'S REPUBLIC OF CHINA ke

Hot Kevwords: Air pollution inspection clean heating

HOME ABOUT MEE EVENTS RESOURCES SERVICES

. Media News

Home > News > Media News

China unveils S-year plan to control plastic pollution

Source: China Daily 2021-09-23

Font Size:] SML ] [Print] [Close]

BEIJING -- China on Wednesday unveiled a plan on controlling plastic pollution over the next five years, aiming to effectively curb
white pollution by 2025.
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Water Pollution Prevention and Control Action Plan (2015)

Prevention and Control of Pollution from Ship and Ports Plan (2015-2020)

Soil Pollution Prevention and Control Action Plan (2016)

Release of the Opinions on Promoting the River Chief System in an All-Round Way (2016)
Implementing Program for Prohibiting the Entry of Foreign Refuse to Promote the
Reform of the Solid Waste Import Management System (2017)

Three-year Action Plan For Rural Environment Governance (2018-2020)

Implementation of the Plan for Pilot Development of Solid Waste-Free Cities (2019)
Opinions on Further Strengthening Plastic Pollution Control (2020)

Notice on Solidly Promoting Plastic Pollution Control (2020)

14th Five-Year Plan for Plastic Pollution Control Action (2021-2025)
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(2021-2025)

® Significantly reduce single-use plastic usage in key businesses, including retailing, e-commerce,
§ Targets food delivery, home delivery and hotels ‘
Measures for 2025 ® Ban secondary packaging for e-commerce home delivery in principle
for ® Increase the use of recyclable home delivery packaging to 10 million packages
sources ® Promote eco-design of plastic products — develop necessary standards for single-use and other
f . plastics, optimize their designs and improve their recyclability ‘
0 Details of | e Continue to take measures to reduce single-use plastic usage 3
pollution measures | ® Promote substitutes for plastic products — consider the environmental impact of materials such
as bamboo, wood, paper and biodegradable plastic, as well as develop necessary standards for

products

| ® Establish a system for the collection, transportation and disposal of household waste in cities at
Measures the prefectural level2 or above to significantly improve the efficiency of plastic waste collection
£ Targets and transportation ;
or ® Increase the national capacity for urban household waste disposal to about 800,000 tons per day
CO"ECtiO for 2025 to significantly reduce plastic waste dumped in landfills
® Increase the collection rate of agricultural films to 85% to prevent an increase of agricultural
n, films that are not collected and left on farmland 3
diSpOSﬂI ® Increase the recycling rate of plastic waste as the separate collection of waste is adopted more
. widely across China ‘
and Details of o Develop plastic waste collection and disposal systems in rural areas
. measures @ ® Promote plastic waste recycling 3
recycllng ® Promote construction of waste incineration plants across the country to enhance the capacity to

render plastic waste harmless
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TR
Abandoned woven bags
(polypropylene, PP )

20 000 tonnes/year
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@ Clearance Action in Yangtze River Basin (2018)

»1In 2018, 150 inspection groups inspected the waste dumping specially
along Yangtze River, 1308 problems about solid waste dumping were
found and amended

@ Yangtze River Protection Law (2021)
@ 14th Five-Year Plan for Implementation of Plastic Pollution Control in

Yangtze River Economic Belt (2021)

@ Action plan to further advance the ecological and environmental

protection and restoration of the Yangtze River basin (2022)
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Yangtze River Eco-Environment Protection and Restoration

® 269 research institutions ,

universities, colleges, ...
® More than 5000 scientists

® 58 cities along Yangtze river
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l1l. Next Plan
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eTo further implement the national and local actions on plastic waste

control and management, such as cleaning floating wastes in rivers

®To strengthen scientific & technological support for preventing plastic

wastes and microplastics into rivers from sources
®To strengthen school-community collaboration

e®To strengthen cooperations with all stakeholders, including international

and regional cooperations
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Material flow analysis for quantification of the
plastics pollution challenge

Reporter: Dr. Wei Zhang

Date: 2023/9/12

B FEcology and Environment, Zhengzhou University

Yellow River Institute for Ecological Protection & Regional Coordinated Development, Zhengzhou

University http://www7.zzu.edu.cn/yellowriver/

B  Henan International Joint Laboratory of Water Cycle Simulation and Environmental Protection

http://www7.zzu.edu.cn/wrwer/



(1) Hotspot :

OCEANS

Microplastics
in the seas

Concern is rising about
widespread contamination
of the marine environment
by microplastics

By Kara Lavender Law' and
Richard C. Thompson?

Widely observed in rivers worldwide
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Cited from: Science 2014, 345(6193): 144-145
Environ. Sci. Technol. Lett. 2017, 47258-267
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Abundance of microplastics (item-L™ )

Environ. Sci. Technol 2020, 54, 3740-3751
Marine Pollution Bulletin 2019, 142: 1-14
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(2) Analysis : Material Flow Analysis(MFA) -macro perspective

Around 28 peer review studies have been published around this topic in total: MFA ‘ Law of conservation of mass
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® ~50% of plastic waste is incinerated, ~15% exported, and ~10% landfilled
® jncrease by 65%, 140%, and 90%, respectively by 2050
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Cited from: Science of The Total Environment 2021, 790: 148190
Science of The Total Environment 2023, 875: 162644 At least 2.15 and at most 5.3 gigatonnes of environmental plastics in 2050

SSRN 4263852  Resources, Conservation and Recycling 2019, 150: 1044336 ® 2017, 9.5 megatonnes
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e In-use stock of plastics reached 926.5 Mt in 2020
*24.7% of waste plastics were recycled from 1950 to 2020
eSecondary plastics could supply 49.1% of plastic demand by 2050

Barriers to circularity of plastics

Economic

Policy and behavioural

Designed-in
contaminationin
products

Multiple designs and
grades
Non-reusable plastic
packaging
Contamination of
recovered plastics

Sad

* Insufficientinvestment

in waste regulatory
governance structures
Inadequate economic
incentives through
PRNs for recycling
Lack of recycling
infrastructure

Low cost effectiveness
of production of
recycled plastics

\ad

Logistical, convenience
and perceived hygiene
issues faced by
consumers for reuse
Unsatisfactory
participation by
consumers in recycling
Multiple waste collection
schemes

Lack of stakeholder
collaboration

.

2 2

linear economy

L 2

i Business as usual:

Transition
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Circular economy

Enablers to circularity of plastics

Technological

Economic

Policy and behavioural

Eliminate designed-in
contaminationin
products

Standardise and
simplify product designs
Assess whole life cycle
impacts for decision
making about plastics
management
Establish chemical
recycling processes

.

\ad

+ Provide cost effective

*+ Stimulate creation of

Invest in waste
regulatory organisations
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products for consumers
Improve quality of
recyclate to improve
financial gains

had

recycling infrastructure

.

Standardise waste
collection systems
Reform EPR for
incentivising
reprocessors for
recycling
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encourage consumers
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Enforce existing waste
regulations strictly

.

&
@8 ||

[
MP pollution

Photocatalytic Degradation

0,
1950 1970 1990 2010 2030 2050

C\rcu\ar ECOﬂomy
- . 4

> -
~
= b
Y
/7
/ \

. . / \
Biodegradation \
@ g / Microbial Biodegradable

e 4 I Polymer Plastic Goods
L | e 9 LA
o OH IME7N
‘ L y))
Degradation
Strategies Ep:-‘@éé. /
\ . 5
«OH \ Biodegradable /’
UV/Visible '™’ S Plastic Waste P
Light . ~ " & ”
Photocatalyst -~ -

— o

Cited from: Journal of Cleaner Production 2021,327: 129492 Environmental Pollution 2022, 315: 120334 Resources, Conservation and Recycling 2022, 179: 106085

0w
1950 1970 1990 2010 2030 2050

\
1
1
I




(3) Analysis : Material flow analysis -micro perspective
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(4) Microplastics in Yellow River : micro perspective
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(5) Conclusions

® From the MFA routes, the emissions of plastic have been consistently increasing.

® Through calculation and estimation, at most 5.3 gigatonnes of environmental
plastics in 2050.

® 7o incorporate plastic into the circular economy process and achieve its recycling.

® Plastics could interact with various pollutants at interfaces, thereby increasing
their toxicity.

® The plastics would also collide and aggregate at the sediment interface, thereby

increasing the transportation of plastics.
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Effect of microplastics exposure on the microorganisms
and aquatic plants in lakes and reservoirs
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Research Background and
Significance

Effects on Microbial Community
and Function
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I 1 Research Background and Significance O R gl fbiebiivid

1.1 Overview of micrc

@ Definition: plastic particles less than 5 mm in diameter (thompson et al., Science, 2004)
@ graphically referred to as PM 2.5 in water: United Nations Environment
Programme identified MPs as a significant emerging pollutant

until Studies have confirmed the presence of microplastics in human lungs, liver, spleen,
2023

kidney tissue and even placenta

Primary MPs

: indus%rial . ) LA ] ] ) i ..
Primary £ ErSesne T small-particle plastics specially produced for various applications

Secondary MPs

Secondary - B ?:ural 7 ‘ large quantities of plastic waste formed by physical, chemical, and

biological processes




I 1 Research Background and Significance

1.2 Hazards of

> MPs’ direct toxicity

Science Current Issue First release papers Archive About v Submit man
The missing ocean plastic sink: Gone with the rivers

Digestive System, Reproductive System,

Photosynthetic System

SCIENCE + 2Jul2021 + Vol 373, Issue 6550 + pp.107-111 »

- H 20 9 A ” GET ACCESS
> Indirect release of toxic substances ~ -

. . L. No missing sink

he food ch d I living
e nte r t e 00 C al n an aCC u m u ate I n IVI n Estimates of the flux of microplastics from rivers, in the context of the mass of
plastic that has been observed in the ocean, have made it appear that a large,
unidentified sink of plastics must exist there. Weiss et al. show that there may not
be a missing sink after all. By reformulating how mass fluxes are calculated from B
observations of particle numbers, they demonstrate that those mass fluxes were
overestimated by two to three orders of magnitude. This explains why the
residence time of plastics in the ocean seemed so puzzlingly short and implies that
ocean plastics may persist and degrade over longer periods than previously
thought.

transport chemical pollutants, such as heavy <

Science, abe0290, this issue p. 107

organisms

@

> Adsorbed toxic substances

metals and POPs

€ The source and distribution of MPs are incredibly diverse: In 2015,
Jambeck estimated that between 4.8 and 12.7 million tonnes of plastic

waste enter the ocean annually, with most entering via freshwater rivers.
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Oxidative stress,
Exercise capacity
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i Surface |
i coating | l'
Biological Effects|
Individual Level

feeding activity, energy reserves, swimming,
respiration, growth, development, reproduction, survival
Cellular Level

developmental defects, oxidative damage,
inflammatory responses, neurotoxicity, metabolism

Molecular Level
gene expression
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1.3 MPs pollution in basin

B Studying MPs in freshwater is a hot environmental science

SCIENTIFIC RESEARCH INSTITUTE

CiEEEm ()

topic e

» MPs in rivers, lakes and reservoirs have been the subject of

extensive investigation.

» Transport of MPs in rivers, lakes, and reservoirs is closely related

to their hydrological characteristics.

» MPs may also inhibit the growth of aquatic plants, inhibit the
activity of microorganisms, and influence aquatic ecosystems'
material and energy cycles. Indeed, the relevant processes and

mechanisms remain obscure.

(Zhang et al., 2020, STOTEN 135979 )
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1.4 Our proposed researc

Due to the need for plastic pollution control in the water environment of the

Yangtze River Economic Belt and the development orientation of our research

institute, we will focus on the following areas of research:

» Occurrence and Transport Characteristics of MPs in Lake or Reservoir

» Effects of MPs Pollution on Water Ecology and Environment

» Ecological Risk Assessment and Control Countermeasures of MPs Research Team

Pollution in Basin Water Environment

PLLS S ELREY RS B f L el e
(RIDKAZ 0 2K ICR 26

Hubei Key Laboratory of Water Resources & Eco-Environmental Sienees

( Changjiang River Scientific Research [nstitnte )

WA PHET
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3.1 Field Investig

» Survey Object: A typical channel reservoir

» Sampling: 9 sampling sections at the reservoir’s entrance, middle and
front (D1~D9), collected surface sediment samples

» Survey Content: The occurrence characteristics of MPs, the microbial
community structure and functional characteristics, the physical and

chemical properties of sediments

» Time: August 2021
» MPs analytical method: Dual density separation method Survey sampling points
» Microbiological analytical method: High-throughput sequencing of the

16SrDNA gene, Functional gene chips
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3.1 Field Inves

Microscopic Identification by Integrated
observation Raman spectrometer analysis

r

Extract

Qualitative

The investigation and testing workflow of MPs

' The main colors of microplastics are red, yellow, white, green, '

blue, purple, pink, grey, black, transparent and others.

Microplastics testing equipment
Microscopic Raman Spectrometer

Spherical, thin films, fragments and fibers are the main shapes.
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3.2 Microbial Co

> 53 phyla of bacterial communities were found, with Proteobacteria, Bacteroidetes, Verrucomicrobacteria and

Nitrobacteria being the dominant phyla.

> More microbial species in reservoirs, especially in areas with slower water flow, and the fewest near dams.

> Microbial diversity and abundance were greater in regions where microplastics were abundant. Environmental

factors, such as the content of TN and TP, sediment particle size, and microplastic abundance, may account for

61.8% of the variance of the microbial community.

031
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05
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2 212

0.5
RDAI1[38.7%]

Venn diagram of common or

i : Redundancy analysis
endemic species
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Microbial alpha diversity index statistics
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3.3 Microbial Function

y Global Wate

.- Partnership
China Yangtze River

> In regions with fast water flow, N and P cycling functional genes were abundant and active, whereas C and S

cycling functional genes were scarce and inactive

> Functional genes C, N, P, and S expression activities in coarse sediment particles were low.

> In regions with a high abundance of microplastics in the reservoir, the functional activity of the C and N cycles

was low, while the functional activity of the S cycle was strong.
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» Experimental Methods: Microcosms

» Tracer and quantification: europium-labeled PS
» Treatments: ck, 1000 nm PS, 100 nm PS

» Concentration: 0.1 g/kg, 1 g/kg

» Observing targets:

1) Sediment: oxidation-reduction potential (ORP), pH
2) Water: DO, conductivity, pH, ORP

3) Chlorophyll fluorescence characteristics: Fv/Fm, Y (1), gn,
gp, gL, ETR

V.denseserrulata+Sediments+sMPs (PS)

4) Photosynthetic pigment content: chlorophyll a, b, ¢
5) Biomass: plant length, fresh weight, tillering
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4.1 Transport

® Root is the main organ where sMPs accumulated the most
® 7 to 12 percent of the SMPs consumed by V.denseserrulata
® Root of V. denseserrulata contained a small number of 100-nm plastic

particles but none of 1000-nm plastic particles
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» sMPs (PS) significantly reduced the ORP and increased the pH of sediments. 100-nm particles had a more significant

effect on plant growth than 1000-nm particles.
» A dose-response experiment (0-1000 pg/g) showed that the growth of V.denseserrulata in wet sediment was not

affected until the dose reached 1000 ug/g (i.e.,0.1% wiw).
» The observed effect dosage of 0.1%w/w sMPs significantly suppressed plant height and biomass by 19.2-22.3% and

10.8-15.8%, respectively.
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€ The dam operation increased the microbial diversity of surface sediments. Furthermore,
the carbon, nitrogen, phosphorus, and sulphur cycle activity of the microbial flora in the

reservoir sediment coarsening and microplastic accumulation areas was relatively low.

@ Bitter grass could inhale nanoscale PS plastic, which would be more concentrated in the
root. It significantly inhibited the height and biomass of bitter grass, decreased sediment

ORP values, and increased sediment pH.
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I 4 Conclusion and Future Work cemanen L

¢ It i1s intended to conduct further study on the occurrence characteristics of

microplastics from different sources in the basin and analyze the microplastic sources
In the lake and reservoir. .

¢ to conduct a study on the influence of hydrological changes on MPs" transport
behaviour under river damming conditions

¢ to identify the water ecological and environmental effects of microplastic pollution;

and propose countermeasures and measures for controlling such pollution in lakes and

.."‘": iyv-‘f‘ /,,.
7

reservoirs
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Content

® Background
® Land-based plastic waste pollution

® Practice of No-Plastic-in-Nature
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 Plastic pollution resulted in irreversible impacts on marine and terrestrial ecosystems

« The very first step is understand land-based plastic waste emission and pollution (UNEP, 2021)

« Yangtse River was considered as one of the largest plastic-waste generator into ocean?

Datasets and, systematic methodologies were insufficient
for understanding the river-basin scale plastic pollution

Rural sources

Urban sources

Plastic waste
generation
from land

¢

Plastic leakage
to rivers &
lakes

Rain, runoff, wind...

¢

Plastic
emissions to
ocean

River and
coastal clean...
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Research Objectives [ Urban and rural consumption ]
: : |
« Establish a Land-based plastic ) L Dy L \
waste flow model and a Durable goods Disposable plastics
database covering the whole g - 1 R
. . Plastic stock Plastic-waste emission
life-cycle of plastic waste : N :
management system : ! ]
. Recveled Collected Leak to
- as MSW nature
Find the key sectors and the y
hotspots of land-based plastic |
Leak to
waste management system [river . ,ake}

Data quality is low
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Estimate the disposable plastics in provincial-level

« Per capita plastic waste generation rate: 8.5 ~ 18.6 kg/cap.yr

- Significantly higher generation intensities in cities compared to rural areas
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-~ 20000 -
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7000 - 218000 - 1 Rural
3 ]
‘ o B 16000
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(10375) £ 5000 @ ] I
£ © 12000 =
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Up-Scaling | o 2B < 10000 I

3 g ] - |
Weight £ 3000 & AR
Il m ]
r— s € 6000 -
\ 2000 - o l
o 4000
1000 8 2000 -
=2 ]
Lab-test 0- 9 ' ' : ' :
ab-tes = 7 . : Eastern region Central region Western region
(114 samples) Quantities and compositions of plastic packaging waste

(Zhang et al., 2023, Resource, Conservation & Recycling)
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Estimate the plastic-waste disposed in controlled MSW treatment facilities

« 135 city-level waste composition data > BPNN modeling - city-level disposed plastics
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(Ma et al., 2023, Environmental Science & Technology)
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Upscaling the plastic pollution data in Yangtse Rive basin area

« From 2006-2017, the nature-leakage of plastic waste decreased by 79% (77 kt in 2017)

« Hotspot: 1) rural areas in middle stream (~49%); 2) agriculture film, food package, ...
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2020: WWEF selected Yangzhou as the No-Plastic-in-Nature Pilot-City

« Set the boundary and the monitoring indicators of the pilot area

s

8 W et \ —T - .
Pvtigie . R R e

A e W ™
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No-plastic in Nature Pilot Area In

Yangtse River Reserve of Yangzhou City

(WWE-UN Habitat)

1 Per capita plastic package use kg/cap.yr
Waste
2 Decrease of disposable plastic use %
reduction
3 Non-degradable plastic bag use kg/cap.yr
4 Recycling rate of plastic waste %
(GG f 5 Recycling rate of plastic mulching t/yr
6 Recycling rate of express plastic waste t/yr
(LGN R 7 Plastic waste controlled treatment rate %
nature
8 Plastic waste in river bank kg/ha
leakage
9 Public participation in NP program Pop.
Culture
10 Environmental education events times
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Industrial
plastics

Daily-use
plastic

Agricultural
plastic

Practices for No-Plastic-in-Nature Pilot-City in Yangzhou

25.3kt

171.0kt

9.0kt

0.3kt

6.5kt

43.2kt

2.6kt

15.0kt

1.5kt

Industrial ek

production

Household] 7%

Express | 9.0kt
delivery

Terminal-
kel 0.3kt

6.5kt
Supermarkef]

43.2kt

Hotel

2.6kt

Catering
industry

Agricultural groK
film

Posicall ¢

container

« Material flow analysis of plastic
waste in Yangzhou City

« Recycling rate: 42.7%
« Uncontrolled treatment rate: 2%

Harmless
treatment

Recycle

Informal landfill
fLeakage to the
environment

60m/4.5cm
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Practices for No-Plastic-in-Nature Pilot-City in Yangzhou
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Established 87 recycling station for agriculture plastic mulching film (RR-90.5%)
Set 1457 recycling node in Supply & Marketing Cooperative networks
Recycling 2000 tons of fishing nets and gear (forbid fishing policy of Yangtse River)

Upgrading the source-separation system (60 recycling center, 4 centralized facilities)
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Plastic waste Carbon footprint EPR for two-big Action Plan of
Generation and analysis of clothing (fast moving mitigation plastic
Migration in enterprise (ANTA) products and pollution in Yangtze
Yangtze River Basin and recycling tech. express delivery) Delta Area

2019 2020 2021
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