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Background

Plastic waste has become a major component of riverine and coastal pollution. Recently, the
abundance and effects of small plastics, namely microplastics, raise an increasing concern as
several studies have shown the harmful effects of microplastics on organisms upon ingestion.
Microplastics can also act as vectors to transfer endocrine-disrupting chemicals and other
pollutants from the environment to organisms. Currently, most microplastic studies are
concentrated in developed countries such as Europe, North America, and the East Asian region.
Few studies on the subject have been carried out in the Southeast Asian region. However,
countries in the region are facing significant challenges in plastic waste management. In the
top 10 countries that have mismanaged plastic waste, 5 countries belong to ASEAN. Therefore,
it IS necessary to communicate among researchers to work together with this emerging
pollutant, so as to find environmental measurements for the prevention of microplastic

pollution and to support sustainable plastic waste management.

This webinar is co-organized by Sirindhorn International Institute of Technology (SIIT),
Thammasat University, in celebrating the 30th anniversary of SIIT, Chulalongkorn University,

Thailand, and the Institute for Global Environmental Strategies (Japan).

The objectives of this international webinar are:

» To understand sources and measurements for prevention/control of microplastic
pollution in the environment.
» Capacity building of researchers working on microplastics.

» To create a research network for microplastic pollution.
Topics

Monitoring, distribution, sources, and abundance of microplastics.
Environmental measurements for microplastic pollution.
Removal technologies for plastics and microplastics from the aquatic environment.

Microplastic accumulation in biota and impacts.

YV V V VYV V

Other topics are relevant to microplastic research.
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BUILDING CAPACITY FOR MICROPLASTIC MONITORING AND
EVIDENCE-BASED POLICYMAKING

A. Abeynayaka®”, P. J. D. Gamaralalage! A. D. Igalavithana?, L. Jayarathne®, T. C. Kieu-Le*,
S. A. M. Makehelwala®, P. Ngoc-Bao?, T. T. Nguyen-Sang*, R. P. C. H. Perera?, T. N. Phuoc-
Dan?, M. R. Pinnawala?, E. Strady®, P. Van-Hieu’, S. K. Weragoda®

!Institute for Global Environmental Strategies (IGES), Kanagawa, Japan
2 University of Peradeniya (UOP), Peradeniya, Sri Lanka
3National Institute of Fundamental Studies (NIFS), Kandy, Sri Lanka
#Ho Chi Minh City University of Technology (HCMUT), Ho Chi Minh City, Vietnam
SInstitute Joint Research and Demonstration Centre (JRDC), Peradeniya, Sri Lanka
SInstitute for Research for Development (IRD), University of Toulon, Marseille, France
"Division of Marine Environmental and Ecological Research, Vietnam Institute of Seas and Islands (VISI),
Hanoi, Vietham

* Corresponding author. Tel: +81-46-826-9620, Fax: +81-46-855-3709, E-mail: abeynayaka@iges.or.jp

Microplastics (MPs) and plastic-related chemical pollution are widely discussed in the
literature. The presence of MPs in environmental compartments create adverse impacts on
ecological systems and potential exposure of human through several pathways. Hence
monitoring plays an important role in upstream and downstream mitigatory measures. The
present study focussed on capacity building of potential stakeholders for the MPs monitoring
and regulatory measure development. The situational analysis and training need assessment
(TNA) of the two countries, Sri Lanka and Vietnam was extensively conducted by using a
structured questionnaire, and then information validation was conducted through stakeholder
consultations and technical experts (national, regional, and international). Tow working groups
consisting of thematic leaders, consultants, and local and international experts were formed for
each country for the TNA. The study recognized and proposed, a) education, b) resources and
¢) institutionalization three main areas for capacity building. The education of the potential
stakeholders included a foundation course module on MPs and an advance course module on
MPs sampling, analysis, and data reporting for the identified stakeholders in the MPs
monitoring chain. The identified area included the selection of sampling locations and sampling
methods for water, wastewater, fertilizer, and soil; pre-treatment and transportation samples
under the required conditions; selection and development of analytical methods for water,
wastewater, fertilizer, and soil samples; identification and quantification of plastic polymer,
their state, and potential risk; methods used in data analysis and reporting with minimum

information; and use of appropriate data sharing platforms and citizen science data usage.
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Keywords: microplastics; capacity building; monitoring; evidence-based policy; training needs

assessment.
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Microplastics:

Leakage

- Fate
- EXxposure
. Effects
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FAIR Data: Essential for Optimizing the Impacts of Funds and
Generating Information for Evidence-based Policymaking.

Along with the increasing recognition of microplastic
pollution and its effects at global, regional and

national levels, sources of funding for priority

research on microplastics are also increasing. & frontiers

in Environmental Science Freshwater Science
Current State of Microplastic Pollution Research Data:

While funding will certainly generate data, however, Trgnq;inAvailab;lityands°urcesofopen pata
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Properties of Microplastics

Dimensions
Thickness
Surface area
Ferret’s diameter

Environmental
Concentration

Particle size
distribution

Colour
Red
Orange

Brown
O whita
White
Grey
Blue
Green

Rochman et al, 2019.

Amila

Morphology
Fiber
Fiber bundle
Fragment
Sphere
Peliet
Filrm
Foam

Eco-toxins
PAHY
PLBs
DT

Heavy maetals
PBDES

Additives
Plasticirers
Colorants
Reinforcements

Fllgry

Flame retandanits

Stabilizers

Relatively simple approach ‘

Advance equipment ‘ ‘

Product types
Primary
Fri-produection pellets
Personal care products
industrial abrasives.
Secondary
Agricultural materlals
Beverage bottles
Carry badgs
Construction materials
Contadners
Chothdng
Cutlery
Electronics
Food packaging
Film
Furmniture
Insulation
Mattresses
Medical
Fillosars
Piges
Teutiles
Toys
Tifies

A\

Source




Tiered Microplastic Monitoring Process

- EXxpenses, time,
Information

- |Initial screening

. Bulk
guantification

. Detailed
Characterization

Amila
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Working Groups

and Activities

Committees and Working Groups

Activities and Deliverable Outputs

Working Group and coordination committee

j———

Online/Hybrid/In-person inception meeting and workshop.

A

Work throughout the project. There is a working group for

4 reach country and from each country working group about

two members represent the coordination committee of two
country works

s Regional and .
. International
International .
Country . Technical
Working/
taskforce . Expert
Advisory .
Committee
Group

Methods review draft (one joint report)

Sri Lanka and Vietnam (one methods review and separate country situation analyses). h

Brief situation analysis report for a country |[®
from each region (5ri Lanka/Vietnam)

Review the globally available microplastic sampling and
analytical methods, minimum data reporting
requirements (for different media including freshwater,
sediment, soil, wastewater, drinking water)

Imitial identification of the needs and available resources (i.e. training
needs assessment, available resources such as equipment, training
facilities etc.). Data will be collected through a guestionnaire and personal ]
imterviews. The questionnaire is 3 one common for both countries and will
be prepared through collective efforts of working group and the inputs
from the methods review. r

—_— = — — — — —

International Workshop
Methods review (one joint), situation analyses (one from each country) and expert presentations
and discussion

Technical advises, resources development, regional
implementation support, fund channeling support.

i‘—'\-l'll _

— u = u u = u u u =
Review by local, regional and International experts. Methods review 5i . .
Finalize the Appropriate Methods for Training ) Ituation review
program final and needs report L
— - (including
Training curriculum and program development .. .
. . Training monitoring and
(including some resources to support the , . .
curriculum policy process
programs)

| | | I ] | | ] T H N |
Few Training Programs (National and Regional)

reguirements) m
| | | [ [ [ [

National and Regional Training Program Continuation

Monitoring and Policy Processes development
and Institutionalization




Steps for Achieving
the Objectives of
Capacity Building for
Microplastic
Monitoring and
Evidence-based
Policymaking

Amila

Situation Assessment

Set Targets

Capacity Building

Monitoring

Policy Recommendations

Regulations

A. Micropalstics and associated chemical
impacts Situation Assessment
(Globally sufficient evidence).

B. Presence (quantity)and associated
chemical composition to be
monitored

A. Knowledge

B. Capacity

C. Evidence (Monitoring)

D. Quality Standards

A. Knowledge

B. Resource

A.  Monitoring Plans

B. Monitoring Strategy

A. National standards considering local
context and regional/global guidelines

B. Institutionalization
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TNA: Research Approach

The data required for this study were obtained mainly through the use of a structured questionnaire.

Quantitative information was collected from different focus groups and other general stakeholders. The
following steps were followed in carrying out this study:

1) Detailed literature survey of indexed journals and internationally published reports
2) Determining and designing the survey for data collection

3) Collecting empirical knowledge through questionnaires, field visits, workshops, and expert opinion
[Key Informant Interview (KIl) and Focus group discussion (FGD)]

4) Producing a preliminary report

5) Validation of information via stakeholder consultations and inputs from the subject experts (national,
regional, and international)

A working group including thematic leaders, consultants, and local and international experts was formed to initiate and
conduct the TNA preparations. The questionnaire was then drafted incorporating inputs from the thematic experts before

Iabemg finalized.
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Awareness: Impacts of Microplastics Related to
Pollution

Acquatic creatures (96.4%)
Human Health (94%)
Animal live inland (84.5%)
small Ani. in the soil (71.4%)

No evidence (1.2%)
| have no idea (1.2%)

Marine and human health impacts are widely discussed in early
literature and in the public media.

However, the recent findings and discussions are having some lag.



Awareness: Human Exposure to Microplastics

Eating Fd

Drink. tap wa-

Eating fd in Plastic conta.
Drink. bottled wa.

Cos. & Per. care pr.

| don't kw. much of this
MPs willn't enter hum. body
Memberance treat. wa., pip-
Air

Fish & acq. sea fd-

(84.5%)
(59.5%)
(70.2%)
(78.6%)
(45.2%)
(9.5%)
(1.2%)
(1.2%)
(1.2%)
(1.2%)

Lack of awareness on certain exposure pathways can be identified.

Amila
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Publications: publications (international and national) related
to microplastics-related pollution published by the targeted institutes

publish international papers on microplastics publish national papers on microplastics

@ Yes

® ves
® No

® No

&

Inland microplastic pollution related information for Sri Lanka is
unavailable. National level publications and platforms are to be
provided to gather the information.

Amila
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Areas of Study Microplastics by Institutions

Fresh water (56.3%)
Marine wat (50%)
sediment (31.3%)
Biota (31.3%)
Waste water (31.3%)
soil (12.5%)

Atmospheric fallouts |  (0%)
Food (18.8%)

Institute scope cover the most of the compartments related to the

microplastic pollution.
Amila 12



Usage and Ownership of Equipment

I Use your own equipment [l Borrowed from others... [ Own but do notuse [l Do not own and do not..

1l n 1PN

%]

o

Boat Core-sampler Pump Spatula

Sampling equipment usage: Own and borrow, both are commonly
practiced.

Amila
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Techniques and Instruments using

(12.5%)

Microscopy coupled to FTIR
Microscopy coupled to Raman
FTIR spectrometry

FTIR-ATR spectrometry
pFTIR spectrometry

(62.5%)

(12.5%)

Raman spectrometry (25%)
pRaman spectrometry
LDIR (12.5%)
Thermal analysis (pyro-GC/MS)
Fouracene dye coupled with mi... (25%) @ Yes
@® No

FTIR based analyses were reported as common
method in the country.

Certain institutes need to reach other institutes
for the polymer analysis

Amila

Percentage of lab-owned
equipment
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Observed Common Urban Water Cycle in Sri Lanka

Sludge Land
Application
L Tk
&

‘1%:‘". 9

Drinking Water Treatmenit

B e soue T N

Amila 15



Gaps and Capacities Identified

Awareness

Certain gaps exist in comprehension of the impacts of microplastics.

Lack of awareness may lead to the lack of attention regarding plastic pollution and microplastics among the potential stakeholder
communities, thus potentially hindering their engagement in microplastics monitoring and policymaking processes.

The maijority were in favor of having a monitoring system for microplastics

Training programs needs to be institutionalized, and individual training modules need to be planned in detail, together with development of
supporting resources.

Knowledge/skills and infrastructure/facilities for microplastics monitoring

Amila

At institutional level, lack of technical knowledge and skills has been identified as one factor behind the lack of monitoring despite
monitoring being within a particular organization's scope.

Sampling practices are highly dependent on the available facilities of institutes.

Institutionalization and coordination of facilities and stakeholders for resource sharing and where/how to access resources are essential.
|dentification of the role of each institution and different sections within institutions.

Some lab equipment is available for analysis tasks; however, the scope and channeling of equipment for monitoring programs is currently
unclear, and thus need to be delineated.

MOWS currently lacks micro-Raman/FTIR facilities, and while institutional collaboration could resolve this bottleneck during training
activities, long-term monitoring programs for drinking water necessitate more concrete provision of facilities.

At present, some organizations possess organized laboratory systems, and the national water supply and drainage board has a cluster-
based system involving regional and central levels. Capacity-building activities should be aimed at further strengthening such systems to
enable comprehensive island-wide monitoring programs.

16



Proposed Training Module

Microplasticrelated

capacity building

Resources
_ _ Preplaning,
Awa reness and (Sampling equipment Implimentation and
Education and analytical Operation Program
equipment)
! - ’
I : ' '

e T, o Advanced Course
[Awareness and basic ) _
understanding on MPs (Sampling, Analysing,
and Impacts) Data reporting, etc.)

Clusterring, sampling
and analysis chains

Role Identification I e gy

arangment

Awareness
« Certain gaps exist in comprehension of the impacts of microplastics.
« Lack of awareness may lead to the lack of attention regarding plastic pollution and microplastics among the potential stakeholder
communities, thus potentially hindering their engagement in microplastics monitoring and policymaking processes.
Amila 17



Training Module

Designed two course
modules for Sri Lanka
for the capacity building
program

. Foundation course
. Advanced course

Amila

Table 3: Foundation course module

Module Foundation course on microplastic monitoring and evidence-based policy
Title measures

Duration One day (355 min. excluding breaks)

Classroom 190 min.

lecture

Group 165 min.

exercise and

discussion

Objectives To provide a basic understanding of the origin of microplastics, their fate and
health impacts, and mitigatory technologies — particularly aimed at policymakers,
researchers, laboratory analysts, students, and water practitioners.

Learning On completion of the training participants will be to:
Table 4: Advanced course module
Module Title Advanced course on microplastic monitoring and evidence-based
policy measures
Duration Four days (1,540 min., excluding breaks)
Classroom 505 min.
lecture
Group 1,035 min.
exercise and
discussion
Objectives To provide the knowledge needed to understand the origin of micro-plastics,
their fate, and health impacts, design experiments, develop analytical methods;
conduct detailed investigations for monitoring and mitigatory technologies —
aimed particularly at policymakers, researchers, laboratory analysts, students,
and water practitioners.
Learning On completion of the training participants will be able to:
QOutcomes = Describe and trace the origin of microplastics
= Recognize the elements, processes, and mechanisms that affect the
water and soil environment
®»  Explain and research on the health impacts of microplastics
®* Describe and implement mitigating principles, strategies, and
implementation
®*  Gain hands-on experience in sampling, pre-treatment, analysis, and
data reporting
® Design and conduct detailed monitoring programs on microplastics
Qutline of 1 Registration and self-introduction of participants
Sessions 2 Introduction to the program
3 Origin of microplastics and adverse health impacts
4 Recognizing the elements, pracesses, and mechanisms that affect the
water and soil environment, and mitigatory technologies
5 Group activities using case studies and group presentations
[ Field visit (Introduction followed by hands-on experience)
1. Identification of sampling points
2. Sampling methods-Water (depth, bottom), Soil
3. Preservation methods
4. Transportation to laboratory
7 Laboratory analysis (Introduction followed by hands-on experience)
1. Sample preparation
2. Introduction to analytical instrument operation (micro-Raman
and micro-FTIR}, troubleshooting
3. Sample measurements, QC, and data analysis
8 Test report preparation and data reporting
9 Presentation based on case studies
10 Identification of policies for microplastics in different countries
Discussion, Q&A, Way forward
Recommende | 1. Jenkins et al. {2022) Current State of Microplastic Pollution Research
d Textbooks, Data: Trends in Availability and Sources of Open Data.
websites and https://www.frontiersin.org/articles/10.3389/fenvs.2022.912107 /abstra
- - o~

1anisms that affect water

mplementation

is

:hanisms affecting water
es

isentations

ar microplastics: emerging
Nature.

dressing the environmental
pen collaboration between

il distribution, composition
‘opogenic litter (pp. 29-56).

World Health Organization;
nayake, P., Abeynayaka, A.,
1. (2022). Microplastics and

xposure Pathways through
asures. Microplastics, 1(1),

cs/microplastics en

: Water Resources Control

ar/certlic/drinkingwater/mi

h-OWARDS MicropLASTIC MONITORING AND
EVIDENCE-BASED PoLICY IMIEASURES

Training Needs Assessment Report
(TNA) Report: Vietnam

Ho Chi Minh City University of Technology (HCMC-UT)
Institute for Global Environmental Strategies (IGES)
Vietnam Institute of Seas and Islands (VISI)

June 2022

DRAFT REPORT

TowARDS MICROPLASTIC MIONITORING AND
EVIDENCE-BASED POLICY MEASURES

Training Needs Assessment Report
(TNA): Sri Lanka

By

Institute for Global Environmental Strategies (IGES)
Joint Research Demonstration Center for Water Technology (JRDC)
National Institute of Fundamental Studies (NIFS)
University of Peradeniya, Sri Lanka (UOP)

June 2022

18



Conclusions and Future Works

FAIR data is important for making evidence based policy

Certain gaps exist in comprehension of the impacts of microplastics.

Lack of awareness may lead to the lack of attention regarding plastic pollution
and microplastics among the potential stakeholder communities.At institutional
level, lack of technical knowledge and skills has been identified as one factor
behind the lack of monitoring despite monitoring being within a particular
organization's scope.

Sampling practices are highly dependent on the available facilities of institutes.
Institutionalization and coordination of facilities and stakeholders for resource
sharing and where/how to access resources are essential.

|dentification of the role of each institution and different sections within
institutions and then coordination.

Developed training programs to be conducted national and regional level
capacity building.
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