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Thait WEEE and International Environmental Agreements

&

&

Plastic

Treaty

POPs Industrial Chemicals:
* Process chemicals = Contamination Elimination &
* Additives in products > Remain in WEEE

* Contamination in Secondary Materials Management

E-waste Amendments Transboundary
Plastic Waste Amendments & ESM
Low POPs Contents

o — — — — — — — e e e

* Chemical of concerns in plastic Product Design

|

I

products (&Waste) & L]fecycle Mgt :

e Emission of Plastic Pollution& ~ /!

Microplastics
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dj;o NauUDVals POPs

&

LADLAYAS

DDT, Mirex,
Chlorpyrifos,
Aldrin, Chlordane,
Chlordecone,
Dicofol, Dieldrin,
Endrin, Lindane,
Methoxychlor

23/12/2024 POPs in Thai E-waste

-

.

b,

L1
[ X-X-X-X-)

LAUDAOAIHASSY

PFOS, PFOA, PFHXS,
SCCPs, PBDE, PCB,
HBCD

(MCCPs, LC-PFCAS) /
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SC POPs Industrial Chemicals
Potentially Present in Thai E-Waste

@ Original POPs
- VR

@ - N
3% 15388 o o (080 9 o 3o

0 NIPs were submitted
a Newly listed POPs

2004 COP4-2009 COP5-2011 COP6-2013 COP7-2015 COP8-2017 COP9-2019 COP10-2022 COP11-2023 2025 ‘
o Aldrin 3 o Chlordecone o Endosulfan e HBCD o PCPA v ® deca-BDE » PFOA ® PFHxS o Methoxychlor o MCCPs?
¢ Chlordane e Lindane © HCBD ® SCCPs Kl * Dicofol o Dechlorane Plus | ® LC-PFCA?
o DDT ® a-HCH oo PCNs 721 v ® HCBD + Chloroyrifos B
* Dieldrin ® B-HCH ‘ » UV-328 pyrifos i

® Endrin see PeCB
g  HBB .
® Mirex o penta-BDEs 1 d |
PR E @ Pesticides
o Toxaphene

oo PCB ° PFOS l ‘ Industrial Chemicals |
o Di S .F - Unlntentlonal Production (UPOPs) |

10XIN uran [ - .
(‘/ Baseline data established | Cl: Chlorinated Hydrocarbons |

| Br: Brominated Hydrocarbons

Note: Numbers in the square I v' Ability to identify substances and measure contamination levels, though
F: Flurorinated Hydrocarbons |

boxes indicate the expanded capacity is needed

—_— e —

lassification of subst : : %,
E:;:r Eae}j;zzrjguz anees I Q Infrastructure development needed for commercial operations _+Substance listed in multiple groups |
Substance Act, BE. 2535. \ U Evaluation required for suitable management technology Source: MTEC 2024
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dans POPs s19nN1soU —
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Br

0~ Brominated Flame
/C[ © Retardants
Br

‘Dual function’
HaC (Plasticizers & FR)

(IN\ UV Stabilizers &
Anti-oxidants

[ =

J3

PBDE, HBCD
(Novel BFR: BTBPE, DBDPE, ..)

SCCPs, MCCPs, (LCCPs)
PIP (3:1)

UV-328, UV-326, ...
2,4,6-TTBP

PFOS, PFOA, PFHXxS, LC-PFCA,
PFHXA
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Other Substances of Concern (SOC) in e-waste

Toxic metals

Other POPs

Non-POPs SOC

(ODS - in

materials)
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Sb, Pb, Cd, Hg, Cr(VI), Organotin, ...

Novel BFR, PFAS, UV stabilizers, PAH,
Other CPs?

Chlorinated Phosphate Esters,

Toxic Plasticizers (Short-chain Phthalates),

Antioxidants & Stabilizers

HCFC Blowing agent & Oils, ...
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POPs in Thai E-waste

E-waste Amendments (BC-15/18)

Effective: 1 January 2025

* Annex Il (wastes Requiring Special Consideration):

* Y49: Electrical and electronic waste

* WEEE, WEEE Components, Waste arise from
processing of WEEE or WEEE components

* Annex VIII (Subject to the PIC procedure):

* A1180 - A1181

* WEEE, WEEE Components, Waste arise from
processing of WEEE or WEEE components

* Annex IX (wastes presumed not to be hazardous)

e aUSWBﬂWSﬁlﬁHDﬁ_DOﬁU E-waste oon
( B1110, B4030)

© MTEC 2024 All Rights Reserved



POPs Waste

O Eliminate or minimize
” POPs in products and waste,
I N U Develop appropriate strategies for identifying POPs
( . r (stockpile, in products/articles in use & in waste)
N < O ESM: Safely destroy or transform POPs waste

Domestic L)

responsibility =
Waste

- Contain POPs?

Above LPC

of that POP?

L Waste classification
=  Waste with POPs > LPC are classified as Hazardous

o

Waste
) O Establish ESM guideline for POPs waste
O Control transboundary movement of POPs Waste

O Minimize the generation of POPs waste through
upstream measure
L Monitoring and Reporting

Transboundary

LPC = Low POPs Content
ESM = Environmentally Sound Management
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1 POPs must be destroyed or
irreversibly transformed

= List of acceptable methods
Q Prohibit recycling, recovery,
reclamation, direct reuse or
alternative use of the POPs;
1 Prohibit transboundary movement,
except for safe disposal
O Landfilling is prohibited

Below LPC

0 Manage in an environmentally

sound manner

O Controlled landfilling, reuse, or
recycling, is acceptable provided it does
not lead to significant POPs release or
pose risks.



LOW POPS Content (LPC) Capacity to assess

Key Considerations LPC will be discussed

1.

~

N the next section

Environmental and human health considerations

* Are there additional essential considerations or data from a more practical waste management perspective (beyond what's
already agreed under BC &SC)

Availability of adequate capacity for analysis
*  What analytical methods are used? What are the analytical limits?

Range of concentrations in articles, materials and waste
* Any new data/information

Limit values within national legislation

* Does your country consider the low POP content in the general technical guidelines to be the hazardous level for determining
control of hazardous waste under the Basel Convention?

Availability of identification and separation technology

* Istechnology available in your country to identify and separate wastes containing this POP above or below each of the low POP
content values identified above

Availability of treatment technology

Limitations of knowledge and data
* Are there any known data gaps for this specific POP or information that would be needed to inform your country’s assessment of
each low POP content value identified above?
Economic considerations

*  What would be the approximate cost of implementing each low POP content value identified above in your country, taking into
account, among other things, the cost of sampling waste streams, cost of treatment, volume of waste that needs to be treated,
additional human resources required, etc.

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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Provisional LPC

. pOP Low POP content (Analysis Technique)

HBCD 100 mg/kg or 500 mg/kg or 1000 mg/kg

O sl cieelecizinl= - 50 mg/kg or 1000 mg/kg as a sum

50 mg/kg

PFOA [50 mg/kg]
[1mg/kg (PFOA and its salts),
40 mg/kg (Sum of PFOA-related compounds)]

compounds]
[in Waste Aqueous Film Forming Foams (AFFF)
- 0.025 mg/kg for PFOA and its salts, and
- 1mg/kg for related compounds]
1 mg/kg (PFHxS and its salts),

40 mg/kg (sum of PFHxS-related compounds)
[5 mg/kg or] 50 mg/kg

SCCPs [100 mg/kg] [1500 mg/kg][10 000 mg/kg]
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C-penta, c-octa & [50 mg/kg as a sum] [500 mg/kg as a sum] [1000 mg/kg as a
c-decaBDE sum]

[0.025 mg/kg for PFOA and salts; 10 mg/kg for related

GC-MS, LC-MS, GC-FID
GC-MS

GC-MS

GC-ECD-MS, MS/MS
LC-MS/MS

LC-MS/MS

LC-MS/MS
GC-ECNI-MS, GC-TOF-MS,
HRGC-HRMS, LC-MS/MS

1



ESM of POPs Waste (2023)

UNITED 1t
NATIONS g@} &)

UNEP/CHW.16/6/Add.1/Rev.1

Distr.: General
1 June 2023

Omngmal: English
BASEL CONVENTION

Conference of the Parties to the Basel Convention
on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal

Sixteenth meeting

Geneva, 1-12 May 2023

Apgenda item 4 (b) (1)

Matters related to the implementation of the
Convention: scientific and technical matters:
technical guidelines

Technical guidelines
Addendum

General technical guidelines on the environmentally sound
management of wastes consisting of, containing or
contaminated with persistent organic pollutants

23/12/2024 POPs in Thai E-waste

IV.A: General Considerations
|V.B: Legislative and regulatory framework
IVV.C: Waste prevention and minimization

IVV.D: Identification of wastes
* (inventories)

IV.E: Sampling, analysis and monitoring

IVV.F: Handling, collection, packaging,
labelling, transportation and storage

I\VV.G: Environmental sound disposal

IV .H: Remediation of contaminated sites

IV.I: Health & safety

IV.J: Emergency response

I\V.K: Public participation

© MTEC 2024 All Rights Reserved 12



|V.B: Legislative and regulatory framework

ARUQlR Waste A POPs tmfiukgolau LPC tu Hazardous wastes

1. MKuUQ Phase-out dates |
(soufivdundooudl POPs wa:aum/Articles NJ POPs 1Au LPC [UMdaag1vugnds)

2. Transboundary movement requirements
AvavluUS:INA — LBuuLdd:=avlUmyangivgndsiuds:tnAdu auoulunnIKuQ

3. Specifications for containers, equipment, bulk containers and storage sites containing POPs

4. Health and safety
protect workers from possible exposure to POPs

5. Specifications of acceptable procedures for sampling and analysis of POPs
6. Requirements for waste treatment and disposal facilities

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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IV.C: Waste prevention

Elements of a waste prevention and minimization program

c 1D ﬂS:UDUﬂ']Sﬁ:EﬂDﬂ'D uPOPs = KH135Ubvnu

e ID AS=UdUNISALE POPs KED fAid POP wastes = 1303 & ([Bnvotdondu

9 aausuiaunisno POP wastes
- wgnnauniv UovaunisdulUou

ID SuATKEDFVUDY NUS=NDUAIY Taunwau KEd Julouans POPs
- paugn uhlumdaaudsnaausu

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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IV.G: Technologies for the destruction & irreversible

transformation of POPs in wastes Minimurm DE=99 999°%
Minimum DRE= 99.9999%
Technology PCB POP- POP- SCCPs
PFASs**  BDEs

(a) Alkali metal reduction ND Yes ND ND ND
(b) Advanced solid waste incineration (ASWI) Yes ND ND Yes Yes
(c) Base catalyzed decomposition (BCD) ND Yes ND ND ND
(d) Catalytic hydrodechlorination (CHD) ND Yes ND ND ND
(e) Cement kiln co-incineration Yes Yes Yes Yes Yes
(f) Gas phase chemical reduction (GPCR) Yes Yes Yes Yes Yes
(g) Hazardous waste incineration Yes Yes Yes Yes Yes
(h) Plasma arc ND Yes ND ND ND
(i) Plasma melting decomposition method (PMD) ND Yes ND ND ND
(j) Supercritical water oxidation (SCWO) Yes Yes Yes Yes Yes
and subcritical water oxidation
(k) Thermal and metallurgical production of metals ND ND ND Yes ND

**. Destruction [QCUUDMKUQUDY SC L1NUU - Wduduo a:lunolKLAa PFASs sUalku
23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved



Destruction efficiencies i

_ (POP content within waste - POP content within gas, liquid and solid residual)

POP content within the waste

DRE— (POP content within waste - POP content within gas residual)

POP content within the waste

DE = Destruction Efficiency
= percentage of POP content within the waste destroyed or irreversibly
transformed by a particular method or technology

DRE = Destruction Removal Efficiency

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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POPs in Thai E-waste

Us:=LQUHK1SD SDULSA

Discussion

1. ASounNNHUIY
Regulatory Framework and Compliance
2. UsztaudutnAada tunisdans POPs

Waste

Technical Aspects of POPs Waste
Management

3. n1sUovfAuuazN1saqanAULdeD
Prevention and Risk Mitigation

© MTEC 2024 All Rights Reserved
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1. ASDUNANHUNY

Regulatory Framework and Compliance

. Effectiveness of Existing Regulatory

Frameworks:

NNRUIgNUDE DUs:ansniwlunisdanisiuans POPs wa:

aisouasgluvg=aLannsadng tWevla?
How effective are current regulatory frameworks in addressing
POPs and hazardous substances in e-waste?

2. Gaps in Enforcement:

DUnuRlUMSUVAUIBNNHUIE ALAEITDVAUaISOUASIELA:

ans POPs (uvg:dlannsoUndnsolu ognvls?
Are there any gaps in enforcement mechanisms for regulations
related to hazardous substances and POPs in e-waste?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved



2. Us=tauautnada tlunisdanis POPs Waste

Technical Aspects of POPs Waste Management

1. Stakeholder Awareness of LPC:

WLAYITDVDAUAULAYAU LPC & Wans:nuuav LPC cons
uuALazAIsYaNIsSNMNUVLFYLIWaVQ?

How familiar are stakeholders with the concept of Low POPs
[ Content (LPC) and its implications for waste classification and
: management?

2.

Managing Waste Above LPC:

[(hednalno:ls na=MRUul>lao1 nnuovidanuuldou POPs
1AUS:QU LPC 2:9nunlUmadaoe1vgnds aiusan ESM

What mechanisms currently exist to ensure that waste exceeding
LPC thresholds is treated through ESM technologies?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved 19



Low POPs Content (LPC)

Key Considerations

1.

~

Environmental and human health considerations
* Are there additional essential considerations or data from a more practical waste management perspective (beyond what's
already agreed under BC &SC)
Availability of adequate capacity for analysis
*  What analytical methods are used? What are the analytical limits?
Range of concentrations in articles, materials and waste
* Any new data/information
Limit values within national legislation
Does your country consider the low POP content in the general technical guidelines to be the hazardous level for determining
control of hazardous waste under the Basel Convention?
Availability of identification and separation technology
* Istechnology available in your country to identify and separate wastes containing this POP above or below each of the low POP
content values identified above

Availability of treatment technology

Limitations of knowledge and data
* Arethere any known data gaps for this specific POP or information that would be needed to inform your country’s assessment of
each low POP content value identified above?
Economic considerations

*  What would be the approximate cost of implementing each low POP content value identified above in your country, taking into
account, among other things, the cost of sampling waste streams, cost of treatment, volume of waste that needs to be treated,
additional human resources required, etc.

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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ADUaIWIsalunisaslvdnu/us:Lou

Provisional LPC ‘ s:Quans POPs ucia:sda lu E-waste

. poP Low POP content
HBCD 100 mg/kg or 500 mg/kg or 1000 mg/kg

O sl cieelecizinl= - 50 mg/kg or 1000 mg/kg as a sum

50 mg/kg

PFOA [50 mg/kg]
[1mg/kg (PFOA and its salts),
40 mg/kg (Sum of PFOA-related compounds)]

compounds]

[in Waste Aqueous Film Forming Foams (AFFF)
- 0.025 mg/kg for PFOA and its salts, and

- 1mg/kg for related compounds]

PFHxS 1 mg/kg (PFHxS and its salts),
_ 40 mg/kg (sum of PFHxS-related compounds)
[5 mg/kg or] 50 mg/kg

SCCPs [100 mg/kg] [1500 mg/kg] [10 000 mg/kg]

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved

C-penta, c-octa & [50 mg/kg as a sum] [500 mg/kg as a sum] [1000 mg/kg as a
c-decaBDE sum]

[0.025 mg/kg for PFOA and salts; 10 mg/kg for related

(Analysis Technique)

GC-MS, LC-MS, GC-FID
GC-MS

GC-MS

GC-ECD-MS, MS/MS
LC-MS/MS

LC-MS/MS

LC-MS/MS
GC-ECNI-MS, GC-TOF-MS,
HRGC-HRMS, LC-MS/MS

21



3. MisUovnuua:NisaqaAuL3sv

Prevention and Risk Mitigation

1. Risk of unintentional recycling:

JAnwLdgviumsUutUsuaviudaqsouaavlagliiduls twevla
How prevalent is the risk of unintentional recycling or mixing POP-contaminated
materials into secondary material streams?

2.Prevent release:
onalno:[suv Nv:yd8 UnvnunisuaaUansans POPs s:H)1vns:udunsslslAa
KHSDN1SA1dQ e-waste? Up:[sngvdipvnisunlu?
What measures are in place to prevent the release of POPs during e-waste recycling or
disposal, and what gaps remain?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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POPs (U E-waste

National Capacity for
Environmentally Sound
Management (ESM) of
POPs in E-Waste
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QD8s189n11sals POPs &
JoNnKUQQIUIvwdQasu ntwuduogvciotlow ...

AMaladooNaAIUNAavAULAzVUUSUITUUDY
Us=tna

Us:tnAlngo: LlasuasivAduaiuisanivinAdALa:
Jsuns:zudunAunmeluds:tnAogvls
WWalRanusadanisans POPs luue:alannsalndld
gvduUs:ansniwuazgodu?

With the growing list of POPs and increasingly stringent
environmental requirements...

Given the nation’'s limited budget and manpower,

how can Thailand strengthen its technical capacity and shift its
national strategy to effectively and sustainably manage POPs in
e-waste?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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e
POPs in Thai E-waste

Us:LQUK1$D SDUNdDV

Discussion

1

ADIAIWISaAIULNATA

Technical and Operational Capacities
ADUSOUDDUDVWDalulaLde
Stakeholder Engagement
ADIUEVEUNIVLASEYNYILA=NSIOU
Economic and Financial Sustainability
ADIUaIWNSaluNIsSUSUDIULAzLASUIND

KUl YU
Adaptability and Circular Economy

© MTEC 2024 All Rights Reserved
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gaAuawIsaautnAdA

Technical and Operational Capacities

1. Irreversible destruction of POPs:

DUtur1/aUassAo:lsunvo lunisiidarsomaleals POPs De10n10s?
What challenges exist in implementing technologies for the irreversible
destruction or transformation of POPs in waste streams?

2. Implementation of Basel ESM Guideline:

(ngddamuawisanvinAdAWgIYWD No-aldunisiHanandaovnu

LudNIY ESM (unisvanisnuans POPs uovoudeyayiuisa?
Are there sufficient technical capabilities to align with Basel ESM guidelines for
managing POPs?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved 26



ADUSOUUDUDVRUdIUlALTe
Stakeholder Engagement

1. Awareness:
Woaulalderan 1wu WslsiAa WSuMIaMA La:AUVIUUDAS:UU [
ADIUAS:KUNAVAIIULAYVDINANS POPs (U e-waste u1nUngtwevlQ?

How aware are key stakeholders, such as recyclers, waste processors, and
informal workers, of the risks posed by POPs in e-waste

2. Capacity building:
UfT]SNﬂE)USUHSE)fT]SWC‘IJ ulrdandIuauasalaulv

AD=EIUWUAIULTNDUA: Jsudsvnisvanisans POPs [a

What training or capacity-building initiatives are needed to improve
understanding and management of POPs?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved
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AWFVEUNIVLASUTADLA:NAISIOU

Economic and Financial Sustainability

1. Financial Resources:

Jurdviounua:lstonaiuisnaduayunisvanisals POPs ogogvéiu?
What financial resources are available to support sustainable POPs management?

2.Incentives:
dusvyvloHSonalnniviAsygnva:lsuionawisadotasunisugudanu

nAs:tdguta:aduayuuudmvitduiascadoudadou?
What economic incentives or mechanisms could enhance compliance and promote
environmentally sound practices?

23/12/2024 POPs in Thai E-waste © MTEC 2024 All Rights Reserved 28



AWaIwIsalunsusuadUa:LASUIADHULDYU
Adaptability and Circular Economy

1.

23/12/2024

Adaptability:
S:UUNDREuddUuU aWISNSOVSUNIVASANTUNSOIUHANLASUYTND

RHuuldau lagtaw:unsaduoowaladnnidals POPs unnuagLtweav(Q?
How adaptable is the current system to integrating circular economy practices,
particularly regarding POP-containing plastics?

. Opportunity:

Olomao:lsUnvlunisusudsunistiinswennsnauuisisu luutu:=lGedAun
Suus:=Aud1ans POPs v:lugnkyunaulundns:uadlaqsuyuldsu?

What opportunities exist for improving resource recovery while ensuring POPs do not
re-enter secondary material streams?

POPs in Thai E-waste © MTEC 2024 All Rights Reserved 29
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