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PREFACE

Persistent organipollutants (POPs) are a group of chemicals that have toxic properties, resist
degradation in the environment, bioaccumulate through food chains and are transported long
distances through moving air masses, water currents and migratory species, withcromsd a
international boundaries. POPs belong to three main groups, however some of the chemicals fit into
more than one of these three general categories:

 pesticides used in agricultural applications
1 industrial chemicals used in various applicatf‘ons

1 chemicals generated unintentionally asesult of incomplete combustion and/or chemical
reaction,

Twelve POPs were initially listed in the Stockholm Convention (shown in bold font in footnotes).
I n general, these 01l egacsedserr@decadasagogheif persigence,p r «
bioaccumulative properties and potential for lsagge transport are well studied, and they have been
globally banned or restricted since 2004. Eighteen additional chemicals have been listed in the
Annexes of tk Convention since, bringing the total number of POPs to thirty as of January 2020 (the
meetings of the Conference of the Parties at which the listing of the chemicals took place are indicated
in parenthesis in footnotes).

Article 16 of the Stockholm Conwéion requires the Conference of the Parties to evaluate
periodically whether the Convention is an effective tool in achieving the objective of protecting
human health and the environment from persistent organic pollutants. This evaluation is based on
comparable and consistent monitoring data on the presence of POPs in the environment and in
humans, as well as information from the national reports under Article 15 ancongatiance
information under Article 17. The global monitoring plan for POPs, whistbkan put in place under
the Convention, is a key component of the effectiveness evaluation and provides a harmonized
framework to identify changes in concentrations of POPs over time, as well as information on their
regional and global environmental tsport.

While monitoring activities are ongoing in the frame of gh&bal monitoring plagGMP), every
six yeas the information generated is collected, compiled and analyzed in monitoring reports
(regional and global). The first two phases of the GMReHaeen implemented during the period
20042017, with two sets of regional monitoring reports and global reports developed to date in the
frame of the GMP and have informed the effectiveness evaluation under Article 16 of the Convention.
The GMP Data Warehuse has been made operational during the second GMP phase and continued
to support the regional organization groups in the work for the collection, processing, storing and
presentation of monitoring data during the third phase of implementation of the GMP.

The present (third) monitoring report is synthesizing information from the first, the second and the
third phase of the global monitoring plan and presents the mewi-dgie findings on POPs

"aldrin, chlordane, chlordecone (C@P2009), dichlorodiphenyltrichloroethane (DDT), dicofol (G@F2019), dieldrin,
endosulfan (CO#, 2011), endrin, heptachlor, hexachlorobenzene (HCB), gammx ac hl or o c-fi€H, o h e x a
lindane) anl by-products of lindane [alphla e x ac h | or o ¢c-HEH) antitetthaerxea c(hU or o c#HECH)]o h e x a n
(COR4, 2009), pentachlorophenol, its salts and esters {C@®15) mirex, toxaphene.

Atetra and pentabromodiphenyl ethers (PBDEs) (&4R009), hez and heptabromodiphenyl ethers (PBDEs) (€OP

4, 2009), decabromodiphneyl ether (CG8P 2017), hexabromocyclododecane (HBCD) (G&P 2013),
hexabromobiphenyl (CGR, 2009), hexachlorobutadiene (C@P2015), perfluorooctane sulfonic acid (PFOS), its salts

and perfluorooctane sulfonyl fluoride (PF®&$ (COR4, 2009), perfluorooctanoic acid (PFOA), its salts and PFOA
related compounds (CO®, 2019), pentachlorobenzene (PeCB) (&F2009), polychlorinated biphenyls (PCBs),
polychlorinated naphthalenes (PCNEOR7, 2015), shorthain chlorinated paraffins (SCCPs) (C8P2017).

¥ Hexachlorobenzene (HCB), hexachlorobutadiene (@QR017), pentachlorobenzene (PeCB) (&HP2009),
polychlorinated naphthalenes (PCN) (C@P2015), polychlorinated biphenyls (PCEs)d polychlorinated dibenze

dioxins (PCDDs) and dibenzofurans (PCDFs).
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concentrations in thésia-Pacific Region. While the first andhe second monitoring reports,
presented at the fourth and seventh meeting of the Conference of the Parties respaciwesd
informationas to the changes in concentrations of the chemicals initially listed in the Convention, as
well as baseline iwirmation on some of the newly listed POPs, this third report builds on the
increasing information base of POPs monitoring data and provides a furtheptihassessment of

the changes measured over time in POPs concentrations, including time trendavaiiebte, as

well as recent baseline information on the more recently listed POPs.



ABBREVIATIONS AND ACRONYMS

ACF Active carbon fiberélt

ALRT Atmospheric bngrange tansport

AMAP Arctic monitoring and ssessmergrogranmme

BCF Bioconcentrationdctor

CEE Central and Eastern Europe

COP Conference of the Parties

CTD Characteristic travelistance

DDD /DDE  Metabolites of DDT

DDT Dichlorodiphenyltrichloroethane

di-PCBs Dioxin-like PCBs

EMEP Co-operativeprogramfor monitoring and evaluation of thergrangetrarsmission
of air pollutants in Europe

GAPS Global atmospheric passive samplingvey

GEF Global environmentdcility

GMP Global monitoring fan

HBCD Hexabromocyclododecane

HCB Hexachlorobenzene

HCBD Hexachlorobutadiene

HCHs Hexachlorocyclohexanes

HPLC High performance liquidl@omatography

HRGC High resolution gashromatography

HRMS High resolution mass spectrometry

HV High volume sir ampler

HxBB Hexabromobiphenyl

IADN Integrated atmospheric depositiogtwork

I-TEQ International toxicity quivalence

Kaw Air/water partition oefficient

Koa Octanol/air partition cefficient

Kow Octanol/water partitionaefficient

LOD Limit of detection

LOQ Limit of quantification

LRT Long-range Transport

MDL Minimum detectabé level

ND Not detected

OCPs Organochlorine gsticides

PAHs Polycyclic aromatic hydrocarbons

PBDEs Polybrominated diphenyl ethers

PCA Pentachloroanide

PCBs Polychlorinated biphenyls

PCDDs Polychlorinated dibenzg-dioxins

PCDFs Polychlorinated dibenzofurans

PCNs Polychlorinated naphthalenes

PCP Pentachlorophenol

PeCBz Pentachlorobenzene

PFHXS Perfluorohexane sulfonate

PFOA Perfluorooctanoate

PFOS Perfluorooctane sulfonate

PFOSF Perfluorooctane sulfonyl fluoride

POPs Persistent aric pollutants



POPSEA
PTS

PUF
QA/QC
QFF
RECETOX
ROGs
SCCPs
SOP

t

TCDD
TEQ
UNEP
UNU-IAS
WHO
XAD

POPsMonitoring Project in East AsiaCountries

Persistent toxicubstances

Polyurethanedam

Quality assurance and qualitgrdrol

Quartz fiber iiter

Research Centre for Environmental Chemistry and Ecotoxicology
Regional Organization Groups for the Global Monitoring Plan
Shortchain chlorinated paraffins

Standard Oerating Procedure

Tonnes

Tetrachlorodibenzp-dioxin

Toxicity equivalents

United Nations EnvironmerRRrogranme

Unite Nations University Institutefor the Advanced 8dy of Sustainability
World Hedth Organisation

Styrene/divinylbenzeneo-polymer esin



GLOSSARY OF TERMS

Activity Any program or other activity or project that generates data or information on the
levels of POPs ithe environment or in humdhat can contribute to the effectiveness
evaluation under Article 16 of thedgkholm Convention

CTD The characteristic travedistancé d ef i ned adsi sttlrenci@lbalffor a
present in a mobile phase
IL-1 Instrumentation level 1 capable to analyze PCDD/PCDF and dieirPCBs at

ultra-trace concentrations: must be aghiresolution mass spectrometrin
combination wih a capillary column

IL-2 Instrumentation level capable to analyze all POPs: (capillary column and a mass
selective detector)

IL-3 Instrumentation level capable to analyze all POPs without PCDD/PCDF and dioxin
like PCBs (capillary column and an electraapture detector)

IL-4 Instrumentation level not capable to do congesparcific PCB analysis (no capillary
column, no electron capture detector or mass selective detector)

Intercomparison®articipation in national and internatiomatercalibration activities such as ritgsts,
laboratory performance testing schemes, 60D Limit of detection. Definition: The
lowest concentration at which a compound can be detected; it is defined as that
corresponding to a signal three times thse.

<LOD Resuls below the limitof detection

LOQ Limit of quantification. Definition: The lowest concentration that can quantitatively
be determined is three times higher than LOD.

<LOQ Result below limit of quantification. Compounds found at leveisveen LOD and
LOQ can be reported as present, or possibly as being present at an estimated
concentration, but in the latter case the result has to be clearly marked as being below
LOQ.

MDL Method detection limit. The MDL considers the whole method inalgidiampling,
sample treatment and instrumental analysi€luding the bank levelsin field
(samplingjduring transport and storagethe laboratory (cleanp and analysis)

Phase | Activities to support the Article 16 effectiveness evaluation thatbgiltonducted by
the Conference of the Parties at its fourth megimformation collected frora000 to
2008.

Phase Il Activities to support the Article 16 effectiveness evaluation that will be conducted by
the Conference of the Parties at its seventhinggahformation collected frorad009
to 2014.

Phase Il Activities to support the Article 16 effectiveness evaluation that will be conducted by
the Conference of the Parties at its tenth mgetiformation collected fror@015to
2019.



EXECUTIVE SUMMARY

Overview of the region

Asia-Pacific Region is located in tropical, stropical, temperate and s@bctic climate area, with
many countries under the strong influence of the monsoon climate. The reglmarasterized by
huge agricultural and industrial activities to support large number of people, about 58% of the world
population Many countriesn the Region havaistorically used POPg,g, DDT for vector control
and PCBfor industrial useSome POPs arill used as a specific exemption in agricultures, fisheries
and industrieslIn this Region, there are 63 countries/states, out of whichobihtries aresither of
ratification, acceptance, approval or accession t&tihekholmConventioron POPsMost countries
in the Region are developing countries or countries with their economies in transition.

Description of contributing programs

In the AsiaPacific Region, several international and national POPs monitoring programs on air
and human milk are availabl€or the air, passive sampling was conducted in the POPs Global
Monitoring Plan inAsia and Pacific subegions (UNEP/GEF GMP2rpgrams in Asia and in Pacific
Islands) In POPs Monitoring Project in East Asian Countries (POPSEA project), active sampling was
operated in seven countriéiapan, Republiof Korea, Cambodia, Indonesia, Lao PDR, Malaysia,
and Thailand).In China and Japarsome national ambient POPs air monitoring programs are
performed For human milk, Cambodia, Mongolia, Thailand, Vietnam, Fiji, Kiribati, Marshall
Islands, Niue, Palau, Samoa, Solomon Islands, and Vanuatu participatédlnhuman milk
monitoring programs East Asia and PacifislandsChinaand Japan also have some national POPs
monitoring programs on human milk and/or blood.

However,it should be noted thainly a few countriesh the Regiorreported the POPs datdome
countries have been collecting POPs data for longer and more intensively than others, but most
countries have not.

The data in this report was mainly collected over the period between 2014 andH20&Yer
someearlierdata related to the historicahportance were presented and briefly described. The data
was submitted through focal point of each Party and evaluated by the ROG members based on the
information on analytical procedure, QA/QC protocol, etc. In addition to data on core media, the
monitaring data on noitore media, such &®il and biota, were also collected as supplementary data
and briefly discussed.

In the newly establishechonitoringprograms, the methods for sampling and analysis of POPs in
the air and humasamplesvere conductethpr i nci pl e i n accordance wi't
Monitoring Plan for Persistent Organic Pollutants However, for the dat a
earlier, \arious methods for sampling and analysis of POPs have been aMus&dOPsanalyses
describd in the report involved series of QA/QC programs. Due to the difference of analytical
procedures, however, the criteria of QA/QC and data validation from various countries were
sometimes different.

Main findings

This Regiomal Report will cover the main findings in AsRacific Region in two major categories:
(1) the POPs classes listed in Stockholm Convention, and (2) POPs in key media. Compared to
previous two reports, this report covers more data fRIPSEA project or UNERBEF GMP2
programs in Asia and in Pacifislands Generally, the report provides adequate monitoring data for
POPs in ambient air and human milk from sopaet of the regionComprehensive spatial and
temporal data on POPs monitoring are only availabliewicountries in the Regiore.g, China,
Japan and Republic of Korea.
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Some countries areurrentlydeveloping their programs on the monitoring and inventovbie
others still lackof capacity for POPs monitorindggecause monitoring data do not existmost
countries to enable the assessment of-lamge transport of POPs in the Region, substantial effort
will be needed to fill the data and technical gaps in the Region.

A) Initial POPs and temporal trend

Temporal trend of POPs level is based on the daltacted over the period between 2014 and
2019,compared to thosgathered in thesland 29 Asia-Pacific Regional Monitoring Report$he
concentration of chemical substance in the environment is expected to decrease after the
establishment of relevant regulations. For initial POPs, it has been a while since many countries have
already regulated its use, and the changes in the concentration in the environment has become smaller
On the other hand, for the new POPs, significhminge in environmental concentration is expected
to be seen after the implementation of regulation.

Air

In East Asia, the data show fairly large variations, due to seasonal changes of temperatures as well
as prevailing wind directions as the result of AsMonsoon. However, clear decreasing trends of
total DDTs as well as isomers and their metabolites are observed at the two background stations,
Hedo Okinawa and Gosan Jeju, during GRIBnd GMP-3 period (2009 2018), suggesting the
decrease of newly relsad DDT in the East Asian subgion. Oxychlordane ands-heptachlor
epoxide showed statistically significant decraagekinawa as well as in Jejsland, whilethe trends

in other isomers oftdordanes and heptachlors did not show clear trend (Okirawalher increased
(Jeju).PCBs showed statistically significant increase in Okinawa (but not in Jeju).

Generally the levels oPCDD/PCDFsindicatorPCBsand HCBIin background air in China have
been reduced significantly since 2014. From the national POPs monitoring program in Japan,
decreasing trends were identifisdPCBs, DDTs, some isomers dflardanesand teptachlors, and
(PCDDPCDFs+ dI-PCBs)

Human tissue

Total concentrations of PCDD/PCDFs addPCBs in human breast milk in Japan tended to
decline over time during 19982015. The decreasing speed of total dioxins slowed down in recent
years (2011 2015), and individual levels for PCDD/PCDFs atidPCBs also followed this trend.
The median corentrationof PCDD/PCDFs andI-PCBs in blood in the 2011l 2016 survey was
found to decrease compared to the 20@P10 surveys in Japan.

In Fiji, PCDD/PCDFs levels do not show clear trends from 2002 to 2¢Hifs dI-PCBs,indicator
PCBs and DDTs (6 isomershow the decreasing tendencies. In Kiribati, the trends of PCDD/PCDFs,
dI-PCBs,indicatorPCBs, and DDTs (6 isomers) in human breast milk show decreasing tendencies
from 2006 to 2018.

Water and other media

Generallymany of POP# surface watersediment and biota showed the decreasing trends from
2002 to 2018 in JapaBignificant decreasing trend was obserivetthe concentrations of total PCBs,
HCB, some of DD, cischlordane and cikeptachlor epoxide in surface water. The concentrations
of total PCBs, HCB, ldrin, dieldrin and some othtordanes in sediment also decreased during this
period. Moreover interannual trend of decrease can be found in the leveCa&s and some of
DDTs in bivalves, and some of DDTs in fishes.

B) New POPs listed at COP4, COP5 and COP6
Air



In the Chinese national monitoriqgrogram endosulfan, HBB, HCH$#BDEs, PeCBz were
monitored.Japan also analyzed thew POPs includingdordecone, edosulfan HBB, HBCDs,
HCHSs, PBDEs, PeCBz, and PFOS in ambient air throughout the nation (35 to 37 sites) since 2010.
Among them, statistically significant declines were observed in some of HCHS, tetraBDEs, and PFOS.

In POPsEAcchlordeconeendosulfan HBCDs, HCHs, PBDEs,PeCBzandPFOSwere monitored
in the air at background sitgSape HedoQkinawalsland (from 2009andFukue, Goto Islands (from
2014) Among them, all the isomers of HCHs showed statistically significant decline. PFOS and
PeCBz seemed to incissg though not significant statistically, at Hedo. In Fukue, on the other hand,
PeCBz andh-/b-endosulfans showed statistically significant decliRepublicof Korea monitoed
chlordecone, endosulfans, HCH3BDEs,PeCBzin air at a regional backgroundesi Jeju Island
from 2013 to 2018Among them, BDEA7 and BDE99 showed statistically significant decline. In
POPSEA project, a single year monitoring was conducted at Camhodim Peopl eds De
Republic Malaysia and Thailanilom 2014to 2017, in which PeCBz and HCHs were monitored.

Human tissue

From 27 to 2019, HCHs,ldordecone, edosulfan, HCBDs, PBDEandPeCBz were monitored
in WHO human breast milk survey involving twelve countries (Cambodiaagdla, Thailand,
Vietnam, Fiji, Kiribati, Marshall Islands, Niue, Palau, Samoa, Solomon Islands, and Vanuvata). F
2013 to 2014PeCBz and PBDEs weamalyzed in human milk iMacao SAR China.

Based on the result of trend analysis using GMP Data WasefioWH), statistically significant
decreasing trend was observed for PFOS concentsatioplood during FY2008 and FY2016 in
Japan.

Water

PFOS in water was analyzed in the national monitoring programs of China and Japan. PFOS
concentrations in Taihu Lake 2019 decreased significantly from that in 2013. In Japanese national
monitoring, statistically significant decline wabserved in lake waters

Other media

New POPs, including ldordecone, edosulfan, HBB, HCHs, PBDEs and PeCBz, were analyzed
in water, sediment and biota collected throughout the nation of Japardecreasing trend can be
found in theconcentrations f-/ -51CH i n s u r -f -8ICHein sedinterd and bivalves. The
level ofa-HBCD in fishes also followed this trend. MoreoM@FOS in marine sediments have shown
thereduction tendency

C) New POPs listed at COP7, COP8 and COP9
Air

Japan has already focused on the analysing the new POPs indiediiogy HCBD, PCNs PCP,
PFOA and SCCP# ambient air throughout the nation since FY20P®PsEA project also
monitoredHCBD, PCNs, PCPPFOA and SCCPsin the background air a&ape HedqOkinawa
Island andFukue (Goto Islands)lthough no statistically significant trends were identifiecairy
of the new POPs by the statistical tool in DWH, clear increase of HCBD levels were observed in both
background sampling sites as well as many of national sampling sites from Spring 2017.

Human tissue

From 2017 to 2019,icbfol, HBCD, PCP, PCA an8CCPshave been monitored in WHO human
breast milk survey involving twelve countries (Cambodia, Mongolia, Thailand, Vietnam, Fiji,
Kiribati, Marshall Islands, Niue, Palau, Samoa, Solomon Islands, and Vanuatu).

Based on the result of trend analysis, statisyiGdnificant decreasing trend was not observed for
PFOA concentratiasin blood during FY2008 and FY2016 in Japan.
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Other media

Some types of new POPs, includiHgEBD, PCA, PCNs, PCP, PFHxS, PFOA and SCaBse
analyzed in water and sediment in Jap#@BD, dcofol, PCA, PCNs, PCP, PFOA and SCCPs were
monitored in biotaStatistically significant decrease was observed in the concentrati®Oa in
river and river mouth sediments.

D) Summary on measuremergof POPs in air

In the Pacific and East Asian suégions, there are some monitoring data on ambient aihéor
effectiveness evaluation. On the other hand, such data sets are lacking in South and West-Asian sub
regions.

The UNEP/GEF GMP2 programs haveeb conducted in Asia and Pacific selgions. POPs
monitoring in the background air by passive samplers were conducted. The data provided baselines
for assessing the effectiveness in thesersgions.

In China,11 remotesampling sites, 3 rural and 3 arbsampling sites were selected, anch¢®M
high volume sampling was carried out to analyze R@Rd 2 to 6 sites were selected for the
monitoring of some POPs in ambientiairHong Kong SARand Macao SAR of Chinlmom 2014i
20109.

Japan has been monitagiPOPsin the air by high volume sampler throughout the nation since
1997 for dioxins, and since 2002 for other POPs. For somes Ri@Pfrequency of the monitoring
was reviewed and were decided to be monitored once in a few years sincd&id9 ha also
participated in POPSEA project. Air sample is colleeaedanalyzedat Cape Hed@Okinawalsland
andFukue (Goto Islands), which are background sites, sincg 200 2014, respectively.

ThePOPSEA project has also monitof@@Psn the air withhigh volume samplan Republic of
Korea, Cambodia, Indonesia, Lao PDR, Malia and Thailand from 20142018.Republic ofKorea
conducted background air monitoring at a regional background site, Jeju Island, everyromnth
2009to0 2018 (except 2014)

Generally, the reported levels of POPs varied considerably from country to county, from site to
site, but occasionally showed statistically significant treRdsticularly for DDTs, or at least some
isomers of DDTSs, statistically significant decreasmany monitoring programs, includin@PsEA
at Hedo, Fukue, and Jejsldnds, and Japanese national monitoring program was observed,
supporting the view that input of DDTs in East Asian environment is clearly decreasing in recent
years. The reported dataopided relevant information of POPs in some countries. However, some
POPs were naletected either because the levels were really low or the detection limits of analytical
method were not low enough, which might provide difficulty for future comparA@o, some data
were collected in particular period of the year as a snapshot, and more data will be necessary for the
discussion of the lorgange transport.

E) Summary on measurement®f POPs in uman milk/blood

In AsiaPacific Region, there igenerallylessinformation available on the levels of POPs in the
human tissugthan those imir.

As part of the UNEP/GEF GMP2 programs in East Asia and Pacific Islands, human breast milk
sampling was conducted in Cambodia, Mongolia, Thailand, Vietnarst (&sia), Fiji, Kiribati,
Marshall Islands, Niue, Palau, Samoa, Solonstands, and Vanuatu (Pacifislands). The pooled
samples in each countwereanalyzed for contents of both initial and newly added POPs.

Among the countries, Fiji and Kiribati haldree or more temporal data, which apparently showed
decreasing tendencies in PCIPQDFs,dl-PCBs and DDTs. Although more data are needed to assess
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statistical significance, the data clearly showed the important role of WHO human breast milk
monitoring tosupport effectiveness evaluation of the Convention particularly in developing countries.

POPs concentrations in human milk in Japan were reported by the research supported by a
governmental research grant from 2013 to 20@8lapana project conducted bhe Ministry of
Environment to monitor POPs imumanblood since 2002From 2013 to 2016, the project targeted
PCDDs, PCDF4jI-PCBs, PFOS, PFOA and PFHXS.

While the trend data in Japan showed clear decline of dioxins (PCDD/PGEFGBs), PCBs
and somether POPs levels in recent decades, more data are needed Hedsia Region to provide
information for future evaluation.

F) Measurements and levels of POPs in water and other media

In AsiaPacific Region, little information was available on the Isva#l POPs in media other than
air and human milk/blood. Generally, data in the other media are much less than #iose in

In the Chinese national monitoripgogram PFOS has been analyzed in bays and lakkes PFOS
concentratiosin Qinghai Lake was lower than the detection limit in both 2013 and 2019. The PFOS
concentrationin water from Taihu Lake in 2019 decreased significantly compared with that in 2013.
The PFOS level in marine water of Hong Kong SAR of China was largedyvlibe reporting limit
in 2014 to 2018.

In JapanPFOS and PFOA in the waters (river, estuary, coastal and lake) was monitored throughout
the nation since 2009V%hat s mor e, Japan have been continu
groundwater, sediment, sodnd biota from 2013 to 2017n Japanese national monitoring,
statistically significant decreasing trends wezgorted on other media froB®02 to 2018, including
total PCBs, HCB and dieldrin in sediments in general,-tatrd pentaBDES in river sedimenPFOS
in marine sediments, PFOA in river and river mouth sedimentssP0Bie of DDTSs, tetraBDE and
a-/gHBCDs in bivalves, as well as some of DDTs ardIBCD in fishes.

Long-rangetransport of POPs

Only some trends observed in the monitoring data in-Raiafic Region were studied due to the
insufficient number of longerm regional monitoring programs or studies on POPs. Nevertheless, the
back trajectory results of air monitoring data in East A8famitoring Progranme provided some
interesting trends and transport related informatidacreasing trests of DDTs and commercial
pentdBDESs, as well as the increasing trends of HCBD were observed. Although the background
monitoring stations were chosentlicareful considerations on selection criteria, small scale
industries, traffics and agricultural activities are designated stations on the islands. Therefore,
determining the impact of local sources and toaigge transportation is not easy. In thisatitan, a
simple criteron of the effect of longange transport is the identification of similar trends in different
monitoring. In the case of HCBD, similar levels of its drastic increases are observed not only in Hedo,
Okinawa, but also in Fukue, Nagasakd in the Japanese national monitoring program within a same
period in 2017. Similarly, a clear decreasing trend of DDTs, particytarlyPp@TI ando , -pOT,
are observed in Hedo, Okinawa and Gosan, Jeju as well as in measurements taken in the Japanest
national monitoring program. These observations support the view that the temporal trends in HCBD
and DDTs are the result of lomgnge transport, rather than the local effects (although national
monitoring may also be affected by the local effects). &4datily, HCBD is volatile and belong to
the highest CTD group among all POPs, and comparison of the observed data with other regions may
provide us with more insight into the potential sources and their global transport.

Currently, the monitoring data aagailableonly in East Asia and Pacifislands. There is a strong
need to establish environmental monitoring in the south, west and central Asia, and thus to expand
the monitoring network to cover all AsRacific regions. Further capacity buildieghamement
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activities in these regions as well as networking of existing monitoring activities are necessary for the
implementation of the Convention.

Data gaps

China and Japarhave beercontinuously monitoringPOPsthroughout the nationvith well-
established programs and facilities. However, other countries in Asia and Pacific Region still have
limited facilities for POPs monitoring and inventory, especially for dioxins analysis. \WHele
POPSEA project, the UNEPEF GMP2 programs, artle human milk program organized by WHO
have successfully covered more countries and regions, number of POPs studies were stilldimited.
addition specialists meeting the requirements of the knowledge and techniques for PORs amalys
still limited in the AsiaPacific Region. Insufficient quality contrahd data validation were observed
It is suggested that in order to fill gaps and cover needs iAdizePacific Regionfurtherfinancial
and technical suppabn POPs monitang should be provided according to articles 12 and 13 of the
Convention, in addition to the continuation and further expansion of existing programs

Conclusions and recommendations

Monitoring data on ambient air for the effectiveness evaluation of PQRIsIm the East Asian
and Pacific suvegiors were reportedHowever, no or limited data and information are available
from South and West Asian suégions. Furthermore, studies on POPs in human tissues are mainly
limited to human milk. There is very lited data of human blood over the region, primarily due to
the poor availability of analytical facilities.

In Asian and Pacific Region, many countries do not have enough funding for the method
development and transfer. Therefore, facilities for POPs asadysl monitoring are limited. In
addition, the techniques and knowledge of many of the specialists in the negyoneed further
enhancement to reach/surp#ss standard levels to produce qualified data on POPs. In some cases,
there is also insufficienonitoring of POPs, lack of programs of quality control. The current
monitoring data are mostly alable in East Asia and Pacifislands. There is a strong need to
establish environmental monitoring in the south, west and the middle Asia, and thysamnal ex
monitoring network to cover all AsiBacific regions.

Therefore, further capacity building and program enhancement inP&sidic Region are
necessary for the implementation of the Convention.

A) Capacity building needs

Countryrepresentatives and ROG members assessed the capacity needed to monitor POPs in the
regional counties through collection of information. China and Japan have comparatively well
established POPs monitog systems within the Regiomhe Republic ofKorea aml Singapore also
conduced POPs monitoringfhe Republic ofKorea submittd POPs monitoring data in Jegldnd
as background data. Some other countries, such as Philippines, Thaidndetnam, are also
developing?OPs monitoring capabilities. Many otlo®untries in the regigmoweverpasically still
lack capacityFiji started the air monitoring with passive sampling method more recently, but the
monitoring highly depends on collaboration and knowledge sharing assistance. In a#ditas,
well asother Pacifidslands currently have no facility for POPs inventory programs. However, there
is still a long way to achieve an Adgigacific Monitoring System to provide timely and reliable data
for GMPs and useful tools to support national and regiomasidas on this important matter. The
lack of capacity is also identified in most of the countries in the region. The difficulties involved in
the lack of POPs monitoring capacity for most countries withimegen include lack of funds and
advanced tectology as well as insufficient knowledge and training of techgicaups. In particular,
more resources are necessary for improving the analytical facilities and methods for the determination
of POPs. In addition to analytical facilities and methods, rntrareed personnel should be employed
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for the daily operation of the instruments. To maintain or improve the analytical capability for POPs
needs, good QA/QC among laboratories, including the regular use of reference standards and/or
certified reference ntarials, training programs, intéaboratory comparison exercise, and the
identification of reference laboratories within the region for specific POPs, should be achieved.

Capacity building is not only needed for initial POPs, but also for new or emé&rgiRg analysis.
To take PFASs as an example, most countries inRAa@ficRegioncurrently do not have analytical
facilities. While training and collaboration have been provided to some countries, even with the
provisions of sampling equipment andnsumables, laboratories arsgly were conducted outside
Asia-Pacific Region through collaborations. For examgilere are currentipo operational POPs
laboratories irthe Pacific Islands countries duririge project implementation period on PFASSs. Fiji
started PFASs analysis in late 2019 with the assistance of the University of Queensland.

In order to have &etter evaluation on the POPs level in the future, more regionaégiudnal
programs, that are similar to POPs Monitoring Project in East AsiB@Bs Global Monitoring Plan
in the Pacific Island region, have to be establisfi&é. following areas are the key elements for the
capacitybuilding for the development of POPs analysis: enhanced human capacitgaliigation
tests, strengthening d$lki for sampling and analysis infrastructure strengthening of existing
laboratories for analysing the core media, QA/QC, and financial assistance to establigmngng
self-sufficient laboratories.

Eighteen countries and regions have participated ind©9oah2016/2017 and 2018/2019 rounds of
POPs interlaboratory assessment coordinated bEUNV i r onment . For core ma
OCPs, PCBs and PFASs were analyzed in human milk under the collaboration of WHO and UNEP
(Environment and Health Bran@nd Secretariat of the Stockholm Convention). For the new core
matrix of Awater o, only PFASs were analyzed.
sampl er s owere intluded ih @ne sinalysi$he above UNERoordinated interlaboratory
assessmés provide significant impact on training and capacity building to-Rsiaific laboratories.

POPs analysis laboratories within Asia and Pacific Region should implement robust and validated
methods according to international scientific standards. By edpibie suitable analytical method to
their circumstances and prove the capabilities with successful participation in international
comparison studies. Thereforgpacity building has to be set as the top priorities for establishing
new POPs laboratoriesd for improving the capabilities of most existing laboratories in the region.
Countries in the region should be encouraged to participate in ongoing programs to promote the
implementation of the Convention. In particular, countries in the region sheuéhdouraged to
participate in the inventory activities. Analytical capability for the POPs monitoring may be enhanced
through existing mechanisms of collaborations and with seeking funds from national and international
organizations.

B) Future monitoring program

National POPs monitoring programich carried out by China and Japsimould be continued to
provide background POPs levels for future evaluation. Regional POPs monitoring programs, such as
East Asian POPs Monitoringrogranme (POPsEA) and UNEP/EF programs should be also
continued for capacity buildidgnhancement as well as for regional comparison and temporal trend
analysis. Expansion of the latter program or establishment of new program(s) to cover south, west
and middle Asia are also needbtbreover, more countries and stégions should be encouraged to
participate in future WH&rganized analytical programs for human samples. Finally, it is important
to keep the moioring program and sample ansdg continued for futurevaluation.
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1 INTRODUCTION

The first phase of the GMP has been implemented during the perioe2@0084and the second
phase during 2022017, providing information on changes in concentrations of the 12 POPdynitial
listed in the Stockholm Convention and information on baseline concentrations of the 11 substances
newly listed in the annexes to the Convention in 2009, 2011 and 2013. Two sets of regional
monitoring reports and global reports have been developedeindae frame of the GMP and have
informed the effectiveness evaluation under Article 16 of the Convention.

The present (third) monitoring report synthesizes information from the first, the second, and the
third phase of the global monitoring plan andgants the current findings on POPs concentrations
in theAsia-PacificRegion. While the first and second monitoring reports, presented at the fourth and
seventh meeting of the Conference of the Parties respecpvelyded informatioras to the changes
in concentrations of the chemicals initially listed in the Convention, as well as baseline information
on some of the newly listed POPs, this third report builds on the increasing information base of POPs
monitoring data and provides a furtherdaepth assssment of the changes measured over time in
POPs concentrations, including time trends where available, as well as recent baseline information
on the more recently listed POPs.

At its sixth meeting in May 2013, the Conference of the Parties, by de&6i6v23 on the global
monitoring plan for effectiveness evaluation, adopted the amended global monitoring plan for
persistent organic pollutants (UNEP/POPS/COP.6/INF/31/Add.1) and the amended implementation
plan for the global monitoring plan (UNEP/POPSI&INF/31/Add.2).

At its seventh meeting held in May 2015, the Conference of the Parties, by decisitia55C
welcomed the second regional monitoring reports, and, at its eighth meeting held in May 2017, by
decision SE8/19, it welcomed the second globabnitoring report which marked the end of the
second phase of implementation of the GMP. €JBquested the Secretariat to continue to support
the work on the GMP to provide relevant input to the process of effectiveness evaluation under Article
16 of the Stockholm Convention and ensure sustainability of POPs monitoring toward the third GMP
phase.

Monitoring activities have been ongoing in the five UN regions to support POPs monitoring data
generation for the third GMP phase. The global coordination gretgfour times over the period
20152018 in order to oversee and guide implementation of the third phase of the global monitoring
plan, with particular emphasis on addressing the sampling and analysis of the newly listed POPs,
harmonizing data collectiostorage and handling, addressing the needs for ensuring sustainability
of ongoing monitoring activities and for further capacity strengthening to fill the existing data gaps,
as well as improving data comparability within and across monitoring programs.

Long term viability of existing monitoring programs (air and human biomonitoring) is essential to
ensure that changes in concentrations over time can be investigated. National air monitoring activities
having contributed data to the first and second mangaeports continued during the third phase,
and new programs have been identified to support the development of the third reports. Likewise, the
continued operation of global and regional air monitoring programs was a major pillar in the third
phase. Fothe new monitoring activities, collaboration with strategic partners has ensured cost
effective generation of data and use of harmonized protocols for POPs monitoring. The
implementation of the UNEP/WHO human milk survey is another important pillar ofltial
monitoring plan, providing useful loAgrm results showing how human exposure to POPs changed
over time as measures are implemented to enforce the Convention.

Enhanced comparability within and across monitoring programs to evaluate changes in levels over
time and the regional and global transport of POPs was an equally important milestone. QA/QC
practices have been and continue to be essential for ensuring rabiifya along with inter
laboratory exercises and intercalibration studies. Efforts continue to be directed at ensuring
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comparability within and across programs, providing for evaluation of changes in concentrations of
POPs over time and enabling regibo@amparisons.

The GMP Data Warehouse has been made operational during the second GMP phase, supporting
the regional organization groups in the work for the collection, processing, storing and presentation
of monitoring data. The global monitoring planaatarehouse also constitutes a publicly available
repository of valuable information that can serve as a useful resource for policy makers and
researchers worldwide. The data warehouse was further enhanced andtkefztapo provide on
line access tohe GMP monitoring data and enable data collection and processing during the third
GMP phase and support the development of the third monitoring reports.

The process for updating the GMP guidance document has continued; information relevant to the
POPs listd more recently in annexes to the Convention and on the chemicals recommended for listing
or in the process of review by the POPs Review Committee has been included in the guidance. The
Guidance on the Global Monitoring Plan for Persistent Organic Paoltuteas been streamlined and
updated in 2019 (UNEP/POPS/COP.9/INF/36) and provided a useful basis as the reference document
for POPs monitoring in the third phase of the GMP, as well as for harmonized data collection, storage
and handling.
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2

DESCRIPTION OF THE REGION

2.1 Overall composition of the region

2.1.

1 General features

Asia-Pacific Region is one of the five United Nation regions (Figurd 1J.1The region is
constituted by the countries listedlow. As sukregional arrangements, Table 211shows the sub
region and the countries contained.

Table 2.11 Countries/states in the Adracific Region

Afghanistan
Bahrain

Bangladesh
Bhutan

Brunei Darussalam
Cambodia

China

Cyprus

Cook Islands
French Polynesia
Guam

India

Indonesia

Iran (Islamic Republic of)

Irag

Japan

Jordan
(Kazakhstajr
Kiribati

Korea (DPRK)
Korea (Republic of)

Kuwait Qatar

(Kyrgyzstan* Samoa

Lao Peopl eds De SaudiArabia
Lebanon Singapore

Malaysia Solomon Islands
Maldives Sri Lanka

Marshall Islands Syrian Arab Republig
Micronesia(Federated States of) (Tajikistan*
Mongolia Thailand

Myanmar Tokelau

Nauru Tonga

Nepal (Turkmenistajr

New Caledonia Tuvalu

Niue United Arab Emirate:
N. Mariana Islands (Uzbekistan*

Oman Vanuatu

Pakistan Vietnam

Palau (Republic of)
PalestingState of)
Papua New Guinea
Pitcairn Islands

Philippines

Walllis and Futuna
Yemen

Note: Underline shows countridsatare either of ratification, acceptance, approval or accession to
the Convention, but signatuoe succession to signature oifas of April 30, 202Q)
(*: The countries in Central Asia will be included in CEE (Central and Eastern Europe)

regionalreport

The feature of AsiPacific Region is as described below.
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Figure 2.11 Mapshowing the AsidPacific Region
2.1.2 Natural environment
(1) Climate of the region
y The air circulation in the region is gover
south), or Ferrel cell (30 to 60 degrees in both hemisphere).
y Near equator, the wind is easterlies i{(Trad

gives much rain to support tropical rain forest (Intertropical Convergence Zone; ITCZ).
y Around 30 deg N, there are dry dd¥nward fI

y The areas higher than 30 deg riywindataroand 20! | e d
to 40 degrees especially in winter season.

This general pattern is modulated by the geographical characteristics of the region, especially by
the presence of Tibetan Pl ateau and Western P
climatic pattern in Southern and South Eastern Asia, and huge precipitation in South Eastern Asia.

Figure 2.12 Satellite map of Asi®acific Region.
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(a) Seasonal change of the wind direction

% Iricrease in
tropical cyclone

cold air
Outbreak in

Q‘South China
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* MNEstern Pacific

ot L I

v SOVQ[SOUth

q

over Suth China Sea

L e

(A) Wind from highpressure in north Asia causes northeast (B) Wind to low pressure caused by heating of the air abovt
monsoon in the winter land occurs southeast monsoon in the summer

Figure 2.13 Summer and winter monsoon circulafion

(b) Seasonal change of the regibprecipitation caused by monsoon

Precipitation December — February Precipitation June — August

(A) December to February (B) June to August
Figure 2.14 World precipitation of the summer and winter (3 month avetage)

2.1.3POPs in AsigPacific region

Asia-Pacific region has many characteristgatures which tend to cause pollution by POPs.
Although many of intentional POPs are now banaedestricted in many countries in the region,
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they once had been used extensively to support agricultural or industrial activities in order to support
huge ppulation and economy as well asctantrol malaria an@estsparticularlyin tropical areas. In
addition to these intentional productiandusages, unintentional production of POPs in chemical
reactions or incineratigrhigh temperature processes in irties andwaste treatment ka been
contaminating the environment and human beings. ,TPO®s hae been of major concern in the
region.

Il One or more indigenous cases M Certified malaria free affer 2000
Zero cases in 2017-2018 No malaria
Zero cases in 2018 Not applicable

Il Zero cases (>3 years) in 2018

WHO: World Health Organization.

Figure 2.15 Countries with indigenous casafsMalariain 2000 and their status by 218

2.2 Historical and current sources

For each POPs, information on regulation and purpose of use, production and importation for the
countries in this region was organized based on the NIP, Regionally Based Asses$taesistant
Toxic Substances (published by UNEP, 2002), etc.

2.2.1 Exemption of the Convention

Parties of theStockholm Convention reported their specific exemption to the Convention.
Following information is based on the registered information on spegminption from the
Stockholm Convention website

A) Chemicals listed in Annex A
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Table 2.2 1 Register of specific exemptions for the Stockholm Convention in the countries within
Asia-Pacific region

. L Specific Expiry Estlm_ated Purpose(s) of .
Chemical Activity - Party quantity of . Reason for exemptior] Remarks
exemption date : production/use
production/use
Decabromodipheny|ProductionAs allowed for |Republic |Not (Based on Additives in plasti¢Given the past
ether (BDE209) the Parties liste(of Korea |provided2016) housings and part|distribution volume and
in the Register. used for heating |major uses of decaBDH
Production home appliances, |in Korea, decBDE
Adhesive#Bon |irons, fans, might be used for
ding agent: 5 |immersion heater¢manufacturing vehies,
ton/year that contain or arefaircrafts or their parts.
in direct contact |Thereforeitis needed t
Imports- Flamgwith electrical consider an impact on
retardant: 519 |parts or are the used car market an
ton/year required to complytrade of Korea and the
Other: 20 with fire service life of already
ton/year retardancy manufactured aircraft.
standards, at
concentrations  |Under the Act on
lower than 10 per |Resource Circulation o
cent by weight of |Electrical and Electroni
the part. Equipment and/ehicles
Korea has developed 4
flame retardancy
standard for 26 electric
and electronic products
such as heaters and
electric ovens, which is|
less than 0.1wt%. Kore
is now considering to
add more product typeg
into the coverage unde
this standard
Use A Texti |lIran 18 Dec [100tons Use as fire DecaBDEis used as an|The date of
products that |(Islamic 2023 retardant in textile|additive flame retardanjentry into
require anti Republic and has a variety of  |force of the
flammable of) applications including |amendmen
characteristics, textiles, coatings etdn |for Iran will
excluding Iran. be 18
clothing and Dec2018.
toys.
A Par t s|Republic [Not (Based on A Parts [Giventhe past
vehicles of Korea |provided2016) vehicles specified |distribution volume and
specified in in paragraph 2 of |major uses of decaBDH
paragraph 2 of Total: 647 Part IX of Annex |in Korea, decBDE
Part IX of tonlyear A. might be used for
Annex A. A Fl amelA Ai r cr a|manufacturing vehicles
A Aircr retardant 459 |type approval has|aircrafts or heir parts.
which type ton/year been applied for |Thereforeit is needed t
approval has before Deceroer |consider an impact on
been applied fol AdhesivedBon |2018 and has bee|the used car market an
before ding agent 116jreceived before |trade of Korea and the
December 2018 tonlyear December 2022 |service life of already
and has been A Ot h e r|and spare parts fodmanufactured aircraft.
received before ton/year those aircraft.

December 2022
and spare parts
for those
aircraft.

A Addit
plastic housings
and parts used
for heating hom
appliances,
irons, fans,
immersion

A Additi
plastic housings
and parts used for
heating home
appliances, irons,
fans, immersion
heaters that conta|
or are in direct
contact with
electrical partso

are required to

Under the Act on
Resource Circulation o
Electrical and Electroni
Equipment and Vehicle
Korea hasleveloped a
flame retardancy
standard for 26 electric
and electronic productg
such as heaters and
electric ovens, which is
less than 0.1wt%. Kore|
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Estimated

Chemical Activity Specm_c Party Expiry quantity of Purpos_e(s) of Reason for exemptior] Remarks
exemption date . production/use
production/usg
heaters that comply with fire |is now considering to
contain or are ir| retardancy add more product typeg
direct contact standards, at into the coverage unde
with electrical concentrations  |this standard
parts or are lower than 10 per
required to cent by weight of
comply with fire the part.
retardancy
standards, at
concentrations
lower than 10
per cent by
weight of the
part.
Hexabromocycle |ProductionAs allowed for |China Five Not known yet [Production of Currently in production |It is difficult
dodecane the parties liste( years HBCD for and use, transition will |to estimate
in the Register i expanded take some time. the quantity]
accordance with polystyrene and of annual
the provisions o extruded use of
Part VII of polystyrene in HBCD,
Annex A buildingsin because of
accordance with the lack of
the provisions of information
Part VIl of the
Annex A
Use Expanded China Five Not known yet [Use ofHBCD in  |Currently in production |It is difficult
polystyrene and years expanded and use, transition will |to estimate
extruded polystyrene and |take some time. the quantity]
polystyrene in extruded of annual
buildings in polystyrene in use of
accordance with buildings in HBCD,
the provisions o accordance with because of
Part VII of the provisions of the lack of
Annex A Part VI of the information
Annex A
Expanded Republic |5 years {1,536 tons Research for HBCD
polystyrene andof Korea |(27/10/2 alternative materials is
extruded 020) onrgoing but HBCD is
polystyrene in still used as building
buildings in materials
accordance witH
the provisions o
Part VIl of
AnnexA
Hexabromodipheny|Use Articles in CambodigNot Not known In accordance witfCRT casings of TVs an|None
etherand accordance with provided Part IV of Annex |of monitors of PC
heptabromodipheny the provisions o A containing HexaBDE
ether Part IV of and HeptaBDE are
Annex A recycled withinthe
country.
Articles in Japan Not N/A Recycling plastics|Recycling post Approx.
accordance with provided from post consumer use specific {108,000
the provisions o consumer use home appliances is an |tons of
Part IV of specific home obligation for home plastics
Annex A appliances (Air  |appliances from post
conditioner, TV |manufacturers and consumer
sets, refrigerator, |importers under Home |use specifig
freezer, washing |Appliance Reycling home
machine and Law. It is necessary to |appliances
clothes dryer) and|enable recycling of which migh
personal compute|plastics from post contain the
to construction  [consumer use specific |chemicals
materials and dailjhome appliances to  |are recycled
necessities such gmaintain appropriate |annually.
hanger and management system ol Approx.
bookends. the postconsumer 6,000 tons
specific home applianc¢of used
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Chemical

Activity

Specific
exemption

Party

Expiry
date

Estimated
quantity of
production/usg

Purpose(s) of
production/use

Reason for exemptior|

Remarks

and establish a sound
materiatcycle society.
Recycling ofsuch
plastics is operated in
environmentally sound
manner under the law.
Recycling used person
computers is an
obligation for personal
computers manufacture
and importers under La
for the Promotion of
Effective Utilization of
Resources. Itis
necessarto enable
recycling of plastics
from used personal
computers to maintain
appropriate manageme
system of the used
personal computers an
establish a sound
materiatcycle society.
Recycling of such
plastics is operated in
environmentally sound
manner undr the law.

personal
computers
are recycleg
annually.
On average
the weight
of plastics
which might
contain the
chemicals
listed above
is approx.
15% of tota
weight of
personal
computers.

Articles in
accordance with
the provisions o
Part IV of
Annex A

Republic
of Korea

Not known

In accordance witl
Part IV of Annex
A

While manufacture,
import and use of hexa
and heptaBDE are
prohibited, some
products and articles
containing the chemica
could still be in use and
recycled

Tetrabromodipheny
ether and

pentabromodipheny
ether

Use

Articles in
accordance with
theprovisions of
Part V of Annex|
A

Japan

Not
provided

N/A

Recycling plastics
from post
consumer use
specific home
appliances (A
conditioner, TV
sets, refrigerator,
freezer, washing
machine and
clothes dryer) and
personal compute
to construction
materialsand daily
necessities such g
hanger and
bookends.

Recycling post
consumer use specific
home appliances is an
obligation for home
appliances
manufacturers and
importers under Home
Appliance Recycling
Law. It is necessary to
enable recycling of
plastics fom post
consumer use specific
home appliances to
maintain appropriate
management system of
the postconsumer
specific home applianc
and establish a sound
materiatcycle society.
Recycling of such
plastics is operated in
environmentally sound
manner undethe law.
Recycling used person
computers is an
obligation for personal
computers manufacture
and importers under Lag
for the Promotion of
Effective Utilization of
Resources. It is

necessary to enable

Approx.08,
000 tons of
plastics
from post
consumer
use specific
home
appliances
which migh
contain the
chemicals
are recycleg
annually.

Approx.
6,000 tons
of used
personal
computers
are recycleg
annually.
On average
the weight
of plastics
which migh
contain the
chemicals
listed above
is approx.
15% of tota
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Estimated
quantity of
production/usg

Purpose(s) of
production/use

Expiry
date

Spec'f'.c Reason for exemptior] Remarks
exemption

Chemical Activity Party

recycling of plastics  |weight of
from used personal personal
computerdo maintain [computers.
appropriate manageme
system of the used
personal computers an
establish a sound
materiatcycle society.
Recycling of such
plastics is operated in
environmentally sound
manner under the law.
Articles in Republic Not known In accordance witfWhile manufacture, None
accordance witlof Korea Part V of Annex Alimport and use of tetra
the provisions o and pentaBDE are
Pat V of Annex prohibited, some

A products and articles
containing the chemica
could still be in use and
recycled

B) Chemicals listed in Annex B

Table 2.22 DDT register pursuant to paragraph 1 of Part Il of Annex B of the Stockholm Convention

Production -
Party notification Use_notlflgatlon Date of notification Comments
(x = received) (x = received)

India X X 27 October 2006 Malaria (Anopheles culicifaciedn fluviatilis, An.
Minimus, An. Dirus)
Kala-azar(Sandfly) M/s Hindustan Insecticide
Limited (HIL) is the sole manufacturer of DDT in th
country.

Marshall Islands X 22 May 2004 Acceptable purpose: Diseasector control in
accordance with Part Il of Annex B (Malai@her
related illnesses)

23



Table 2.2 3 Register of PFOS, its salts and PFOSF pursuant to paragraph 1 of part 11l of annex B of

the Stockholm Convention

Production

Use notification

Chemical name

Party notification _ . Acceptable purpose activities of the precursor Remarks
(x = received) (x = received) (if relevant)
Cambodis X A Fightirg foam No specific chemicals identified i The needs fo
the NIP update. continued use
of stockpiles
of PFOS
containing
firefighting
foam was
determined
by our NIP
update
submitted to
the
Secretariat.
China X X A P hnmging Applicable to
A P hesisaotand antireflective Hong Kong
coatings for seraconductors SAR and
A Etching agent | MacaoSAR
conductors and ceramic filters of China
A Aviation hydra
A Metal plating
only in closedioop systems
A Certain medical
ethylene étrafluoroethylene copolyme
(ETFE) layers and radiopaque ETFE
production, invitro diagnostic medica
devices, and CCD colour filters)
A Ffightirg foam
Japan X X A P hnmginy; Perfluotooctand.-sulfonyl fluoride
APhotoresistant and anteflective (PFOSF, CAS ro. 30%.357)
coatings for seraconductors;
A Etching agent |
conductors and ceramic filters;
A Certain medical
Vietnam X X A P hnaging; A Perfluorooct aVietnamisin

A P hesisantand antireflective
coatings for seraconductors;
A Etching agent |
conductors and ceramic filters;
A Aviation hydra
A Metal plating
only in closedoop systems;
A Cer t aidevicesi@uth as a |
ethylene tetrafluoroethylene copolym
(ETFE) layers and radiopaque ETFE
production, invitro diagnostic medica
devices, and CCD colour filters);
A Ffightirg foam;

I nsect bai t-autting
ants from Atta spp. andckomyrmex

Spp.

(CAS No: 176323-1);

A Potassium per
sulfonate (CAS no. 27939-3);

A Lithium perf]l
(CAS no. 2945772-5);

A Ammonium perf
sulfonate (CAS no. 290836-9);

A Di e-anmaniuml
perfluorooctane sulfonate (CAS 1
7022514-8);

A Tet -aranoniumy |
perfluorooctane sulfonate (CAS r|
5677342-3);

A Di dec ydmdonme t h
perfluorooctane sulfonate (CAS 1
25109916-8)

A Perfluorooct a
(CAS No: 30735-7).

the process o
PFOS
inventory and
will update
information
when
available.
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Table 2.24 Listing notifications of articles in use pursuant to Note (ii) of Annex A and Note (ii) of

Annex B of the Stockholm Convention

paraffins

and anfflammable use)

- Plasticizers for resin and rubber

- Adhesives and sealing filters

- Fatliquoring agent for leather

- Flameretardant treatment agent

- Lubricating, cutting and hydraulic oils
- Materials for industrial machines

- Tubes for outdoor decoration.

Party Chemical Article in use Date of notification
Cambodia Tetrabromodiphenyl ethg Cars with PUR foam in car seats 1/20/2016
and gentabromodiphenyl | contaminated with TetraBDE and
ether PentaBDE remain in use within the
country.
China Lindane Human health pharmaceutical for contrd 10/31/2019
of head lice and scabies as second line
treatment
Perfluorooctane sulfonic|- Photo masks in the semiconductor an¢ 10/31/2019
acid, its salts and liquid crystal display (LCD) industries.
perfluorooctane sulfonyl | - Electric and electronic parts for some
fluoride colour printers and colour copy machineg
- Product forcontrol of red imported fire
ants and termites.
Japan Chlordane Termiticidein structures of houses wher|8/30/2002
chlordane occurs as a constituent
Heptachlor Termiticide in structuresf houses where| 8/30/2002
heptachlor occurs as@nstituent
PFOS, its salts and A Photo imaging 9/2/200
PFOSF A Phot o r e gdflstiva nt
coatings for semconductors
A Etching agent f ¢
conductors and ceramic filters
A Ffightire foam
A Certain medical
Hexabromocyclododecal - Flame retarded extruded polystyrene |11/252014
(XPS)
- Flame retarded expanded polystyrene
(EPS)
- Flame retarded textiles.
Decabromodiphenyl ethq - Flameretardant treatment agent 11/28/2018
(BDE-209) present in - Flameretardant materials for
commercial automobiles, aircrafts, and railway
decabromodiphenyl ethe| vehicles
- Flameretardant materials for building
and equipment
- Flameretardant textiles
- Flameretardant adhesives and sealing
filters
- Flameretardant plastic cases for home
appliances.
Shortchain chlorinated |- Paints (limited to those for waterproof | 11/28/2018

2.2.2 Agricultural use and regulations
The information on agricultural use and regulations on POPtades from NIP& and

information submitted from countries in the region are shown below (also see Annex A).
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(1) Aldrin

In IndonesiaPalau and Yemeraldrin was not historically used for agricultural and pest control
purposs, and China useddrin only for experimental purpose. Currently, most of the countries in
Asia-Pacific Region (e.g.Cambodia, ChinaCyprus, India,Indonesia,ran, Japan, JordarkKorea
(Republic of), Kyrgyzstan, Lao PDRgbanon, Mongolia, NepaRakisan, Philippines, Singapore,
Thailand, Tonga,United Arab Emiratesyiethamand Yemeij have bannedldrin for agricultural
and pest control uses.

(2) Chlordane

In Palau and Yemeichlordane was not historically used for agricultural and pest control gasrpo
According t o NDemocmfiRepublim(20R6 dlprdaredssstill being illegally used
i n L ao DercrptiRepulsic Japan has already banned the usthiordane howeverJapan
registered thathlordane can be found se&rmiticide in structures of houses.

Recently, most of the countries in this region (€Gambodia,China,Cyprus, India, Indonesia,
Iran, Japan, JordanKorea (Republic of), Kyrgyzstan, Lao PDRgbanon, Mongolia, Nepal,
Philippines, Singapore, Thailan@ionga,United Arab Emiratesyiethamand Yemehhave banned
the use othlordane for pest control and agricultural purpose.

(3) DDT

India andMarshal Islands are still using DDT for vector control as an acceptable purpose to the
Convention.According toNIP of Korea (DPRK)in 2008, Korea (DPRKhas not registered to the
Convention, but still using DDT for vector control and insectickdle.c or di ng t o NI P of
DemocraticRepublic2016 DDT is still being illegallyusedi n L a o DemarmpticRegubklic
China used to register DDT for vector control use and dicofol prody&iwh Myanmar used to
register DDT for vector control us8ut both countries withdrew the register in 2014 and 2012
respectively According tothe withdrawal notificationChinadecided to further the cease of use of
DDT for vector control use and dicofol productiand Myanmar imports the alternative insecticides
such as malathion aralphacypermethriinstead of DDT Currently, most of the coumgés in this
region (e.g. Cambodia, China, Cyprus, Indonesia, Iradapan, JordanKorea (republic of),
Kyrgyzstan, Lao PDR,ebanonMaldives,Mongolia, Myanmar,Nepal, OmanPalau, Philippines,
Singapore, ThailandTonga,United Arab EmiratesYiethamand Yemeh have banned DDT for
agricultural and pest control uses.

(4) Dieldrin

In China, Palau and Yemegdieldrin was not historically used for agricultural and pest control
purposs. Currently, most of the countries in this region (eGambodh, China,Cyprus, Indiajran,
Japan, JordarKorea (Republic of), Kyrgyzstaim,ebanon, Mongolia, Nepal, Pakistan, Philippines,
Singapore, Thailandionga United Arab Emiratesyiethamand Yemehhave bannedieldrin for
agricultural and pest control ise

(5) Endrin

In China,Cyprus,IndonesiaPalau and Yemerendrin was not historically used for agricultural
and pest control purposeCurrently, most of the countries in this region (eGambodia,China,
Cyprus, India, Indonesia, Iradapan, JordarKorea (republic of), Kyrgyzstan, Lao PDRgbanon,
Mongolia, NepalPakistanPhilippines, Singapore, ThailanBionga United Arab Emirates/ietham
and Yemehhave bannedndrin for agricultural and pest control uses.

(6) Heptachlor

In Cyprus,IndonesiaPalau and Yemeitneptachlor was not historically used for agricultural and
pest control purposeChina andlaparhavealready banned the use lidptachlor Japan registered
that heptachlor can be found in structures of the houses, bebaps®hlor is a component of
technical chlordane which had been used as a termiticide.
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Currently, most of the countries in this region (e@ambodiaChina,Cyprus, India, Indonesia,
Iran,Japan, JordaiKorea (Republic of)Kyrgyzstan, Lao PDR,ebanonMongolia, Nepal,Pakistan,
Philippines, Singapore, Thailan@ionga United Arab Emiratesyiethamand Yemehhave banned
heptachlor for agricultural and pest control uses.

(7) Hexachlorobenzen¢iCB)

In Cyprus,India, Indonesia,Palau,Philippines,Korea (Repblic of), Sri Lanka,Thailand,and
Yemen HCB was not historically used for agricultural and pest control puspAseording to NIP
of Korea (DPRK)(2008, Korea (DPRK)has not registered to the Conventiboweverstill using
HCBs as pesticide for seed treatment in agricult@errently, most of the countries in this region
(e.g, Cambodia, ChinaCyprus,Indonesiajran, JapanKyrgyzstan, Lao PDR,ebanonMongolia,
Pakistan, TongalUnited Arab Emiratesyiethnamand Yemeip have lanned the use of HGEor
agricultural and pest control uses.

(8) Mirex

In Cyprus,India, IndonesiaJapan, KazakhstaRalay PhilippinesKorea Republicof), Sri Lanka,
Thailand, andremen mirex was not historically used for agricultural and pest control pugpose

Currently, most of the countries in this region (e@ambodia,China, Cyprus,Indonesia,lran,
Japan, Kyrgyzstar,ao PDR,LebanonMongolia,Nepal, Singapore, Thailan@ipngg United Arab
Emirates Viethamand Yemehhave banned the usemirex for agricultural and pest control uses.

(9) Toxaphene

In Cyprus,JapanPalau and Yemenoxaphene was not historically used for agricultural and pest
control purpose Currently, most of th countries in this region (e,gcambodia, ChinaCyprus,
India, Indonesia, Iranjapan,Jordan, KoreaRepublicof), Leo PDR, Lebanonylongolia, Nepal,
Philippines SingaporeThailand, TongaVietnamand Yemehhave banned the usetokaphene for
agricultural and pest control uses.

(10) Chlordecone

In China, Cyprus, Japan Jordan,Korea (Republic of)and Philippines chlordeconewas not
historically used for agriculturadand pest control purposel Japan, klordanehas never been
registered domestically as agricultural chemicals, and there is no record of manufacture and import.
It was designated as Class | Specifiedemical Substance in April 2010 under the Chemical
Substances Control Law, and its manufacture, import and use are virtually prolthiteshtly,
somecountries in this region (e,dChina,Cyprus,lran, Japan, Lebanon, Mongolia, Korea (Republic
of), United Arab EmirateandYemer) have banned the usedflordecondor agricultural and pest
control uses.

(11) Lindane -HILH, #&@H b

Currently, many countries in this region (e@hina, Cypruslran, Japan, Jordan, Korea (Republic
of), Lebanon, NepalJnited Arab Emirates/iethamand e men) have banned the
HCH, -&@Hifor Bgricultural and pest control purposes. In Indonesia, lindane isestifused
for second line head lice treatment.

(12) PFOS, its sadtand FOS-

VietnamregisteredPFOS, its salts and PFB% the Convention fansect baits for control of leaf
cutting ants from Atta spp. and Acromyrmex s@urrently, somecountries in this region (e.g.
China,lran, Japan, Jordan, Maldives, Mongolia, and &rhave banned the usePFOS, its salts
and PFOSFor pest conil use.

(13) Pentachlorobenzen@¢CB3

In China,JapanJordanandKorea Republicof), PeCBawasnot historically used for agricultural
and pest control purposes. Currenfigmecountries in this region (e,gchina,Cyprus,lran, Japan,
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Korea (Republic of) United Arab Emiratesand Yemeh have banned the use &CBz for
agriculturalpurpose.

(14) Technical endosulfan and its related isomers

Currently, some countries in this region (ge.@hina, Cyprus, Indonesidran, Japan, Korea
(Republic of), Lebanon, Nepal, Philippinésjited Arab Emirated/ietham and Yemérhave banned
the ue of Technical endosulfafor agriculturaland pest control purposes

(15 Pentachlorophenol and its salts and esters

In Iran, the use gfentachlorophenol (PCWas banned by the Iranian Ministry of Agriculture in
2007.

In Japanregistration ofPCPexpired in 1990 under the Agricultural Chemicals Regulation Law,
and its distribution and use have been prohibited since April 2012 based on the same law. Furthermore,
pentachlorophenol and its salts and esters were designated as Class | Specified Shéstamace
in April 2016 under the Chemical Substances Control Law, and their manufactpogt and use
are virtually prohibited.

In Republic of KoreaPCPwas added into the POPs Control Act in 2017. According to the 2014
Statistical Survey on Chemica) there was no industrial purpose of PCP while ieepanies
imported and distributed PCP as a chemical reagent for reselanvbyver, they were not placed on
the Korean market as confirmed by the 2016survey.

In United Arab EmiratesPentachlorophenol and its salts and esteksted as bannegesticides
under the Decision of the Ministef Water and Environment N80 of 2016.

In Yemen Pentachlorophenol and its salts and esterksted as bannegesticidesunder the
Decisionof the Ministe of Water and Environment N86 of 2017.

(16) Dicofol

Currently, Chinalran, United Arab Emiratesand Yemerhave bannedlicofol for agricultural
purposes.

In Japan, registration of dicofol expiredd@04under the Agricultural Chemicals Regulation Law,
and its distribution and use have been prohibited since Aprd B&ded on the same law.

2.2.3 Industrial use and regulations

The information on industriause and regulations from NI&mnd information submitted from
countries in the regioare shown below (also see Annex A).

(1) DDT

In China &d India, DDT wa& used and/or produced as internagglifor the @ofol production.
However the specific exemption expired iMay 2009 forboth countries

On 17 May 2009, there were no Parties registered for the specific exemptionteforediate in
production of dicofol which is listed in Annex B pertaining to DDT. Therefore, in accordance with
paragraph 9 of Article 4 of the Conventions, no new registraticamg Ibpe made with respect to
exemptiondor intermediate in production of aiol.

(2) HCB
Currently,China,Japan, Singapor¥ietnamand Yemerhave banned HCB for the industrial use.
(3) PCB

Currently, some countries in this region (g.@hina, Cyprus, Indonesialran, Japan Korea
(Republic of) Lebanon, Omarfingapore, Thailandionga and Yemenhave banne®CBsfor the
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industrial useln Jordan, there is no regulation on handling, disposal and banning sf @ Becent
regulation banned importing and using oils containing £@Bre than 0.005% of PGBy wdaght.

(4) Tetrabromodiphenyl ethgPentabromodiphenyl ether

Currently, China, Iran,Japan, JordarKorea (Republic of)Mongoliaand Yemerhave banned
tetrabromodiphenyl ether (TeBDE) apentabromodiphenyl ether (PeBDIg) the industrial usdn
addition,JaparandKorea (Republic ofyegisteredor specific exemptiof TeBDE and PeBDHEo
the ConventionFor Japan ané&orea (Republic of)purpose of use is for recycling.

(5) Hexabromodiphenyl ethgeptabromodiphenyl ether

Currently, China, Iran, Japan, JordarKorea (Republic of)Mongoliaand Yemerhave banned
hexabromodiphenyl ether (HXBDE) and heptabromodiphenyl ether (HpBDE) for the industrial use.
In addition, Cambodia, JapamdKorea (Repubt of) registeredor specific exemption of HXBDE
and HpBDE to the ConventioRor Japarand KoregRepublic of) purpose of use is for recycling.

(6) Hexabromobiphenyl

Currently,China,JapanKorea (Republic ofand Yemerhave bannetiexabromobiphenyHBB)
for the industrial usdn JapanHBB wasused as fire retardants for plastic products. It was designated
as Class | Specified Chemical Substance under the Chemical Substances Contro\juaivi2010,
and their manufacture, impahd use are virtually prohibited.

(7) Hexabranocyclododecane

Currently, Japa, Republic of Korea and Yemen have banned hexabromocyclododecane (HBCD)
for the industrial usen JapanHBCD was designated as Class | Specified Chemical Substance in
May 2014 under the Chemical Substances Control Law, and their manufacture, impase aard
virtually prohibited.

In Republic of KoreaHBCD was added to the POPs Control Act in March 204th specific
exemptions of EPS and XPS for construction insulation, and the exemptions will be expired on 27
October 2020. In addition, as HBCD wassigmated as phase chemicals subject to registration
under the Act on Registration and Evaluation of Chemical Substances, they shall be registered until
30 June 2018.

China registered for specific exemption of HBCD to the Convention.
(8) PFOS, its saltand PFOSF

Currently,Japan,JordanKorea (Republic of)Mongoliaand Yemerhave banne®FOS, its salts
and PFOSFor the industrial use. In additio@ambodiaChina Japanand Vietnanregisteredor
specific exemption oPFOS, its salts and PFO3& the Conventiorfor either use or use and
production forpurposes such ghoteimaging, firefighting foams, etc.

In Japan PFOS, its salts and PFOSF were designated as Class | Specified Chemical Substance
under the Chemical Substances Control liavpril 2010,and their manufacture, import and use
are virtually prohibited. However, some uses of PFOS or its salts are approved based on the premise
of stringent controls.

(9) PeCBz

Currently,China,Japan, MongoliaKorea (Republic ofand Yemerhave banne®eCBzfor the
industrial use.

(10) Polychlorinated naphthalenes

Currently, JapanKorea (Republic ofJand Yemenhave banned polychlorinated naphthalenes
(PCNSs) for the industrial usén Japan, polychlorinated naplatenes containg three or more
chlorine atoms were designated as Class | Specified Chemical Substance in August 1979 under the
Chemical Substances Control Law, and their manufacture, import and use are virtually prohibited.
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Furthermore, polychlorinated naphtenes withtwo atoms of chlorine were designated as Class |
Specified Chemical Substance in April 2016.

In Republic of KoreaPCNswere added to the POPs Control Act in 2017. In the 2006 and 2014
surveys, 10 companies were found to import and distribute PCN agentdar research only.
However, the 2016 survey confirmed they were not available on the Korean market.

(1) Hexachlorobutadiene

Currently, Japan, Korea (Republic of) and Yemen have banned hexachlorobu¢aidi&i) for
the industrial useln JapanHCBD was used as a solvent. It was designated as Class | Specified
Chemical Substance in April 2005 under the Chemical Substances Control Law, and their
manufacture, import and use are virtually prohibited.

In Repultic of Korea,HCBD was added into the POPs Control Act in 2017. It was believed not to
be used as organochlorine solvent in the ROK. The 2006 and 2014 surveys revealed that a company
imported and distributed HCBD as a reagent for the purpose of reseawmévét, it was confirmed
not to be on the market by the 2016 survey.

In Yemen, HCBD is listed as banned chemicals under the Decision of the MiriStater and
Environment No. 8&f 2017.

(12) Decabromodiphenyl ether

Currently, Japan and Yemen have bandedabromodiphenyl ether (DeBDBr the industrial
use.Iln Japan, DeBDEvasdesignated as Class | Specified Chemical Substance under the Chemical
Substances Control Law duly 2017, and their manufacture, import ande are virtually prohibited.

In Yemen,DeBDE:is listed as banned chemicals under the Decision of the Minist®ater and
Environment No. 8&f 2017.

(13) Shortchain chlorinated paraffins

Currently, Japan and Yemen have bansbldrtchain chlorinated graffins (SCCPs¥or the
industrial useln Japan, SCCPs were designated as Class | Specified Chemical Substance under the
Chemical Substances Control Law in April 2018, and their manufacture, import and use are virtually
prohibited.

In Yemen,SCCPsrelistedas banned chemicalmder the Decision of the Ministef Water and
Environment No. 8&f 2017.

(14) PFOA, its salts and PFGrelated compounds

In Japan, all the POPs listed in Annex A to C have been banned/regulated under Chemicals
managerant law or Special measuresdioxins, and PFOAand its salts, related compound will be
regulated by nominating them as Class 1 specified chemical substances under the Chemicals
management law. Currently a provisional guideline values are set for drméteg (PFOS + PFOA
70 ppt) and environmental water (PFOS + PFO/AO0 ppt).

In Yemen, PFOA and its salts and esterdiated as banned chemicalader the Decision of the
Minister d Water and Environment No. 86 2017.

2.24 Unintentional productio

Information on the inventory of the following POPs formed and released unintentionally from
anthropogenic sources is listed below (also see Annex B).

(1) PCDDs, PCDF, anddI-PCBs

In Japan, PCDE PCDFanddl-PCBsare categorized as dioxins under the Dioxins LMeasures
against dioxins have mainly focused upon controlling releases from waste incinerators ageRRele
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(estimate) in2018were11771 1199g-TEQ per annum, which represents a decline of approximately
99% from the level of releases in 199780 8,135 gTEQ per annum)

In Republic of Korea, methods have been developed for classifying the soulicesisf emission
and calculation of the emission quantity since 2001. Dioxins emissions from wasteatarsibave
decreased continuously compared to the 2001 due to constant control measures, such as the
progressive strengthening of emission standards.

In otherparties to the Stockholm Conventionthe AsiaPacific Region, information on emission
inventory of PCDI3, PCDFs, anddI-PCBs for single years organized in their NIP. Detail is shown
in AnnexB.

(2) HCB

In Japanthe emission inventory of HCB waslculatedor 2002 and2018. It was estnated that
HCB release reduced by approximatd0d¢o from 2002 td2018 (see AnnexB).

In Republic ofKoreg the emission of HCB increased from 5R@yr in 2001 to 1,120.1 kg/yin
2008. But the HCB emission considerably reduced to 628.7 kg/yr in 2009 and it kept decreasing to
55.7 kglyr in 2015 his reduction may be due to the enforcement of the POPs Control Act in 2008,
which started to control industrial facilities such aglt@nferrous metal manufacturing facilities
under the Act.

In Sri Lanka, nformation on emission inventory BIICB for a single yeaits calculatedn its NIP.
Detail is shown irAnnexB.

(3) PCBs

In Japanthe emission inventory of PCBsaacalculated for 2002 and2018. PCBsreleases from
thermal processes in cement combustion furnaces and metallurgical industry were relatively higher
compared with other sources, with emission ratégi%f and33%, respectively. Estimations showed
a PCB emissionincrease 082% from 2014 to 2018, however along-term estimation from 2002 to
2018 showed a globally flat tren@ee AnnexB).

In Republic ofKorea,the emission ofil-PCBsreduced from 15.7 g WHOEQ/yrin 2001 to 12.0
g WHO-TEQ/yr in 2015The emissions from the steel industry made up 64% of the total emission as
of 2015 (see Annex B).

(4) PeCE

In Japanthe emission inventory ofé€Bz was calculatetbr 2012and 208B. According to surveys
conducted fodomestic operating facilities, unintentionally produced PeCB was generated from heat
combustion processes simileo those of dioxins. PeCB releases from waste incinerators were
relatively higher than other sources, with emission rate8%f(4ee AnnexB).

(5) Polychlorinated naphalenes (PCNs)

In Japan, the emission inventory BENswas calculated for 201&lthough theemission from
sinter plants in the iron and steel indussryot calculated yet and total emission is a referemlue,
total emissiorwasestimatedo be 378 kg/yeaisee AnnexB).

According to the NIP oRepublic of Koreg2019) PCNs concentrations in emission gas were
found in steel sintering furnace of 285 ng/m, steel electric arc furnace of 69.852 n§/municipal
waste incinerator of 0.653 ng?nhazardous waste incinerator of 17.305 rigand general industrial
waste incinerator of 21.748 ngfim 2018

(6) Hexachlorobutadiene

According to theNIP of Republic of Korea (2019)CBD concentrations in emission gas were
found in municipal wasticinerator of 13.756 ng/fnhazardous waste incinerator of 12.534%/m
andgeneral industrial waste incinerator of 20.290 igm2018.
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3

3.1 Preparatory workshops

To facilitate Regional Monitoring Report for AsRacific Region, the thremaeetingsvereheld for
this region (Table 3i11). At each workshop, ROG members discussed structure of the report,
selection of data, capacity building, etc.

Work plans and timetables to finalize the regional monitoring report are summarized in Table 3.1

2.

ORGANIZATION OF REGIONAL IMPLEMENTATION

Table 3.11 Preparatory workshops for regial monitoring report in Asi®acific region

Meetingof the Regional Meeting of theCoordination | Asia-PacificRegional
Organization Groupand the | Group for theGlobal OrganizationGroup
Global Coordination Groufor | Monitoring Plan for Persistent| Workshop on the'3
the Global Monitoring Plan | OrganicPollutants Regional POPs Monitoring
under the Stockholm Report
Convention
Date May 30" June #2018 October15™h- 17" 2019 August24h i 26", 2020
Location | Brno, Czech Republic GenevaSwitzerland Online confeence
Obijective | To initiate the work on the To discuss on the To discuss on and fatize the
implementation of the third | arrangements (and tools) in | detail structure of the report;
phase of the GMP, including | place for the preparation of | and to discuss the mechanig
the update of the GMP the third monitoring reports | for further review and
guidance document to addreq and for the updating of the | revisionof the report.
the newly listed POPs, and | GMP guidance document.
considerations for monitoring
of core medidair, human
matrices, water for PFOS) an
for data handling in the third
phase.
Items Regional strategies for Progress on regional Agreements on the structure
dealt implementation of the GMP ir] implementation of the third | of the report, procedure for
the regions, including phase global monitoring plan the finalization of the report,
monitoring arrangements and including data availability, and additional data that may
timelines forcompletion of the| data handling, analysis and | be availableareincluded in
third regional monitoring interpretation, and status of | the report.
reports. the regional monitoring
report.
Remarks | As it was in the last time,
consultant from Japan will be
the initial author and professc
from China will be the
principle author.
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Table 3.12 Work plans and timebles to finalize the regional monitoring report

Work plan

Time table

ROG meeting to discuss the modifications on the draft regional r| August 2427, 2020

ROGsfinalized theexecutive summary and the conclusions and
recommendations

SeptembeB0, 2020

Consultant team develegthe first draft of the regional report and
annex

September 30, 2020

ROGsgave input to thedraftreport andinalize theseconddraft The
seconddraft regional monitoring repowtill be sert to national focal
points for consultations by Asi&acificcountries

February 8, 2021

Finalization of the report on the basis of comments received fron
parties in this regioand sibmission of the report to the Secretarial

April 29, 2021

3.2 Establishment and responsibilities of theegional organization

group

As the result of discussion at the ROG Workshop described isi8regional organization group
members took responsibility for the countries within theirsagion for collecting data and preparing

thethird regional monitoring report.

Table 3.21 Subregional framework of responsibilities in ROG members

ROG Member of countries within the sedegion
Member
Yemen |, Babhrain , Lebanon . Saudi Arabia
Iraq Oman Syria
. Jordan . Palestine . United Arab
Kuwait Qatar Emirates
., __Yemen
India ., Afghanistan . India . Nepal
and lIran| , Bangladesh Iran Pakistan
., Bhutan . Maldives . SriLanka
China |, China . Mongolia
., Korea (DPRK) . Vietnam
, Lao Peopl eds
Republic
Japan |, Brunei Darussalam . Japan Philippines
., Cambodia . Korea (Republic of) Singapore
. Indonesia ., Myanmar . Thailand
Fiji ., Samoa . Marshall Islands ., Samoa
., Cook Islands . Nauru ., Solomon Islands
. Fiji . New Caledonia , Tokelau
., French Polynesia . Niue ., Tonga
., Guam . N. Mariana Islands Tuvalu
. Kiribati . Palau (Republic of) Vanuatu
. Micronesia(Federated ., Papua New Guinea Wallis and Futuna
States of) . Pitcairn Islands
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Table 3.22 ROG members for sutegions

Country Member

China Mr. Minghui Zheng

Fiji Mr. Johann Poinapen

India Mr. Dinesh Runiwal

Iran Mr. Abdulrahman Bahrami
Japan Mr. Yasuyuki Shibata

Yemen Mr. Anas Ali Saeed AtNadhari

3.3 Agreement on a basic framework to provide comparable information

The ROG members have agreed, at the preparation of the first regional monitoring report, that data
submitted in the regional report should include information regarding QA/QC, such gshlaDk
testing, recovery, accuracy, precision, etc. Information of sampling (location, method, procedure) and
analytical method should be provided. Moreover, the source of data should be provided.

3.4 Regionally developed and executed implementation glan

The existing sulsegional initiative of POPs Monitoring Project in East Asian Countries, conducted
by Ministry of the Environmentapan, comprises of two parts: (1) organizing workshops to discuss
and guide theroject; and (2) providing technical adaisce for background field monitoring of POPs
in air (e.g, sampling, high resolution GC/MS analysis, data validation, QA/QC). For the project of
Background Air Monitoring of POPs in East Asian Countries from#2R007,2009 2013 and 2014
2017 tencountres (Cambodia, Indonesia, Japan, Republic of K@@ PDR, Malaysiadylongolia,
Philippines, Thailand and Vietnam) have reported the result of the monitB&pgiblic of Korea
also took initiative to implement information warehouse and Analysis Traifif@Bs in East Asian
Countries.

Organizechuman milk monitoring prograsnhave been implemented by WHO since 1987. WHO
organized and completed six rounds of exposure studies iIR1EEB; 19921993, 20062003, 2004
2007, 2008011 and 2012015 on levels aspecific POPs in human milk, and new round has begun
since 2016.The main objectives of these studies were: 1) to produce more reliable and comparable
data on concentrations of certain POPs in human milk for further improvement of health risk
assessment imfants, 2) to provide an overview of exposure levels in various countries and
geographical areas, 3) to identify highly exposed local populations in relation to their daily intake for
guidance on risk management actions, including epidemiological feifostudies, and 4) to promote,
if necessary, additional national studies to be closely linked with the respective studies through the
use of the same protocol.

UNEP/GEF Projectfimplementation of the POPs Monitoring Plan in the Asian Region under the
Stok hol m Convédfobhnonauband Regi RBOBGlobalSMopitpriog Rlan f o r
under the Stockholm Conventig6MP2)i n t h e P a @arne &lsoceleam gctiviynnoAsia
Pacific Region.SevenAsian countries (Cambodia, Indonesia, Lao PDR, Mongolia, Philippines,
Thailand and VietnamgndninePacific countries/island&iji, Kiribati, Marshall Islands, Niue, Palau,
Samoa, Solomon Islands, Tuvalu and Vanuataparticipatingin the projecs, respectiely.

Institute forthe Advanced Study ddustainability at United Nations University (UNIAS) has
implementech pr oj ect AMonitoring and Management of
1996 supported by Shimadzu Catd. The aim is to strengthen management of environmental
pollutants based on scientific monitoring, with a focus on the hydrosphere imTAsiproject focuses
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on perfluorochemicals (PFCsjcludingwhich were listed (aPFOSand its salts, anBFOSH in
May 2009 in Aanex B of the Stockholm Conventiom the phase VI (2022015) and phase VII
(2016:2018) However the project finished after the end of phase VII.

3.5Information gathering strategy

ROG agreed that data submissioom each countryor third phase regional monitoring report
should follow criteria in Chapter 6 of the GMP guidance docunagwt submit to GMP Data
Warehouser electronically through the reporting systegtrategy on how the information should
be received/obtained was agreed acdbed below:

1. Data should be uploaded by national focal points.

2. Data from global or interegional monitoring projects will be considered includingthie
regional report afteobtaininga permission from focal points.

3. ROG members contact the nationaldbpoints for the subegion he/she is responsible for.
ROG coordinator will gather information from each ROG member.

All the data will be submitted to th&MP Data Warehouseéeveloped by the Stockholm
Convention Regional Centre in the Czech Repuhlicde the guidance of the GMP Global
Coordination Groupand will be used together with the data of the &irsl seconghase of the GMP
for Effectiveness Evaluation thefuture.

There is also a way to get information &yalyzingsamples stored in the sal@fank to obtain
the concentrations of POPs in the past. The sample banking programs iarkhpapublic of Korea
are shown in Table 38.
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Table 3.51 Sample banking in Japand Republic of Korea

Countries Programs Organization Media Storage
Japan Time Capsule National Institute | Bivalves,fish, Liquid
Programfor for Environmental | atmosphericample nitrogen
Environmental Studies human milk, marine vapor {
Specimend reptile 150°C)
Freezer
(re0°Cand
180°C
Environmental Ehime University, | Wildlife species & organg Liquid
SpecimerBank for | Center for Marine | amosphericsample nitrogen
Global Monitoring Environmental sediment etc vapor {
(esBANK)011 Studies 150°C), etc.
Kyoto University Kyoto University Food, human blood, Freezer
Human Specimen human milk, urine (120°C)
Bank for Biological
Monitoring*?
Republic | National National Institute off Leave & branchfish, Liquid
of Korea | Environmental Environmental bivalves, egghuman nitrogen
Specimen Bank Research sample (blood, blood vapor {
serum, plasma, urine, 15¢°C)
colostrum, placenta)
Human blood, urine Freezer
(r80°C)

3.6 Strategy for using information from existing programs

Information used for théhird regionalmonitoringreport issubmitted by ational focal pointsin
principle. Data from global or interegional monitoring projects, suchBackground Air Monitoring
of POPs in East Asian Countries, should consider imafuch the report afteobtainng permission
from each of the focal points.

3.7 Preparation of the monitoring reports

The drafting teanfior the preparation of the third regional monitoring refp@tonsisted of ROG
members and consultants. The drafting te@erked and completetthe firstand secondlraft ofthe
regional report accordingly.he seconddraft regional report was sent to a#tional focal pointén
the regiorfor the commentsROG members received comments from-segional countries on the
seconddraft of the regional report. Discussions among the ROG members and drafting team were
conducted for the modifications on theonddraft regional report and to finalize the report.
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4  METHODS FOR SAMPLING , ANALYSIS AND DATA HANDLING

4.1 Environmental monitoring programs in AsiaPacific to support the
effectiveness evaluation

Article 16 of the Stockholm Convention states the essential role of environmental monitoring to
support effectiveness evaluation o fudabceenthEonv e
Global Monitoring Plan (GMP) for Persistent Organic Pollutdhtswas made and egated
periodically in order to support harmonized environmental monitoring glol#akgy issue of GMP
is to produce Ahigh qualityo and Acomparabl eo
enough accuracy and precision for the analysis of temporal trends and movements of POPs in the
environmenso that the effettenes oftheaction of Partie will be properly assessed. The guidance
document, therefore, describegommended analytéists, core media, selection of sampling sites,
sampling, sample preparation and analytical methods, data handling and reporting, and sample
banking activities. 1 order to keep comparability of the data, the monitommgthod should
implementappropriate QA/QC proceduresuch agletermination ofimit of detection (LOD)/limit
of quantification (LOQ)method detection limit (MDL)/method quantification limit (MQlohethod
and traveblanks, extraction efficiencies and recoveries, repeatability (or duplicate analysis), linearity
and range of calibration curve, etc. Use of standard reference materialhausin reference
materials, or participation to round robinadytical campaigras well as banking of environmental
specimens for enabling-analysis in futuravill be useful to assess and improve technical |leaets
keep comparability of the monitoring data

Some of the environmental monitoring programs, suatatienal monitoring program in Chitfa
and UNEP/GEF GMP2 program, follow this guidance. In these cases, the primary data of POPs level
in core matrices, i.gair, human tissues, and water for PFOS, are analyzed and handled according to
the guidance documd so that they will have sufficient quality and level of details. They are
consistent and comparable over time and relevant to the objectives of the effectiveness evaluation of
the Stockholm Convention. Other programs, sucliP@®sMonitoring in East Asia Countries
(POPsEAY andJapanese national POPs monitotfi§ also basically similar to thguidancebut do
not strictly follow it, for some of them have long history gwkp continuity of thie own, or follow
otherestablished analyticahethods, such as EPA or Japanese methiddsse programs also have
their own QA/QC protocols and assessed by the expert committee periodically, and thus are
recognized to have sufficient quality to support the Convenltajority of analytical institutions
supporting the progrania this AsiaPacific regioni.e., those in the national programs of CHina
and Japalf, and East Asian POPs monitoring progtgmalso regularly participate in the inter
laboratory exercise organized by UNEP Chemieald/or other organizatioms order to assess the
technical capabilityand comparability with other programdNEP/GEF GMP2 program itself is
aiming to buildenhance analidal capacity of participating countries by conducting laboratory
exerciseand training and supplying SORs. East Asian subbegion, R. Korea organizes POPs
analysis training workshop every ydanm 20L1to support capacity buildidgnhancement ithe
countries participating in the POPSEA programFurthermore,Japan andR. Korea have been
conducting a bilateral research program on the harmonization of POPs monitoring methods for more
than a decadélnited Nations University Institutefor the Advanced Stly of Sustainabilitf UNU-
IAS)/Shimadzu project on POPsionitoring andmanagement inAsia was another capacity
building/enhancement program in East Assab-region.Through these activities, POPs monitoring
capacities arergwing in harmonized manner in East Asian countries.
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4.2 Sampling methods

Various methods for sampling and analysis for POPs monitoring have been applied in countries of
Asia-Pacific region. The information is summarized in the Tabidstd 4i 5. As for ar monitoring,
several programs use active samplers, including high volume sampler (sucking speed of several
hundred litters/min) with glass (or quartz) fiber filter (GFF or QBRYl polyurethane foam plug
(PUF) combinations for dioxiné, QFF, PUFand XAD-resin or active carbon fiber felt (ACF)
combination for general POP$>16, and a low volume sampler (sucking speed of 0.1 litter/min) with
Tenax TA adsorbent for HCBf Other programs, including UNEP/GEF GMP2 program, use
passive sampler with a PUF or a SIP disk. Sampling period is typically from one day to one week in
the active sampling whileneto six months in passive sampling. In the active sampling, large volume
of air (typically, 1,000n¥sample in Japanese HV system) is sucked and the POPs concentrations are
accurately determined by correcting losses in sampling and/orafeprocesses by using isotepe
labelled surrogates. Due to its rather short sampling periodtiaa aampling data may not represent
the average POPs levgt active sampling will be useful to know theerages as well asmporal
changes by the repeated periodical monitoring. Passive sampling, on the other hand, is expected to
better representvarage POPs levels due to longer sampling period, but its absorption rate and linear
range tends to be affected by the chemical properties of POPs and climate/weather conditions during
sampling. Due to ambiguities in sampling rate/volume in different imtsitsone of passive
sampling data are presented as amounts/sample instead of amounts/air volume. Thus, data obtainec
by passive samplers and those by active samplers may not be easily comparable. It should be pointed
out that the air monitoring data coilga in this report is primarily to be used for temporal trend
analysis of POPs in the same location, while care should be taken to use the data for comparison
among different locations/areas.

4.3 Selection of sampling sites

Several programs select aimgaling locations in remote islands or mountains in pristine areas,
such as National Parkshich will be useful as background sites for long term monitotm@hinese
national monitoringprogram for example, 1Xemoteair sampling sites are selected based on the
criteria, i.e., regional representativeness, minimum rseatemeteorologicactirculation influences,
long-term stability, ancillary measuremetdta, and appropriate infrastructure and utititin POPs
Monitoring Projectin East Asia Countries(POPsEA) remoteislands Qkinawa (also in National
Park) and Fukue (Japan), JejuKRrea)) and mountainsrtionesia, Thailandy(so in National Park),
and Vietnamare selected as background locatténs

It should be pointed out that travel distance of chemicals varigsndeng on their chemical
properties; some POPs, like HCB, PeCBz1CH and HCBD, show higher volatility addnger
travel distances than others, like dioxins and PBDEs, which show quite low volatility, attached to
particles in the air, and thus show skortravel distances. Formgroup of POPs may easily be
transported transboundary, and even circulate around the globe until trapped in the sampler of a
background site, while the latter in the sampler may reflect the effects of nearby sathwedor
example, a few tens km from the site. In Japanese monitoring, for example, majority of POPs, except
dioxins, are monitored once a year in 37 sampling locations covering all over Japan while monthly
monitoring is conducted at two remote islaids/estern part of Jap#a Dioxins, furans and dioxin
like PCBs, on the other hand, are monitored in the ambieoha& a yeaat 680 sites (total 2016
samplesthe numbers in 20}%.

In water sampling, the concept of background monitoring is not easy to be realized. Several
programs conduct watsampling at dowsstream agas in large rivers, or lakes or bays in densely
populated areas, which are expected to reflect total human activities along @ suerounding a
lake or a bayin Chinese nationahonitoringprogram, for example, water was sampled at large lakes
(Qinghai Lake and Taihu Lake) amdastal zone along the Bohai Sea, the Huanghai Sea, and Hong
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Kong SAR. In Japan, water was sampled at major riverddatnstream area or river mouth), center

of lakes, and along bays (Tokyo Bay, Osaka,Betg)'®. Water sampling for PFOS is usually
conducted by grab sampling. In some programs, sampling of water is conducted once in the same
season every year (Japanese national POPs monitoring) wihileeirs the sampling is conducted

four times a year (GMP2 program) or twice a year, i.e., in wet and dry seasorlAS{&himadzu

project).

For human POPsonitoring, both human breast milk and bloods are used in the rdgion.
UNEP/GEF GMP2 program in East Asia and Pacific Islands, human breast milk was collected
according to the sampling protocol and patdamples in each Party wasalyzedf POPs comnts.
Humanbreast milk was also collected aadalyzedn the national monitoring of Chin@eported in
the 29 regional report)In Japan, human blood samples are colleatethnalyzedof their dioxins
and some of POPs levels. In addition, result okidi@nalysis in human breast milk reported in
scientific papers are also compiled in this report.

In addition to these core media, soils/sediments and biota (fishes, bivalves, birds and bird eggs)
samples aranalyzedin Japanese POPs monitoring programd ant he data are rep
Me di a0 Boeexample, analysis of POPs except dioxins are conducted in water at 47 sites, in
sediments at 61 sites, and in biota (bivalves, fishes and birds (or bird eggs) at 3, 18 and 4 sites,
respectively) in 208!, Dioxinsanalysis, on the other hand, are conducted in environmental water at
1,442 sites, bottom sediments at 1,205 sites, underground water at 513 sites, and soils at 847 sites in
2017 under the law concerning special measures to diéxins

4.4 Analytical methods for POPs

GC/MS or GC/MS/MS is a method of choice for the majority of POPs except PFOS, HBCD and
chlordecone, which need LC/MS/MS for the analysis. A combinatfazapillary GC with a high
resolution sector MS or TOMS, or a highly selective MS/MS, is among the most popular GC/MS
method for the majority of POPs including PCIPGDFs (dioxins), while a small GC/quadrupole
MS (gMS) combined with a thermal desorptionit is used for the analysis of HCBD trapped in
Tenax TA adsorbent. GERECD is also used for selected organochlorine pesticides and PCB
indicator congeners. Among the newly added POPs, PFOA isiadédpzedoy LC/MS/MS. SCCPs
analysis is a real challeagand a variety of analytical methods, such as GGAM3, GC/NCthigh
resolution MS (Sector MS, TOF, and Orbitrap), GCxGC/MM@&%, GCxGC/ECD, APGITOF MS,
LC/gMS, LC/TOFMS, and LC/MS/MS, have been applied for the development and establishment
of the andytical method.

Generally speaking, a more expensive, higher resolution instrument will show higher sensitivity
(lower detection limits) and higher selectivity. As a ressilich instruments need less amount of
samples and less extensive clegmnprocedugs for the analysis. In other words, analytical methods
using GC/ECD or GC/gMS may need careful and extensive -cpgrocedure to eliminate many
interferences and obtain reliable data. Mass spectrofhasgd instrument has a capability to correct
recoveies of chemicals during sampling or cleam procedure by adding known amount of same
chemicals labelled with stable isotopes (same chemical with different mass) in the adsorbent or
extracts. Such analytical method based on iselaipelled surrogates (sotopedilution strategy) is
suitable to keep and improve the quality of the data and is becoming a routine method in organic
pollutants analysis. Due to increasing number of POPs under the Convention, the analytical methods,
including clearup procedurehave been becoming more and more complicated, and systematic
grouping of chemicals based on their chemical properties is a key to conduetigcland analysis
efficiently and smoothly. More detailed information on sampling, elgaprocedures and analg
are given in the homepage of some of the monitoring programs.
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Table 4 1 Sampling, analytical methaahdQA/QC for monitoring programs6re mediaAir)14151716

Sampling Analytical Method Chemicals QA/QC Country
1 High Volumesampler 1 HRGC/HRMS or GC/LRMS 1 PCBs, HCB, DDTSs, chlordanss, 1 Yes 9 Cambodia
heptachlos, aldrin, endrin,v 1 China
dieldrin, mirex,toxapheneU-/b- { Japan
/o-HCH, PeCBz 1 Lao PDR
1 Malaysia
9 Thailand
9 No -
9 PCDDs, PCDFs 1 Yes i Cambodia
9 China
1 Japan
9 Lao PDR
1 Malaysia
9 No -
i Tetra/penteBDE, hexa/hepta 1 Yes 1 Japan
BDE, decaBDE, HexBBs, 1 China
endosulfan, PCNs, HCBD, PCP, | q No -
PCA, dicofol, PCN
T LC/MS 9 SCCPs 1 Yes 1 Japan
9 No -
T LC/MS/MS 1 PFOS, PFOA, HBCD, 1 Yes 1 Japan
chlordecone 1 China
9 No -
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i Passive sampler

1 LCMS/MS

1 PFOS, PFOA, PFHXFOSA,

NMeFOSA, NEtFOSA,
NMeFOSE, NMeFOSE

q Yes

9 Indonesia

9 Cambodia

i Lao People's Democratic
Republic

9 Mongolia

1 Philippines

9 Thailand

9 Viet Nam

1 Fiji

91 Kiribati

9 Marshall Islands

9 Niue

9 Palau

91 Solomon Islands

9 Tuvalu

9 Vanuatu

9 No

1 HRGC/HRMS or GC/MS

9 PCDDs, PCDFs, dI-PCBs
9 HCB, ddrin, dieldrin, endrin,

chlordanes, HBCDs, DDTs, PCB
heptachlorsmirex, toxaphenel}

/b-/2-HCH, HBB,
HxBDE/HepBDE,
HexBDE/HepBDE, PeCBz,
Endosulfan

9 Yes

9 Indonesia

9 Cambodia

i Lao People's Democratic
Republic

9 Mongolia

9 Philippines

9 Thailand

9 Viet Nam

9 Fiji

91 Kiribati

9 Marshall Islands

9 Niue

9 Palau

9 Solomon Islands

9 Tuvalu
Vanuatu

9 No
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Table 4 2 Sampling andhnalytical Method, and QA/QC for monitoring programs (core medianan MilK)

Sampling Analytical Method Chemicals QA/QC Country
1 WHO Protocol 1 HRGGHRMS PCDDs, PCDFgI-PCBs 1 Yes China
9 No
1 GC-MS OCPs 1 Yes China
9 No
9 UNEP Protocol 201based on|  LC/MS/MS 1 PFOS, PFOA, PFHXS 1 Yes 1 Fiji
WHO 2007 protocol . Cambodia
91 Kiribati
9 Marshall Islands
9 Mongolia
9 Palau
9 Solomon Islands
9 Thailand
9 Viet Nam
9 Vanuatu
9 Samoa
9 Niue
1 GCG-MS-MS; GGECD H C B ;HCH, deldrin, 9 Yes 1 Fiji
chlordanes, HBCDDs, DDTs and 9| Cambodia
PCBs 9 Kiribati
q Heptachlor§, aldrin, endrin, mirex { Marshall Islands
toxaphenel}/o-HCH, HBB, 1 Mongolia
HxBDE/HepBDE, {1 Palau
HexBDE/HepBDE, PeCBz, 1 Solomon Islands
endosulfan .
{1 PCDDs, PCDF, dI-PCBs T Thailand
1 Mirex 9 Viet Nam
9 Vanuatu
9 Samoa
9 Niue
 HRGC/HRMS i PCDD, PCDF, PCB(6), €lPCB, fYes 9 Fiji
HxBDE/HepBDE, 9 Cambodia
HexBDE/HepBDE; (sector field) { Kiribati
1 SCCPs (orbitrap) 1 Marshall Islands
1 Mongolia
9 Palau

9l Solomon Islands
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9 Thailand

1 Viet Nam
1 Vanuatu
1 Samoa
1 Niue
1 Other Protocol 1 GC/MS i PCDDs, PCDF4jI-PCBs T Yes 1 Japan
1 No -
Table 4 3 Sampling and Analytical Method, and QA/QC for monitoring programs (core ntédman Bloodl
Sampling Analytical Method Chemicals QA/QC Country
9 Unpooled  HRGC/HRMS i PCDDs, PCDFs, dI-PCBs 1 Yes 9 Japan
1 No -
I LC/MSIMS 1 PFOS,PFOA, PFHXS 1 Yes 9 Japan
1 No -
Table 4 4 Sampling and Analytical Method, and QA/QC for monitoring programs (core maf@iter(PFOS)
Sampling Analytical Method Chemicals QA/QC Country
i Collected withwater Sampler |  LC/MS/MS 9 PFOS PFOA 9 Yes 9 Japan
(e.g, Niskin sampler) i China
9 No -
9 UNEP Protocol 2017 T LC/MS/MS 1 PFOS, PFOA, PFHxS q Yes 1 Fiji
1 Kiribati
9 Mongolia
9 Niue
1 Palau
1 Solomon Islands
1 Tuvalu
9 Viet Nam
9 Vanuatu
1 Sama

9 Marshall Islands
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) RESULTS AND DISCUSSION

5.1 Results

Information on POPs concentrat®rollected through the monitoring programs and methods
described in the previous chapters is organized in the following section.

5.1.1 Ambient air
5.1.1.1 POPs monitoring by activeampling

In the AsiaPacific Region, several international and national POPs air monitoring programs are
available First those using active sampling are explaimedOPs Monitoring Project in East Asian

Countries, sampling was operatedga@vencountries from2014to 2018 (see Table 5.1i 1). InChina
andJapansome national ambient POPs air monitoring programs are performed (see Tdb®) 5.1

Table 5.11i 1 Summary forregional air monitoring programsfter 2" Asia-Pacific Regional
Monitoring Report

E Number of
g' Country Period Location site/sample POPs Remarks
& (lyear)
Japan FY2014 Hedo, 12 sampes(or |PeCBz, HCB, aldrin, dieldrin, |POPs
2018 Okinawa 36 sampleg) |endrin, DDTs (6 isomers), Monitoring
year (Hedo) chlordane (5 isomers), Project in
heptachlors (3 isomers9,imax, |East Asian
(Fukue, (6 samples (or |toxaphene (3 isomers), HCH ((Countries®
Nagasaki* |18 samples) |isomers) (POPSEA
lyear (Fukue; + project)
only half a year|PCBs,PBDEs, PFOS, PFOA,
including winterjendosulfan, HBCDs, HCBD,
time))* PCP, PCA, SCCPs, HBB, PG|
R. Korea 20142018 |Jeju Island 12 samplelyear|PeCBz, HCB, aldrin, dieldrin,
endrin, DDTs (6 isomers),
o chlordane (5 isomers),
% heptachlors (3 isomers9, mire
< toxaphene (3 isomers), HCI3 (
isomers)
+
chlordecone, PBDEs,
endosulfan sulfate nelosulfan
Il, d-PCBs, PCDDPCDFs
Cambodia 2015 Sihanoukville |3 samples PeCBz HCB, aldrin, dieldrin,
Indonesia 2018 Kototabang |3 samples endrin, DDTSs (6 isomers),
Lao FDR 2017 Na Long Kour3 samples chlordane (5 isomers),
Village heptachlors (3 isomeysmirex,
Malaysia 2017 Batu Embun [3 samples toxaphene (3 isomers), HCH (
Thailand 2014 Khao Yai 3 samples isomers) PCBs**, PCDDs**,
National Park PCDFs*

*. Monitoring at Fukue, Nagasaki, is officialhot included in POPSEA project hintluded in this tablefor it is
conducted by the Ministry of tHenvironment, Japan, together with tlm@nthly monitoring at Hedo, Okinawa.
** PCBs, PCDDs, PCDFs were not anadyl in Thailand.
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Table 5.11i 2 Summary fornational air monitoring programsafter 2"%Asia-Pacific Regional

Monitoring Report

§’ Number of
g' Country Period Location site/sample POPs Remarks
B (/year)
China 20142019 |Throughout th{25 sites PCDD/PCDFs,dI- Ministry of
nation PCBs,indicator PCBs |Ecology and
HBB, PBDEs (8 Environment,
isomers), PeCBz, HCHChina*
aldrin, dieldrin, endrin,
DDTs (6 isomers),
chlordanes (5 isomers
heptachlors (3 isomersg
endosulfan I, Il, rirex,
HCHs (4 isomers),
toxaphenes (3 isomers
PFOA, PFOS, HBCDs
chlordecone
© Japan FY2013 Throughout th(433-681 sites |PCDDPCDFs,dl-PCBs|Ministry of the
g 2018 nation Environment,
< Japa#d’
FY2013 Throughout th(34-37sites Aldrin, chlordanes From 2003 to
2018 nation DDTs, dieldrin, endrin,[2013, monitorin
HCB, heptachlors, was conducted
mirex, PCBs, twice a year
toxaphenes, (warm and cold
chlordecone, seasons), but
endosulfan, HBB, from 2014,
HBCDs, HCHs, PBDEgmonitoring was
PeCBz, PFOS, PFOA,|conducted only
dicofol, HCBD, PCA, |in warm seasan
PCP, SCCP Ministry of the
Environment,
Japan®

*. In Japan, monitoring methods for newly added POPs were developed during the reviewing process at POPRC and
their monitoring frequently started before listing to the Annexes. Monitoring of POPs is conducted every year for
priority POPs (such as PCBs) mewly added POPs, while once in every 2 to 6 years for ofiféch are quite low
levels (NDin many places) or show little changes if any due to domestic regulation (ban or restriction) einforced
few decades ago (such as many organochlorine pesticides).

5.1.1.1.1The 12initial POPs
(1) Aldrin

China is continuously monitoring aldrin in the air throughout the nation since 2007. The
concentration of aldrin ranged from ND to 28.1 pgéharing 20142019,

Aldrin has beemnalyzedogether with other organochlorine pesticides in air samples in Japanese
and East Asian POPs monitoring progradiier the developmenof the 2" regional monitoring
report aldrin wasonly analyzedn FY2014in Japanese national monitoring progtamith a range
from ND to 17 pg/mi.For POPs Monitoring Project in East Asian Countiigaldrin wasanalyzed
from 2014to 2017with a rangdrom ND to 1.6 pg/m. Aldrin, however, was found to be unstable
and showed always low recoveries in high volume samplifigerefore adrin data in these
monitoringshould be considered as reference values dislyow recovery is easily recognized by
adding isotopdabelled aldrin as a surrogate before the sampling, isubverlooked when other
chemcals, such as isotogabelleddieldrin, is used as surrogabde when surrogate is added after the
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sampling A collaborative research was conducted to clarify the reason and to improve the recovery
in KoreaJapan bilateral pgram, buthe reason is still not clarified yét

Republic ofKorea reported mean levels of aldrin to 0.059 and 0.103ig/8015 and 201@nhile
ND for 2013, 2017 and 2018.

(2) Chlordane

Chlordanes(transchlordane, cishlordane, oxychlordane, transnachlor,cis-nonachlor) have
been analyed in Chinese national monitorimgogram The concentrations of tracblordane, cis
chlordane, oxychlordane, transnachlor, cimmonachlor) in the air during0142019 were NB34.4,
ND-22.3, ND20.5, 0.0310.7 and NB5.50pg/nm?, respectively.

Japan is monitoringhlordans in the air throughout the nation (22 to 37 sites) siE¢2002°.
Since FY2009the frequencyf the monitoringvas revieved andwere decided to be anitoredonce
every few yeas, therefore,chlordanes were analyzed in FY20BY2015and FY2016after the
development ofhe 2" regional monitoring reporEor cis-chlordane theconcentratiorwas between
0.4 (quantification limitwas 0.21i 0.3) and 810 pg/m®. POPs Monitoring Project in East Asian
Countries is also monitorinchlordana in the air atCape HedqOkinawalsland andFukue (Goto
Islands) which arebackground sit& since 200 and 20%, respectivel}?. The concentrationf cis-
chlordanefrom 2014to 2019was betwee.4and21 pg/nt.

POPs Monitoring Project in East Asian Countries is also monitathgrdane in the air at
CambodiaL ao Peopl eds D e MabagsiaaridiThailafttenp 2004toi 2617°. The
concentratios varywith the countriese.g, cis-chlordanel.0i 4.5 pg/nv).

Republic ofKorea reporte@hlordanes in Jejusland from2009 to 2018 (except 2014). Trange
of the annuaimean levels ofrans-chlordanegis-chlordane, oxychlordane, transnachlor andais-
nonachlorare reportecs 0.933.5, 0.912.8, nd0.42, 0.842.2, and 0.00D.24pg/nt, respectively.

(3) DDT

China is continuously monitoring DDTp,0-DDT, p,p-DDD, p,p-DDE, 0,p-DDT, 0,p-DDD,
0,p-DDE) in the air throughout the nation since 2007. The concentratignp®DT, p,p-DDD,
p,p-DDE, 0,p-DDT, 0,p-DDD, 0,p-DDE in the air during 20132019 were 0.00086.0, ND23.8,
0.0009373, 0.00221.4, ND49.90 and 0.000%5.5pg/nt, respectively”.

Japan is continuously monitoriigDT in the air throughout the nation (22 to 37 sites) since
FY2002°. The concentratioof p , -POT from FY2013to FY2018 was betweef.15and45 pg/n?.
POPsMonitoring Project in East Asian Countries is also monitofdgT in the air atCape Hedo
(Okinawa Islang and Fukue (Goto Islands which are background sites, since 208nd 204,
respectively®. The concentratiofrom 2014 to 2019 was betwee®.09and1.3 pg/n?.

POPs Monitoring Project in East Asian Countries is also monit®@g in the air at Cambodia,
Lao Peopl eds DeMamysiaant ThailanRem@@lhtd 20L7#°. The concentration
of p , -POT varies with the countrie$ (1i 30 pg/n¥).

Republic ofKorea reported DDTs in Jejgland from2009 to 2018 (except 2014). Thenge of
the annuamean level®f p , -pl@T, p , -PEE, p , -pHED, 0 , -PT, 0 , -PEE ando , -pHED are
reported as 0.28.1, 1.63.5, 0.061.3, 0.222.5, 0.151.1, and 0.13.97pg/n?, respectively.

(4) Dieldrin

China is continuously monitoringlieldrin in the air throughout the nation since 2007. The
concentrations of Dieldrin ranged from ND to 33¢g#p® during 20142019+,

Japan is monitorindieldrin in the air throughout the nation (22 to 37 sites) sf¢2002°. Since
FY2009, the frequency of the monitoring was reviewed and were decided tmiiened oncevery
few yeas, thereforedieldrin wasonly aralyzed in FY20% after the development of'@regional
monitoring reportThe concentratiowasbetweer0.89 and160pg/n? in FY2014 POPs Monitoring
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Project in East Asian Countries is also monitodireddrin in the air aiCape Hed¢Okinawalsland
and Fukue (Goto Islands), which are background sites, since 208 204, respectivel?. The
concentratiorfrom 2014 to 2019 was betweeR.2 and6.7 pg/n?.

POPs Monitoring Project in East Asian Countries is also monitdighdrin in the air at Cambodia,
Lao Peopl eds DeMamysisaad Thadandoen2aidtd 2013 The concentratios
vary with the countries(.3-6 pg/n?).

Republic ofKorea reportedlieldrinin Jeju kland from2009 to 2018 (except 2014). Thange of
the annuamean level®f dieldrin was reported as 636 pg/n?.

(5) Endrin

China is continuously monitoringnérin in the air throughout the nationnse 2007. The
concentratios of endrin wereranged from ND to 7.80 pghauring 20142019,

Japan is monitoringnelrin in the air throughout the nation (22 to 37 sites) si2002°. Since
FY2009, the frequency of the monitoring was reviewed and were decided to be monitoredeoyce
few yeas, therefore, endrin was only analyzed in 44 after the development of92egional
monitoring report The concentratiorwas fromND (detection limit 0.07 pg/n?) to 2.9 pg/n? in
FY2014 POPs Monitoring Project in East Asian Countries is also monitendgnin the air atCape
Hedo Okinawalsland andFukue (Goto Islands), which are background sites, since 200 204,
respectively®. The concentratiofrom 2014 to 2019 was betweenND (detection limis for 2014
2019 0.02i 0.04 pg/m) and0.24 pg/n?.

POPs Monitoring Project in East Asian Countries is also moniteridgnin the air at Cambodia,
Lao Peopl eb6s DeMamysiaant Thailanffoen@0i4td 201¢*°. The concentratic
vary with the countriesND-1.1 pg/n¥).

Republic ofKorea reported endrin in Jejaland from2009 to 2018 (except 2014). Thenge of
the annuammean levels bendrin was reported as 10d8 pg/n?.

(6) Heptachlor

China is continuously monitoringdptachlor, tansheptachlor epoxide and emeptachlor poxide
in the air throughout the nation since 2007. The concentsatibieptachlor, tranteptachlor
epoxide and cimeptachlor poxide in the air durin@0142019 were NB56.4, ND'1.16 and ND
21.4pg/n?, respectivelyf.

Japan is monitoringpeptachlorin the air throughout the nation (22 to 37 sites) siR¢2002°.
Since FY2Q3, the analysis of heptachlors are conducteceeveryfew yeas (i.e. FY2013, FY2015
and FY2016)The concentratiowas betweer0.16 and120pg/n?. POPs Monitoring Project in Ba
Asian Countries is also monitorifgptachlos in the air atCape HedqOkinawalsland andFukue
(Goto Islands), which are background sites, sincé® 2001 204, respectively®. The concentration
from 2014 to 2019 was betweef.06 and5.0 pg/nt.

POPs Monitoring Project in East Asian Countries is also monitdrapgachlos in the air at
CambodialL ao Peopl eds D e kebagsia ard iThailafttenp 20b4itoi 2617°. The
concentratioa varywith the countriesq(3i 4.9 pg/n¥).

Republic ofkorea reported heptachlors in Jegldnd from2009 to 2018 (except 2014). Trange
of the annuaimean levels of heptachlor as-heptachlor epoxide was reported as 0-013 and
0.240.87pg/n?, respectively.

(7) HCB

China is continuously monitoring HCB in the air throughout the nation since 20t .
concentration of HCB ranged from 2.77 to 507 pudaring 201420194,

Japan is continuously monitoring HCB in the air throughout the nation (22 to 37 sites) since
FY2002% The concentratiorfrom FY2013 to FY2018 was betweerb2 and 550 pg/n?. POPs
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Monitoring Project in East Asian Countries is also monitoH&B in the air aCape Hed¢Okinawa
Island andFukue (Goto Islands), which are background sites, sinc@ 200 202, respectivel}’.
The concentratiofrom 2014 to 2017 wasbetweerd9 and280pg/n?. The detailed result is shown in
AnnexD.

POPs Monitoring Project in East Asian Countries is also monitét@g in the air at Cambodia,
Lao Peopl eds DeMamsiaant Thailanffoen 20i4td 2013*°. The concentraticn
vary with the countriesq7i 360 pg/nv).

Republic ofkorea reported HCB in Jejgland from2013 to 2017 (except 2014). Ttenge of the
annualmean levels of HCBverereported as 5963 pg/nt.

(8) Mirex

China is continuously monitoring inex in the air throughout the nation s& 2007. The
concentration of mex ranged from 0.004 to 8.90 pgloiuring 20142019,

Japan is mdtoring mirex in the air throughout the nation (22 to 37 sites) sf¢2002. Since
FY2009, the frequency of the monitogi was reviewed and were decided to be monitored erery
few yeas, therefore, mirex was only analyzed in FY2018 after the developmerit! ségonal
monitoring reportThe concentratiom FY2018 was betwee.05and0.2 pg/n¥. POPs Monitoring
Project in East Asian Countries is also monitoninigex in the air atCape HeddOkinawalsland
and Fukue (Goto Islands), which are background sites, sincé 206 204, respectivel{?. The
concentratiorfrom 2014 to 2019 was betweed.03 and0.84 pg/nt.

POPs Monitoring Project in East Asian Countries is also monitonirgx in the air at Cambodia,
Lao Peopl e 6 spulilicMamysiaantl Thailanffom 2014to 2017°. The concentratic
vary with the countriesQ.28i 2.2 pg/nv).

Republic ofKorea reported mirex in Jejglandfrom 2009 to 2018 (except 2014). Thenge of
the annuammean levels of mirex was reported as-0.27 pg/n?.

(9) Toxaphene

China is continuously monitoring toxaphene in the air throughout the nation since 2010. The
concentrations of toxaphene (P26, P50 ar) R6the air were below the detection limit during
201420194

Japan is monitoringokaphene in the air throughout the nation (22 to 37 sites) Evi2602°.
Since FY2009, the frequency of the monitoring was reviewed and were decided to be monitored once
everyfew yeas, therefore, toxaphene was only analyzed in FY2018 after the developmétit of 2
regional monitoring reporforexamplethe concentration dfarlar26in FY2018wasND (detection
limit: 0.2 pg/n?). POPs Monitoring Project in East Asian Countries is also monitéoxaphenén
the air atCape HeddqOkinawalsland andFukue Goto Islands), which are background sites, since
2009 and 204, respectively’. The concentrationf Parlar26 from 2A.4 to 2019 was betweeiND
and0.3pg/n?.

POPs Monitoring Project in East Asian Countries is also monitdorgphenein the air at
CambodialL ao Peopl eds D e Mebagsia ard iTlailafttenp 20b41toi 2617°. The
concentratios varywith the countriese.g, Parlar26: ND-0.19 pg/ni).

(10) PCBs

China is continuously monitoringdicatorPCBs in the air throughout the nation since 2007. The
concentrations of thdicatorPCBs were 1.18 32.0 pg/ni during 20142019,

Japan iscontinuously monitoring PC8in the air throughout the nation (22 to 37 sites) since
FY2002%. The concentratiofrom FY2013 to FY 2018 wasbetweenl6 and3,300pg/n? (as sum of
all PCBs congeners)POPs Monitoring Project in East Asian Countries is also monit&{@Bs in
the air atCape HeddqOkinawalsland andFukue (Gotdslands), which are background sites, since
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2009 and 2014, respectivéfy The concentratiorof PCBs from 2014 to 2018vas from21 to 130
pg/m? (as sum of all PCBangeners)

POPs Monitoring Project in East Asian Countries is also monit®@gs in the air at Cambodia,
Lao Peopl eds DeMamsiaanhaitandiRoen2l4td 2013°. The concentraticn
vary with the countries491 410pg/nm? (as sum of all PCB congens

(11) PCDD/PCDF anddIl-PCBs

China is continuously monitoring PCDBZDFs and diPCBsin the air throughout the nation since
2007. During 20142019, the concentrations of PCIHUDFs 0.86306 WHOTEQ fg/ms3. The
concentrations of 12 dioxilike polychlorinated biphenylgd{-PCBs) were 0.04418.0 WHOTEQ
fg/m314,

Japan is continuously monitoring PCDD/PCGnddI-PCBsin the air throughout the nation (68
to 979 sites) since 1997see Table 5.1iB).

Table 5.117 3 PCDD/PCDFs anddI-PCBs concentration# air from general sampling sites in Japan

FY 2013 2014 2015 2016 2017 2018
Average(pg- TEQ/nT) 0.023 0.021 0.021 0.018 0.019 0.018
Range(pg TEQ/m?) _ |0.0029- 0.200.0036- 0.42/0.0042- 0.490.0034- 0.270.0033- 0.320.0032i 0.17
(Number of sites) (666) (645) (660) (642) (629) (619)

Notel: WHO-TEF (2006) has been used
Note2: The toxicity equivalent is calculated by using the value of 1/2 of the detection limit, when the measured value of each
isomer is below the detection limit.

Republic ofKorea reported PCDIPICDFs anddl-PCBs in Jeju $land from 2013 t@018 (2017
for dI-PCBs). Thaange of annuahean levels of PCDDs amth-PCBs were reported as+2d7 and
nd-0.05 TEQfg/m?3, respectively.

5.1.1.1.2The new POPsdlisted atCOP4, COP5 andCOP6
(1) Chlordecone

China reported chlordecone in Honigong SAR from 2011 t02018. The concentrations of
chlordecone werbelow the detection limité,

Monitoring Project in East Asian Countries is monitorofgordeconein the air atCape Hedo
(Okinawa Island and Fukue (Goto Islaas), which are background sitsgice 200 and 204,
respectively®. Chlordeconavas not deteetl from 2014 to 2019In Japanese national monitoring,
chlordecone was also monitored occasionally but many of the dagebetenv the detection limits.

Republic ofkKoreareported chlordecanin Jeju $land from 2013 t@018. Theange of thannual
mean level®f chlordecone were reporteddB-0.16 pg/m.

(2) Endosulfan

In the Chinese national monitoripgogram endosulfan | and endosulfan 1l have been monitored.
The concentrations of endosulfan | and endosulfan 1l were4®02 and NB61.0 pg/n?,
respectively’.

Japarhasmonitoredendosulfann the air throughout the nation (35 to 37 site$)Y2011, FY2012
and 2014 to 2016. The concentration f -entdbsulfanfrom FY2014 to FY2016was betweeri.0
and 140 pg/m?. POPs Monitoring Project in East Asian Countries is also monit@ridgsulfanin
the air atCape HedqOkinawalsland andFukue (Goto Islands), which are background sites, since
2014, The concentrationf U-endosulfanfrom 2014 to 2019vas betweer .0 and120pg/n¥.
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Republic of Korea reported endosulfanin Jeju $land from 2013 to 2018 (20142018 for

endosulfan sulfate). Thhange of the annuatean levels of endosulfan I, endosulfan 1l and endosulfan

sulfate were reported as-Z8, 3.721 and 0.2%.1 pg/m, respectively.
(3) HBB

In the Chinese national monitoring during 2€AG19, the concentrations of polybrominated

biphenyl (HBB) in the aivere ND0.11 pg/m?3 with a mean value of 0.03 pg/m3, as welNd3-3.10
pg/m3 and NB0.12 pg/m?3 in the air from urban sites and rural sitespectively*.

JaparhasmonitoredHBB in the air throughout the nation (35 to 37 sitedjY1201Q FY2011and
FY2015%. The concentrationf HBB in FY2015wasbetween NDand 1.1pg/n?. The detailed resust
areshown in AnnexD.

(4) HBCDs

China reported HBCDs in Hong Ko+#BCDSXARBRCDI n
were 2.956.90 and 2.9%.60 pg/m. Theconcentrations f -HECD were below detection liniit

Japanhas monitoredHBCDs in the air throughout the nation (8637 sites) inFY2012 and
FY2014 toFY20175. The concentrationf JHBCD in FY2014 to FY2017was betweemD to 30
pg/m?. POPs Monitoring Project in East Asian Countries is also monitetB@Dsin the air atCape
Hedo (Okinawalsland andFukue (Goto Islands), which are background sites, since!200He
concentratiorof UHBCD from 2014 to 2019vas betweeiND and3.7 pg/n®.

(5) HCHs

201

China is continuously monitoring HCHSs in the air throughout the nation since 2010. Durinrg 2014

2019, the concentrations ¢f-HCH, d -HCH, s -HCH, @ -HCH were 0.002.87, 0.0002115, ND
33.7 and NB29.1 pg/m3respectively.

Japan is continuously monitoring HCHs in the air throughout the nation (35 to 37 sites) sirtée 2009

The concentratioro f -H@H from FY2013 to FY2017 was betweert.9 and 700 pg/n¥. POPs
Monitoring Project in East Asian Countries is also monitorith@Hs in the air atCape Hedo
(Okinawa lIsland and Fukue (Gotolslands), which are background sites, since9288d 2017,
respectively®. The concentration f -HQH from 204 to 2019 was between.5and40 pg/nt.

POPs Monitoring Project in East Asian Countries is also monitoring HCHSs in theCaimdttodia,
Lao Peopl eds D eMamysiaand Thailanoen20i4rd 2016°°. The concentraticn
vary with the countriesg.g, JHCH: 8.8 720pg/n?).

Republic ofKorea reported HCHs in Jejalandfrom 20011 to 2018 (except 2014). Ttange of
the annuaimean levels od-HCH, b-HCH andg-HCH were reported @& 7-14, 0.461.1and2.3-3.3
pg/nt, respectively.

(6) PBDEs

China is continuously monitoring PBDEs in the Biaring 20L5-2019, the concentrations eight
PBDE congeners were mostly stalaie0.6442.2 pg/ni 14,

Japan is continuously monitoring PBDEs in the air throughout the nation (35 to 37 sites)

sinceFY2009 except for FY201%. The concentratiomf TeBDE from FY2014 to FY2018 was
betweerND and28 pg/n?. The detailedesuls areshown in AnnexD. POPs Monitoring Project in
East Asian Countries is also monitoriRBDEsin the air aCape Hed¢Okinawalsland andFukue
(Goto Islands), which are background sites, sinc2®dd 2017, respectivéfy The concentration
from 2014 to 2019vasbetweer.1and4.6 pg/nv.

Republic ofKorea reported PBDEsomers in Jejusland from2013 to 2018. For example, the

range of the annuahean levels of BDE7 and BDE99 were reported as 077 and 0.04..5
pg/n?, respectively.
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(7) PeCRE

In the Chinese national monitoripgyogram PeCBz have been monitored. During 2@049,
PeCBzconcentrations were 0.0 pg/ni !4,

Japan is continuously monitoring PeCB the air throughout the nation (25 to 37 sitsisice
FY2007, exceptfor FY2008°. The concentratiofrom FY2013to FY2018 wasbetweer27 and220
pg/m?®. POPs Monitoring Project in East Asian Countries is also monit®&@g in the air aCape
Hedo(Okinawalsland andFukue (Goto Islands), which are background sites, sincé 204 2017,
respectively®. The concentratiofrom 2014 to 2019 was betweer7 and200pg/n?.

POPs Monitoring Project in East Asian Countries is also monit®&@E in the air aCambodia
Lao Peopl e6s biceMamysia, arntdhailanddem2@l4o 2017*°. The concentratic
vary with the countriesg3i 540 pg/n?).

Republic ofKorea reported PeCBz in Jdgland from2013 to 2018 (except 2014). Thenge of
the annuamean levels of PeCBz were reported asl 58 pg/m.

(8) PFOS

China reported PFOS in Hogpng SAR ranged from 0.2838.0 pg/n? during 201420184,

Japan is continuously monitoring PFOS in the air throughout the nation (35 to 37 sites) since
FY2010%. The concentratioof PFOSfrom FY2013 to FY2017 was betweei®.5 and 19.6 pg/nt.
POPs Monitoring Project in East Asian Countries is also monit&#@Sin the air atCape Hedo
(Okinawalsland and Fukue (Goto Islands), which are background sites, sind® aAd 2017,
respectively®. The concentratiofrom 2014 to 2019vasbetweerND and17 pg/m?.

5.1.1.1.3The new POPdlisted at COP7, COP8 andCOP9
(1) Dicofol

Japarmonitoreddicofol in the air throughout the nation (37 sitesfFY2016°. The concentration
of dicofol in FY2016was betweeD and1.0 pg/nt.

(2) HCBD

Japan is monitoring HCBD in the air throughout the natight¢337 sites) since FY261°. The
concentrationof HCBD from FY2015 to FY2018 was betweemd5 and 23,000 pg/n?. POPs
Monitoring Project in East Asian Countries is also monitofi@BD in the air atCape Hedo
(Okinawa Island and Fukue (Goto Islands), which are background sites, sR@EG®. The
concentratiorfrom 2016 to 2019wasbetweer800and16000pg/nt.

(3) PCNs

Japanis monitoring PCNs in the air throughout the nation {8738sites)sinceFY2014, except
for FY2015°%. The concentratioof total PCNsfrom FY2014 toFY2018 was betwee.3and1,600
pg/nt. POPs Monitoring Project in East Asian Countries is alsoitoong PCNsin the air atCape
Hedo (Okinawalsland andFukue (Goto Islands), which are background sites, since’20m6e
concentratiorof PCN (mono chlorinatedjom 2016 to 201%vas betweed.9and37 pg/nr.

(4) PCP

Japan is monitoring PCP in the air throughout the nation (37 sites) since &%20he
concentratiorof PCPfrom FY2016 to FY2018 was betweer.6 and 33 pg/m?. POPs Monitoring
Project in East Asian Countries is also monitoR@Bin the air alCape HeddOkinawalsland and
Fukue (Goto Islands), which are background sites, sincé20h@ concentratiofrom 2016 to 2019
was betweeND and2.2 pg/m?.
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(5) PFOA
China reported PFOA in Horlgong SAR ranged from 5.840.1 pg/miduring 20142018,

Japan is monitoring PFOA in the air throughout the natnt¢ 37 sites) since FY2@1°. The
concentratiorof PFOAfrom FY2013 to FY20T7 was betwee2.0 and260 pg/m?. POPs Monitoring
Project in East Asian Countries is also monitoffigOA In the air atCape HeddOkinawalsland
andFukue (Goto Islands), which are background sites, sinc&2@he concentratiofrom 2016 to
2019was between.6and120pg/n?.

(6) SCCPs

Japan ismonitoring SCCPs in the air throughout the nation (37 sites) since BY2Ohe
concentrationof SCCPsfrom FY2016 to FY2018 was betweerND and 5,700 pg/n?. POPs
Monitoring Project in East Asian Countries is also monitor8@QCPsin the air atCape Hedo
(Okinawa Island and Fukue (Goto Islands), which are background sites, sinc&g*20The
concentratiorfrom 2016 to 2019vas betweeri30and1,500pg/n?.

5.1.12 POPs monitoring by passive sampling

The UNEP/GEFGMP2 projects for the implementation of the POPs monitoring plan under the
Stockholm Convention, have been conducted in Asia and Pacificegidns. During the project,
POPs monitoring in the background by passive samplemsere conductedFigure 5.1.11). The
datawill provide baselines for assessiting effectivenessn these skrregions in future
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Figure5.1.17 1 Map of air sampling locations by UNEP/GEF GMP2 projects

52



5.1.2 Human tissues (milk and blood)

5.1.2.1 Milk

Only the data not included in the previous regional reports are summarizeld tieeeAsiaPacific
Region, several international and national POPs human milk monitoring programs are awailable
the GMR3 period(see Table 3.2i 1 and Figures.1.2i 1).

As part of the UNEP/GEF GMP capacity building program in East Asia and Pacific Islands,
human breast milk sampling was conducted in Cambodia, Mongolia, Thailand, Vietham (East Asia),
Fiji, Kiribati, Marshall Islands, Niue, Palau, Samoa, Solomon Islahagaluand Vanuatu (Pacific
Islandg, and pooled samples in each country waalyzedof all the POPs contents (both original
and newly added POPs).

POPs concentrations in human milk in China were reported by the regpeajett entitlediA

study ofthe level of POPs in human milkn

Ma ¢ adurin® 20 82014,

POPs concentratienin human milk in Japan eve reportedby the researchsupportedby a

governmentatesearclgrant(Oka et al2014, 2015, 2016, 2017, 2018 &@19.

Table 51.2i 1 Summaryof human milk monitoring programs Asia-Pacific

Numberof
Country Period Location samplessites POPs Remarks
(lyear)

b-HCH, cis-heptachlor

epoxidecis-chlordareg, cis-

nonachlor, endosulfan sulfatg Datais not included
China 22%113;1 Maceo pooled DDTs (6) PeCB, HCB, in the 2"regional

indicatorPCBs PBDEs monitoringrepot

(total), PCDDPCDFs,dI-

PCBs

2013 Oka et al. (2014,
Japan 2018 19-30samples | PCDD/PCDFsg¢l-PCBs 2015, 2016, 2017,
2018, 2019202122

Aldrin, HCHs (3), DDTs (6),

chlordanes (5), mire»endrin,

dicofol, dieldrin, heptachlors

(3), HBCD (3), chlordecone,
Cambodia 2019 pooled PCBs (7), endosulfan (I, II, WHO milk survey

sulfate), HCB, HCBD, PCP,

PCA, PBDEs, PeCBz,

PCDDs, PCDF4jl-PCBs,

SCCPs,dxaphenes (3)
Fiji 2019 pooled (same as above) WHO milk survey
Kiribati 2018 pooled (same as above) WHO milk survey
Marshall 2019 pooled (same as above) WHO milk survey
Islands
Mongolia 2018 pooled (same as above) WHO milk survey
Niue 2017 pooled (same as above) WHO milk survey
Palau 2018 pooled (same as above) WHO milk survey
Samoa 2019 pooled (same as above) WHO milk survey
E?Aargson 2019 pooled (same as above) WHO milk survey
Thailand 2018 pooled (same as above) WHO milk survey
Tuvalu pooled (same as above) WHO milk survey
Vanuatu 2018 pooled (same as above) WHO milk survey
Vietnam 2019 pooled (same as above) WHO milk survey

Note: Human milk sample in Tuvalu is not yetalyzed
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Figure5.1.21 1 Map of human milk sampling lations by UNEP/GEF GMP2 projects.

POPsconcentrations in human milk surveyed throldEP/GEF GMP2 program in East Asia
and Pacific Islandare summarized in Annex E.

China repared POPsoncentrations in human milk fromacao SARTwentysix pesticides?OPs
were determinedb-HCH, cis-heptachlor epoxide, cishlordane, cisnonachlor, adosulfan sulfate,
0,p-DDE, p,p-DDE, p,p-DDD, 0,p-DDT, p,p-DDT, PeCB and HCB were detectable. The
concentrations dhdicatorPCBs and total PBDEs were 14.9 and 3.89 pg/g lipid weight, respgctivel
The concentrations of PCDBPLCDFs anddl-PCBs were 5.1 and 2.7 pg WHIEQ/g lipid weight,
respectively”.

In Japan, concentrations®CDD/PCDIs anddI-PCBsin breast milk collectettom 2013 ta2018
are reported byka et al. 2016, 2017, 2018 and 203). The concentratiamof PCDDs, PCDFs and
dI-PCBs ranged from0to 11 pg TEQ/g fat, from0.5to 5.4 pg TEQ/g fat androm 1.0to 10.3pg
TEQ/g fat, respectively.

5.1.2.2 Blood
In Japan, national monitoring program on human bie@erformed (see TableB2i 2).

Table 51.2i 2 Summary fomationalhuman blood monitoring programgich was collecteafter
the 2"9 Asia-Pacific Regional Monitoring Report

country period Location number of POPs Remarks
samples
Japan FY20132016 | 2-3locations 76-83 PCDD/PCDE, dI-PCBs, Ministry of the
samples PFOS PFOA, PFHXS Environment
Japa#®

In Japanthere is a project conducted by the Ministry of Environment, Japan which is monitoring
POPs irhumanbloodsince 2002, From FY2013 to FY2016, theroject targeted following POPs:
PCDDs, PCDFsql-PCBs, PFOS, PFOA and PFHxS. The concentratodrPCDD/PCDFs andl-

PCBs ranged frond.01to 22 pg-TEQ/g fat and fron0.05to 28 pg-TEQ/g fat, respectively. The
concentratiosof PFOS, PFOA and PFHxS ramgieom 290to 16,000ng/L, from27to 13,000ng/L
and fromND to 1,800ng/L, respectively.

54





















































































































