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PREFACE

Persistenbrganicpollutants(POPs)area groupof chemicalghathavetoxic propertiesresist
degradationn the environmentpioaccumulatéhroughfood chainsandaretransportedong
distanceshroughmovingair massesywatercurrentsandmigratoryspecieswithin andacross
internationaboundariesPOPsbelongto threemaingroups howeversomeof the chemicals
fit into morethanoneof thesethreegeneralkategories:

{ pesticidesusedin agriculturalapplications
{ industrialchemicalsusedin variousapplication$

1 chemicalggeneratedinintentionallyasaresultof incompletecombustiorand/or
chemicalreactions,

Twelve POPswereinitially listedin the StockholmConvention(shownin bold fontin
footnotesl-3). In generalthesed | e gPOPswédyefirst producedand/orusedseveral
decadesgo,their persistencehioaccumulativgpropertiesandpotentialfor long-range
transporiarewell studied,andtheyhavebeenglobally bannedor restrictedsince2004.
Eighteenadditionalchemicalshavebeenlistedin the Annexesof the Conventionsince,
bringingthetotal numberof POP<o thirty asof January2020(the meeting of the
Conferencef the Partiesat which thelisting of the chemicalgook placeareindicatedin
parenthesig footnotesl-3).

Article 16 of the StockholmConventiorrequireshe Conferencef the Partiesto evaluate
periodicallywhetherthe Conventia is aneffectivetool in achievingthe objectiveof
protectinghumanhealthandthe environmenfrom persistenbrganicpollutants.This
evaluationis basedon comparablendconsistenmonitoringdataon the presencef POPsSn
theenvironmenandin humans,aswell asinformationfrom the nationalreportsunder
Article 15 andnon-compliancenformationunderArticle 17. Theglobalmonitoringplanfor
POPswhich hasbeenputin placeunderthe Conventionjs a key componentf the
effectivenesgvaluation andprovidesa harmonizedrameworkto identify changesn
concentrationsf POPsovertime, aswell asinformationon their regionalandglobal
environmentatransport.

While monitoringactivitiesareongoingin theframeof the GMP, everysix yearthe
informationgenerateds collected,compiledandanalyzedn monitoringreports(regional
andglobal). Thefirst two phase®f the GMP havebeenimplementediuringthe period2004
2017,with two setsof regionalmonitoringreportsandglobalreportsdevebpedto datein the
frameof the GMP andhaveinformedthe effectivenesgvaluationunderArticle 16 of the

L aldrin, chlordane, chlordecondCOR-4, 2009),dichlorodiphenyltrichloroethane (DDT), dicofol (COR9,
2019),dieldrin, endosulfaniCOR5, 2011),endrin, heptachlor, hexacHorobenzene(HCB), gamma
hexachlorocyclohexane-41CH, lindane)andby-productsof lindane[alphahexachlorocyclohexane EHCH)
andbetahexachlorocyclohexang BHCH)] (COR4, 2009),pentachlorophenoits saltsandesterCOR 7,
2015)mirex, toxaphene

2 tetra andpentabromodiphenytherg PBDES)(COR4, 2009),hexa andheptabromodiphenythers
(PBDES)(COR4, 2009),decabromodiphneydther(COR-8, 2017),hexabromocyclododecaife BCD) (COR6,
2013),hexabromobiphenyCOR4, 2009),hexachlorobutadiee (COR 7, 2015),perfluorooctaneulfonicacid
(PFOS),its saltsandperfluorooctaneulfonyl fluoride (PFOSF) (COR4, 2009),perfluorooctanoi@cid
(PFOA),its saltsandPFOA-relatedcompoundg§COR9, 2019),pentachlorobenzen®eCB)(COR4, 2009),
polychlorinated biphenyls (PCBs), polychlorinatechaphthalenePCN) (COR7, 2015),shortchain
chlorinatedparaffins(SCCPsYCOR8, 2017).

s hexachlorobenzengdHCB), hexachlorobutadien@OR8, 2017),pentachlorobenzen(®eCB)(COR4, 2009),
polychlorinatechaphthalene@CN) (COR7, 2015),polychlorinated biphenyls (PCBs)and polychlorinated
dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs).



Convention.The GMP DataWarehousénasbeenmadeoperationabluringthe secondGMP
phaseandcontinuedo supporttheregionalorganizatiorgroupsin the work for the
collection,processingstoringandpresentatiorof monitoringdataduringthethird phaseof
implementatiorof the GMP.

Thepresen(third) monitoringreportis synthesizingnformationfrom thefirst, the second
andthethird phaseof the GlobalMonitoring Planandpresentshe mostup-to-datefindings
on POPsconcentrationgn the CentralandEasterrEuropearRegion.While thefirst andthe
secondmonitoringreports presentedt the fourth andseventimeetingof the Conferencef
the Partiesrespectivelyprovidedinformationasto the changesn concentrationsf the
chemicalgnitially listedin the Conventionaswell asbaselineanformationon someof the
newly listed POPsthis third reportbuildson theincreasingnformationbas of POPs
monitoringdataandprovidesa furtherin-depthassessmermf the changesneasureaver
time in POPsconcentrationgncludingtime trendswhereavailable aswell asrecentbaseline
informationon the morerecentlylisted POPs.
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GLOSSARY OF TERMS

Activity Any programmedr otheractivity or projectthatgenerateglataor information
onthelevelsof POPsn theenvironmenbr in humanghatcancontributeto
the effectivenes®valuationunderArticle 16 of the Stocklolm Convention

CorematricesThesearethe matricesdentified by the Conferenceof the Partiesto the
StockholmConventionatits secondneetingascorefor thefirst evaluation:A
= ambientair; M = (human)mo t h milk @&nd/ or B = humanblood

CTD Thecharacteristi¢craveldistancé definedasthen h adli fs t fomac e 0
substanc@resenin amobilephase

Intercomparison®articipationin nationalandinternationalntercalibrationactivitiessuchas
proficiencyring-tests Jaboratoryperformanceestirg schemesetc

LOD Limit of detectionDefinition: Thelowestconcentratiorat which acompound
canbedetectedit is definedasthatcorrespondingo a signalthreetimesthe
noise.

<LOD Resultbelowthelimit of detection

LOQ Limit of quantification.Definition: Thelowestconcentratiorthatcan

guantitativelybe determineds threetimeshigherthanLOD.

<LOQ Resultbelowlimit of quantification.Compoundg$oundatlevelsbetween
LOD andLOQ canbereportedaspresentpr possiblyasbeingpresentatan
estimatedconcentrationbutin thelattercasetheresulthasto beclearly
markedasbeingbelowLOQ.

MDL Methoddetectionimit. The MDL considerghe whole methodincluding
sampling,sampletreatmentandinstrumentahnalysislt is determinedy the
backgrouncamountsonfield blanks.

Phasd Activities to supportthe Article 16 effectivenes&valuationthatwere
conductedy the Conferencef the Partiesat its fourth meeting,information
collectedbetweer?000and2008.

Phasdl Activities to support theArticle 16 effectivenesgvaluationthatwere
conductedy the Conferencef the Partiesatits seventimeeting,information
collectedbetweer?2009and2014.

Phasdll Activities to supportthe Article 16 effectivenesgvaluationthatwere
conducedby the Conferencef the Partiesat its tenthmeetinginformation
collectedbetweer?015and2018.
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EXECUTIVE SUMMARY

This third monitoringreportsynthesizesnformationfrom the first, the second andthe third
phaseof the GlobalMonitoring Planandpresentshe currentfindingson POPsconcentrations
in the CentralandEasterrEuropearRegion(CEE).The UN regionof the CentralandEastern
Europecovers23 countriesof the Centraland EasternEurope.However,additionalcountries
of the CentralAsia (KazakhstarandKyrgyzstan)werealsoincludedto this regionalreport,as
agreedin discussiondetweenthe relevantRegonal OrganizationGroupsof CEE and Asia
Pacific due to similar patternof productionand use of POPs,geographicalproximity and
languageissuesin the CEE region. Thus, this regionalreportcovers25 countriesand more
details about the region are provided in chapter2 and in Annex 1 comprising filled
guestionnaireaboutnationalPOPsactivities.

Thethird phaseof the Global monitoringPlanfocusedon expandinghe informationbasefor
assessinghangesn POPsconcentrationgvertime, coveringall 30 substancesr groupsof
substancelstedasPOPsn the StockholmConvention(asof January2020);theinclusionof
the more recently listed POPsin ongoing monitoring activities representeda significant
increasen the scopeof the GMP. Thework in the third phasewasequallydirectedat further
enhancing comparability within and across monitoring programmes through new
intercalibrationstudies,harmonizingdata handling,and continuedto ensuresupportto the
collection,processingstoringandpresemationof monitoringdatain regionsthroughthe GMP
DataWarehouse.

Thisthird reportcontaindPOPgdatacollectedbetweerll996-2019for air, 19872019for breast
milk andalsocomprisesnformationfrom threeroundsof theJointDanubeSurveysorganized
in 2007,2013and2019in the DanubeRiver Basinincludingtributaries.

POPgataavailabilityin the CEEregionis aresultof the strategigartnershipsvith longterm

establisheanonitoringprogramdor ambientairandUNEP/WHOmMmilk survey.Theuniqueset
of ambientair POPsconcentratiordata, generatedhroughintegratedmonitoring basedon

active air sampling over a period of almost 30 years representsthe Central European
backgroundandthe MONET Europeand GAPS networks,basedon passiveair samping,

providea comprehensiveetof datasince2006and2004respectivelyln the westernpart of

the CEEregionavailabletime seriesconfirm the decreasindevelsfor legacyPOPsandsome
new POPsandindicatedownwardtendenciesor POPsaddedto the Stockholm Convention
after2015.

Humantissueslataattheregionalscaleareavailableonly throughthe WHO andUNEP/WHO
surveys,with information gapsidentified for South European Eastern(RussianFederation)
andCentralAsianpartof theregion.Overal, 52% of countriesin theregionhaveparticipated
in variousroundsof thehumanmilk surveyto dateand11 outof 13did soatleasttwice. While
thereweresevercountriegarticipatingin theglobalmilk surveyin 20134, only two countries
(8 % of the region)took partin the mostrecentround. Supportwill be neededo increase
availability of humanexposuredatain EasternSouthEuropeanCaucasusndCentralAsian
countriesn nextroundsof UNEP/WHOmMmilk survey.

Despite partly limited geographial coverage,available results from milk survey show
decreasingtendenciesfor majority of listed POPs (chlordane,DDT, HCB, heptachlor,
hexachlorocyclohexaneBBDESs,indicatorPCB, dioxins andfuransandtoxaphene)Slightly
increasingtendencywas obseved for alphaHBCDD and increasingtrend was shown for
severaldl-PCB congenersNon-detectsor levelsbelow LOQ havebeenidentified for aldrin,
chlordecone, dieldrin, endosulfan, endrin, mirex, hexabromobiphenyl, HCBD and
pentachlorobenzenkevelsof' POPswhosereportingis notyetobligatory,dicofol andPFHXS,
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werealsobelowLOQ. Limited dataarecurrentlyavailablefor HBCDD andSCCPspaseline
existsfor PFOA,SCCPsandPFOS Analysesof PCNwerenotyet completedvhenfinalizing
thisreport.

Waterdataareavailablefor somecountriesn thewesterrmpartof theregionthroughEuropean
JointSurveyq(i.e JointDanubeSurvey).Resultsof analyseslsoindicatedecreasingendency
in the PFOSandPFOA levelsovertime, but datagapsexistin northwesernandeasterrpart
of theregionandsupportwill beneededofill in thesegaps.Informationon POPdevelsin the
RussiarFederatiorpartof theregionwerealsocomplementethy severaresearchprojectsand
activitiesof alimited time spanto provide atleastsomebaselinewithin the period20142018.

In addition,questionnairesentto the National Focal Pointsof the StockholmConventionin
2019revealedhatmanycountriesn theregionperformnationalPOPsmonitoringin non-core
media(soil, sedimentfood) thatprovidesfor additionalinformationonlevelsfor legacyPOPs
in particular,butthe collectedinformationis very diverse.

The questionnairen POPsmonitoring capacitieshasalsorevealedan increasean capacities
for POPsandysesin the region, but expertiseand infrastructuredo analyzedioxins/furans,
PFOSand PBDEsremainlimited in southernand easternpart of the region. Nevertheless
partnershipsvith advancednfrastructurehavesofar allowedto compensatéor the ggpsin
analytical capacities,efforts are neededto reestablishPOPsmonitoring in core media as
priority for mostcountriesin the regionandtechnicalassistanceés neededo increaseexpert
capacities.

Thecountriesin theregionalsorecognizedhe bendicial impactof the capacitybuilding and
training activitiesavailablefor sampling,monitoringandanalysef the samplesandhereby
acknowledgesupportprovidedby the StockholmConventionSecretariandits partnersto
countriesn the CEEregion.Theexpertgarticipatingin thesummeirschools specifictraining
or inter-laboratory comparisonstrengthenedheir knowledge in undertakingmonitoring
activitiesfor legacyPOPsaswell asgraduallyintroducednew samplingtechniquego cover
newly listed POPs.Theseactivities should also continuein the future as they contribute
significantlyto theabilitiesof countriego establishandrun sustainabl@ationalmonitoringor
atleastfully participatein regionalmonitoringactivities.

Finally, the electronicGMP DataWarehousesupportingregionaldatastorage analysesand
presentationyasinstrumentaln preparatiorof theregionalmonitoringreportandwill bealso
very usefulfor subsequendisseminatiorof informationon the POPsmonitoringacivities to
all stakeholdegroups.
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1 INTRODUCTION

The present(third) regional monitoring report synthesizesnformation from the first, the

secondandthe third phaseof the Global Monitoring Planand presentsts findings on POPs
concentrationsn the Centraland EasternEuropearRegion(CEE). While UN regionof the

Central and EasternEurope covers 23 countriesof the Central and EasternEurope, two

additionalcountriesof the Central Asia (Kazakhstarand Kyrgyzstan)werealsoincludedto

this regional report, as agreedin discussionsbetweenthe relevantRegional Organization
Groupsof CEE andAsia Pacific dueto their similar patternof productionanduseof POPs,
geographicabndlanguageproximity to the CEE region.Thus,this regionalreportcovers25

countriesandmoredetailsabouttheregionareprovidedin chapter2 and4 aswell asin Annex

1 comprisingquestionnaireaboutPOPsactivitiesandcapacities.

Thefirst phaseof the GMP hasbeenimplementediuringthe period20042009andthesecond
phaseduring 20102017, providing informationon changesn concentration®f the 12 POPs
initially listedin the StockholmConventionandinformationon baselineconcentrationsf the
11 substancerewly listedin theannexego the Conventionn 2009,2011and2013.Two sets
of regionalmonitoringreportsandglobal reportshavebeendevelopedo datein the frameof
the GMP andhaveinformedthe effectivenes®valuationunderArticle 16 of the Convention.

The presenf(third) monitoringreportsynthesize informationfrom the first, the secondand
the third phaseof the global monitoring plan and presentsthe current findings on POPs
concentrationgn the CEE Region.While thefirst andsecondmonitoringreports presentect
the fourth and seventhmeetng of the Conferenceof the Partiesrespectively,provided
information as to the changesin concentrationsof the chemicalsinitially listed in the
Conventionaswell asbaselinanformationon someof thenewly listedPOPsthis third report
builds on the increasingnformationbaseof POPsmonitoringdataandprovidesa furtherin-

depthassessmertf the changesneasureavertime in POPsconcentrationsincluding time

trendswhereavailable,aswell asrecentbaselinenformationon the morerecentlylistedand
or candidatePOPs.

At its sixth meetingin May 2013,the Conferenceof the Parties by decisionSG-6/23 on the
global monitoring planfor effectivenes®valuation,adoptedthe amendedylobal monitoring
plan for persistentorganicpollutants(UNEP/POPS/COP.6/INF/31/Add.§nd the amended
implementatiorplanfor the GMP (UNEP/POPS/COP.6/INF/31/Add.2).

At its seventimeetingheldin May 2015,the Conferenceof the Parties by decisionSC-7/25,
welcomedhesecondegionalmonitoringreports,and,atits eighthmeetingheldin May 2017,
by decisionSG-8/19, it welcomedthe secondglobal monitoringreportwhich markedthe end
of the secondphaseof implementationof the GMP. COR8 requestedthe Secretariatto

continue to supportthe work on the GMP to provide relevantinput to the processof

effectivenessevaluation under Article 16 of the Stockholm Convention and ensure
sustainabilityof POPsmonitoringtowardthethird GMP phase.

Monitoring activitieshavebeenongoingin the five UN regionsto supportPOPsmonitoring
datageneratiorfor the third GMP phase.The global coordinationgroupmetfour timesover
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the period20152018in orderto overseeand guideimplementatiorof the third phaseof the

global monitoringplan, with particularemphasison addessingthe samplingand analysisof

thenewly listedPOPsharmonizingdatacollection,storageandhandling,addressingheneeds
for ensuring sustainability of ongoing monitoring activities and for further capacity
strengtheningo fill theexistingdatagaps,aswell asimprovingdatacomparabilitywithin and
acrosgmonitoringprogrammes.

Long term viability of existing monitoring programmegair and humanbiomonitoring) is

essentiato ensurethat changesn concentration®ver time canbe investigatedNationalair

monitoring activities having contributeddata to the first and secondmonitoring reports
continuedduring the third phase,and new programmesavebeenidentified to supportthe
developmenof thethird reports.Likewise, the continuedoperaton of globalandregionalair

monitoring programmesorganized through strategic partnershipswith the RECETOX
(MONET programme) Environmentand Climate Change(GAPS programme)and EMEP
activitieswereamajorpillar in thethird phaseTheimplementatiorof the UNEP/WHOhuman
milk surveyis anotherimportantpillar of the global monitoringplan, providing usefullong-

term results showing how human exposureto POPschangedover time as measuresare
implementedo enforcethe Convention.

Enhancedcomparabity within and acrossmonitoring programmedo evaluatechangesn
levels over time and the regional and global transportof POPswere equally important
milestones. QA/QC practices have been and continue to be essential for ensuring
comparability, along with inter-laboratory exercisesand intercalibration studies. Efforts
continueto bedirectedat ensuringcomparabilitywithin andacrosgprogrammesprovidingfor
evaluatiorof changesn concentrationsf POPsovertime andenablingregionalcomparisons.

The electronicdatabaseand visualizationplatform, GMP Data Warehousehas beenmade
operationaduringthe secondGMP phase supportingthe regionalorganizatiorgroupsin the
work for the assemblingprocessingstoringand presentatiorof monitoringdata The global
monitoring plan datawarehousealso constitutesa publicly availablerepositoryof valuable
informationthat canserveasa usefulresourcdor policy makersandresearchera/orldwide.
Thedatawarehousevasfurtherenhance@ndkeptup-to-dat to provideon-line accesdo the
GMP monitoringdataandenabledatacollectionandprocessingluring the third GMP phase
andsupportthe developmenof thethird monitoringreports.

Furthermoretheprocesdor updatingthe GMP guidancedocumentascontinued;information
relevantto the POPslisted morerecentlyin annexedo the Conventionandon the chemicals
recommendedbr listing or in the procesof reviewby the POPsReviewCommitteehasbeen
includedin the guidanceThe Guidanceon the GlobalMonitoring Planfor PersistenOrganic
Pollutants has been streamlinedand updatedin 2019 (UNEP/POPS/COP.9/INF/36and
provideda usefulbasisasthe referencedocumentor POPsmonitoringin the third phaseof

theGMP, aswell asfor harmonizediatacollection, storageandhandlingshownin thisreport.
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2 DESCRIPTION OF THE REGION

The CentralandEasternEuropecovers23 countriesof the CentralandEasterrEurope two
additionalcountriesof the CentralAsia (KazakhstarandKyrgyzstan)werealsoincludedto
thisregionalreport,asagreedn discussiondetweertherelevantRegionalOrganization
Groupsof CEEandAsia Pacificdueto their similar patternof productionanduseof POPs,
geographicahndlanguageproximity to the CEEregion.Thus,this regional reportcovers25
countries.

2.1.Geography

The regionunderexaminationspreadsover almost23 500 000 km? is populatedby 402 800
000 inhabitants.The boundarief the studiedterritory areroughly definedby 12 °E (Czech
Republic),Chukhotka170°W), Northland (82 °N) andArmenia(38 °N). Theterritory covers
25 countries.

Wide lowlandsaswell ashighlandsandmountainscanbe foundwithin the studiedregion.In
thewesternpartof theregion,the Carpathian@ndmountainsof the BalkanPeninsulaarethe
mostimportantmountainsystemsFartherto theeastspaciou€astEuropearPlainis situated,
whichis by the north-to-southrangeof the Ural Mountainsseparatedrom equallywide West
SiberianPlainextendingupto theYeniseiRiver. Fartherto theeastbetweeryeniseiandLena
Rivers, the Central Siberian Plateauis spreading out. Easternpart of Siberiais mostly
mountainouswith several mountain ranges (e.g. Verkhoyansk Range) and some active
volcanoesn the KamchatkaPeninsulale.g. Klyuchevskayavolcano).Major part of Central
Asia holdsthe KazakhSteppgor Kazakh Plain) andthe KaraKum andKyzyl Kum Deserts.
In the southernpart of the region, thereare the highestmountainsystems- CaucasugMt.
Elbrus5 642 m), Pamir Mountains(Ismoil SomoniPeak7 495 m asl), Tian Shan(Jengish
Chokusu7 439m), Altai Mountans, SayanMountainsandothermountainrangesn southern
partof Siberia.

2.2.Hydrology

Westernpart of the studiedregionbelongsto Atlantic Oceandrainageareawith thesemain
rivers: DanubeandDnieperRiversflowing to the Mediterranearr Black SeaandElbe, Oder
andVistula Riversdrifting towardsthe GermanOceanor Baltic Sea.Greatpartof the region
is drainedawayto the Arctic Oceani major part of Siberia,wherethe southto-north flow
directionis typical (with largestreamsof Lena, Yenisei and Ob-Irtysh), andnorthernpart of
EuropearRussiaEasterrpartof theregionbelongsto the Pacific Oceandrainagearea(Amur
River).

A significantpartof theregionhasno drainageto any ocean especiallyareadrainedawayby
VolgaRiverto the CaspiarSeaandCentralAsiafrom wherewateris led awayby Amu Darya
andSyr DaryaRiversto the Aral Sea(its drying-outis greatecologicalproblemin thisregion,
with significanteconomicconsequencegindby someotherriversto the Lake Balkhashand
LakeYssykKaol.
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Lastbutnotleast,LakeBaikali theworld'sdeepestpurestandmostcapaciousreshwatetake
(it containsover one fifth of the world's fresh surfacewater) is crucially important; other
Europeanlakes, especiallyLake Lagodaand Lake Onega,are also significant. Large water
reservoirsin the regionrepresentedhy damsystemon Volga, Kama, Dnieper,andon upper
streamsf Siberianriversareof major(economic)mportance.

2.3.Climate

Fromclimatic pointof view, thestudiedregon belonggo following climaticzonesarctic(the
northernmospartalongthe Arctic Ocean)subarctic(reachingc. 60 °N in Europearpartand
c. 55 °N at Lake Baikal), temperateand in the southernmospart rarely also subtropical
(Mediterranearcoastof the BalkanPeninsulasouthof Caucasusndsouthof CentralAsia).
Along eastermAsian coast,subarcticzonestretchesnoreto the southdueto cooling effect of
the cold OyashioCurrent. Southernpart of EastAsian coast(round aboutAmur River and
Sakhalin Island) is under influence of monsoonof temperatezone, which is expressed
especiallyin winter seasoras a dry airflow from land to oceanandis linked to the semi
permanenSiberianHigh. Concerningprecipitation mostpartof studiedregionis semt humid
to dry (thedriestareCentralAsia andCentralandEasterrSiberia),only thewesternmospart
of temperatezone could be classifiedas prevalenthumid. Due to great surfaceextent of
Eurasiarcontinentfor largepartof the studiedregioncontinentalcharacteof climatewith the
wide annualtemperaturerange(very cold winter and hot summer)and unbalancedannual
courseof precipitationwith remarkablesummemaximumis typical.

2.4.Soils

In the northernmospart alongshorethe Arctic Ocean and in major part of the Kamchatka
Peninsulaa rangeof arctic andtundratype soils (lithosols)is situated.More southwardsa
zonewith prevailingoccurrenceof podzoliccharactersoils is spreadingout to large areasi
whole Centraland EasternSiberia, only to Amur River territory stretchedelt of cambisols.
Eastwardfrom upperstreamof YeniseiRiver, podzolic soils vergeinto a compactzone of
chernozemsawhich is stretchingto eastas far asto lower streamof DnieperRiver andto
Caucasusegion andchernozemslsocanbe found along DanubeRiver (up to Hungary).In
Central Asia and in Europe southwardsfrom c. 50°N, cambisolsand kastanozemsare
prevailing.In Europearpartnorthfrom the Arctic Circle,in WesternSiberiamoresouthwards
(c.to 65 60°N) andin whole CentralandEasterrSiberia,deeppermafrosis extendedin the
coldestregionof YanaRiver basin,permafrosteached,493m deep).

2.5.Vegetation(natural)

Naturalvegetation(not affectedby humanactivity) in the studiedterritory (CEE region)can
be classifiedasfollows: the northernmospartsare occupiedby tundrawhich occursalsoin

the highestpartsof SiberianandcentratAsian mountainrangesso-called mountaintundra).
Major partof the studiedregionis occupiedby awide zoneof taiga(borealconiferousforest),
whereaso-calledmountaintaigacouldbefoundalsoin thehighestiocationsof the Carpathian
Mountains.In southernpart of Westernand CentralSiberia,taigavergeinto a belt of forest

steppeand stefpe spreadingwestwards(southwestwardslup to the Caucasusand along
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northerncoastof the Black Sea.ln CentralAsia andalongthe CaspianSea,semidesertsand
especiallyin Aral SeadrainagebasinspaciousiesertgKaraKum andKyzyl Kum) aresituated.
Only aroundower streamof Amur River (underinfluenceof monsoonplternatelymoistleafy
forestsreach.ln Europe,taigavergesdirectly into a belt of leafy forestsof temperatezone.
Alongshorethe Mediterranearseaandat the Black Seain Caucasiararea,subtropicaforests

andshrubberyepresennaturalvegetation.
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3 ORGANIZATION OF REGIONAL IMPLEMENTATION

This chaptersummarizesnformationon the preparatiorof the third regionalreportincluding
overarching organizational strategy for implementationof the Global Monitoring Plan,
responsiblentitiesandalsotheregionalstrategyaimingatthegeneratiorof thearrangements
to provide comparablemonitoring information on the presenceof the chemicalslisted in
AnnexesA, B and C of the Convention,aswell astheir regionaland global environmental
transport.

This chapteralsocoversthefull review of POPsmonitoring activities atcontinental/regional
andnationallevelsaswell asinformationgatheringstrategy(regional strategy) andcriteria
adoptedby the CEEregion.

3.1.0rganizational Framework for POPsmonitoring

The Global Monitoring Planunderthe StockholmConventionwasadoptedat COP2in 2005
with thefollowing objectiveimplementingrequirement®f the Article 16 of the Convention:

Providea harmonizedrganizationaframeworkfor the collectionof comparablanonitoring
dataon the presencef the POPsdlistedin AnnexesA, B andC of the Conventionin orderto
identify trendsin levelsovertime aswell asto provideinformationontheirregionalandglobal
environmentatransport.

Theorganizationaframeworkconsistsf the following pillars:

Expert groupsresponsibldor coordinatingheactivitiesatglobalandregionallevels- Global
CoordinationGroup(15 members3 perregion,overseglobalmonitoringactivities)andfive

RegionalOrganizationGroups(ROG).EachUN regionhasoneorganizationgroupconsisting
of 6 membersthat overseeand coordinatemonitoring activities and are responsibleor the
preparatiorof regionalmonitoringreportsincludingthe presenteport.

The secondpillar is technical guidance document that is continwously updatedto gather
current expert knowledge on POPsdata collection including selectionof core matrices,
sampling sampleprocessingchemicalanalysesstatisticalconsiderationaswell asstorageof
dataon POPsandtheirreporting.

Thethird pillar is the frequencyandscopeof preparingthe regionalreportsthat hasbeenset
to six-yearintervals(2008,2014and2020,respectivelypy the GMP Implementation Plan.
The scopeof the regionalreportis gradually expandingand coversall POPslisted in the
StockholmConventionAnnexesputthemainfocusshouldbeonthecoremedia- ambientair,
humantissueghumanbreastmilk or blood),andwaterfor hydrophilicPOPs.

Thefollowing expertsaremembersf the Regional Organization Group in the CEEregion
who wereresponsibldor preparingandfinalizing of the presentegionalmonitoringreport:

Ms.K at e®é nlka@aedRepublic)- regionalcoordinator

Ms. Anahit Aleksandryar{Armenia)

Mr. TrajceStafilov (North Macedonia)

Ms. AnnaCumanovgMoldova)

Ms. ZaremaAmirova (RussiarFederation).

Thereplacingmember(for Bulgaria)is to beidentifiedfrom amongthe EU partof theregion.

Global CoordinationGroup, GCG membersfrom the CEE region:Ms. Kat eSélmlao v §
(regionalcoordinator) Mr. TrajceStafilov, Ms. ZaremaAmirova
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In 2018, the CEE ROG agreedthat Czech Republicwill continueto act as the regional
coordinator supportedoy the StockholmConventionRegionalCentrein the Czed Republic
hostedat RECETOX.

ROG agreedn division of work in communicatiorwith theregion:

Armenia CzechRepublic North Macedonia Moldova Russian new CEE-
Federation ' EU
member
replacing
Bulgaria
Armenia six CEE-EU countries | Albania,Bosniaand = Azerbaijan Russian five CEE
Georgia out of thefollowing: HerzegovinaNorth  Belarus Federation EU
Kyrgyzstan Bulgaria, Macedonia, Moldova Kazakhstan | countries
Croatia,Czech MontenegroSerbia  Ukraine (5)

Republic,Estonia,
Hungary,Latvia,
Lithuania,Poland,
RomaniaSlovakia,
Slovenia

Monitoring activities havebeenongoingin the five UN regionsto supportPOPsmonitoring
datageneratiorfor the third GMP phaseandthird report. The global coordinationgroupmet
fourtimesovertheperiod20152018in orderto overseeandguideimplementatiorof thethird
phaseof the globalmonitoringplan,with particularemphasi®n addressinghe samplingand
analysis of the newly listed POPs, harmonizing data collection, storage and hardling,
addressingheneeddor ensuringsustainabilityof ongoingmonitoringactivitiesandfor further
capacitystrengtheningdo fill the existingdatagaps,aswell asimproving datacomparability
within andacrossmonitoringprogrammes.

3.2.Regional Strategy

On the basis of the arrangementdeading to the first monitoring report and agreements
stemmingfrom theregionalstrategydescribedelow,the CEE ROG andits consultantgrom
the StockholmConventionRegionalCentrein the CzechRepublictook stepsto preparethis
third report. The text below describesctivitiesundertakerbetweernendof 2015and October
2020.

The CEEregionalstrategyon POPsmonitoringactivitieswaspreparedn thejoint meetingof
the ROGsand GCG organizedin Brno, CzechRepublic 30 May - 1 June2018.It included
monitoringarrangementandtimeline for completionof the third regionalmonitoringreports
for submissiorat COR10 (2021).

The strategyalsocompriseghe division of responsibilitiefor communicatiorwith counties
shownin section3.1, organizatiorandplanningof coordinationactivities,the strategyon how
theinformationshouldbereceived usedfor thereport,thearrangementior thedraftingteam
and the sequence/timetablior preparingthe report, and identification of the areaswhere
financialsupportfrom the Secretariatvill be needediuringthereportdrafting.

CEERegionalStrategyasadoptedn 2018:

A identify changesn existing POPsmonitoring programme(sjnd new activities in core
mediathroughSCNFPsvia aletterandquestionnairetheregionwill alsocontactcountries
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of Central Asia that were includedin the previousCEE regionalreport- in particular
KazakhstarandKyrgyzstanwhich cooperateavith theregionalgroupcloselyin the past.

T

verify capacityof POPdaboratoriesn theregionvia questionnaire

A formatfor datasubmissionsameasin the GMP DWH - datareportingtemplatesdata
shouldgoto GMP DWH assoonastheyareready

A evaluatiorof readilyavailabledatacriteria:in additionto establishe@ngoinginternational
POPmonitoringprogram(MONET, GAPS,AQUA-GAPS ,EMEP databasé/V\HO-UNEP
milk databaser reportsunderthe Water FrameworkDirective) - baselineavailableand
time trends observedin some cases;national activities collecting POPsdata will be
evaluatecandusedwith theaim to improveregionalcoverageput without compromising
dataquality. Preferences givento thosewhereis a potentialto seetime trendsandwhere
procedure®f samplinganddataanalysesare knownandtraceableROG agreedwith the
collectionof all relevantPOPsincludingnewones preferencas givento coremedia(air,
humantissuesandwaterfor PFOS).Datafor othermediashouldonly be includedfor the
mostrelevantPOPs(with preferemeto newPOPS).

A datahandling: ROG agreedwith the continuoususeof the GMP datawarehousdor data
collection,handling,andmanagemenin the CEEsregion,will adddatafrom 20142019
whereavailableandtry tofill gapsin previousdata.

Therewasno regionalmeetingduring the third phasethatwould solely focuson the regional
monitoring activities, apart from brief exchangesof information provided by the ROG
coordinatorin the CEEregionalconsultatiormeetingsn spring2017and2019in preparabn
prior COP8andCOP9.

Informationgatheringstrategyto preparethird report:

The following activitieswere performedby the ROG to inform countriesin the regionabout
theneedto gatherinformationandcollectionof additionaldata,whereavailable:

1) Regionalcoordinatorpreparedan official letter in Englishwith all relevantinformation
concerninghe GMP Il (third roundof POPsdatagathering}o theresponsibleministriesand
official contactand focal pointsincluding the two countriesof the Central Asia and asked
thereinfor the persongesponsibldor the reportingof nationalPOPsdataandotherrelevant
informationto be provideto CEEROG assoonaspossible.Theletterwasaccompaniedby a
guestionnair¢hat collectedstructurednformation (seepoint 2 below). Responséo the letter
wasto be providedto ROG memberdy May 2019.

2) Regional coordinator preparedthe questionnaireregarding ongoing POPs monitoring
activities at the nationallevel and on existenceof POPsanalyzinglaboratores. Letter was
discussedvith ROG membersn early 2019andthensentto all countriesin theregion(both
nationalfocal pointsandofficial contactpoints).Responseweresoughtoy May 2019.

3) Onthebasisof thequestionnairehe ROG contactedlataprovidersin theregion:necessary
in 2019until March 2020(relevantROG membersaandthenRECETOXGMP DWH team)to
ensurethatall POPsdataweretransferredo GMP. The transferwasdelayedandsomedata
wereonly receivedby endof 2020.

4) Theregionwishedto haveat leastonefaceto-facedrafting meetingof ROG CEEin 2020
(eitherto finalize the draft or incorporatecommentsreceivedfrom CEE countries),but the
epidemiologicaskituationdid not allow thatandall consultationsvereheld online (Juy 2020,
autumn2020).
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5) The ROG also confirmedthe drafting teamof expertsbeyondthe RegionalOrganization
Group,reportmodalitiesandtimeline asfollows:

Report modalities

Reportwill be basedon previousreports,but structureto be usedis to mirror the template
preparedy the BRS secretariasupdated.

Regionwill usedataoutputs(visualizationfrom GMP DWH - mapschartstables)o illustrate
trends,dataavailability, baselineand/orsummaryinformationpermatrix.

Reportwill bepreparedn Englishonly.

Timeline (asupdatedduring2020dueto the globalepidemiologicakituation)

June2018- letterby CEEROG askingfor newinformationandto collectdatafor updates
until end2019- time for responsédy CEE Partiesto ROG with newinformation andall
datafor updates

until June2020- datatransferto GMP DWH console

until October2020i draftinggroupdevelopdirst versionof the CEE regionalreport
NovemberDecember2020- input from ROG to the reportanddevelopmentf the draft
for consultationdoy CEE countries

January2021- reportconsultedwvith countriesin theregion(electronically).
February2021- finalizationof thereportonthebasisof commentseceivedrom theregion
March2021- submissiorof thereportto the StockholmConventionSecretariat.

ToPoo DoToe oo

3.3.POPsMonitoring programs in the CEE region and responsibleinstitutions

Historically, thereareseveraPOPsamonitoringprogramsn the CEEregion.Theoldestoneis
POPs air monitoring establishedunder the Protocd on POPs of the Long-Range
TransboundanAir Pollution. Objective of the Convention/Protocois to control, reduceor
eliminate POPsdischarge emissionand releaseinto atmosphereMonitoring activities are
usually carried out by national/governmentaauthorities such as Hydrometeorologicalr
Environmental institutes responsiblealso for reporting generateddata, including the
internationalreportingto EuropearEnvironmentalAgencyor to EBAS databasefor details
seepart4.1.3,EMEP programme.

Theestblishmenbf the Global Monitoring Planhasprompteddevelopmenbf newresearch
activities targeting POPsmonitoring in ambientair by using passivesampling. MONET

Networkorganizedy theMasarykUniversity, CzechRepublicandGAPSNetworkorganized
by the Environmentand Climate ChangeCanadahavebeenput in place.POPsmonitoring

activities are carriedout in collaborationwith local partnerson samplingsitesin the CEE

countries but exceptthe samplerexposureandlogistics,all otherstepsarecaried out by the

responsiblenstitutions.Detailsof bothprogrammesreprovidedin chapter4.1.1.

Human biomonitoring is not organizedregionally, but rather globally - in a UNEP/WHO
coordinatedhuman milk survey. Details on this important and fully hamonized POPs
monitoringactivity areprovidedin chapte4.1.2.

Nationalactivitieson POPsmonitoringhavealsobeenestablishe@dndresearclactivitieswere
carried out. The lead is the CzechRepublic with the countrywide monitoring of various
environmeatal compartmentsLot of researchrelatedto the humanexposurehasbeenalso
performedin the Slovak Republic,Poland,Croatia,Hungary, Sloveniaand Estonia(Bipro,
2004). Other countrieshavelimited their POPsmonitoring activitiesto specific mediaand
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specific chemicals(i.e. soil and pesticides)- Soil is being monitoredin Bulgaria, Czech
Republic,Moldova,MontenegroPoland,SerbiaandSlovakia.Similarly, in manycountriesof
the region, POPsare monitoredin surfacewatersand sedimentsof the main water bodies
(lakes, reservoirs rivers), in Bulgariaand the CzechRepublicalsoin groundwater,some
countries monitor POPsin precipitation (Czech Republic, Moldova). These monitoring
programsaremainly focusedon OCPs,PCBs,in somecasesalsoon PAHSs.

Furtherinformationis alsorevealedhroughquestionnaireasshownin Annex1 to thisreport.

In addition,new informationwas providedon activitiesin the RussianFederationwherean
interdepartmentalorking groupon coordinationof SC implementation(IWG) wasrecently
establishedby the Ministry of NaturalResourcesndEcology.While thereis no regularstate
networkfor POPsmonitoringin Russiaa retrospectiveassessmeraf somel9952018POPs
data is available. Future activities will include: monitoring of POPsin the environment,
Roshydrome{2021- 2028),biomonitoring(humanpopulation) Regionalgovermentg201 7
2020),RospotrebnadzdrMinistry of Health(2021- 2028),monitoringof PCB (UNIDO), the
RospotrebnadzdiFASORussia2017-2020)andlocal programsf POPsn biologicaltissues
of urban populations: Perm (20062014), Ufa (19922015), Chapaevsk(2008), AMAP
activities,andthefederalprogram’Baikal" (20122020).

Moreover,additional/neweharmonized®OPamonitoringactivitiesin Europehavea potential
to contributedatafor next GMP phase Theseincludethe Horizon 2020 ERA-Planetproject
supportinghe, GOS4POPmitiative of the GEO, passivemonitoringof surfacevatersthrough
the AQUA-GAPSnhetworkorganizedoy RECETOX.biomonitoringdataobtainedhroughthe
Horizon 2020 HBM4EU projectand numeroudongitudinal cohortstudies(e.g. CELSPAC,
TNG, andHAPIEE).

3.4.Strategy for usinginformation from existing programmes

Theregionalstrategydefinedin 2018setthattheregionalreportwill useall datafrom
previousreportsthatcomplywith dataquality andareavailablein theformat(concentration
levelsandmetadatajhatcanbetransferredo GMP DWH. Priority will begivento
establishmenof trendsandthusaddingnew (20142019)dataon POPsin corematrices.This
includesreportingof newactivitiesaswell updatingearlierdatasetprovidedby the
following programmes:

a) Existing internationaland regional programsand activities (MONET, GAPS, AQUA-
GAPS, EMEP datalase, WHO-UNEP milk databaset+ reports under the EU Water
FrameworkDirective) - baselinesare availableandtime trendsobservedor somePOPs.
ROG agreedto collectinformationon all POPsincluding new ones.lIt is expectedthat
following programswill contribute data (on the basisof previousreportsand known
activities): MONET Europe(air), GAPS Network (air), EMEP (air), UNEP/WHO milk
survey(humanmilk) andJointDanubeSurvey, NORMAN associatior{water).

b) Existing nationalprogramsandactivities- ndional activitiescollectingPOPsdatawill be
evaluatecandavailabledatausedwith the aim to improveregionalcoverageput without
compromisingdataquality. Preferencas given to thosewhereis a potentialto seetime
trendsandwhereprocedure®f samplinganddataanalysesreknown andtraceablelt is
expectedonthebasisof previousactivitiesandPOPsdatareportedn thefirst andsecond
regionalreport)thatthefollowing nationalactivitieswill contributeto thisreport:Integrated
monitaingK o g e €zeahRepublic(ambientair, activesampling) MONET CZ (ambient
air, passivesampling)andnationalhumanbio monitoringsurvey,CzechRepublic(human
exposure).
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c) National or regional arrangementsnd activities including researchinitiated to address
regionaldatagaps.

d) Theregionwill try to fill gaps(lengthof time seriesbut also geographicatoverage)n
previousdataby contactingndividual dataownersby responsibldeROG members.

e) ROGagreedvith thecollectionof all relevantPOPsncludingnewones preferencés given
to coremedia(air, humantissuesandwaterfor PFOS).Datafor othermediashouldonly
beincludedfor the mostrelevantPOPswith preferencdo newPOPS).

f) Theregionwishesalsoto screerrelevantinformationfrom National ImplementatiorPlans.

4 METHODS FOR SAMPLING , ANALYSIS AND HANDLING OF DATA

This chapterprovidesoverview of POPsmonitoring programmesdelivering representative
regional datafrom core matrice$ to this report. Details of the programs- arrangemets,
sampling,analysesgdatahandlingaredescribedn greaterdetailin Chapterst.1.1.,4.1.2.and
4.1.3.Resultsof monitoringactivities- POPlevelsandtrends- areprovidedin Chapters.

Samplinganalysisanddatamanagemerproceduresireinstrumentalarrangementso produce
quality reports.Global analysisof the first regionalreports revealedthatto allow maximum
comparability sampling datahandlinganddataanalysesieedto be undertakernn theuniform
manner structureandwith globally agreedstandardsboth retrospectively(wherepossible),
but mostimportantlytowardsthefuture. Any changesn the methodologyneedto capturealso
previousdata.For the above,the CEE regionthereforefully supporteddevelopmentanduse
of theglobal electronicdatacollectionsystemwith a strict codingof dataformat,andarange
of metadatarequired. Moreover, the CEE region continues using standard/validated
methodologiedor sampling,analysisand datahandling,so that maximumcomparabilityof
collectedinformationis ensured.

All relevantavailablerepresentativelatafor POPslevelsin the CEE regionarestoredin the
GMP DataWarehousen the requiredformat (annuallyaggregated)coveringthe maximum
time spananddiversity (rangeof chemicalspf availablerepresentativeata. Thoughaccesso
this instrumentwas restrictedto expertsonly in the preparatoryphaseof this report, the
information will be publicly available also in the electronic format (www.pops
gmp.org/visualizationpncethereportis finalized.

Neverthelessthe CEE region decidedto shareavailable monitoring information with its
stakeholdersontinuouslyMore detailedandgraduallyupdatednformationonlevelsof POPs
collectedin the CEE region is also publicly accessibleand permanentlyavailable online
through the GENASIS databasgwww.genasis.czthe Global Environmental Assessment
InformationSystem)operatedy the RECETOXCentre,a hostof the StockholmConvention
RegionalCentrein the CzechRepublic.

4.1 Strategy for gathering new information

Onthebasisof thearrangementkeadingto thefirst andsecom regionalmonitoringreportand
agreementsstemming from the regional strategyto collect information, the CEE ROG

4 Consideringhe globaldimensionof the GlobalMonitoring Planunderthe StockholmConventionthe Conferencef the
Partieshaschosenair, andhumanmilk and/orblood ascorematricesin 2007.Theyprovideinformationon the sourcesand
transporiof POPsandthelevelsof exposuran humanpopulationsWaterwasaddedmorerecentlydueto specific
propertiesof perfluorinatedchemical§PFOS)andtheir low levelsin ambientair. More informationis availablein Global
Monitoring PlanGuidanceDocument2013,chapter and4.

5 Klanoval.,D u ¢ le,BorTvkoval. HTlekR.,G e b k K, \G&gord., Jarkovskyd.,Kohdt L., H&bi ek J.,Holoubekl.,
Theinitial analysisof the GlobalMonitoring Plan(GMP) reportsanda detailedproposato developaninteractiveortline
datastoragehandling,andpresentatiomodulefor the GMP in theframeworkof the GENASISdatabas andrisk
assessmertbol. MasarykUniversity, Brno, CzechRepublic,2012.
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continuesto usethe supportof the Stockholm ConventionRegionalCentrein the Czech
Republicandits infrastructurgor monitoringactivitiesanddatahandling,in particularthrough
the GENASISdatabaséwww.genasis.cz).

In addition,sinceearly 2009the ROG memberdook stepsto extendstrategicpartnershipsn
supportof POPsmonitoringin the CEE region. The stepswereinitiated by the RECETOX
Centreand agreedby the Europearexpertsin April 2009in SanktPetersburdEMEP Task
Force meeting). The outcomeof the meetingwas agreemento establisha panEuropean
passivesamplingnetwork MONET Europeto supporta continentalcollectionof information
(WEOG+CEEUN regions)in a harmonizedmonitoring network that startedoperatingin
January2009(basedon the CEE pilot carriedout since2003).Detailsareprovidedin chapter
4.1.1below.

It hasembeddedmany sitesof the former MONET-CEE network, and addednew ones,in
particularin the westernpartof the Europearcontinent.lt is the only monitoringactivity that
is undertakenin Europeas a whole and this activity continuouslyproducesharmonized,
scientific,evidencebasedandcomparal# informationin thewhole continent.

Moreover the CEEROG hasalsotakenstepso broadercooperatiorwith GAPSto getGAPS
datafrom its samplingsiteslocatedin the CentralandEasterrEuropeinto this report.In order
to compriseEMEP activitiestaking placein the CEE region,the stepsweretakento extract
informationanddatacollectedthroughEMEP activitiesandplaceit in the EBAS database.

In termsof humantissuesthe CEE ROG acknowledgesvork of the WHO andjoint UNEP/
WHO milk surveysaswell asinformationthatis providedthroughnationalbiomonitoring
programmesNeverthelessit is necessaryo promoteparticipationof countriesin the region
in the future UNEP/WHO surveysas dataavailablefor this regionarerelatively scarce.The
ROG believeghe StockholmConventionRegionalCentresn the CEEregionmaybe usedfor

supportingsuch measures/activitiedn particularly throughits longitudinal cohort studies
takingplacein the CEE countries.

For water,the CEE ROG agreeghatit is necessaryo adoptwidely recognizednmethodsand
techniquesassoonaspracticableandintroduceregionwide activitiesoncea global decision
is taken.In thatregard,the RECETOXhasbeenworking on new passivesamplerghatcould

be usedin water monitaring and MONET Acqua network was piloted in 2018 in several
countriesHowever thesamplersisedwverenotsuitablefor samplingperfluorinatecchemicals.
Furtherdevelopments on-goingandwe hopethatfor the nextphasewve would havesuchtool

and netwak available.In addition, it will be beneficialto investigatefurther activities of

InternationalCommissiondor Protectionof Danube Oder,Elbe or otherRiversin casethey
organizefurtherjoint surveysandtheir scope Moreover, NORMAN associatiorthatprovides
datageneratedn aquaticenvironmento GMP DWH is alsovery activeandhasa databasef

usefulinformation.

In addition,the CEEROGemphasizet is necessaryo bridgegapsin knowledgei call upon
academiandresearcher®r supportn developmenbf newandcosteffectivemonitoringand
analyticaltechniquesThe StockholmConventionRegionalCentrein the CzechRepublicis
oneof suchhubsthathelpscoveringregionalgapsasdescribedelowin the capacitybuilding
part.

Lastbut notleast,in termsof dataanalysesit maybenecessaryo prepardor aretrospective
analysesof some samplescollectedin the past and long-term stored for that purpose.
Introductionof aspecimerbankingwouldbeimportantalsoin the CEEregion.The Stockholm
ConventionRegionalCentrehasinitiated stepsto establishsucha specimerbankanda new
bio bankingfacility will beavailablefor the CEEregionsince2020.

24



Furthermorethe CEE ROG hasalso pursueda regionalagreementhat all relevantregioral
andnationalPOPsdatashouldbe providedto andstoredin the GENASIS WarehouseCEE
ROG memberswould facilitate processof contactingthe nationalfocal points and createa
network of nationalmonitoringexpertsto consulton developmentind activities ongoingin
nationalprogramsor join forcesfor furtheractivities.Onesuchactivity mightbeharmonization
currently occurring at the EU level in terms of the pan EuropeanHuman Biomonitoring
Initiative thatis alsoorganizingalignmentstudiescolleding humansamplesandanalyzeshem
for somerelevantPOPs.Furthermorethe EU will further harmonizeaits activitiesleadingto
therisk assessmerindmanagemerdf chemicalsn theEU PartnershigPARC)in 20222028.
It is expectedthat somerelevantchemicalssuchas PFAS, flame retardantsor someother
candidatgpotentialcandidatePOPswill bealsostudied.

4.1.1Programs/activitiesrelated to air monitoring

Ambientair waschoserascorematrix for POPsmonitoringunderthe Stockholm
Conventiorbecausét hasavery shortresponseime to changesn atmospheriemissions.
This well-mixed environmentamediumis alsoanentry pointinto food chainsanda globd
transporimedium.In addition,air dataarerequiredto validateatmospheri®OPstransport
models.

In line with the Guidanceon the GlobalMonitoring Plan,therearetwo waysof sampling
ambientair® - activeair samplingandpassiveair sampling Within the CEE GMP region
thereareexistingprogramausingbothactivesamplingandpassivesamplingtechniques
describedelowin greaterdetail. Overviewof existingprogrammesnonitoringPOPsn
ambientair in the CEEGMP regionis providedin TableAl.

Tablel Overviewof existingprogrammesnonitoringPOPsin ambientair in the CEE
includingtheinformationon dataavailability

First | Last | Numberof | Numberof

Monitoring network Matrix | year |year |parameters | sites
AMAP Air 2002| 2009 35 1
Departmenbf the

EnvironmentMoscow | Air 2018, 2019 1 1
EMEP Air 2009, 2010 31 2
EuropeAir PUF Air 2006, 2006 22 13
GAPS Air 2004| 2014 51 3
GMP1 Air 1994| 2001 5 2
grantRAS Air 2012| 2014 8 7
Kosetice Air 1996, 2021 22 1
MONET Air 2003, 2021 69 75

® Assessinghe POPdevelsandtrendsin eachUN/GMP region,the Global monitoringplan
(GMP) (UNEP,2007)shouldstrivefor atleast:1) Threeto five stationswith activehigh
volumesamplingdevices;2) A networkof (10to 15) passiveair samplingstationsarranged
in agrid with spacingof approximately20° x 20° for anenhancemertf the geographical
resolution.
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Rosgidrometnonitoring | Air 2013, 2016 14 4

It hasto be notedthatfor ambientair monitoringa relatively smallnumberof
international/regiongbrogrammegoverthewhole CEE GMP regionsuchasEMEP,
MONET, andGAPS.Someof themonitoringactivitiesarelastingfor decadegsince1980s),
howeverthey coveralimited scopeof StockholmConventionchemicalsasshownin table
A2. Otherair monitoringactivitieswereonly initiated simultaneouslyvith thefirst data
collectioncampaign(from 2006onwards)or by the very endof thatperiod(post2008)
Neverthelesghelongtermsustainabilityof bothlong-termandmostrecentlyestablished
programmesemainscrucialfor the productionof representativandcomparablelatain the
regionin thefuture. This factis alsovalid for anyfuture effectivenessevaluationof the
implementatiorof the StockholmConvention.

For ambientair monitoring,both active samplingand passivesamplingtechniquesrganized
in the panEuropearor globalmonitoringnetworksareusedto generatelataunderthe global
monitaring planin the CEEregion.

Thetime range(samplingwindow) for the first monitoringreportaiming at establishmenof
the initial baselineof POP levelsin ambientair was setto 19982008, in line with Global
Monitoring PlanGuidanceDocumentThesecondmonitoringreportbuilt onfindingsfrom the
first regional report and addedmore recentmonitoring data until 2014, where available.
Majority of air samplescollectedin 2013and2014werestill processedn laboratoriesat the
time of writing the secondeport.

Thecurrentregional monitoringreportprovidesregionalscalemonitoringresultsin threecore
matricesout of four; regionaldatafor POPlevelsin ambientair spanover 19962020, for
humanbreastmilk 19872019andin waterdatacover20072019 period. Humanblood data
arescarceandwereonly availablein thefirst regionalmonitoringreport.

MONET

Backgroundcandkey message

Asidefrom long-termactiveair monitoringof POPsatK o § e (CZzechiRepublic)sincel996,
(Dvorska,2008;Kalina, 2017 monitoringdataoutsideof the WEOG regionweremuchmore
limited prior to the Stockholm Convention. The first significant passiveair monitoring
campaigrfor POPsin CEE countrieswasorganizedwithin the EU FP5projectAPOPSBAL
andcoordinatecdby RECETOX(MasarykUniversity, CZ) with aimto investigatehe extentto
which residentsof the former Yugoslaviawere exposedo elevatedatmospherid?OPlevels
following the Balkanwars.From 2003 2004, active and passiveair samplingcampaignof
POPsoccurredat 34 samplingsites acrossBosniaand Herzegovina,Croatia, and Serbia,
(Klanova,2007b,20079, aswell asat 18referencepassivaair samplingsitesacrosgshe Czech
Republic.Thesel8 Czechsamplingsitesformedthebasisfor theestablishmentf theMONET
passiveair samplingnetwork,which continuesto monitor the long-term atmospheridourden
of POPsacrossthe CzechRepublicto date (MONETCZ). (Kalina, 2018. Following the
conclusionof the APOPSBALcampaignroutineMONETCZ passivesamplingexpandednto
an additioral 18 CEE countriesin 2006 2008 (MONETCEEC),(Pribylovaetal., 2012 and
thenexpandedgaininto anadditionall4 WEOG countriesn 2009(MONETEU) to generate
consistenandcomparabldong-termair monitoringdatafor the entirecontinent.

It is the only monitoring activity that is undertakenn Europeas a whole and this activity
continuouslyproducesharmonizedscientific, evidencebasedand comparablenformationin
the whole continent MONET is organizedfinanced,andoperatedoy the RECETOXCente
in cooperatiorwith anumberof local staff at the sites.
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Thefull networkencompassehorethan50 samplingsitesin 34 countriesn 2009,since2014
therewere 31 samplingsitesin 28 countries;andin 2018thereare 18 sitesin CZ, andonein

other 13 countries.The scopeof the network alsodependson the indispensablesupportand
helpprovidedby thelocal, site workersandinstitutionswho areinvolvedin sampling Within

CEE, these 14 countries are covered: Bulgaria, Croatia, Czech Republic (18), Estonia,
Hungary Latvia, Lithuania,Moldova,Poland RussiarFederationSerbia,Slovakia,Slovenia,
andUkraine.

As of 2019,MONET is thelargestPOPmonitoringnetworkin Europe with 32 long-term
monitoringsites(all >7 years)in 27 countriesacrosghe continent(in additionto 18 other
long-termmonitoringsitesjust within the CzechRepublic).

Asidefrom F r u GdradSerbia),Plateliai(Lithuania),andZagreb(Croatia),all MONET
sitesincludedin the CEEregionarelocatedat EMEP air monitoringstations,includinga
stationwith longtermEMEP POPdata( K o § e As aresalfthe majority of sitesare
classifiedasbackgroundsitesandarerural or remote(with the exceptionof the urbansitein
Zagrebandsuburbarsitein Praguel. i b &aythe.CzechRepubliconly four siteslocatedat
CzechEMEPstations{ Ch u r B &R & Praguek | b Sviatouchjreused.

Sampling

MONET passiveair samplersonsistof polyurethandoamdisks(15 cmdiameter1.5cm
thick, density0.030g cm3, type N 3038; GumotexBreclav,CzechRepublic)housedn a
protectivechamberThe chambelis composedf two stainlessteelbowlsthatprotectthe
PUFdisk from dry andwet depositionaswell assunlightexposurebut still allow
penetratiorof ambientair. MONET pass$ve samplerdesigncharacteristicarelistedin a
tablebelow.

Table2: MONET passivesamplercharacteristics

PUF disk characteristics ‘ Diameter upper dome ]
Volume (m3) 2.64x 104 i
Effectivefilm thicknesgm) | 5.67x 103 T - (R
Density(g/m?) 3.00x 10* : \ T : :
Surfacearea(m?) 4.23x 102 |
Mass(g) 7.92
Sampler housingdimensions(cm) S e
Diameter(upperdome) 28

Depth(upperdome) 8

Diameter(lower dome) 22

Depth(lower dome) 8

Thesamplingchambersvereprewashe@ndsolventrinsedwith acetoneprior to installation.
All PUFdiskswereprewashed;leaned8 h extractionin acetonefollowed by 8 hin
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dichloromethaneplueneor methanoldependingon the analytes)wrappedn two layersof
aluminumfoil, placedin zip-lock polyethyleneébagsandkeptin afreezerprior to their
deploymentOnceinstalledat the samplingsite, PUF diskswereexposedor approximately
12 weeks(84 d). Field blankswereobtainedby installingandthenremovinganadditional
PUFdisk atall samplingsites.After samplingthe exposedPUF diskswereagainwrappedn
two layersof aluminumfoil, labeled placedin zip-lock polyethylenébagsandtransportedn
acooler(at5 °C whenpossible)o thelaboratorywheretheywerekeptin afreezerati 18 °C
until analysisAll PUFdisks wereanalyzedatthe RECETOXTraceAnalytical Laboratoryin
Brno, CzechRepublic.

Samplesvereanalyzedor theindividual compoundsndanalytesoutlinedin TablesS3and
S4.Theanalyticalmethodsdescribecdherearethe currentmethodsusedfor analyss of
passivePUF samplesollectedunderthe MONET networksince2013.For analytical
methodsusedin theinitial MONET campaignsteferto Klanovaet al.! Onenotablechange
occurredwith thetransitionfrom GC-EI-MS/MS to GC-APCI-MS/MS for the analysisof the
0 ot @E@Ps(Bection2.2.1d.)leadingto significantlyimprovedinstrumentabletectionimits
after2012.

Chemicals

Acrossthe MONET network,16 of the currentlylisted StockholmConventionPOPshave
beenincludedin continuousroutinemonitoring2008or 2010(dependingon their listing:
aldrin, chlordanePDDT, dieldrin, endrin,endosulfanHBCDD, HCB, HCHs, heptachlor,
mirex, PBDEs,PCBs,PCDDs,PCDFs,andPeCB.

ToxaphenechlordeconehexabromobiphenyRPFOS HCBD, pentachlorophenarenot
monitoredandPCNsandSCCPswerenot yetimplementedn this third phase.

Chemicalanalysis

After eachexposureperiod(initially MONET passivesamplersveredeployedor 28 d
intervals;asof 2010,theyareinsteaddeployedfor 84 d), PUF diskswerecollectedand
shippedo RECETOXwheretheywereanalyzedn the TraceAnalytical Laboratoryand
stepsaredescribedelow:

Chemicalextraction

All samplesverespikedwith surrogaténternalstandarddeforeextraction:**ClabelledBDE
28,47,99,100,153,154,183and209congeners3CHxBB-153,1°C-0-HBCD, 1*Cdl-PCBs
(77,81,105,114,118,123,126,156,157,167,169,and189),"*CPCDD/F17 homologues,
13C8PFOA and*C8PFOSAIl Clabelledstandardsvereobtainedfrom Wellington
Laboratoriednc., CanadaFor PCBandOCPanalysisthe surrogatestandardsiPCB 30 and
185,wereused(AbsoluteStandard$nc., USA). Threesubsamplesf eachPUF disk were
SoxhletextractedBuchi B-811, Switzerland)n dichloromethan¢DCM), toluene,and
methanolyespectivelyDCM extractsweresplit into two aliquots:60%for the analysisof in-
PCBs,basi®OCPs(DDT, HCB, HCH, PeCB),PBDEs,HBCD, andHxBB-153 40%for
theanalysisof the @thelbOCPs(aldrin, chlordanegchlordeconedieldrin, endosulfangndrin,
heptachlorandmirex). Tolueneextractswereusedfor theanalysisof PCDD/Fsanddl-
PCBs.

Cleanup of DCM extracts(in-PCBs,0CPs,PBDEs,HxBB153.andHBCD)

Eachaliquotfor in-PCB, &asi®@OCP,PBDE,HxBB-153,andHBCD analysig(60% of DCM
extract) was cleanedon sulfuric acid modified silica columnselutedwith 40mL of a 1:1
mixture of nhexane:DCM.The eluatevolume wasreducedby a streamof nitrogengasin a
TurboVapll (CaliperLifeScienceslUSA) concentratounit andtransferrednto avial, where
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PCB121 and ¥*CBDE 77 and 138 were addedas syringe standardsprior to instrumental
analysis.

Eachaliquotfor ®thei® OCP analysis(40% of DCM extract) wascleanedon a silica column
(5 gofsilica,0.0631 0.200mm, activatedat 150°C for 12 hours,10%deactivatedvith water)
andl g NaSQy. The samplewasloadedandelutedwith 5 mL n-hexanefollowed by 50 mL
DCM. Theeluatevolumewasreducedoy a streamof nitrogengasin a TurboVapll (Caliper
LifeSciencesUSA) concentratounit andtransferrednto avial, wherePCB 121wasaddedas
asyringestandardorior to instrumentabnalysis.

Cleanup andfractionationof tolueneextracts(PCDD/Fsanddl-PCBSs)
Eachtolueneextractfor PCDD/FanddI-PCBanalysisvascleanedn a sulfuricacidmodified
silica column (30% w/w), elutedwith a 40 mL DCM/n-hexanemixture (1:1). Fractionation
wasachievedn a micro column(6 mmi.d) containingfrom bottomto top: 50 mg silica, 70
mg charcoal/silica1:40),and50 mg of silica gel. The columnwasprewashedvith 5 mL of
toluene followed by 5 mL of a DCM/cyclohexanamixture (30%),thenthe samplewasadded
andelutedwith 9 mL of a DCM/cyclohexanemixture (30%)in Fraction#1 (moncorthodl-
PCBs)and40 mL of toluenein Fraction#2 (PCDD/Fsnonorthodl-PCBs).Eachfractionwas
concentratedising streamof nitrogengasin a TurboVap Il (Caliper LifeSciences,USA)
concentratounit and transferrednto a vial, where'3C1,2,3,4TCDDand **CPCB162 were
addedassyringestandardgrior to instrumentabnalysis.

Instrumental Analysisin MONET

Indicator PCBsand ¢asidOCPs(DDT, HCB,HCH, PeCB)

EachDCM extractfor in-PCBs, dasi® OCPs,PBDEs,HxBB-153, and HBCDD was first
analyzedfor in-PCBsand dasi® OCPsby gaschromatographyandemmassspectrometry
(GCMS/MS)usingan Agilent 7890A GC (Agilent, USA) equippedwvith a60 m x 0.25mm x
0.25um SGEHTS8 column(SGE,USA), coupledto an Agilent 7000Btriple quadrupoleMS
operatingin positive electronionization (El+) multiple reactionmonitoring (MRM) mode.
Sampleswere splitlessinjectedat 280°C, with He asthe carrier gasat a constantflow of
1.5mL/min. TheGCtemperaturgprogramwas80 °C (1 min hold), ramp15 °C/minto 18C°C,
and final ramp 5°C/min to 300°C (5min hold). Following analysisof the chlorinated
compoundsthe remainingextractwasevaporatedo drynesshenreconstitutedvith 5 eL of
acetoneThe extractwasvortexedandbroughtto a total volumeof 250 L with acetonitrile
for furtheranalysisof brominateccompounds.

PBDEsandHxBB-153

Extractswerethenanalyzedor PBDEsandHxBB-153by gaschromatographhigh-resolution
massspectrometrf{GCHRMS)usinganAgilent 7890AGC equippedwvith a15m x 0.25mm
X 0.10 em RTX-1614 column (Restek,USA), coupledto a WatersAutoSpecPremierMS
(Waters,UK) operatingn El+ selectedon monitoring(SIM) modeat aresolutionof >10,000
and 35 eV electronenergy;for BDE 209, the resolutionwas setto >5,000. Sampleswere
splitlessinjectedat 280 °C, with He asthe carriergasat a constanflow of 1 mL/min. TheGC
temperaturgorogramwas80 °C (1 min hold), ramp20 °C/minto 250°C, ramp1.5°C/minto
260°C (2 min hold), andfinal ramp25 °C/min to 320°C (4.5 min hold). WatersTargetLynx
wasusedfor dataprocessingAfter analysisof thechlorinaedandbrominateccompoundsthe
remainingextractwassolventexchangedo acetonitrile andthe syringestandard*CoHBCD
wasaddedbeforefinal analysis.

HBCD
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Extractswerefinally analyzedfor HBCD by high performancdiquid chromatographynass
spectometry(HPLC-MS) usinganAgilent 1100HPLC equippedvith a PhenomenekUNA
C18 endcappedcolumn (100 x 2 mm, 3 em particle size) maintainedat 30°C and a
Phenomene$ecureGuar@18pre-column,coupledio atandemAB SciexQTRAP5500MS
(AB Sciex,Canadaoperatingn EIl MRM modeat450°C, with N2 asa nebulizergasandan
entranceotentialof -4kV. Themobilephasedor thegradientseparationwvereal mM solution
of ammoniumacetaten wateratpH 4 (solutionA) anda 1 mM solutionof ammoniumacetate
in acetonitrile(solutionB). The flow ratewas0.25mL/min, andthe injectionvolumewas10
eL. Thelinear gradientbeganat aninitial A/B compositionof 50:50 (v/v) andranto 10:90
over6 min, whereit washeldfor 8 min.

@therd® OCPs (aldrin, chlordane, chlordecone,dieldrin, endosulfan,endrin, heptachlor,
mirex)

Each DCM extract for dtheib OCPswas analysedby gas chromatographyatmospheric
pressurehemicalionizationtandemmassspectrometrf{GC-APCI-MS/MS) usingan Agilent
7860A GC equippedwith a30m x 0.25mm x 0.25um Rxi-5Sil MS column(Restek USA),
coupledto a WatersXevo TQ-S MS operatingunderdry sourceconditions(N2 at 40 psi
constantpressure)n MRM mode.Sampleswere splitlessinjectedat 250°C, with He asthe
cariier gasat a constanflow of 1.5mL/min. The GC temperaturgprogramwas90 °C (1 min
hold), ramp 40 °C/minto 200°C, ramp 2 °C/min to 240°C, and final ramp 40 °C/min to
310°C (5 min hold).

PCDD/Fsanddioxin-like PCBs(dI-PCBSs)

Eachtolueneextractfor PCDD/Fsand dl-PCBswas analyzedby 2xGGHRMS using dual
ThermoScientific TRACE 1310GCs(ThermoFisherScientific, USA) equippedwvith a60 m
x 0.25mm x 0.25em RestekRtx-Dioxin2 column (for PCDD/Fs)anda 60 m x 0.25mm x
0.25 em SGE HT8 column (for dI-PCBs), coupledto a Thermo Scientific DFS HRMS
operatingat aresolutionof 10,000(10%valley) and45 eV electronenergy . PCDD/Fsamples
were splitlessinjectedat 280°C anddI-PCB sampleswvere splitlessinjectedat 260 °C, with
He usedasthe carriergasfor both at a constantflow of 1.5mL/min. The GC temperature
programfor PCDD/Fswas120°C (1.5min hold),ramp30 °C/minto 200°C, ramp3 °C/min
to 300 °C (2.5 min hold), and final ramp 30 °C/min to 320 °C (20 min hold). The GC
temperaturgorogramfor dl-PCBswas120°C (1.5min hold), ramp30 °C/minto 200°C, and
final ramp3 °C/minto 310 °C (10 min hold). ThermoScientific TargetQuar8 was usedfor
dataprocessing.

Analytical proceduregDerivationof air concentrations)

Concentration®f POPsin eachPUF disk (pg/PUF)were convertedto concentrationsn air
(pg/m3) using the standardGAPS template model for estimating effective air sampling
volumesof passivePUF samplersShoeib,2002Model input paameterspecificto MONET
samplersarelistedabovein the backgroundartrelativeto this monitoringprogramme.

A morerobustGAPSmodelfor estimatingeffectivepassiveair samplingvolumeshasrecently
beenproposedhowever in its currentstateit couldnot be appliedto all of the POPsncluded
in this study. For now, the original GAPS model remainsthe standardglobal methodfor

reportingpassiveair concentrationso the StockholmConventionGMP.

DataComparability:Quality Assurance Quality Control
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UnexposedPUFdiskstransportedndprocessedlongsiddgheothersamplesvereusedasfield
blanks.The concentrationsn MONETI Africa field blankswere <5% for PBDEs(<20% for
BDE 209),andbelowdetectionfor all PCBs,0CPs,andPCDD/Fs.Field blankswereusedto
determinemethoddetectionlimits (MDLSs), basedon the averaget 3x the standarddeviation
of thefield blanks.For compoundghatwerenot detectedn the field blanks,the instrument
guantitationlimits (LOQs)weredeterminedasconcetrationscorrespondingo a 9:1 signalto
noiseratio. Laboratorymethodblankswerealsoanalyzedvith eachsampleset(onelaboratory
blankper20 samples).

Method performancewas testedprior to samplepreparationand analysisusing reference
materials Recoverie®f in-PCBsand OCPswere monitoredusingPCB 30 and 185recovery
standardswith anaveragePCB 30 recoveryof 70.0+ 10.5%(min-maxranging48.2 93.3%)
andanaverage’CB 185recoveryof 87.4+ 14.7%(min-maxranging66.6 118.6%).PCBand
OCP concentrationsvere not further adjustedfor recoveries.sotopedilution was usedto
guantify PBDEs,HxBB-153,HBCD, PCDD/FsdI-PCBs,PFOSandPFOA, thusthereported
concentrationsvereinherentlyadjustedor recoveries.

Datastorage

All MONET passie air sampling data are freely accessibleonline through the Genasis
Databas¢ B o r T etél.®2018)hostecby RECETOXatMasarykUniversityin Brno,Czech
Republic- www.genasis.cDatamanagersransferall informaion into the GMP DWH upon
requesbf the CEEROG.

Global Atmospheric PassiveSampling, GAPS

Backgroundcandkey message

TheGlobal AtmospheridPassivesampling(GAPS)Networkhasbeenin operatiorsince2005
to addressnonitoringneeddor listed POP4dn air for the globalmonitoringplan (GMP) under
the Stockholm Conventionand to provide new information (surveillance)on emerging
chemicalf interestto supportdomestiqCanadianandinternationalisk assessmenRassive
airsamplergPAS),with polyurethandoam(PUF)disksasthesamplingmedium aredeployed
for consecutivehreemonthperiodsat backgroundpolar,rural, agriculturalandurbansites,a
total of 111 sites.Datafor legacyPOPsmonitoredunderthe GAPS networkis availablefor
thedeploymentyears2005,2006,2007,2009,2011and2014in five United NationsRegional
Groupsg.

Sampling

Themethodologyfor the samplepreparationextractionandanalysisaredescribedn detailin
previouspublicationsP0z02004,P0z0,2006,P0z0,2008 In short,pre-cleanedoolyurethane
foam (PUF) disk samplerswvere deployedfor threemonth periodsbetweenthe years20051
2014 at 111 internationalsamplingsitesfollowing the protocol of the GAPS network. The
coefficientof variancefor duplicatePURPAS field sampleswvas previouslydeterminedand
reportedas<35%by Gouin,2005

ChemicalsDatais availablefor thedeploymenyears2005,2006,2007,2009,2011and2014
for PCB 28/52/101/118/138/153/18&ndosulfanl/11/SO4, U- / -$1CH, cis-/transChlordane,
transNonachlor HeptachlorHeptachlorepoxideandDieldrin.

" 46 sitesarelocatedin WesternEuropearand OthersGroup(WEOG), 28 sitesin Latin
AmericanandCaribbearregionalgroup(GRULAC), 25 sitesin Asia-PacificregionalGroup,
9 sitesin African regionalgroupanda3 sitesin EasterrEuropearregionalgroup(CEE)
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Analytical procedures

Samplesverespikedwith surrogatestandardeforeextraction.Detailson recoveriesnargins
arereportedelsewherd®0z02008,P0z02006,Rauert2018 Sampledor theyears20052007
were Soxhletextractedwith petroleumetherPoz02004,2006,2008 Sampledor the years
20092014 wereextractedwith petroleumether/ acetonausingacceleratedolventextraction
Rauert,2016andRauert2018 Extractswereconcentatedusingrotaryevaporatiorandpassed
through an anhydrous sodium sulfate column. Extracts were analyzed for PCB
28/52/101/118/138/153/18Endosulfanl/1l/SO4, U / -ICH, cis-/transChlordane,trans
Nonachlor,Heptachlor,Heptachlorepoxideand Dieldrin usinggaschromatography mass
spectrometry(GC-MS) for samples20052007 and GC-MS-MS for samples20092011.
Detailsonthe GC-MS programsareprovidedin Pozo2008,P0z02006,Rauert2018

DataComparability:Quality Assurancé Quality Control

Thechemicallevelsin the samplesveretransformedo concentration# air by usingsample
andcompoundspecificeffectiveair volumes Effective air volumeswerecalculatedollowing
the methoddescribedby Shoeib,2002 with site specific samplingratesegimatedfrom the
modelby Herkert,2016andHerkert2018

Field blanksweredeployedat all sitesfor all samplingyears.Methoddetectionlimits (MDL)
were estimatedor eachsamplingyearfrom the averageof the field blanksplus 3 timesthe
standarddevation of thefield blanks.All samplesvereblankcorrected.

Datastorage
Datafrom GAPSNetwork arestoredin an electronicdatabas€&APSdatabrowserthatis for
authorizedusersonly. It is a sisterdatabas¢éo GENASIS(www.genasis.cz).

European Monitoring and Evaluation Programme (EMEP)
Key message

The co-operativeprogrammeor monitoringandevaluationof the long-rangetransmissiorof
air pollutants in Europe (inofficially known as 'EuropeanMonitoring and Evaluation
Programme'= EMEP) is a sciantifically basedand policy driven programmeunder the
Conventionon Long-range TransboundaryAir Pollution (CLRTAP) for internationalco-
operationto solvetransboundarir pollution problems EMEP providesscientificevidence
basednformationin relation to levelsof chemicalsin ambientair since1988.1t operaten
multiple sampling sites and formerly covered chemicals causing eutrophication and
acidification. Over the years,the rangeof chemicalscoveredbroadenedo ozone,volatile
organiccompours, and since 1999 also to selectedpolyaromatichydrocarbonspersistent
organicpollutants,andheavymetals.

Background

This programmeusesactive samplingby high volume devicesas describedbelow. Figure 1
providesoverviewof relevantsamplingsitesusedin EMEP programmen the CEEregion.

Sampling

The EMEP programmeusesactive samplingby high volumedevices High volumeambient
air samplerdS1 (GrasebyAndersenlUSA, flow: 12-18 m3 h-1, volume:250-400m3 per24
h) andtwo typesof adsorbentsvereused:a Whatmanmuartzfilter (QF) (fractiondae< 50em)
for collectionof particles andapolyurethanéoam(PUF)disk (GumotexB%clav,density0.03
gcm3) for collectionof the gaseouphase PUFfilters werecleanedbeforethe campaigrby

32



extraction with acetoneand dichloromethanen a Soxtecextractor(8 hours extractionin
acetoneand8 hoursin dichloromethane)lrhe durationof samplingwas24 hours;quartzfilter
field blanksandPUFdisksfield blankswerecollectedeachmonth(Holoubeket al., 20073.

Chemicals

16 US EPA polycyclic aromatichydrocarbongPAHS), 7 indicatorpolychlorinatecbiphenyls
(PCBs:IUPAC congenersiumber28,52,101,118,153,138,180),organochloringesticides
(OCPs)- p , -DDT, p , -pOD, andp , -PEE, U, b-, 9-, t-hexachlorocyclohexan@giCH),
hexachlorobenzengiCB), andpentachlorobenzeraeanalyzedn regularbasis.

Datastorage

All reporteddatato EMEP are storedin the EBAS databaseEBAS is a databasénhosting
observatiordataof atmospherichanical compositionand physicalproperties EBAS hosts
data submittedby data originatorsin supportof a numberof national and international
programsranging from monitoring activities to researchprojects.EBAS is developedand
operatedy the Norwegianinstitutefor Air Researcl{NILU).

4.1.2Programs/activitiesrelated to human tissues(milk and blood)

4.1.2.1Programs/activitieselatedto humanmilk
WHO survey of Human Milk for PersistentOrganic Pollutants

Background

ComprehensivAumanmilk monitoring programmesavebeeninitiated by WHO. Early
WHO surveysperformedmainly in EuropeandNorth Americain 19871989and19921993
exclusivelyfocusedon PCB,PCDDandPCDF.In 2001:2003,alargerglobal surveywas
implementedgcoveringthetwelve POP compoundsnitially listedin the Stockholm
ConventionFollowing theratification of the StockholmConvention WHO andUNEP
startedtheir collaboration andfour additionalglobal surveyswerecompletedn 20042007,
20082011,20122015,2017#2019.Thesestudiessignificantlyenlargedhe geographical
scopeprovidingrepresentativeesultsfor all regionsof the globeandcurrentlycoverall 30
POPdistedin the StockholmConvention.

Guidance

UnderWHO, a protocolhasbeendevelopedor samplingandsamplepreparation
methodologyfor exposurestudiesof PersistenOrganicPollutantgMalisch& Moy, 2006;
WHO, 2007).This protocolformsthebasisfor the humanmilk componenbf the GMP
(UNEP,2017a)An onlineversionof the protocolis availableat
http://www.who.int/foodsafety/chem/POPprotocol.gséealsoAnnex3 in the GMP
guidance).

Themainobjectivesof thesestudiesare:1) to producereliableandcomparablalataon
concentrationef POPsin humanmilk for furtherimprovemenbf healthrisk assessmenin
infants,2) to provideanoverviewof exposurdevelsin variouscountriesandgeographical
areasandto allow to drawconclusionson prioritiesfor furtherfollow-upin acountry/
region,3) to determindrendsin exposurdevels.

Sampling
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In orderto promotereliability andcomparabilityof results,samplesarecollectedby the
participatingcountriesfollowing a harmonizeccomprehensiverotocoldevelopedy WHO
(WHO, 2007)andamendedy UNEP (lastamendmentseeUNEP,2017a).Participatng
countriesareencouragedo adhereascloselyaspossibleto the protocol,which provides
guidanceon the numberandtype of samplesselectionof donors,collection,storageand
poolingof samplesandshippingof sampledo thereferencdaboratory.For all studiesthe
following criteriafor selectionof donatingmothersarestringentlyapplied:

1 Theyshouldbefirst time mothers;

1 Theyshouldbehealthy;

1 Theyshouldbeexclusivelybreastfeedingnechild (i.e., notwins).

In orderto getstatisticallyreliabledata,anappropriatenumberof individual donorsmustbe
recruitedto providesampledor the survey.As afirst approximationa minimumof 50
individual sampless recommendefbr eachcountry.Equalaliquotsof theseindividual
samplesaremixedto form arepresentativeompositesample(fipooledsampl®). The power
of thesurveycanbeincreasedy theinclusionof morethan50 individual samplesandis
encouragedt is recommendetb collectonerepresentativendividual sampleperone
million citizens.In particular,countrieswith populationggreaterthan50 million should
includeatleastoneadditionalparticipantperonemillion populationover50 million.
Countrieswith populationsvell over50 million (or with sufficientresourcesareencouraged
to preparea secondoooledsample(or more)if feasible.

QA/EC and data consistency comparability
Therepresentativpooledsampleis analysedor the POPdistedin the Stockholm
Conventionby thereferencdaboratory.This approacthasseveraladvantages:

1 Theanalysisof pooledhumanmilk sampless far lessexpensivahanthe analysisof
all individual samples;

1 It is easierfor eachdonorto providethelowervolumeof milk requiredfor pooled
analysesThereforejn comparisorto analysis of individual samplesmuchmore
sampleamountis availableallowing a morecomprehensivanalysiswith lower limits
of quantification;

1 Toensurehereliability of exposuraedataandto improvecomparabilityof analytical
resultsfrom differentlabordories,areferencdaboratorywasselectedasedn inter-
laboratoryquality assessmerstudies.To furtherensureconsistencyn measurements,
all pooledsamplesareanalyzedoy the WHO/UNEPreferencdaboratoriesising
validatedmethods;

1 Aliguots of theindividual samplesanbe analysedor analytesof interestby
laboratorieselectedy the NationalCoordinator.

This combinationof selectionof a statisticallyreliablenumberof individual samples,
preparatiorof arepresentativeompositesampleandanalysisof the pooledsamplefor the 28
POPdistedin the StockholmConventionby thereferencdaboratoryis avery costeffective
way to deriveinformationon therelevanceof certainPOPSn certainregionsin humansas
endpoint of release®f POPsandto follow time trends.

QA/QC andcomparabilityof the datain the frameof the programmaes ensuredy
centralizedanalysisof the pooledsample.The Statelnstitutefor ChemicalandVeterinary
Analysisof Food(Germanyhasmetall the criteriafor analysesof lipophilic POPsin human
milk andwasselectedasareferencdaboratoryfor the WHO exposurestudies WHO 2000,
MalischandvanLeeuwen2002,2003).It is alsothe EU Referencd.aboratoryfor
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halogenategersistenbrganicpollutants(POPs)n feedandfood (COMMISSION
REGULATION (EU) 2018/192) ProteinophilicPOPge.g.,PFOS)areanalyzedatthe MTM
laboratoryat the University of Orebro,Sweden.

Analytical procedures

The proceduregor theanalysisof POPsin humanmilk aredescribedn detal the GMP
guidancedocumen{UNEP/POPS/COP.9/INF/36hapters Analytical methodology.
Detailsregardingnewly listed POPscanalsobefoundin Chapted Samplingandsampling
preparatiormethodology Section4.2. addressinghumanmilk asa samplingmedum.

Benefitrisk evaluation

Resultsof the WHO/UNEPHumanMilk Surveyfor PCDDs,PCDFs,PCBsandDDTswere
evaluatedvith particularfocuson benefii risk evaluationof breastfeedingvandenBerg, M.
etal.,2017).

Data storage
Dataarestoredatthe GMP datawarehouseavailableat www.popsgmp.org

4.1.3Programs/activitiesrelated to water

PFOSin wateris not currently monitoredin any regionalscaleprogrammeA diverseand
limited informationexistsfrom various sourcegi.e. surfacewater,groundwater)andthrough
variousactivities(NORMAN Network of referencdaboratoriesresearctcentresandrelated
organizationgor monitoringof emergingenvironmentasubstances)r JointDanubeSurveys
(20092013ard 2019)undertakeby the Joint ResearciCentreof the EuropeanCommission
in Ispra,ltaly).

PFOSIin waterbodiesof the CEE regionareregularlymonitoredonly in the EU countriesof

theregion(it is requiredby the EU legislationsince2013,whereWaterFrameworkDirective
amendmenincluded PFOSto the priority substancdist as priority hazardoussubstancd.

Activities that focus on different rangeof water pollutantsare carriedthroughinternational
commission®on protectionof watercourses Eurgoe - Danube Elbe, Oder,but dataare not
alwaysavailablewith the exceptiorof the InternationalCommissiorProtectionof the Danube
River.

Analytical Methods
Solid-phase extraction (SPE) during the JDS
Thewatersamplesvereextractedat the JRCby solid-phaseextraction(SPE)with OasisHLB
(200 mg) cartridges.Most water samplescontainedparticles(suspendegarticle material;
SPM)whichsettledto thebottomof theplasticbottles. Thewaterwasnotfiltered,butdecanted
into a 500 mL glassbottle (SchottDuran). Thus,only the dissolved(liquid) waterphasewas
investigatedBefore extraction the sampleq500 mL) werespikedwith the internalstandard
(50 €L), which containedthe labeledsubstance®FOA 13C4,PFOS13C4, carbamazepine
d10,simazinel3C3,atrazin€l3C3,ibuprofen13C3,and4n nonylphenob8. Thespikinglevel
in thewatersamplesvas10ng/L for PFOA13C4andPFOS13C4,and100ng/L for theother
labeled compounds.The glassbottles were closed,and then the sampleswere mixed by
shaking. The SPE procedurefor the clearup and concentrationof water sampleswas

8Directive 2013/39/EUamendingDirectives2000/60/ECand2008/105/ECasregards
priority substancem thefield of waterpolicy, entry35in the Annex|
Sinformationreproducedrom Loos,2010
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performedautomaticallyusingan AutoTrace&® SPEworkstation(CaliperLife Sciences)200
mg (6 mL) Oasi® HLB columns(Waters Milford, MA, USA) wereused.Thecartridgesvere
activatedandconditionedwith 5 mL methanoland5 mL waterat a flow- rateof 5 mL min-1.
Thewatersampleg400mL) werepassedhroughthewetcartridgesataflowrateof 5 mL min-
1, thecolumnsrinsedwith 2 mL water(flow 3 mL min- 1), andthe cartridgesdriedfor 30 min
using nitrogenat 0.6 bars.Elution was performedwith 6 mL methanol.Evaporationof the
extractswith nitrogento 500¢L wasperformedat atemperatur®f 35°C in awaterbathusing
aTurboVa® II ConcentratioWorkstation(CaliperLife Sciences).

Liquid chromatography tandem mass spectrometry (LC-MS2)
Analyseswere performedby reverseephaseliquid chromatographyRP-LC) followed by
electrosprayonization (ESI) massspectrometryfMS) detectionusing atmosphericpressure
ionization(API) with atriple-quadrupoleMS-MS system QuantitativeL C-MS2 analysiswas
performedin threeseparatd. C-MS2 runs (methodsl-3) in the multiple reactionmonitoring
(MRM) mode.Method1 comprisedhe compoundsn thenegativeonizationmode,method2
thosein the positiveionizationmode,and method3 alkylphenoliccompoundsandestrogens
which were  analysed with a different HPLC mobile phase.
LC was performedwith an Agilent 1100 SeriesLC systemscorsisting of a binary pump,
vacuumdegasserutosampleandathermostateg@olumncompartmentL.C separationsvere
performedwith a Hypersil Gold column (Thermo Electron Corp., 100 x 2.1 mm, 3em
particles).Tandemmassspectrometryvasperformedon abenchtoptriple- quadrupoleuattro
microMS from WatersMicromasgManchesterlJK) equippedvith anelectrosprayprobeand
aZ-sprayinterface.

The eluantsusedfor the separation®f the targetanalyteswere water and acetonitrile.The
water phaseused was acidified with 0.1 % acetic acid (pH 3.5) when analyzing PFCs,
pharmaceuticalsand pesticidesn the negativeand positive ionization modes.The flowrate
was0.25mL min-1. Thegradientstartedwith 90 % waterandproceededo 90 % acetonitrile
over25min, conditionshold for 5 min, returnedbackto thestartingconditionsover5 min, and
followed by 5 min equilibration.

Instrumentcontrol,dataacquisitionandevaluation(integrationandquantification)weredone
with MassLynxsoftware Nitrogenis usedasthe nebulizergasandargonasthe collision gas.
Capillary voltagewas operatedat 3.2 kV, extractorlensat 1.0V, andRF lensat0.0V. The
sourceanddesolvatiortemperatureseresetto 120and350°C underchromatographieiPLC
conditions.Coneanddesolvatiorgasflows were50 and600L h-1, respectivelyThe applied
analysemparametergor MRM analysiswere:LM 1 andHM 1 resolution11.0,ion energyl
1.0, entrancé 1 (negativemode),2 (positivemode),exit 1, LM 2 andHM 2 resolution11.0,
ion energy?2 2.0, multiplier 600V. The MRM inter-channeldelaywas0.05andtheinter-scan
delay0.15.

Collision-induceddissociation(CID) wascarriedout usingargonat approx.3.5x 10° mbaras
collision gasat collision energiesf 7 - 40 eV. The optimized characteristidMRM precursor
Y production pairsmonitoredfor the quantificationof the compoundsogethemwith thecone
voltageandcollision energyaregivenin Table2.

Identification, guantification, QA/QC and LODs
Theinternalstandard®FOSandPFOA13C4from WellingtonLaboratoriegGuelph,Canada)
wereused.Therecoveriesveredeterminedvith spikeexperimentsn the concentratiomange
of 10and100ng L™* usingMilli -Q water(replicationn = 6); theywerein therangeof 507 90
% Good perfamanceof the developedanalyticalmethodswas demonstratedby successful
participation in several interlaboratory exercises.All perfluorinated carboxylateswere
guantifiedwith PFOA 13C4,andPFOSwith PFOS13C4.The compounddependenimethod
detectionlimits (MDLs or LODs) for the SPE LC-MS2 procedurewnere calculatedfrom the
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meanconcentrationsf theblanksof therealwatersampleplus3 timesthestandardleviation;
400mL waterwasextractecandconcentratedo 0.5mL, whichresultsin anenrichmat factor
of 800.LOD for perfluorinatedchemicalsvas1 ng L™

Uncertainty

Measurementincertaintie®f analyticalmethodscanbe calculatedy the analysisof certified
referencematerials(CRM), or from the Z-scoresderivedfrom interlaboratorystudies CRMs
for polarorganicsin watersamplesdo not exist. The JRGIES laboratoryparticipatedn two
interlaboratorystudieson nonsteroidalantrinflammatorydrugsNSAIDs (Fare etal.), the 3rd
internationalinterlaboratorystudyon PFCs(van Leeuwenet al.,2008),anda dedicatedstudy
on nonyk and octylphenol (Loos et al., 2008b).
Another possibility to calculatethe uncertaintyis from the single uncertaintysourcesn the
laboratory,if known (standardsglassware, balance,etc). Exampleshow to calculatethe
uncertaintyof a SPEGC-MS methodby this procedurecanbefoundin (Quintanaetal., 2001;
Planaset al., 2006). Theseexamplesshowthat typical uncertaintiesor the analysisof water
sampledy SPEGC-MS arearound25-50 %.

Statistical analyses
Frequencyof positive detection(freq) in [%], average median(med), and percentile90%
(Per90)werequantifiedwith excelsoftware(Microsoft).

Data storage
Data are only availablethroughresearchpublicationsand specializd surveyreports.They
becameavailableonline- seeJDSt4 in Referencehapter.

4.2 Strategy concerninganalytical procedures

This reportcontainsdatafrom internationallyrecognizegrogrammesn coremediathat
haveembeddedtrict quality controlquality assuranceneasureasdescribedn thechapters
41.1:-4.13.

In addition,theair chapterof theupdatedsuidancedocumentlsoaddressethecomparability
of dataandpresentsesultsof variousQA/QC exercisesandrecentstudiesevaluatingavailable
data.It hasbeendemonstratethatthe uncertaintyof datais largely given by the uncertainty
of resultsprovidedby the participatinglaboratories Suchvariability is greaterthanthe one
causeddy variousair samplingtechniquesBasedon thesedat it is stronglyrecommendetb
maintain severallargescaleair monitoring programmessupportedby central laboratories.
Interlaboratorycomparisonsas well as comparisonsof the results coming from various
networkswith their samplersco-employedat seletedfi s u-p e t aeesecommendedHolt,
2017

Further,usingtheonlinetool of the GlobalMonitoring Planthathasalsoembeddednultilevel
checksgensurespatialor temporalcomparisorof importeddata,andimplementsa multilevel
evaluationprocedurebasedon the annuallyaggregateadoncentratiorvalues.This procedure
guaranteesomparabilityof thedifferentsamplesespeciallyfrom the pointof view of thetype
of site,matrix, samplingmethod time spanandsamplingfrequencylt alsoensuredinkage of
newdataset$or evaluationof temporaltrend.

The Import procedureis as follows: Data providersuploadeddatain batchesusingimport
templatesand automaticvalidationswere performedby the DMC system.In the caseof
primary dataupload: GMP DWH Data managerperformsa manualdata harmonisatiornof
importeddatawith therestof the GMP databaseontenti Datamanagemarksdataimportas
AVal ibytheDataMa n a df ¢hebatchisin conformitywith GMP standardsin caseof
errorsthe Data Managermarksdataimport batchasii | n vy the RhtaMa n a gata o .
providerthenneededcorrectthe batch.Datafrom validateddataimportsweresynchronized
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with GMP DWH DataVisualizationmoduleevery30 minutes.Both dataprovidersandROG
memberscanseeuploadeddatato checkthe correctnessAfter the visualizationcheck,data
providermarksdataasVERIFIED andthatcompleteshedataimportprocessAll verifieddata
areconsideredasapprovedby ROGs.Deletefunctionis not supportedn orderto be ableto
trackandauditall performedoperationsn thedatamanagementonsole(newdataimportand
editing, modificationor cancellatiorof theimport batches).

The processingoroceduresn placealsolimit theimpactof uncontrolledcovariatesandthus
reducethe risk of false trend detectionor neglectingtruly significant changesDetails on
statisticalconsiderationandtheirimplementationin thethird phaseGMP areavailablein the
guidancedocumen{UNEP/POPS/COP.9/INF/36).

In addition, laboraories providing data are accreditedlaboratoriesthat are obliged to
participatein a numberof proficiency testseachyear and also organizeda survey among
monitoringprogrammeso ensurecomparability.

The third global monitoring campaignprovidesan opportunityto analysetemporaltrendsin
availablelongitudinalair monitoringdata.This is only possiblefor the original POPswhich
arebeingmonitoredfor morethanadecadaow. As therearesomeoverlapsetweertheactive
and passiveair monitoring networks,a comparisonof the trendsbasedon two different
samplingtechniquess alsopossible. Thereis alsoanimportantquestionof sustainabilityof
existing monitoring efforts, thereforewe needto discussregionalrepresentativeness data
comingfrom varioussamplingsites:Kalina, 2017,Kalina, 2018andHolt 2017.

4.3 Strategy concerningparticipating laboratories

The CEE region collected information on the available POPslaboratoriesin the national
guestionnairegseeAnnex 1 for details). There werea total of 235 laboratoriegeported but
laboratoriesarein differentstageof developmentSomeof the CEE laboratoriesarealsopart
of the POPdaboratorydatabankorganizedoy UNEP.

Thequestionnaireollectednformationonthenumberof laboratoriesandtheirlocation,which
POPscanthesdaboratoriesanalyzeandwhetherdataquality managemergystemwasin place
including standardoperatingproceduresand participationin the national or international
proficiencytestingscheme®r acaeditationlevel. Therewasa full rangeof responsesSome
laboratoriegrom theregionalquestionnairearefully EN/ISOaccreditedwith stateof-the-art
equipmentand capableof analyzingall listed POPsandbeyond,while othercountrieshave
expressetheydo not haveany or avery limited capacityin analyzingcertainPOPsandneed
for technicalsupportandtraining - namelyin the field of developingmethodsof laboratory
analysisandsampling(this supportwasrequestedy 7 countriesof theregion).

As far asPOPsdatain this reportareconcernedtherewerea limited numberof laboratories
involvedin their analyses eithera centrallaboratoryof the monitoringprogrammeasshown
in4.1.1.for MONET CZandMONET Europe accreditedlioxin laboratorylocatedn the CEE
regionorin 4.1.2.the Statelnstitutefor ChemicalandVeterinaryAnalysisof Food(Germany),

10 Thereareatotal of 256laboratoriesand54 laboratoriesrom the CEE region(13 countries:
Belarus,CzechRepubli¢ Estonia,Hungary,Latvia, Lithuania,Moldova, Montenegro,
Poland RussiarFederationSerbia,SlovakiaandUkraine). The UNEP databankvasupdated
in 2018.POPdaboratorydatabanks availableonline

11S|ovakia,reportedneedfor capacitybuilding in existinglaboratoriesUkraine,North
Macedoniaandpartly Estoniastatedthatthe biggestpriority is the creationof a numberof
laboratoriesvith modernequipmentandreagentsKazakhstameportedanabsencef a
laboratoryfor thedeterminatiorof dioxinsandfurans.
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areferencdaboratoryfor the WHO exposurestudiesandMTM laboratoryatthe University of
Orebro,Sweden bothlaboratoriesarelocaedin the WEOG region.

All theabovementionedaboratoriesontributingdatafrom POPsmonitoringprogrammes
regularlyparticipaten theinter-laboratoryproficiencytestswith goodresults.In addition,
somelaboratoriesalsoparticipatedn thelasttwo roundsof the UNEP organized®OPsinter
laboratoryassessmer{2015and2018).

4.4 Data handling and preparation for the regional monitoring report

ROG CEE decidedthatit will usesuchdatafrom POPsmonitoringactivitiesthat allow for
trendevaluatian or for establishmentdf baselingata minimum,andreportthatoneonly if no
other information is available). Thus, the CEE ROG approachedCEE data providersand
requestedhemto providedatain theformatcompatiblewith thatof the GMP Datawarehous
so that important metadataincluding information coveredabovein chapters4.1.24.1.4is
available GMP Datawarehousés describedelow.

The correctdefinition of datais a prerequisitefor the subsequenstatisticalanalysis.Only

reliably reportedconcentratiorvaluescanbeacceptedor anyspatialor temporalcomparison.
Protocolsshowing standardizedormats for data acquisition/importare availablein GMP

DWH Datamanagementonsole.Thereare8 differenttemplates onefor eachcombination
of core samplingmedia(Air, Water, Blood, humanbreastMilk) andtype of data(primary,

aggregated GMP DWH doesnotallow to combinedifferentcoresamplingmediainto asingle

dataimporttemplate Foreachcoremediumanddatatypenustarelevantimporttemplatemust
beused.

To ensurespatialor temporalcomparisorof importeddata,a multilevel evaluationprocedure
basedon the annuallyaggregatedconcentratiorvaluesis implementedn the GMP DWH in

order to maintaina high predictive value of the GMP recordswhile avoiding biasin the
concentratiorvalues.

The Import procedureis as follows: Data providersuploadeddatain batchesusingimport
templatesand automaticvalidationswere performedby the DMC system.In the caseof
primary dataupload: GMP DWH Data managermperformsa manualdata harmonisatiorof
importeddatawith therestof the GMP databaseontenti Datamanagemarksdataimport as
AVal ibytheDataMa n a df ¢hebatchisin conformitywith GMP standardsln caseof
errorsthe Data Managermarksdataimport batchasi | n vy thé BataMa n a gRata o .
providerthenneededcorrectthe batch.Datafrom validateddataimports weresynchronized
with GMP DWH DataVisualizationmoduleevery30 minutes.Both dataprovidersandROG
membersan seeuploadeddatato checkthe correctnessAfter the visualizationcheck,data
providermarksdataasVERIFIED andthatcompleteshedaaimportprocessAll verifieddata
areconsideredasapprovedoy ROGs.Deletefunctionis not supportedn orderto be ableto
trackandauditall performedoperationsn thedatamanagementonsolenewdataimportand
editing, modificationor cancellaibn of theimport batches).

Thedataevaluatiorproceduren placein thethird phaseGMP guaranteesomparabilityof the
different samples,especiallyfrom the point of view of the type of site, matrix, sampling
method time spanandsamplingfrequency Heterogeneityn thesefactorsmight dramatically
increasethe uncertaintyin the final outcomesThe processingroceduresn placealsolimit

the impact of uncontrolledcovariatesand thus reducethe risk of false trend detectionor

neglecting truly significant changes. Details on statistical considerationsand their
implementation in the third phase GMP are available in the guidance document
(UNEP/POPS/COP.9/INF/36).
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Datafor themonitoringreport

All CEEPOPgatashownin thisreporthavebeenimportel to theelectronictool of theGlobal
Monitoring Plan.The GMP DataWarehouséwww.popsgmp.org hasbeenmadeoperational
duringthesecondGMP phasesupportingheregionalorganizatiorgroupsin thework for the
collection, processingstoring and presentatiorof monitoring data. The datawarehousevas
further enhancedand kept up-to-dateto provide on-line accesgo the GMP monitoring data
and enabledata collection and processingduring the third GMP phaseand support the
developmenof thethird monitoringreports.

The GMP DWH alsocomprisesa publicly availablerepositoryof valuableinformationthat
canserveasa usefulresourceor policy makersandresearchersorldwide. It is availableat
www.popsgmp.organdpublic accesss availableoncetheregionalreportsarereleased.

4.5 Preparation of the monitoring reports

The CEEROGdecidedn 2018(seechapter3 above)to closelycooperatavith the Stockholm
ConventiorReggional Centrein the CzechRepublic(RECETOX)andits expertso preparehe
presentregional report, and also to collect additional information from the countriesvia
specificquestionnaireT hequestionnaireomprisednformationon ongoingPOPsmonitoring
activities,rangeandtime span,but alsosoughtinformationon availablelaboratorycapacities
andinfrastructurespngoingPOPsresearchandalsocollectedinputsregardingcountryneeds
for support.Thequestionnairesverecollectedin 2019andevalwatedin 2020andinformation
is incorporatedn 3.3.,4.1.,4.3. andprovideinput to chapters and6. Filled questionnaires
arereproducedn their entiretyin Annex1.

The presentreport was drafted in 2020, with the supportfrom the SmallScale Funding
AgreemenBRS-SSCSSFA2002.TheROGwantedto haveonefaceto facemeeting butthe
epidemiologicalsituation did not allow for this and all communicationwas carried out
electronically A specificdiscussiorontheavailabledatawasorganizedn 7 July 2020for the
whole ROG with dataanalystsand GMP DWH team- JanaB o r T v KHaubGregorand
RichardHT | e k .

Subsequentlydrafting of the reportwascarriedout by the RECETOXteamledby K a t e Sina
G e b k(€EREROG coordinatorjandthe following expertscontributecto the chapters:

Air chapterKevin White,J i K&liha, JanaklanovaandK at e®ed mlao v §

Milk survey:K at e®é mkao v §
Water:JaromirSobotkaBranislavVrana,FoppeSmedes

Othermedia:PetraP Si b yardi§ & 1§ e Gé mkao v §

Longrangetranspot. MSC-East(Alexey Gusev)

Analysesof capacitiesandcountryneedsandupdateof informationon the CEE countries:
L u kPokorny K at eGé mlkao v §

CEEROGwasresponsibldor furtherdevelopingandfinalizing the Resultsand Conclusions
and Recommendatiaschapteron the basisof drafts preparedoy the RECETOXteamand
consultationswere held in October2020 and January2021. Countriesin the region were
consultedelectronicallyandthe reportwasfinalized in March 2021incorporatingcomments
raised.

Too Joo Joo oo o o
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5 RESULTS

This chapterdescribeslataprovidedby the monitoringprogrammesandactivitiesdescribed
in section3.4and4.1.of thisreport.It alsoprovidesnformationonsourceof POPscomments
onchangesn concentrationsf studiedPOPsovertime from regionalperspectivandprovides
otherrelevantinformationon trendsreportedelsewhere.

POPsmonitoringhasprogressea lot over sincethe establishmenof the Global monitoring
plan underthe StockholmConvention While the first regionalreportin 2008focusedon the
twelve POPsubstanceBstedin the Annexesof the StockholmConventionandon collection
of availableinformationon somenew POPs(hexachlorocyclohexanegentachlorobenzene),
it alsocomprisedthertoxic substancedata- polycyclicaromatichydrocarbongPAHS)- that
arenot subjectto the StockholmConventionputareregulatedoy the UN ECE Conventionon
Long-RangeTransboundanAir Pollution (CRLTAP) andits POPsProtocol. PAHs werenot
includedin theregionalreportsince then.The secondregionalreportprovidedtrenddataon
majority of the original twelve POPsandfirst baselinedor POPslisted in 2009asthe short
time serieqtwo to threeyearslong) werenot sufficientfor establishingstatisticallysignificant
trendsyet.

Attentionof thisreportis focusedon providingmoreinformationonnewPOPsandtheirtrends
andto providebaselinefor otherPOPsrecentlylistedin the StockholmConvention(SCCPs,
PCN,dicofol, pentachlorophenoRFOA,PFHXxS) butit still coversall listedPOPsIf needed,
a more detailedinformationfor concentratiorchangesand other detailsfor somechemical
parametersvould be providedin Annex 2. In somecaseslevelsof the original 12 POPsare
very low or belowlimit of quantificaton of analyticalmethodsused.

Part5.1. providesoverviewof resultsorganizedoer matrix in the contextof the POPsusein
the CEE region complementedy charts,tablesand mapsgeneratedrom the GMP DWH
includingsummarytableson trendsandbaselindevels.

Part5.2. providesa moredetaileddiscussiorrelatedto the trendsor tendenciesn changesn
POPdevelsovertime observed.

Part5.3.invitesthereadergo consultadditionalinformationsources

Dueto limited spaceavailablein this report,full reprintof all availabledatais not provided.
Detailedinformationfor eachsite, compoundor concentratiorlevels are availablein yearly
aggregatedorm onlinein the GMP Datawarehouseén its datavisualizationwith dataup to
2020(www.popsgmp.orq.

5.1 The resultsin context

This chapteris organizedin threeparts- POPslevels on the basisof historicaland current
sourcef POPsyregionalconsiderationandotherinformation.

Part5.1.1. discussesesultson the basisof availableinformation on historical and current
sourcenf POPsin the CEE region. This regionhasproduceda numberof legacyandsome
newly listed POPsasis providedin chapterbelow, butin manyinstancesthe productionand
or usehasbeenphasedut or banned.

Part5.1.2.looks at dataproducedby regionregardingthe coverage datagapsand capacity
developmenheedsandfinally part5.1.3.pointsoutthereaderto othersourcesf information
on POPlevelsandtrendsreportedelsewhere.

5.1.1.Historicalandcurrentsourcesf POPs
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This chapterfurthercommentson the productionanduseof POPsn the CEEregion.Thetext
builds on the information madeavailablein the first regionalreportandis organzedin the
samemannerasmonitoringdatain thecorematricesn chapter$.2.1.and5.2.2.below;atfirst
it coverssevenorganochloringesticidesrom AnnexA followed by HCB, PCBs,DDTs, and
dioxins and furans. New POPsare describedin the following order HCHSs, chlordecone,
endosulfan, PBDEs, hexabromobiphenyl, pentachlorobenzene, PFOS and
hexabromocyclododecane.

5.1.1.1CyclodienelnsecticidesOrganochlorindesticides

This chaptercoversproductionand use of aldrin, chlordane,dieldrin, endrin heptachlor,
chlordeconemirex, andtoxaphenen the CEEregion.

Aldrin

The usewasbannedn 1980in the Czechoslovakiain the former SovietUnion before1987
andin Ukrainesincel997.1t hasneverbeenregisterecandappliedin the RussiarFederaion.

Chlordane
usebannedn Ukrainesincel1997andit hasneverbeenregisterecandappliedin the Russian
Federation.

Dieldrin

usedfor pesticideproductionin Poland,usebannedn Ukrainesince1997.Neverusedin the
CzechRepublic(formerCzechoslovaik) andit hasalsol neverbeenregisterecandappliedin
theRussiarFederation.

Endrin

The usewasbannedn the Czechoslovakian 1984,in the former SovietUnion before1987,
andin Ukrainesincel997.In addition,it hasneverbeenregisterecandapgdied in the Russian
Federation.

Heptachlor

The agriculturalusewasbannedn the Czechoslovakian 1989,in the former SovietUnion
before1987andin Ukrainesincel997.1n addition,it hasneverbeenregisterecandappliedin
the RussiarFederation.

Chlordecone
neverproducedn theregionnorregistered

Mirex
It was usedin Kazakhstarfor protectionof cotton cropsandin Poland,but it was never
registered/usenh the former SovietUnion or in the RussianFederation.

Toxaphene

usebanredin theformerSovietUnionbeforel987,in theCzechoslovakian 1986.1n addition,
it hasneverbeenregisteredandappliedin the RussianFederationPlantprotectionproducts
containingtoxapheneavereimportedto the Czechoslovaki®detweernl 963 1986.

5.1.2. Hexachlorobenzene (HCB)
Intentionalproductionin the CzechRepublicceasedn 1968.Useaspesticidebannedn the
Czechoslovakia in 1977, in Ukraine since 1997.

Used for pesticide productionin Poland; HCB is still unintentionally producedin the
productionof perchlorinatedthylenen the CzechRepublic,butit is in the closedsystemand
it is disposedf aswaste/by incinerationundercontrolledconditions/.
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5.1.3. Polychlorinated biphenyls (PCBs)
As describedin detail in the first monitoiing report, severalcountriesof the CEE region
producedPCBtechnicalmixtures(formerCzechoslovakiaRoland andformerSovietUnion).
PCBswere manufacturedbetween1959 and 1984 in EasternSlovakia(ChemkoSt r 8§ g s k e,
about22500tons)andusedextensiely in productionof capacitorspaintsandvarnishesn the
former Czechoslovakiandformer EastGermany Amount of PCB containingproductssold
during this period represents 2% of the estimated world PCB production.
Other significant PCB production,in Dzerzhinskin the region of Nizhni Novgorodand in
Novomoskovskin Tula Region (300 km eastfrom Moscow and 200 km southof Moscow
respectively)wasin operatiorbetweernl939and1993,producingabout180000tonsof PCBs
for paints,varnishes]ubricants transformersand capacitors.The equipmentproducedwas
extensivelyusedin the countriesof the former SovietUnion. Small quantitiesof PCBswere
alsoproducedn Poland PCBswereneverproducedn theformerYugoslaviabutthecountry
manufacturedransformerandcapacitorsn Slovenia,Serbiaandin Croatia.

Boththepreviousandpresenindustrialuseof PCBsis responsibldor currentPCBemissions.
The major sourcesof atmosphericcontaminationare due to evaporationfrom the old open
systemgqpaint andwood protectinglayers,softenersetc.), from landfills, dumpingsitesand

waste incinerators,and from transformers,condensershydraulic systemsand other PCB

containingdeviceghatareeitherin useor waitingto bedisposeaf andfrom soil thatis around
them.

While thesituationhassignificantlyimprovedoverthelasttwo decadesheresultsof the milk
surveystill revealPCB humanexposuran the countriesthatproducedargeamountsof PCB
arestill amongthe highestin the world (evenif the formeramounthasbeenreducedo 14%
of theoriginalamountin 1990s).

5.1.4. DDT
Thereis nocurrentproductionof POPesticidesn the CEEregion.Historically,severaPOPs
pesticide§DDT, HCH, lindane)wereproducedn theterritory of the former Czechoslovakia.
Other pesticideswere neverproducedin the country but they were importedto the Czech
Republicand Slovakia,and usedto formulateplant protectionpreparationsSimilarly, DDT
and toxaphenewere producedin Polandwhile the others (dieldrin, hexachlorobenzenand
toxaphenejvereimportedto producepesticidepreparations.

It wasusedquite extensivelyuntil 1970s/1984n theregion(i.e. phasedutin Polandin 1975,
CZ:1975,importandusebannedn 1982in formerYugoslaviaendof usein the SovietUnion
in 1986 (usedsincel946),andthe usewasbannedn Ukrainesincel997.

For Poland nolisted POPscontainingpesticideshavebeenusedsince1980s.

5.1.5. PCDDs and PCDFs
Thesecompoundsareunintentionallyproducedby combustionin thewholeregion.
5.1.6. New POPs

This chaptercoversall remainingPOPslisted in the StockholmConventionafter 2009 and
their situation in the region. It looks first at new POPs containing chlorine
(hexachlorocyclohexan€dHCHS), chlordecone pentachlorobenzenéPeCB), endosulfan,
pentachlorophenolPeCP/PCA),PCN, hexachlorobutadieneSCCPs), brominated POPs
(PBDEs, HexabrombiphenyHBB, HBCDD), PFOSand POPswhosereportingis not yet
obligatory(dicofol, PFOAandPFHxS).

Hexachlorocyclohexanes (HCHs)
Hexachlorocyclohexangsechnicalmixture) were extensivelyproducedin the region since
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1950s,in particularin the CzechRepublic,Poland,RomaniaAzerbaijan,andformer Soviet
Union. Obsolete stocks still remain in many countries on landfills and dumping sites
throughoutthe region or in the former production facilities that ceasedtheir operation.
Although somehazardougesticidesare not usedanymore,and obsoletestockshave been
largely disposedof through technical asistanceprojectsand with supportof the official
developmentassistancein somecasescertain stocksstill remainin the countries.Recent
relevantdataon the POPspesticidestocksareprovidedin individual Nationallmplementation
Plansof the Stockhdm Conventionon POPsVia concertecdefforts of thetechnicalassistance
andofficial developmenassistanca numberof projectsto remediatecontaminatedites,old
warehouse®r to upgradelandfills and establishsoundenvironmentaldisposalof obsolete
pesticidestockpilesmprovedsituationin Armenia,Moldova, Serbiaandothercountriesof the
regionandfurtheractivitiestakeplacein North MacedoniaRussianFederationUkraineand
othercountries.

Endosulfan
usedin agriculture(pastuse)or aswood preservativen somecountriesof theregion.

Pentachlorobenzene
unintentionallyproducedreleases/transfarswastereportedn the CzechRepublic- similarly
to hexachlorobenzene.

New POPscontainingbromine

Brominated®?OPsarenotproducedn theregion,buttheyarereleasedo theenvironmenfrom
useof productsin particulartextiles,electricandelectronicequipmentinsulationconstruction
materialsespeciallyuponbecomingwvasteandduringthe wastedisposal primarily in landfills
or unsound wastemanagement.

PBDEs
not producedn theregion,butused(in articles)

Hexabrombiphenyl
neverproducedor usedin theregion

HBCD (hexabromocyclododekan)
Not producedin the region but it was imported and usedin the CzechRepublicin the
manufactireof theconstructiormaterialfor insulationof housesuntil 2014 Nowadaysall use
in theEU is prohibited

PFOS
Perfluorinated?OPsarenot producedn theregioneither,but theyweredetectecandusedin
firefighting foam, textiles,carupholsteryandpackaging.

5.1.2.Regionalconsiderations

Somepartsof the CEE regionarewell monitoredthroughexisting air monitoring networks
pertainingto internationalmonitoringprogramme€£MEP, GAPSandMONET, in particular
westernpartof the CEEregion.The monitoringcombinesactiveandpassivesamplingandup

to 30 yearslong time seriesareavailablefor chlorinatedPOPsandaboutl5 yearslong series
existfrom passivesampling.

Theair monitoringactivitiescurrentlycover21 countriesout of 25 describedn thisreport(no
information is availablefor Albania, Azerbaijan,Bosniaand Herzegovina,Georgiaand a
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limited information is available for the RussianFederation).Air monitoring also cavers
majority of listed POPsanddataareavailableuntil 2019.

Ontheotherhand,CentralAsiancountrieshavea limited availability of informationthatonly
coversseveralorganochlorinePOPs(alpha, beta, gammaHCH, HCB, PCB, and DDT in
20082010).To restartsuchactivitieswould requireboth policy andtechnicalsupportfor a
sustainableolutionfor POPsdatacollectionin thatsubregion.

Dataavailability for humantissuess morelimited. InformationgeneratedhroughWHO and

UNEP/WHOsurveyscoversonly 13 countriesout of 25 in the CEE regionand11 countries
participatedn the surveysmorethanonce.Supportin participationof non-EU CEE countries
in the milk surveysneedto be significantly strengthenedn particularfor South European
countriesandfor CentralAsia and Caucasugountries.On the otherhand,the UNEP WHO

surveys are a perfectly adequatesource of information on POP levels and useful for

effectivenesgvaluation.

Dataon waterareevenmorelimited for PFAS.At presentthereis noregionalscaleprogram
for monitoring PFOS/PF@. in water exceptsurveys(researchprojects)undertakerby the
EuropearCommission(JRC).Neverthelesshis activity only coverswesternpartof the CEE
regionandthe SouthernCentralAsianandCaucasusountriesarenotinvolved.

For all the above,table 4 providesan overview of identified POPlevels and availability of
trendsin the CEEregionin corematrices.

Table4 changesovertimein POPsconcentrationsneasuredn air, humanmatricesand waterin the CEE
region. ListedPOPsare organizedalphabetically Substancewritten in grey do not yetrequire to bereported,
grey chemicalsmarkedin italics are candidatechemicalsfor listing (PFHxS). Shadingsindicate: greeni

eneralIydecreasingrends;-'|' increasingtrends;bluei cannotestabish trend; whitei notrenddata;
h - not considerechs corematrix for this chemical# - warning to indicatelimited data

Chemical Air Human matrices Water
aldrin Mostly declining BelowLOQ for 10 countriesover
trendsandtendencies,| 2001-2019
24 sites
chlordane Mostly declining Decreasingendenciesbservedor
trendsandtendencies,| 5 countriesn westernpartof the
23sites region(oxychlordane)
chlordecone no dataavailable Below LOQ for 2 countriesn 2019
#
DDT Decreas®bservedor | Decreasindendencie®bservedor

5 countriesjndividual | 5 countriesrfor all analyses
analytesncreas€o,p-
DDT) at4 sites,but
overalldecreasing
trendfor sum
parametern 6
countries

dicofol nodata Below LOQ for 2 countriesin 2019
#
dieldrin Mostly declining Decreas®bservedor 5 countries
trendsandtendencies,| otherwisenotrenddata(partly
23sites green)
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Chemical

Air

Human matrices

endosulfan

declidningtrendsfor
alphaendosulfarin9
sitesfor 7 countries,
beta endsultanand
endsultansulfatedata
availableonly for 3
sites

Below LOQ for 10 countries

endrin

Mostly declining
trendsandtendencies,
21sites

analyzedn 2001-2019,all samples
belowLOQ

HBB

no dataavailable

BelowLOQ 20092019,6 countries

HBCDD
(hexabromcyclododecan)

datafrom 1 site,a
baselinebut below

LOQ #

for alphaHBCDD anincreasing
tendencyobservedor 3 countries
- shorttime series(2 rounds)

HCB
(hexachlorobenzene)

Mostly declining
trendsandtendencies,
in othersitesa
baseline

Decreasindendencie®bservedor
five countriesin theregion:

HCBD
(hexachlorobutadiene)

no dataavailable

Below LOQ for 2 countriesn 2019
#

a-HCH Decreasingit12sites | Decreasingendenciesr below
LOQ observedor 10 countries
b-HCH Decreasin@t6 sites | Significantlydecreasingendencies
observedor 10 countries
g-HCH Decreasingit 20 sites | Decreasingendenciegonfirmedor
decreasé¢o belowLOQ observed
for 10 countries
heptachlor Decreasindrendat4 | BelowLOD for heptachloand
sites,butdownward | transheptachlorepoxidejecrease
tendenciestotherl8 | for cis-heptachlorobservedor 5
sites outof 10 countries’’
mirex informationfrom 2 analyzedn 2006-2019,all samples
sitesonly, limited belowLOQ
time span*
Decreasingrendat4 Decliningconcentrationsvertime
ites,but downward observedn humanmilk (with a
PBDEs(c-penta,c-octa) [tendenciesitotherl8 | peakin cases)
ites

PBDE: decaBDE

no dataavailablenow

sampledor 2019notyetanalyzed

PCB

Decliningat 14 sites,
baselinewell
established

Statisticallysignificanttrend+
decreasingendenciesbservedor
10 countriesn theregion
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Chemical Air Human matrices Water

PCDD/PCDF Decliningtrends Statisticallysignificanttrend+
confirmedat4 sites, | decreasingendenciesbservedor
butoverall decreasing 10 countriesn theregion

tendencyat additional
15sites
PCN no dataavailablenow | nodataavailablewhenpreparing
thereport
pentachlorophenol no datacurrently Below LOQ for 2 countriesn 2019
(PeCP) available #
PFHxS nodataavailable BelowLOQ for 2 countriesin
samplesf 2019#
PFOA no dataavailablenow | Baselineavailablefor 2 countries
in samplesof 2019#
PFOS Baselinedata Baselinedataavailablefor four
availableat 1 site countriesin theregion- two in
2009andtwo in 20197
PeCBz analyzedn 20092019,all samples
belowLO
(pentachlorobenzene) Decreasingit 10 sites Q
with atrend,on
additional20
statistically non
significant
SCCPs no dataavailablefrom | First dataavailablefor 2 countries
existingmonitoring in 2019#
programs
toxaphene nodata analyzedn 2001-2019,Parlar62

predominantlybelowLOQ, Parlar
26 and50 decreasetb belowLOQ

overtime.

5.2 Reviewof concentrationsand their changesover time in the region

This chaptempresentgachlisted chemicalor groupof substanceandshowcasesbserved
change®vertime andavailability of trenddata.Resultsareshownin the sameorderfor each
coremedia- ambientair, maternaimilk andwater.If too muchinformationwasavailable,
furtherdataareshownin Annex2.

5.2.1Ambient air

Both activeandpassivesamplingnetworksandprogrammesgontributeddatato this chapter.
It coversmaximumspanof dataavailablei i.e. 1996onwardsfor DDT, HCB, PCBs,
pentachlorobenzenandall HCHs. OtherPOPswereaddedgraduallyaslisted,dependingpn
monitoringprogramne, sitesandanalyticalequipmeni{andexpertise)available. Thelongest
time seriesareavailablefor chemicalscollectedby activesamplingattheK o g e EMER e
station.Themostrecentdataalsoshowlevelsfor 2019,but only for selectecchemicals.
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Data in this chapterare organizedin the following order: cyclodieneinsecticides(aldrin,
chlordane,dieldrin, endrin, heptachlor,mirex and toxaphene),DDT, hexachlorobenzene
(HCB), PCB, PCDD and PCDF, new POPs (new POPs containing chlorine
(hexachlorocylohexane (HCHS), chlordecone, pentachlorobenzenéPeCB), endosulfan,
pentachloropheno(PeCP/PCA),PCN, hexachlorobutadieneSCCPs), brominated POPs
(PBDEs, HexabrombiphenyHBB, HBCDD) PFOS and POPswhosereportingis not yet
obligatory(dicofol, PFOAandPFHXS).

5.2.1.1.Cyclodieneinsecticides

This chaptercoversaldrin, chlordanedieldrin, endrin,heptachlorchlordeconemirex and
toxaphene.
Aldrin

Datacoveragencreasedignificantly (two sitesat previousreport).Now theyareavailable
for 24 sites(EMEP, MONET, GAPS)in 11 countries Statisticallysignificantdecreasing
trendsaredetectedor 8 sitesin 5 countriesasshownin Figurel. Dataareavailablefor
20042010(GAPSsites),2011:2019MONET sites.
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Figure 1. Trendsobservedn the CEE regionfor changesn levelsof aldrin in ambientair
betweer20072019.Decreasindrendis markedin green statisticallynon-signifcanttrendin
blue,andno trend/notavailabletrendin grey. Size of the circle representshe medianof the
concentratios. (source:GMP DWH)
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Chlordane

Dataavailability andcoveragancreasedignificantly sincethe secondegionalmonitoring
report.Currently,dataareavailablefor 24 sites(EMEP,MONET, GAPS)andstatistically
significantdecreasingrendsaredetectedor 8 sitesin 5 countriesasshownin Figure2.

Dataareavailablefor 2007-2010(GAPSsites),2011-2019MONET sites.Additional figures
for trendsof otherchlordaneparameter¢4 additionalmaps)areavailablein Annex2 to this
report.
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Figure2: Trendsobservedn the CEEregionfor changesn levelsof cis-chlordanan ambient
air betweer20072019.Decreasindrendis markedin green statisticallynonsignifcanttrend
in blue,andnotrend/notavailabletrendin grey.Sizeof thecircle repregntsthe medianof the
concentrationgsource:GMP DWH)

Dieldrin

More databecameavailableovertime. Nowadays CEE regionhas23 sites(EMEP,
MONET, GAPS)in 11 countriesandstatisticallysignificantdecreasingrendsaredetected
for 6 sitesin 3 courtriesasshownin Figure3. Dataareavailablefor 20042010(GAPS
sites),2011:-2019MONET sites.

Endrin

Furtherinformationbecameavailableovertime. Endrindataareavailablefor 21 sitesnow
andstatisticallysignificantdecreasingtrendsaredetecedfor 8 sitesin 6 countriesasshown
in Figures4. Dataareavailablefor 2011-2019MONET sites.
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Heptachlor
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Dataavailability andcoveragdor heptachloincreasedaignificantly sincethe second
regionalmonitoringreport.Currently,dataareavailablefor 24 sites(MONET, GAPS)and
statisticallysignificantdecreasingrendsaredetectedor 4 sitesin 3 countriesasshownin
Figure5. Dataareavailablefor 20042010(GAPSsites),2011:2019MONET sites.
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Figure5: Trendsobservedn the CEEregionfor changesn levelsof heptachloin ambientair
betwea 20042019. Statisticallysignificantdecreasingrendis markedin green,statistically
nonsignificant trend in blue, and no trend/notavailabletrend in grey. Size of the circle
representshe medianof the concentrationgsource GMP DWH)

Chlordecone

Chlordeconwas monitoredby active samplingin K o g e EME® station,CzechRepublic
2011-2013,but all levelsobservedverebelowLOQ.

Mirex

No dataareavailablethroughlong term monitoringprograms Somedataareavailablefrom a
projectby Roshydromein aroundBaikal Lakefor 2014and2016.

Toxaphene
No relevantdatawereidentified for this compound.
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