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2．3．7 HuⅡlanS  

EC（2003）presentssomeinformationonthelevelsofcomponentsofc－OctaBDEmeasuredmhumansamples  
includinghumanmlLk，blood，andadiposetissue・LargevarlationsamOnglndivldualsweregenerallyobserved，but  
SlgnificantdlfferencesbetweenthecontroIpopulatlOnandoccupatlOnallyexposedgroupswerealsoreported  

lnarecentstudy（Tomsetal，2007）theconcentratlOnSOfPBDEs（18congenersfromBDE17toBDE－183）  

foumdinAustralianhumanmllkwerelowerthanthosereportedfromNorthAmericabuthigherthanthosereported  
fromEuropeandAsia  

Thomsenetal▲，2007，lnVeStlgated血elevelsofPBDEsin21pooledserumSamPlesarchlVedfromthegeneral  
NorwegianpopulatlOn（from1977to2003）LInserumfrommen（age40－50years）thesumofsevenPBDEcongeners  
（28，47，99，100，153，154and183）increased行om1977（0・5ng／glipids）to1998（48ng／glipids）・From1999to2003  
theconcentrat10nOfPBDEsseemstohavestabilised 

Femandezetal，2007，havereportedastudyofthedetectionofPBDEsintheadiposetissueofwomenfrom  
Spain．Mean∑PBDE（BDE28，75，71，47，66，77，100，119，99⊃85，154，153，138，and183）levelswere385and  
Or36ng／goflipidrrespectivelyrAmongPBDEs，COngenerS153，47，183，99，andlOOwerethemostfrequentand  

aburdantandtogetherconstlttlted96％ofthetotalarnOuntOfPBDEsinadiposetlSSue・ConcentrationsofPBDEsln  

thlSPOPulationweresimilartothosereportedinotherpartsofSpainandinSwedishandBelgiumpopulationsbutlower  
thanthosefoundlnOtherWesternCOuntrleS  

PBDEsweremeasuredlnSamPlesofhumanbloodserumtakenfrom23donorsinWellmgton，NewZealand  
ConcentrationsexpressedasthesumofcongellerS47，99，100，153，154，and183（∑PBDE）were－atanaVerageOf  
7．17ng∑PBDEg（1ipld）l－WithintherangereportedfbrhumantissuesinEurope，butlowerthaninAustrallaand  
NorthAmerica（Harradetalっ2007）  

Basedon山emeasuredPBDElevelsdetectedlnVariousmeat，fishanddairyfoodproducts，anaVeragedally  
dietarylntakeestlmateOf－PBDEswascalculatedinastudycarriedoutinBelglum．PBDEintakecalculationswere  
estimatedbetween23and48ng／dayoftotalPIうDEs．FIShisthem叫OrCOntributortothetotaldailyPBDE－intake  

（around40％）duetothehighPBDElevelsinthlStypeoffood，althoughitisonlyaminorconstituentof－theBelgian  
dlet．Meatproductsaccountforaround30％ofthetotaldietaryintakeofPBDEsLDairyproductsandeggscontributeto  
alesserdegree（1essthan30％，Voorspoelsetal，2007）  

Schuhmacheretal，2007havecarrledoutanstudytocomparelevelsofPBDEsduetodietaryintakeand  
POpulatlOnlivingnearahazardouswastelnClneratOr（HWI），inSpain・ThlSStudysuggeststhatdietarylntakeismore  
relevantforhumanexposuretoPBDEsthanlivlngneartheHWIDietarylntakeofPBDEsforstandardadultwomen  

Were72and63ng／dayforPBDEs，lbrresldentslnurbanandindustrlalsareas，reSPeCtlVelyrMeanPBDE  
COnCentratlOnsWere22and25ng／gfatforwomenllVlnglnurbanandindustrialzones，reSPeCtively，Slmilarresults  
havealsobeenreportedlnaStudycamedoutlnKorea（LeeetalY，2007）  

Exposuretocomponentsofc－OctaBDEmremoteareasisconfirmedandbasedontheavailableinformatlOn  
ShouldbeattributedtoacombinatlOnOfreleasesandtransportofc－OctaBDE，C－PentaBDE（forHexal3DE）andc－  
DecaBDE（forNonaBDE），andtothedebromlnatlOnOfDecaBDEintheenvironmentincludingbiota，Thereisno  
sufficientinformationforassesslngtheseprocesseslnquantifiedtermS・TheexposurerouteismainlyviafoodIn  
additiontothefeedlngStrategy，SeVeraladdltlOnalconbundlngfactorsareassoclatedto山especiestospecific  
differencesobservedlntheisomerdlStrlbutlOnpatternOfPBDEinwlldlife．Thesefactorsinclude，amOngOthers，  
SPeCies－SPeClficdlfferencesinasslmilation，metabollSmanddepurationofdifferentisomers，eVenWlthuleSamelevel  
ofbromlnatlon 

MeasuredlevelsofHexaandHeptacomponentsofc－OctaBDEinbiotaffomremoteareasseemtobethebest  
availableinformationforestimatingexposureasresultofLRETforthesechemlCals・Knudsenetal（2005）have  
recentlyreviewtemporalb－endsofPBDEineggsfromthreebirdspecies，threelocationsandthreesamplingtlmeS  
（from1983to2003）fromNorthemNorway，SpatialdifTerenceswefeonlyobservedforHexaBDE153，andincreases  
lnthemeasuredconcentratlOnfrom1983to20O3wereobseIVedfbr也eHexaBDE153and154andtheHeptaBDE183  
MeanvalueswerearoundlドgJkgwforeachisomerandmaximumvaluesabovelOpg此gwwwereobservedfor  
BDE154and183，1nteトSpeCiesdifferencescouldbeassociatedtofeedingbehaviorandmigratlOn・Ingeneralthe  
COnCentratlOnSWerelowerthanthosereportedforsimilarspeciesinindustriallZedareasand山oseobservedin  
terrestnalpredatorybirds．ThepresenceofHexaandHeptaBDEinhshfiomremotealplnelakesinSwltZerland  
（Sclmidetal，2007）reportedtoberelatedtoatmosphencdeposltionconflrmSthepotentialforatmosphericlong－range  
transport，HexatoNorlaBDEhavebeenfbundinsalmonintheAtlanticOceanwestofIceland（Bu汀eauetal・2006） 
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Despiteitslargemolecularsizeっtheevldencedemonstratesthecapabilityofc－OctaBDEcomponentstocross  
thecellularmembranesandtoaccumulateinbiota，Althoughtheinformationisl血ited，theassimilationand  
metabolismsofeachisomermayvaryslgnificantlyamOngSPeCies，butalsoinrelationtotheadministereddose▲Asa  
COnSequenCe，1tisessentialtounderstandthetoxicoklneticsofthesechemicalsatenvironmenta11yrelevant  
concentratlOns．ThesedifferenceswouldJuStifシ血edisparitiesobservedintheassessmentofbiomagnlnCationpotential  
fbrdifferenttrophicchains・  

Likeforotherchemicalswithsimilarproperties，agingprocessesareexpectedtoreducethebioavallability，  
arldtheexperimentsconductedonsedimentdwelllngOrganlSmSCOmParlngthebioaccumulationlnSpikedsediments  
andfromcontaminatedbiosolidsofferandindirectsupportforthlShypothesis．  

2．4Haヱardassessn）entbrendpointsofconcern  

2．4．1．Experimentalstudies  

2．4，1．1． AquaticOrgamsms  

TheEURiskAssessmentreport（EC，2003），PreSentSaSetOfstudiesonthecommercialmixtureandconcludes  
thatforwateritseemssensibletoassumethatnoadverseef托ctsonaquaticofganismsarelikelytooccurat  
COnCentrationsuptothesubstance’swatersolubility，Howeveritmustbenoted，fifSt，thataquaticorganismsarealso  
exposedffomfoodand／orsediment；andsecond，thatsettlngthlSStrOngCOnClusiononchemicalssuchasPBDEs  
requlreSmultigeneratlOnaloratleasthl11ife－CyCleassaysonthethreetaxonomicgroupscovermgalargelistof  
Sublethaleffbcts，irbrmationwhlChisunavailableatthlStime．   

2．4．1，2． BenthlCOrgan1SmS  
Therearetwoavailable28dayspikedsedimentstudiesonLumbriculwvarlegatuSuSlngthec－OctaBDE  

product（GreatLakesChemicalCorporation2001a，b）・Thesestudiesfoundnostatisticallysignificanteffectsrelevant  
tosurvival，rePrOductionorgrowthatthehlghesttestedconcentration（1272mgn（gdwand1340mg／kgdwmeasured  
fbrsedimerltSWith2・4％and5．9％OC，reSPeCtively）・KineticdatafromCiparisandHale（2005）connrmstheexpected  
exposureandbioaccumulationundertheseconditions▲   

2．4．13． SoilOrganisms  

SurvivalandgrowthofearthwormsっEiseniajbtida・WerenOtafftctedbya56dayexposuretoac？mmerCia1  
0ctaBDEbrmulationinanartihcialsoilatconcentrationsupto1470mg此gdw（measuredconcentrationlnSediments  
Wlth4．7％OC）（GreatLakesChemicalCorporation2001c）．  

Thetoxicityofc－OctaBDEtocom（Zeamqys），OnionG411iumcepa），ryegraSS（エoliumperenT7e），CuCumber  
（Cucumissativa），SOybean（Gb／Cinemax），andtomato（旬cq，erSiconesculenhJm）waヲeValuatedina2トdayemergence  

andgrowthstudyusinganartificialsandyloamsoil（GreatLakesChemicalCorporatlOn2001d），Nostatistically  
SlgnlficanteffectswereobservedforanyplantSpeCiesbetweenthecontroIsandthetreatmentsfbremergence，SuⅣival  
OrgrOWthatanyofdleteStedconcentrations（uptol190mg此gdw，meaSuredconcentration）・   

2，4．1．4． MammalsandBirds  

ThelowestreportedNOAELfortraditlOnalendpointsisaNOAELof2mg耽g／dbasedonslightfetotoxICityat  
5mg此g／d（COnSideredrelevantintheEUreport）or5mg／kgbw／dbasedonincreasedliverweightsanddecreasedbody  
WeightgainamOngthematemaltreatmentgroupanddelayedfぬ1skeletalossificationat15mg／kgbw／d（forthose  
reviewersthatdonotconsiderrelevanttheslightfetotoxicityeffects）describedbyBreslinetal・（1989）ina  
developmentaltoxicitystudywithSaytexlllonNewZealandWhiterabbitsexposedorallyviagavageoverdays7to  
190rge5tation．  

J  

Effectsonotherendpointshavebeendescribedatlowerconcentrations，including：  

■ AsignlficantincreaseinEPNdetoxificationandp－nltrOanERODandisoledemethylationinmale  
Sprague－DawleyratsatanoraldoseofO▲60mg／kgbw／dayOBDEformulationfbr14－days，  

■ dose－dependentdepletionofserumtOtalthyroxineT4andinducedpentoxyresorufinO－deethylase（PROD） ノ  
activitiesinratsr？CeivinglOormoremg此gbw／dayofcommercialOctaBDE（Zhouetal・2001）  

■ DelayedneurotoxICeffects．NeonatalmiceexposedtoasmgledoseofO．45mgBDE153n（gbwonpostnatal  
daylOshowedwhentestedat2，4and6monthsofagealteredmotorbehavior．Spatiallearningabilityand  
memoryfunctionintheadultmicewerealsoafftcted（Vibergetal．，2001）  

■ Erikssonetal．（2002）conLirmedneurotoxiceffects（aberrantbehavioralresponseS）ondevelopingmalemice  

exposedtoO．45to9．Omg几gbwofBDE1530ndaylOofdevelopment．The’ef托ctswerecomparabletothose  

15   



UNEP／アOPS／POI｝RC．ユ／20／Add．6  

ObservedforPCB1531eadlngtheauthorstospeculatethatinteractlVeneurOtOXICaCtionmaybepossible  
betweenthetwocompounds 

暮 TheseneurotoxiceffectshavealsobeenobservedaReraslngleoraldoseofNonaBDE2060rOctaBDE203  
admirusteredonpostnatalday30rlOto，OrPBDE183，WlthdlSturbanceslnSpOntaneOuSbehavior，1eadlngtO  
dlSruptedhabituationandahyperactiveconditioninadultsattheageof2mon山s・（Vibergetal，，2006） 

■ImmTmOmOdulationeffbctsincaptivenesthngAmencankestrels（Fblco甲afVerluS）havebeenreportedby  
Ferrueetal．（2005）・EggswithlneaChclutch，dividedbylaylngSequenCe，WerelqeCtedwidlSamOWerOilor  
PentaBDEcongenersT47，T99，－100，and－153dissoIvedinsaffloweroil（187pgPBDEs／egg）For29days，  
nestllngSCOnSumedthesamePBDEmlXture（15・6＋／－Or3ng／gbodyweightperday），reaChlngPBDEbody  
burdenconcentrationsthatwere120xhlgherlnthetreatmentblrds（861＋／－29lng／gww）thar）COntrOIs  
（OL73＋／－05ng／gww）・PBDE－eXpOSedbirdshadagreaterPHAresponse（T－Cell－medlatedimmunity），Which  
WaSTlegatlVelyassociatedwlthincreaslngBDE－47concentratlOnS，butareducedantlbody－medlatedresponse  
thatwasposihvelyassoclatedwithlnCreaSlngBDE－183concentrationsrTherewerealsostruCtWalchangesln  
thespleen（fewergeIminalcenters），bursa（reducedapoptosis）andthymus（increasedmaprophages），and  

negativeassociationsbetweenthespleensomatlCindexandPBDEs，andthebursasomatlCindexandBDE－47  
lmmunOmOdulatlOnfromPBDEexposuremaybeexacerbatedinwlldbirdsexpenenClnggreater  
environmentalstresses 

■ Fern1eetal，，2006alsoreportedforthesamespeciesandtestcondlt10nSthatexposuredldnotaffecthatchlng  
Orfledgingsuccess・PBDE－eXpOSednestlin甲Werelarger（Welght，bones，feathers）astheygalnedwelghtmore  

quicklyandatemorebodっthelatterlnaSSOClationwlththeirPBDEbodyburdens BDE－100wasmost  
hlfluentialonnestlinggrowthフbeingpositivelyassociatedwidlSize，Weightgaln⊃andfbodconsumpt10n 
IncreaslngCOnCentratlOnSOfBDE－183and－153wererelatedtolongerbonesandBDE－99tolongerfeathers  
ThelargersIZeOfthePBDE－eXPOSedbirdsmaybedetnmenta】tothelrbonestruCtureandhaveexcessIVe  
energeticcosts 

■ InvitrostudiesindicatesthatBDE（1nCludingtheHexaBDE153）affectedproteinklnaSeC（PKC）and  
CalciumhomeostasISincerebellargranuleneuronalcultureslnaSimilarwaytothoseofastruCturally－related  
polychlorinatedblPhenyl（PCB）（Kodavantietal，2005）  

Althoughthesestudiesdonotallowaquantltativeassessment，theylndicatetheneedforaddresslnglongTteml  

anddelayedeffects，aSWe11asspeclficmecharuSmSOfactionっintheevaluatlOnOfpotentialheaithandecosystem  

adverseeffects  

2．4．2・Monitoringdataonef托cts  
ThereareseveralscientificpaperscomparlngPOPulatlOneff七ctsobservedlnthefieldwlthmeasured  

concentrationsofPOPlikechemicals，includingHexatoNonaBDElnindividualsh‾Omdlfft＝rentSPeCleS  

Unfortumately，Wlldpopulationsareco－eXPOSedtoamixtureofPBDEsaswe11astootherrelatedbromlnated  

andchlorlnatedperSIStentPOllutants，andwlththecurrentlevelofknow】edgeepldemlOloglCalinvestlgationscanJust  
TTreSentaSSOCiatlOnSbutnocause－effectrelationshipsbetweentheexposure／accumulationofthecomponentsofthe  
い）mmerCialOctaBDEmixturesandpotentialadverseeffectsobservedlnWildllfe  

Asimilarsituationisobservedregardinghumanhealthdata，andnostudiesofferingconclusiveevidenceon  
thehazardsofHexatoNonaBDEfbrhuman5atenVironmentallyrelevantexposurelevelshavebeenfound 

3． Synthesisoftheinfbrmation  
Aquantltativeevaluationofthespeclhcrisksofc－OctaBDEisnotposslbleduetothepresenceofits  

COmPOnentSincommercialPenta－andDecamlXtureS，andthelackofinformatlOn；thislnCludetheabsenceof  
informationforsupportlngquantltativeassessmentsoftheroleondebrominat10nandthelackofasolidbodyof  
toxicologlCalandecotoxICOloglCallnformationforthemixtureanditscomponents二COVerlngthelong－termlowlevel  
exposureconditionsandthesublethalendpointsconsideredrelevantforassesslngtheriskofaPOPcandi血te・Australla  
andCanadahavereportedquantitativerlSkassessmentsforhealthandlbrtheenvlrOnmentbasedorlnSkquotientsand  
marglnSOfsafetysuggestmgapotentialrlSkrTheevaluationsdonotcoverexpectedcondltionsinremoteareasbutare  
usefulintheoverallassessment（EnvlrOnmentCanada，2006；MCNASっ2007） 

InthlSriskprofile，HexatoNonaBDEhavebeenconsideredtherelevantcomponentslnC－OctaBDElItshould  
benotedthatotherBDEarealsofoundinconlmerCialmixtures，includingthosepresentinc－PentaBDEandc－  

DecaBDE．  
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ThepersistenceofthesePBDEintheenvironmentiswelldocumented・Theonlyrelevantdegradation  
PathwaysidentlfieduntilnowarePhotolysIS，anaerObicdegradatlOnandmetabolisminbiota，aCtmgthrough  

debrominatlOnandproducingotherBDEwhichmayhavehlghertoxicityandbioaccumulationpotential  

Thebioaccumulationpotentialdependsonthelevelofbromination・HexaBDEshowsaslgnlficantPOtential  
forbioconcentrationandbiomagniLication；HeptaBDEbiomagnifiesthroughthefoodwebbutatalowerextendthan  

thatexpectedffomtheKow．OctaandNonaBDEhavebeenfoundinbiotab11tnOfood－WebbiomagnlhcatlOnhasbeen  

Observed・Metabolismsand／orreducedbioavai1abilityexplainthedivergencesbetweenobservationsandKow  
Predictions－ThecontnbutionofmetabolismthroughdebrominationintootherBDEsissupportedbyandincreasingly  
amountofscientificevidence．  

BiotamonltOrlngdatainremoteareascoverHexaandHeptaBDEandoffbrthebestdemonstrationonthe  
potentialforlongrangetranSPOrtOfc－OctaBDEcomponents，Theoreticallythispresencecouldalsobeexplainedbythe  
transPOrtOfDecaBDEanditssubsequentdebromination．However，itisnotrealistlCtOaSSumethatDecaBDE  

debrominationmayexplaintheprocesswithoutadditionalb’anSPOrt丘omothercongeners．Theroleofatmospheric  

transportisconfimedfbrHexaandHeptaBDEbasedonitsdetectioninalpinelakes・  

Unfortunately，theavailableinformationonthetoxicityandecotoxICityofHexatoNonaBDEisverylimited  

anddoesnotofferenoughinformationforpresentlngSOundtoxICOloglCalandecotoxicologlCalprofilesforeachisomer，  

mixturesofisomersandcommercialmixtures．  

Norelevantef托ctshavebeenobservedinaquatic，Sedimentandsoillaboratorystudies；butthemeasured  

endpointsandtheexposureconditions，emPloyedintheseassaysareclearlylnSufflCientfbraproperassessmentof  

ChemicalssuchasHexatoNonaBDE，Ecotoxicitytestsonthesetypesofchemicalsshouldcoverifpossibleseveral  
generationsoratleastafu111ifecycle，andthemeasuredendpointsmustincludesublethaleffectsassociatedtothe  
accumulationandre－mObilizationof瓜ePBDEsduringcriticalperiodsofdevelopmentandreproduction，aSWellasthe  

ecoIoglCallyrelevantconsequenCeSOfmetabolicchanges，Inaddition，a11environme血allyrelevantexposurero血es  
mustbeaddressed．Theavailabletestsdonotfu1nlltheseconditions，．  

Theavai1ableinformationonmammalsandbirdsofftrrelevantinfbrmatlOn・ThelowestreportedNOÅELfor  
traditionalendpointsis2－5mg此gbw／dbasedonslightfetotoxicityorincreasedliverweightsanddecreasedbody  
WeightgalnamOngthematernaltreatmentgroupanddelayedfttalskeletalossification．Theseefftctsarerelevantfor  
thehealthandtheecologlCalassessmentandtherefbTeuSefu1forassesslngrisksfoThmansandwildlife．Nevertheless，  

theadditionalavailableinfbrmationalsocreatesconcemsonthecapabilityofthesetraditionalendpointsforassessing  
thetoxicologlCalprofileofHexatoNonaBDEinmammalsandothervertebrates  

Theimmuno－tOXicologlCalefftctsandparticularlythedelayedneurotoxiceffectsobservedafterasmgledose  
requlreSpeCificattention・Althoughaquantitativeevaluationoftheseeffectsintermsofitspotentialriskforhuman  
healthandecosystemisnotpossiblebasedonthecurrentlevelofinformation，thereportedobservationsmustbe  
analyzedwithcarerCertainly，thedosesatwhlChtheefftcthavebeenobseIVedarewellaboveexposurelevelsin  
remoteareasestimated丘omcurrentmonltOrlngdataforaslnglecongener．However，theeffectshavebeenobservedfor  
differentcongeners，andrealisticenvironmentalexposureoccursforamixtureofPBDEs・There！snotenough  

informationforconsideringiftheseefftctsmaybeadditiveorevenmorethanadditiveinsynerglSticexposures．The  
marginsbetweenefftctsobservedinthelabandestimatedoralexposurelevelsintheneld（basedonTl？nitoringdata）  
arenotsohlghwhenthedifferentisomers瓜）mOloguesaresummed・McDonald（2005）estimatedacrltlCalbodyburden  
forHexaBDE1530f2000pgn（glipidbasedontheNOELofO・45mg此greportedbyVibergeta12003andgivesa  
marginofsafetyof7betweenthislevelandthe95percentileoftotalPBDElevelsinUShumanPOpulations，Itshould  
benotedthatHexaBDE153concentrationsclosetothesevaluehavebeenfbundinseveralspeciesandgeographicsites  
（SeeCanadainfb2fbrareview）andtotalPBDEconcentrationsfrequentlyexceedlargelyth1Sthreshold．  

ThedegradationofPBDEsintheenvironmentandbiotaisakeylSSueaShlghercongenersareconvertedtd  
lower，andpossiblymoretoxic，COngenerS．ThispossibilityhasbeendemonstratedfordebrominationofDecaBDEand  
SeVヲralc－OctaBDEcomponents（Seerefbrepcesabove）buttheextenttowhichdifferentPBDEscanbedegradedunder  
VanOusCOnditions，theroleofmetabolismuladdressingthebioaccumulationpotential，andtheidentityofanylower  
COngenerSthatmaybeproduced，isanactiveresearch・field．NewresultswillneedtobeassessedbythePOPRCas  
theyappearinrefereedliterature．  

Thereisanincreaslngevidencesuggestingsimi1artoxICOloglCalpronlesandtherefore，equlValenthazardsand  
COnCemS，betweenPBDEsandPCBs，althoughthemodeofactionseemstobebettercategorizedbyAhR－indeperrdent  
mechanisms，aSPBDEsdobindbutnotactivatetheAhR－AhRnucleartranslocatorprotein－XREcomplex（Petersetal＿，  
2006）andappearcapableofup－regulatingCYP2BandCYP3Ainratsatdosessimilartothatfornon－dioxin－hke  
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PCB153（Sandersetal，2005）Asthepersistence，bioaccumulationpotentlalandlongrangetransportofthe  
C－OctaBDEcomponentsarewelldocumented，theconfirmatlOnOfanequlValentleve】ofhazardforthesetwogroups  
Shouldbesufficientforconfirmlngalong－rangetranSpOrtaSSOClatedrlSk   

4． Co爪Cludings暮atemellt  

TheevaluatlOnOfthehumanandenvlrOnmentalnskofcornmercialOctaBDEassociatedtoitspotentlalfor  
longrangetransportmustconsiderthatthecommercialproduct】SamXtureOfcomponentswlthdifferentproperties  
andpronles，WhlChrnayalsobereleasedtotheenvlrOnmentduetoltSpreSenCeaSCOmpOnentSOfotherPBDE  
COmmerCialproductsandalsoproducedintheenvironmentbydebromlnationofcommercialDecaBDE 

Althoughtheproductionofc－OctaBI）Ehasceasedlndevelopedcountriesandthereisnoinformation  
SuggeStlngthatthechemicallSPrOducedelse、Vhere，itmustbenotlCedthattheproductisstillpresentandreleasedfrom  

articlesinuseanddurlngthelrdisposal・Modelestlmat10nSandmeasuredlevelsinsewagesludgesuggestthatcurrent  
emissionsarestillslgnificant 

ThepersistenceoftheflexatoNonaBDEISWelldocumented．Themainrouteofdegradationisdebromination  
formlngOtherBDEs，alsoofconcemLThepotentlalforcertalnCOmpOnentSinc－OctaBDEtobioaccumulateandalsofor  
blOmagruficationinsometrophlCChainsISalsosufficlentlydocumentedandconfirmedbythegoodagreementbetween  
fieldobservationslnmOnitorlngPrOgrammeSandtoxICOklneticstudiesrMonitorlngdatainremoteareasconfirmthe  
POtentialforlong－rangetranSpOrtandatleastlbrsomecongenerstherelevanceofatmosphericdistnbutioninthis  
process 

ThehghestdlfficultyappearsfbrtheestlmatlOnOfthepotentiaJhazardofthecommercialmixtureandits  
COmPOnentS TherearetraditlOnalecotoxICOIoglCalandtoxICOloglCalstudieswherenoeffectshavebeenobservedeven  
atunrealistlCallyhighconcentratlOrLS▲However，anln－depthassessmentor血esestudiesconsideringlnParticularthe  
PrOPertiesandtoxICOklnetlCOfPBDElndicatesthatthetestdesign，eXpOSureCOnditionsandmeasuredendpointsarer10t  
approprlateforasoundassessmentorthesetypeSOfchemlCalsrThus，thelackofeffectsreportedinthosetestsshould  
beconsideredwithcare．InadditlOn，SpeCificstudieshavereportedparticularhazardssuchasdelayedneurotoxicltyand  
immunotoxicl【ywhichmaybepartlCulaTlyre）cvantlntheassessmentofbothhumanhealthandecosystemrisks 

BasedontheexistlngeVldence，itlSCOnCludedthattheIiexaandHeptaBDEcomponentsofthecommerclal  

OCtabromodlPheny】etherarelikely，aSareSultof－LRET，tOleadtoslgnificantadversehumanhealthand／or  
environmentaleffects，SuChthatglot）alactionlSWa汀anted  

ThelnCreaSlngevidencerelatedtodebromlnatlOnOfOctaandNonaBDElntOBDEswithPOPspropertleSand  

COnSideringthatunderArtlCle8，paragraPh7（こl）oftheConventlOnStateSthatthelackoffu11scientificcertaintyshall  
notpreventaproposalfromproceeding，1tlSCOnCludedthattheOctaandNonaBDEcomponentsofthecorrunercial  
OCtabromodiphenyletherarelikely，aSareSullofLRET，tOleadtoslgnihcantadversehumanhealthand／or  
environmentaleffects，SuChthatglobalactionlSWarranted  
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