
ペンタクロロベンゼンの危険性の概要  

分解しない（OECDTG301C）  カダヤシGambus／∂∂桁∩／5 

NOEL二18．2mg／kg／day（♀）  42dEClO＝0．002mg／L（成長）  

【BCF（経鯉的生物濃縮係数）】   LOEL二8，3mg／kg／day（♂）   タイワンガザミPo／血nuspeJ∂g／cus 

37．5mg／kg／day以上（♀）で肝重量増加  

81．1mg／kg／day（♂）及び   

78，7mg／kg／day（♀）でヘモグロビン減  

少、白血球増加等   

［ラット 混餌：13週］（NTP）  

NOEL：2．4mg／kg／day（♂）、  

24mg／kg／day（♀）  

2．4mg／kg／day以上（♂）で絶対・相対肝  

重量増加、2．4mg／kg／day以上（♀）で  

休重減少、7．2mg／kg／day以上（♂）で  

組織学的所見を伴う腎重量増加、  

24mg／kg／day（♂）以上で精子異常、小  

葉中心性肝細胞肥大、72mg／kg／day  

（♀）で腎毒性   

【催奇形性】  

ラット：50mg／kg／dayの母体暴露で肋骨  

数過剰、胸骨異常の報告   

【半減期】  

・大気中：推定値は45－467日。OHラン  

加レとの反応による半減期の計算値は  

277 日。モデルデータに基づく半減期は  

65 日。分解フ0ロセスのみを考慮した場  

合の推定半減期は155日  

・水中：表層水中の推定半減期は194－  

1250 日。更に深いところでの嫌気性  

生分解による推定半減期は 776－  

1380日。  

・土壌中：スハ○ィクした下水汚泥改良土壌  

中で半量は揮発により素早く消失し、  

残り半量の半減期は187－1550日。好  

気性のローム砂質土壌中の半減期は  

194－345 日。湖水の砂状底質中で  

150 日後に75％が分解し、これに続く  

一次代謝物の半減期は50 日。温帯  

地域の有機土壌と底質中の堆定半減  

期は6年。  
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EXECUTIVESUMMARY   

TheEuropeanComTLunityanditsMemberStatesbeingPartiestotheStockholmCollVentionhaveproposed  

pentachlorobeIIZene（PeCB）tobclistedtotheConvention，ThePersistentOrganlcPollutantSReviewComitteeconcluded  
thatPeCBfu1filledthescreenlngCnteriasetanddecidedtoestablishanadhocworkinggrouptoreviewdleprOpOSal  

i山江hcr．   

Mostofthecountrieswhosubmittedinforrnatiol－tOtheUNEPsecretariatreportednoproductionoruseofPeCB  
（CzechRepublic，Gerlnany，Lidluania，Maurltius，Turkey，Canada），Whichisinagreementwiththeinformationindle  
dossiersl血mitted・Pa5tuSeSOfPeCBare・PeCBasacomponentinPCBproducts，indyestuffcamers，aSafungicideanda  
flameretardantandasachemicalintermediatee・g・fortheproductionofqulntOZene．M再OrU，S．andEuropean  

manufactt）rerSOfqulntOZenehavechangedtheirmanufactunngprocesstoeliminatethlSuSeOfPeCB・PeCBisalsopresent  
atlowlevelsasanimpurityinseveralherbicides，peSticidesandnlngicides■IntheUnitedStates，SOmepeSticide  
manufacturershavechangedtheirmanufactunngprocessestoreducetheconcelltrationofHCBimpuritiesintheirproducts，  
andthesechangesmayhavereducedconcentrationsofPeCBcontaminantsalso・PeCBisalsoalowleveldegradation  
productofsomepesticides・LiteraturesollrCeSShowthatPeCBisofnocommercialslgnincance・Notradeorstockpiles  
havebeenreported．   

NowadaysPeCBenterstheenviromnentthroughvanoussourcesofwhichPeCBasabyprod11CtOfincompletecombustlOn  
isthelargestcurrentsource・However，tllel℃isconsiderableuncertainty0IlthereleaseofPeCBbyvario11SSOurCeSand  
availabledataarelimitedtotheUnltedStatesこ111dCallada・Thelimiteddataavailablemakesitdifnculttoprovideaproper  
globalestimateonamountsandtrends・TotalestimatedarLnualglobalemissionsofPeCBsbasedontheUS－TRIdatabase  

Were85．000kg／yr．   

PeCBshouldbeconsideredaspersistenlglVel－1heestimatedandexperimentalhalf1ivesinatmosphere，SOils，Sediments、  
andwaler・Accordingtotheava11abledataPeCBl－aSahighbioaccumulalionpotemial・LogKowvaluesvarybetween4．88  

aJld6・12，Withrecommendedvaluesof5・17－5・18・BCFvaluesrangefromlO85－23000L／kgforfish，833－4300L此gfor  

mollusca，and577M2258L／kgfbrcruStaCea・DuetothefactthatbiotransformationofPeCBwi11beinsignificantandthe  
Substanceisveryhydrophobic，thecompoundmayalsohaveahlghbiomagnincationpotential．  
PeCBismoderatelytoxictohumansandisnoIcJassifiedasacarcinogen・WitllintlleEuropeanUnionPeCBisclassifiedas  

asubstancpwhichisverytoxictoaquatic？rganisms（LC50forfish，daph血oralgae≦1mg几）・Limiteddataareavailable  

OnterreStr）alecotoxicityanddatafortoxicltytobirdsarelacking．   

Physicala］ldchemicalcharacteristics，SuChas、、aterSOlubility，VapOurpreSSureandHenry’sLawCo11Stant，areWithlnthe  
rangeoftheotherPOPs・PeCBcanbephoto－OXidizedintheatmosphere，1argelythroughreactionswithhydroxyl（OH）  
radicals・However，eStin－atedhalf－1ivcsofPeCBinairof4510467dayswerereported・ConsideringltSphysicalaJld  
ChemicalchamcteristicsandpersistenceillairっPeCBhasapolentialfbrlongrangetransportthroughtheatmosphere・ThlS  

iSSuPpOrtedbythepresenceofPeCBinenviro11mentalcompartments，includingbiota，fromrernOtereglOnS・  
PeCBisspreadwidelyintheenvirorunentOnaglobalscalc，MeasuredlevelsofPeCBinabioticandbioticmediainremote  
regionssuchas山e（ant）arcticenvirorLmentareaVailable，aSWellasmorutOrlngdataonPeCBinabioticaJldbioticmediaof  

temperatezones・IngeneralrdatafromdevelopedcountrleSindicatesthatconcentrationsofPeCBinthetemperatezonesof  

theworldseemtodecrease，Forthe（ant）arclicarea，Onlyrecentdataareavallablewhichdonotallowtoderivealrend．   

Basedontheavailableevidence，PeCBislikelvlaSreSultofitslongrangeenvirorunentaltransport，tOleadtoslgnlnCant  

adversehumanhealthand／orenvironmentalefrtcts，SuChthatglobalaclioniswamJlted．  

4   
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1   Introduction  

TheEuropeanConulumityanditsMemberStatesbeingPartiestotheStockholmConventionhaveproposedPeCBtobe  
listedinAmexA，Band／orCtotheCoITVenbonpurslmnttOparagraphlofAlticle80ftheConvention．Thecomplete  
OriginalproposaliscoI丑ainedindocumentUNEP／POPS／POPRC．2／INF／5．Asurrmaryoftheproposalpreparedbythe  

SecretariatwasprovidedindocumentUNEP／pOPS／POPRC．2／13．   

TheacceptanceoftheonglnalproposalforfurtherconsiderationbythePersistentOrgamicPollutantsReviewComittee  
impliesthatthepropertiesofthesld）StanCefu1nlledthescreenlngCriteriasetoutinAnnexDoftheConvention．Thenext  

SteplStOPrePareariskprofilefbrthesubstanceasdescribedinAmexE．Thisdraftriskprofilehasbeenprepared  
fo110WlngthedecisionoftheCommittee，atitssecondmeetinginNovember2006，tOeStめ1ishanadhocworkingglt）uPtO  

reviewtheproposalfurtherinaccordancewiththeprovisionsoftheConvention（DecisionPOPRC－2／7）．   

AlldataintldsdocumentarepresentedaccordingtotheInternationalSystemofUnits（SI）and，therefbre，manyhavebeen  

recalculated丘omothermitsinthedatasources．Furthennore，allconcentrationsarepreSentedbasedonkgorL  

（e．g．ドg此gormL几）．  

1．1 ChemicalIde雨i暮yortIleprOpOSed5ubstaIICe   

l．1．1 Namesandregistrynumbers   

PeCBbelongstothegroupofchlorobe11ZeneS，WhicharecharacterisedbyabenzenennglnWhichthehydrogenatomsare  
Substitutedbyoneormorechlorines．Thechlorobenzenesareneutral，thermallystablecompoundswithincreasingstability  

andhighermeltingandboilingpointswithincreasingchlorinesubstitution．PeCBhasaverylowsohbilityinwater  
（Rossbe巧etal．，2006），   

Iこ況4C肋me：benzene，PentaChloro－  

C45■αe刑ic（才／肋椚e．・  

Syno′卿S：1，2，3，4，5－PentaCh］orobenzene；Pentachlorobenzene；PCB；PeCB；QCB；quintochlorobenzene  
C45’和如砂皿血如：60S－93－5  

且仇官Cざ入厄椚占er：210－172－0  

コγ仇お〝α∽e∫．・一   

1．1．2 Structure   

l，2，3，4，5－Pentachlorobenzene  

汚c・  

1．1・3 Physico－ChemicalpropeIlies   

Mackayetal（2006）providedarecorrLmendedvalueofO．11Paat200c．watersolubilityat25OcvariedbetweenO．135and  
3．46mg几，WhereastherecommendedvalueinvarioussourceswasaroundO．55mg几．ThelogKowvaluesinMackayeta）  

（2006）variedbetween4．88and6．12．ThissourceandthePHYSPROPandCHEMFATEdatabasesrecommendvaluesof  

5．17－5．18asmostrelidble．Afu111istlngOfthephysicalandchemicalpropertiesofPeCBislistedinAnnexII，Tablel．1in  
UNEP／POPS／POPRC．3／INF／2l 

‾‾ 
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1・2 ConclusionofthePersistentOrganicPollutantsReviewCommitteeontheAnnexI）informationon  
Pentachlorobenzene  

Atitssecondmeetingon6－10Nove］nber20061thePOPReviewCommitteeapplieduleSCreenlngCriteriaspecifiedin  
Aru1eXDtotheStockholmConventioltandconcluded，inaccordancewithparagraph4（a）ofArticle80ftheConvention，  
thalitwassatlSfledthatthescreenlngCriterlaWerefu1filledforPeCB．ThcCommitteedecidedfurthermore．inaccordance  

、Vithparagraph60fArlicle80ftheCoITVentionaJldparagraph290fdecisionSC－1／70ftheConftrenceofthePartiesto山e  

StockholmConvention・tOeStablishanadhoc、VOrkinggrouptoreviewtlleprOpOSalfurtherandtoprepareadraflrisk  

pr（漬】einaccordancewithAruleXEtotheConvemion・Itinvited，inaccordancewithparagraph4（a）ofArticle80fthe  
Convention，PartiesandobscrverstosubmittotheSecretariatdleinformationspecifiedinAruleXEoftheColⅣention  

before2f■ebnm町20（）7．  

l．3  Datasources  

lnformationonthedatasources（referencesandotherliterature）hasbeenprovidedinuNEP／POPS／POPRC3／TNF／21AruleXI  
andIII・WherethereviewsmentlOnedabovehavebeencited，thetextquoted（OrquOtedwithmodlfications）includesthe  

referel－CeSCitedintheonginalreview・Thesereferencesarenotshownindividual1yintherefeIenCelistLThefbllowlng  
partiesaJldobservershaveal馴・eredtherequestfbrinformationspecifiedinAnnexEoftheConvention：Canada，  

C∠eChRepublic，Gern1any，Japan，Lithuania，Mauritius，Switzerland，Turkey，UnitedStatesofAnlerica，InternationalPOPs  

EliminationNetwork（IPEN），andtheInternatiorLalCouncilofChemicalAssociations／WorldChlorineCounCil  

（ICCA－WCC）．   

1．4  Statusofthechemica）underinternationalconventions  

PeCBisnotincludedinanylnternationalconvcntion・TheEuropeanCommissionhassubmittedaproposaltoincludePeCB  
tothePI℃tOCOltothe1979ConventiononLongRangeTransboundaryAirPollution（LRTAP）onPersistentOrganic  
PollulantstotheExccutiveSecretahatoftheUlhtedNationsEconomicCommissionforE11rOpein2006（EuropeaJI  
Comission，2007）・Theob）eCtiveoflhcLRTAPPOPsprotocolistocontrol，reduceoreliminatedischarges．emissionsand  

lossesofpersistentorganicpollutants・TheUNECETaskForceonPOPsidentifiedthefbllowlngOptlOnSforpossible  
inclusionofPeCBintotheProtocol：  

（a）ListingofPeCBinammeXItotheProtocoli110rdertopreventproductionanduse二  

伸）ListingofPeCBinannexIandalmeX7I＝otheProtocol．rECE侶B．AIR／WG，5／2007／141   

PeCBisidentificdasapri0ritysubstancewithl）1theEuropeanWaterFrameworkDil℃Ctive（2OOO／60佗C）．Withlntllelistof  

lhesepri0ritysubstancesso－CalledprlOrityhazardoussubstancesareidentifiedwhichareofpaltlCularconcemforthe  
freshwater，COaStalandmarineenvirorunent・Thesesubstanceswi11besub）eCttOCeSSationorphasingoutofdischarges，  
emissionsandlosseswithin20ycarsafteradoptlOnOftheDirective・TheEuropeanComnissionhasproposedtoinclude  

PeCBasapriorltyhazardoussubstance．【COM（2006）397血Iall．PeCBislistedontheOSPAR1998ListofCandldate  

Substances（OSPAR，1998）．  

2  Summaryinformationrelevantfortheriskprofile  

2．1  Sources  

ProducliorL，uSeandsourcesofreleasehavebeendescribedextensivelyinthetwodocurnentSSubmittedbyCanada  
（GoverrmlentOfCanada，1993，2003），theproposedriskma11agementStrategyforPeCBbyCaJlada（EnviroIlmentCanada，  
2005）andthedocumentsubmittedbythelCCA／WCC（2007）．Additionalinfor11utionwasretrievedfromthedocuments  

Submittedbyo山erPartiesandObserversand丘omdleOpenlitera山re・  

2．1．1．Produetion，trade，StOekpiIes   

ThesubmissiondocumentforPeCBreportedthatPeCBwasnotproducedanymorewith1nEurOpeandNorthAmerica  
（VandePlasscheetal・，2002）・PeCBhasnotbeenreportedbyEUIndustryasanHPVCorLPVC（http：／／ecbjrc．it／esis／）．  

MostofthecountrieswhosubmittedinformationtotheUNEPsecretariatreportednoproduction（CaJlada，CzechRepublic，  
Gemwly，Lithuania，Mauritius，Turkey，andUSA）・NointentionalproducdonγaSmemionedinuledocumentsubmittedby  

thelCCAハVCCandaccordingtoUllInarlJlつsEncyclopediaofIndustrialChemlStryPeCBisofnoeconomicslgnificance  
（Rossbergetal・，2006）・Notradeorstockpileshavebeenreported，  

6   
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2．1．2．Uses   

CanadaandtheUSAreportedthatthereisnocurrentdomesticcommercialdemandforPeCBandthatPeCBisnotusedas  
anendproduct・UllmaJln・sEncyclopediaofIndustrialChemistrydoesnotmentionanypresentuseofPeCB（Rossberget  
al．，2006）．However，VariouspastusesoruI血tentionalusesofPeCBarememionedintheliterature：  

1． PeCBwasacomponentofachlorobenzenesmixtureusedtoreducetheviscosityofPCBproductsemployedfbr  
heattransftr（EIⅣironmentCanada，2005），butnewreguladonsprohibitingnewusesofPCBヾOntaimingdielectricfluids  
resultedinadeclineoftheuseofPeCBaf［er1980．PCBsarestillinuseinsomeoldelectricalequlpmentinNorthAmerica  
andEuropesothatthereisasma11potentialfbrreleaseofPeCBffomthissource（EnvironmentCanada，2005）・Itcanbe  
presumedthatsomePCBsarealsostillinuseelsewhereintheworldandsomeffactionofthemcontainPeCB・PCBsare  
beingtakenoutofserviceinmanycountriesoftheworldsothatanyrelatedPeCBemissionsareexpectedtodecreasewith  
time．  

2． Formerly，PeCBandTeCBcouldbefbundindyestuffcarriers・Theapplicationsindyecamiershavebeen  
discontinued（EnvironmentCanada，2005）．ItisnotclearfromtheCanadiandocumentifPeCB，TeCBorbothhavebeen  
usedindyestuffcamiers．  

3． PeCBcanbefbundasanimpurityinseveralhebicides，PeSticidesandfungicidescurrentlyinuseinCanada  
（EIⅣironmentCanada，2005）・TheUSEPAcamiedoutastudytoassessthedietarycancerriskofhexachlorobenzeneand  
PeCBasimpuritiesinchlorothal0mil，PCNB，Picloram，andseveralotherpesticides・PeCBwasidentifiedin  
pentachloronitrobenzene（quintozene），endosulfan，Chlorpyrifos－methyl，atraZine，andclopyrilid，butnotinsimazine，  
chlorothalonil，Picloramanddacthal（USEPA，1998）・Techmicalgradehexachlorobenzene（HCB）containsabout98％  
HCB，1．8％pentachlorobenzeneandO．2％l，2，4，5－tetraChlorobenzene（wn0－IPCS，1997）・HCBisalreadylistedinarLneX  
AandCoftheStockholmconventionanditmaythusbeexpectedthatHCBisofminorimportanceasasourceforPeCB・  
Thepresentsituationfbrtheotherpesticidesisunknown・  

4． TheuseofPeCBaschemicalintermediateismentionedinWHO－IPCS（1991）．Sofhr，0nlytheuseasan  
intermediateinthemambctureofpentachloronltrdbenzene（quintozene）hasbeenfoundintheliterature・PeCBispresent  
asaniTpurityinthisfungicide・VandePlasscheetal・（2002）reportontheproductionanduseofquintozeneinvanous  
countnesandindicatedthattheuseoutsidetheUNECEregionisunknown．VandePlasscheetal・（2002）stated：  
’Nowadays，qulntOZeneismanufhctureduslnganOtherproductionprocesswithoutPeCB・Amvacdoesnotknowofany  
CurrentquintozeりePrOducerusingPeCBasfヒedstock・TheyconcludethatitisunlikelythattherearealTyStOCbilesof  
qulntOZeneCOntalnlngapPreCidblequantitiesofPeCB・，Feiler（2001）inICCA／WCC（2007）reportedthatquintozeneisnow  
beingmadebychlorinationofmitrobenzeneinsteadofusingPeCBasanintermediate・Theavai1abledatasuggestadecrease  
inPeCBusefbrthepreparationofqulntOZene・However，thisconclusionisbasedondatafbrEuropeandNorthAmerica  
Only．  

5． PeCBmayhBLVebeenusedinthepastasafungicideandasaflameretardant（VandePlasscheetal・，2002）・  
WHO－IPCS（1991）mentionsthatPeCBwasformerlyusedinapesticidetocombatoysterdri1ls・Nofurthersourcesofthese  
applica也onshavebeenfound・  

6． LessthanO・1kgperyearOfpurePeCBwasimportedintoCanadafromtheUmitedStatesfbruseasalaboratory  
reagent（GovernmentOfCanada，1993）．Tneuseaslaboratoryreagent，basedondataapplicableto1995，isalsomentioned  
inGovernmentofCanada（2003）．Thepresentsituationisunknown・   

Fromthedatasubmittedanddataintheliteratureitisobviousthatproduc也onanduseofPeCBinEuropeand  
NorthAmericaaI℃negligible・Thesituationinotherpartsoftheworldislessclear・   

2．1．3． Releasestotheenvironment   

TheproposedriskmanagementstrategyfbrPeCBpreparedbyEnvironmentCanadain2005mentionsvariousroutes  
throughwhichPeCBcanbereleasedintotheCanadianenVironment（EnvironmentCanada，2005）・Themainsourcesof  
releaseinCanadaarebarrelbumingofhouse－holdwaste，WOOdtreatmentplantsandinserviceutilityPOles，peSticideuse，  
dielectricfluidspillandcleamp，municipalsolidwasteincineration，hazardouswasteincineration，magneSiumproduction，  
soIventuseandlongrangetransport．Aspotentialsourcesofreleasearememioned‥magneSiumproduction（1essthan2％of  
totalannualreleases），ChlorinatedsoIvents（negligible），SeCOndarycopperandalumimiumprocessing（nodata），Chemical  
manufacturing（unlikely），ironandsteelmi11s（SCarCityofdata），petrOleumrefineries（unlikely），WaSteWatertreatmentPlants   
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（unlikely），teXtilemi1ls（unlikely）、longraJlgetra鮎pOrt（amountnotknoIVrLeXpeCtedtodecrease）（Table2．1，AnnexIl，  
UNEP／POPS／POPRC．3／INF／21）．   

ThesourcesofreleaseandpotentialsourcesaredescribedmoreextensivelyinEnvironmentCanada（2005）．Thetolal  
releaseprovidedbyEnvironmentCanadailltherlSkll睾uugementStrategyOfPeCB（EnvironmentCanada，2005），  
41．9kg／yr，isafactoroflOlowerthanthereleaseof＞580kg／yrprovidedinthePrioritysubstanceslistassessmentreport  
forPeCB（GovemmentofCanada．1993），SubmittedbyCanadaforthedraltlngOfthisRiskprofile，Themostsignincant  
SOllrCeSintheCanadianriskmanagemenlreport（EmrirorullenlCaJlada，2005）．barrelbumingofhouseholdwaste（2l，93  
kg／yr），municipalsolidwasteincineration（2．36kg／yr）†hazardouswasteincineration（l．84kg旬r）andmagnesium  
PrOductioIl（1．53kg／yr），WerenOtidentifiedassourcesin1993L   

DataonreleasesofPeCBintheUSAcanbefoundintheU．S．EPAToxICSReleaseInventory（TRI）（USEPA2007a，  
httt3二／／www．et）a．巳OV／tri／tridata／index．htm紬dr）．TheTRIcontainreleasedatafbr2000L2004・Totalreleasesvarybetween  
1512and763kgPeC叫randincludeairemissOnS，Surfacewaterdischarges、undergroundirjection，OnSitereleasesto  
landandtransftrsoff－Sitetodisposal・AirenllSS10n5between2000and2004were74，34，37，40andlOOkgケrrespeCtively．  
WateremissiorLSareinthesameorderofnugmtude（SeeTable2．2，AmexII，UNEP仲OPS仲OPRC3／INF／21）．TneUS  
alsoindicatedin血eircommentsthatthedataprovidedbyTRlon”on－and－0ff－Sitereleases”includeamountsthatwouldnot  
bereleasedtotheenvironmentbecausetheyweresub）eCttOtreatmentOrOthermanagementactivities．TheTRIdatadoes  
notcovera11theindustrysectors，WhlChimplleSthattotalreleasesintheUScanbemuchhigherthanthoseprovided．  
ReleasedatafromothercountriesarerLOtyetaVailable．   

TheICCAJWCCprovidedadocumentwithancstimatlOnOftheaJuualglobalemissionsofPeCBbasedontheU．S．ToxICS  
ReleaseInventory（TRI）（ICCA／WCC，2007），PeCBformationhasbeenobservedduringcombustionofmumicipalsolid  
WaSte．Thereportedemissionfhctorsvariedpnll闇rilydtletOdi汀erencesincoll血ustionconditionsratherthanfuel  

COmPOSitionorwastecontent・ThecombustionofPVCmaybeasourceofPeCBforlnation（Kimetal・，2004；Araciletal．，  
2005；Mulleretal．，1997），buttherelatlVeimportanceofthlSSOurCeisdebated，Therea托0山erprocesseswhichproducea  
Varietyofchlorinatedaromatics山atmaycontrlbutetoPeCBevenifPeCBhasnotbeenexplicitlydetectedandreported  
yel．TotalestimatedannualglobalemissionsofPeCBsbyICCAハVCC（2007）were85．000kgケr，about2000timesthe  
amoulteStimatedfbrCanadaand850timesthc10talreleaseofdleUnlledStates．Mostoftheemissionsourcesaresimi1ar  

TViththoseprovidedintheCarLadianriskmanagementdocument（EnviroImentCanada，2005），butsomearedifftrent．  
HazardouswasteincinerationandwoodtreatmentplarLtSarelackingintheICCA／WCCsttldy，Whereascombustionofcoal  
andcombustionofbiorrnss，WhlChamountshalfofthetotalglobalemissions，∬elacklngintheCanadianstudy．0ther  
PeCBsourcescouldincludequlntOZenedegradation，titaniumdioxideproductioItandoretreatmentfbrtheproductionof  
metalsinc］udingmagnesium，COpper，nlObium，andtaれtalum（ICCA／WCC2007citlngBeckandHansen，1974；Knutzen  
andOelme，1989：Doeringetal，，1992，andVogelgesang1986）．Noquantltaliveestimatesareprovided，becausethereisno  
quantitativeinfbrnutiononwhlChtobasethem Althoughchemicalmanufactunngwasthoughttobeunlikelyasasource，  
thehighestreportedchloroberLZeneCOnCentration5inCan8diansedimenthavebeenobservednearindustrialsites  
（GoveruentofCanada，2003）．   

Inconclusion，PeCBcanentertheenvirorLmCnlthroughvarioussourcesofwhichPeCBasabyproductofirLCOmplete  
COmbustionisthemostsignificantcurrentsource，Nearlyallfuelscontainsomechloride，eSpeCia封ybiomassandwaste．In  
industhalchlorirLationreactionsitispossiblethこItPeCBisproducedasabyproductanditprobablyaccountsfbrsomeofthe  
emissionsreported．ForanumberofpotemialsotlrCeS、SuChascopperandaluminumprocesslngplantsandsteelm山snoor  
limlteddataareavailable．FromthedataprovidedinthevanousdocumentsonemayexpeCtadecreaseofreleasesthrough  
PaStintentjonaluse，duetophasingoutofPeCB・IndleCaSeOfunintentionalreleasesasabyproductofcombustiona  
decreasecanbeexpeCtedinthosecaseswherenleaSureSWeretakentoreducethereleasesofotherbyproducts／emissions．  
TheglobalestimateshouldbeconsideredtakinglntOaCCOuntthesetmcertaintleSandthevariationinindustrialaJldwaste  
haldlingprocessesamongthevanouscountries，  

2．2  Environme爪talfate  

2．2．1Persistence   

Pentach］orobenzene（PeCB）canbephoto－OXidizedinthealmosphere，1argelythroughreactionヲWithhydroxyl（OH）  

radicals（CEPA，1993）．TTLerearenOeXPerimentaldataonatmosphericdegradation，buttheestlmatedhalf－1iftofPeCBis  
45to467days．ForPeCB，dleCalculatedhalf－1山七inairbasedonreactionwithOH－radicalsis277days（EPISUITE，  
USEPAフ2007b）．Vulykhetal，（2005）estlmateahalf－1ifeinairof65daysbasedonmodelllngdata．Thisestimateisthe  
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resultofdegradationaswellasdⅣandwetdeposi也onandgaseousexchangewithvarioussurfhces．Theatmospheric  
half－1iftofPeCBduetothedegradationprocessonlyisestimatedtobe155days．  

IntheOECDTG301CtestPeCBwasnon－biodegradable（NITE，2007）．PhotodegradationofPeCBisLhstinsurfhcewater  

undersunlightirradiation：41％lossafter24hours（HSDB，February2000）．ThehalflliftofPeCBinsurfhcewaterwas  
estimatedtorangeffom194to1250days，theestimatedhalf－1iftfbrtheanaerobicbiodegradationindeeperwaterranged  
from776to1380days（CEPA，1993）．   

Wangetal・（1994）studiedPeCBinspiked（4・5pg此g）andsewagesludge－amendedsoil（3Llg此g）at20－300C・Halfofthe  
dosageofPeCBislostrapidlybyvolatilization，fo110Wedbydegradationwithhalf－1ivesof187days（SPikedsoil；l．40．m．）  
to1550days（amendedsoil，4．5％0．m．）．Formationofboundresiduesisarelativelyminorrouteofdissipationonsoil．  
Scheunertetal．（1985）recoveredl％ofa2mg此gdosageasboundresidueafter126days．UnderaerobicconditionsPeCB  
ispersistentinsoil．   

BeckandHansen（1974）fbunddisappearancehalf－1ivesbasedonduplicatesamples，Of194－345daysinanaerobicloamy  
Sandsoil（1．9％0．m．）；18－200C）treatedat7mg此g．Standarddeviationswere20to25％．The95％confidencelimitsare  
thus112－726and289－3176days．Sincethevalueswerebasedonduplicates，thetotalrangeofl12－3176daysrepresentsthe  

expenmentalresults．Soilswerekeptln10Lbucketscoveredwithtwoplasticsheets・Duringtheexperimentthatlasted600  
dqys，Waterlosseswerecompensated；aPParentlythetotalwatercontentofthesoilevaporatedfk）mthesoilseverylOOdays  

（Bro－Rasmussenetal．，1970）．Thereporteddisappearancevaluesarebasedonlog（2）此；insteadofln（2）瓜Correcthalf1ives  
thusspantherangeof260－7300days．ThecontributionofvolatilizationofPeCBtothesehalflivesisurd（nOWn．   

SusarIaetal，（1997）irrvestigatedthedegradationofHCBinamethanogemicslurryofsandysediment（＜1％0．m・）withlake  
Water（1：3v／v），SPikedatl．14mg几．A魚er75％oftheHCBhaddegradedaf（er150days，thedegradationoftheprimary   
metabolitePeCBfbllowedfirstorderkineticswithahalf1ifeofapproximately50daysat250C．Masunagaetal．（1996）  

irrvestlgatedthedegradationofPeCBinsulfidogenlcestuarinesedimentsthathdbeenpre－eXpOSedtovariouschemicals  
fbmlocalindustries．Sedimentslllrriescontained272g此gsolids；Ofwhich12％canbelostbyignition，andwerekeptat  
25OC．PeCBhalf－1ifewas18days．Inautoclavedsamplesthehalf－1ifbwas990days．   

Insed山IentCOreSOfKetelmeerinTheNetherlands，thathadbeenselectivelyemichedwithHCBtogetadechlorinatlng  

anaerobiccommu血ty，PeCBisnotpersistent：theadaptedanaembicmicrofloragiveshalf－1ivesofabout6daysat25OC  
Whenspikedat50llg几（Beurskensetal．，1994），Amixtureofclayloamsoil（5．38％0．m．）andasteri1emedium（50gsoil  

and70mimedium）wasincubatedamerobicallyatroomtemperatureafterinoculationwithalO％slurryofanadapted  

microbialculture．Thesoilwasspikedwith14．2mg几HCB，25mg几PeCB，and254．1mgnJl，2，4－TCB．Concentrati0nsOf  
PeCBdecreasedwithahalf11ifヒofapproximately23days．Chlorobenzeneaccumulatedasthem御Ormetaboliteafter80and  

142daystolmm01几（Ramanandetal．，1993）．Sofar，0nlyonebacterialstrainwhichreductivelydechlorinates  

Ch10rObeI況eneShasbeenisolated（AdrianandG6risch，2002）．   

ComparisonofPeCBconcentrationsinKetelmeersediment（TheNetherlands）samPledandmeasuredin1972to  
COnCentrationsinsamplestakenin1988fromsedimentlayersdepositedaJt）und1970，Showedasmallbutstatistically  

Significantdeclineof35％．HCBhaddecreasedby80％・Lowerchlorinatedbenzeneslikedi－andtetrachlorinatedbenzenes  
hadincreasedupto80％（Beurskensetal．，1993）．LakeKetelmeersedimentcontains9－13％0．m．（Aamoutseetal．，1996；  

CornelissenandGustafsson，2004）．InaUKsoil（Woburn）thathadreceived25separatesewagesludgeapplicationsin  

20yearstime（until1961），apPrOXimately21％oftheaddedPeCBwasstillinthesoi130yearsafterapplicationhadstopped  
（Wangetal．，1995）．Thissoilreceivedabout25％ofitsdryweightinsludge．Assumingthatsludgecontained80％organic  

matteranda2％orgmicmatterbreakdownperyear，themeano，m．COntentWaS15％．InputofHCBduringtheseyearswas  
about4timeshigherthanthePeCBinput；andHCBresiduesalsodeclinedto22％inthese30years．   

ExperimentaldataondegradationofPeCBinwaterarelacking．PeCBisexpectedtodissIPatefromthewaterphasetothe  
Sedimentorintotheair．PeCBispersistentinsoilsandsedimentsunderaerobicconditions．InanaerobicsedimenトWater  
SlurriesPeCBisconsideredpersistent，eXCeptattemperatureSabovelOOCinco血binationwithloworganicmattercontents．  

Higherorgamicmattercontentsseemtodrastical1yincreasethepersistency．ActualfieldmeasurementsofPeCBmay  
OVereStimatepersistencyasaresultoffbrmationofPeCBfromHCB．ThetruefieldhalfliftofPeCBisestimatedaround  
6yearsinorganicsoilandsedimentinthetemperatezone・  
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PeCBshouldbeconsideredaspersistentglVenthemagnitudeofestimatedandexpenmentalhalf－1ivesinatmosphere，SOils，  
Sediments，aJldwater・PersistenceintheenvirolⅦlentdependsontherateofphoto－OXidatlOn，thepresenceofoxygenand  
OrgamCmatler．  

2．2．2 Bioaccumulation   

PeCBishighlyhydrophobic．Mackayetal．（20（）6）reportlogK。WValuesbetween4．88and6．12，Withrecommendedvalues  
Of5・17－5・18・Tllerefore・itcanbeassumedthatlhecompoundhasahighbioaccumulationpotential・Thisiscoldlrmedby  
thedatashowninTable2．3，ArnexIl，UNEP／POPS／POPRC．3nNF／21whichsurrunarizesvaluesconsideredreliable  

accordingtotheKlimischcriteria（Klimisch，1997）．   

BCFsrangefromlO85－23000L／kgforfish二833－4300L／kgformo11usca，aJld577¶2258L／kgforcruStaCea．Itshouldbe  
notedthatforthelowestBCFdatafbrfishitisnotexplicitlyclearifexposureconcentrationshavebeenmeasured  
（Schuleretal・，2007）■1ftheseBCFsarebasedonnominalinsteadofmeasuredexposureconcentrations，thentheyare  
probablylowerthanthe－real’BCFsbasedonmeasuredconcentrations．   

Inconclusion，thesevaluesshowthatPeCBcanbeconsideredtohaveahighbioaccumulationpotential．Duetodlehigh  
logK。Wandthefactthatbiotransformationmaybeinsignificant（Schuleretal．，2006，2007），thecompoundmayalsohavea  
biomagnificationpotential．However，dataonthebiomagnificationofPeCBarelacking．  

2．2．3 PotentiaIforLo－1grangeenVironmentaltransport   

OverallperSistenceandlong－rangetranSPOrtpOten11alwereestimatedforh′eneWPOPcandidates（includingPeCB）with  
theOECDPov＆LRTPScreeningToolusingtheinputpropertiesinthePOPRCproposaldocuments（Wegmaruletal，  
20O7）．Thetooldoesnotprovideabsolutelevelsintheenvironment，butfacilitatescompansol一widlearlieridentifledPOP  
Substances．Theauthorsconcludethal，althoughthereareconsiderableuncertaintiesinthechemicalcharacteristicsofthe  
fivechcmicalsinvestigated，thePOPcandidates（includingPeCB）havePovandLRTPpropertiessimi）artothoseofseveral  
earlieridentiLiedPOPs．   

ThereisalsoevidenceforlongrangetransportofPeCBbasedoncalculationsofdletranSpOrtdistaJICeOfPeCBthrotlgh山e  
atmosphere・MaJltSeVaetal・（2OO4）developedanMlti・｛OmpartmenttranSpOrtmOdelfortheevaluationoflong－range  
atmospherictransportanddepositionofPOPs，BasedonthismodelassessmentatraJISpOrtdistanceinEuropeofover  
8000kmiscalculatedforPeCB．ThemodelisdescribedindetailbyVulykhetal．（2005）whoassessedatransporldistance  
Of8256km，BasedonmeasuredconcentratlOnSinairsamplesofNo血IAmericaanemplricalestimationof13338kn1WaS  
madeforthelongraJlgtranspOrtOfPeCBtl甘Oughair（ShenetaL2005）．ThlSdistanceislargerthanthatoftheo山er  
OrganOChlorinepesticidesthatlVerepartOfthisstudyincludingthecurrentlylisledPOPsdieldrin，DDTandheptachlor．   

MonltonngdataalsoindicatethatPeCBissubJeCttOlongrangetransPOrt．PeCBwasdetectedinairandprecIPltationat  
Variouslocationsintheworld，manyOfthosefarftomitssources．Inal1airsamplesco11ectedin2000－2001atthe40  
SamplingstationsinNorulAmeri？a（including5arcticstations），PeCBwasdetected・TherneaSuredconcentrationswere  

relativelyconstantacrossthecontl－1ent，aVeragillgO．045ng／m3witharangeofO．O17toO．136ng／m3（Shenetal，，2005），  
Accordingtotheauthors．thesmallspatialvanabilityacrosstheNorthemHemisphereindicatesthatPeCBhasaverylong  
atrnOSphericresidencetime，WhichallowsittobecomewidelydistributedintheglobalatrnOSphere．ThepresenceofPeCB  
hasbeenreportedinseveralabiotic（air，minwater，Water，Sedimentandsoil）andbiotic（fishes，birds，mammals）matricesat  
remotereglOnSincludingthearcticreglOnandAntarctica．ThesearedescribedindetailinthesectionExposure．   

Inconclusion，mOdeling，mOnitonngdataofPeCBinair，aSWellasPeCB■schemicalpropertiesindicatedlatthlSSubstance  
hasaconsiderablepotentialforlongrangeerrvironmentaltransport．ThepresenceofPeCBinmatricesfromremotereglOnS，  
SOmethatcanonlyhavereceivedPeCBaftertransportviaair，SuPPOrtStheconclusionthatPeCBissu叫ecttolongrange  
lraIISPOrt・  

2．3  Exposure  

PeCBisspreadwidelyintheglobalenvirollInent．Thefirsttwosectionswi11fbcusonthelevelsofPeCBinabioticand  
bioticmedjainremoteregionssucha5the（ant）こIrCtlCerLVironment，Thethirdsectionwi11focusonmo11itoringdataonPeCB  
inabioticandbiotlCmediaoftemperatezones，aSWellasobservedtrends．Thelastsect10ndiscusseshumanexposure．  
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2．3．1Levelsinabioticenvironmenta）matricesofremotereglOnS   

AtmosphericconcentrationsOfPeCBhavebeenmeasuredatvariouslocationsaroundtheworld・Concentrationsinair  
collectedatAlert脚orthwestTemitories，Canada）rangedffomO．0031toO．135ng／m3（GovernmentofCanada，1993）．  
Measuredconce血atioI唱aCrOSSNordlAmericaaveragedO．045ng／m3witharangeofO．017toO．136ng／m3（Shenetal．，  
2005）．TneyalsoobservedthatatmosphericlevelsofoI苫anOChlorinecompoundsincludingPeCBincreasedwithincreasing  
elevationintheCa11adianRockyMountains．   

PeCBwasfbundinal1watersamplescollectedduringastudyofthedistributionofchlorinatedorgalhcsintheNorth  
PacincOcean，theBeringandChukchistreets（ICCA∧VCC2007citingStrachanetal・，2001）・ConcentrationsofPeCBin  
thedissoIvedphaseaveragedO・O16ng几，WhilesuspeIdedsolidsrepresentedonlyasmallfractionofthetotalamountof  
PeCB．BottomsedimentsamplestakenffomhalboursinnorthemNorwayandtheKolaPeninsulainthearcdccontained  
PeCBinconcentrati0nsrangingfrom2to5llg此gdryweight．PeCBconcentrationsinfburAlaskanarcticlakessampled  
from1991to1993averagedO．10士0，10llgn（gdryweight（ICCA∧VCC，2007citingAllen－Giletal・，1997）・Concentrati0ns  
insoilsamplesfromthecoastalareasofVictoriaLand（Antarcdca）variedbetweenO・4andl・3pgn（gdryweight（Borghimi  
etal・，2005）・InthesesoilsamplesPeCBwasthedominantoてgamiccompound・Muiretal・（1995ascitedbyICCjUWCC，  

2007）reportedPeCBinsedimentofaseriesofremotelakeslnnOrthernCanada・Sedimentsurfhcelayerconcentrations  
（representingaperiodoftimeestimatedbetween1979－1988）ofPeCBinthesenorthemlakerangedfromlessthanO・Olto  
O．73pg几gsediment．  

2．3．2．Levelsinbiotaofremotereg10nS   

ContaminationoftheenvironmentandbiotainremotereglOnSCanbeathreattovu1nerablespeciesandecosystems・PeCB  
isdetectedinmosses，fish，Penguineggs，Sealsandpredatorymammalsinthearcticandantarcticregions・   

PeCBconcentrationsinmossesfromcoastalareasofVictoriaLand（Antarctica）variedbetweenland2．4llg／kgdryweight  

（Borghimietal．，2005）．Themossesdonothavearootsystemandtheirsupplyislargelydependentonatmospheric  
deposltion・ThemeasuredPeCBconcentrationsinbothmosseswerehigherthanthoseofthecurrentlylistedPOPsHCB  
andDDTthatwerealsoincludedinthisstudy．PeCBconcentrationsinmossesgrowingintheAndeanMolmtainsat  
elevationsbetween700－4500mrangedfromO．2－2．4LLg此gdw（Grilnaltetal．，2004）・ThisstudyshowsthatPeCBislikely  
Subjecttocold－trapplng．AninverserelationshipwasestablishedwithhigherPeCBconcentrationsatlowertemperatures・A  
Simi1arrelationshipwasestablishedfbrmountainsoilsinTenerife（Ribesetal．，2002）・  

Con？entrations（Pg此gwetweight）ofPeCBinorgansfromfishftomAlaskaandNorthwesternRussiaandotherarctic  

locatlOnSVariedbetweenO．06土0．08and5．06pg几gwetweightPeCB（ICCA／WCC，2007citingAllen－Giletal・，1997，  
CitingMuiretal．，2003，CitingA柁ndetal．，200l，Vorkampetal・，2004；Corsolimietal・，2006）・   

InGreenlandPeCBwasobservedatlevelsof23llg此glipidweightinptarmiganliver（1．5Llg此gwetweight）and8pg此g  

lipidweightinkittiwakemuscle（1．1pg此gwetweight）（Vorkampetal・，2004）・Adeliepenguineggs（Antarctic）contained  
O．68pgn（gWWPeCB（Corsolimietal．，2006）．   

InuithuntercollectedtissuesamplesofringedsealsfiomtheeastandwestsidesoftheNorthwaterPolnyabetweenCanada  
andGreenlandduringthespringof1998（ICCA／WCC，2007citingFisketal．，2002）．Theconcentration（WetWeight）of  
PeCBinthesesampledrangedffom7．3土l．9llg此ginmaleringedsealsto8．4土1．1pg此ginfemalesfromthewestside・  
Sealshmtheeastside（Quebec）contained5．Oj＝0．5llg此g（males）and7．0土1．5llg此g（females）．SealsffomtheWhiteSea  
inNorthwestemRussiacollectedintheperiod1992－1998containedPeCBatcon？entrationsrangingfiomO・9（bearded  

Seal）to12．Opg此glipidweight（harpseal）intheirblubber（ICCA／WCC，2007citlngMuiretal・，2003）・Themean  

COnCentration（土StandarddeviationofthelOsamples）ofPeCBin1992was11土2．Ong／glipidweightwhereasthe  

COnCentrationofPeCBin1998was5．Oj＝1．8ng／glipidweight．PeCBconcentrationsinbowheadwhalescollectedbetween  
1994and1998averagedatO．3土0．1andO．8j＝0．1llg此gwetweightinliverandblubber，reSPeCtively（ICCA／WCC，2007  
CitingHoekstraetal．，2002）．St．LawrenceBay（Canada）BelugaWhaleblubberwasfoundtocontain24・5（1・56－1510）  

pgJkg（lipidweight）PeCBforfeInalesand144．5（1．5－1500）Llg几gfbrmales（ICCA／WCC，2007citingHobbsetal・，  
2003）．InGreenland，blubberofmuskox（CaPturedbetween1998and2001）wasreportedtocontainO・32llg此glipid  
WeightPeCB（equivalenttoO▲29LLg此gww）（Vo正ampetal・，2004）・   

PeCBhasalsobeendetectedinpolarbears・ThecolnpOundwaspresentinall15fhtandplasmasamplestakenfrompolar  
bearsffomthearcticSvalbardislands（Gdbrielsenetal，，2004）atanaverageconcentrationof7，9andanuximumof  
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13・9pg此g（WetWeight）・Simi1arcoりCentrationsareobservedinpolarbearsfromAlaskaっCanadaandEast－Greenland，  

accordingtotheautllOrS．ConcentratlOnSandbodyburdensofchlorobenzenes（includingPeCB）inpolarbearsofdifftrent  
agcshavebeenstudiedbeforeandaftertheirseasonalfasts（lCCA／WCC，2007citingPolischukelal．，2002）．Theauthors  
COnCludethatnoPeCBismetabolizedorexcreledduringthefast、1eadingtoincreaslngCOnCentrationsofthecompoundin  
fattlSSue・AmountsofPeCBincubsisreportedtobegreaterthaninadultsdueto山efactthatnurslngbearcubsreceivean  
increasedamountofPeCB．   

TheaccumulationofPeCBhasalsobeenmeasllredinthearcticfbxdunng1999－2001（ICCA／WCC2007、CitingHoekstra  
Clal・、2003）・ThearLimalswerecollectedsomedistancefromhuInanhabitationtominlmizeeffectsofgalbagescavenging．  
Abollt20；mimalswereco11ectedateachsite．PeCBconcentrations（Pgn（g）foundinarcticfoxeswereO．61土0．12inmuscle  
（Anvat），0．29土0．06inmuscle（Holman），0．57j＝0．11inliver（Holman），0．55j＝0．20inmuscle（Barrow）andO．73士0．17in  
liver（Barrow）．HoydalandDam（2003）meas11redconcentrationsof＜0．ト37ng／gwetlヽ’eightinbiotacapturedinthe  
environmentoftheFaroeIslands．   

Kingetal（2003）sttldiedthechlorobenzenesspilledafteranaccidentintheGulfofStLawrence．Therewasarapiddecline  
intrirtopeCBconcentrationsinsnow 

． 

locations2tollweremuchlowerthanatlocalionl，butshowednoconsistentdecreasewithtime．  

2．3．3．LevelsattemperatereglOnSincIudingtrends   

AlargequantltyOfmonitoringdataexistsonPeCBdetectediIlabioticmatricesaswellasinbiotaintemperatezones，  
mainlyonglnatlngfromdevelopedcotultries．Ingeneral，COnCentrationsofPeCBintlletemPCrateZOneSOftheworldseem  
todecrease．ThispatternisrepresentativeforthatofmostPOPs．Forthe（ant）arcticarea，0nlyrecentdataareavailable  
whichdonotallowtoderiveatrend．   

AstudyoftheinfluenceofemissionsourcesollatmOSpherlCPeCBconcelltrationsinGennanyshowedthatconcentratiollS  
werehigheratindustrialorufbanlocations（rangingfromO．057toO．286ng／m3）thanataruralreferencesite（0．03lng／m3）  
（ICCA／WCC2007citingWenzeletal・，2006）・Concentrationsattheruralsitearecomparabletotheavemg？atmOSpheric  

COnCentrationmeasuredbyt］leIntegratedAtmosphericDepositionNetwork（IADN）abovelheNorthAmencanGreat  

Lakesin2000，i．e．，aboutO．072ng／m3（ICCA∧VCC2007citingBuellleretal．，2004）   

AcleartrendofthepresenceofPeCBin血eelⅣirorunentcanbederivedfromitspresenceinsedimentcores．Sediment  
COreSfromtheindustriallyimpactedareafromLakeOntarionearthemouthoftheNiagaraRiver（Canada）showan  
increaseinPeCBconcentrationfromearly1900untiltheperiod1960－1970（peakconcentrationofoverlOOト1g／kg）after  
WhichconcentrationsdeclinedtoaboutlO％ofthepeakconcentrationby1980（ICCA／WCC，2007citingDurhamand  
Oliver，1983andNYDEC，1998）．AlsoPeCBconcentrationsintheNiagarariverwaterdroppedfromO，351toO．093ng几  

duringtheperiod1987－1997（ICCA／WCC2007，CitingWilliamsetal．，20OO）．However，datainthemusselwatch  
programmefortheNiagarariverdonotshowadecreaseinPcCBconcentrationsbetween1997and20000nSeVeral  
locations（MlnlstryoftheElⅣirorLmentOntari0，1999．2003），ConcenlrationsofPeCBinsedimentoftheKetelmeerinThe  
Nedlerlandsdroppedby37％intllePeriod1972－1988（Beurskensetal．．1993）．   

PeCBconcentrationsinHerringGulleggsfromMuggsIsland／Lesliespit（CaJlada）havedroppedfrom50pg此gin1970to  
non－detectedatlll釘kginthemid1990s（ICCA／WCC2007，CillngBishopetal．，1992二Petitetal．，1994：Pekariketal．，  
1998二Jemlyn－Geeetal．，2005；Havelka，2006），Calambokidisetal（1999）studiedpersistentpollutantsinHalborSeals  
（Phocavitulina）inPugetHarbor（US）duringtheperlOd1984－1997，TheyconcludedthattotalTEQshowedanear  
SigIlificantdeclinebyyear（p＝0．07）andthatotllerpeSticidesalsoshowedgeneraldecliningtrends．0nlyforHCB，tOtal  
Clllorobenzenes，andchlordaneswasthedeclinestahstical1ysignificant，0nlyrecentdata（1ast15years）aresummarizedin  
Table2．4forabioticandTable2．5forbiotamatricesin．AnnexII，UNEPnOPS／POPRC．3／lNF／21．   

DuringasurveywithintheDanubeRegionalPrq】eCtfortheEuropeanWaterFrameWOrkDirective，PeCBwasdetectedin  
almostal1sedimentsamplesatconcentrationlevelsofO．0001－3．5mg耽gandinmostofthesuspendedsolidsamplesat  
COnCentrationlevelsofO．001－0．028mg此g（SlobodnikandDogterom，2003）．TheATSDRdatabasefromtheUS  
Govemnentcontains41recordsofpollutedsiteswithPeCB．MaximumconcentrationsOfPeCBsatthesesitesvary  
between147and5100Ing此ginsedimentsandbetweenO．43and2040mg此ginsoil．Concentrationsinfishvarybetween  
O．00019and2．4ug／g（ATSDR，2007）．Neitherreferencesmentioniftheseconcentrationsarebasedonwetordryweight  
basis．  
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2．3．4．HⅥmaneXpOSure   

OccupatioIulexposuretoPeCBmaybethroughinhaladonanddernulcontactwiththiscompoundatworkplaceswhere  
PeCBisproducedorused・Examplesarewoodtreatmentplants，dielectricfluidspillandcleanup，municlpalsolidwaste  
incinerators，hazardouswasteincinerators，andmagnesiumproductionplants・Exposuremayalsoariseinoccupational  
SettlngSWherethepesticidequlntOZeneisproducedandused．ThegeneralpopulatlOnmaybeexposedtoPeCBvia  
inllalationofambientair，lngeStionoffbodanddri止ingwater．Casereportsofadverseefftctsinindividuals，Or  

epidemiologicalstudiesofpopulationsexposedtoPeCBhavenotbeenidentified（GovemmentofCanada，1993）・   

PeCBhasbeendetectedinbreastmilkandfbundtoaccumulateinhtmlanplacenta（Shenetal．，2007）．Themean  
concentrationofPeCBinthebreastmilkofCanadianWOmentaken3to4weeksafterparturitionwas＜1llg此g（trace）with  
anpximumvalueoflpgn’g・Inthissurvey，thecompoundwasdetectedin97％ofthe210samplesanalyzed（detection  

limltandsamPlingperiodunspecified）（GovemmentofCanada，1993citingMesetal・，1986）．Inthebreastmi1kofwomen  
ofCanadianindigenollSpOpulation，…trace”（＜1llg此g）amountsofPeCBwereobservedin17％ofthe18samples  
（detectionlimitnotspecified）（GovemmentofCaJlada，1993citingDaviesandMes，1987）・TwootherstudiesirLVeStigating  
PeCBinhumanmi1kreportedconcentrationsinther禦geOflto5pgn’g（WHO－IPCS，1991）・PeCBhasalsobeen  

measuredinabdominal，manTnary，amdperirenalfattlSSueffom27adultFimishmalesandfemales（SmedsandSaukko，  

2001）．WorkerswithoccupatlOnalexposllretOPeCBwerefoundtohavehigherlevelsofthesubstanceinbloodthan  
COntrOlgroups（LundeandPjorseth，1977）・  

2．3．5．Bioavailability   

TheErrvirorLmentalHealthCriteriaonchlorobenzenes（WHO／IPCS，1991）concludedthatlimitedevidencewasavai1able  

Showingthatsediment－boundresiduesofchlolt）beIIZeneSarebioavailabletoorganisms；i．e．，aquaticinvertebratescantake  
upresidues丘omsediment，andplants，fromsoil．Sincethen，mOreiI血rmationonthebioavailabilityOfhydrophobic  
substancesbecameavai1able．   

Bioavai1abilityOfchlorobeIIZeneSisinverselyproportionaltotheorganlccarboncontentofthesoilorsediment  
（GovernmentofCa11ada（2003）citin写e・g・VanGestelandMa，1988；Hulzebosetal・，1993）・ItwasfurthermOreStatedinthe  

CanadianFollow－uPRepor［thatpersIStentSubstancescanremainbioavailableforlongperiodsoftime，therebyincreaslng  
theprobabilityanddurationofpotentialexposurerelativetocompoundsthatdonotpersistintheenvironment．   

Itisgenerallyacceptedthatnotal1fractiol鳩Oforganicpollutantsboundonsedimentsorsoilsareequallytoxicduetotheir  
Variousresistamcestodesorpt10n．TneresistantandsequesteredftactionsofPeCBareenvironmentallylessharmfulthanthe  
morereadilydesoIbing，1abile，OraVailablefractions．Thelargefractionofwatersolubleorganicmatterinthesedimentsis  
potential1yhighlymobileandcouldbeeasilyresuspendedorleachedtotheoverlyingwatercoluIm．lfthesolubleorganic  
mattercamiesthemqoramountofPeCBsasexpected，COntinuouscontaminationofthewaterbody舟omthesedimentsis  
Verylikely．Qiao＆Farrell（1996）carriedoutexperimentswithPeCBinrainbowtroutandconcludedthatrrussbalance  
analysISSuggeStSthattheappearanceofHCBPandPeCBinthefishafter6dayscouldnotbeaccountedforsolelybythe  
amolmtOfchemicaldissoIvedindleWateratthetimewhenthefishwereintroduced．Thechemicaluptakeinfishwiththe  
pharynxplugged，tOeliminatethegutuptakeroute，WaSSimilartOthatincontrolfish．Becausedirectaccesstobottom  
Sedi印entSdidnotalterchemicaluptake，theyconcluded山athydrophobicchemicalssuchasPeCBandHCBPassociated  
WithsuspeIldedsedimentsfromtheFraserRivercanてeadilydesolbuldbetakenupacrossthegill・Åkelblom（2007）  
COnCludedthatpesticidesorptiontoorgamicparticleslnStandardizedtoxicitytestSisfastandefncientandthatsubstances  
boundtothesedimentmayactasareservOir，COntinuouslysupplyingtheporewaterwithlowpesticideconcentrations．   

Asorgamicpollutantsboundtosedimentororgamicmattermaysti11becomeavailable，aneValuationshouldfocuson  
SOrPtionanddesorptionkineticsofPeCBandmodifyingcircumstancesratherthanonstatementsonbioavai1ability・Such  
dataarehoweverscarce．  
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