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Science News - January 17, 2007

Dioxins and PCBs In rural areas

New measurements of dioxins and PCBs in ambient air over rural
and remote regions of the U.S. show background levels and
possible trends.

Severaldecadesgo,industrialsitesin the U.S., suchaswasteincineratorsand paperpulp plants,spewed
dioxins andrelatedcompoundsnto the atmospherepolluting rural andurbanareasalike. Yearsafter
regulationsresultedin reducedemissiondrom thosesourcescities havesteppedn to becomethe latest
suppliersof thetoxic contaminantén rural air, accordingto newresearctpublishedtodayon ES&T70s
ResearcASAP website(DOI: 10.1021/es0616736

U.S. EPA

More than 30 sites across the U.S., including
this one near Ozette Lake in Olympia
National Park, track dioxins and PCBs in
rural and urban air.

Following CleanAir Act requirementso controltherelease®f dioxins and PCBsfrom industrialsites,
scientistgpredictedthat levelsof thesecontaminantsvould dropsignificantly.Indeed after controlswere
installed,thoselevelsdecreasedBut by 1998, thecontaminantdeveledout in the atmosphereaccordingto
measurement@kenby theNational Dioxin Air Monitoring Network(NDAMN). In thefollowing years,until
2002, NDAMN recordedminimal changesn thoselevels.

In thenew ES&T researchPavid Cleverly of the U.S. EPA andhis colleaguegpresent.5 yearsof
atmospherianeasurementskenfrom 34 sitesacrosghe country,beginning in1998. Theeamfinds that the
contaminantsNpolychlorinatedibenzep-dioxins (PCDDs),dioxin-like polychlorinateddibenzofurans
(PCDFs),and coplanarPCBsNcorrelatewith populationdensity.Dioxins in particular,becausef the similar
distributionsbetweercitiesandrural areasappeaito be spreadingutwardrelatively quickly from urban
centersCities, they conclude seento be creatingplumesof the pollutantsthat canwatft 160 kilometergkm)
away, into rural andremoteregions,to 1000 kmandbeyond.
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OHighermmountsof PCBsobservedn summemonthsareconsistent wittthe theorythat PCBsare
volatilizing,Oparticularlyfrom soils and plants,saysCleverly. ODioxinsarenot so easilyexplainedby their
chemicalbphysicgiropertiesput a fair amount ofwork pointsto a primaryremovalprocesshydroxyl
interactionor photochemicainteractionsin the atmosphere.O

Previous researcsuggestshat duringcoolerweather humansburn morefossil fuelsandengagean other
activitiesthat increas@ambientlevelsof potentiallycancercausingchemicalsThesechemicalseventuallyget
sequestereth animalfats. Theteamconfirmeda slightincreasean dioxinsin winter anda decreasén
summer particularlyin northernlatitudes.Cleverly and co-workers,however,suggest that wintesonditions
dampenthe atmospherichemicalreactionsof hydroxyl radicalswith dioxin and photolysisof the dioxins,
leaving moreof the compoundsntactin winter air.

OltOmterestingthat theyreportpretty stablepatternsn rural andurbanareasNeverover seasons,§ays
RainerLohmannof the University of Rhodelsland. The seasonathangedor dioxins arenot significant,says
Lohmann,who would like toseethe dataon therelativeabundancef the different dioxins measuredOldoubt
photolysisis asimportantastheythink,O heeommentsBecauseof air travel times,measurementaould have
to be mademuchfartherawayfrom urbancentersn orderto catchthe hydroxyl chemistry,which cantake
days,he says; thereforeyehicletraffic and otheractivitiesthat changevith the seasonsannotbe ruledout yet
asasource.

Still, Othisstudywasa hugeeffort, producingthefirst datasetof its kind,OsaysTom Harner,an Environment
Canadaesearctscientistwho works ontracking persistenprganicpollutants(POPs)at a global scaleOWe
now not only havea high-resolution pictureof PCDD/Fandco-PCB concentrationgn ambientair acrosshe
U.S. but [also] how they vary with seasorandwhat the temporaltrendsareover severalyears.O

The datacanbe usedto testfate andtransporimodels,particularlyfor the morevolatile specieghat interact
with hydroxyl radicals.And they eventuallywill be usefulfor assessinghe succes®f regulationson the
chemicaldby establishing baselinefor future comparisonHarnersays.They canalsobe usedfor future
assessmentsnderthe StockholmConventionof the UN EnvironmentProgrammewhich lists PCBsand
dioxinsin the Odirtydozen®f global POPs.

Lohmannnotesthat theyearly stability of dioxin and PCB concentrationshowsthat theU.S. may have
reachedhe limits of emissionscontrolson industrialplantsandsites,particularlydependingon whatthe
currentsourcesf dioxins turn out to be. OEPAhasbeenvery good atreducingemissiondrom big plants,and
they arenow muchmorediffuse: generattraffic, householdurningof wasteandwood,CandotherOnotvery
strong pointsources,@e says.Regulatingthosekinds of activitiesOisa political nightmare.O
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