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Science News - February 20, 2008
Worms bear sludge load

Researchers find that perfumes and drugs bioconcentrate in
earthworms collected from soils treated with biosolids and manure.

Pharmaceuticaland personakareproducts(PPCPsendup inthetonsof solid sludgeleft behindby wastewate
treatmentprocesseslhoseso-called biosolidsare oftenrepackage@ndsold asfertilizers for bothindustrialand
smallscaleagriculture.In a newsurvey,publishedin ES&T (DOI: 10.1021/es70230)cresearchershowfor the
first time thatthosecompound<anturn up in earthworms.
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Dana Kolpin of USGS collected worms from three agricultural fields, two of which
were treated with biosolids or swine manure.

Thefindingsillustratethe wide arrayof PPCPghat canbe carriedfrom treatmenfacility to field. Biosolids
provide"greatvalueassourcef organiccarbonandnutrientcompounds,sayscoauthorfEdwardFurlongof the
U.S. GeologicalSurvey(USGS),but "you still haveto understandhetraceconstituents.The proof-of-concept
studyalsodemonstratethat wormsaretaking up somef the compoundsnto their tissuesandbioconcentrating
them therewith unknowneffects,saysstudycoauthoDanaKolpin, alsoof USGS.

Bioaccumulatiorof PPCPdy wormsis not entirelya surprise accordingto StockholmUniversity'sCynthiaDe
Wit, who pointsto her own work looking at PBDEsandotherpersistentompoundsn earthwormsHowever,
the newresearchunderscoreghat wormscould serveasmonitoringorganismsshesays.Becausdheworms
seemto concentrateompoundghat maybe presentat undetectabléevelsin the soils, they canbe "a sort of
sentinel,or magnifyingglass ofwhat'sin the soil," sheadds.

Kolpin collectedwormsandsoil sampledrom threesitesseveratimesduringa growing seasona soybearfield
amendedvith biosolids(which werenottilled into the soil) from a wastewatetreatmeniplant, acornfield
treatedwith swinemanurethat wadilled into the soil, anda soybearfield notamendedvith biosolidsor
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manure.

After thewormsemptiedtheir guts,whole-body analysegavetheteamanideaof whatthe creaturesarriedin
their tissuesTheworms'levelsof somePPCPswvere severalordersof magnitudehigherthanconcentrationsf
the samecompoundsn the soil samplesThe scientistsalsofound varying concentration®f wood preservatives
and PAHsin theamendedields; somesubstancesncludingtriclosan(an antimicrobialusedin soapsyandthe
syntheticmusksgalaxolideandtonalide turnedup atsurprisinglyhigh levels.

Eventhe unamendedield, which wasto serveasa control site, had high concentration®f perfumesand
triclosanin someplacesNuria Lozano,a visiting scientistatthe U.S. Departmenof Agriculture (USDA),
commentghat triclosarievelsin particularwerean orderof magnitudehigherthanthoseshehasfoundin her
own work. Theresultpartly underscoretow hardit canbe to find an uncontaminatedite, saysCliff Rice,
Lozano'scolleagueat USDA. The authorsconjecturethat thesourceof thesecontaminantsnay be nearbyseptic
systemsor surfacerunoff.

Rice notesthat biosoliddendto clump togetheandsit atopsoils for monthsduringdry spellsif nottilled into
the ground.As aresult,theteam'ssecondsamplecollection, after the biosolidswere applied,"may be more
representativéhanthefirst,” he says.

TammyJoneslLepp, aresearclchemistatthe U.S. EPA Office of R&D EnvironmentalChemistryBranchin Las
Vegas,Nev., notesthat acoupleof the resultsseemcontradictorywith regardto bioconcentrationwith some
substanceappearingat muchhigherlevelsin the soilsthanin the worms.She would like tdhaveseen'blank"
worms,raisedin a cleantestplot for comparisorwith thewild wormsfrom thefields. Still, JonesLepp says,
"theredefinitely is a bioconcentratiorfactor goingon,” andthe dataraisemorequestionsfor example asto
whetherthe wormsbreakdown the contaminantsn soilsin which theylive.

RobertHale of the Virginia Institute of Marine Scienceobserveghat earthwormaremobile andthat themost
bioaccumulativeechemicaldikely remainnearthe surface."Wherewerethe wormsprior to sampling" he asks,
raisingtheissue of'habituation"andpossibleavoidancébehaviorsby theworms.Thefields weretreatedonly
once,whereasn practice biosolidsmay be appliedmanytimesto the sameplot, he notes."The field study
incorporatesmanyvariables so simpleinterpretationis difficult.”

LeadauthorChadKinney of ColoradoState UniversityPueblosaysthis "one projectis leadingto more
guestions.'Now that theresearcherknow that earthwormgick up PPCPsind otheranthropogeniindicator
compoundgrom biosolids,they planto takethe "next logical step,"he says,to seewhat it meandor theworms
Nand for otherorganismshat mighteatthem.N NAOMI LUBICK
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