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Sint liversamplescollected from variusspeciesofbirdswer chracerizedwith respec 0specific
n ‘Suorochemicals. Thebirds were classified accordingtospecieadgeographic location. Six speciesof

birdsaerepresented ntissud,including SanhllCranes,DoubleCrestedCormorants,WhitePelicans,
Brown Pelicans,GreatBlueHerons,andBrand's Cormoras.Thebird werefound a variety ofsites:

I'l acrossthe UnitedSatesicingNebraska,NewMexico,Ford,Arizona, California,Lovisian,end
Florida. Ingener, he caus ofdeath othesebirds i unknown. Decals abutthe locatoncachbirdvas
found an about thecauseofdeath iknow) reincludedinAppendix Coftis report.

x Liversampleswere homogenize andextractedusingan ion-paring extractionprocedure,Theextracts
‘werequantitativelyanalyzedforPFOSandPFOSA using high pressure lid
chromatograpty/electrospraytandem mass spectrometry (HLPC/ESMSMS),and evalated vesus a

n standardcurve extractedfrom rabbi liver, Analytical detalls areavaiable i he studybind mintaoed
by FACT inthe 3MEnvironmentalLa.Thepresence a absenceofotherknown fuorocheical
contaminansaodmetabolites (PFOSAA,M556,MSTO, POAA, MS13, PFHS,ad PFDS) wasdetermined

n byinspection of HPLC/ESMISMSanalysisof 2bird liveswhaechgroup. Aful stofaconyrmsis:
stachedinAppendix B.
‘Withthe éxception of mot of theSavillCranesan a singleBrowaPelicanfom Califia,thecatso Tmt pn ne a Sir
(MDL =10pp.Estracts from thelivers of thre of 15SandhillCanesshowedsome PFOS; two of these
extracts containedPFOSlevelsvery near the MDL.

nu Extractsfrom one Brac’Comoranfom SanDiego,CAadoneWhite Pelican,from Caliatia,CA
showedPROSleesingreatexocs ofthos determined nthe extractsfom other birds winthe same:
classification(20x forthecommorant an eary10%fo the pelican).Ifthese twocutlyingpoisare

un ‘removedandPFOSlevelswithinaparticularclassificationare averaged,somegeneralobservationsbasedon
thegeograptical locationofthebird habitat canbemade.
‘Withth cxsption of the Sendhil Canes,ingeneral, iver from bids collectedfrom thewesternUS(San

nu Diego, CA, Cliaia,CA show relativelylow levelsofPFOS,withanaverage fe han 50 pb.Livers
" from birdscollectedontheEast Coast ofthe US(Mia,Naples,andPL.Ladera,FL)showmoderate

PFOSlevels, approximately105ppb. Extract from bird vers collected fromthe CentalUS (LAandNV)
u ‘weredeterminedfo containthehighest levels of PROS,approxizately 300ppb.

Itsunlikelythtthe differences associate withPFOSlevels the versa purelya fucion ofspecies. Tn
morethanoneinstance, th smespecies ofbid living ina diffreatenvironment showedsgaiicatly
different PROSlevels,Forexample, vers cllectd from hit pelicans in Californiawerdeerioed1

ou containan averagePFOSconcentrationof58ppb,while vers collectedfrom WhitePelicansin Nevada
= showedaverage PFOS levelsofover350pp.SanhllCanesaeanexception tischservaton,a the

iver romthesebirdsweredetermined obewniforalylowinPROS,regardlessofthegeographiclocaton.
ofthebinds.u fies aes teaia
cachcasiicaionweredetermined 0 contain PFDS. Live extractsfom severalspecies, inching 1

u ‘SanduillCrane,weredeterminedtocontain asmallamountofPFHS.Nearly20% ofteliverextractswere:
deteaminedtocontainsllamountofPEOSA.NoPOAA, MSI3,MSS6,MST), or PROSAA was.
detectedinthe iverextracts romamy ofthebids.AppendixAcontainthese results.

nu Tisdainitthapetal eogapic redsasocitedwit he eviomena disbutioaof PFOS
‘andferforochemicalsmaybe traceablebycharacterization of ow evel of hesecompoundsinanimal
tissuesamples.
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Although rigorousqtycontol mesesan 3M Environmental Laboratory Sander OperatingProcedureswere followed, the acision of hi dat wasnot necesaly collected accorting0 appicableon ‘GoodLaboratory Pract.Thisdtis notsabefo disnbuton 0anygoverment agencyindefenseofproduc suitability orsy.Results ould beconsideredto besemi quaniaive.Dapresentbere he.n Highestculty da veal atistime.

oN On15/9,JeanBurs from 3M OccupationalMedicinedelivered the bin veesamples to theEnvironmcaalLab,sample were ocdfren. The samples wer orginally senttoGeary Olsen(3M Osetra]" Medicine)byScottP,Hansenof theNationalWileHaltCerinMado,Wiscosin.

u “There i oholding imecriteria asociatedwiththesesamplesforLCESMSMSanalysis.

Anlyticalmethods
ou "FACTM-10,Extraction ofPotassiumPecooctancefonte or OtherAvior FoceosbemicalSurfactants fromLiverforAnalysis UsingHPLOESMS

FACT:M:20, Asisis of Furochemicas in LiverExact Using HPLCEloctosprayMassSpectrom
o Sample preparation- aqueoussamples,HPLC/ESMSMS: ion-paringextractionAmaytei cxacefoma samplemati with oping reagent stot ammo hydrogenslit(TBAYinaptconrolledenvironment. Thecationicreagent electivly targets anon faorochemicals.uo Once theanonTBA aiiforme,healt stanseredvto  5a olr gaisent(ipl

. acta)dried,adrconstittdinmethanol forMS lysis
. BPLC/ESMS sadHPLOESMSMS:fordetailed qualitativeworko In EPL,a aliquotof cracis injectedandpassedtough areversephaseliquidchromatographiccolumn.Basedonthe affinityoftheanalyte or thestonyphasenec elative totheiid‘mobil phase,teanaly isreine for acharacieisticamount of ie.Forcame,ina standardo solution PFOSmayhcat§0mimes.Retention mesbetween standard PROSsolutionand he. analyteextracedfom fiver this analysiswere matchedontheHPLCsytem 0within 1%

FollowingHPLCscparaion,ESMSMSprovides aapdndarate means foranalyzing a vide rangeof
|] ‘organiccompounds,including fluorochemicals. Electrospray,anionization techniqueused primarily for. detectionofmle ons, sgenerallyoperatedat livelymdteperstres.Molesarecz,anda primary on, characteristic ofthe analyte,is selected.This onsbombarded wihhigh energygas,u bsoent colons retesalle secondary onic agentswetthepinyin, which aredeed

” Forexample, or PROS(CaFy2S05)analysis,ion 499isselecteda thecharactisticprimaryion. ThisionisBagmented noober ions uch1580a (comsponding 1 S05), nd 730 arm (C50).Eachofun {hes ondaryfragments isdtdndcanbevdtoite PROS romoh compound tatmighthave thesarecharacterise 499 csprimeyin, but fenchemical compositionsandn secondary onfagrestation ates.
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5.1 Calibration

oi Amichel,extractedmatrix calibrationcheck standardisanalyzedevery 5-10samplestomonitorinsist def. Calbraton check standardsar compe i nsnamental esonse is within+. 0% ofthe expected val.
ou ‘Quantitation ofthetargetanalytesisbasedonlinearregressionanalysis,weightedUx, oftwoextracted.‘Matix cavesbracketing cachgroupofsamples.Quarkctonof cachanalytesbased nth respon of 2specific ughaion singthemuleresponseoicringmodeof he ramet.Thesccondcarve_ ‘asnotused forPFOSdetermination;bracketingcalibrationcheckswereallcompliant, 5 thisexclusion
7] ‘doesnotadverselyaffectthedataquality.

52 Blanks
uo ‘Twoextractionblasks,utilizingwateras suTogatemtr,aeextractedwith cachbatch of samples.Addison,two samplesofbankmati,usdfo the cxtacedclbration curves, re extractedalongith ach eichof samplesand curves.
ou ‘Blanksarecompliantif notargetanalyteisdetectedabovethe limitofdetectionforaspecificanalyte. Tn{hisstudy, allnk were compint.

| 53 Surrogates
nu Teahyoporocane fc iswd a5 8supinthis rls. Sugerespons:is

‘monitoredtoconfirmgrossinstrumentalfailure,ifnecessary.

n 54 Matrix Spikes
‘Duplicatematrix spike nyse wing olltargetanlyteswerepreparedandanalyzed rom Sacil
‘craneliver.RecoveriesofPFOSandPFOSAwerewithintheacceptable rangeof70-130%.

nu 55 Laboratory Control Samples
LaboratoryConrolSamplesar not acomponent of tis dy,

Nn 5.6 Sample Related Comments
‘Matrixspikeswerepreparedfor asinglespecieofbird. It iassumedthatspikerecoverieswouldbe:
‘similarforallspecies.NostandardmaterialforPFDSisavailable.Compoundidentificationisbased onuN reasonable retention timeandreasonable daughter fon specu.Ustlsandrmatiis avilable
identificationofthisanalyteshouldbeconsideredtobepreliminary.

‘Quantitation for PROSwasconductedbymonitoringthetransition 499 > 99,SomeposiiveintecfereaceuN ‘wasobservedwhenmonitoring the 459 > 80 transition th bin vermatrix. Transitionparametersor{heoertarget yes areiste belo,
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on ‘Table1:AnalyteTransitions for HPLC-ESMSMSAnalysis
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‘Withtheexception ofmostoftheSandhillCranesand asingleBrownPelicanfromCalifornia,theextracts
from theliversofallofthebirdsweredeterminedtocontainPFOSabovethemethodlimitofquantitationu peatpdrOSde emt
‘extractscontainedPFOSlevelsvery nearthe MDL.

‘ExtractsfromoneBrandt'sCormorantfromSanDiego, CA andoneWhitePelican,fromCalipatria,CAn A
‘classification(>20xforthecormorantand nearly 10xforthepelican). Ifthesetwooutlyingpointsare
removedand PFOSlevelswithina particular classiicerionar averaged, somsgeneral obsecvationsbased on

on thegeographicallocationofthe birds’habia canbemade.
WiththeexceptionoftheSandhillCranes,ingeneral,liverfrombirdscollectedfromthewesternUS(San
Diego,CA, Calpatia,CA,show relatively lowlevels of PROS, ithan averageaf ess than50ppb, Livers

ou frombirdscollectedontheEastCoastoftheUS(Miami,Naples,and Pt. Lauderdale,FL)showmoderateme ISS
‘Were determioedtocontainthe highestlevelsof PFOS,approximately300ppb.

un is lily teilestvi ROSlols he ves a ply ction ofsi. InporsmesoseSheyEhbeEe
‘containanaveragePFOSconcentrationof58ppb,whileliverscollectedfromWhitePelicansinNevada

ou ‘showedaveragePFOSlevelsofover 350ppb. SandhillCranesarean exceptiontothis observation,asthe:
Tankware delon 5swhirllowinPFOS,regardlessofthegeographic location

un ‘Withthe exceptionof th SandhillCranes, ive extractsfrom lastaneofthetwobirdsscreenedwithin
” ‘eachclassificationweredeterminedtocontainPFDS.Liverextractsfromseveralspecies, including 1

‘SandhillCrane,weredeterminedtocontain asmallamountofPFHS.Nearly20% oftheLiverextractswere
n determinedtocontain a smallamountofPFOSA.NoPOAA,M513,M556,M570, or PFOSAAwas4 es
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oH Thisdataindicatesthatpotentialgeographictrendsassociatedwiththeenvironmental distribution ofPFOS
] derMocrosteicalsmaybe Gadbleby characterizationofow eve of heecomposi anal

‘Thisreportreflects themost accuratedataavailablea this time.Allmumbersshould be consideredfo besemi-

||

|| ‘Thisdataindicatesthatpotentialgeographictrendsassociatedwith heenvironmental istibuation of PFOS
‘maybetraceablebycharacterizationoflow-levelfluorochemicalsinanimal tissuesamples.

wm ‘Samplesandextractswillberetainedforfisture evaluation,ifnecessary.

un 51 Adah ATlfQldQuite Re Ans ofLv Sls92 Attachment B:DefitionsoflaorochericlAcronyms= 53 Attachment C:Sample description andsamplereceiptdaa
9:4 AttachmentDsExtoctioudAtadea
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1007 '99 08:43 ID:@ ETES 42-28 FAX:612-778-4468 [3: Analysis of Wild Bird Livers.
#=notdetected NA =notanalyzed x = detected LOQ=Limi of Quantiation
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L JV——Fluorine Analytical Chemistry Team

n PFS's

nN PFHS ‘perfluorohexanesulfonate C6F13503-

PFOS perfluorooctanesulfonate C8F17503-

PFOSA C8FI7S02NH2
nN PFOSAA C8F17S02N((CH2CH3)(CH2C00))-

M556 C8F17SO2N((H)(CH2C00))-
M570 C8F17S02N((CH3)(CH2C00))-

BM rosea pertuorcorsmenifonyietyt snide C8F17S02N((CH2CH3)(H)
Et-FOSE-OH C8F17S02N((CH2CH3)(CH2CH20H))

BW PDS perfuorodecmmeitonate CIOF21503-++

PECA's
WM ohn retoenons C7F15000- —

MSI3  perforodecancate COF19C00-
By VB petuordodecaone ClIF23C00-

M463 C8F17CO0-

M63 CI0F21C00-
HB we C6F13C00-

BW ors petuonimet mito
PFCA = perfluorinated carboxylic acid

n 10 standard material availableforconfirmation;
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