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ScreeningofPFOS levelsinEagles and Albatross

summy:en pls idsesofidse, on vente ld cage1dfemay
albatross, wereceived attheEnvironmentalLab.TheeagleserawascollectedfrombirdsinNorthern
Minnesota (1sample),theUpperPeninsulaofMichigan(2samples),andtheLowerPeninsulaof
Michigan(2samples). Allfivealbatrosssampleswereobtainedfrum birdsfoundathe OfficesClabrplot

‘onSandIslandwithintheMidwayAtollinthenorthcentralPacificOcean.
Theserasamples wereextracted; extractswereanalyzed quantitativelyfor perfinorooctane

sulfonate(PFOS)byhigh-pressureliquidchromatography-ciectrospraymassspectrometry(EPLC-ESMS).
‘Analyt identification wasverified by comparisonofmolecularioa-PLCretentiontimeof theextractedisdanidmae Samples er amilyva ShsBet proe ics of ge onweetso 0Pe EL
(PFOS);50PFOSwasdetectedinthealbatrossabovethelimitofquantitation(10 ppb). Specificresults
‘andanalyticalparametersare atachedtothis report.

‘ThepresenceofPFOSinsamplesofcagleserawasverified usingHFLC-ESMSMS.This
technique providesanadditionaldegreeofcertaintytotheanalyteidentificationbyspecificallymonitoring.
fragmentsdaughterions(m/z=80,99,130, 180,230) characteristicofthe PFOSprimary ion (m/z =499).Thepcs tow vsof ROSA, omnes sb oh
‘ofthesamplesofcaglesera.

Erperioeat mammary
Samplepreparation: Ion-pairingextraction

In apHcontrolledenvironment,anion-pairingreagent,tetrabutylammoniumsulfate(TBA),is
‘used10extracttheanalytefromthematrix.Anioniccompounds,likePFOSandperfluorooctancate

- (POAA), areselectivelytargetedbythe cationic reagent.Subsequenttotheformation ofthe TBA-anion.
pair,the analyteistransferred to anon-polarorganicsolvent(ethylacetate),dried, andreconstitutedin.
‘methanolforHPLC-ESMSanalysis. .

HPLC: racers renton tne fr 20S
InHPLC,analiquotoftheextractisinjectedandpassedthrough achromatographiccolumn.

‘Basedontheaffinityofthe analyteforthestationary-phaseinthe columnrelativetotheliquidmobile-
phasepassingthroughthecolumn,the analyteisretained for acharacteristicamountoftime. Formtna aon,FOS ay te1hbBetoBeTt nt
PFOSsolutionandthe analyteextracted fromserainthisanalysiswerematchedto within 1%ontheHR
ESA: Detectionandmotrin ofthe lecularonitoT FOSsont aesoepia carts ol EOS ls = 99
‘amu,correspondingtothemassoftheanionicsurfactant (CoF17SO5-). Thisionwasmonitoredselectively
tomaximizesensitivity. Ascanofm/z=100to1210 (negativeonly)wasalsocollected.
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ESMSMS: Confirmationofanalyte dentfcation
Several samples in thissetwereanalyzz byESMSMSto verity the ideatityof the PFOSanalyteion.ES-MSMSisverysimilar toESM, exceptthat itaddsanadditionaldimension ofcertainty to

compoundidentification.AsinESMS, acompoundspecificion i selected. Afterselection,theselected
ionischaracterizedfurtherby smashingitapartwith high-energygas.As result ofthesmashing,ionic:
fragments,characteristic of themolecule,arecreaedanddetected. .. Forexample,for PFOSanalysis, ion 49 isselectedasthecompoundspecificprimaryion.This
ionissmashedintoother ionssuchas80amu (corresponding t SO),99azn (correspondingtoFSO),130amu (correspondingtoCF,SOy), 180 amu(CF.SO), 40d230am (CFS05). ILPFOSispresentinthesamples,cachof thesesecondary fragraentsisdetecteda thadetector.
Quality controlsummary:

Dueto sample siz limitations,duplicateextractionandmatrixspike analysiswerenotcarried
outon these samples. QuantitationofPROS levelswasdeterminedrelative to asandandslveatcarve
insteadofan extractedmatrix curve.Asthe extractionefficiency of PROS isunknown,these results
shouldbeconsideredsemi-quantitativeandofscroeaingquality. ‘Thestandandcurvewassnalyzedtwice,
beforeandafterthesamples. One250-ppbcalibrationcheckwasazalyzedafterfivesamples;recovery
‘wasacceptableat§7%.Minimal qualitycontrolwasassociatedwiththisanalysis. Hfmoreprecisionis
required,theextracts maybe re-azalyzod.

LimitofQuantitation
. Thelowstandardanalyzedwiththesssamples was10ppb;thisis thelimitofquantitation

associatedwiththeanalysis. i

Instrumentalspecifics:
HPLCsystem
‘HewlettPackardSeries 1100LiquidChromatograph

‘Column:Keystone Betasil Cus
22100mm
Spmparticlesize

Flowmte: 300umn.
SolveatA: 2.0mMAmmoniumAcetate
SolveatB: Methanol
SolveatGradieat:
45190%Bin9.50mins.
‘Hold at90%Bfor 3.50mis.
Returnto45%Bia1.50mins.
‘Foldat 45%Bfor 3.5mins.

Injection volume: 104L.
Injections/sample: 1

Electrospraymassspectrometer
Micromass Platform ITAPYMassSpectrometer,“Chick”

‘MassLynx2.4Software ’
Conevoltages: 60v ;
Mode: electrospraynegative

Sourcetemperature. 115°C.
‘Analyzervacuum pressures:0.000043 mBar,0.000079mBar
Lous: 499, 413, 369
Electrode: cross-flow
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ElectrosprayMSMS
‘MicromassQuattroIIAPIMassSpectrometer,“Madeline”

‘MassLynx3.1Software
Canevoltages:60v
Collisiongasenergy:45V/

Mode: electrospexy negative
Sourssperm:+ 113°C.
Analyzervacuumpressures:0.000043mBar, 0.000079mBar

+ Primarylou:499;498 .
Daughterions:80, 99,130, 180,230;78
loads: Zepray .
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LOCATIONS AND DATA FROM AVIAN BLOOD PLASMA SAMPLES

TO:

3M Corporation
Minneapolis, Minnesota

BY:

JohnP. Giesy and Associates
: Hilltop Place

- 2355 Bravender Road
‘Williamston, Michigan 48895

July 18, 1994
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Avian blood plasma samples collected from two species, the bald eagle (Haliacerus

leucocephalus)andtheLaysanalbatross (Diomedea immutabilis) were sent to 3M for analysis for

CyF,;S0,and CF,,C0;. Additionaldatafor these blood samples follows:

Laysanalbatrosses

AsamplesofLaysanalbatrosses were collected fromtheOfficersClubplot on Sand Island
withintheMidwayAtoll in the north-centralPacificOcean.Table 1providesadditionaldataonthe
birdssampled:

Table 1. Band mumber, year birdwasbanded, age at collectionofblood sample, blood sample
‘number, anddatebloodwascollected for 5Laysanalbatrosses fomMidway Atoll, north-central
PacificOcean.
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Nootherdata onorganochlorine pesticides from thesebirdsiscurrentlyavailable,however,
aseperatesplitsampleofeachhasbeenarchived.

Baldeagles

Allsamples ofbaldeagleswerecollected withintheMidwest,with onefromMinnesota, and
twocachfromtheupperandlower peninsulas of Michigan (Figure 1). Table 2 providesadditonal
dataonthe birds sampled:
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