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| 1. Introduction i; a
. Sample extrac,prepare by P. JonesndK.Kannanacorn 0 FACTM40,weresrened usingai MicromassPladorn 1 a single quadrapole LCMS.Theseameexracswere re-trnd by FACT ig aMicromassQuatroI,a pl qadpole instrument(LCISMES),whichprovides moresieveanaesthan single quad insimumen. nieferences at mayprovide flepositiveresponsein CMS analystsenbeeliminatedwih theLCMSMS.

Extracts from samples of sencle las,bdcle laa, an sh wer analyzedquailforPROSusing the LOMSMSIngene,PROS levelsdeterminedby LCMVwrespprosiateyhafofthosedeerinedusingLCM. 1s key that mati interference at or around cs 439 complica the| orginal LCMS alysis.Ths typeof matimerferenenear mass 499has bec abserve inches biogical‘smples Forthe LCMSMSanalysis,quantitationwasbasedan the499 5 99,13dag onsrspnse
| IntheLOMSMSanalysis,lowlevelsofPFOS(< 5ppb)weredetectedinseveralofthefishsamples;theseVales are pica lowe than hoereptbyJoesan Kannan 1 ely that esieenscausedananomolouslybigh responsein heLOMSans.
| NoPROSabove the litofdictionvas dec inte rein fh samples needbyLCMSME,‘Again, his 5 coast otheLOMESanys.

Additonal, allsamplesofclepasawerescreened fore followingflucrochersicals PFOSA,1 PFOSAA,M570, MSS6,POAA,PHS,andPFDS(seeAppendix Bfordefinitionsof FACTacronyms).: Veylow ves(<5pb)of PFOSAwerechserve in the North Americanbad ageplas spies. NoPROSAA,M386, POAA,orM370was detect naysupe.
| 'PFHSwasdetectedin everyBalticsea eagle plasmasample,whilePFDSwas preliminarily (oo standard| el alafe) nd cvsNh enay0%

“Thisdaiscreeningual nly.Only 2bigh level(250)POS tix kesupe (eagle plasm)| ‘wereextractedandanalyzed.

: P.Jonesa K Kannan delivered samples oteEnvironsLb.Thespl were xtaciod andanslyzedbythem sing an Environmental LabLOM an March 15-19, 1999. AfterLCMSanalysis the| ‘xactsweresubmitedto FACTfor LCMSMSanalysis. Therewasnoextractionpaperwork submited.ith thesamples. I i asumedtasamplevoleandfal extractvoteweretesane.
i dg Te EEERETT

+ Theres oholding timereissociste withthesesamples forLC/ESMSM aris.
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| 4 Methods -AnalyticalandPreparatory >]

Aaalyticalmethods
FACT-M:3 1, Extracionof Potassium Peruorooctanesulfonateor Othe Fluorochemical Compounds.| from Serum orOtherFluid forAnalysis UsingHPLC-ElecrosprayMassSpectromety:modifiedbyNOTSXUTACng a matrixcurveforuseinquantitation. Apre-existing curve,extractedfrom rabbitsera,was used.forquantitation. This modibcation will avethe greatest effectonthefh samples.Extraction ehesnics| ofmostofthearget fuorochemical rom hefish tissue re likelytobeSgnicanly lower anthosi fromtheplasma.‘Forthisreason, LCMSMS reportedvaluesforthe fish tissue samples shouldbe.consideredto beminimum.
FACT-M4.1, Analysis iPotassiumPerflorooctaneslfonaeorOtherFlaorochemicalinSerumorOther| FluidUsingHPLC-ElecrospayMassSpecromeny:mdi byqarditing sumples vee 8andarcurve racedfrom rabbitsea,nofrom thesamplemai.

I HPLOESMSandEPLCESMSMS1HPLC,analiquot of extrac i injctd an passedthrough reversepha:iidchromatographiccolumn.Based on the afinity of theanalyte fo the sationaryphasein thecolumn relativeto  fiquidmobilephase, theanalyte i retainedfor acharacteristicamour of ve. For ample, in Sacre| solution PFOSmaycheat 80mites.Retaintimesbetweena sandardPFO souionadtheanalyte extractedfrom groundwater in hisanalysis werematchedonthe HPLCsystemtowithin 1%
FollowingHPLC separation, ESMSMSprovide a rapidand acrate easfor analyzinga wide rangeof| organic compoundsinching Borachemicals. Elcospeay, a nization echaiqsue zany fordetectionofmolecular ons isgenerallyoperated atelativelymildtempera. Moleculesaroo,anda primary on,characteris ofthe nalts, is select.This on is bombardedwithhigh-energy gas] ‘subsequent collisionsratesmallersecondaryfoie ragrments uniquetotheprizaryion,which ardecid

‘For example,for PFOS (CJF,SOy)analysis, ion 499isselected asthe characteristic primaryion. Thision| isfragmentedintootherionssuchas80amu(correspondingtoSOy),and130am (CF;SOy).Eachofthese secondaryfragmentsisdetectedaecanbeusdtodiferent PROSfom he compoundstatmighthavetesamecharacteristic 499ama priary ion,but differentchemical compositions and| secondary fon fagmentaion patems.

|
5.1 Quantitative Analysis

| FrothteLVSandLCVISSsys quiverssd poncompan ayepeak arc inthe samplewithanalyte peakareasgeneratedusing asandads exactedfrom rabbitsca.The exractionefficiencyof PROSfrom serofotheranimals as bendetermined t bebetween 75.95%+ atalllevelswithintherangeofquantiation. Islikely that theextraction ficiency ofPROSfromcage| Plasma peosimaicytese.
52 Qualitative Analysis

| Eagleplasmasample exactswereqalaivelyscreened or PEOSA, PFOSAA, M556, MS70, POAA,PHS,and PFDS. During the aralyss,th extractswere bracket by a minimumumberofstandards tmonitoranalyte retention ime.Other tha relativecomparison,no arterestsae vaable.| a
response of 3reasonabledaughic ons (599-580, 59, 130) atareasonable eenton ime.
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| 53 Blanks
: Twocontainerblankswereprovidedand exactedby Jones andKannan. Extractionblankswerealsoi prepared.Noaalytesweredetected ith exacts of eiler the Connersor reeensit
. 5.4 Matrix Spikes
i ‘One PROS matrix spike a250ppbwas preparedfor cachof twoeagleplasma samples.Both matrixspikesshowedgestern80% oovery

55 Laboratory Control Samples
LaboratoryControlSamples renot componentof hissy.

| 5.6 Sample Related Comments
Alldar is screeningqualityonly. Allanalyticalresusoffhtseextractsshouldbe considered tobever preliminary, asthe draconefficiencyofthetreforochemical fom hesemasons ec| i

| ‘Extracts from samples of a agleplasua,bldcagepasa,andfishwereanalyzed quantitativelyforPFOSusingTheLCMSMS. Ingener, PFOSlevelsdeteminedby LCMSMEwer approximety afof| thosedetermined usingLCMS.Its elythatmatintferenceat or aroundmass 459 compataeLCMSanalysis. For the LOMSMS analysis,quantitationwas based onthe 499> 99, 130daughterionsresponse.Matix rfreneat 499 bas een havedino iological staples
| ‘Low level of PFOS(<5pp)weredetectedinseveral of he fishsample;thesevalues aresignificatlylower thanthos reported by Jonessnd Kannan.Iti kel tht a ti trfrotcand4 smcHigh esponse in the LCMSanalysis. Thistypeofanomaly has eenchervedy FACTonoh cumple| analyzedby LCMSandLCVSMS. ¥

NoPFOSabovethlimitofdetectionwasdetected the remaining fishspl analyzedbyLCMSMS.‘Again,thisisincontrasttothe LCMSanalysis.
| Additionally, all umpiesofeagi las wereseemedfothe followingSuorochemicals: PFOSA,FFOSAA,MS70,MSS6,POA, PFHS,and PFDS (sesAppendix Bfordefinitionsof FACTacromyms).Verylow eves(< 5 pb)of PFOSAwere observedintheNorth Americanbald cageplasmssamp. No'PFOSAA, M556,POAA,or S70wasdecid inanyspies.J HS wasdct vy ic acaiwk DSa iit sedmaterialavailableforconfimmation)detectedinevery NothAmericanbald eagleplasmasample.
i ‘Thisdataisscreening quality only. ‘Only 2highlevel(250-ppb)PFOSmatrixspikesamples (cagleplasma)were exactedsndanalyed
1 Bp TEi BimanREE

‘Samplesandextractswillberetained forfutureevaluation,if necessary.
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! 8.1 AttachmentA:TableofLCMSMSResultsfortheAnalysisofEagle PlasmaandFishTissue.
i 82 AhmetB ableof FACTacy rms83 AttachmentC:DataassociatedwithLCMSMSanalysis:84 Attachment D: LCMSreportby . Jones and K.Kaman
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3M Environmental Lab - Fluorine Analytical Chemistry Team FACT-GEN-008

WIEA-SWE-93-020 Sea Eagle Plasma. Batic 5 decidWIEASWE93.017 Sea Eagle Plasma Balic 9 detsctedWIEASWE93012 SeaEaglePlasma Balic As detcted62938263 Bald Eagle Plasma N. America 165 detected62938264 BadEaglePlasma N. Americ 198 detected6250711 Bld Eagle Plasma N. Ancria 9 deteced62935547 BaldEaglePlasma N Anca 1047 detected62936389 Bald Eagle Plasma N. Ameria 26 detected62937030 Bald Eagle Plasma. N. Ameria En detected62937021 Bald Eagle Plasma N. Aneria m detsced
| FS80085 Carp, whole body Pine River, MU BLDFO70312 Lake Trout whole body Siskiwit, MI BDFO0310 Lake Trout whole body Siskivit, MI BLD| 1998095 Brown Trout muscle Detroit River, MI BLD

F787 Ciscowet muscle Lake Superior BLD1998095 Brown Trou Liver Demit River, MI BLQ
| 1996064 Camel Catfshegg  LakeSt Chir, MI  BLQ1998064 ChamelCafihegg  LakeStClim,MI  BLQ

FS80081 LakeTrou,wholebody PineRiver,Ml BQ
FO0181 Lake Trou, wholebody Lake Superior BLD| B00 Wis whieh DamiResd BLD
1998064 Chanel Catfish muscle Lake St Claire, MI BLD

| frmtotqumsmson copy
BLD =limitofdetection (approximately 1ppb)
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