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Amended Final Report

Analysisof PFBS, PFHS, PFOS and PFOA in Water Samples
Collected at 3M Guin

Laboratory Request Number: E05-0662

Method Requirement: 3M Method ETS-8-154.1 (modified)

Testing Laboratory

3M EHS Operations.
3M Environmental Laboratory

Building 2-36-09
935 Bush Avenue
St Paul, MN 55108

Requester

Gary Hohenstein
3M Building 42-02-E-27

PO Box 3331
‘Saint Paul, MN 55133-3331

Phone: (651) 778-5150
Fax (651) 778-7203
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‘analyzedwiththesampleswilbereportedanddiscussedelsewhereinthisreport.
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Table1. "Sample Results Summary
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24 SampleCollection
‘Sampleswerscolictedinpre-finsed Noigene™(owdensitypolyethylene)botlespreparedatthe3M.HrcomEEREleeceEE FR SeMe
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Table2. Sample Collection and Spike Information.
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22 Extraction
Ailsamples,caltrationsandr,and associated qualtycontosamples wereetraciedusing a
maxdfiedprocedure ofETS-8-154.1DeterminationofPertucrinaledAcids,Alcohcs,Amides,and
‘Suifonates in WatarbySol PhaseExtractionsandHighPerfomanceLiqid ChromalographyMass
‘Spectromety’. Brief,40mL ofsamplewere loadedorto a praconditionedWatersG18sok phase

‘xvachon (SPE) carriige(Sep-Pak 1.05, 8 x) sng avacuum maniod. TheloadedSPEcartidges
‘werethenakutedwih 5 i.of methancl.Thisextractionprocedureconceniates thesamplesby a
factor of sight.(flvolume =40mL, nalvolume = SL).
‘SamplswereexactedonSeplembar22, 2005andanalyzedon September23, 2005.

23 Analysis
samsmatcic mcsvrsson £700PVE,POSPEASUSTON12
Ling ighperfomancelidchromatography ander massspacomety(HPLCAVSIMS).

Partinent nstumentparamelers thelaudchromatography gradientprogram,andth specific mass.
‘ransiionsanalyzedaredescrioedinthe abiesbaw.
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‘Table 4. Liquid Chromatography Gradient Program
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34 Calibration
Calbratonsiancarcswerepreparedbysping own aroun of tock tonscorfaining the targetanalytesplusth surogateno40 ml ofASTMtype |wale.Each spike wate standardwas hen’tracted inthe sams manner asthecalciedsamples. A laloftenspikedstandards ranging rom
0.025nginLto 25ng. {romina)were prepared. Aquadratic, fxweighed,caibrationcurvewas

usedtothedaafor eachanalyte.The daawasnctorcedtrorighzerodunghe filing process.
‘Caculating hestandard concerto sing he peak reacousad heresuant caltraton curve
‘onfimedaccuracyofeachcurvepon.Each exactedcoloration standard sedto generate he nal
caltraton aurve methemelhodcalbratonaccuracyrequrementof125%. Cosfcentsof
Geteminaion °)were realer than 0 933for al analycs
3.2 Limit of Quantitation (LOQ)ThisLOGfortisanaysis, a5defined inETS-$-154.1, sth lowes!non-zercalbration stencrdin the
curve awichheareacounisgretice hoseofhe methodbank(s). TheLOSforPRBS, PEHS,PFOS, PFOA,andPFOAL,2 °C] were0.0249ngimL,00247 ngimL., 0.0495,0.0245, an 0.0240
nolL. respectively.Areacountcmpavison for hemethodberks andth lowestcaitratn standard
vileprovedinSocton 35.1.

33 System Suitability
Tha 10ngimLextract calbratonstandardwasansiyzedin rpicatsatthebginvingand endofthe
analyticalsequenceto demonstateoveralsystemsubi. AJanaesmetmethod acceptance.
cera fessthan §%rellv stngard deviation (RSD) forpeakarea and less ran 2% RSD for
ofetion ire except for PROA(1.2 “G).Thenitalpercent RSD for PFOR1 2 °C] areacourts was6.7%. ASPFOAI1.2“C]ls asutogato andototarget anal,hedaawas accepied. Closing
percentRSDforareacountsfor thisanayiemetmetecri (4.5%).
3.4 Continuing Calibration
isingthe courseof treanalycalsequence, 6overal contiuingcalbrationverifcaton samples

(CCVe)were analyzed ocont hat the insiumertresponse andth nilcaltration curvewassti
incontel.The fn CCV standardanalyzed producedrecoveriesexceeding 125% oral anaes.
“his standardwas cisabled usingntlcaraion 2 irtmeet accuracyrecuitements. System
‘Suto snares analyzed immediatlyator isnrcomplantCCV proc oe recoveries within00225 cercnera=ng at1 FSTUm&rt Wa 911Control. Sampleswerarot ean zed

35 Blanks
Thea types ofbankswerepregared andanalyzedwiththesamples:matoblanks,soventblanks,
andfel bart. Eochbank ype adoscribedbow.
351 MathodBlanks
‘Severalmethodbiankswere preparedbylading40 mL. of AST Type |wator ono a C18 SPE
cartidgeand suing winSLofmethanlusing th same exracton proces asiesamples.
Nhodbanswere preparedto evaluat thlvelsof backgroundcontamination theoveral

‘extractionprocess(reagentwaer,Gassars, SPEcaries,etc)Tae sishoareacoun fo the‘mefodbias an tho LOQsiandardassocitedwilh he ive dataset.For isdataset,fourofhe
eightmethodBankswere spked PFOA(1.2 °C srrogaesoluton oachieve ira concentatnof
approximately Snail. Sutogate recoveries rangedfom 106-1525.
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Table 6. Method Blank Area Counts:
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Table 7. “SurrogateRecoveriesofSpikedMethodBlanks.
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352 SoiventBlanks
‘Severalmethanolsoiventblankswereanalyzed 0assesssystem contaminationandi instrument.
‘canyover. Anayiepeak areacounts inalBarksampleswere es thanhalf the areacourtsof he
caltrafonstandardused fo ostabienteLOG.
383 FiekdTrpBlanks
Prior samp cllecton,onesamplecontainerwas fledith 450mLofASTM Type |wate,sealed,andshipped tothesamplecalcton stealongwttheempty cxtainars. Thssamplewasanalyzed
25flip lark.Thetipblank sevesasan acctionalmoodblankthat aceourds oranystorage
conditions anclorholding imo ssuesthattheamples mayexperience. Tha targetanalytes werehot
elocteddovethe statedLOQInthe rpblank.
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36 LabControl Spikes (LCSs)
Low (0.25 ngimL nominalconcentrator) and high (7.5ng/mLnominal conceniaton)labcontrolspkes
werapropered ardanalyzedin rpicate. LCS wero proparedbyspingknownamountsof the
‘analytesinto 40mLofASTMType |water toproducethedasiedconcaniration. Thespikeater
‘sampleswere henextractedandanalyzedin th samemannerasthesamples. Table8 summarizes
heLCSrecovery rest. ALCS etmethodacceptancecrleiaof 100£25% foraccuracyand
<£153%rlatvestandarddeviation(RSD)forprecision.Theaccuracyandprecisionof LOS atawilbe.
usedto determineoveralmethoduncertainty hn Secton 37.

‘Table 8, “Lab Control Spike Results.
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3.7 Analytical Uncertainty
Bol the acctracy(percentrecovery)andprecision(ARSD)ofthelb oriol spikeswereused fo

‘siimatetheoveral method'sanalylcal uncertaintyfor a givenanale.Forexample,theoyeral
‘acouracyand precision forPFOAbasedonLGSresuswas 105% 24.73%.Themeasured precision

(RSD)isthen used to determine therangeofthe accuracy.
Example;

108400473)=4.988
106.+4.966100.965;105-4.966=100.0335

Thus,LCS acotracyresults rangefom 100% to 110%. The absolute diferenceof thelowend
igh evi oftisrange,whencompared 100%, ar thencalcated.

110%100%=10%
100%-100%= 0%.

“Temostconservative(anges)absolut ference ithen used 5teanalytical uncertainty frhe
given onsite. Therefor theanalcaluncartaintyfor PFOAis given as 100106 for theseresus.
Tieanayica uncertainty, asdefinedhere, fxPFES,PFHS,and PFOSIs100254%, 10047.5%,and
100125, especial.
38 Surrogates
Alihoughntspecified in heETS 8-1641, PFOA [1.2 °C]wasadded 0allsamplesandsample
‘pikes25. sumogats toavaluat overal mefhodperormanca.The inal PFOA [1.2 °C]concentration
Was 500ng/mL. Smog recoveriesa epartad i henex!section wihsamp data.

ColoiaadangleConcorsoSuga Recor «CASSConnon. go

39 Field Matrix Spikes (FMS)
Low (nominalconcentrationof 0.1ng/L),mid (nominalconceniraon of ng/mL), an igh (nominal
‘Goncertraton 10 gil)fedmalr spieswerecollectedat eachsamplingpoi fovetthatfe
‘analyticalmethodis ppicable to thecolectedmati.Fle matrixsph recovers Vitinmethod
‘scooptance rteraof 100230 confirm that“uknown”components hesamyemardonot
Inteforswihtheextraction andanalyssof theanalytesof terest.Fisdmatrix spikeswillbe.
preseniodinthe nextsection wit thesampleca.
rsa (CARSoiorcanaton-Avge Connon:FldSanghFSSA05) gc,Recor SomaCoram
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