
+ ARAAG- 3633
SHENVIROMENTAL LABORATORYReroR0 Eos

Final Report

Analysis of PFOA, PFOS, PFHS, and PFBS

From Newly Constructed Wells at the Oakdale, Minnesota

Disposal Site

Laboratory Request Number: E08-0151

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

Testing Laboratory

3M EHS Operations
3M Environmental Laboratory

Building 2-3E-09
935 Bush Avenue

St. Paul, MN 55106

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

xa ThatestingreportedheroinmeottherequirementsofISOMED 17026-1999“Generalsconce of Soi otCube baton scriinc ihET attKorasin akmswisPorm rsSarsSeian50SOS RE
Contitcate #2052.01

— once ror

000006



MenvROENTA BoRATORYrotoExons

3M Environmental Laboratory
3MEnveonmerialbarat Manager: Wika K Reagen, PD.3MTechicalLead: MicheleMalis,PI.ReportAutorMicheleNainsiySusanWollSMEnvironmental Laboratory ProfessionalSecsPrscnne!Gail ety. PaceAnayaLabOps‘Grd Caron,PacoAnalyica LabOps

Analytical ReportE06-0151

(GroundWater Sample omNewly ConstructedVie nearthe Oakdale, Minnesota Disposal SteMarch 13,2006
EESTI
TheGMEnicnmental Laboratory extracted andanalyzed groundwatersamplescolecie by WestonSolon, In personnelonMach2.5, 2000 ro newly conniewel onanit ne he Oaks,Minnesota i Gposalso.Samples erorama to 10 SW EnvicrmentalLaborerfor naeofperfucroocancale (PFOA). perfurooctanesuonats (PROS) periucrohaxane sont (FS),a1 perfuorobdanssulfonate (PFBS)nerlaboratory projec moe £05.0151vonEnvionmertlLaborato MehodETS6.1541DelaminationofPefuotinatedAccsAkenAmide. andSuloaies IWales by SoldPhas Extactonsand HighPaiomenceLous
Chromatography/MassSpectrometry”.

“The 3M Environmental Laboratoryproparedsets ofsampl containers for ine sampling locationsEschsample el consisted of a kd sample.fedsamplecupicte,owfedspi (10im)andHigh fedSpike 10nignL). Each empty coiainerwasmarked wih a 0hero:lowhchGoresponded0: revomof 450 TL. Contanrsose forfedmarspkeswer tedthanapropritemaxspkesooncontaining he four argelanaes rir 0 bengsot 1befed forsamecolecion
A spies weroextractedonMarch 8, 2006andanalyzedon March 3, 2008andonMarch ,2006
‘Table 1belowsummarizesthesampleresis.Allresuitsforquality controlsamplespreparedandanalyzedwit the sampleswil be reported an discussedsumer nsrepo

aa hetesting oored horimeth irrofSOIED 170261858 “GortRomarioComes sTing nd ColaoLoon ssrénes wihDAE Crt 01Tenn hatte wihsao ndsaan oomnrci 0oT rsoe,
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Table1. Samplo Results Summary.
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2.1 Sample Collection
‘Sampleswere collectedin Nalgene™(low-densitypolyethylene)bottiespreparedatthe3M
EnvironmentalLaboratory. Priortosamplecollection,bottles designatedfor fieldmatrixspikeswere
‘spikedin thelaboratorywith aknownvolumeofanappropriatematrixspikingsolutioncontainingtheanaesofnires (PFOA, PFOS,PFHS,and PFBS). Colectad samp btieswerereumed othelaboratory at ambientcondiionsonMarch 5 2006 Table 2belowdeadteboties prepared an hecorespondingspkelevelsforeachsampinglocaton.Sermpleswere coleciedfom pin maida!Stes Tablo 3provides hekey cod ar in sampledescrptors.
Table 2. SampleCollection and Spike Information.
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Table3. Sample Description Key Code.
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“The ound watersamples,sample dupicaes, and iedmat spas retume fo analysisailhad
it seamen presentwhch care hewarsamplewhenshaken 1 disperse hesods. Al

Coleciedsampleswerdcentfgedo removepariulatebefore extraction.SeeSecon22ormore
fomaton.Addtonaly,inesamplesassociatedwhRWS?generated afatsongperleu odor.
Thetaleblow describesaddons observationsnote for eachof hesample locators.

Table4. SampleObservations.
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2.2 Extraction

Allsamples, calibration standards, andassociatedquality controlsampleswereextractedusingthe
procedure cutined nETS154.1 “Determination ofPefuorinatedAcids, Alcona, Amides, end
Bifonalos nWate bySoldPhaseExtraclonsand HhPerfomanceLiqudChromatogaphyass
Spocvomety’. Brefy, 40 mLofsamplewere loadedonto  pe-conditonedWatersC18sokd phase

‘ivacion (SPE)catiage (Sap-Pal, 1.0.9, 6.5)Usd avacuummano.TheloadedSPEcaridges
Werethen cutedwih 5mLof methancl. Thisextraction procedure concentrates thesamplesby a
otorof igh. infial volume = 40 mL, nalvolume = §mL). Thecaibatlonstandard, labcontol
Spikes, mihodbanks,andnp lanksampleandsplkeswereextracted a described above. Because
re caiecied roundwatesamplescontainedvib Sgnfican amountsof secmenlpariuate he
40mt.aq wascentiugedst3500 om fo enmines for al samples,samp cuplates, owfeld
mat spkesand hgh kdmalispkesprior toextraction.Aerceiugaon,hesupematantves
ead intothe SPEcard or uractonsmaotecalbratostandards and aborator quai
onirolsamples.The remaining sodswere rained f thr extractionwasdeemednecessary

E75.5.154.1 oesnot desc samplecantugaton prior exactn.This methodmodication was
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necessaryathsediment completely cogge heSPEcares mos mmadtey prevrtingCompete loading of hewarsaleTog ial thalSal rac rad Stylo sc.Recorateof barton mtxspikes and fdSalmat kesGeman tedhk
‘centrifugationstepdidnotsignificantlyimpactthemethodperformance.

‘Sampleweeextactdand al anayze onMirch 3, 208,Tho ip larksksoralouranaesproduosd recoversofsprouts60%.Adda.mostfed samplema seTecoveneswerebeeon60-60%. Upon erei oft da ies Golem tancerSonar es used opapa th Uppet angeof heCalbraionCun on etch 5. 2005 6 ot1sSanda wesnthSacre use reper 0ColecoptsSpe. On ath 006, nw
‘extractedcalibrationcurvewaspreparedusingthe same (newer)standardusedtopreparethe
‘collectionbottle spikes.Methodblanks andlab controlspikesat 1 ng/mLand 10ng/mLwerealsooperonewciv, AdSianaly. he ip barkandpk10 al SesSong wiRoSamples (E06.0151-008 0dE05 OTS101 1 wero ao races.Fata,owaps ghIamarapes a 1 nd 10 GILwero prepare fo 1 tysapsseese rrrracton. Eoneamatesledames,an oppsantof sp sand wes accede 40 i.Samplesiquobefor 1scenatemo heSok. Analysisofselsciedcalbratonprisromth rt curv (arch 3, 2006) again hehenewcave (aft 2009) amonsttedbtsSeatsos of 0.30%wasresentin ef anys.AsaloxoHonWaren 008Wer hnreanalyzedagathanewcrv. AL168s resendRe fefor 6 Mach6, 2008
‘analysisagainstthenewcalibrationcurve.

2.3 Analysis
ifsampleandcust conrol extract wereany for nageanos using ihpromanceidcromalographyandommas specomety(HPLCMSAIS).Parinet nsiment parameters.uichromatosapnyracer program,and1sSpeci maceanstonsanoeedtoSoveisprt dm
Table 5. Instrument Parametors
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Table. Liquid Chromatography Gradient Program
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3.1 Calibration

‘Calibrationstandards were preparedbyspikingknown amountsofmethanolicstocksolutionsir ogvreesa TL ASTHODei,ivmoCIEe AeAerse,Ana evs,PeShes el, Tec reo ogen CrEtrlosrobeSr lr he SE celr‘correlationcoefficients (r) weregreaterthan0.999forall analytes.

3.2 Limit of Quantitation (LOQ)ELT co SHUI 541 ryan csrsinSe aSd rs cenPRONTOPPSSarre eiSOdaeiyAeoon ea onSo eSrede :
3.3SystemSuitabilityinhcr gnsci crnsr vosrytogniToave srrPeSe ree unreelSise esLT Ts ie feSra a es
3.4 ContinuingCalibrationSt 2 CSE pcssrtrr tranttnsarirepeereesEanesesrote
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3.6 Lab Control Spikes (LCSs)
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Table 9. “Lab Control Spike Results.
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3.7 Analytical Uncertainty
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Tus,LOS accuracy routs rangefm 64251107%,To abackircofhowdhandstraswhencamped S05 essa
To0mtums 00%ices
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and 100 £6.6%,respectively.

3.8 FieldMatrix Spikes (FMS)
Low (nominal concentrationof1.0ng/mL) andhigh (nominalconcentration 10 ng/L) field matrix
‘spikeswerecollectedateachsampiingpointtoverifythattheanalyticalmethodisapplicabletotheCimon.Fama sokoesieMab among tossTOLDconnal routcomparthalmatic nL rrihoonoR alrrief rn orssA 5 eso Ttasc wihPcpe
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Th le Tbe1010) blowsmthsrlrut fold mati coursan ah
‘matrixspikereovoeries(ifapplicable)fortheninelocationsas wellastheTripBlank. Eachtable
providestheaverageconcentrationandtherelativepercentdifference (RPD)orrelative percent
‘standarddeviation (RSD)ofthe sampleandsampleduplicate (andlaboratorydupiicate ~ifapplicable).
Allfieldmatrixspikerecoverieswerewithin 100:30%forallanalytesexceptforthehighlevel PFOSmans ssoomea ihFAS LMSIDF EO8015 100wine anon o 1%Toracsecreor PFO resascot walaooh ido
lowfieldmatrixspike, aswelasthe lowandhigh levellabmatrixspikes,producedrecoverieswithinite
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. PFOA,PROS,PHS,and PFBS resus forthe collected samples werepresentedinTable 1
= Laboratory contol spieswereused to deermine themethodaccuracyandprecision forallanalytes.

Theaceeacyandprecisionwerothenusedfo esimateheanaytcal uncertain orthe resuts(100 +
5.6% orPFOA 100 2 3.7% or PROS,100+ 6.69% for PFHS,and 1001.66% for PFBS). Fieldmatix
Spikerecoveries witin 100%30%deronstetedthal heanalyticalmethod was approprite for he
givensamplemat. ¥

Al remainingsample andassociatedprojectdata(ardoopyand electronic) il bearchived according
03MEnisonmentalLaboratorystandard operating pocecies.
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