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AnalyticalReportE06-0151

GroundWaterSamplesfromNewly ConstructedWells neartheOakdale, MinnesotaDisposalSite:Varn13,2008

‘The3MEnvironmentalLaboratoryextractedandanalyzedgroundwater samplescollectedbyWestonSolution, Ic. personnel on March 2-3,2006fmnewly consn.ctedwel on anornear ne Oak,Minnesota3 disposalste. Sampleswere retumad ohio SM EnvironmentalLaboratory oranaes
‘ofperfiuorooctancate(PFOA),perfluorooctanesuffonate(POS),perfluorohexanesulfonate (PFHS),andprturceutanesufonat (PFS)underaera psec inber E05.0151 bong -Envionmertal Laborato MethodETS5-154 1 Delamination of PetuotnatedAcsAkehots,Amico,andSuonaes i WatebySodPhaseExtractionsandHn PeromanceLisChromatographyhiassSpecie
The 3M Environmental Laboratorypreparedsets of sample cataines for nin sampling locas,
Eachsamplesetconsistedof afieldsample,fieldsampleduplicate,low fieldspike (1.0ng/mL)andTigh kd spike (10 ng. Each empty containerwasmarked wih 3-1 0hare newhchcomspondedoanal volumeof 50mL. Containers eseredorfedmatsspkesweve fedWhanappropiate maticspeSoon conan heku targe anaes ror 0being cer15eld or samp colecion.
Al sampleswer extractedon March 3,2006andanalyzedon March 3, 2006 and on March , 2006Tatle 1below summarizeshesamp sul. A resusfrcualycoril samples prepared andanalyzed with hesampleswilb reportedand Gscussed SsownSte 1 6 oper.
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21 Sample Collection
‘Samples werecollectedin Naigene™(low-densitypolyethylene)bottiespreparedatthe 3MEman Cabra, Ho1o aiecobchonboas snl otToma SpeVeroetreaorwi APOE LE PAs mamesph onSouBTD
‘analytesofinterest(PFOA, PFOS, PFHS,andPFBS).Collectedsamplebottleswereretumedtothe
laboratoryat ambientconditionsonMarch 3, 2006. Table 2belowdetailsthebottiespreparedandthe
comespondingspikelevelsforeachsamplinglocation.Sampleswerecollectedfrom nine individual
‘sites. Table 3providesthekeycodeforthesampledescriptions.

Table2. Sample Collection and Spike Information.
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Table 3. Sample DescriptionKeyCode.
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Theground watersample,salecucats,an ekmarspikesreumodforanalysis aihaislsediment presen whch coed waterSamplewhen shake dap teseid. adColecied sample wir ceri ged0emovSparesbeeoxroci Ses Seconormerefomaton. AdGtoaly. ineSareesssocmie Wh RWS? gente aabySoong ek oorThe tie below dscnsators cbsanetons hed 650mof SousDowne
Table4. Sample Observations. :
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2.2 Extractionifsamples, cara standards,andsssaited quality onlsampleswero extracted singProcure cutined nETS5.1541 Detominaon iPeuoieledAnAkos,Amnso

‘SulfonatesinWaterbySolidPhaseExtractionsandHigh PerformanceLiquidChromatography/Mass
Spectrometry”. Briefly, 40 mLofsamplewereloadedonto apre-conditionedWaters C18solidphase
‘extraction(SPE)cartridge(Sep-Pak, 1.0, 6cc)using avacuum manifold. TheloadedSPEcartridgesere en Aen Sm ofmean,TiseXTaci osOoreconcentit oe mesoy 5facorcrSgn (ikeVon =40m. ravous < S71) Toclbraionncn oscomplSpee, ipod orks, andipblrk samplesan Spikeswere Gracie deseSb. Bocasahecolle ground eter sampiesCartan vio Scanamo of edmenib acts07m akqotwasconga 3500 onTinsto asare,same bea oifoldtnespk and hgh Sema kespioexact.AR:conpioienon,Po pentcade nltheSPEcatefor exracion rt1 alten avri ots iycoro ames.Theremaingsodswere rane AeroxiacsonwasSoundnecsesey.ET575-154 1docs ot scionsamp cngatonprior 0 xvas.Th meipedmosses vas
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necessaryas thesadmentcompleaycogged he SPEcatidgesaos immediatelypreventing
Compo acing of hewatespl.ThefolmelnolSalexcsna sghyelowsh60.Recoranes cflaboraloymar kesand 16d ampmati spkesdemansiale al he
‘centrifugationstepdidnotsignificantly impactthemethodperformance.

Sampleswaeexactedand alyanahyzedan arch3,200.Thprses orlf
Snaes produoedravensof apponael 60%. Adtonaly.mostedsamplematespeTecovenswars beeen 0.60%. Uponthrfeviow ofthoGoa,ideleined htan cer
Sandardwes 056d o prepare aupper range of heGIBSONGe on March . 2000and albisSanda wes tnSame nasa ratstecoco leS53. On arch , 2008, nw
‘extractedcalibrationcurvewaspreparedusingthesame (newer)standard usedtoprepare the
Calecionbtssokes.MethodDarkeand ap cont spk a 1 iL and 10mg weredso
‘preparedwiththenewcurve.Additionally,thetripblankandtripblankfieldmatrixspikesalongwithEi Samples (E05.0151008 and E06.0161-0110ywere aoreextraced. Futon,owandhgh1ama spe a 1 nd 10 PLverspepar or wosamplesselected t-oxrscon. Fox
hela mat spedsample,anpropaamour of pking standard wasadded oe 40mLSle skalblocs wscn gd11cm he sod.Alsofsledcleanpars
fromthefirstcurve(March 3,2006)againstthethenewcurve(March6, 2006)demonstratedthat aivabas of1.30%wspresen n 1 rkanys.Alsample xtac fom arch 3 2008
erehenreanalyzedaga. ha newcue,Alroots preseied ersa fom he March,208
nasagers henew calbraion ave.
23 Analysis

All sampleandqualitycontrolextractswereanalyzedforthetargetanalytesusinghigh performanceLid romatogaphy tandemmassspectomey(HPLOMSNIS) Parner nginentparameters.
the liquidchromatographygradientprogram, andthespecificmasstransitions analyzedaredescribed
nin aesblow
Table . Instrumant Parameters
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Table 6. Liquid Chromatography Gradient Program
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Table. Mass Transitions
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3.4 Calibration

Calibrationstandards werepreparedbyspikingknownamountsofmethanolicstocksolutionsconianing PFOA,PROS,PRIS,andPFS no40 mLof ASTMype |water. Eachspiked ater
Sandardvas henextracted n re samemanne2 hcolecied Samies. Aota of isespedSandard rangingfom 0.025 gL.1023ROL(roma)wer prepare. A cuacrat, xwaged
Catancvowasusedoi he at oracharate. Thedaawasnt forced Trough zo curingrefingproces. Caloaaingthe Sancard concentration sin he pesk area countsndhreutant
Cairatonure confi acura of 6achcurlpot.Eachextracted cabratonsandr16d 0Gener th i albancurveme inmethodclbaton scours requirementof 425%. The
Sotatoncosficerts ()were reserhan 0650 for a ans.
3.2 Limit ofQuantitation(LOQ)
The LOG forths anaes, adefied nETS-3-154.1,is the lowest no zerocalbaton standard theGive ahhth re counts rewi hase of 4method ankleIdofardiaonor
PFO. PFOS, PFHS, andPFBS 0.0250 ninL, 0.0249 ngmL. 00352 ng.and 00397 nm.especieAreacount companion for he mathodbanksand he owes aitratonstander wil be
proned Secon 35.1
3.3 SystemSuitability

Fiver eplcate pictonsofthsnginLextractedcafbraton standardwasanayzedatthebeginingof
neancesequence 0 amonsrale eral sysemsabi.Thesamesandardvasanalyzedin
triplicateattheendoftheanalyticalsequence.Allanalytesmetmethodacceptancecriteriaoflessthan5% lavesancard deiaton (SD)fotpeak reaand ss an2%RSDfreenton meaboh
Openingand closing systemsay acions.
3.4 Continuing CalibrationDingtecourse ofth antssence,severalcontigcalibration vrfcaon samples
(GOVEwereanayze 1 con tht sian respons adth Inkaabancurv was
conto All COV produced recoverieswin 100344265.which metmethod rer.
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3.5 Blanks
Three peso arks eoprepared andansyzed ith hesamples:methodblanksscentbarks,andflipblanks. Eachbank ypo 5dosedbow
181 Method aris
Several methodbankswereprepare by loading 40mL of ASTM Type waterano G18 SPEcardge and augwin 5 i. of melhancl using the same extacion procedureasssacs.Methodbanks wereprparedi vakiat thlvlofbackround contamination 0ovalextracion proces (eagent war, Gaseware,SPE cartiiges,oc)Tae 5 ss vo ares counts or themethodBlanks andhe LOGstandard assocaiedwinhegvencal so.
Table 8. Method Blank Area Counts for Extractions parformedon 362006.

[sorpotons  Tsompoconmere serge | cours |
on | pros | rms| Presncnstas Vercsoant |wsosost | ma | tao| ww | orross werotpan: [wean | em| we | mms| awsonar verostons |veousss | ms | we| own |aconzs stout [vos| em | ws | wee | am |ncn wodouns |vosouos| wn | wo | ws| avnora orcsouks |voconwos | ss | ess | me | wescons Morcsouns |vocomwor | mas | wm | sw | veron sorcsoms |vocorwos | ure | wor| ow | vive[reCountstipimetrod rkmpingyseo |_aro | aves | trers | sre|EE ——YR 7 72 |Ctoocommemtonrgmt| oso | sos |oamms|omer |

0 tami tt iroh8 rhctng vcr i.Ae kistd ten(adr

182 Somentsanis
Severalmahanolstentbankswero analyze 0 assess systemcotaminaton andsnsiument
camyover. Analytepeakareacountsinall blanksampleswerelessthanhalftheareacountsoftheCaltaton standard used 0esabish heLOG
183 FekdTipBanks

Priortosamplecolecn,anesample coninar as fledi 450 mL ofASTM Type wale,sealed
andshippedtothesamplecollectionsitealongwiththeempty containers.Thissamplewasanalyzeda8feldinpbari Th ipHksaa aan aconlmethodbankhtacoouts orany rage
‘conditions and/orholding ime issuesthatthesamplesmayexperience.Thetargetanalyteswere notdetcted abovetesited LOG n he rp ark.
3.6 Lab Control Spikes (LCSs)
FortheextractionsperformedonMarch 3, 2006, low (0.25 ng/mLnominalconcentration)andhigh (7.5.noi nominal concantaton)acoopesverepreparedaxsnayzed nha, LSEweeropared y pHingknow mountsof he nabs ko40.ofASTUType wae10 produceGesred concentrabon.Thospiedwate amples werothe exactedandanalyzed 1 he samemanneras heSamples. Anayaof pleats LCS a1 we peed evlscosevakles he

avconrvema oncesrisSan
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analmethod a us here foranymodicaionsdaaonsfom ETS8-154.1 Addrly, LCSTests wil bs ood Geenoer metho uncrany nSecion 3.7 Table Sammarshe
CS recovery rests om ne March 8, 006extrac se. LSrecoveriesfom theNaren 3, 2008
Exracionat otgen hrs 5.1 Salarutswrereptfom ha run.
Table 9. "Lab Control Spike Results.
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Tomi Coeaome | ccm| oom | ow | ws | ow| io |
motions |cotnons| 500 | ow| mi | am | se | we
Cimcon |Coser| a| ass| ms | sw | wz | we
miscues |cosmos| 2| da | we| oor | wi | wm

Caveaptimeomystizso1 eam|mem

Cenpi owe ts | gm) | roovey | | 5) |mu
TomimCoeasoe | tcowower| ton | vw| wr [ow| toe | ws
1ppbLabControlSpe | LCS0803082 | 1.01 A Mo 09% 108 108
Imimcomota |icomoues101| vs | ow | owe| tes |
Tomiie |vcooens| wr | sm | wr | sm| ww | we
Tormmoma |icooumes| 01 | sw | ws | sm| sw | wo
opines[icons| wr | os | we | ow| ew | wr

(1) Afrsutsandaveragevaluesised1g oesgrifcat ures according10 EPAroundingnes. RSvasven 0wo.i sv iy mosoaoon
y lesen.spaceraco - SSC

LOS%RSD «SandarddeviationLCSreplicates , yo,ais
3.7 Analytical Uncertainty
Bomthe acrcy(prc fecoveyandprison (RSD)ofheatcoos wereusootisi ekmemosass ata ot a von aha.Ftampheoererryan rocsion 0PEON 5356 on LCSrutswas 874% £3.74.Thamessedpreci
RSD weed 0dcaneth ao oth scr.
Example:Pe0o =32sS74a5aa 74328-8420

[— ones
ning 000014



wena. sy

5syens rn 4 074. Tt rentendTings uswensas or, ncn
PIwm
STHi rbetnJarman tegenite tees tsetseserena roeBeMocs roy FE drs reeet
3.8 Field Matrix Spikes (FMS)
Low (nominalconcentrationof 1.0ng/mL.) andhigh (nominalconcentration 10 ng/mL)fieldmatrixLon retention0pm arstesie fe aigpea ea ohSeen rere le es bod rr ro Ch ia aTr=

oat  sm comssrs,rns on omen
ET

TS areosmmatistami Ai mh?Tass ees1 srsto ets nn ke rn,eeestTeCot
‘standarddeviation (RSD)ofthesample andsample duplicate(andlaboratory duplicate ~ifapplicable).
Allfiekdmatrixspikerecoverieswerewithin 100:30%foral analytesexceptforthe highlevelPFOStepareon0 ofwou leceeLLbc)
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CEeer
POA, BFOS,PEHS, andPEGS rsuts fo th collected samples werepresertedinTal©.Cabortoycorelspewere useaodelemrine th oadacuracyand precio oral anaes.
“Theaccuracyandprecisionwerethenused toestimate theanalyticaluncertaintyfortheresults (100 +S53lo PFOA, 100.3% orPFOS, 1004 86% fotPHI,and 1004 6% fo PFS.Fedmarx
‘spike recoveries within 100+30% demonstratedthattheanalyticalmethodwasappropriateforthe

‘givensamplematrix.

: Airemainingsampleandassociatedprojectdata(hardcopyand electronic) wilbs archivedaccording; 104Enveerreria LaboratorySanders pecanpocedees.

 sugmonma mero
000022



7 Signatures

Alert Lok fof Ue
TTWET he

4 ) af _hdlDBhaiaids SI
TERSeantond Tr

HE i424 £FamRK Reson PRG, Even ow Masgemert oe

Tne 30 EnronLavertyCutAssranaaUr hs udtedhe i a eset orey

x re SA8 iTo eresa aw

000023


	41: AR226-3641


