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Introduction

Resultsarereportedfortheanalysisofa seriesofsurfacewatersamplesreceivedby Centre
AnalyticalLaboratories,Inc.(Centre)from the3M EnvironmentalLaboratory.The samples were
collectedfrom Mobile,Alabama. The Centrestudynumber assignedtotheprojectis023-014.

Specificfluorochemicalcharacterizationby liquidchromatography/tandem mass spectrometry
(LC/MS/MS) was requestedforallsamples. A totalof8 samples were receivedforanalysis.

The samples were prepared and analyzedby LC/MS/MS forthefollowinglistoffluorochemicals:

Table 1:TargetAnalysis

Compound Name Acronvm
PerfluorooctaneSulfonate PFOS
PerfluorooctaneSulfonviamide PFOSA
Perfluorooctanoate POAA

The analyticalmethod used was validatedby Centre. The validationprotocoland resultsare on
filewithCentre. Data presentedhereisthehighestqualitydataavailableatthistime.

2 Sample Receipt

The samples were submitted in individualplasticcontainersand were not preserved. Eight
individualsample containerswere received.Samples were receivedon 05/03/00. The sample
collectiondateswere notsupplied.Chain-of-custodyinformationispresentedinAttachmentA-

3 Holding Times

The analyticalmethod used was validatedagainsta maximum holdingtime of 14 days. The
stabilityoftheanalytesofinterestforlongerperiodshas notbeen determined.
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4 Methods-AnalyticalandPreparatory

4.1 LCIMS/MS
4.1.1 SamplePreparationforLCIMS/MSAnalysis

Sampleswereinitiallytreatedwith200uL of250 mg/Lsodiumthiosulfatesolutiontoremove
residualchlorine.Solidphase extraction(SPE)was used to preparethe samplesfor
LC/MS/MSanalysis.A forty-milliliterportionofsamplewas transferredtoa C18 SPE cartridge.
The cartridgewas firstelutedwith5 mL of40% methanol inwatersoluton.The eluatewas
discardedand the SPE column was then elutedwith 100% methanol. A 5 mi portionof
methanolwas collectedforanalysisby LC/MS/MS. This treatmentresultedinan eight-fold
concentrationofthesamples priortoanalysis.

4.1.2 Sample Analysisby LC/MS/MS

InHPLC, an aliquotofextractisinjectedand passed througha liquid-phasechromatographic
column. Based on theaffinityoftheanalyteforthestationaryphase inthe column relativeto
theliquidmobilephase, theanalyteisretainedfoea characteristicamount oftime. Following
HPLC separation,ES/MS providesa rapidand accuratemeans foranalyzinga wide range of
organiccompounds, includingfluorochemicals.Electrosprayisgenerallyoperatedatrelatively
mildtemperatures;moleculesare ionized,fragmented,and detected.Ionscharacteristicof
known fluorochemicalsareobserved and quantitatedagainststandards.

A HevAeft-PackardHP1 100 HPLC system coupledtoa Micromass UltimaMS/MS was used to
analyzethe sample extracts.Analysiswas performed using selectedreactionmonitoring
(SRM). Samples were extractedon 5/17/00and analyzedby MS/MS on 5/20/00.The HPLC
and MS/MS methods used foranalysisand instrumentparameterscan be found inattachment
D.

5 Analysis

5.1 Calibration
A 7-pointcalibrationcurve was analyzed at the beginning and end of the analyticalsequence
forthe compounds of interest.The calibrationpointswere preparedat 0, 25, 50, 100, 250,
500, and 1000 ng/L (ppt)The response ofthe quantitafionionversusthe concentrationwas
plottedforeach point.Using linearregressionwith 1/xweighting,the slope,y-interceptand
correlationcoefficient(r)and coefficientof determination were determined.A calibrabon
curveisacceptableffr> 0.985(@ > 0.970).

Calibrationstandardsarepreparedusingthesame SPE procedure used forsamples.

Calibrationcheck standardswere analyzedperiodically(everythreetofivesample injections)
throughoutthe analysissequence. Compliance is obtainedifthe standard analyte
concentrationsarewithin+/-20% oftheactualvalue.

Fortheresultsreportedhere,calibrationcriteriawere met.
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5.2 Blanks
Extradon blankswere preparedand analyzedwitheveryextractionbatchof samples.The
extractionblanksshould nothave any targetana@tes presentatorabove theconcentrationof
thelow-levelcalibrationstandard.Forthesesamples,theextractionblankswere compliant.

Instrumentblanksintheform ofcleanmethanol solventwere alsoanalyzedaftereveryhigh-
levelcalibrationstandard,and afterknown high-levelsamples. Again,the blanksshouldnot
have any targetanalytespresentat or above the low-levelcalibrationstandard. For the
samples presentedheretheinstrumentblanksarecompliant.

5.3 Surrogates
Surrogatespikesarenota component oftheLC/MS/MS analyticalmethod.

5.4 MatrixSpikes
Matrixspikeswere preparedforeveryfieldsample (excludingblanks)at a concentrationof
100 ng/Lusingallcompounds ofinterest.MatrixspikerecoveriesaregiveninAttachment C.
POAA showed low matrixspikerecoveriesinsamples MC-407H and MC-484H. Allother
compounds showed matrixspikesrecoveriesbetween 70-130% inallsamples.

Fieldspikeswere preparedon sample MC-401H at a concentrationof 100 ng/L usingall
compounds ofinterest.FieldspikerecoveriesarealsogiveninAttachmentC. AJIcompounds
showed recoveriesbetween 70-130%.

5.5 Duplicates
Allfieldsamples (excludingblanks)were analyzedinduplicate.Resultsaregivenalongwith
thesample resultsinAttachmentB.

5.6 LaboratoryControlSamples
Milliqwaterwas spikedwithallcompound ofinterestat25 and 250 ng/L.Allrecoveriesforall
compounds were between 70-130% ineach LCS. Recoveriesaregivenwiththe raw data in
Attachment D.

5.7 Sample Related Comments
Fieldblanksamples consistedof empty containers.Fortymillilitersof type Iwater filtered
througha hypercarbcartridgewas added to the empty containerand analyzedinthe same
manner as theothersamples.

6 Data Summary

Please see Attachment B fora detailedlistingoftheanalyticalresults.

7 DatalSample Retention

Samples are disposed ofone month afterthereportisissued unlessotherwisespecified.All
electronicdata isarchivedon retrievablemedia and hard copy reportsare storedindata
foldersmaintainedby Centre.
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8 Attachments

8.1 AttachmentA Chain-of-Custody

8.2 AttachmentB: Results.

8.3 AttachmentC:MatrixSpikeRecoveries(Fieldand LaboratorySpikes)

8.4 AttachmentD: LC/MS/MS Raw AnalyticalData

9 Signatures

,@John M. FiMt@r-Operafions Manager Date

KevinJ Lloyd,VicePresident Date

Other Lab Members ContributingtoData

Enaksha Wickremesinhe
Karen Smith
David Bell
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Cc=ntreAnalytical
LaboratoriFs, Inc.

3048 Research Drive,StateCollegePA 16801 814-231-8032 FAX 814-231-1253

AnalyticalResultsW2151Mobile,Alabama

3M Sample Identification Sample Description PFOS (ng/L) PFOSA (ngIL) POAA (ng/L)

MC-401H SiteI-P/NSurfaceWater 23.9 J 6.6J 25.5
MC-403H SiteI-P/NSurfaceWater Duplicate 22.0 J 6.2J 27
MC-406H Site2-P/NSurfaceWater 39.6 12.9J 53.9
NA Site2-P/NSurfaceWater Duplicate 42.8 13.3J 59.8
MC-407H Site3-P/NSurfaceWater 34.7 8.61 82.6
NA Site3-P/NSurfaceWater Duplicate 36.3 9.81. a2.8
MC-408H FieldBlank-P/NEmpty < 25 < 25 < 25
MC-484H QuietSurfaceWater 33.3 7.9J 27
NA QuietSurfaceWater Duplicate 31.5 7.6J 24.9J

J -Compound ispresent,butbelowthereportinglimitof25 ng/L The resultisan estimatedvalue.

Method DetectionUmitsare appro)dmately2.5ng[LforPFOS and PFOSA and 7.5 ng/LforPOAA.

AMk Pi"serefertothereversesideforourstandardformsandconditfons.
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