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Introduction

Resultsarereportedfbrtheanalysisofa seriesofwaterand sedimentsamplesreceivedby
CentreAnalyticalLaboratories,Inc.(Centre)from the 3M EnvironmentalLaboratory.The
samples were collectedfrom PortSt.Lucie,Floridaand are partof3M ProjectEOO-2003. The'
Centrestudynumber assignedtotheprojectis023-014.

Specificfluorochemicalcharacterizationby liquidchromatography/tandem mass spectrometry
(LCIMS/MS) and ionchromatographywas requestedforallsamples. A totalof45 samples
were receivedforanalysis.

The samples were preparedand analyzedby LC/MS/MS forthefollowinglistoffluorochemicals:

Table 1:TargetAnalysis

Comoound Name Acronvm
PerfluorooctaneSutfonate PFOS

-PerfluorooctaneSulfonvlamide PFOSA
Perfluorooctanoate POAA

The analyticalmethods used forwater samples were validatedby Centre.The validationprotocol
and resultsare on filewithCentre. The methods were modifiedforthe sedimentsamples,
however theprocedureshave not been fullyvalidatedforthismatrix.Data presentedhere isthe
highestqualitydataavailableatthistime.

2 Sample Receipt

The samples were submided inindividualplasticcontainersand were not preserved. Forty-five
individualsample containerswere received.Samples were receivedon 7/25/00.The samples
were collectedbetween 7/18/00and 7/19/00.Chain-of-custodyinformatonispresentedin
AttachmentA.

3 Holding Times

The analyticalmethod used was validatedagainsta maximum holdingtime of14 days.Stability
afterthistimeperiodhas not been validated,however itshouldbe noted thatfieldfortifications
have shown acceptablerecoveriesatthe100 ng/Lforperiodslongerthan 14 days.
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4 Methods-AnalyticalandPreparatory

4.1 LC/MS/MS
4.1.1 Sample Preparation forLC/MS/MS Analysis

Water samples were initiallytreatedwith 200 uL of250 mg/L sodium thiosulfatesolubon to
remove residualchlorine.Solidphase extracbon(SPE) was used topreparethesamples for.
LC/MS/MS analysis.A forty-milliliterportionofsample was transferredtoa CiaSPE cartridge.
The cartridgevm'-s@rit-elutedwith5 mL of40% methanolinwater solution.The eluatewas
discardedand the SPE column was thenelutedwith100% methanol. A 5 mL portionof
methanolwas collectedforanalysisby LC/MS/MS. Thistreatmentresultedinan eight-fold
concentrationofthesamplespriortoanalysis.'

Forthesedimentand sludgesamples,a representativeportionofsample (5grams)was first
extractedinto5 mi ofmethanol.The extractswere filteredand dilutedtoa finalvolume of40
mL withType Iwater.The dilutedextractswere thentreatedinthesame manner as thewater
samples,beginningwiththesolidphase extraction.

4.1.2 Sample Analysis by LC/MSIMS

InHPLC, an aliquotofextractisinjectedand passed througha liquid-phasechromatographic
column. Based on theaffinityoftheanalyteforthestationaryphase inthecolumn relativeto
theliquidmobile phase,theanalyteis-retainedfora charactedstcamount ofUme. Following
HPLC separabon,ES/MS providesa rapidand accuratemeans foranalyzinga vade rangeof
organiccompounds, includingfluorochemicals.Electrosprayisgenerallyoperatedatrelatively
mildtemperatures;moleculesare ionized,fragmented,and detected.Ionscharacteristicof
known fluorochemicalsareobserved and quantitatedagainststandards.

A Hewlett-PackardHPI.100HPLC system coupledtoa Micromass Ultma MS/MS was used to
analyzethe sample extracts.Analysiswas performedusingselectedreactionmonitoring
(SRM). Water sampleswere extractedbetween 8115100and 8/17/00and analyzedby MS/MS
between 8/18/00and 8/23/00.Sediment and sludgesamples were extractedon 8/18/00and
were analyzedby MS/MS on 8121/00.The HPLC and MS/MS methods used foranalysisand
instrumentparameterscan be foundinAttachmentsD and E.

5 Analysis

5.1 Calibration
A 7-pointcalibraboncurvewas analyzedatthebeginningand end oftheanalyticalsequence
forthecompounds ofinterest.The calibrationpointswere preparedat0,25,50, 100,250,
500, and 1000 ng/L (ppt)forLC/MS/MS analysis.The instrumentresponseversusthe
concentrationwas plottedforeach point.Usinglinearregressionwith1/xweighting,theslope,
y-interceptand correlationcoefficient(r)and coefficientofdetermination(@)were determined.
A calibraboncurveisacceptableI r> 0.985(r,2> 0.970).

Calibrabonstandardsarepreparedusingthesame S.PEprocedureused forsamples.
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Calibrationcheck standardswere analyzed periodically(everythreetofivesample injections)
throughoutthe analysissequence. Compliance is obtained ffthe standard analyte
concentrationsarewithin+/-20% oftheactualvalue.

For theresultsreportedhere,calibrationcriteriawere met.

5.2 Blanks
Extracfionblankswere preparedand analyzed withevery extractionbatchof samples.The
extractionblanksshouldnothave any targetanalytespresentator above theconcentrationof
thelow-levelcalibrationstandard.Forthese samples,theextractionblankswere complia6t.

Instrumentblanks-in.ttleform ofcleanmethanol solventwere alsoanalyzed aftereveryhigh-
levelcalibrationsianda@d,and afterknown high-levelsamples. Again,the blanksshould not
have any targetanalytespresentat or above the low-levelcalib-rabon.standard. For the
samples presentedhere theinstrumentblanksare compliant.

5.3 Surrogates
Surrogatespikesarenota component oftheLC/MS/MS analyticalmethods.

5.4 MatrixSpikes
Matrixspikeswere preparedforeveryfieldsample usingallcompounds of interestMatrix
spikerecoveriesare giveninAttachment C.

Fieldspikeswere submittedwiththewater samples. Fieldspikerecoveriesare alsoincluded
inAttachmentC. The resultsfrom the200 pptfieldspikeforsample QSW Palm City-C-FMS-
200pptA indicatethatthissample was spikedat1000 pptratherthan200 ppt. The resultsfor
QSW Palm-City-C-FMS-200pptB indicatea 200 pptspikingconcentrafion.

5.5 Duplicates
Allfieldsamples were analyzed induplicate.Resultsare givenalong withthe sample results
inAttachment B.

5.6 LaboratoryControlSamples
For LC/MS/MS analyses,Milliqwaterwas spikedwithallcompounds ofinterestat25 and 250
ng/L duringeach extractionset. Allrecoveriesforallcompounds were between 70-130% in
each LCS. Resultsaregivenalongwiththe raw datainAttachments D and E.

5.7 Sample RelatedComments
There areno othersample relatedcomments forthisdataseL

6 Data Summary

Please see Attachment B fora detailedlistingof the analyticalresults.Surfacewater results
are reportedinpartsper trillion(ppt)(ngIL).Sediment and sludgesample resultsare reported
inpartsperbillion(ppb)(ng/g)on both an as-receivedand dry-weightbasis.
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7 DatalSample Retention

Samplesaredisposedofonemonthafterthereportisissuedunlessotherwisespecified.AJI
electronicdataisarchivedon retrievablemedia and hard copy reportsare storedindata
foldersmaintainedby Centre.

8 Attachments

8.1 AttachmentA-Chah-of-Custody

8.2 Attachment B:Results.

8.3 AttachmentC: MatrixSpikeRecoveries

8.4 AttachmentD: LC/MS/MS Raw AnalyticalData (SurfaceWater Samples)

8.5 AttachmentE: LC/MSIMS Raw AnalyticalData (Sedimentand SludgeSamples)

9 Signatures

l@7
ohn M. Flaherty, a OperafionsManager Date

KevinJ Uoyd,VicePresident Date

OtherLab Members ContributingtoData

Karen Smith

0
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ANALYTICALREPORT771

Centre Analytical
Laboratoric=s,Inc.

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

AnalyticalResultsEOO-2003 PortSt.Lucie,FL Resampling (watersamples)

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

MDWPIN-R-0-C <25 or < 25
MDWPIN-R-0-C dup < 25 < 25 < 25
MDWPIN-Lime-C < 25 < 25 < 25
MDWPIN-Lime-C dup -c.25 < 25 < 25
MDWPOut -C <25 < 25 < 25
MDWPOut-C dup <25 < 25 < 25
NPWWTPEff -C 14.7 J < 25 15.11
NPWWTPEff-C dup 16.6 J < 25 14.1 J
NPWWTPCC-C 85.5 4.4 J 42.9
NPWWTPCC-C dup 78.8 3.5 J 40.2
PSLF Leach-C 429 7.0 1 1030
PSLF Leach-C dup 425 8.0 J 1020
TW#2 FireDept-C < 25 < 25 < 25 -
TW#2 FireDept-C dup < 25 < 25 < 25
SW#3 SH-C 7.8 J < 25 < 25
SW#3 SH-C dup 5.4 J < 25 < 25
TW#3 Penpark-C < 25 < 25 < 25
TW#3 Penpark-C dup < 25 < 25 < 25
SW#l Penpark-C 5.2 J < 25 < 25
SW#l Penpark-C dup 4.1 J < 25 < 25
TW#l HolidayInn-C <25 < 25 <25
TW#l HolidayInn-C dup <25 < 25 < 25
SW#2 MCM-C 7.7J < 25 < 25
SW#2 MCM-C dup 9.3 J < 25 < 25
OSW Palm City-C 2930 30.0 96.9
QSW Palm City-Cdup 2850 27.5 97.1
BlindDup Cl <25 < 25 < 25
BlindDup Cl dup < 25 < 25 < 25
BlindDup C2 8.0 J < 25 < 25
BlindDup C2 dup 9.8 J < 25 < 25

J -Compound ispresent,but below the reportinglimitof25 ng/L. The resultisan estimated value.

Method DetectionLimitsare approximately 2.5ng/L forPFOS and PFOSA and 7.5 ng/L forPOAA.

pl@assrefertoft reveme sideforourstandardtonnsand conditions.
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ANALYTICALREPORT,;,@@,.@,"'

Centrc=.Analytical
ao§\k\W@ Laboratoric=s,Inc.
3048 Research Drive,StateCollegePA 16801 814-231-8032 FAX 814-231-1253

AnalyticalResultsEOO-2003 PortSt.Lucie,FL Resampling (solids)

3M Sample Identification PFOS (ug/Kg) PFOSA (ug/Kg) POAA (ug/Kg)

(asreceived) (asreceived) (asreceived)

NPWWTP Sludge-C 1.36 < 0.200' < 0.200

NPWWTP Sludge-C dup 1.30 < 0.200 < 0.200

SED #3 SH-C < 0.200 < 0.200 < 0.200

SED #3 SH-C dup < 0.200 < 0.200 < 0.200

SED#L Penpark-C < 0.200 < 0.200 < 0.200

SED#L Penpark-C dup < 0.200 < 0.200 < 0.200

SED#2 MCM-C < 0.200 < 0.200 < 0.200

SED#2 MCM-C dup < 0.200 < 0.200 < 0.200

3M Sample Identification PFOS (ug/Kg) PFOSA (ug/Kg) POAA (ug/Kg)

(dryweight) (dryweight) (dryweight)

NPWWTP Sludge-C 62.9 < 9.3 < 9.3

NPWWTP Sludge-C dup 60.2 < 9.3 < 9.3

SED #3 SH-C < 0.261 < 0.261 < 0.261

SED #3 SH-C dup < 0.261 < 0.261 < 0.261

SED#L Penpark-C < 0.263 < 0.263 < 0.263

SED#L Penpark-C dup < 0.263 < 0.263 < 0.263
SED#2 MCM-C < 0.304 < 0.304 < 0.304

SED#2 MCM-C dup. < 0.304 < 0.304 < 0.304

J -Compound ispresent,but below the reportinglimit.The resultisan estimated value.

A!Tk pleaserefertothervversesideforourstandardtermsand conditions.
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