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carboxylate-based fluorochemicals and more specifically, our September 5, 2006 submission on
‘water samples taken from groundwaterwells and from the water distribution system at the 3M

HN ——
an on-going site-related environmental assessment of fluorochemicals that 3M is performing for

its 3M Cordova, Illinois manufacturing facility. As part ofthis effort, which is being done withesBoelenhAyTere
received the enclosed well water data taken from various sites on and in the vicinity of the 3MARaAAEawLyEnan(5 orsandaonor ofem
closed lee nd aap dieing sling location, da. sumay ble, nd
‘analytical report (Interim Report #2-Analysis of3M Cordova Groundwater Samples: DecemberPeso. hePOR Phraoommne Ae(PRAdE LAWY eoPostonoriSen aen

I——eeienepn Boe weeresecg he ctmoonToa mae
placing these results in the 8(c) docketas a supplement to previous submissions.
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1you have any questions or would like any additional information, please contact Deanna
Lucblerat (651) 737-1374 or diluebker@mmm.co

m

Sincerely,

See a3. Sunset (0%)

Jekn B. Sweeney
Staff Vice President, 3M Environment

al, Health and Safety Operations

Enclosures (3)
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Sponsor Representative
GayHienEnrormenta ManagerSpeci Prec, ENS GporstonsBla22450Sha unSstas 000Phone: 851) 7373570
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Study Director
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7.2. SampleCollection

Sampleswerecollectedin250mLNeigene™(high-ensitypolyethylene)botespreparedatthe3MfrmEeSEEr
7.3 Sample Preparation i

731 ETS81104 :

‘Sampleswerepreparedbyremoving a 1mLaliquotofthewellmixedsampleand diutingit with 9mLof
‘methanol (dilutionfactorof 10).
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8.1 Calibration -

Ceara nistycmnosERTSEREETEe LaeREE in
includedin the finalcalibrationcurve metthemethodcalibrationaccuracyrequirementof125%EeBE :
ag
aeracokes
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8.2 System SultabllityMuti cians of a cabraton standardversanazedst he begining of thanclsequence0domonstatsovraltyseutabiy Acampo methacontanceratacassbantu105%eavestandart(RSD) ope Sr ad sshana cu 1 30 RSD for ternme
8.3 Limitof Quantitation (LOQ)

TheLOG fortis nayshelowestnrza cateaton standardinth curv ttmtsinaryand scuracyrequirements anowhich ho reaCorts est ic10s of teapp
‘blanks.Thenominal LOGforanalytesbyenalysisdatecanbefoundinTable4.

‘Table4.LimitofQuantitation(LOQ)
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84 ContinuingCalibration

‘Duringthecourseofeachanalyticalsequence,continuingcalibrationverificationsamples (CCV)were:ansyzadioconkm aheamenresponse andh kscaloroncaveweri GrolAlCamelsrer of100% 525% win ha bow axcapions:
121108anal-SeverioenCOVsverssozdog acurseofth un.OnCOVfor PFBSracket repo same setsCOLGAN54.COLSWAN 76, OLGWA orCOAL75aa econo
12722109antl- oven CCV ersans ring ha corse he un, On GC forPFOAbracketed poresample solsCOL-GYC (6 and WS. COL GWG,COILCWS,EavpmertBlarka,andTpBork. hod a ecovry of 2.4%.
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863 ETS80MU0
Lowandighabcontolspikeswerepreparedand analyzedin late. LCSswerepreparedbyspiking known amounts of heanaytes iioabaratory-preparedsynthetic groundwatercontainingalo and Magnesium, 0procs hedesedconcentration.ThespikedwaerSampleswere enpreparedandanalyzedinthesamemannerasthe samples. Due to the Nghe curvebingGeabed0‘metmethod acospinacecrathe ighLCSat § gmcudnotbecakuated 2 hearescountsforthesesamplesexceeded th caltralon range. Themethod acceptancecra,averageofa1LOSshui beWin 100% £20% wihan RSO S20%. Th averagerecovery frth lowsetof LOSmetmethodacceptancecer.
Thefollowing cautionswereusd fo generatedaain Table §for aboratrycontolspikes.
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Table §continued. Laboratory Control Spike Recovery
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8.8 SampleResults

‘Table 7summarizesthesampleresuitsusingtheanalyticalmethods identifiedabove.Alresultsforaaroa ot
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“Table7continued. SampleConcentrations

CTTT wees
fons [omer [om [vos[7m | no[|
Mma

dow[ur Toor Tur[ae|
memo on[on[oo]

lorTo ameTon[ar|
 wmmmomed5[27[5[ee|» |

CloTown [oom Loom [omer |
[CC wosmposmeomind12|wa | we|w | wm |
[oomotonwos —

Eranan bmonewnosams aw |omJams ove|em]
Cleonowfame [ow [oe|
[mommmromad0 00 we[ow|n]

Eormonsboxanmnamonss[on|» oom[mor]
li [ow Jom Ln[or|

mend0La[0TenLu]
3EE _€§JEoaJEE TEaesIETTTL camiEa

eR roves



p30

cowanm

Table?continued.SampleConcentrations.
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8.9 Field Matrix Spikes (FMS)83 HAAMSSMENS) errromcinctrsi igrieS pn Sire se,Eei reo ri enrare eyrer en
donotsignificantly interfere withtheextraction andanalysisofthe analytesofinterest.Fieldmatrix
‘spikesarepresented inthesecton 9ofthisreport.

evSmet,es tsa)
Table 8. FleldMatrixSpikeConcentrations.
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8.10 Laboratory Matrix Spike (LMS)
“Thehighfieldmatrixspikeconcentrationwasnotsufficientforsamplelocation COIL-GW-MW-1-88forDeee oan,TeiTes
110.1. Thepreparationof laboratorymatrix spikewasinadvertnetlymissedforlocationMW-9-84. ATrre ne mrre
Table9.Laboratorymatrixspikeswerepreparedonthefollowingsamples:
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Table9.LabMatrix Spike Concentrations.
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“Thetales belowsummarize th sample routsandfkmalrxspk recoveries fo he samping
locations aswel as thTripBlerks.Resultsandaveragevaluosaorounded btresgnicant
fgures according fo EPAroundingus.Because of rounding,valuesmayvay ight rom those
isedintherawdata. Fieldmatispikes(FMS)recovedesmeaiingthemethodacceptanceceraof
230%, domonstat thatthemalhocis)weroappropriate forthegivenmatrixandthe respective
‘Quaniative ranges. In hose instanceswhere hemstappropiateMatrix spk recoveries dd ct
rstmathsacepanceGat,rica cata abea ach scar and re cala

‘COILGW-MW:5.90R:Theihfkmatrixspkewasnotsuffciet forPFBA, therefor, aab matte
spike (LMS) at500ppwesprarod. Therecovery of heLMS or PFBAWaS 148%.Sincethe LMS
Was heoni appropresspk level a3compared thesameconcentration, theanaytcal
uncerisityforPFEA hesbeen acusiod 1 100% &48%.
‘GOILLG

WAAW1.7
5:

TheMSsampl forPEHShada recoveryof133%. TharecoveryofhoHS for
PFHSwas 90.8%,SincetheMSwas themostappropriatespk love 2 compared othesample
concantaton,ineanaytaluncertainty for PFHShsbeenadjusted0100% ¢39%.
“The igh fiedmat spikewasnot sufficientfo PFA,Derefre, ab atxspk(LMS) at 250pgWasprepare.ThorecoveryoftheLUS fo PFBAwas 145%.Sinco haLISwas the onyaproprite
spite lovelas compared 0 isampleconceniaion, theanalyticaluncertainty or PFBAhsboen
adiusiodto100%£45%
‘COIL.GW-MW-3.79: The MSsampleforPFOShad  rcoveryof69.1%.ThorecoveryoftheHSfor

PFOSwas 75.7%. Sitce heMSwasthe mostappropriatespk level as compared o hesample
concantation,hoanalyticaluncedantyfo PFOSfas boenadusied 0 100% £ 31%.
(COILGWAMW-A81: TheMSsampleforPFShad arecovery of 131%. TherecoveryofheHSfor
FBSwes 106%, SincetheMSwasthemostappropriate pielevelascompared 0 thesample
concentration, teanalyticaluncertainty for PFEShasbeenadusted to 100% 31%.
‘COILLC1: TheLSsample forPFOShad 8recoveryof66.0%.TherecoveryoftheMSandHS for
PFO was80.25% and 85.4% respoctvol. Since hoLSwasthomostappropriate pik level as
pardon anpl oconkakon, aanauncatay fo PFOShsbenchido 100%
+
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IMENVIRONMENTAL LABORATORY COWETA. {ab Raquest Number: E07-0149

ANALYTICAL STUDY PROTOCOL

Study Title
Analysis of Perfluorobutancic Acid (PFBA), Perfluorooctancic Add (PFOR),
Perfluorobutanesulfonat

e (PFBS), Perfluorohexanesulfona
te (PHS), and

Perfluorooctanesufonat
e (PFOS) in Groundwater Using LC/MSIMS for the “3M

Fluorochemical (FC) Assessment Work Pianforthe 3M Cordova, IL Facility".

Data Requirement
GLP

Date:
April 11, 2007

Performing Laboratory
3M Environmental, Health, and Safety Operations

3M Environmental Laboratory
3M Center, Bidg 260-5N-17

St.Paul, MN 55144

Laboratory Project Identification
E07-0149

rou vamp Foon asSMCarbonGrover Dncombes 2008
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IM ENVIRONMENTAL LABORATORY COFOENTAL 5)Roguagt Number: E07-0140

Study Identification

Analysis of Perfluorobutanaic ACid (PFBA), Perfluorooctanoic Acid (PFOA),
Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate (PFHS), and

Perfluorooctanesutfonate (PFOS) in Groundwater Using LC/MS/MS for the “3M
Fluorochemical (FC) Assessment Work Plan for the 3M Cordova, IL. Facility".

Test Substance The test materials are perfluorobutanoic
acid (PFBA), perfluorooctanoic acid
(PFOA), perfluorobutanesulfonate (PFBS),
perflorohexanesulfonate (PFHS), and
perfluorooctanesulfonale (PFOS).

‘Sponsor 3M Corporation
St Paul, MN 55144.

‘Sponsor Roprosentative Gry Hohenstein
3M Environmental Health and Safety
Operations
Bldg 4202-627
St.Paul, MN 55144
Phone: (651) 778-5150
Fax (651) 778-7203
gahohenstein@mmm.com

Study Director Jai Kesar
Weston Solutions
1400 Weston Way
West Chester, PA 19380
Phone: (610) 701-3761
Fax: (610-701-7401
jkesari@westonsolutons.com

Page 20110070146 iinRoper2 Faso14sCornsGrama Cocoon 008
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IM ENVIRONMENTAL LABORATORY COMIOENTI |o Roguagt Number: £07.0149

Principal Analytical Investigator (PAI) Susan Wolf
3M Environmental Health and Safety
Operations
3M Center, Bidg. 260-05-N-17
St Paul, MN 55144
Phone: (651) 733-9851
Fax (651) 733-4687
stwolf@mmm.com

Study Location(s) .
Testing Facilty 3M Environmental, Health, and Safety

Operations
3M Environmental Laboratory
3M Center, Bldg 260-5N-17

+. St.Paul, MN 55144

Proposed Study Timetable oy
ExperimentalStertDate... Sample Receipt: Early Apr, 2007
Experimental Termination Date, May 31, 2007

Pagal 10E07. minReport 82 ProS3ot 14sNMContosrman Sabo 2808



3M ENVIRONMENTAL LABORATORY CONFIDENTIAL |31) Request Number: E07-0149

1. Stor

Analysis of Perfluorobutanoic Acid (PFBA), Perfluorooctanoic Acid (PFOA),
Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS) in Groundwater Using LC/MS/MS for the “3M
Fluorochemical (FC) Assessment Work Planforthe 3M Cordova, IL Facility”.

2. PURPOSE

The purpose of this study Is to analyze groundwater samples from seventeen
monitoring wells and five production wells from the 3M Cordova facility, for
perfluorobutanoic acid (PFBA), perfluorooctanoic acid (PFOA), (PFBS),
perfluorchexariesulfonate (PFHS), and perfluorooctanesulfonate (PFOS). The samples
‘will be prepared and analyzed using the current version 3M Environmental Laboratory
analytical method ETS-8-154: “Determination of Perfluorinated Acids, Alcohols, Amides,
and Sulfonates In Water By Solid Phase Extraction and High Performance Liquid
Chromatography/Mass Spectrometry”. The targeted limit of quantitation wil be
0.025ng/mL (ppb) for all compounds of interest.

3. REGULATORY COMPLIANCE

The analytical portion will be conducted in accordance with the United States

Environmental Protection Agency Good Laboratory Practice Regulations for Non-clinical
Laboratory Studies, 40 CFR 792.

4. QUALITYASSURANCE

“The 3M Environmental Laboratory Quality Assurance Unit will audit the study conduct,

raw data, and final reportto determine compliance with Good Laboratory Practice
Regulations, this protocol, and 3M Environmental Laboratory Standard Operating

Procedures.

5. TESTSUBSTANCES

IE TS NSSS
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[[rossubsmnce[pe
ws

T ros |
||Cromeca Namo|Portuooheranssutonst |Fetumroocian sonst |
[morons| oor | rio]

Samples for this study are “real world” samples, not dosed with a specific fot of test
substance, at any particular rate. Therefors only the analytical phase of ths study wil
be performed under the GLP standards.

The test substances forthisstudy are no! test substances in the classic sense. The
known source, expiration dale, storage conditions, chemical lot number, TCR number,
physical description, and purity of thetestsubstances that are being monitored in the
test system ars not known as theywouldbe, known for the reference substances.

Coron wn pen 2 P08 eBanesMCrosGrom Boca 208
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7. TesrSvsrew
Thetestsystem is groundwater. Additional sources may be added as requested.
Sections 40 CFR 792.120 (6), (9). (10) and (11) are not applicable as onlythe analytical

phaseofthis study is under the Good Laboratory Practices.

‘The test systems were chosen to access the impact of the reference substances in the
3M Cordova, linols facity, and are defined inthe work pian. The samples wil be
collected by Weston Solutions and shipped to the testing facilly. The conlrol samples
will be prepared by the testing faciity.

Prior to collecion, each sample bottle sent (0 the testing location will be identified with a
laboratory sample reference number. This reference number will be unique and will
distinguish each laboratory sample that is carried through the analytical procedure.
Chromatographic data wil be identified by the laboratory sample reference number.

8. SpecimenRecerT ,
The groundwater samples will be collected from seventeen monitoring wells andfive
production wells from the 3M Cordova faciity. Water samples will be collected by
Weston Solutions personnel and shipped to the 3M Environmental Lab.on ice. Samples
will be kept refrigerated at 2°C- 8°C from the time of sample receipt until analysis

9. EXPERIMENTALDESIGN !
9.1 Preparatory andAnalytical Meihod

‘Samples wil be prepared and analyzed using ETS-8-154: “Determination of
Perfluorinated Acids, Alcohols, Amides, and Sulfonates In Waler By Solid Phase
Extraction and High Performance Liquid Chiomatography/Mass Spectrometry”.
Extracted calibration standards will be prepared in a similar matrix (Mill Q or matrix
matched water) to be determined along with the QC samples.

All containers used for water sample collection wil be shipped to the sample location. A
field duplicate and at east two levels of feld spikes of each sample will be collected.
Some sites may have additional fled spikesito bracketthe possible concentration
rangesofanalytes in a location. The fled spikes wil contain PFBA, PFOA, PFS,
PFHS and PFOS. The field spikes will beused todetermine the precision and accuracy
of the method for each site sampled. Laboratory spikes and laboratory duplicates will
notbe a componentofthis study but,ifnecessary, can be done with approval or by.
request of the study director.

Recoveriesoffield matrix spikes (FMS) are anticipated 10 be between 70% and 130% of
the fortified lovels. If the recoveries of the field spikes fal outside the acceptable range,
the sample result will be reported as “NR” (not reported duetoQC failures).

Conor nen82 Pore ars
aMCaronGrocerCncomber 208
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For each extraction batch atleast three method blanks will be prepared. In adilion,
triplicate lab control spikes at a minimumoftwo different concentrationsareto be
performed with each extraction batch.

9.2 Methodsfor ControlofBias.
Control of bias is accomplished using laboratory control :samples (as indicators of
method accuracy and precision) and blanks. Laboratory control samples are used to
determine the overall data uncerainty for each batch. Mili Q or matrix matched water
will be used to prepare the laboratory control samples. Triplicate laboratory control
samples at a minimum of two different concentrations are to be performed with each
extraction batch. The relative standard deviationofthe pooled recoveries must be less
than or equal to 20% and the average recovery must be 80-120%. Low lab control
spikes will be preparedatconoenirations approximately five to ten times higher than the
targeted LOQ and high laboratory control spikes will be prepared at concentrations near
the mid-point of the calibration curve.

For each analytical batch of samples, solvent and method blanks will be analyzed.
Method blanks mustbedone with each extraction batch. A range of theetoseven
method blanksmustbeprepared interspersed throughout the extraction batch and
analyzed throughout the analytical sequence.Themean area count for each analyte in
the method blanks must be less than 50% of the area countofthe LOQ standard. Ifthe
mean area countsofthe methodblanksexceed 50%ofthe LOQ standard, then the
LOQ must be raised to the frst standard level in the curve that meets criteria.
Alternatively, the method blanks could be evaluated statistically to determine outers or
technical jusiification to eliminate a blank may be made when determining the LOQ.
The criteria are then applied again (0 evaluate method blank compliance. If any method
blanks are removed from the LOQ determination, document in the reportorthe raw data
as appropriate.

10. DaTA QUALITY OBuECTIVES
Method performance criteria will be demonstrated for each analytical baich in
accordance with ETS-8-154, The appropriate laboratory control samples prepared with
each set of samples should verify the method's accuracy is 100% + 20%, and the
method's precision Is within £20% relative standard deviation.

11. StasmicaL ANALYSIS
‘Averages and standard deviations wil be calculated. Additional calculations are
provided in ETS-8-43.

12. Report
A reportofthe results of the study wil be prepared by 3M Environmental Laboratory.
‘The report will include, but not be limited to, the following, when applicable:

12.1 Name and addressofthe faciity performing the study.

Pogo gol 10E0701 rn ogo 2 PrestonSM CaronGraGocamon 008
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12.2 Dates upon which the study was inated and completed.
12.3 Astatemen

tofcompliance by the Study Director addressing any exceptions
to Good Laboratory Practice Standards.

12.4 Objectives and procedures as stated in the approved protocol, including any
amendments to the original protocol.

12.5 The test substance identification by name, chemical absiracts numberor
ode number, strength, purty, and composition or other appropriate
characteristics, if provided by ine Sponsor.

12.6 Stablity and the solubilityofthe test substances under the conditionsof
+ administration, providedbythe Sponsor.
12.7 A description of the methods used to conduct he tesi(s).
12.8 Adescription ofthatestsystem... +
12.9 Adescriptionofanycircumstancesthatmayhave affected thequaityorthe: ~

integrityofthe data. ++ .
12.10 The nameofthe Study Director and the namesofother scientists,

professionals, and supervisory personnel involved in the study.
12.11 A description of the transformations; calculations, or operations performed on

the data, a summary and analysis:oftheanalytical chemistry data,and a
statementofthe conclusions drawn fom the analyses.

12.12 Statistical methods usedtoevaluste the ata, if appiicable. »
1213 The signed and dated reportsofeachof the individuat scientistsoother

professionals involved in'the study, f applicable.
12.14 The location whererawdata:andthefina reportare to be stored.
12.15 A statement preparedbythe Quality assurance unit listing the dates that

study inspections and auditsweremadeand the datesofany findings
reported to the Study Director and Management.

12.16 If itis necessary to make corrections or additions to a final report after t has.
been accepted, the changes will be made in the form of an amendment
issued by the Study Director. The amendment wil clearly identiy the part of
the final report that Is being amended, the reasons for the amendment, and
will be signed by the Study Director

13. LOCATIONOFRawDATA, RECORDS, AtiFINAL REPORT

Original data or copies thereof, wil be available at 3M Environmental Laboratory to
faciltate auditsof the study during isprogressand before acceptance of the final
report. When the final report Is completed, all original paper data, Inciuding those tems
listed below will be retained in the permanent record archives of 3M Environmental
Laboratory folowing signing of the report

13.1 The following raw data and records willbe retained in the study folder inthe
archives according to 3M Environmental Laboratory Standard Operating
Procedures.

13.1.1 Approved protocol and amendments
13.1.2 Study cormespondence
13.1.3 Shipping records
13.1.4 Raw data
13.1.5 Approved final report (orginal signed copy)

erosvw gen 62 Pose artesCobosGon ror200
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13.1.6 Electronic copiesofdata

13.2 The following supporting records willbe retained separaely from the study
folder in the archives according fo 3M Environmental Laboratory Standard
Operating Procedures: '

13:21 Training records
13.22 Calibration records
1323 Instrumentmaintenance logs
13.24 Standard Operating Procedures, Equipment Procedures, and Methods
13.25 Appropriate specimens

14.DATA/ SaNPLE RETENTION
A portionofthetest substance used inthis study will be retained fora period not less
than 10 years following the application of the final test rule. The extracts will only be
retained50 ong as thelr qualiy affords evaluation.

15.PROTOCOL AMENDMENTS AND DEVIATIONS
Planned changes to the protocol will b in the form of written amendments signed by
the Study Director and the Sponsor's Representative. Amendments will be considered
as partof the protocol and will beattached tthe final protocol, Any other changes
(unplanned) will bein the formofwritten dexiations, signed by the Study Director and
fled with theraw data. All changes to the prolocol and the reason for the changes will
ba indicated n the final report.

16. SioNATURES

%A i 477
Jai Kesan, Study Director Date

GaryA. Hohenstein, Sponsor Representative Date

Zz — Silos
illam K, Reagan, 3M Environmental Laboratory Management Date

corns:manopen2 Poe 102BaresCoosGromGinnie2009
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13.1.6 Electronic copies of data

13.2 Thefollowing supporting records wilberetained separately from the study
folder Inthearchivesaccording to 3M Environmental Laboratory Standard
Operating Procedures:

13.21 Training records
13.2.2 Calibration records .
1323 Instrument maintenance logs
13.24 Standard Operating Procedures, Equipment Procedures, and Methods
13.25 Appropriate specimens

14.DaTA/SAWPLE RETENTION
Aportionof thefestsubstance used inUY studywilberetainedfor aperiod notless
than 10yearsfollowingthe application ofthe fina testrule. Theextractswillonlybe
retained so long as their quaity affords evaluation.

15.PROTOCOL AMENDMENTSAND DEVIATIONS:
Plannedchangestothe protocol willbe in theform ofwrittenamendmentssignedby
the Study Director and theSponsor'sRepresentative. Amendments will be considered
25part of the protocoland wilbeattached thefina protocol. Anyotherchanges
(unplanned)wil beintheform ofwritendeviations,signedby the StudyDirector and

fledwiththerawdata. Allchangestotheprotocoland thereasonforthechanges wil
be Indicated in the final report.

16.SicHATURES

JaiKesa,Study Director Dawe

4 17, 200
Gary AfHohenstein, Sponsor Representative: Date

Willam K. Reagen, 3M Environmental Laboratory Management Date
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conan IM Protocol E07:0149
“Amendment#2

Study Title

AnalysisofPafuorobutanci
cAc (PFA),Poforooctanc

iAG(PFOA),
Peruarobuanesufonae (PFBS), Perfuorohexanosulonals (PFHS), nc

Perfuorooctanesulonate (FOS) ln rounderUsing LCSfo the SM Fucrachemical
FC)Assessmen

t
Work Planforthe SM Cordova IL. Facil

PROTOCOL AMENDMENT NO. 2

Amendment Date:
November 19, 2008

Performing Laboratory
3M Environmental, Health, and Safety Operations

3M Environmental Laboratory
Building 260-5N-17

Maplewood, MN 55144-1000

Laboratory Project Identification
E07-0149

Coron, aman12 Poa- nr Peaa Tor 145
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“Amendment #2

‘This amendment modifiesthefollowing portion of protocol:
Analysis of PerfuorobutanoicAd (PFBA), Perluorooctancic Ac (PFOA).Perfuorobutanssufonals (PFBS), Perfucrohexanesulionats (PFHS). and

Perfuoroocianesutfonate (PFOS) in GroundwaterUsing LCMSIMSfor the “3M Fluorochemical
(FC)AssessmentWorkPian fo the 3MCordova,IL Faciity”

PROTOCOL READS:
6. REFERENGE SUBSTANCE

[Cromoncesipsmnce Teron| pron | eres)
|coamicaitame |PerhuorobiancicAd|Perroccanox Ac |Putucrobvinendonss_|
[CoemesiFomus| eFo00 TT Grated|crs |

oan at
cass 2020493

[saw 1 mw [ow|ow |
[SomertonTomei|wen|owes |
[StageCondtors| Frozen|Pwr|Fown |
[orementotNumbee[owrrsee|se|2 |
[CT eRWemos [7 wera |vemm| tones |
|PyvcuOmran| vi omy| Whepowder |Goodiecys__|
I J EY.SU SCS

[sow |Wommeionwlete| saw|save |

[RowncosubmanceTesTwos]
[ChomciNeme |Pecuoronemaneeutorats| Peuorocumeslonse |
[Cwmesifomia| orSe|GRsor |

Sam7Tw
[Eommnome1enamine|
[SoogeConstonsTT Few |
|Chomattottumbor| Ngraooeres |
[ToRMebw TTvoRoss|tore |
|PoicuOmergion1Wego |Vitepowier |
[py7 Twos[ew

soma  owomutnaveiete| son |

i” Page2ldeS Posedot48
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conpama IMProtocolE07:0149
“Amendment12

AMENDTOREAD:
6. REFERENCE SUBSTANCE

[RoforwncaSubstance|___ roa|proa" wees ___]
[GromkeiNam

e |PorfuorobuankAc |_PertuoroodianicAcd_|Peorobuisnssiionat
e|

[Refer
oncasu

bsunce

| pris | pros]
[_cromiceiName |Pertuorshe

xanesutonst
e

|Perturoncanesufonst|

(1) Two farce substances wsbeusedfx PFOAandPFOS,00 contain smarty nee somes,
S14 s0condcontaining ranchedHomers.

REASON:
To allowfor th useof referencesubsianos thatmaybedenied by TCR number oot
umberothrhlthosestated i theprotocol.

PROTOCOL READS:
9.1. Praparatory and Analytical mithod
Sampleswh bo roparedandanalyzed usingETS.8-154; “Dalerminatinof Porfuorinaiod
‘Adds, cohol, Amidss,and Sulfonates in Water BySaidPhaseExtraction and High
PerformanceLiquidChromatographyMassSpectrometry”.

AMENDTOREAD:
9.4.Preparato

ry
and Analyticalmethod

‘Sampleswillbepreparedandanalyzedby LC/MSIMSfollowingETS8-154.3 Deterrnination

of PafornatedAccs, Alcohols,Aces,and Sulfonates n Wale BySoldPhaseExrecton
20 High Perormanc LiquidChromalography/MassSpeciromety”

Atormately, samplosmybeanayiedby ETS-8:044.0 ‘Detarmicaton of Perorinated
CompoundsnatebyHga Cl enor!

‘Go jection Analysis ofETS.0-110.1‘MethodofAnayss forthe Determinationof
Perfuornalsd Compounds In Waler,SiandSedimentby LCIMSIMS'.

REASON: :
Melhod ETS-8-154is typicallyused frsemplstatcontainperuornatedcompounds i the
onceni

raon
rangefom 0.025 agit1.25nin. Previou

sanaly of groundwater
‘Samples from theCordovaaro (ner report #1)producedsampleresulsot evel tat
orsrosterthan25ngimL. Ther6ason fo hieamandment s {0alow orth uso of
meihodsETS-5.10and ETS-8.044, which rebar ule fo the analysis of samples of
Varying concentrations.

coro renri PdaSM CortonGonCoane2008
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IMProtocolE07-0149

“Amendment#2

Amendment Approval

7 lz,i io! ot 244
7 jj 0

Gary Honenslan, Sponsor Repramaine Doi

C ior lg [19/2009
‘SusanWolf,Principal sigator Date

pz— [EF ned2098
Wika Regen,EFSOpsEnvironmentalabManagement Oats

Tw DEE. StudyDrocior Toe

Pagodars
Corton Go Soon 800 Fheicae
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Dossier meybeused if current. on 14 days from 022372010

3M Environmental Laboratory
- mea

Analysis of Fluorochemicals in Extracts Using HPLC-ElectrosprayMass
Spectrometry/Mass Spectrometry

Method Number: ETS-8-110.01

Adoption Date: 08 Sept 1999

Revision Date: Upon signing

Eftoctive Date: [0/13 fey

Approved:

HE osdefWienK Resgon Toe
Manager

ETS811001 Page 1ct10Ansyss of Fluorochamicals n Extracts sing LCMSMS.printer) Pree ThorsisCornsSoman Sob 200
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1_Scopeand Application

Themethod describes thaanalysisof orochemicals (yicalyperfucronated acs,soto, mies,
andsifonates)using HPLC-Tmassspockometynas

sspeckomety.
‘Spec anys,ons(parent and dough)matics,solvers, sous, qualty cons, mel
Sandor),andoepersmeers wi bedefied i he roccothe sample operation
Worksheet) on
Agptcatle Compounds: Bectospray knzsbleSarchemicals.
Matos: Toincude, btnot md 0, aor,acesscons, organ savers,sols,sues, nd
Serum. The mot wlbadefinedby 5boloosamplepreperatnworksheets).

2 Method Summary " -'"  — .

ismethoddescribes heara ofdecoyozs faire ugHPLCdecoy
{nda massspecromaty(HPLCESMSMS) The analysisis parormed by follwinghe mass

eeba on aiof wot Boason5
percroo

canosfo
nato

(PFOS)anion, vz= 499or perucxuocianos (PFOA),mz=413A
Compound speci product on i crested Trough ghenergycolisons, nd the Creston fhe
producton6quantal montored.
Forexample,th ranion rom 499 > 59 (characteristic of FSO.) smondredfo PFOSandthe 13
5110 (charctrsicofCF) rans is mariored forPFOA.Thisselect afordedbytis
Technique reducesbackgroundnieirencesendenhances analcalsensihy.

3 Definitions

3.1 Atmospheric Pressure lonization (API):
Commercial avaistioLCMS ndLCMSMSsystems alowfovarious methads of nization by
izing vtyof sorces, probes, and races.These includebut re ct ed 0: Eecrospray
Ionization (ES),AtmosphericPreseurschemicallarization(APG). Theonzatnn heseprocesses.
‘occursststmosphri pressure(.0., NoneavacuwT).

3.2 Electrospray lonization (ES, ES):
Amethodof rizatonperormeda smospher pressure,whereby ons i souonao ansfeed to
hegasphasevi ny chargeddropiets.ThesedTopeta producedby he appicaton of a rong
elcticalfel. Typical, ssfortheanalysisoffuorochemicals.

3.3 Mass Spectrometer (MS) or Tandem Mass Spectrometer (MS/MS):
‘Single massspectomets (MS) or Tandem massspocrmetors(VSMS)systems ar equipped wih
quadupol

e
massselectivedetectors. onsoosleciveyGecrminatod bymass to charge ao(mz)

ndsubsecentydetec. Asiglo MSmaybeemployed oron detectnortandemMS(SAS)
maybeemployed cbisispechicfagmeniat

onomaton.

4 Warnings and Cautions

4.1 HealthandSafety
Awayswearappropriate posonal proloctive eqpmOrts ich 33pSGOVE, ye olen,and
2DrrOPseGoingwhe working fhBIHMatices, Sven, chemicals

ET56-11001 Pege20l10
Analysisof Fluorochemicale in Extracts Using LCIMSMSE57Tesraneon: PagnToct es3CaosGroner Oncor205
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and nsiumertaton.Forpolenta hazard maton fr tomatecalsalty datashee packingmate, ioIEnvironmental Laboratory's Chemica HazardReview, ho 3M Guidet LaboratoryPractcssorche normatonas appropri.
42 Cautions
“Theanaistmust faawi the lavatory equipmentandpolentahazards cling,but notmedt,heLeofidogcal materi,ovens,hhlampersture, resurzadas and solentne, ihvoltage, ancvac systems Re1thappropriatepment procedureorapartmanafor acdiona infomation and cations.

5_ Interferences

Tominimize ntererenceswhen snszing samples, usacariners andntuamentspasthatwlxtconaminatohesampe(s)oexecs)
Coexractedmat componentsmay enharcnor suppresthe measured andy sina i thamass
spacrometr Thesseesaro minedusing anSPEfecha,bdiheprecision and scencyof3p resus usbe vatedfoposseafcof o-ercieda irrenceshetmyboprosert.

§_ Instrumentation, Supplies, and Materials

6.1 Instrumentation
Equpmentisedboow maybemdeinaderpics he system. Decumentth aclconturston nthe rawGtaandin 2Analyte EqupmontSystemsGocumartatno thr
‘equivalentdocumentationsys.
AglontHPLC1100system:
Pump: QuatemaryPump, Aglont,Model 613114 orBinary Purp,AQlantDModel 1312 or
eqn

StventDogassrAglot®,ModelG1322A orequivalent
Autosampes,Agiont,Model 13134,orTemostatedAutosample,Aghen®,Model G1320Aorfroma
Asosampethemosta usedwthheThermestaledAutosamper, Aglent®,ModelG1330Acident.
ConCompartment Tamporat.reConroe,Agent,Model G1316Aorequivalent.
DiodeAay Detect,(DAD)Agent,Model #G1318A o equivalent.

‘Controle, HandHol, Aglont,Model# G1323A o eutalent.
Uma, TandemMS,iramass®,orQuatro,TandemMS,Mcromass,orsquvlert
CaptaryPump, Waters,Model CAPLC,o equivalent
Capt Autosamplr, SparkHotan,Model SPF,or equivalent.
CamperHard Drive,Campa AP200 a beter, orequivalent.
‘Systemcontolcataanalysissotwar:MassLymc™,Version 3.4or bet,orsqualent.
Omerinstrumentationas neoded, documenta appropiate

ETs811001 Page30t10AnalysisofFisorgehemicalsInExact Using LOMSIMSBPsrnag PretaorresSUCorson GoravaeGombe1000
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6.2 Supplies, !
Tubing: PEEK,stainlesssteel,etc.

Fermies andotherconnectiveparts.
Autovilsand caps.
6.3 Materials

Highpuritygradenitrogen gasregulatedtoapproximately100psi (orothersuitablegassystem).

Highpurity gradecollisiongas,argon.

HPLCanalyticalcolumns.

Cimpers

7 Reagents andStandards.

7.1 Reagents.

Metha
nol,

HPLCgrade.orequivalent. ut

ASTMType | Walrorcule.Al water used i 5mofhiod shoudbsAST Type | oequivalent,
‘ncmaybaprovidedby aMQTOGPusSystomor byntheyslem o vendo, providedter is
dequatedocumentation of he source. .

Ammonium Acetate; reagent grade oevant When preparingferentaunts han hose std,
adit sccordngl.
2.0 mmolAL ammon

iumacetatesolution.Weighapproximately0.300 gofammoniumacetate tc 8 21.
Volum ask.Addwate 1 themark andix ralsolsa ses. ior oom.
tomar.

Otho vont ard soktonsmaybeuseda tale 1the proto o 1 hesample preparation
Worksheet). Dacimant aS0hents andSOLON Used 00appro logs of eda.
7.2 Calibration Standards or
Typical, aminimumof 8standends re zedWhcachgoupofsamples.

8 SampleHandling aid hi

‘Standards, sampleextracts, and proparod samples maybosored i capped autos,capped 15mL
Carfoge hie, ofoersabi coninars1nyse
Ifanatysi ilbe dleye,standards; samp srs, ar propared samples ayborffgorted at
Spprovm

etly
4°Cunt he analy canbepermed. Appropal samplestorage condionswi be

valetodonocase y-casebask,avd wi bea00rssed nt Procolor by1 anaystinew
dataandor propworksheets. ?

9 QualityControl »

‘Thefolowingquality contro is recommendedfor thismethod. Ifanappro
ved

protocolorextraction

Proceduresused or1 samp, aryQuayProcedures doocrbod ern kepecedencs over henitycontrolinthismethod. Fornon GLP skies witoutProtec or

ren EIST) Page dot 10
Ae oF a ragaisn 0 Pann otiesCorb Gi rer2560
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‘extractionmethods, documentthechosen qualitycontrolonthesamplepreperationworksheetsandof
henalropet
9.1 Blanks

94.1 SolventBlank

Solvent blnks renotextracted. Theyareansyzs wih coc samp seodetains
contaminationocamyover. Thesave usedshad nsomoapprosaton represent
‘schvent used for hestandard vo anoh samp sacs. Salvenrk8708ccs
70k 5 109 ho 50% of haare corkof hsknw cabraonsacar,

Solventblanksshouldbe analyzedprior toeachcalibrationcurve. Ifcamyoverisa problem
‘onsecuve solvent banksmaybe necessary. Solventba reacounts shoudb fess than
50% of ro counofto vest calaton stance priorob econ of knownsamples.

942 MethodBlank

Methodbarks ar xtcte andanlyzsd win ach groupof samples, consistingcfwero
ancthercommeridyavalaesoverd.
Theprotocol o ejectea wildefinethumberac cuencyof hesssamples. Method
larashodnesescount ss Ps50%ohroa untofth lowest calbraon
Sarr

94.3 MatrixBlank

Matrixblanksareextracted andanalyzedwitheachgroupofsamples.Thesegroupswould
include oes ar serasamples. Encognous eves of target anabios corained in ho
‘samplematrixareevaluatedbytaking analiquotofbiank (unexposed)matrixandcamying it
ough ho ntoexvacian proces songeiethsame.

‘Theprotocolorprojectleadwildefinethenumberandfrequencyofthesesamples. Matrix
Danksshoudhv areacounts ese an 50% of areacourt fhe westcabraon
andar. ie okposseca00swhoreherodelciable vssof ncogencs
targetanalytepresentinthematrix,then theendogenouslevelsshoudbetakenintoaccount
hon vai sampiodaaandGsuseed th owdota.

9.2 Surrogate

Asuogatesandardmaybe sedforquatycone.Th suogatfs sedto qualtathely ovakite
theentireanalyticalprocedureincludingsamplepreparationandanalysis. Thesurrogateshould be
spk athabogiringofasamplepoparatonsn shoukd alWiiheow10-3 of heGtratonane
9.3 Post-Extraction Control Sample

Postaxtacion contol samples maybepreparedfor gachsaoexactedsample spplcabe oesty) an anayzedto detomingxrachonsay.Th sansies a preparedby aceadsions{argoanatetoth alexactandafer any on
Postexracion controlsample cupcatesmay be praaredpricicaty to messurstoprcienasso win 0 an0Y34 Thesssampesshoudbs 300 inhsame 8hLepked
Postextacton controlsampleconcantatonssoukflin he 3ngeofth nk calbcatoniveorshai bo propared 15-5 mes he aniogancus concanaon of anayto. SPOGonceniratonsshod on he ow angeof ha nilclbratonove exams ow evel raveces

ETs8-11001 Pagosa10Anatysis ofFuorachemicalnExtracts UsingLOMSMSBosra aga0. Paveza 1sMoronGorovear Semebn1900
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10 Calibration and Standardization

104 InstrumentCalibration
Anayzsthe standardcurvespir 6ach se ofsamen. Thestandarduve aybepteby near
regression (=mx + )or UBtcf(y =60 bx + 0,weighted 1x0r Unwoigted,Ug
MosoLyr

c™
or hersuiablsofwaro. Thecatratoncurvesmay nchudebut shoudnotbe forced

rough20.Themathematica methodsd focolthaabr curveshodbospied
consistantyhoughout sty.AychangeshoudbeTrough documerdedinhe row Gta.
ihecaftraton curve dosnotmeet 8co0ptancacrapor ounmarkenance or proper 8
ewstanciard ure (fnecessary) and eanayzs”
Forpurposes ofaccuracywhenauaniaing owlevels o ana maybenecessary fousethelow
endo th cabaton curverathertanthe ul range. Exampl

e:
When stienptgoqantas

approximately 10pbof nate, genera 8 catatoncurveconsisting ofthestandardsfom pb 1
100ppb athe than th ulrangeofthe Gre (9010 1000ppb). Thiwlrch nacsecy
tbat t near rogessionweighting of igh concentrationstandards.
High andor lowpitsmaybe xchded rom hecalbraton curves to provide abeter f over hefner
rangeappropriatetothcata or because heytdnolmeetthe proeleninedacceptancereria.
Lowlevecurvepisshoud also beexcused f heir reacousrenotaoatwicotha of he
methodblanks.Anycurvepotmaybe rejectedcue10abad fection o faposibleprep or can
oedddaw te. asain or cncrt civ pore wl 0 ie
ow
Aminimum of 8pont wil beused i consethe cabratoncrv.
102 Intornal Standard IL
nintomalstandard (5)maybo sed quan he targetanaesby tasting a larsbetween he raoofanaiofosponsa i1S opposeand known concontatonof hoanaly of
interest TheISshoukdbespikedatan amour hatwil ll winthe micrangeoftecatraton
curve. TheISshoukdboaddedsie he xracton proses andbeforeanalysis
103 ContinuingCalibration Verification (CCV)

Gontrwingcalbrationverfcatons (COV)aro analyzedto very hecontinuedaccuracyofhe
calbraten ave, er
‘Analyze mic angecalbratonstandard st mii)aferevery enhsample, potinching solvent

banks, ith aminimumofoneperserioset.Carton verfcatonreckonsmustbewin25%
oboconsideredacceptable.Thacalbratoncurveandth lastpassingCCVwil en racket

‘coeplatlesamples.Muliple COV evel maybe used.TheCOV usedshoukdbodocumentedinthe
row data.

11 Procedures ET

Fornstumentsetup, refertothe anual thatpertsins fo thespedcinstument.Ackelparameters
Wilborecordedonthe instumentpinouts:Theprooodur thet lowar fomMicomase®
nstumentsusingMassy. Condtons maybe a3uste,provedadecuste OC sed

ETS8.11001 Page8ol 10
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AtosampiornilCondon

EjectSpeed(uUmin)_|200|

[repay_[o8 |
SopTine (mee) |1000_|
rm=

isrecommended,fo consistency, 2Saveous SLAG Pump Aandthe organicsavers
shvays Pump. ”
‘Savetho method wit anappropiate methodname.
Check teshen ves ihereservoirsan ofl necossay

Loadthe method and tum on hesaver ow:
11.3 Functionlisteditor :

‘Create a MS acquisionmethodappropriateforthe dataneeded.Seethe Micromass®MassLymx™
“Guide ToDatsAcauisnfor score) fromaton, Seecedparameter

s
and i ecammended

ilsingefolow. Ionnomaton snot te ohrmercus Pose on of intrestand fhe
Gaugerions.
VS nilConditons: vt wis

aAM

Tecan
[es

BlELLA

[Fess” — 17 |

12 Data Analysis and Calculations

Calculations(nckuing, bt otred 0:
Colclotematt spikeportrecoveries using he owing equation

 Obsarv
ed

Rosul-BackgroundRosut,KRocovery men 100

acu percentfrancous he folowingequaton:
ortorance o CEcUBted Concantraton —Expected Concantraton .

“Expoctod Concantrtion

ETs8.11001 Page8ol 10
AnalysisofFiorocher

icals
inExtractsUsingLOMSMS,STi rr Rope Pages1450CortonGsm nreer200
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13 Method Performance

Ceaistedin aproloclwil supercadstismethod.Documentanychangesfrom he methodin the
prtocd, raw detaanor he report.
Htsinsmethodporrmancesection ar notmel,maintenancemaybeperomedonthe
orem ndSamplesonsyzodcrchercons osdaamindyPoa.Documeosc

row
Hdatas tobe reportedwhenperfomancecrahavenolbeenmet.hedatamustbefocinctedon

{abies anddacussed i the textof he ropt.
134 System Sultabliity
Arminimum oftreesysierhsitabity sampleswilbe fécd aihbegiingof achandyical un.
Typical thosesamples ar unprior othe cabration curve.Thesys sutabifyjectonsmust
have orga coun wih an RSDof£6%and a elenton meRSDof 2%,
132 Quantitation
Thecoeficentofdetermination(°) vakoforthecalbratoncurvemustbegreaterthenorequal
0.890,Eachpoint necremustbewit £25%of thethecreicalconcenationwih theexception
oftheLLOQ,which maybewithin£30%.
13.3 LowerLimitof Quantitation
TheLower iit of Quaniaton(L0G)is analyteandmarxspeci.Formostants,theLLOQ
conceriraton'sseleceda3th lowest acceplblenonzero andar nthecabotoncurve.
‘Salven,mati andmethodbakreacounts mustbo < 5 ht of th loweststandardused n he
caibraoncurve. TH isnokavaysposeii ormatrixbanks,wharsthers maybedfecitie evel of
forget anayis.Thoendogenousov, fanyshoukdbe takennkocoun whenevaluatingsample
dataanddiscussedinthe rowdaa

14 _Pollution Prevention and Waste Management

‘Sampleextrac wasteandfrmablsven is disposedin igh BTUcorkainers,an glasspipes
wast i disposedi brokengas containers cat nh labora.

15 Records

Recorddotaperth laboratory sstandardoperating procedures.

16 Attachments

None

17_Roferences

ETS-9-024, “OperationandMaintenanceofMicromass TreQuadrupole MassSpectometersledwihAmosphersPressure nization Source’.
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18 Affected Documents

None.

19 Rovisions

Revision
Number ‘Summaryof ranges"17°" Updatedto henew format. Changedteretalow formoretypesof mates 0

betested. Reviedthemethodto ncude henew requirementsof he now omet.
Ramoved or mcath daftons in Secton ’
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Determination of Perfiuorinated Acids, Alcohols, Amides, and Sulfonates In

Water By Solid Phase Extraction and High Performance Liquid
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1_Scope and Application

“Trismethoddoacribestheextraction of aget nates omwatermatricesusingsokdhse
extraction (SPE)folowedby soperatn, entfcatn, ndquaritat

onusing High peroiance
quid chromatographymassspeciomery(HPLGMS)or tandemmassspecomety
(FPLCMSMS). Thi method hasboon validatedfo peturocctanesone (POS),
pertuorooctanesuknylamide (FOSA),andperfuoroocianosts(PFOA)in groundvate,sufacs
Water,ad inkingwatersamples. Tamethodisconsidered aparformance-basedmethod
‘andmaybeapple thedetminatonof otherperbucrinated 860s, ono,amides,ard

SonateSermais 8 rg 0 Te ln OCdosstesu
understandin

gat themethodisnc valkatedforCompounds tad thescopeofheorignal
protocol. a gv
Thismethodisbased inpert onthoSMEnvironmentalLaboratory reptE01-0454, ‘Method of
Anaiss fort Detention of Pechoroocianesutbnate (PFOS),Perfuroocians
‘sufomyamide(PFOA). andPeruaroocimnoete(POAA) n lor, 83 developedandvaidated
byExygen Research(omer ConeAnghficalLaboratories, Inc). Thismethodwes orignal
valkdstad sing a ADLsampleaku frexactn and ialakonvolumeofS. These
Volumesmaybechangedon ape prjectbasis Iometthe ota quakty dbfectvessetothby
haprojectiesd. Acceptable recoveriesofaboratry qualCon sampleswi demonstratethat
heextractionandeonvolesdonot pacthe aitofthe method
‘Samplecolcton isnotcoveredune isanalyticalprocedure.

2 JUNG, iirosimirmimmsism
emmmmmerereeeeeee

ee

‘Watersamplesarecolectd rom aseofinterestand hipped 0 theanaly fact.
Peruornatedacids, ooo,amides,and sontes reexactedfom usofhe water
‘samples using sokd hase exacton (SPE)caricges. Thecompound

s
re shsedfom he SPE

‘cartidoeusing methanol. Seperation ldenfcaton,andmeasurementarsaccomplished by
Tighvperfomancekulchromatography tandemmassspectomety (HPLCMSMS)analysis.
Highpermenceldchromatocraphyimassspectrometry (HPLCIMS)maybe sed fhe
definedGCsomentsaresaid ndmeets thedeta quail cbecivescuinedinthegeneral
projectaieforthegivenproject
“Theconcentrationofeechdentedcomponentis messuredbycomparingthe MSresponsof
he uanitaton ion or summedfaofmuti ons) producedbytatcompound otheMS
responseofthe quenttaonon (orsummed ctlofMuteons) proccedby the same
‘compound nenexrectedcatratonstander (extemalstandard).

3 Definitions

3.1 SPE cartridge
Acomncontainingan opensolventresevor, retainingft,sorbentbed,retaining,and
9. Thesorbent edisbondedslic which Gesgned 0selectively roanoreds he
compoundsofnorestdependingon thesolventcondons.Thecompoundoftestcanbe
‘Seperatedfomthewetermaticesand rfoducod nk on appropriatesovent oranalysis.

3.2 Analytical Sample
Aportonofanextractedlaboratory samplepreparedforanaes.

ET581543 Page 20120
Detomi

naton
ofPertucrinatedAdds, Alohls,Ades,andSuonatesinWaterbySod

PhaseExtraction snd HghPerformanceLiquidChromalography
MassSpecromety.
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3.3 Calibration Standard

An acuecussokopreparedby sping aknown volume ofthaWerkigStandard (WS)roa
prodeteminedamount ofASTM typo |Wala,HPLC grade roogentwas,orohrslabievoter
Fe. mortewate,and exracingte ounaccordingto imethod.The calbraton standard
huonsarveo 0cabal onium r0epons6Wi ropect 0ana Concentration

3.4 Laboratory Duplicate Sample (LDS)

‘Alsboratoydupicatesampl is & apartaluof asample, aken th anahycalabortory
ats exacted sudanya paralwih ontal pocedurss. AnalysofLOS compared
Theo he fre akcuct iv 8 measur of (he procson assceated win laboratory procecres,

Dut wihsamp colacion, resevaton,oKageProcacuos.
3.5 Field Blank (FB)/Trip Blank

ASTMType war, HPLC grade reagentwate, oclrsubwarsplaced 1 asample
Container na abcratry and vealed 8 asample i al respects, ching£0810samping
sl conions, storage, reservationand of anyaprococure.ThepposooftheFBi 0
Gtarmin festsubstancesofoh terrence ar present hefkovicrment: This
Same stsered1.8.TpBlak.

3.6 Fleld Duplicate Sample (FDS)
Asamplecollectedinduplicateatthesametimefromthesamelocationasthesample.The FDS.
15 placed er entalcraumstacesand vealed act DosameFoughtfed and

Ioboron procedures.Ansysof he FDScompared tohaofth rs sample vesameosurs
ofthepecisonsssociledwihsamplecolecion, resenaton and rage, 2 wel as ih
laboratoryprocedres.

3.7 Field Matrix Spike (FMS) .

‘Asap towhchknown niesofthe arget anaes roadded0hsamplebot in ho
fledot nthe laboratory bekrs 1 ties ar sont 1 1 old. Aknown,Specievolume of
Samplamustbo ded othe samp containerwithoutFnsig. Thamaybeaccomplishedby
masing Ft 4s overine on ho aucof the samplecorner. ThoFMSshoudbespied“appre 0510tresieexpectedanalytecorcanaton1sample. I ho pec
rangeofanalyte concentrationsisunknown, multiplespikesatvarying volsmaybeprepared to
increasetheBkelinoodthat aspikeatanappropriatelevelismade.Typically 8kow and ahighspike re prepared or each samping locasTheFISis anayad 1 sscarin maticafc
oFsamplehing moconesbs1hanayica resus.

3.8 Field Spike Control Sample (FSCS)/TripBlankMatrix Spike

AnaliquotofASTMType |water (HPLCgradereagentwaterorothersuitablewatermayused) to
‘whichknownquantities ofthetargetanalytesareaddedinthefield atthetimeofsampleColocion (s a appropri concentration 1 bodeeminedby aprofctlad)onne
abstrpotohshipmentfocollectionbores.The FSCS iastacied andanalyzed
axa ho sample odetominewhether 0ofanal cou boaadedohn me,
Samesorageandrspendssues.A low rdhh FSCSmaybepropria whan‘Spaciedsampleconcentrationsat notknown.Tissamplemay soboved08 THD
BlakMatixSpike.

3.9 Laboratory Control Sample (LCS)

Analiquotof ASTM Type |water(HPLCgradereagentwaterorothersuitablewatermayused)toWhknown quan ofthe argelanaes readdednharmory thime ofsamplerecon. Alleas wolevls ao ced,oneganeraly ateowendofheclbraon curve
Ersa 1543 Page 30120

DetrminatonofPertuoratedAcs, Aloha,Amides,andSufonates in WaterbySona
PhaseExtractionandHighPerformance Liquid Chromatogr

aphy/Mass
Spectrometry

enon iamsoar Posesocr sasWM CortonGrae anon 609



p96

Decnimermayhesad. cuanto 18 Ce fon bu CGI
coneema

andoneneathemioupper range of th curve. The LCS ar exacted and analyzed sxacly
5 a laborersample odetainswhether thamethod fn con.LCSshou be prpared

‘eachdaysample
s

areextracted.

3.40 Labdri
tory

Matrix Spike(LMS)

labrstrymab spike ansucof samp owhich knowncares of targetanaesare
‘2ddedin ne labora TheLMSis exacted an ony exacy ea sora Sampoo
deineelo av ossis Dosic masThoerogenous

‘concentrationsoftheanalyes nthesaematrix mustbe determinedin separatealquot and
iomeasured aks ntheLMS comecied fo espconcentatons.

3.41 Laboratory Sample
Aporton osiquot fssemplerocoi

ved
fom the dorfestng.

342 _Lubitof Quantitation(LQ)” - .
“The owe itof cuantiation (LL.0Q)for dese helowe:conceriraon hatcanberoby
Quarikstd wit inespaced sof rocSnand90curacy ng Tote Cperatng
Gondtors.Tosilly datareporin, aLLOG fsgeneral s0locod os he ones ron260
‘Siandard nthecalbraon uvehat meets meodrea.SampleLLOQSaemats
Gependent. 7
Theupper mtofqustiaton(LOG for 8datasetis oe hs:conceniratontht canboroby
Quanta wine pected nts ofpscson ar sccuroyGungoneporing
Gordons. TheHighestsianderd nthecliraton curv hlmeetsmodrc dofnedos
theULOQ. Ro

313 MethodBlank
An alkuotofASTMType | wate(HPLC gradereagentwaer oberstivole may sd)
{rat ratedexactyWe aaborstcny Samplecing xpos 0agGasowar,equpen,
‘Svea, nd reagent ht ar usedWh Olhraboratrysamples.The method rk is Used
Gomi fies bsncesooberwexerencesaereset helabortry emicnmer, he
esos,orboappar. 1 C1wens

3.44 Sample es ar
sample melorioncalcdfo gaGantt ofmateri Fendarepresent the

‘originalsourcematerial. »

3.45 Stock StandardSolution (SSS):- .. .

concentratedsouton of sng nati prepared n reeeralory wih an assayedrforence
compound. :

316 Surrogate oo
Acampoundsiriar to th large nai(s) in chemical composifonandbehav thatsnot
noma found nesampe(s). Asurogats compoundisyical 0 argetanh wih feast
onsacontaining on scopic lsboed Suen. used,Togas)ore800dool
Samples6 Quaycontr sampis(except shortbarksandha of ho roparedmethod
Blanka). Surogee(s)ar acid o uanttatvelyeval hootro anlyal procedure

including samplecollection,extraction,and analysis. Inclusionof asurrogateanahyteisan
optional cuicon measur and NOTreqorod.The projocteadshou nce he
Gamers po alot wherO10 8 TOG COmpen wllbe par of0 anys.

Ersaisis Page4of20
‘Detominaton of Perodnsied Ace, Aconos,Aides, andSunaies In aorbySowa

PhaseExtraction ndHighPortmanceLudCromatographyMa
ss

Speckomaty

Enon: imRepo 2 erCaton GoimoeacSoon200



p.o7

Ducument may be 156  cartenl for 16 6a 02 54707
conroenTaL

347 Working Standard(WS)
Asoltonof several natespreparedin helabratoryfromSSS anddied asneeded10
prepare caforaonstandardsand ther roquredana soutons

4_ Warningsand Cautions

4.1 HealthandSafety
“The cuteandchvonctoi fth standards orthismethodhavenotbeenprecisely
dotarmined;however, 0achshvidbe oated as apotental heathhazard.
Unknownsamplesmaycontain high concentrationso voltetc compounds. Sample
containers shoudbeopened i ahoodandhanded wih goves fo prevent exposure.
“Thelaboratory i responsibeformainaninga safe rkernmentand a urentawarenessof
toca regulations egaringthehanding othechemicalsused nis etd. A referencefleof
mateilsafetydaasheets(MSDS)shudbeavalbi 0al personne involvedinthese
analyses.

42 Cautions
“Theanalystmus b fami wt the laboratory equipmentandpotetal hazards ncudng, but
notlimied00, theuseof sofveris,pressurized gasand ventns,ighvotage,andvacuum
systems. Rofofo heappropriatesqupment procedure or operatormanualforacon
formationandcautions.

5 Interferences

During extrackonandanalysis,beawareofpotanal contaminantsrcesfom reagent and
‘50k phaseextractiondevices. w
ASmaterials used 1th analysesshall be emonsated 6 Foe fomnereroncesunder
‘conditionsof analy by uringmethodbarks.
Partsand supplesthatconan Teton shoudbeavoidedor iniized due tthepossi of
inerfoenc

e
andlorcontamination. These may ncude,bd ar ro ied :washbots,

Tefn® inedcops, autoviel caps,HPLCpatsoc.
“Teuseofisposatle icropipetiesofppetes tosuostandardsoluonsis recommendedto
makecolbratonstandardsand atxspikes.

6 _ Instrumentation, Supplies, and Materials

Nota: Brandnames,suppers, andprt rumbersare for ustatvpurposesoly.Equivalent
perfomance maybeachieve sig appartus andmaria thsthan sespaced ere.
Demonstration of equivalent erormance (quaycontrolsamples meeting method acceptance
rior)is he rosponsiiyofth laborerperitheanalysis.

6.1 Instrumentation
Balance,analytical (display atleast0.0001),Metter
HPLGMSMSorHPLCIMSsystem, sdescribedinSecton 10.

6.2 Supplies and Materials.
ETS 1543 Pages 120
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‘Samplecolecion botios—LOPE (0.5, Nalgena™) naw botswihscrow cap, Nota:Dorkuse TeflonbttesorTotonnedcape.
(Coolersorbosforsampleshipment.
AutoTracesutomated SPEwerkstason,CaerLieSciences.AmanuslSPEmanfoldwihEBDmayba os Ses TareFEmad re cin

Vacuumpump, Bch.
Visiropvocuummend,Supelco.
15m.disposatiopolyoptenscanebes,WR.
Om iiposatiopolypropylenecentre bss, WAR
‘SepPakVac6oc (10) (C18carvidges pan #WAT 036755), Welers. (Cartidgeswihover

Sour of rer tel ay edSend onodetaqtycco ho

16mLdeposatleculetes(17 x 100mm), VAR(CatNo. 60616.626).
Disposablemicropipeties (50-100, 100-2004),Drummond. x
Class Appetos ndvolumetric ask,yarous.
LDPEnaoumauthbots,Nalgene(‘okiesmayvarydependingonanalyte!needs),
2m clearHPLCvial kit(cat# 5181-3400),AgheriHewettPackard.
‘Standard ab equipment(racuated ines, disposable bes,oc),vrous.

7_ ReagentsandStandards

Not:Supptersandcatalognumbersafr statopurposes ly.Equal prtormance
ay b achievedusingchemicals cbiaine fmoersuppliers. Donot Use a esse rade of
chemicalthan those ete.

7.1 Chemicals
Methanol(MeOH), HPLC grade,JT Baker, CatalogNo! 9083-2.
AmmoniumAcetate, Reagentrads, Sgme-Arch, CatalogNo.A-730.
ASTMType |Water, preparedin-house (HPLC rade reagentwater oroersufatlewatermayaisobeused)
Socum Thiosufats,Reagentgrace, JT Baker’: : w

7.2 Standards so
PFBA,HeptafuorobutycAc,(CPertuodnatedAck)
NFPA,NonafuoropentanosAd(Cs PerhuietsdAct)
PFHA,ParuooherancicAcid (Cs PeruorinatedAc)
TOMA,TrcocatuoroheptanoicA,CrPertuornatedAc)
PFOA,Ammoniumperfuorcociancet,(CsPerucrineledAdd)
CsAck,HeptadecaltuorononancicAcid

PFDA,NonadecatucrodecanccAcd(Cro PerfuornaedAck)
ETS81543 Pageof20
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Cy Ack PeuorundecanciAct
CncPetuorododacandicAct

FB8A, Peducrobutanesuonamide
FOSA,Periuorcanesutonyiamide
PFBS,PotassiumPortucrobutanestorate
Lr ————

PROS,Potassiumpotucrooctanesuons
THPFOS, H, H,2H,2HperhorcocanssuonicAck :
THPFDS,H, H, 24,24+prtuodecanssuoricAc ‘
PFOA[12"C), °C ictopicaly abled peroroacandcacd,Pern Eimer
PROS (03, 0; stoic labeledAmmonium Peruoroocaiansufonsie
Othersesrequired.

7.3 Reagent Preparation

250mom.southosulitesoon — Disc 259of sodum biosufls in 00mreagent
ate
2mWammonium acta cuton (Ansyse—Weigh 0.3 ofamareaceats and dsslve 1
20 ofreagentwat:
Ne: Almasvolumes eybe prepared slong 8 4 aos of tesole 1 kderas aro
mataned

7.4 Stock Standard Solution (S88) and Working Standard Solution

Preparation

Th owing standard roars procedure serves sanexampleWeedaourdsand al
\Ouames maybe changed 0steneedsof  pricularsy Forcramp,i.volumesmay
‘be spked intovolumetricflasks whenditingstocksolutionstoappropriatelevels.

100gm.target analy SSSe—Wegh ut 10mgof enlyical andar (comecte for
percentsaltandpurty) and ci to 00m. wihmathe o obersalesover, na 00
foximer tas.Transh toa 126k.LDPEbot orcierstaleconan. Poparos
Sapartescion oreachanayts Expraton datsandsorage ondionsof sock chons
Snotbe assigned acerdance AhBraySander parang poco re.Anexampleof
‘un anscamcion venblow orPFOS

ar actor Tecan veightof aion
enaco= ecu weight of sal

2708 Kotcomatontr =2305275
10mgCoFuSO5K”withpurity90% =8.35mgCaF rS05™ (10mg*0.60°0.8275

+8.35mg)

4pn.(000ngimL misedworkingstandard—Add 1.0m oachof he 100g.$55 108
00mvome#tcflaskand ig0p 0vokmewhscivert.
0: pgmL (100nm)mixedworking standard—Ad 0.0mof he 1.0pgLminedwork
‘Sandor s0uon £5 100m,vom sk ndbing Up 1 umeWi sent.

E15.8.1503 Page 70120
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Fcumest mag be Used, Surient fo 1 days fren 029500
come

0.01pgm (10ng/mL)mixedstandard—Add 10.0mLofthe0.1Lmoredwor standard
S0luionto 8 100m.volumetric askandbring up 0volumewihsve.
‘Storage Conditions—Siore allSSSsandworkingstandardsin cordancewih borate
standard operatingprocedure oIa efgoraor at422°Cfor 8maximumpendof mons
romthe dote ofpreparation.

7.5 Calibration Standards
Using heworkingstandardsdescribedabove, prepare calbxatonsokcnsin ASTMTypo |
Water,o thersutablewater, seg he folowing 20 8 8guile. Not: Volumesofwater
‘an veaking sandardsmaybeosteomelthcata quay hpectvesacossedno
genera rejectune.Calbratonevls che than hos iedbowcanboprepared 35
needed.

VetaorW3. ivrConesntonof
- Erterctrweer

[owTw]
[woTw [em]
[wmTw wTom |
Cw woTemT om

[wmTm70 om |
[CowTo 17"01ow |
[Com Tw 77am

[Com1»wT"sm |
[o
oo

[0100]
[omeTw

].ae” | me__]
“TeClbration naards woprocessed FYough2Sr Gxracionprooodur (Secon 11),
denatoheleboratarysamples,Theconcenrat

on
ofth Cabral siandardinthe fal

xtactdeperetson thevolumeexacted nd the nalSionvolume.
Final samoconcanaton factor =Vokumesxacted(nLYElufon Vokume (ml)
‘StorageCondbons—Sire i exact caltationstandards in 15mLpolypropylene beso in
Iaboledsutovils at462°C. Afralysis,archive al xtaciedstandards wih thesample
xtactsin coordancewihlaboratorystandardopersing procscures.

8_ Sample CollectionBottle Preparation

Formostprojects,samplecoectnbotiesar reper bySM EnvicrmertalLaboratory
personnel tor neyae hipped tthe lection ste. Typical, ou separatecolectonbtiesroassociatedwih singlecolectonsts:samp,fedupicats Samp,low od atxspk,
ancitighekmatrix phe. Dependingontho scopeofthe project,addons eplcates of he
fe sampleandfis mlxspkesmaybeadded Also, 1no uncommonfo addionalmd:
level fiedmati spkes tbe olleciod fthe expciadsampleconcentrations re Buyunkownof
oudspan largeconcentrationange
Lowdonsiypolyethylene(DPE) wide-mouth Nalgene botes are usedfortesampl colecion
ortainers: (Vokumesof the botiesmayvarydependingonhow muchsampleisrcuied omoet

ET58-1543 Page 80120
DeterminationofPerfuristedAcds,Alcohols,Aids, ndSuonates In WatorbySom
PhaseExvactin andHighPerformance quidChromatographyMassSpectomety
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dataqualityobjectives) Thareriorsof theNaigansboltsmaybeisedmultimeswith
‘acetoneandmethanoland alowedto before adding the appropri spkes. Note: rinsing of
ho tessoptonland sotrequ.Theprject ead ilcommunicatewhet he fal

collectionvolumewlbeand acorrespondinglohere”in scraw ontheexteriorof hebole
using permanentmarke Typical, oem ofth lthere”in s donebyusingamarker
fomplate.Atemaively, ofteswi pe-markedvolumeindicatorsmaybepurchased.
Forth sample oties designated format spikes, an appropriatevolumeofmat spking‘solutions6ddedothe myabots.Thevolumeofspikesoon addedshowk producethe
‘osind inal concanraonoftargetanalytes oncothebotsfledwihsample oe fl o ere
ne. (1 suogeto ncdod forth projec, he Toga Compoundsud4 beadded to
themati spikes).Thematixspiking Soko oidbo prepared i stab saver and
ordainal fthetarget (andsuTogae applicable)anaes:however,Mpspike soutons
mayboused i an ppropria mised component standardfs ct vale.Theatxking
Soon oon th sameas theworking Sandardsused 1creel thecalbrakon siandads. An
exampleof abotsspkeis venbelow.
Filohere"volume =450m.(A500mi.Nalgene tte fs usec)
DesiredFedSpike Concentration=0.1n/m.
484 of 1 gLspingsoln (containing he targetanabtes) added 0 he te ndthe

bot cap romp sealed
analysisof asumogataanaesincluded theprjectobjectives, he preparatory analyst

shoudsis addanappropriatevolume of suTogaesandardsoon 0al he bots designated
assampleso Seid upicatesampes.
Aioteshoudbecea labeled10 indicat sintenceduse 3asale sample
plate.owspk,orNighspike. I cachlocatonhasdiferentdesignatedspk levels, helabel
shoud isodearlyindicethe samp kocaon designation.General,a etofbrie foragen
collectionsteaothen grouped getheri psi beg forCrganizatonal uposes.
Foreach colecion overt, at asstonest oftpbarksndipblankmatrixspikes roprepared.
“Thenumberofpblankss required for a venpectwl be comuricaiedbyhepgject
lead. Forth tpbank,thesurrogatespkeisadded 1 he bottle(1 ncuded)andhenASTM
“Type |water (HPLCgrad agentwate or thersuitable water eyused)i added 0 he fil10
hereina. Thobatt capsreplacedand2pe maybe lacedaround heouteredge fthecap.
Trpbarkmat spkes repreparedbyadding th appoprietevolume of mati sping soon,

fing the both the desiredvokumewth th appropriatewale andreplacingandseaingthe
an
“Thepreparatyanalystshui documentbottlepreparstn naNot Fie or on asamplepreparation worksheet. TheNot 0 Fleshoud nciudsthe lowing Infomation:date prepared,
Totalnumber of bttesprepared,numberof samp ts,hestandard dentficatonnumbersand
5phevoumes sed to preparospk bts, he 1 ers” volume,and any thr erent
nkormatonneeded forreconsiucibityo hedata.TheNote oFlewil be cudedin hefel
datapackagefortheproject

ETS81543 Page sof20
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9 Quality Control and Data Quality Objectives

Analytica reasof heFB, FMS, LUS,FD,and FSCSshoudboevadeda the concision of
oy rat acuit carsdn“Anayaresusfo these controlchupicate
‘Somesus ore wh ho sampl66.

9.1SolventBlanks x x

Saivertblankssearisyzedwit 6achsatesetto detsfmine contamidation o camyover. In
ener, Soyer DarkeShak have ara rt ial 10s an 50 of he ardcur of

‘Sivekbinssh be anal poto olowigsec cabraon uve,00hsl of
‘systemsuitabiitysamples,andafternomorethan 10unknownsampleextracts. Ifinstrument.
oryoverlo. role,cansecuieser barks eybenecessary. icase; ho ara

Corte of tetvrkHark souk om 0<50%of owes carat scar pro othe
octonofrr ansorsams =

9.2Method Blanks i LU
Amato isfnshytoAST pevl 10 ys opm wie:rc
‘Stal weermaybo sed) ecu ome Vo craciodnosamemares
mevarie. Joefe StSSHA 5 re ndnadschooVek

xractonsarpromodfor 8 partclrsoc prec Method ars ube rsparsed
oughtie rch bachardanys irapsed ought he ana co ce

The averageareacourts forachgrayemist lds ran 50% of hearea countof 0 LOO
standard, Thestandard deviation of hoarea count shoudbecakuiated. A speciic%RSD
arcstr olspecu ses 1 ehss. pendesac of
themethodblankexceed 50%ofthe LOG!standard,then the LOQmustberaisedtothefrst
ander even heuvethtmestrer.Neh Danksmaybeaimeted flchvical

justificationcanbeprovided (6.9. themethodblankwas analyzed afteran unexpectedlyhighlevel

sample). Ifaymethodblanksareremovedfromthe LOQdetermination,documentin theraw
oean ron pr.

9.3 Laboratory Sample Replicatos/Field Duplicate Sample
openingonthe scopeofthrciceeesales ayboexsced a eas In

Graco,ao I pioae fAffewarsancnter in samplingsnc hodngcondor
finsams. 1ek amyl epiates ar cole, picats and pleteexroctons fon
dh sample ay notbeed.The sveprc fers (RPD)offle

‘amples oroi anda doviaion (RSD) hou 5 oes han20% kth pracaof sample
Proparaionandanalysist beconse inGoro, Fepkcaesamples nkmeeting 020%
hdcre wi berevives andevita nacave case ass.

9.4 Laboratory Matrix Spikes (LMSs)

Leareperform MSshavepreviouslybeenporefo the samplemat.
tomate, LSa 1pramsfor sampi atcvsFMS lave wore ot apropie for

doting ike recone iv oarcgancus ave.Genera.oohsamp acon
Toproseta afretsample an samplemut LMS re propre foraac sample an
nayzedio Gearing hemat offoctonspk recovery ofcincyof och arg sna. Lab
ma spikerecoveriesshoudflwin 230% ofexpectedvals

LMSconcentratorssh be prepare aspore0.510 mesteencogecsConeseof speCHTteY 410 nehLOG concn of eachsna.
ETsa1543 Page 100120Determination of Prfuotnsted Ack,Aco,Aides, and Sulonates InVeter Soka
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9.5 Laboratory Control Spike (LCS)
Labcontospikesar repre for achexracion belch fo delerinemethodacacyand

precision. LCSsshoudbepreparedataminimumofwolvels andin pica,Lowab contolsphkesshoudbeprepared ata concentratoninthe angeof pproxinateyfour ten es
ihe thanthe targeted LOQand the igh abcontrol pikesshoul be propored aa
‘oncaniratonnear themid-pcint of thecalbratncurve.For63ch targetana, thepercent
relativestandarddeviation (methodprecision) ofthe pokedcoilspikesmstbo essthanor
‘equa to20% and ih average ecovery (medaccuracy)must be 30-20%.Sampledaaor
{forget analytes cutside ofthe laboratoryconvo spikeacceptancecrea arenck eporabe.

9.6 Field Matrix Spikes (FMSs)

MSs aro prepared foreachsampleandanalyzed to detoming thsmax effectondsample
hokding meonspkerecover eficiencyof eoch targetana.Gensraly,eachsamplelocaion
foprosarts a ferent sampleandsamplemati
FMSsamples re asampletowhich knownGuanesofhe taigetanalytesareaddediothe
‘samplebotte ithefed oi he laboratorybefor hebtsaesentothefel. Typically alow
ci gh FMSarepreparefo eachsampling ocalon.The atoofendogercusanaly o fied

splkeconcentrationTitsappropriateto sess accuracy18defined 3s spprmataly 0510 10
mostheexpectedsamsleconcontation”For amp.f the endogenous level ofara nthe

sample is expected obe 1.0 ng/mL,the appoprst angefor FMSusedtoassessaccuracyof
Tosswoukdbe approdmatal 05 oi 0 10 ng.Forsamples that aro expected 0have
‘ondogenousanaespresent a orboow hetargetedLO,1h appropiaterange orFMSwou
boapproximat

ely
4010timestheLOQconcenraton.Forexample, fthesnabteLOG s0025

gin,theappropriaterange or ow eve FMSwad be 0.1ni 10.25ng. Ihe
Spaciadrangoof nayle onceriratons Lrkown,mipsSpikesal varying eves maybe
propared 0increasethelkeloodhl spk atan propria ovismode.
Fitmatt spkomethod acceptancece refocovereswin+30%of he expected vake.

PMSrecoverisoutside of£30% ofthe expected valueof ouldnobeassessedbecausete
FMSwassphed at an napprooriats eve,iesamplerouts reportedas NR.wheroNR is
definedasNotReportable, Fordot roporabilty, 0samplemaybere-extracied and ro

‘onayz0d or anstemsnalyicalmethodmaybeapplied othe ssmipe. Atemately,
resamplingandreanalysisof anew samplemeybecompel. fv-exracton, resampling,and
o-analysifai to mee theFMSaccopkanceceria,1 sample foulvil bareported 3sNR"
(potrepotedduetononcompliantOC resus),
Excaptions the £30% FMSacosptanca teriafordoaroportabity are asfolows:
1) HFMSrecovery coukd ncbeassessedbecauseFAS’wera at an inappropeat ove hen

LaboratoryMatrixSpe (LMS)maybesubstuted. LVS focoveries aro wkhin £30%thedota
ar reporiabe utfagged a3 otmesting he FMS method acceptancecrea.
2) HimeFMS'swerepreparedon asaleandhecosestFMS evelto hereported
samplemetsthe£30%acceptancecrlera utaddbonlFI’aooutadethe30%
acceptancerange thedoaaroreportable bu 8ag9edwihan expanded uncertaintyandsnot
mosingFMSmethodacceptancerien.
3) HhoFMSrecoveriesar cutsideofthe£30%occaptance angebu ateast20 acepiable
aioriclroporiabieFMSsampleresutsareavailabe fhe atamaybe eporiedbtfaggedwih

anexpandeduncertainty andas otmeetingFMScrtre

10 Calibration and Standardization
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10.1 Instrument Setup
Not: In tis example,an Apple Biosystems SciexAPY4000 Tandem MassSpectrometer
{LCAMSMS)isusod. Other brands of LCMSMS3 5wel Slo qadupol mass
Spacirmeters(LCMS)maybe sed a ong0 the methodrtearo mel. Brandnames,
SCppllors,parnumbers, ond modes ar fo usaive posesany.Equaent perfomance
maybaschvedusing epperetus ndmarlihe han ose pected hes, a
Gornonstatonof scuvelert performance hatmeets th requirement oftsmethodsthe
fosponsbityof he aoratry. The porskormust opiizeandGocumentth ecprmendand

saings used.
Estabieh he LCMSIMS systemand operat conditionsequivalent 1 the flowing:
MassSpec:AppledBosysemsAP!4000
onSource:TubolonSpay (ABS)

Scan Type:MRM(Mule ReectonMondor)
Harvard infusion pump (Harvard psiuments) fortring
‘Computer: DetOHM RB 3
Sofware: Windows2000 orWindowsXP,Anat 14.1
HPLC: Aglont Sores 1100 ©

AghertQustomaryPump :
Agler Vacuum Degasser
Agha Autosamper .

Nota: Oneormore G1 HPLCdnaialcom(2.1 mmx 100 7, ym or 2.1mmx501mm,
Sum)maybe atiachedonoafer iopusvalveandbefor heSamenecton por retard
‘andSoparst anyrescue ontamicans ha maybo 1hemobdepleseandr HPLC system.
HPLCColi:Botas C18, 2. fmm 100mm, 5m(ThemoectonCorporation)
Cotumn Temperate: 36°C, S| :
InfectionVolume: Si. >
Mobi Phase(A): 2m Ammonium Actas in ASTM Type [water(Ses 7.3)
Mobi Phase 8): Methangl+ =~ <1
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‘LiquidChromatographyGradientProgram,

CoToTw1wo1me

[21 was [a0 | we 1 00

eT es a0| wo 1 20 |

Note:OtherHPLCgradientsmaybeusedaslongasthemethodcriteriaandprojectdataqualitymenensHES seenpratocieAn ste ms poe praTie
[|me | me | |
[ocams ano|wo 1 =

[Pracasn|sso | sservee | ws |

[ors 1 wo Juwnwames]4 |

[oa | wre | meTw |
[pres | 20 | seme | es |

[meros | aso | asses |
[eros 1 T |__soarero|
[Proanzig | ee
[erosion | 5030. 00, ow]

cons esrennetEEitsrpm
‘PhaseExtraction and HighPerformanceLiquidChromatography Mass Spectrometry
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Pocumens may be vee *orient, (5 44 5s Hom 6202315
conoema

Milbanaionsfrmarring hearto Js. ton sumingmutetensionsmay
ronunas of momar atmorscose achesNURdot ad ayhv hoacid
Sanat ncvgsedanesrlTrause ofiedayghoronfsScapa §marc
‘sensitivityisachieved,providedthatretention time criteriaaremettoassureadequatespeciicity.Vin haacpimayboChosen st he dcreion ofisanalyst.massvara G's
Sungesiedor PFOS. Guaniatonmybe peroamed using th tia on cyomatagram (IC)for

‘agivenanalyte.For example,thePFOATICwouldsumallthreeofthemonitoredbansitons.
D6 ofth sgpesedprimey ons recommended. RelenionSesmay varySG,cna oy-
to-daybasis,dependingonthebatchofmobilephaseandthegradient,cokumn,guardcolumn(s)
‘usedetc.Driftinretentiontimesisacceptablewithinananalyticalrun,aslonga3 thedrt
continuesthroughthe entreanalysisendthestandardsareinterspersedthroughout theanalytical
on

10.2 Method Acquisition Parameters -
Th folowingvaluesar provided as nar ofmothodscsi parameters or sgl
er,singleexperimentmedsing heSc nSiimertaon Actvaloesmayvayfom
raumentio narumert. As,hesevesraybo changedfomtne mo rer0
optimizeorgratessensiy. Ifamui pooisuse,each prod mayhaveaiflredges,
Tompersure,andonSrey vaBgEn

[comom
omean

Then |

[rempwmni
s

Tang |
[om2ummomo

ss
Tao |

[rtacov
esmrn)

Tow |
[emmooro

nommer
[0 |

10.3 Calibration Curve

‘Ansyzatestandardure rteach tofsamplesThevatedmethodspac athe
Standardcarve shou bpoteua rae ftweigh Trtrweighe However,ho
‘standardcurvemayalsobeplottedbyquadraticft(y =ax’ +bx +c),weighted1/xofunweighted,
Using sable scar.Tre calbratohcvsmay cebd adit o rood trough
Zor. Themathematica meth use 1 cakada 2clbraton vehoukboapple

Comte hroughout 8 Sucy.ArycharsShou bsBorough documendedinboowdoa
Ifthecaltrationcurve ossnotmeetacceptancerere,peo routemainlenanceorprepare.
newstandardcurve(ifnecessary)andreanalyze.

Forpurposes ofscacywhenquaritating ow eve ofana,maybenecessary ouse
lowendofthecalibrationcurveratherthanthefullrange. Forexample

,
when attemplingto

quantapproximately0.05gnof nae genre Caltraincurve canst ofhe
‘Sandarcafom 0.25nomi 10 ng. thrthan he ange fhecave(0025 gino

125.00ng/mL). Thiswillreduce inaccuracyattributed10 linearregressionweightingofhigh.Comventaion sanders,
‘Highandiorlowpointsmaybeexcludedfromthecalibrationcurves toprovide abetterfitoverthe.
a0Sproat to thoGots became ey rl mae roodaccepCarsLoweve veport shou 80 excucedf ek reacour rsckatRastWSat of9 tndanfsoe ark.Ary ve onmayberooddo 800 rfcion
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orfalingtomeetaccuracy requirementsof +2% and:30% fortheLLOQ). Justatonfor
‘chenofcabration civpitswil boned 1the rawdota. Amimumof pointswilbs
sa to construc the calbratoncurve. Nomore han25%ofthe al exacted calibration
‘standardshous be excued. This Gossntporta oowancigh levels thatmayneed 0be
‘dsatied to achiovean aocursto curve n theconcanason rangeof he samples, rater, 1s
Intended 0 8ppy 1 midcurvepointscn.

104 Continuing Calibration Verification (CCV)
Contigcalbratonverfcaions(CCV)ar analyzedfoveryth accuracyof hecalbration
cure. Anivze amidrange caraton standard,oneof hosamestandards sod constuct
ho Cabraton crvo,famiuafraveryton sample,notnungsve Barks, in a
minimumofone ersampleset. Calbraon verfcaion jecionsmustbe witin£25% 0bs

Considered acceptable.Thocalbraon veandth a!passingCCVwil then bracket
acceptable samples. NuiipleCCVlevelsmaybo used.

105 Systom Suitability '
Amini ofthossystem stabi ampies vi be jcted a the begining of eachanayical
un,prior oeanalysisof hecotraoncurve:Typical thes Samples reo a concentaion
oarthe milevel of thecabratoncurv ar rapealdnections omonsautosamplervi. The
ys ula njocionsmusthave roacourtsWh an RSDof5% a a reenton timeRD.
of2% becompliant

11_Procedures

114 Extraction Scheme
Tha folowingslop represent atypicalextraction scheme.Sampleexactonvouesand al
elton voumesmaybeadjusted 0meet ataQualty ojectves.
lowsamples to eqstrae 0oom emperatre,Thoroughly ix samplesby gendy invert he‘samplebote.
Moasuro a40nL roresentaeaucofthe ekedsampleroaSOLpoypropyene
congtubes (Spiketelab matispikesa8requred', replaceidandmixwe. Alemate
Volumesmaybeuseddepending onte 6copeofteproject.Use 8 consilentsamplevome
fo ahxrachonsanddocumenton hesamapropsheet
AGS40pLof250mimisod tosulats scion o40m.ofsample. Adstheamountof
‘sodiumthiosutatesoonadded fakermatesample volumes aroused. Thoroughlymixsample.
Note: * Samplesmayneed 10beprescroened io determineanappropriatema spk evel
(yicalyapprorimatey0. 0 10 mesthesampl concentatn). Aterativelythesamples
‘oui bespiked stmoothenone vel, lowingfo the ineperopriessik level lobeekineied.
‘Condition the G18 SPE caridge (1,Gm) by passing appromelsy 10mLmethand (ata
minimum)folowedbyapproximatelySai. a aminum)ASTM Type |wets. Donote:
‘COLAun iy.fico Goes rn hy econdiion. SPEcartridgescannot ba over condoned

Loadthe analyticalsampleotothe C18SPEcarticge.Onostheentresamplehas loaded oro
hecartridge, scathe arid fomtheVacuum andwatualsampleson hevacuum
manikidhavobeenloaded. Discord uate. Openmandvaves andpullavacuumonho
‘SPEcaticges forapprormately 3 mirdes fo emo rescualwat fomthSPE carte
Etewthexacty 5mi of 100% methanol.Colect ust togracuaed 15m.poopylens

canrfuge bes. This i the arglehuon acon(inal voumeapproximately 4 5m.a6 not lof
he scventwillavetheSPEcoun. Tewil ntafcth Cacdaions anyway since ho

ETS0.1543 Page 15.20
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Gacurert may be uss + i le 14 08,8 on BLED
conroenTa.

curvesseo rated), Note: theskinvomemayboafore fo meet project noac. The
‘Sam lutonvokumeneeds tobeuse fora samples, calbaton standards, andGCsamples.
Intrspers hemethodbarksfcughout the exvactonbach
“Transtrwelmedahauosof hetna extract 1 beled util.
fitz oreofbo rt tnaconhrig gat Scio HPLCHSINS

Not:Samples ar concertedby actorof eight ing th esrachon; it Voi = 40mL >
FinalVol =6m

11.2 Sample Analysis :
‘Setupanalysissample queue.Method lrksmustbenerspersedtvcughout heanayical
sequence.

Infect the samsvokame(between5-251)ofeach stander,analytesampleendbark nothe
Insiment (uresson on-stumentsampledonsdoor).
Alsampi esac with incototon > ULOG istboitdnderes. 6honofhe
nal exact fade 1 roduc acoaptaieraul (og oorMSrecoveries)ta orginal ample
andrea ho”;

* 12 Data Analysis and Calculations

Thechvomatoqraptyanaly soardlypical cakuats he amountof target nal nthe
Samrleextractsusingthe establishedcaRbrabonCuve.
Cauat the percent recovery of th LCS sing hefowingecuaton

LoS Comeniion(8)
LCSHorecove

rys
—— BL 100%recon(3)

alotthepercent recovery of iFSCS sig he flow equation:

CT EESContention(28)FSCstresoverynk 005s
kroner25)

‘Cacuat theprcent recovery of heFMS using he folowingequation:

FMSConcentruon (2). AverageConcenratonofSampl/Semple Duplicate (2&)
FMS recovery = rep) a oom.

SpikeConcenraton("5nL

ETS8.1543 Page 16.0120
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13 Method Performance

Aymethodprmanc parameterstatarenccevedmustb considers th avalation
oft data.Noncaormarce 1 anyspoofedparameers must be descoedand discussed f he
Profct oadchooses 0epor hedat .
cata td n his metho ermanceseconarenotme,malrenanoa maybspero

onthe systemandsamples reanalyzed, of citer acon takena8delemined by he
‘Snalystpropectiead. Documentalackons 0rowGa.
citor oboroperedwhenpromancereahavectbeen me,the datamustbe
footnotedonlties end docussod nhex ofhorept

134 System Suitability -
Ame oftree ys uta samples vilborece a he bgiringof eachsata!
un Thesa samples ar run prior tohcarsoncufv.Thasytemsuabity infectonsmust
Paveare coun with anRSDof55% anaolan aRSDof 52% 0becompart.

13.2 Quantitation
Callration Curve:Th coefficientofdeeminadon () vol or 10 callvatncurve mustbo
resto tano aqua10900Eachpin nhGve ustbeWin£25% ofth hcretca
Gonosnraton with he exception ofthaLLOG,Whichmaybewit $30%.
‘Dsmonsiration ofSpecify:Speci isdemonstrated by chromatographicretainma
Ain376of standard)and2mas spec r90nseof uric ons.

133 Sensitivity :
‘SolventBlanksandMathodBlanks: Sovont end methodbnaa courts ustbe < 50%
Dtofhootstandardusd nhcalbator ure. Solentblanksanalzedacigh evel
Samples caibraton standard mayhavo oacounts rater han 50% of he lowest andar
om netument camyoreas ongas subsequentsched arisanalyzedbore 1next
SampGCsanpl demonstrat hlioemen cayoveri dcroaengback 1expected
ova.

Limit of Quantiation (LOG: The owerLOQ (LLOQ) helowestrnzeoactive standardin
acali curve;hepeakeres foLLOQmus 3. est2X natof he maodbrk(s),
Bycaiaton, themeasure value cf2LLOQ us bewih30% fh oralvas.

134 Accuracy
CoVParormance:Cobra vefcaoninecionsmus bowitin£26% oboconsidered
‘acceptable.Thecalbraton curv andth astpassed CCVvlihe bracket acceplabl samples.
VikiCCV vel maybeuse.LCSrecoveries shoudbowitin 28% obeconsidered

‘cceplati anovery athe meiodis 1 orl on agenday.
LabControl Spkes:Theaverage recovery fhepoced LCS or eachtargetan shou be
ib 0-120% and he poroonteavesaradevinfhe recoveries stbles hanor

equato20%- :
135 Precision

Reproduciblty: Reprocuciity of ha mthodis definedbythe roulsof duplcaoortplcatonaysofsamples. ARPD ar RSDof 520% wl beconsideredaccpla orroplcal
coil sphes.Bocaussfksample ple account or varabiy1sampielocaton(2 wel
55Varabity he exyactonproce),RFDor RSDyaksmaybs Highs Reporthe RPOOr
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RSD ofsamplecupicatosanddiscuss in hereport f greeter than20% and he mpecton
foldmat serecovers,ary.

13.6 Analytical Method Uncertainty/ Data Acceptability
Anayamothod uncertain laybe definedandreportedin noofwoways. The first
‘approachuseshistorical LGSdatathls ortochriedand s sedfo evaate method

‘curacyand procison,basedonprocedures defined in ETS-12.012. InETS-12.012, detaled
estimationoftncorainy meosuromentswespekomedon ETS-5.231.2, SoldPhassExtacton
‘ndAnayss of PeruorinaiodAcs,Aono,Amides,SuforaesandothrFuodated
‘Compound by HighPorlmanceLiquid CvomalograpyMassSpecomety". Th procedure
‘uinedin 1smeth izesthesame proparaion ond analysisstepsastose denied
ETS5.2312. In hatevakuaton was terminedth he seof cortochatswsan
acceptable proc todeeminganatytkal methoduncertainty.Alias wert daa ports are
ocuredwhe using ismethod fordetermininganalyticaluncertainty.The method cada fs
‘eineas2x th siandarddevisboofthepercent recoveries of the pooed 8b ono pikes.
‘Whie a LCSdotapoints recontrolcharted, nly themostrecentFydtaposare sedfor
detormiing homodurceranty. T
‘Whenfess hantwenty LCSdatapointshaveboongeneratedfo a givenana,thebakch LCS
andFMSGCdelominethedaaacceptabity. IfFMSsmee!the £30% recoveryrea taevel
appropriatetothe endogenous eve,andthe LCS mee!the $20% recoveryrer,then he
uncertaintyofthedatais deemed accuratefowin100:20%. FMSdonotmeehe£30%
recovery cera, and historicalFMSdotadoesnotexis the analica uncatainy s validon
case-by-casebasisand a cussion incudedin he alanalyalreport

14 Pollution Prevention and Waste Management

‘Sampleextractwaste andflammablesave is discarded in igh BTUcontainers, andglass
Petewast fsdscarded In broken glasscontainers cated in thelaboratory.

15 Records i}

Eachdatapackagegeneratedforashud mustInckude al suppartnginfomation for
roconsinctbityof hodeta.Inormationfo the dotapockagemust ncude,but sn ted10
the follwing ems:styorproject number,Speand Standard repSheetsrecords,
insert un fo (sumer btch cords, nsRanentacauisionmeihod,sumarypage).
insetresus fies,chromatograms,caliaton ves, and Goacakatons

16 Attachments

None.
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18_AffectedDocuments

None.

19_Revisions

Revision
‘Number ‘SummaryofChanges :

1 Updatedothenewformat. ChangedThe. .
‘Section 1:States thevalidationof 3 analytes, omoiesreference fo EPAdocument
thatsno ongor applicable.
‘Section2: Providedfor the extractionofmoro than the 3validatedaries,aows
thousoofa LC/MS system,notonlythe LSMSMSpreviouslymentioned.
‘Section3: Reviseddefinitionsfor fieldmarispike, eld conro spike, LLOQ.
methodblank, 8nd MDL. |
‘Section5: Rowordod hoInterferences, 80ded recommendation (0usodisposable
pipettes.
‘Section6:Re-calegorizedandpareddown.
Section7: Changedstorage time {o 6months. Addedmoro calibrationpoints(0the
abl.
‘Section8:Addedstatement adtsssinglabelingrequirementsandspiking.
proceduros. Expanded soction 8.8.
‘Soction9: NawSection
‘Section 10: Changedsomeofthe parametersinthe table. Allowedforuseof
frontinstrumentation. Addedinformation fomsection12ofprevious version,
extensivelyrovised.
‘Section 11 (section 9in previousversion): Clarficationofwash top,statedexact
Volume ofelual is 5mL, revisedstandardization process,removed requirement (0
use LOMSMS.
‘Section12(soclon 13 npoviousversion:nochanges
Section13 (seclon 14inpreviousversion): Extensivelyrewriten.
‘Soction 14 (section 15inproviousversion):nochanges
‘Section 15(ssclion 16 npreviousversion): Minorchangesto recording
requirements.
‘Section 16 (section 17 inproviousversion):Removedatochment,
Section17(saction 18inproviousversion):Removedroforonco (o EPA document
thatno longerappiied to this SOF.
‘Section18:Newsection

2 Section1: Addedemphasis thatthemethod is 8performance-basedmethod.
‘Addedstatomenttha thismethoddosnotcoversamplocollection
Section2:Removedstetoment thetsamplesaroshied cold as his nolonger
the practice. Removed reference to specific C18SPEcartridge.Addedstaloment
thatotherextraction and lutonvolumos maybeused.
Section3.Minoreds/carf

cations
[o several definlions. Addedsurogaleand

‘SPEcartridgeasadefinition. Removedroforoncos(0LOD and MOLasthis
ETS.81543 Page 190120
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laboratorydoes notroport LCDandlorMDL values.
‘Section6.Added ference oautomatedSPE worksteton
0Secton7. Addedaddtional analytes andupdatedstandardproperation
‘oxampls.
‘Saction8. Removedverbiege thalpertainedlosamplecollection asthe IH
EnvironmentalLabpersonel typical donofcolctsamples.Addressedsample
battleproparstin.
Soction5. Changedmethodblankcrlorie,LMS and FMS acceptance criteriafrom
1002255% 0 100230%, and LCScritriawherepooledrecoveriesareused fo
determineacceptance.
‘Section 10. Updatedailexample instrumentconditionsforSciexinstrumentation =
romovedMicromossreferences
action11. Clariod extraction procedurs = removedinclusion of 840% methanol
washslop.
‘Section12. Minoredt.
‘Soction 13. Addedsoctonon determination of analytical ncertanty andchanged
performancecrteraas sppropriee.

3 Section 11.1. Addeduseofsodium thiosuato

ETS.8.1543 Page 200120
DetarminationofPertuorinata

dAcids,Alcohols, Amides,andSufnatesIn WaterbySorc
‘PhaseExtraction and High PerfomanceLiuidCivomatographyMassSpeciomoty
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1_Scope and Application

“Tismethodst be sed o quentlyPeorobutancicAcid (PFBA.PerforopertancicAG (PFPe),
Perfuoroh

erandiccd(FHA),PertuoroeptanocAd(PFHOA). PeruoroaciancicAd(FOR),
PerfuorononanoicAcd(PNA).PerfuorodecancicAc (PFDA), PerfuoroundecanciAGd (PFURA).
PerfuorododecancicAcd (PFDod).Perfucrobutanssulonato(FBS), Peruorohesanssuonate(PFHS),
‘andPerfuoroodisnesulonets(FOS)byHigh PeromancoLidChiomtographycoupled oafandom
MissSpectrometricDetector(LCMSIMS)incleanwalorsamples,Watesamples containgheavy
particulemayrecoproparatonbyanabatemethod suchasETS-3-154 “Determination of
BerfsodnatedAcs, Alcohol,Amides, andSuloraies In WaleBySckdPhaseExtractionand Hgh
PerformanceLiqudCivometography/MassSpeciromety’. *
“Tismethods consider aporormance-pesecmethod.Dat is consideredacceptable5 ngssoeOaae sag or pera
‘Samp callecionlsnot coveredunder isnatal procedure.

2 Method Summary

Cleanaqueoussamplesareanalyzedby rectrjectonusng LCMSAVS.Samples contaiingheavy
parcamaynotbeslabsforanalyssbythismethod.Samples containing suspendedpariuiate
Shou becent prior fo removing asampleaiauo,o ere.
Thisis aperformance-basedmethod.Method accuracy is determined oreachsamplesetusingup
Iaboratoy ortrl spikesatmuteconcentrations. Thismethod isooUF that heprcison snd
acraoyforeachsamplebedeterminedusing kdmabxspikes overly thatemethodssplcatie to
‘eachsamplemati.Sampleresus forspikesoutside of70% to130%;maybefagged 6such(Wh
‘Xpand sccuracysltaments), orwil ntboreportedde 1non-compkant qultycontrosamples.

Fortcaton evesforfiedmatt spkesandforlaboratory mai spiesshoudbo tlaset 0% of the
endogenouslevelandless than 10Smes he enciogenousevelto be Used10detainth satementof
accuracyforanalyteresus,

3Defntons

3.1 Calibration Standard
Asolfonpreparedbysping knownvokumeof theWorkingStandard(WS)no peceterined
‘amountof ASTMType|. HPL gradwate, o othe sua vate,andanalyzed according this
method Calbratonstandardsaro sed to Calbrat the nsrumen responsewih respect 0analfte
conceniraon.

3.2 Laboratory Duplicate Sample (LDS, or Lab Dup)
Alaborstry upicatosample i separa aauotof  sampl akeninthe nal aborstrytats
‘analyzedseparstlywith nica pocodures,Analysisof LOSScortpared 1 hatofthe fstsku Give
measureof the precision associatedwihlaborerprocedures, bu not wihsamplecoleckon,
preservation,orscrage procedures.

3.3 Field Blank (FB)Trip Blank
ASTMType I HPLC gradewater, orther suitablewater laced i  sampiecontainer nthe laboratory
andrisa8a samplenoi respects,incuding expos 1sampling iconditions,Ho@ge,
preservatio

n
anda analycalprocedures. ThepurposeoftheFB 1detain ffostsubstancesor

‘ner ereroncos ar present nthe fieldenvionment.Thssampleisalso ofored10.8 a TrpBlanc.
ETS80440 Pago20 11
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3.4 Field Duplicate Sample (FDS, Field Dup)
Asamp collectedin dupicate atthe same mefomthe same kocaion 8s hesample.The FOSis
handedunderdenialorcumstances andvealedexac thesamethoughout filandlabcrlary
procedures. Analysis offeFDScompared otha oftheftsamplegies ameasur oftheprecision
ssocited wi samplecollection, presenvatonandstorage, 38wel 8wih aboraory procedures.

3.5 Field Matrix Spike (FMS)
Asampletowich knownquant of ie targetanalytes are added otesamplebtnteaborairybefor thebottesaroset the fieldfor colectonofaqueoussamples. A Known,speciicvokmeof
samplemustbo ddd 0 thesamplecontainerwihou neg.Thi maybeaccomplishedby making&
“illotsever neonheGuide of hesamp conainsr. ThoFMSshoudbe piedbetween
pproimately50%an 10 mostheexpecied anaieconcentration n hesample. fheexpectedrange
ofanalyteconceiratons  urknown,mule spikesofvayiglevelsmybo prepared fo ncroese he
kaihoodthat aspk at anappropraiolaveJsmade. TheFMSisanalyzed t ascertain fanymatix

fects,intrfrences,orstabiy issuesmayccmplcateth rdoprotakonofhesampleanaly.
3.6 Trip Blank Spike (Field Spike Control Sample, FSCS)
An8kquotofASTMType|. LCgradewate, oothe suitableWate,10 whichknownquant ofte
{arget analytesaroadded in helaboraton cr othe spmentof necolecion tes.The FSCSis
extractedandanalyzedexactly ke astudysamp thelpdetemine themethodis 1conirland
Whether assofanaly coudbeattuied ohalding ime,sample iorogeandor shipment sues. A
lowand igh FSCSareappropristewhenexpeciodsampleconceriraionsarontknown ofmayvary. AL
leastcrosepara,ur-+pikedsamplemustbo takena the samo imo andplaceas achFHS.

37Laboratory Control Sample(LCS)
Anaucofcontolmat to wich known quanti ofthe ereanalytes aeadded nelaborsor at
etmeof sampleextocton. Alea twolevels ar nckuded,onegeneral tteowend of he
calbratoncurveendonenserthemd 0 upper ange ofthe uve.TheLCSsaoetrctedsndanalyzed
‘xc ke alaboratory sample fo deteminewhetherthe mehodisincontol.LCSsshoudbeprepared
‘achdaysamplesao extracted.

3.8 Laboratory Matrix Spike (LMS)
laboratorymatrix spk isanakquot of  sampl to whichknown auanises of artanalytes readded

inthe laboratory. TheLIS ianalyzedexacty kea aboratrysample fodeterminewhether hesamplemabecorresbis fo heanalytical resus,The endogencusconoetratonsftoanaes in ho
‘samplematrixmustbedeleminedin  separesoquotond he Measuredvalues intheLMS camecied
forhessconaeniraions.LISSareGptnal oranalysisofaqueous sanpies.

3.9 Laboratory Sample
Aportiono auof asamplereceivedfom th fled fortesting.

3.40 LimitofQuantitation (LOG)
Thelower mitof uanitaton(LLOG)for adataset i he westconcentrationtatcanb rolabyuanatedwin thespeciekits of precisionandaccuracy uting ounoperatingconditions. To‘simply cat reporting, he LLORisgeneral sleciedas th lowest non ze sandard nthecabationuno thatmetsmoodclara. SampleLLOGSarematsSopandert
Theuppor iitof quantitation(ULOQ)for a taseis he highestconcentration tatcanberliebyuanitatedwitin thespected mitsof precisionandaccuracyduringroutine operating condions. ThePihestsandardi he caltratoncurv tatmeetsmethodceria iscefed 2she LOG.

ETS80440 Pago 301 11Math ofAnsysfo the DtominaonofPorturatd Compound i WotrbyLOMSHMS; Dec
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311 MethodBlank
Anaucofcocmax ts ested exact) Bho alabortrysamp nungexposure ol

Gasowars, squpment,soars,and reagents tha rsusedi oeraborlry Saree,Themethad
lank oustdeamon fs! substancesorovrrererencos re present the aborstry
enionmant

,
ho fs8gats, or ho dopRras.

342 Sample “
“A samp iantblremoved om’ ger quant ofmeri nln rprese the rightsource

343 StockStandardSolution (688) © - a
“Aconcentratedsonof 8singe-analieprepared in ihelaboratorywit ansssayed reference

344 Surrogate toe
Acampoundsarin chemical compost ad favrearg anaes), butsrtromaly
oundnesams) suogetecompounds pial  trge an wihat leetova stom
Corian ansccucabysbeed sna used,surogees) roaddedJoosalesandquay
Conrlsacs, STogeee) readocual vastth ari anal cal prococrs
eringsamplecolecion,preperation an ana.1CLSnof 8suogele nae 3an ptnsl
Qelyonlmeasureandi NOT rocured: ih

345 WorkingStandard(WS) ! :
As0tionofseveralanalytes preparedin thelaboratoryfromSSSsanddied 8sneededtoprepare
Cabratonstandards an oereredanaly okt... +.

4_ WarningsandCautions om

41 Health and Safety . i
Theacutend chronicactof hestandards fo 8 meth have notbeenecisly detained:
Powover, s0chshoudbe esied58& pote Hea nazar Theanaly shoudwest ves, aia
Gos,andsfey asses10prevent exposure 1hic iatmightbopresent
he abrstor i responsiblefotmassing sof work ayionmont and cuter awareness of cal.

Touiabons regainth handing af chemicals use nismeld. A ference leofmotelsey
aShoes (HS)sha b vedabl ospersonelnove inrsanaes.

4.2Cautions }
“Thaanalystmustb familar th elaborate sqpmentandpolentahazardsnung,bt ried
10,16ute ofSVE,presetzed gasan overt nes, gh tage,andvac ysis. Refertoo
appropriatesqupment prooadur of oparstor manual foratonal omatonand cautons

5 Interferences Lo

Outing sarpiopropaaton an anaysis,morpotalcontaminant sources a1reagents and
avmaare,AImars30d 11 anaes $dbedomoreyaied to os Foe rom ederencesunder
odorsofsna by vingrehodBarks

ETs80u0 Pagesof11
Method ofAnalysts fo the DetentionofPefuorinalsd CompoundsinWaterby LCMSIV;Direct

ent vanape Pre rorsMornGon Sono 808



p17

Document may be used. if rent, for 14 days from 0200372610
coe

Portsand suppl etcontain Ton shoud beaveorminizedduethaposiityof
interfere

nce
andlorcontamination. Thesemayinclude,butarenotimitedto:washboties,Tefion® ined

cape,modalcope, HPLCpars tc.
The useof disposable micropistes opiates aolstandard soon recommended fo ake
coors sana daeSokes.

6 _ Instrumentation, Supplies, and Equipment

6.1 Instrumentation and Equipment .
Ahighperformance quidchromatographcapableofpumpingupto twosolventsandequippedwith a
Variablevolumeijectorcapableofinjecting5-100 connectedto atandemMassSpectromeder
cmsms). | *

Avitalblanca capabe olreading 1000001
Adevis to colectraw atafor peek integrationand quandtatcn
15m andSOLdisposablepopropyinsceiigs bss.
Gastightsyringes,264,5014, 100uL.,250uL,500L. 10004L.

finkpassHPLCauto ,
Disposablo pets, poypropytensor ass 2propriety
Centrifugecapableofspinning 15-mLandS0-mLpolypropylenetubesat3000 rpm.

6.2 Chromatographic System

Guard Colom Prism RP,48mm x50 mm, Sp
Ansyica Column:Betas C10, 48mm x 100 mm, 5 om
Temperate: 10°C
Mobi Phase(A):2mMAmmoniumAcetateiWater
MoblePhase(8):Mehanct
Grdert Program:

[ome| wa[we [Tm]
CosTw5s T 70
ComoTsT&T to]

So ——Sr ——
meTw 5110]

Como—ToT1 10]

recon Vom: 100.
Quantaton: PeakAre ~ cua avei. weighed.

Run Time:~ 17mines.
The previous information i intended as guide; atmateconions ad equipmentmaybeusedprovided ha dotaqalty bjocivesare mot.

ETs8.040 Pagosof 11Mothod ofAnalysisfrthe Determination of PofuorinatdCompounds inWater by LOMSMS;DirectirecionAraicori me Aan Pre izanesCotonGomerSeanp 1900
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6.3 MS/MS System
631 Mode: BoctospoyNegatve on,MRMmode,monn he lowingYaris:
I. — rr —
[prea swam |
—— 2835218
[pA Sussmmdsiia

iie|
[PFA 963819,983 » 0ana 3 5170
[PFOA #13 son.413 210ana 413 60
[PFA1d3 416.403to ana 69 200

[PFOAT8130deo. 513 210 ana st3 260
563 519,563 - 260 and563 > 19

[PFOGA 613 th0,613 fegendeta310
>— 2608000200>80

[prs|Sw-momma
waw|

[Pros | oo 80,496 99sna 05130__|
Wilraneiions or Fontog 1aaries 1 on apn.a ringmule nsibonsmayprovide
Quanitatonof somes hatmoreClosely matchesNMRdaa and may have tne addedbent of
increasedsans.Thouteof one aughieonis accapiabe  menodsense achive
Provided he etnton imecra roMat 10 8s8ro adequate spec.

The prov fommasonis tend as agi,ame sinnersandequprmentmybeusc

7_ Reagents and Standards .

7.4 Chemicals,
Wotor Mi,HPL rade,o oerstablyapproprisores
Metendi HPLCgrade ve
Ammonium Acetate- ACS ReagentGrade

7.2 Standards
PortcrobutanccAc (FEA - C4sc);Oakwood Products, nc i
PororopertandcAc (PFPeA~C5ak,ao now 3s NEPA, nonshorsperandcac AleAsso
Pertucrohe

randc
Ac (PFHA-C8 ac);OaioodPocus,I:

Portucrcheptanic Act PFHpA - G700d,asina8TOHA, daca roneptanoi ac,Oskvood
Procuss,Inc

Pertuerooctani
cAdd PFOA CB 3d)

Poruorcno
nanciAc (PFNA~C9acl;OalacadProcess, oc

Perfucrod
ecandcAc (PFDA - C10ac;OsoodPros,in:

Portoraundo
canoic

Acid (PFU -C11ac)OakwoodProduc, in:
Partucrodad

ecancic
Add(PFOA-C12ac];Oakwood Product, Inc.

Portucrobuansut
nate

(FES-C4sonst)
Portorchesanasut

onats
(PEHS—C8strat);SM

Portuerooctanesut
onats

(PFOS C8sutoate;
ETs80140 Page gol 11
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“Theprevious information is intendedas aguide. Reagentsandstandards romatematesources maybeused.
7.3 Reagent Preparation

2m Ammonikamacetatesoon (Analysis}—Weigh 0.39of Ammeriumacetateanddissolve in 201of reagentwater.
ole: Atamatvevolumesmaybs prepared a ong sth atsof he solvent 0sceralcs re makrianed

7.4 Stock Standard Solution (SSS) and Working Standard Solution Preparation
Thefolowing standardpreperation rocedurosaves ean example.Weighed:amountsandfal volumesmaybechangedtosu heneeds of  partulrsuc.For oxampl, L.volumesmaybespike novokumeir fasks.WhenGiutngsiock solutions 0appropri aves
100pgmtargetanalyto888s Weighou 10mgofanaSalstandard corrected fo percentsit and
purity) and kd to 100m.wih mothanoorchersua solvent,ina 100m.volume ask. Trans 108
‘125m.LDPEbotteorothersuitable container.Prepare asepanotssoufon for each nae. Expiration dates
andstorageconditionsofstock soon shoudbeassed naccanceWeh boraory sander parsing
procedure. Anexample of purtyandsllcoecon gv bolow orPFOS,

molecularweightofanion
on Ber = ocecular weightofsat

PROS (K*Jstcomacto
n

acto « 322«0.5275

10mgCFESOK with purty 90% = 8.355CF S05(10mg00°08275+6.35mg)
5pm.(6000ng/mL mixedworking standard—Add 0 Si. eachofhe 100pgin.SSSs fo a 10m.voumetic:
Haskandbinguptovolumewihsave,
260 ng/mL.mixedworkingstandard—Add 125ml ofthe § mi isedworkingsandardsolutionto. 25mLvolumes flask and ring Up volume wih solvent.
126ng.mixedstandard—Add 625.4. of he  pOLThsedworking sandardsoon 0. 25m volumetricfaskandbring povolumewihsober
‘StorageConditions—Siore al SSSsandworkingstrdardsinaccordancewthlsbaratrystandardoperatingprocedure orn a efigeatorat 4'82°C oramaximumpercof 6month rom he eto of reparation

ETS.8.0440 Page7of11MethodofAnayss fo the Determination ofPertuorinatedCompounds inWater by LCMSIMS:Direct nection
Coron emt Puan vast risSM Cartons Gromer Cocamon 2008
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7.5 Calibration Stahdards
Using thewerking standsdescribed bove,prepare alias soosnASTM Type |water, HPL water, or
other sukablewater, using hefolowingabl 85.8 guideline. Not: Vokumesofwater andwakingstandardsmay
beacusiedfo moothedeta ueltycbjoctvesaddressed ithe generprojectcutie. Calbratoneves ther
then thoselistedbelowcanbeprepared83needed.

ColbrstinSuns,mgm
oyAshype Wate,er coesoni wer

[e
re

oomTom
[wmTw[ »[ems7]
[ws =of am.| om
[mw[oansi om 7]
Cw»Te om}
[Cm [w

.
[ aw

Cw[ow| ow | om
[me 1 wo| wyTR]
[ooTw[=[em]

[ow w
==[7 om

Co ow =Tw]

8 _ Sample Handling ca

8.1 WaterSamplePreparation
Tsmethodisappicabletocleanwatersamples. Samplescontainingheavy parciatemaynotbesufable for
‘analysisbythis method. Samplescontanigwspendedparicuate shoudbecentfugeportoremoving a
‘sample luo, orfered

“Thoroughlymixsamplebeforeremovingan aluotandpacing i a labeledpastautoval, Plascis
predoverth use of 8sautovial, 10prevent hepossi offcxochemica scking ohgass.

Diesample, fnecessary, wit ASTMType|, HPLCwate, oroersulatiewater.
Preparemethod QCsamples andmultiplemethodblanksandaliquot nt labeledpast autovels.
Proparo tlesstfivemethod banks.

9 Sample Analysis - LCIMSIMS

‘Analyze thestandardcurveprio toeachsetofsamples.Thestandardcurvemaybepoted using a near
‘weighted 1/xorunweighted, orby Quadraticfl (y =ax’ +bx + c),weighted 1/x Of unweighted,usingsutable
‘sofware. Thecailrationcrvesmay nckude utshou notbeforcedthrough zero. Themathematicalmethod
sed1 calcuste th caibraton curveshoudbeappliedconsistant EYoughoutasay. Anychangeshoudbe
thoroughly documentedinthe awdeta.
High andor owpointsmaybe excluded romthecabrasoncurves toprovide beter ftavertharange.
‘appropriate tothe dataorbocause theydidnotmeetthepre-determined acceptance rei.Lowevelcuve
‘poisshoudssobe excluded her areacounts aronc t least twice hatofthemethod andorsaver banks.
iocosficientof Geteminaon (1)vabefor teclbraton curve mustbegrotor hanorequal 00.990. Each
pointi thecurvemust bewin 25%ofhethecretcal concentrationwththeexceptionof he LLOQ,wichmay

ETS.8.0040 Page Bal 11
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bewin230%,Jusbicationfo excsion ofcarat curvepointswil benoted ntherwdeta. Aminimumof8
poisvil beusedfo onsinct he calorgton curve
ihecaltxatoncurvedosno eetacceptancecr,pro utemaintenanceorpropa anewsandard
curve(necessary)and reanayze.
‘Contiuingcabratonvercatons(CCV)areanalyzed 0very theaccurcyofthe calbraon curve. Analyzea
mirangecalaton standard, oneoftesame standardsused10Constuc he albraton curve, al @minimum
aferevryforth sample,not ncudngscent barks,wh  mirimum ofonepersamplese. Caltrain
Verfcaton jecionsmustbewin£26%obeconsideredacoepatle.The cabraton curv andthelstpassing(COVwil then bracketacospablesampes. MuleCCVlevels maybeused.

‘Samples containinganalytes thatarsquantialedabovetheCanosaofthe ighest standardin the
‘ureshou be futher utedandreanalyzed.

10_QualityControl

10 Data Quality Objectives
Thismethodandecu quality contol samplesdesignedtogenerat des accurate to £30% with targeted
LO of0.026 gil.AnyGevatonsfrom the qual conrlmesesspededoutbelowwilbodocumented in
hora dataand foobcted 1th fra ropa

102 Method Blanks
Moihodblanksmustbepreparedwth each analysis etch.Ategst ve methodbarks ustbeprepared.
Methodbanksmaybe rected mute mes,butnomore than 3njecionsshoudbe removedfom asingemeth blank.Alaminum.methodbanks areanalyzedprior instramentcaltaton, rr 01 anayss of
‘CCVsamples, and at ihe endoftheanalyal run.
Themean areacount for achanalie ithe method banks mustbe les than50% of heare ootof 1h LOG
standard. Thestandard doviton of 12 816 counts of these methodbanks shou be caciatedandreported. I
10meanarea counsofthe methodbanksexceed50%oftoLOQ standard, hen ho LOQ mustbo reed 0h.
frststandard ove Ithecurvetha motscrioa,or mately, themethodbanks mustbo avalated
satsicaty 1deformingcuter,otechrical sticaton to lminale oeo More ross shou bamade.

10.3 Sample Replicates.
‘Samples uplcatesar collected neec.The relativepercent ference,RP,shoudbereparied. RFD
fesulsgestrthan 20% il b flaggedintheepor,bu wilno beexudedfom reporting.The requirement or
Tepicatesexcudes eld banks.

10.4 Surrogate Spikes
‘Sutogatespikesaronotequi butmaybsusedonproectspec requirements,

105 Lab Control Sample
Trpcatelab contolspikesataminimum ofwoferentconceiraons ro ba propared witheach praparaton
batch. Lowlab contospkes $houk beprepareda oncentaons 1 he rangeof to en mas Higher han he

targeted LOQand hgh ab corto ike shoudbsprepare atconcentrationsnearthe mipoitofhecurve.
The lave standarddviaon of he contolspikes valle independent a achconcaraon evel usbo
loss than oequal 120% and th averagerecoverymust bo 80-120%. 1abovecredrenotmt,heene
Set of samplesshoudbe e-nfcied ooprepare 5 pgroprite.

ET5.80040 Pagoof11MethodofAnalysisfor theDeterminationofPeruorinatodCompoundsinWaterbyLCIMSMS:Direct injection
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10.8 Flold Matrix Spikes/ Lab Matrix Spikes
Recoveries of ld matrixspikes and laboratory mat spike aro anpaed tobebetween70% and 130%ofthe
fred eves. Sample routs for spkes out of70% to130%,maybeflagged as such (wth expanded
accuracysatoments),or wi nokbereporteddue fo rcn-complant quay ontolsamples.
“Thetargetedfrtcation evel shoukd betleest50% of he 8ndogenous evel andles han 10tesho
endogenous evel fobousedwithout isécation odeteisthestatementofaccuracy fo sly fouls.
Theeverageofhesamplean thfk cupicatsshoudbeused10caluatethe recovery.

11_Data AnalysisandCalculations

Usoth folowingequation tocaloat theamuofnis ound (7 ii.basedonpeak ree) using he
standardcurve(neorrogrosion poromelers) genaratodby an approve warsprogr:

Analytefound (ngiml) = PekArea Intercept ipSope. #

DF =factorbywhich hefn vkamevs td, necessary.
Forsamplesforded wihknownamountsofanalyte rr10Extraction,usethe folowing equation tcatethe
percentrecovery.

Total analytefound (ng/mL) - Average analyte found in sample (n/m)
Recover “Anaiyeadded (vt) w

12_ MethodPerformance

Anymethodperformanceparametershaa no Schievedmustbeconsidered ntheevasion ofthedata.
‘Noncorformence to any specfedparometarsmustbedescribedand discussed fthaTechicalManager (ron
‘GLPshy)orSyDivecor (GLPsuc)hoses ores he dita.
ott litad in ismethod perormanceseconar nickmet mailenancemaybapermedon he sysem and

samples reanalyzed, o therconsakena epproprite Documentof acon ntheawdeta
fataar tobereportedwhanperfriancecrihavenobeenme,thedetamustbefootnotedonabiesand
discussedinhoterol oropor +

12.1 System Sultability
‘Sytem Sutabity standardsaro not required component of hsmethod. requiredbyprotono bythe
echvicalmanage. a minimumof roo syste SADRsamplesarerected a th beginingof each ansyical
unprior othcationcurve. Typical hes sampies aro taconeriraton near the mid ave ofthe
calbration curve andare ropested jeckonsfromonoauiosample vil, Thosystom stabi nectionsmust
aveaoacounts wihan RSD of 56% and tection ime RSDof 2% to becomplet.

122 Quantitation et
‘Galiraton Curve:The coeffcentofdeminton(°)vake forthe calibrationcve mustbe restr han of

* equal190.990,Eachpoint in hecavemustbgwin£25% of he hecretclconosriraton wih he exception of
he LLOO,which maybowin130%.
‘COVParformance: Thecaraton standards hat ar erspersadHougheout heanatasequenceate
‘valuaied 2s contuingcalbationvorfcatons inadlion fo being pertof he colbratncarve.The accuracyof
‘ochcavepontmust be witin 25% of he heoretca valu (WEhin30% for lowes!curvepo). Sarlesat are
bracketedbyCCV notmeetingthesecrteriamustberoanohzed.

ETS8.040 Page 100111
MothodofAnalysis fortheDatrmination of PrfuointedCompoundsinWaterby LOSS;Direct rjection

conanrings pagn 1701148
CatonGanonCocoa2009



p23

Socamant may vs Ll Ta an for 14 caps from CHORE0AG
coenTAL

‘Demonstration ofSpecify:Spec is demonstratedby chromatographic retentionte(win 4% of
siondard) an themassspectra esponseof uniue ons.

123 Sensitivity
“Toetargetedimi of quantationforafanalytes 0.025ngimL. The LOGforanyspecnavemayvary‘dependingonthe oveluskonof ppropratsbarksond the accuracyof he owdevelcaltratncurvepont. Refer
toSecon 10oraddtionaldetale,

124 Accuracy
“Tsmethodandrequiredquality canrlsamplesarodesignedtogeneratedatathatareaccurate 0+130%.

. Secton 10cotainsadditonal infomationregarding hrequiredacauracyofaborstryconto spikes, fedmatrix
Spiesandlaboratorymati spikes.

125 Precision
‘Samplesshoudbe olctedndupica nthe ied. Therelaivepesos ference, RPO,shouldbereported.
RPDresusgrater than20% wlbo laggedin the repr,butwil beexudedfromreporting. The
requirement forrepicatesexcudes edblanks o nsebanks.
‘Section 10contains addons ifomtionregardingtherequiredpreciscnof laboratorycool spkes.

13 Pollution Prevention and Waste Management

Wastsgeneratedwhenperforintimethod wlbedisposedof appropriately. Theorignalsampleswil bs.
archivedatthe 3M EnvironmentalLaboratoryinaccordancewth irlema proces.

14 Records

Each deta packagegeneratedforastudymustncudsallsuppartng information forreconsirucion of hedeta.
Infomation forth datapackagemust ncide, butsnot ited othefolowing ems:studyorprojectnumber,‘sampleandstandardpropshestsfecrds,insirumentrnog (nsrumen bet records, nsument acquision

method, summarypages),instrumentrestsfles, chromatograms,calibrationcuves, anddaacaciations

15_AffoctedDocuments

Nore.

16_Rovisions

Revision
Humber ‘Summaryof Changes

ETS.8.004.0 Pago11of11Math ofAnalysis oteDolominatn ofPruosatdCompoundsin WaterbyLCMSI:Dict foci
conan nmi pageieorrasSM CaronGramaDoconon2008
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aMContents cones
RECORD OF DEVIATIONTNONCONFORM

ANCE

SayTPN. 0)of Oocumance: acerNe
imraz Sacracominsnd 001080 STSAIEAS

Owstontyps 0 SOP © Eapment Procedure @ Motrad
cckom;” 0 Prowes __D GPO 0 Ober:

Il, Description (stachextrapages ss nesde)
"Method Requirements:

1 CCVrecovery wi 5% of1 al 4680 10.4)5 CGS anonrecovy of 100% £205.3 Fisrecoreswin 0%ston5.6
Actual procedurelprocess:

(1) Sequence 0012220 nwohesevrCCV forPFOAhad 3 ecovery of 2.4%
(2) LCSof surcndPOSandPFOAbo hdasarege covery of 129%.
(8)P78 FS C5 reco fo ocaton CON-OW.C1vas68.6%.

ll.ActionsTaken (such asamendmentissued,SOPrevision,ele.)

Corrective Action (0 Yes (2No) Reference:

‘Acceptabilityof the nonconforming work:

1) BovenCOVwer anata dung he cour hrnihcr CO aPFOArcv at 24%.
EeCra 53 ar and IS ovr tana war sh to PFON.Sonwack be
CEsmma

2) Soa arenePEDwaaera slosh akrtonivpotregardom naaPCShave
Egnd15305prTosegs eco of 1% ln PFS 4d Pr EAwre
en sepnescoof 0 x PUSamen3) Trai: UScoe PLS0 fainCOL-GWCH etmeh scapecawth
aro335%ad$545. Ss rtse 13 okalsocore 1 hn$0
main cl isanvio idseco

Actions: 5Hiahingof Work GrantNothestion © Work Recall 0)WitholdngofRept
©Other: Deviationswilbsnoted nfra rer.

Project Lead/PAI Approval: Susan Wolf Date;

NY ihn
Study Director (1 GLP): i oats;

ltl
SponsorApproval (for GLP protocol deviations): NA Date: NA

Technical Reviewer (optnal): Date:

Laborajgry Department Manager Approva oe:
Dre 29 Fraud

IV. Authori
zationto ResumeWork

are ating ofvk curosttk st tbsone by Lars
‘LaboratoryDepartment ManagerApproval:NA Date: NA’

DeviationNo. __°~______

srs SusyDvroF oiTET

AtscomentA e15.40007 Page oft
Documeniatono,QeuEEH REMI oncontormingTest, Pig 42615
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am Content
RECORD OF DEVIATIONINGNCONFORM

ANCE

1._Identification

‘Study 7ProjectNo. Date(s)of Occurrence: ‘Document Number:Era amRepo? Soquanca GO1E11aan 10017. ETS1104
Oovatonpe SOP Q Eaument Proceduro. @ Motrodoy. © Pres DB GPO 8 Ghar
Viethod Requirements:

1. COV acornwitin 25% oftu vale (acton 103)

Actual proceduralprocess:
(1)One fh evraCOV orPFA 40 FES 0d ik mtmeh accstan triccsott

Hl. Actions Takensess aminoott, SOPmvs
CorrectiveAction (O Yes (No)Reference:

Acceptability of the nonconforming work:

1) QCclrwre view ad otmot acopanc rt:crv sac,LCSandtale US.acornSumas ocdyoPrEAondFEBSGL hot tg Red accapancs car.rat var

Acton: Hotingof Work 0 Clent Notation 0) Work Recall © WadingofReport
@Omer: covdavaion loa role er.

Project LeadiPAI Approval: Susan Woll | Date:
n i130

‘Study Director(If GLP): Tv v iA Date:

2lzlio
‘Sponsor Approval (for GLP protocol deviations): NA Date: NA
‘Technical Reviewer (optional): Date:

LaboratoryDepartment ManagerApproval: Date:

oY 29770
IV. AuthorizationtoResume WorkUae atin of wetoccur memes vk mg ston etn ana

TaboratoryDepartmentManagerAPpIOVBENA Date:NA
Deviation No. P=(ecr

u
Dincaosmoto FEATT

Aachen A Ers40087 Page 1011
‘Documentationof evil#haeanfiepetHonconforming Testing Page 144of 145.
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Sie Fumio ts Sengasoot000Ts  ETSEII0T
Deviationtype 0 SOP O EquipmentProcedure 0 Method

Crackonty. © Process 0 GPO © Omar

MethodRequirements:

1. iamat she cian 91 ofProc

‘Actual procedure/process:

(1) LocationCOIL-GW-MW-3-84 didnthave iidmatrixspike levelappropriatsfor PFBA.Severalotheraro spar ol mh soarlEB.nehare:
ey acs bewWapitialTo sisCOLCHAS34) wes

saaen esa abo Fat 55s

Corrective Acion [© Ves @No) Reference: —
Acceptabiityofthe nonconforming work: _ ; -

1) Daa beg ih ort nk having a olma sk

Actons: 0Hatingof Work ©Clint Notation)Work Recall 0 WitholdngofReport
 Giner Devonibo not inrt rt.

Project LeadlPAI Approval: Susgn Wail ’ Bote,

wren gl ry olerector ! aie,
: “2120

‘SponsorApproval orGLPprotocol deviations): YongA Fela One: 750

Technical Reviewer (optonal): Dae:

Laboratory Department Manager Approval: Date:

oS — 29 <
IV. Authori

zationtoResumeWork

abi of rt cut mpumion a eh tm srr Labret Hank
LaboratoryDepart

mentManagerApproval NA... / = Date: NA
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