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Executive Summary

- A screening study was undertaken to compare branched and linear isomers ofperflucrooctancate (PFOA - C;FsCOO)) in 4 lots of commercial pooled human sera with

isomers of PFOA compared to the linear isomerofPFOA in the ‘commercial pooled- populations (Table 1). Since this is a preliminary ‘screening study a larger sample sizeEnia Th
human sera samples.

~ AsshowninTable1, twoof thelots of commercialpooladserashowedthe presenceofbranched Isomers of PFOA while the other two lots showed a much lower percentage
(by at least 40x) of PFOA branched isomers.

3 Table 1. PFOADataSummaryofPooled Serumoe i[oon |sre | [ieee| Smit |Rl foPEE wr[oe en]EoweFo
a =IP AR ETre  L
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Introduction and Purpose

- Te purpose ofthe study is to dearine th eave sama ratios of PFOATuorochamicl In lt of comarcapd somone win conans rangingrom 065 56 ngmL PFOA. Tre PFOA Concomsatioms war soemECE.1000. Anaihsas of sora nat fororigto eas pom
were completed by the 3M Environmental Laboratory under ‘study number E02-1053,
andthe results of these analyses are presented in this report. The analytical portion ofisshaywas tiatedom 16Omeroop
- 00

‘Specimen Receipt and Maintenance

Tho SM Eniormental Laborstoy received pocled human srs samples coleced romlions commarcal venders in uy artAuge 2005. AS specimen nestn_ frozen in good condition on dry ice. All specimens were immediately transferred toSorago a OMG3 10°C, ad minesormoore eancanoelo,
‘extraction and analysis as described in the method. The samples were kept isolatedfomhemarl (anaca sanarsy so np

Table 2. Pooledhuman serumsamplesreceivedfromcommercialvendors InJulyandRn,2008

) Eiedbienan| Vorss7.Sermmins
on [Comm| me|:

GS

The contol mati sed i sera analyses performed during E021053 was obtained fom2Commardl source 101s rosoned in open A Sapes sya eeErvronmanal Laborato wi be ered an eineston oH ereSparen Procodren.

EnviarLasoo [I
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Chemical Characterization of the Reference Substances

Perfluorooctanoste Ammonium Salt (PFOA-NHE)
CAS Number: 3825-26-1

} Chemical Formula: C-F1sCOZNH" Molecular Weight: 431
‘This chemical is a 3M electrochemical fucrination production lot and contains, as., determined by NMR, approximately 20% branched:80% linear isomers by weight.

: Perfluorooctanoste-Acld (PFOA-Acld)
‘CAS Number: 335-67-1

Chemical Formula: C;F(sCO:H Molecular Weight: 414
‘This chemical is a commercial product obtained from Oakwood Products and contains‘approximately 1% branched:99% linear isomers.

The molecular lon 413wasselected as the primary ion for PFOA. This fon wasfragmented further during analysis to produce lons 119, 169, 219, and 369. The totalfon current (TIC) was monitored for analysis.
Chemical characterization information on the reference substances used in this study ispresented in tabular form below.

Table 3. Characterizationofthe Analytical Reference Substances In Study E02-1053

PFOANHA| PFOAAGH
ToRw1Iow| Tomer

[ore [7S|ctesiroaes|
[[EotonbenTires| w|
[mn| rors |mentevenn|

[poy | wa |won|ETTET—Comry 3
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Sample Preparation and Analysis

- Human serum samples were analyzed in ths study. Sera samples were extractedbeginning on 17 October 2002 using a solid phase extraction (SPE) procedure, Sampleextracts were analyzed using high-performanca liquid chromatography.- electrospray/tandem mass spectrometry (HPLC-ESIMSIMS) in the mulple reactionmode Versus extracted rabbit sera standards.
_ Qualitative analysis of branched and fnear isomers of PFOA was accomplished usingNMR certfied standards of a linear isomer PFOA standard (PFOA-Aci) and a mixedbranched and linear isomer PFOA standard (PFOA-NH,). It was determined that thebranched PFOA isomers elute within an approximate 0.2 minute retention time window- from the linear PFOA isomer.

_
- Method Summaries

Following is a briat description of the method used during ths analytial studybythe 3MEnvironmental Laboratory. A detailed descriptionof the method used in this Study islocated in Appendix B.

| 3M Environmental Laboratory
PREPARATORYANDANALYTICAL METHOD

: + ETS-8:231.1, “Solid Phase Extraction and Analysisof Fluorochemical Compoundsfrom Biological Matrices™
: + Human serawasprepared using 2.0mLof serum then diluted to 10 mL with reagentgrade water. The diluted serumWater was spiked with the appropriate analytemixture. Acetonitrile (AON) was added as an extraction solvent, which also Servedto precipitate the proteins. The sample was capped, mixed, and put on thecentrifugetoclarity the supermatant. Tho supernatantwas {ransferrod to a cleantube, diluted with water, and passed through a pre-conditioned Cys SPE cartridge.

The analyte(s)of interest were eluted from the SPEcartridge with 2.0 mL of methanoland analyzed. Analyses wers performed by monitoring two or more product fons.selacted from a singloprimary lon characteristicof PFOA using HPLG-ESMS/MS. For‘example, the molecular anion 413(CF1;CO0), selected as the primary fon for analysis,was fragmented further to produce characteristic daughter ions 119, 169, 219, and 360.The total ion current (TIC) peak areas are tho sum of the signa for each daughter fon at‘spacifc retentions times for each target analyto somor that were monitored for analysis.Daughter ions may also be referred to as product ons.

‘aMEnvironmentalLaboratory Page 11
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ANALYTICAL EQUIPMENT
“The following is representativeof the settings used during the analytical phase of this
study.
Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system

. Analytical column: Keystone® Betasi™ Cys 2x100 mm (5 um)
Column temperature: 40°C
Mobile phase components:

‘Component A: 2mM ammonium acetate
Component B: methanol

Flow rate: 300 ymin
Injection volume: 1-30 ul
Solvent Gradient: 16.0 minutes.

Time (minutes) %8
00 40%

: 100 90%
10 80%
15 100%
125 100%
180 40%
160 40%

Mass Spectrometer: Micromass® APl/Mass Spectrometer Quattro Ultima Triple
Quadrupole system _
Software: Mass Lynx” 3.5
Cone Voltage: 20-60
Collision Gas Energy: 20-50 eV.
Modo: Electrospray Negative
Source Block Temperature: 150°C 10°C
Electrode: Z-spray
Analysis Type: Multiple Reaction Monitoring (MM)

Table4, TargetlonsMonktored In 3 LaboratoryAnalysesand Observed
Retention Times

|= [rm]meme Ler|rnchedTunes_|
[Fron[won| mms| rome| aime]
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Data Quality Objectives and Data Integrityei tnComosoto

) Callbration: Calibration curves were not a component of this study. Isomer ratios ofSpoton nt,onLE
Limits of PeakAreaThreshold: Thelimitof peak area threshold was the lowest
‘standard point that had a signal to noiseratioof at least2times thatofthe baseline
noise.

- Acceptance Criterla: The isomer ratio of branched:linear PFOA in the extracted
continuing verification (QC) sample (labeled as RBS-date of extraction-QC-
concentration) is required to meet +30%agreementversusthe extracted initial standard

esomyestos.
Demonstration of Specificity: Isomer identification will be substantiatedby

. Data Summary, Analyses, and Results

Data quality objectives for the analytical phase ofthisstudy outlined above were met
with the exceptions noted in this report.

‘Summary of Data Results

Table5. PFOADataSummaryofPooledSerum| ey[ron|sewn| re[LBTm|uma [KPE Te[on]iEm[wow [|(EE [=[ew[|es
Emm]orTw| or]Sea
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‘Summary of Quality Control Analyses Results
Calibration: Quantitation was not a component of this study.
Comparison of branched:inear ratio in the extracted rabbit matrix standard was based
on the total fon current (TIC) of peak arsas at retention times consistant or the targa
analyte (.e. 7.9 and 8.1 minutes for PFOA-NH4, and 7.9 and 8.1 minutes for PFOA-
Acid).
Limits ofPeakAreaThreshold: The peak area thresholdwas determined based on
the extracted PFOA-Acid 0.534 ng/mL standard, using the branched isomer TIC peak
area at -2 times the basaline noise.

Table6.LimitofPeakArea Threshold intheAnalysesofSera Extracts.
‘Concentration | Branched isomer| Instrument

ngimL__ | TICPeak Area
[proascs| oss | oer [Quatro unima]

as on a riedPROMASI0534ng sacarrc ec ren370mito TIC ok on re rnho.
PFOAAck sarspcWhPFOAAG crric

Blanks: Al blanks were below the limit of peak area threshold for the compounds of
interest.
Acceptance Criterla: The lsomer ratio of branchedtlinear PFOA in the extracted
continuing verification (QC) sample was within +/- 10% for all QC data. Refer to
Appendix C for detailed information regarding QC data.
Precision: Precision was not a component of this study.
Matrix Spikes: Matrix spikedatawerenot a component of this study.
‘Spike Recoveries: Spike recoveries were not determined for the continuing
verifications (GCs).
Surrogates: Surrogates were not a component of this study.

StatementofData Quality
‘The ratio of isomers observed in the standards throughout this study were stable and a
reliable identifier of the source product.

Statistical Methods and Calculations

‘Statistical methods were limited to the calculation of means, standard deviations, and
percent difference. Ses Appendix E for example calculations used in E02-1053.

‘3MEnvironmentalLaboratory Page 14
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Statement of Conclusion

- Results from this study showed a wide distribution of the percentage of branchedIsomers of PFOA comparedto the linear isomer of PFOA in the commercial pooledpopulations (Table 1). Sine this is a preliminary screening study a larger sample sizeWould be needed to determine if a significant statistical ciferenca exists between pooled- human sera samples.
As showninTable1,twoofthelotsofcommercialpooledsera showed thepresenceof- branched isomers of PFOA while the other two lots showed a much lower percentage(by at least 40x) of PFOA branched isomers.

_ _—
References

) 3M Environmental Laboratory Study # E02-1039, November2002
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Appendix A: Characterization of the Control Matrix

Table7. CharacterizationoftheControlMatrixUsedforAnalysesin StudyE02:1053
Rabbit

Control Matrix| Serum= Toads
SomeTSoma |

(EE [aero]
|Chomicaiot+| sorisaco |

: ENEDwserdon Senm.

‘9M EnvironmentalLaboralory Page 16
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Appendix B: Extraction and Analytical Method

© This appendix Includes the following method:

[ETS-8-231.1, Soiid Phase Extraction and Analysis of FluorochemicalCompounds- from Biological Matrices, (19 pages)

SMEnvironmentalLaboratory Page 17
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3M Environmental Laboratory

‘Method

- Solid Phase ExtractionandAnalysis ofFluorochemical
Compounds from Biological Matrices

MethodNumber: ETS-8-231.1

Adoption Date: //3/o1
- Revision Date: 3//5/oz.

Effective Date: 2/13/62.

Appeved By:

. re Ta Ls.0
William K_ Reagen Date
Laboratory Manager

ExactCopyofOriginal
AL lotiex

. Initial Dato

Ersani Page 1015Solid Phase ExtractionsndAnbysisof ForochrriclComporom Biologie Matrices
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_ 1_ Scope and ApplicationBRE INIGSereceeereeeememssmmrmmmeteeeee
py —Sodpexc(SPE.Toi hn Sobeextn obsBho ss eso ea- iycet

2 Method Summary_ 2MetwoSowery ee
Anamount oflgneil,demi byesy peed (idsdiedsdossborne)Li Gin,orober han 1dein bythesr ig ounpnSai} arora pes wh tsar onAinion vedsh eve petebt.To le cpp pnPens10llybe petit.Tospr redi chs odwhoishsCodonCuSPEcui. Flybe sysofhr we cc or SPEcntmeno- Promance id hesmggy ceo) niespoet (PLCESSA)

3 DefinitionsNE
3.4 Dilution

A oncpresdss 5 1fod 1mL ofsale + mi ofdctfo oof mL bio,- etme
3.2 SPE cartridge

, Acoh coin open svensoccco adcdihended icssseen.is Grdto ein amon of essdsetcooson eanenpenton ist chert, oss cn 50 rere on SH BnTa ee lhriahsowl
3.3 Reagent grade water

Weevil tblconsnmions)of beagsc
i 3.4 Quality control sample
Sirloinfice(atiedely cond ey ofbil.iinne(iningeoenn,

4_ Warnings and CautionsAWorngeondCuensoe
41 Health and Safety Wamings

Alayswaspropislv, yewsding hes working vil vents, nr io,: Uscinwih lugberpre.Whenrpg probecpl log ofpityS00oe
4.2 Cautions

Toecor ttslow SPE colin 0 1 esafl hemensdvt se. Af wadingConic, lhsho SoBe Loo ese PEon

Essa PiezartsSold PhaseExton adpolis ofPsonicCanponstsomBim ree
3MEnvironmental Laborator” 000059 Page 19
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Do not ope solvent pumps shove capacityof400bar (800 ps) back pres. he Back press exceeds 400ba,te HPLC wilinte stomat hdow.
- D0not unsolvent pumps ody,

_ 5_ Interferencesences
Tominimizeinterferocss,Teflon souk tb uedfo samplesora o any patof nsmenaion hatcomesincontact withhe sampleoexact.

6 _ Instrumentation, Supplies, and Materials—Tefumontation,Supplies,andMaterlals
- Theflowing instmenaion, pps,sndmealsarswedwhi pecingthismethod. Exuvletinstrmeastion, suppliesindmails ey be odisplace of thosisd
_ 6.1 Instrumentation

Vortex mixer, VW, Vor Gere 2
Uli TuaxT2 isehomogenize

= Vacuum Pump
SPE Buacion Manifold
Contig,Misa 1000or EC
Shaker, EvrbchorYWR
Blane (40.1005)

] Micromass,Quateo IoUti tiple quadrpele MasSpectrometerequippedwih an clcrospray ization source
HPHHOD or Agialowpussolventpumpingsys,solvesdegser,conn compates,nd susp

v 6.2 Supplies and Materials
Eppendorfor disposablepiptesplasticorgas
Dissectingsclels
Polypropylene bores,capiofholding 50.0 1. (Nalgene)
Volume flasks,gsye A
40m.lsvis(CHEN)
Plasticsampule vials,Wheson, i. orlesppropesesie)
Cenifge bes, polypropylene, 15m andSO ml.

. Lanes
Graded pipetes, giass
Syringes capableofmessing SL10 100.

BoteTopDispenser (capableofdipensingSLofovers)
SPEcxtcion care, 5. Sep-Pak AnconaCy(Wate)
78ml samplereserve (orth speopine size)
Crimpcp lass sutovils sndcaps

ETS82311 Page3of1sSold Phase Extraction and AnalysisofloroshemicalCompouads from Biological Matrices3M Environmental Laboratory Page 20
000060
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Crimpers
_ HPLCaml column specific bedeterminedbyteamsand documented i herwdts.

7_ Reagents and Standards_ JTefgentsandSwndeeds OO OOOOOO
Reng radewae, MilQ™, Nope I,oreval
Aceon,HPLCgrade ceail

= Meare,PLCgrad orcuivae
Ammonium sete, eae adeorsivas

_ Bilgial tidorse,fenfomspp
7.4 Reagents preparation

20mMammoniaace slain: Weigh spprxinasly 0300  srananian aces. Pourino 82000mi- ‘olumetic convercotaiing reagent rievar isunl ids re vd,bin10vou sg ageddeve. Sore onepee.
Note: Whenprepvigdiffer vlaes hanthose ed inegersprarion areamtsandard preaction,. ndarogaeSandrdprepscionatscsi.

7.2 Target analyte standard preparation
Prepare tare nlcsada)fortesander ive. Mlcomponenslsans re aceite. The- Following xa olysdmayo may tb sppeopitefo a sarprepurions:

Weigh sprositly 100mg of retaay ino 100 mL.vlumeticfa an ecrdthe cual weight i hestandardlogbooko aber spproprine action.
. Bing10 volume with metarlfo sicksada of speoinsly 100055m(ign).

Dili thesock olinwihmenofr 3working sandr 1 sainofspeusimaiely50po. Earle) clan: 1000gm. x SL/100mL = 50 gl.
Diewaking andar |wilh metal iproce workin standard 2 slat of spr. $0ppm. Exampleclean: SO pgimL x 10ml/10OmL$0 nL.

X Ditteworinsoda with tan) produce workinsade 3shinofspe. 050pen.Earlecui: Opp 10mI 05 gm.
7.3 Surrogate standard preparation

: Prepare suogatesandr). The llowing san example ly ad ayomayoot beapap forall surgestandardpresrtions.
Weigh pproxiatly 0-110 mg ofserogatesandr no 100.vue skan record he cilweigh.
Bring 0vohame withmea or og sand sc ofpposiily 00 100pr.

Pcp nog sandrdworkinsada, Tartesppcsimstly| nl.ofsuesandadsock 10.volume Rskad ring vomwilh ethanol for workinaadof0-1,Reso heatava: arte and sandardconenratons nr andar oghok oespope ato
7.4 Internal standard preparation
Pepa ral standard). Toefollowin san exampleonlya mayof mynobespreeforall ralseandard preprais.
Weighapprovimeely 0-10 mg of ermalsda no 100i.vuesfa nd esr he ack weight.

ETS423L1 PagesortsSodPhase ExrctionsndAnisof lorchenical‘Compounds fom Biclogical Matrices3M EnvironmentalLaboratory Page 21
000061
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Brig volane withmechan for relsnasock of speostly 30-1100ppm._ Prepare an meal standardworkinsac. Trusts pprosimaly | ml. of rlstad sick 03 [0m‘volume Rsk1dbin fovohame wilhmethanol fo workinSard of30-1 gpn.Resa etalvolonse ndsada conrtiosine andar logo foeappreoan.

- 8_ Sample Handling—  _____
Alamples ecsivdmd stbeep oa il he tno peo.
Allowspies 1 haw toromperprc exscion.

pica fishmari stds are preparedwihech lysis. Excsadarsandsales aresed in_ copped vals olsys.
17 sy willbe delayed, exactedsrt nd sanpesmaybereget t proximately4 nflormaybesored at omempresscon ead

9_ Quality Control=

- 9.1 Blanks
944 SolventBlank

- Alotof mean is ed svensk.Sle bss re ot exci
942 MethodBlank

. Analiuotof 10mL of wate, or ole ppropeae moun, ued 1 meio irk.Foxemth bssrexin andalyzedwihech set Following his Proce (wo & spiked vithSoa a vo 1ptpr
- 913 Matrix Blank

Anlguot of 1.0m. 1.0 ofmai (kdor homogenized) eds iba.Oeamour maybeused 1ppopeit. Mati aksaepreardfomoe ofresources: 14mycoool mut fom asyA cone aril eeivd ih 8samples) 3commer chinesupe of ampis 3 0 cynial or3) ogee its, obi Cormneil tos TT ses bssyrt(aifati wdtoger sada cues12d CCVsfr mvstly).Themioiei epndensoniued or hece.
91:31 Stycontrolmats curve fhesay control sriis or ecu,prepuefous (6) iblankssig he ty conrlmat(wo kd wi saree3dwoi spied).
91:3:2 Commer bine (same sees) sixive - fhe commer obtainedrari od forbe: cu,pefo ()mati akswin thesun corer valle ri (wo hed wih og 3ndwon sped)
81:3.3 Suro mats ceiasogucmss sdfo bicave, prsfou)mai ksig he: same commerially avaiablemai ad cpr four ()mati lank ing  comenially vallema ofthesme piea hesodyanimals (wo 5pkdihsoeadrp kd).
91.3.4 ifiedmari i aval, heane of method nd sibsmybe ated andwil be nodinbe typrotocolor ewus.
9.2 Sample Replicate

‘Samples replicas re preparedscorn1 sh dy protoosrjc oud.
ETssni Pugs sor19Solid Phase Extraction od AnsysofFlorochrical‘Compounds fom Biological Matiees3MEnvironmental Laboratory Page 22
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Docent mag Be wi, rent, fo 14 dase rons 10°16 2002

9.3 Surrogate standard
- sagesaidi capone of sy sles pid ith rogeriroxeonbin cocencionis 0 sidags of beClb uve iOonfk sooo
_ Toialy apsesandssled toe 1 mL.idm edfo exon,HoeSop rybe kad ine 0bea i 1 Gti whwv bn ronmentotoremoving he 0mL sobi 1 mL.dahon speero fm
~ 9.4 Internal standard

ine snd i compo of sty,ol les sped ih rlsafcsh ciocicocainemidgeofceric
_ pilner sad ide20mL.ofxtcine 5mL.cei he, bor eringal

9.5 Lab Control Sample

- ‘Labcontrolsamplesarenot a component ofthismethod.

9.6 Quality Control (QC) Sample

- Pruequit con (QC)slesto on exci effiney sod 0 vy hesossc ofteniaclioev.Type 10 cvsspp moe of St tis eh Pep oe oblnm caveswdoh0 ie
3 Tucie (12) qtyconespl (QC) wilhpepe osc matdo he cose of tly.AiiaoF GCrise per (ok hh yon dor ofrl ton (cg1sSpeill scentseynokQC le Tk pedoahoyofcineiare
- QCsarewil consi of frspe cho re ves faye.Th cls sed belowmybeds.iyptrslonions died 5b ng fb bnion oe

Lovie Xin SK0eLL0Q,
. Midlevel: equivalentto apointnearthemiddleofthecalibrationcurve,

Hight WhoreUL0Q
x Tuo QCspi eeswrsdste vy ehcarlin cingsre stclinsrtEinvi ef QC 7 i She a co ep bssodShfordering wh OCsnlol yt

QCsamplesextractedwith aparticular sampleset mustbeanalyzedinthesameanalyticalrun. AnyQCsamples.Coron rnbe ntof dy eedrs
supe om lie excitesws zdinosim,erQCsrefo he ae lemondsa toed ae

) EachQCisexpected oshowanaccuracyof 75-125% ofexpected. Aminimum of23 ofall QC samplesmustmeetis eri,ad iimof 2of GCsrsoh ve messcrn.a,estoes
9.7 Sample Dilution

Ay spcvil rerntfo igh cablesadwil bedid be ogofioclioev. mic ii Fn of becedosysotcogscsPoindion adn wl prone seli
Tope de duo lin,cesrl wilbespud i wopsc sal (5tw 10mLiisfo id Seaf 10 gnaR fo neem,a se moot dirtby oesi

Essai PaesorisSold PhaseExcudpoly ofFecalCompounds fom Bicope Macs
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224 ocr in 3 ce 1 ie then aed wing bo prsedess. Toe is proce consis of Ging thsample ith sionalmati prio 1xan (1d dig id, while secondroche cons ofring- he cx with svenposticon (mealxcsingadiosmeant ve)
16te elaine percent flereis ot wibin 15%fo these wosamples sonal sing will be eid fodetermine whichvalues comet repression ofthe spl conven

10_Callbration and Standardizationdele
- 10.1 Instrument Calibration

‘Onecleancavewillbeprepared fromexacted ati standards, in he sme ma hesales,pe dyiwilloss faminimofrie ()lvls.Addon] iri cues Tay bexnoonsep umpc- xandis, ermine by oe srl and domedin oe fe
Taser 10mL, o tbrappro sous,of aedcone ido orogens se10815ml.cen ube using » diposble lst pier. Thiswil be reptwhl Tepunng aio fo he sandr2 ve.Be su to mi o shakethe contol maticonicbetween usfo cane  bormogroosspl 8removed.

Record schsand voleon he weigholumesset extinction wobec,is poprit.
- Four 1.0m aliquot,oroer aproprini oust ofolmaise3 mt bas.

Thesandardconcernssnd spiking amostdinTbe1 aybeved, whenspeopisopkonesandard uve.A alof sacar fousmtxback, fou method bark prepara OCsamplesandts ple. The umber ofsands nd barks mybeacu 30determined by theanalyoddocu ina ve fe
UteAuscines ,or obssponform. 530 i fncllatinthe consnionsoftewokigsandrRefisection 210clotesc concertoof sob n chcal rmionsnr20 OCule
Typial he urge analy sand issik ito he 1.0mi. itedhomogeniond sample removed forextraction.Haver,itmay be spiked diel oemaisprior odiag withwae, notediasdhomepsioedsrplerior removingthe 10mLsample e 10ml.died borogenaed spl remindofcxacion

- valetieexactedmaisandrcvroto cachstof extract.Thecv cationwllbe dermis byFesion analysis using hepeak reas ofegetsys) sing Massy oersae svar
Anyleeaside 5% 25% ui osbedeacivaied, odepson <a,except the LLOQwhich- {mtbwithin20% fpoi. AlIvel must shows por gree nti at of bo nk. Aounofce 5)levels aybedecidincstr ilomin
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on rosie apronWorking He | contrat|comememionetsme
Aonprerios ait) In Matrixdiluted 1:5 _| inFinal2.0mLvolume_> eae ee

[osOugml NS | sO0nggoragml| 0375ngmi |

_ [ost0uml 150 rsompansn| Soongal
[——oso0ugmL 116 | s00nggoragml| 4coagmi |
Iosoougmt 152 | o0ngigorngml| 800ngmL |

sobugmi 56 | 1iSeggorngmi| r40nymi |- |So0ugml"17780|as0aggorngml| 200mm |
[s00ugmL Tie| so0nggorngmL| 400ngmi |

Iso0ugmt T5100ng/gorngmi. | 800ngmi |2 soowmi Tio 1astuggocosml_|tongS00winl [50 iwapporapnl|issavar—]1— —; 7777 — 7—)- SurrogateSid 100 ug/ml 10 6500ng/gor og [S00mgmt|

1 ProceduresROIS ——— em
11.1 Tissue SamplePreparation

Obtin oz ue apis
- Cutspeoinaly 000gfe (1-01000 erperi amo,win discocpl. Tisabe prac Sspermedy,twig be Ba

eighth suediem rdpsi arivl
- Record he cihton he ei htsolums heck,cimtion wrk ood spoprock.

Ret sed se ere xanansavebes ved
i A325 lof reagent tr rlil te lasdinedby he nytnd docu teoh

Homogeiaethe sample. Pa he Ui Taras idesprensa ed god fo pposiely 2ie,oxteslspogo
) Rinsetheprobe intothetubecontaining thesarplewith2.5mLofreagentgradewater,orothervolumeasdetermined.byemitand document in misle ong ppt.

Tak ego spar a csimerstr xhspl.Ree ETS:952 fi rs fortion
130 oun vrtan 000g (st wil +- 0.000 gi ondfo nilweg, doehe ate olin:scarily main 5dian.(503'sedfor exci,sd 1 o133 oFveoevisdmind y o ytanddd

Essai PassosSold Pras Exton sd Ais ofrechenicsl‘CompoundsomBilogilVirees
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112 Fluid Sample Preparation
- ‘Obianfrozen lidsample andallow tothaw 1roomtemperature orilukewarmwater,

Label a 15mlpolypropylenecnriugetubewiththestad umber,sampleID, exractiondateandanalyst nals.Seeatchedworksheet(Atachment Aorsimilarworkshee)fo documentingtheremaining Steps.
- Vortexmi th fluidsample fo approximately 15seconds,thenwansfer 1.0 iL of uid,orotherappropriateamount104plasticsampulevil, ootherappropriatecootiner.

Retumunusedsamples ofreezerafrextractionamour avebeen removed.
= Add 5.0mLof reagentwatt othe1.0mi oflidfor a 116 dilution,oroberdilutionas Geerinedbythe nlyanddocumentedin: noe 0file

17volumeotherthan1.0mi. iremovedfocsninitialvohume,adjustthewatervolume cordingly to maintainthe- samedilutionasabove.
11.3 Tissue and Fluid Sample Extraction

Aftertiseo lidsamples havebeenpreparedaccording 0sections 11.1and 11.2,vortexmixorshakeby hadthe.- luted homogenizedsample for approximaiely15socondsthen transfer 1.0mL,ofotherappropriatevokame, 0.3clean 15mLpolypropylenecentrifugetbe.
Retumunuseddledhomogenize ponionstothefecze afterextractionamoueishavebe removed.

- ‘Recordthevolumeremovedontheextractionworksheet, (tachmentAofsimilarworksheet).
‘Spikebanks,samples,andstands,readyforextractionwithsurogaestandard adescribedinthismethod.

- Spikeeachcalibrationstandard mateixwith thesppropeiat amountofsndadssdescribedinthismethodfor hecalibrationcurvestandardsand chQCsample.
‘Vortexmixthe standardcurvesamplesandQCsamplesforapproximately §seconds.

- “Tocachsampleandsundard,add $0mL of cetoitil,cap,andvortexmi orshakebyhandapproximately15seconds.
Placeal samplesonthe takerat3n approprissspeedfor 20minutestoadequatelymix (sseting ofapproximately. 300pmonthemodels isedinsecion6.1).

Removefrom theshakerandceiifgeat an ppropriatespedfor 10minestoadequatelypellettheprecipitate (3stingofapproximately 2000pmonthemodelslsd isection 6.1).
: Add400mLofreagentgradewate to 4clean $0mLcentifige be.Removesamplesfromthe centifugeanddecanttheSupernatant nothevac n he 50 mL.tube, akingcare ot irduceanyofthematrixsoles ho hesolution. Capandmixbyinverting severltimes.In hisseptheorderofadlifonmaybechanged (Le. thesamplemaybeputintothe enuifge ubeandten hewateradded).
- Anachthe reservoir 0the SPEcarvidgeandtachthi resrvoiartidgewit oa vacuummanifold.

NOTE: Whenruningthevacuum.set thevacuumchamberat approximately 15KPA - ogiveanapproximatecuionflow of 7 mLinin. Flowsmayvarythroughcartridgesandthe KPAmayberuse forslow tubesanddeyigafer- mosthavebeendrawndown.
Prepare theSPEcartidge bywashingtwicewith approximately 50mLofmethanol, followedby approximatelytwo0m aliquots ofwater, taking carenot to allow thecolumn toruntodrynessaftereachwash
Afterwastingiscomplet,pourthesampleintothereservicaridgeuitandallow all ofth liquid fo passthroughthecolumn todryness.
Runthevacuum onhighforspproximatly minutesto adequatelydryeach SPEcanridge.
Placeacollestion15mLpolypropylenecentifietubeunde eachcardand tewith20mLofmethanol.

‘Spike exactedblarks, samples, andsandardswithinternalstandard adescribed i hismethod.
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Label cach gs auiovil, 35 aproprse, with he sody umber, val fe achive umber, simulamberigedectimepoitorLIMS mimber, mci, nlsolvers,anycomponess (1 needed), excacion ype,. cxaciondae, nd nly)performing he exci.
Trane sch cnt03glassati id csp.

: 114 ExtractAnalysis
1141 Softwareset-up

i Onthe Massy mai page,ep sul ftrae.Savethe lst nsrmentdesignaorerst2 igsofestyearmonday,ad ser atwill crsdough helhewith sch adiionl totat oy.
ExampleSampleLis:IYYMMDDaceAD20204:

: ital feinsane ame (A = Ai)
YY =Testy00)
MM =Testmonth02)

: DD Tesday08)
=Firs sample is (un)ofeda (henetspe is willend with,ee,
wmdsoon)

signa lenameusing he isntdesig lee, he a: 2dis ofeetyeamont ay, nd 83gSoquelle numbera arswith |ad sesby co orexch lecame.
Example lename: TYYMMDDWYceALZO20G01

ital ofsentve
YY =Tey
MM =Testmonth
DD=Tesdy
t= digitseco le ambersarin wih rough 599 001)

Ai,2patof thesample,ssign method(MS)foracing.a let le, a bode amber, a ctovolar,ndsamedescriptions.
“Tocise method, clickon MethodEdorbuon inthe MS SansPaneand selectSIR (Sige on Recording)orMRM (lip Rescion Moning).StToiaionMode 4seo 1ndmas 049 ocarapronmass). Alo et teacuisionsitand io tims.Saveacuistionmebhod If MSMSinserts renploped, ddiionalprodct on Fagnenaton nounmaybe ollie.SeMicromassMsyes Grid 'DiaAvision"foraddons foraion an MRM.
“Typicallythesnlytical bth sequencebegins wih sysem sab,seven lank, and setof exraced trixsundard.
Sampleexisaeanalyzed wth twoQCsale jecied er very thspeinjection. Sentbasshldbeasadperiodicallytomoniorpossibleaalyiccamyove andae otconsideredmleexecsbt sybeincludedasich.

ETSa11 Page 100719
SoldPhaseExracionand Ansys ofFucrocheical

‘Compoundsfom BiologicalMatrices
3MEnvironmentalLaboratory Page 27

000067



_ Analytical Report: LIMS E02-1053
frosts ay ov wel, Teun, fr Mssfom 0774 2002

1142 HPLCsetup
- Setupsap ryscoring he sample st raed above,

Setup the HPLC te ll conionsoacodons he ray sesappropriate fo apimal reposeRecordscaconsnbnnn ghok,ofoesro cao:
- P———

Tiectample1
Cycetie=100rinses
——

Mobi ps:SolventA. 2m Anni Act,Solves B « Mecano.
- PR——

- ow [weCe —
[=|=

} [>[=]
LA..

1143Instrumentset-up
i Refrto 55:24, Operon sndManan oftheMioassQua ITreQusdpoleMassSeconFiewithin Aspher rsa oiaion Sou’ ordels

Chock thesolventlvlin HPL reservesadroflfs.
(hoch ses ste capil th ofthe probe,Usaneeiecetocheck he ip.The ode twitjaeedges. ih fod0ewer,Asm A oben pace heSissel capil

Tamontesitugen.
Opentenpage.Click onoperonsblocksnd desolationesters
OpentenesEs
Dovnlosd he HPLCmethodsonae ovo low beg sym alin.
Sethe flowto 10-50uLiminosspee
SeuHPLC pupa On”
Observedope istcoin outof epof hepa. Afoe mis shouldbe

peed vilhnoivogn einadepofthe probe, Resist
he pot he pobe oomistscbseed

lowtoplistorspoil10min.
Typicnmsnamesprsetens nts:

Drying ga 250-40 ersons
ESebengs10-1 rsh

Ersannl Page 1tortsSold Phase Exicion andAnisofFuruchaial
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HPLC constfw ode, flow 10-500 pin
} Pree<40)ba tisraceroi ds ons

HPLCi cpeingcot)
Soebosktrpenepeony 150°C

. Deshatinpennepein 240°C
A—

it hetepgs,srlLs, scion thdfom Mas and sor in dy bineihoy: edipane
Clkansatbuon i heAcoConl Poe (he cain oftesteon ayvaysong Masenon eetspp Wyo Gude

12 Data Analysis and Calculations

121 Calculations
teclonednosii,ty ill bedoce ine cow

Cue cesao coined i ein dion ine lowingein:
Wem: MavixAron (mLoemnt) = —V@GrVel))"Wig or VG BY GD

Cakecncoceinsoffeinlionsada woefllowing satin
sion ror nny = SPASCononin Spd Amount) 1000sConenenion (WB) == olwoiainAmourmimD) Tug

IV weigh wh LO LOL)
ia vhune

DV =Ditvole(sg devi)
SV. Sample lane remove fo xo pial LOL)

AR»Arylstfo Mayssay
DF Disonfcr
[i
MA =Matix moun
26am = MAofseidsand evesmtioe | gr | LSmlve
3ample =MAofiedspl_ger aL ofai’ el. vat)

uote ikepret cove inbs ligsation:
bere Re - Masi Blak Reeery» velo MoiBkpet

Ese Page 20119Soi Phe Extrsction sndAnisofForsheeCompounds romilo Mattes
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Clin tvteinhicet
- Reve SotsDeri + SeoADTln
i Cl rs eon ng loi ci:

no Epic Clasico, |oe SH wo

[I
g AR (ng/mL) * DF  dcuve(mimi) *EV(mldinCuve * L0ug = Giglp)SreeLet) Fei) 100rg
} Calculateactualconcentrationofanalyte intissue (g/g):

AR DF stm nbinGo «Ls = 690): i —
13 Method Performance
13.1 SystemSuitabllity
Smsib vil bedecdir xs becornof chaini. iaTToe)i edcob stleaos te ci, i inrein eesywlmo 1 ep boTkpenS enoetgrrR,ee 35otek my re i RsLSP sh ey
Ian esin sity i ies me becri ir nig ed tfly ro Scab i eg Hin, FsoyTe

13.2 Quantitation

‘The coefficientof determinationvalue forthecalibation curve, plodied byregressionusing the peak areasofthemsm:
Aliveconnp bein94 dic i cif LOG,[srt
Clasntih sk fs rs cossssSkiedei lla epomdeooeAncovei ivepi svedd 100cecumdsrbeei betcree

133 Accuracy
Taiol lycess2h ly i ie hvcidndma

ers rae artsSoldrsExtn lyf cinCompan son ongas
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‘Suropsc and ialsanartsms Have 3percent dviion < SU. Devinioosouside is rangewil berenalyed1conf. Ihesecond sisconfi erg, bedevin il be Gordtw- 10 secondsls wii 0%, he hesc vtol pacebecrgial ve

14 Pollution Prevention and Waste Management2 Pollution ProventionandWastoManagement ~~~
Sulevaste disposedof i soins board ass conioes.
Flammable sentwatsdiposdof in high STU consiner.
laspipe wast i disposed fin broke as contin oad he bors

. 15 Records= Records
‘Completethe xiacionwekhectached 0 his eho,otherpplewoah,ndsrwith esdrwan

) Exchpagegor for symstconanhe lloving foraion if aplcble) suetosnamemimber, cision method,negation mebod,saple me,erciondu, tteoo (1 PICA) ndaly. Oberaformaion maybeadd ifapical hy
- Pri he uepage sample nd asin ahdfomMay oldewith hesy rwcha. Copyhepes ndenrog,

Pothcalnioncveby he peanreso.Pri eegaps aodsrswithsy ow i.
Pi dink sua, negationmod, ndhoo fomMas, nd se with hesya
‘Sena ota ing sable bare cel70oc LIVS) ds hesyle,
Back upclon data 0approprimedium. Record i std notebook te le ameadlocationofbacdeco ds

16 Attachments
AsschmertA: Extraction Wort
AsahmensB: Surpl WeightVohume Wore .
AcheC,CleanSundar Caen Workshes
ArchmeD,Dilions SumyWorst

17 References
ETS--24, “perio 1nd Marae of he Micormss Quo I Te Qudpol Mass Spectrometer Fiid Amsphet Presne oan Sous”
ET5:9.52 Operonand Mainesof TseGrinder”

18_Affected Documents
None
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19 Revisions

Revision Revision
Number RevisionDescription Due: 1 Minorformatingchanges Added dealed formation ollsectionsconcemingbe 01802

exacionprocedure,saisprose, ndclulons.Added stchmens 15d
py
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ine BonWetsteps otsener- her pepi rTbel

EE2 psncom | MEE Fg .TeeseemTTTorrr ——CTTTTsrFr- TTT—
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tachment B.- Sample WeightVolume Worksheet

- Prep Dates: Study Number:Analyse: Equipment Number:_ ‘Sample Matrix: Fina Solveat&TNNumber:MethodRevison:

LF EEEOTWVol| added | Removed
mbt, (@)

eT1 [TT_ I [ rT7

1TT 1]
eTI [TT.  T [TT

1 [— ——7T
[—T/- rr]

—7T TT

EE TTrrr] ——rr
tT, TT
rT

7 [1

——F——F+—I
I [1]

Fo Completion VriodBy_________
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AnachmentC: Calibration Standard Concenration Worksheet- Prepdat Standard umber:Antal: Equipment numbersSample mates: FiatrovtandTN:- Methoareiion: BlaakTsueor Flddendir:
Analyt mis sd approx. 0.500 ug_ ‘Analyte mix sd appro. 5.00 inl
Analyte mis sd pros. 0.0 vgn:
Surrogatestd appro. 00ug:eralconceaonsofsantineasyix

= aie i AT aASaco Anispied | Fmt| ail | oipt mL | volume | Pid| Tie} wl | Dion | Densy
[om 1 ETAICosmo oom | sooTier sie]_ ICv1

11tLooo Tome swToiar—Toia |[so Tsoaw Joie dies|d 1
oo rw 3CYEameeI— 0 1- EaEH 3 01

. Caliconcentions ofsaat ei teon 2.0mL. sven od il aid[Fran] me]S|i nate| Sarropi| Amsiie| Suwrogais| Anais| SerragaieFou | Scone | “Fn | Sack [Ae | Samowe| wil | ow | wel| ame| we
: Et2 |

aIP |Jor En
isoTasosdm hee—

[iio] == Cam
: = Fo] Fo]

aris Tr |
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AtachmentD: DilutionsSummaryWorksheet
Study: SveaTNNumber:Dilution Date/Analyst Exracton DatoAaaiynts_ Box Number: MatTimepoiat:
SempeNomber[TToom

_ croecteter [v Tv To Tu [wuJv commons |vena:|

I TT- rrr rrr
rrrrrr1- TT

. I Fe I
rrr
rrr

rT
rrr]- NE
—F

, rrr]—
i rrr]eT]

Fom Compton Ved By:

Sold heBertonpitti 1‘CompoundsromBiologicalMatrices
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Appendix C: QC Data Summary Tables

Table8. AcceptanceCreaSummary of PEOANHS QCsamplesAnalyzed 1/0102} eroSample orttcaton XoanehedSum Sean nar
|Restoretomb |e |]- [RBStotTeeaC toni | ass[5 |(meSiomezociongmitz| am] 5%Ofte: Th nceSavon ho tlyciate vei fortsFONSaSarsa 30Fkai fborchoC red3 a ra 0 dt winceover

Table9. AcceptanceCriterlaSummaryof PFOA-AcidQCsamplosAnalyzed 1101/02
Prom- Sample entcaton BramanSum Banca ese

[Restoretong |op]. [RBStoITEaComg | 25s | 7 |[Resioeeactomgmiiz | 24 | 5LDH:TotreSave ooncretesve iofp megaLeTR aresbeartn rtpr sn nto o rariSameerGFTabi Bs cmtoe

WEniorments Laboratory Pages?
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Appendix D: Data Spreadsheets
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AALYSIS 1mFTOA-AC Pooled daawer ot lcuddi temope ofthe dy snd wre ot eporiedHeTredFo Tinaek| ies| BashaRT 757RetTine 79 RetTine 1 Danone|SumoBchainincsBrinch Linea iy_ Menttaton FROMAG PRO ASpean ey BruschdLinear
Sidra- RS10170310nal 2 ss foo] amRBSIOTO20C Ong 21 om aes oo amRBSIOATL QC onal 21 ms moo loom iwRBSIONDEQE longa 32 we ams fomnows darRBsioniz GC longa an 50 low |poioioe] omW100 130 BET PoatoraeRES102803 Se Bais oa ola

F—oSewmbz iam Joonniooss] 53]
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nc- [007Rs BrarchedPeak CinearPkReTime?d  ReTimesiLdentteston POAAGH  PROAAGE RetTae791
Samat- Area Arn Branched:Linear“00 |xStandards & CCV

RBSIOI02 10ng/aL.2 wn ass |poartorons 2 fn- RBSIOI02.QC-100g 21| so22 aussos |poanotost a foRESIS0ngmt21+ | 7133 2s | bazinoton 1 fsRBSION02QC 100gL22| dts 2ms |boattotoss 200 faRBS108020C 100g 22| ios tows pono| __oos 57< Data ot edeporc. Noktclnthesoedt hesumesnd thereto Tied BEST.
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Analyical Report: LIMS E02-1053= 0reer
Appendix E: Example Calculations

- Calculations usedfor AnalysesinStudy E02-1053

- Percentage of Branched:Linear Isomer (also referred to s ratio nthe report)

- Percantage = BranchedTICPask Area “100(Branched TIC Peak Area + Liar TIC Pak Ares)

‘Sample TOR-688 PFOA Porcentage: (B058/(8059+41466) * 100= 16%AmpleTOR698POAPorcontage: (0Sa/(8059sd1d6eN"100=16%

% Difoence =(ExpectedTIC%Branched/SumnilSid= ObsarvedTC%Branched/Sum GC) * 100Expected TI % BranchodSum inal Sta
Sum = Branched peak area +Linewrpos area

5 OMfrenceofPFOA RES102202-0C-10 nin: -1 sample analyzed 1072202

ItalSd = RBS101702:10ng/mL 1TIC% BanchediSum = 22
OC = RBS102202-GC-10 ngimL-1-1 TC% BranchediSum = 26

 iforonce=122-26)126 = ©
’ ree——~——

3MEnvironmental Laboratory Pago 4s
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Anaytcal Roport: LIMS E02:1053- teemeat merge EOEAppendix F: Interim Certificate(s)of Analysis
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Centre Laboratories, Inc.essa ; REEfe Phone: 514 231.5052 Fac (816)221-12530(519)21-1530
INTERIMCERTIFICATE OFANALYSISCentre Analytical Laboratories COA Retereace #: 023-033 (Revision 1)- 3MProduct: AmmoniumPerfluorooctanoate
‘Test Control Reference #: TCR-99131-37, Lot #: 332

Purity: 95.2%_ foams 7 SpelatonTaw)

_ aenication
[rae]eT CPM

1." Calum 1 0001 wim- 2 Magnesiam 2 0001 ws3. Sodum 5 000swin4 Poasiom + <0001win5. Nickel 5 0001wits6 ion 6 0.001wins7. Nunginese 7.0001wists
- [ToleTmpurity CMS)| wn][TomT% fmpurity(GOA) ||NoneGumniied |

roams Anion
© Chloride 1 <00iswm2. Fluoride 2. 000s wis- 5. Bromide 5 2000ws4 Nie + og9wiimn5. Nie 5 o06wann6 Phosphate 6 000mm- 5: Suma 5 Sootwire

“Organic Acids (II TEA L lmsX 2 PFPA 2 las5 HBA 5 01win4 NPA + asmlemeral Any
i 1. Carbon’ Theoretical Value =22.3% 1 189 w/w %2. Hydrogen Theoret Value 035% 2 13min5. Ninogen Theoreial Val + 325% 3 37min: 3 Sulfa Thcoedial Valo =0% 43min5._Fluorine TheoreiaVale = 66.1% 5. 62minmoatAnalTon Seicetive Electrode Theoreia Vale= 418% 49mm

CONO2I03337REVI doe Fuge tor2
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- CentreAnalytical Laboratories, Inc.
ww on_ oe Phone: (314) 231.8002 Fax (514)231-1253o(514)231-1850

INTERIMCERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-033 (Revision 1)- 3M Product: Ammonium Perfluorcoctanoate

Test Control Reference #: TCR-99131-37, Lot #: 332

_ DateofLast Analysis: 12/15/00

Expiration Date: 12/15/06

- StorageConditions: <-10°C
Reassessment Date: 12/15/06

"Purity = 100% - (Total Metal impurities, 0.006% + Total NMR impurities, 0.34% +i} Total LC/MS impurities, 4.49%)

‘Total impurity from all tests = 4.84%
Purity = 100%-4.84% =95.2%

TFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid

- NFPA Nonafluoropentanic acid
PFPA Pentafluoropropanoic acid

Theoretical value calculations based on the empirical formula, CoF:s0ONH,®)MW=431.1)
) LC/MS Purity Profile:

[Peak T Retin Tie ala) | fais)|Wesily—|Ares|Ara

Cre1rwwwww
‘This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
Prepared By: IAa DueScientist, Centre Analytical Laboratories
Reviewed By: ”, wo

Flaherty DateLaboratory Manager, Centre Analytical Laboratories

COAGZIO-ITREVLdoc Pugez0r2
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© 3M ENVIRONMENTAL LABORATORYSVLENVIRONMENTALLABORATORY ~~~
_ Note to File

. TheexpirniondesfxPPO lotsHU [401DU1d332 (TCR.99131-018 wad TCR.99131037)mybe
eimoded 5youn (12/15/06) a abilitywas densidad EOO-1851(yey)B00.2193-

7 —

a—en—
Recorded By BaFeEan]

etomonn Bl uy
- se toler of copyBi FomBTS4150

cull
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_ 3M SPECIALTY MATERIALS & MANUFACTURING DIVISION ANALYTICAL LABORATORY
RequestNo, 62631
StudyNo. FACT-TCR-005- To: William Reagen - (8-656)~Environmental Lab- 2-38-09

Etom: Tom Kestaer-(3-5633) - SMMD Analytical Lab - 236-2B-11
- Subject; Chemical Characterizationof PFOA, Lot 332, TCR-99131.37 by "H-NMR, F-NMR, andIR Spectroscopy

Datei December 11,2000
-_

SAMPLEDESCRIPTION:- * PFOA, lot 332, TCR-99131-37; Nominal product =CyFis-CO;*) NH. (white powder). The samplewas stored in a 20 °C freezer at all times except when aliquots were removed for analysis.
_ OBJECTIVE:

‘This sample was subjected to "H-NMR and "*F-NMR spectral analyses to determine the purityof the‘nominal product and to characterizeasmany impurity components as possible. An FT-IR spectrum was. also acquired for the purposeofconfirming the nominal perfluorinated carboxylate salt functional group.
EXPERIMENTAL:

§ EL-NMR
A portionof the thawed sample was accurately weighed, spiked with aknown amount of 1,4-bis(rifluoromethyl)benzene,(p-HFX), and then totally dissolved in acetone-de for subsequent analysis by- NMR. An initial 400MHz "H-NMR spectrum (# h62631.401) anda376 MHz "*F-NMR spectrum (#£62631.401) were acquired using a VarianUNITYplus 400 FT-NMR spectrometer.A second portion ofthe sample was also accurately weighed, spiked with a known amountofp-HFX, and then totally- dissolved in deuterated trifluoroacetic acid (CF;CO,D = TFAD). An additional 400 MHz "H-NMR
‘spectrum (#h62631.402) and a 376 MHz *F-NMR spectrum (#f62631.402) were collected in the TFADsolvent. The primary purpose of using the TFAD solvent was to help minimize the interferencesassociated with broadNH resonance that had been observed in "H-NMR spectrum of the acetone-dssolution. The sample preparation method described above was intended to permit the useofthe p-HFXas an intemal standard for absolute weight percent measurements in either solution.

| E-R
A portion ofthe sample was prepared for FT-IR spectral analysis using the KBr disk technique. Ai transmission FT-IR spectrum (¥AG2631)was then acquired using a Digilab FTS-40 FT-IRspectrophotometer
RESULTS:
The combined NVR spectral date indicated the sampleof PFOA, lot 332, TCR-99131-37 consisted ofahigh purity form of the nominal isomeric product mixture, CyFans1-CO2") NHL”, where ‘n’ was mainly7. A few trace-level impurity components were also observed, tentatively assigned, and quantified fromthe NMR spectral data.

Page 113
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December 11,2000 3MSMMDAnalyticaLabRequest #62631

3M SMMD Analytical Lab: Bid, 236.28-11

RESULTS(cont):
- The gualiaive and quantitative compositional eslts that were deve fromthe singe tial ‘H-NMRand "F-NMR spectral analyses are summarized in TABLE-1. Any water that may have been present inthe sample was ignored for calculation purposes. The "’F-NMR relative weight percent concentrations- shown in TABLE-1 should be very close to their respective absolute weight percent values with thestated assumptions. In ordertoperform the relative weight percent calculations, Iassumed all of thefluorocarbon chains contained 8carbon atoms except where noted. In general, the "’F-NMR technique- is not particularly well suited for characterizing small amounts of potential fluorochemical homologimpurity components unlessthechains are very short. A more complete characterizationofany otherimpurity homologs would require analysis by electrospray MS orasimilar technique. Trace amounts of- ‘other unidentified impurities are also detected intheNMRspectra,but additional work would be.required in an effort to identify or quantify theseother materials.

‘The FT-IR spectrum was used to verify the nominal perfluorinated carboxylate salt functional group.
- Copies of the NMR and IR spectra are attached for your reference. If you have any questions about theseresults,or ifanyfurtherwork is needed, please let me know.

Tom Kestner

| Lisa Clemen -ETS - 2.38.09
‘Tanya Rode - QAI
Rick Payer- SARC Anaya Lab -236.2C-1 Fle Rel: 263104)PACTTCRO03dct

Stady Protocol #FACT-TCR-005 Pager
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December 1, 2000 3MSMMD AnalyticalLabRequest #626313M SMMD Anaya Lab: Bid, 23628-1

TABLE-1
Sample: PFOA, lot 332, TCR-99131-37

| Overall CompositionalResultsby '°F-NMR Analysis & "H-NMR Internal Standardization Analysis

Structural Assignments F-NMR Relative Wt. %
Concentrations: _——Concentrations |

Normal chain somer Tre
CF3(CF2):-CO;") NH,

: (wher x assumed tobe forcseulaton prpo
Internal monomethyl branched isomers =12.5%
CF3(CF2),-CF(CF5)-(CF2),-CO” NH.”

(where xyassumed1be forcaleuion purpose,0dx4.0, £0)
Tsopropyl branch isomer

(CEs)CF-(CF2),-CO”NH(uhere x assumed obo focalclaon pup
t-butyl branch isomer

(CF),C-(CFy),-CO" NH,(where x sumedtobe 3fr calculation purpos

FF .

+ CT

=X %¥
F FPossible FF 0

Internal gem-dimethy] branch isomers.
CF3~(CFa)x-C(CF3)-(CF2),-CO,"NH

(wherexyassumedtobe 3 for calculationpuposes:x20)
o

£ v J.

PIF °ch
Cn

Possible © ' Ng
Possible alpha branch isomer 0.085%
CaFauu-CR(CF3)-COS NH,(hee assimedtobe focalculation purposes

Probable F-SFy-Ry, =0.029%
possibly as F-SFy-CaFzx-CO,NH

(whee assumed tbe 7 fo acuaion purposes

Concentration

1)Trace amountsofother unidentifiedcomponeats ce isodetected in theNMRspectra.

Study Protocol #FACT-TCR005 Page3of3
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Certificate of Analysis
’ ‘NominalProduct; CFy(CF)xCOSH,whereaverage nx 6

Pentadecaluorooctanic cid
- ‘Product Code:TCR-617,Lot210002

October28, 2002

Tom KestoeeandJoo Miller
The sampleofTCR-617, lot 210002 was analyzed using a combinationof F-NMR, "H-NMR, and: LC/MSanalysistehaiques. Theoven qualiaiveandquantitative compositions ess ate
derivedfromthesecombined analysesare summarized belowinTABLE-1.

v TABLE-1
Sample: TCR-617, Lot 210002

Quantitativeand Qualitative CompositionalResults by Combined "*F/'H-NMRsndLC/MS Analyses
i} ‘Component Structures H/PF-NMR|

Relative Weight% Concentrations
(single trial analysis|

. ‘CF3(CFa-COH. <99.51%whereaversge n- 6.02by "F-NME. Purity
LC/MS showedn=6 (major), n=5, n=4 (minors).

g Probable (CF3);-CF-(CF2)e-CO:Hassume net for calelation purposes
Probable (CeF130)-CO;H acyclic ether acid 0.057%

aspossible CF;CF;-O-CF(CF, ,CF,-CO;
Possible CF(CFa)y-CF(CFs)-(C2),-COHher 0,140 andsume ry = 4 or calefuion purposes

Possible (CF;);-C-CF2)s-COHassume13forcation pgose
Tinwotsofoh ksigndcompen ws 0danced HeNTRFo

Dhomaec Socte— Ll
(0-250 Crofisfod

fe FileRefs Cofh_TCR17_Lok2100020
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Analytical Report: LIMS E02-1053eoerenteer trAppendix G: Report Signature Page

_ pr P22
‘William Reagen, Ph.D., Laboratory Management, Sponsor Representative Date

Fs A Slovgngen loa- Lisa Stevenson,Principal Analytical Investigator Date
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