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introduction

Resulls are reported for the analysis of perflucrooctancats (PFOA) and perfluorcoctanesulfonate
(PFOS) in water samples recoived at Exygen as requested by Gary Hohenstein of 3M Company.
The Exygen projact number assigned to the sampies is LOO04933. Table | lists the target
analytes quantiiated for the sarmples.

Table |. Target Anaiytes for Quantitation

Parameter _ Acronym Eomwig
Perflucrooctanoate PFOA or C8 acid CFuCO0’
Perfiuorooctanesuifonale PFOS or C8 sulfonate CyF 7SOy

2 Sample Receipt

Twenty-one samples were received al Exygen in 500 mL white plastic namow-mouth botties. At
the request of 3M, al samples ware analyzed. A copy of ail sample log-n information Is
presented In Altachment A,

The sampies were received on 03/30/05. The samples were shipped ambient via UPS. The
samples were stored refrigeratad from tme of receipt untl anaivais.

3 Maethods - Analytical and Praparatory

TheExygonmehodVOOOWanuwadbpramandanalmmam A summary of
tha sampla preperation can be found In Section 3.1 and a summary of the analysis conditions
can be found in Secfion 3.2, -

3.1Water Sample Praparation

Salid phase extraction (SPE) was used to prepare the water samplas for LC/MS/MS analysis.
Forty milliliters of the water sample was transfsrred to a C,, SPE cariridge. The cariridge wos
eiuted with § mL. of 100% mathanol. A portion of the extract was transferred to autosampler
vials and analyzed using elecirospray LC/MS/MS. .
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32 Sample Analysis by LC/MS/MS

In High Prassure Lique Chromatography (HPLC), an aliquot of exiract is injected and passed
through e liquid-phase chromatographic columm. Based on the affinity of the analyle for the
stationary phase in the column relative to the liquid moble phase, ths anaiyts is retained for a
characleristic amount of ime. Foliowing HPLC separation, mass spectrornetry provides a rapid
and accuraie means for analyzing a wide range of organic compounds. Moleculss are ionized,
fragmented, and detected. The lons characteristic of the compounds are observed and
quantitated against extracted standards.

An HP1100 system interfaced fo an Applied Biosysterns AP| 4000 was used to analyze the
sample extracts for quantitation.

Isomer separation wes obtalned using a gradient eiution through a Thermeo Fluophase RP, 50 x
2.1 mm x Sum column. The sum of the isomers is reported as a singie value for each of the
analyles, ‘

The following gradient was performed:

Mobie Fhase (A). 2rmM Ammonium Acetate in Water
Mobie Phase (B): Methanol

Tine hA %0

0.0 85 35

1.0 85 35

8.0 25 75

100 25 75

1.0 85 35

18.0 65 as

Thae foliowing parameters were used for operation of the mass spectromaetar:

Parameter Setting
Tonization Mode
Polarity Negative
Transitions Monitonad 413->369 (PFOA), 499->80 (PFOS),
415->370 ("C-PFOA, surrogata spike)
Gas Temperatyre 3s0°C
Drying Gas (N2) 7.0 L/min
4 Analysis
4.1 Calibration

A 7-point calibration curve was analyzed initialy and throughout the anslytical sequence for
PFOA, PFOS and *C PFOA. The calibration points were prepared at 0, 25, 50, 100, 250, 500,
and 1000 nglL (ppt) for LC/MS/MS anaiysis. Calbration standards are prepared using the
same SPE procedurs used for sampiss. Tha instrument responss versus the concesntration
was plotled for aach point. Using finaar regression with 1/x weighting, the slope, y-intercept
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4.2

4.3

4.4

4.5

oaggaefﬂcientofdetmlnaﬂon (") were determined. A callbration curve is acoeptable if ¥ >

For the resLits reported here, calioration critaria were met. The calibretion curves are Included
in the raw data in Attachment C.

Surrogates

C PFOA (CeF1s["*CIF4"C)OOH) is usad as & surrogate for the watsr samples. *C PFOA
wasaddedbha«nptymphomhhmbdommeboﬂiesmwﬂhheﬁddfor
sampling. In the field, e sample and quility control botties were filled to a volumatric fil iine
with the sample.

"*C PFOA recoveries can be found In Attachment B,
Laboratory Contro! Spikes

ubmwwnmspikuhmethdsalmmepmbyaddhglknmcaWﬁaﬁm
of PFOA, "CPFOA.andPFosmabomwfymgonu. Lahoratory control spikes are usad to
assess method accuracy, The laboralory conrol spikes must show recoveriss between 70-
130% or the data is rejectad. Forhmsuﬂsreporhadhm.ﬂuiabmtorymmolsplkosm
within the acceptabis range.

Fleld Matrix Spikes

Onematb(splkawaspmpandforevuymmpbhmoﬂdd. Compounds ware added to
Unernptymplooonhlmhdmﬂubotﬂnmmtomﬂddformlhg. Matrix
splkosmumtommﬂmdamacyhhmm The matrix spikes should show
mcovariubmmwdao%._Formemulhmpahdhmmamlﬁxapikaswarewﬂhhthe

accapiable range.

Sample Related Comments

All water samples were collected in duplicate. Dupiicate sample reauits are reported along with
the sample results in Attachment B.

S Data Summary

Plaase sse Attachment B for a detailed listing of the analytical results, The results are reparted
in parts per billion (ng/mL.) for PFOA and PFOS,

PAGELOFS
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6 Statement of Accuracy

Based on resuita of laboratory control spikes, fleld matrix epikes, and surogats spikes, the
anaiytbdamacyfwPFOSmdPFOAmufuraI!mpmmtm. All laboratory control
spikes, suragate &pikes and fleld matrix spikes showed recoveries within these ranges.

Spedﬁcmplemovaﬁesaraﬂmim&thchmmt&

7 Data/Sample Retention

8 Attachments

8.1
8.2
8.3
84

Aftachment A: Analytical Resuits
Attachment B: Spike Recovery Data
Altachment C: Chain of Custody Forms
Attachment D: Raw Analytical Data

8 Signatures

Y Jy,@as
Principsl Investigalor
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RESEARCH
", Proven Results,

Summary of PFOA and PFOS in Water Samples E05-0243

Analyte Found {ng/mL}
C8 Acld PFOA C3 Suifonats PFOS
_Exyg _ Sampie ID _ _Perfluorooctancate Perfluoraoctanesulfonate
L4933-1 . O-W5-127287 Q.779 1.14
L4933-2 O-W§5-127287 Dup 0.710 0.841
L4933.4 *. O-W1-208462 0.0887 0.0619
L4933-5 ©-W1-208462 Dup 0.0939 0.06809
L4933-7 ‘0-W2-208463 0.0823 NG
L4833-8 0-W2-208463 Dup 0.0817 NQ
L4933-10 O-W8-572608 0.503 0.704
L4933-11 0-WB-572608 Dup 0.457 0.551
L4933-13 O-W9-151 575 0.813 0.580
L4933-14 O-Wo-1 51,_575 Dup 0.763 0.502
1493318 0-W3-208454 ND ND
1.4933-17 O-W3-208454 Dup ND ND
L4933-19

FigldBlank,_______ ND

ND = Not detected at or above 0.025 ng/mL.

NQ = Not quantifiable = Measured concantration between 0.025 ng/mL and the Limkt of
Quantitation (LOQ) which is 0.050 ng/mL.

eramﬁlege' PA 16801, USA

T: B14.272.1039
F: 814.231.1580

. exygen.com
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RESEARCH

", Field Matrix Spike Recovery Summary for PFOA and PFOS [n Water £05-0243

C8 Acid PFOA C8 Suifonste PFOS
Amount | Amt Found  Amount Amt Found Amount
Sample Spliked | in Sampls Recoversd Recovery| In Sample Recoversd Recovery
Dosaﬂgtlon (ng/mL) | _(ng/mb) __ {ng/mL) (%) ngl/mL ml %,

0-W5-127287 Spike

{L4833-3, 1 ppb Splke) 1 Q.779 . 1.74 98 1.140 21 a7
0-W1-208462 Spike

(L49233-8, 0.1 ppb Bpke) €1 0.0887 0.174 85 0.0619 0.1 72
0-W2-208483 Spike".

(L4833-2, 0.1 ppb Spika) °. 0.1 00823 - 0.178 98 0.0206 0.124 o4
O-WB.6572608 Splke .
{L4933-12, 0.5 ppb Spike) 0.5 0.503 1.05 109 0.704 1.28 111
0-W9-151575 Spike B

{L4933-18, 1 ppb Splke) 1 0.813 1.88 108 0,580 1.53 o5
0-W3-208454 Spike
(L4933-18, 3.1 ppb Splke) 0: ND 0.108 106 ND D.111 111

Fleld Blank Low Spike
{LA933-20, 0.1 ppb Spike) 0.1 ND 0.0087 98 ND 0.0983 98
Fleld Blank High Spike |
(L4933-21, 1 ppb Spike) 1 . ND 0.853 a5 ND 0.839 84
B R _ m

*Sampla residue excaeds tha spiking level significantly; therefore, au locurnto ecovery value cannot be calculated
NO = Not detacted nt or above 0.025 ng/mL

NG = Not quantifiabla = Massured concentration batween 0. 028 nplml. and the Limit of
Quantitation {LOQ) which Is 0.050 ng/mL. .

Yate e, PR Sean, usa

T Tﬁmm‘lg
TETR N . 814.2721015%

exygen.com
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RESEARCH

Surrogate Spike Recovery Summary for *C-PFOA in Water E05-0243
C.PFOA

oo S Amount  Amount
Exygen Sample Splkod Recovered Recovery
L4983-1 %, O-W5-127287 0.5 0.430 86
L4332 -, O-WS-127287 Dup 0.5 0.411 82
149333 . 0.W5-127287 1.0 ppb Spk 10 1.03 103
L4g334 O-W1-208462 0.5 0.460 92
L4933-5 %, O-W1.208482 Dup 0.5 0.484 09
L4933-6 '0-W1-208462 0.1 ppb Spk 0.1 0.0066 97
149337 Y, O-W2-208463 0.5 0.438 a7
L4033-8 'Q-W2-208483 Dup 0.5 0.422 84
L4933-9 0-W2-208463 0.1 ppb Spk 0.1 0.0891 99
L4933-10 O-W8-572808 0.5 0.424 85
L4933-11 0-W8.572608 Dup 0.5 0.416 83
1493312 O-W8-572808 0.5 ppb Spk 0.5 0.478 95
1453313 O-We-151575 05 0.480 92
L4933-14 O-Wg-151575 Dup 0.5 0.384 79
£4933-15 O-W-151575 1.0 ppb Spk 1.0 1.02 102
| L4833-16 O-W3-208454 0.5 0.450 90
L4933-17 O-W3-208484 Dup 0.5 0.437 87
L4833-18 0-W3-208454 0.1 ppb Spk 0.1 0.104 104
L4933-19 Field Blank . 0.5 0.488 98
L4833-20 Flsid Blank 0.1 ppb Spk 0.1 0.0081 a9
L4933-24 Field Blank 1.0 ppb Spk 1.0 0.064 96

e gha" . Earhfssm, USA

T: 800.281.3219
F: 814272.1019
_eygen.com
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3058 Research Drive Phone: 814-272-1039
State Coilege, PA 16801 Fax: 814-231-1580

RESEARCH

Login Group: L0004933
Login # 5043 "~ Conform COC Sample;  True

Project: PODG0290 Conform COC: True
Company Name: 3M Conform Sample: True
Submitted By:  Kent Lindstrom Conform Requeat True
Login Type: immediate Recaipt of Samples

Started: True

Date Start; 03/30/2005

Due Dats: 04/09/2005

Recelved Date:  03/30/2005

Received By: Ammerman, Mark

Spread Sample:’

Label:

Exygen SD/PI:  Risha, Karen

Project Titla/Type: Analyais of Fluorochemicais by LCMSMS for NRG Sampling of Oakdale Site / ROUTINE
Login Notes:

Canform Notas:

Packaqes | Contalners

Egckage  Carton Date/ Condition Shigper! ID Tamp. ControtTemp, Pirection / Hendled By
PKCODSE1S Roceived Date; 3/30/2005 12:00:00AM urg None RECEIVED
Package & Cantents Uncompromised 1Z5T955E0141403528 23.2 Ammerman, Mark
Q.omtm_ GrossWelght pH  Contginer Tyne Erosgrvative Mg, tot My 0
278,20 9 500 mi Clear Plastic NONE
Narrow
CooGBs74 285,309 500 v Clasr Plastic NONE
Namow
CooBes7s 257309 500 mi Cienr Plastic NONE
Namow
Cooses76 258.00 g 500 mi Clear Piastic NONE
Narrow
Co08s8T? 248.50 g 500 mi Clant Plastic NONE
Narmow -
Coonsars 25280g 500 mi Clear Plastic NONE
Narrow
CDOBBATY 243.10¢ 500 mil Clear Plastic NONE
Namow
CooB5840 248.10¢g 500 mi Clear Pisstic NONE
Narrow
coose8a t 4590 g 500 mi Clesr Plastic NONE
Navrow
CooEss82 254 .80 g 500 mi Ciear Plastlc NONE
Namow .
CO068583 243.7C g 500 mi Claar Plastic NONE
Narrow
CoDes8A4 247.00¢g 500 m! Clear Plastic NONE
Narrow
Co0essss 240.90 g 500 m! Clsar Plastic NONE
Narmow
CDOSE5368 251.20¢9 500 mi Claar Plastic NONE
Narrow
t
HRVRT
3/30/2005 Repart Version: Mar 2 2005 10:50AM nstance: RO158202
Login.rpt Page 1of4 : AR



_Login Group: L0004

Login & 5043 Confarm COC Sample: Trug
Project: PO0005Y0 Conform COC: True
Company Name: 3M Cenform Sample: Teue
Submitted By:  Kent Lindstrom Conform Request: Trus
Login Type: Immediate Recaipt of Samplas
Started: True
Date Start: 03/30/2005
Due Data: 04/08/2005
Received Date:  03/30/2005
Received By: Ammerman, Mark
Spread Sample:
Labet:
Exygen SD/P!:  Risha, Karen
Project Title/Type: Analysis of Fluorochemicals by LCMEMS for NRG Sampling of Oakciale Site / ROUTINE
Login Notes:
Conform Notas:
Packages / Containers
Esckage  Carton Date / Condition Shioper/ (B Temp ControlTems. Rirection / Hendled By
PK0005218 Recelvad Date: 3/30/2006 12:00:00AM UPS None RECEVED
Package & Contents Unoompromised 1257055E0141403528 232 Ammerman, Mark
ﬁmsam GrozsWeight pH  Container Type Presarvativa Mfg. Lot Mig. 1D
24870¢g 500 mi Cloar Pluue NONE
C00Ga8SS 287.80¢ 500 ml Clear Plastic NONE
N_am:m
0035889 243.50¢g 500 mi Clesr Plastls NONE
Nsrrow
CO00BBE80 252.80¢g 200 mi Clawr Plastic NONE
Narrow
Co0o8sa1 258309 500 mi Clear Plastic NONE
Narrow
C0088852 257209 500 mi Clasr Plastic NONE
Narow
CO058693 257.50 ¢ 500 mi Clear Plastic NONE
Narrow
ob e
373012008 Report Varslon: Mar 2 2005 10:30AM instance: RO158202
Login.pt Page2of4 | - INEERREN
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—————login U

Samples
Sanple 1D Conjginer Matrix Emsction  Sampie Date Samgled Date Due
L0004833-0001 LU Water  O-W8-127287 03/29/2005 04/06/20058
CO066673
LO004933-0002 LiauIo Water  O-W5.127287 Dup 02002008 04/09/2005
C0008574
LO004833-0003 LQuUID Watar O-WS5-127287 1.0 splke 03/29/2005 04/09/2005
CO0BB875
LOC04933-0004 uauIp Water  O-W1-208462 03/29/2008 04/08/2005
CO0B8E78 , .
LOOC4933-0005 uauin Water  O-W1-208462 Dup 03/29/200% 04/09/2005
CO088577
LO004933-0006 - Water O-W1-208462 0.1 apike 03/29/2005 04/09/2008
‘ C0068673
L0004933-0007 LIQUID Weter O-W2-208483 03/29/2005 04/08/2005
C0088879
L0004933-0008 LQuip Water  0-W2.208483 Dup 0292005 04/09/2005
€0065680
LO004833-0009 Lauin Water  O-W2-208463 0.1 spike 03/29/2005 04/00/2008
C0068881
LOO04933-0010 LoUID Water  O-WB-572808 03/26/2005 040208
C0086682
LO004933-0011 LouiD Woter  O-WB-572508 Dup 03/20/2005 04/09/2008
C0086683
100049330012 LIQuUID Water  O-WB-572008 0.5 ppb spike DV29/2005 04/08/2005
C0086884 _
LO004933-0013 wouIn Water  O-W8-151578 03/29/2005 0410812005
€0068585
LO004933-0014 LQun Watsr  O-W8-151575 Dup 020v2003 04/09/2005
C0056698
L0004933-001% LIQUID Water O-WR-151573 1.0 ppb spke QW25/2008 . 04/09/2005
C00B8E87 )
L00G4533-0016 Laum Waler  O-W3-208454 03/29/2005 04/09/200%
C0088888
LOO04E33-0017 LiQuio Waler  0-W3-208454 Dup 03/29/2005 04/00/2005
€006es80
LO0D4933-0018 LIQUID Water  O-W3-208454 0.1 ppb spike 03202005  04/09/2005
C0086690
L0004933-0019 Louin Water  Fieki Blank 04092005
0068591
LOD04$33-0020 LQuID Watar  Fieid Blank 0.1 ppb sphke 04/09/2005
0086642
L0004 933-0021 LIQUID Water  Flelc Blank 1.0 ppb spike 04/09/2005
C0086693
Jbi?
4/4{2005 Report Version: Mar 2 2005 11:50AM Instance: RO156813
Login.rpt Page 3 of 4 ) ' HIRENOREH

38



Login Reviewed By:

té Date/Time:
i i ¥
Report Version; Mer 2 2005 10:50AM
Page 4 of 4
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3/29/2005 Page 1 of 3
3IM ENVIRONMENTAL LABORATORY
CONTRACT LABORATORY WORK ORDER BY SAMPLE

Project: E05-0243 Contract Lab(s): EXYGEN

Completion Date:

Project Lead: Kent Lindstrom

Phone Number: 651-778-5352

Email Addreas: krlindstrom@mmm.com

Requester: Hohenstein, Gary A (0042-02E-21
Department: 530711

Project Number: 0022674449

Date Received: 3/28/2005

Project Description: Oakdale Municipal Well FC's TV

Ship Date: 3/ Z?/ 0(

Comments:

Pace field sampling.
3M Sample Number Sampled Date  Sample Description
E05-0243-81103 3/29/200% O-W1-208462
PFOA PFOA - PFOA ‘ 4/20/2005
PFOS PROS by ESMS PFOS 4/20/2005
E05-0243-81104 312572005 0-W1-208462 Dup
Angivsls Cody + Anslyticp] Method Compopenta D
PFOA PFOA PFOA 4/20/2008
PFOS PFOS by ESMS PFOS 4/20/2008
E05-0243-81108 3290005 © O-WI1-208462 0.] PPB Spike
Analysis Code Analytical Method Compegenty !
PFOA PFOA ‘ PFOA 4/20/2008
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243.81106 3/29/2008 0-W2-208453
Anplvss Code Anglvtical Method Campongnly Anaiviis Due Dats
PFOA PFOA PFOA 4/20/2005
PFOS PPOS by ESMS PFQOS 4/20/2005
E05-0243-81107 3129/20058 0-W2-208453 Dup
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFQOS 4/20/2005
E05-0243-81108 3/29/2008 0-W2-208463 0.) PPB Spike
Ana|yyls Code Anaivtica) Method Components
PFOA PFOA ' PFOA 4720/2008
PROS 4/20/2005

PFOS by ESMS PFOS
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3/29/2005 Page 2 of 3
3M ENVIRONMENTAL LABORATORY

. CDNTRACT LABORATORY WORK ORDER BY SAMPLE _
Project: E05-0243 (cont.) ' ' Contract Lab(s): EXYGEN
3M Sample Number  Sampled Dats  Sample Description '
E05-0243-81109 3129/2005 0-W3-208454
Aonalysls Code Annivtical Method Comgonsats Asalyyis Dye Dutp
PFOA PROA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
ED5-0243-81110 312922005 0-W3-208454 Dup
Analivyls Code Analvtical Method © Compovents Analysis Dus Date
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS . PFOS 4/20/2005
E0$5-0243-81111 3/29/2005 0-W3-208454 0.1 PPB Spike
Anplvgjs Code Anniviical Method Componenty Analviis Due Daty
PFOA ~ PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/2012005
E05-0243-81112 3/29/2005 0-W5-127287 , .
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS . 472072008
E05-0243-81113 3/29/2005 0-W5.127287 Dup
Anadviis Code Anslvtizal Method Components Aualysls Dus Date
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS8 4/20/2005
E05-0243-81114 3/29/2005 0-W35-127287 1.0 PPB Spike |
Analysis Cogde Aualytical Method Components Analysis Dwe Date
PFOA PFOA - PFOA 4/20/2005 .
PFOS PFOS by ESMS " PFOS 4/20/2005
E05-0243-81118 3/25/2005 0-W8-572608
Analyzis Cods Ansiytienl Method Componsnty Abalyils Dve Date
PFOA PFOA PPOA 472012008
PFOS PFOS by ESMS PFOS 47202005
E05-0243-81119 3/2972005 ~ 0-WB-572608 Dup - ‘
Analvsiz Code Analvtical Methed Compansnts Aaplvsiz Dye Date
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81120 3/29/200% 0-W8-572608 0.5 PPB Spike
Analrsis Code Analvtical Method Comgossats Asalysh Dye Date
PFOA PFOA PFOA 4/20/2005
PFOS 4/20/2005

PFOS by ESMS PFOS




3/29/2005

Page 3 of 3
3M ENVIRONMENTAL LABORATORY b
CONTRACT LABORATORY WORK OMDER BY SAMPLE,
Project: E05-0243 (cont.). Conitract Lab(s);: EXYGEN
3M Sample Number Sampled Date  Sample Description
E05-0243-81121 3/29/2005 0-W5-151575
Anatvils Code Anaivtical Mathed Componeats Alalvsls Dye Dute
PFOA PFOA PFOA 4/20/2008
PFOS PFOS by ESMS PFOS 4202005
E05-0243-81122 3/29/2005 O-W9-151575 Dup
Anabais Codo Annlvtical Mathod Compopents Analvyis Due Date
PFOA PFOA PFOA 42072005 -
PFOS PPOSbyESMS  PFOS 4/20/2005
E05-0243-81123 32972005 . O-WS-151575 1.0 PPB Spike
Apalyiia Code Anatytical Methed Camponeats Analvsis Due Datg
PFOA FROA PFOA 42072005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81127 3/29/2005 Field Blank
Anglyyls Cody Analvtical Msthod Componsnts Analysis Dus Doty
FFOA PFOA " PFOA 4/20/2005
PROS PFOS by ESMS - PFOS 4/20/2008
E05-0243-81128 1/29/2008 Field Blank 0.1 PPB Spike
Anmaiveis Code Abalytical Method Components Asslviis Dee Dats
PFOA PFOA PFOA 4/20/2005
PFOS * PFOS by ESMS PFOS 472072005
E0S-0243-81129 372972008 Field Blank 1.0 PPB Spike
PFOA PFOA : PFOA 472012005
PFOS 412012005

PFOS by ESMS PFOS
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