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1 Introduction

Resulls are reported for the analysis of perfluarooctancate (PFOA) and perfluorooctanesulfonsie
(PFOS) in weter samples received at Exygen as requested by Gary Mohenstein of 3M Company.
The Exygen project nurnber aasigned to the samples is LO004933. Tahle | lists the targst
ahalytes quantitated for the samples.

Table |. Target Analytes for Quentitation

Pammeter , Acrorym Form
Perfluorooctanoate PFOA or C8 acid CF sCO0°
Perflucrooctanesulfonate PFOS or C8 sulfonate CaF 1750y

2 Sampla Receipt

Twenty-one samples were received at Exygen in 500 mL white plastic namow-mouth botties. At
the request of 3M, al samples were anafyzed. A copy of all sample log-in information |s
presented in Attachment A.

The samples were received on 03/30/05. The sampies were shipped ambient via UPS, The
samples were stored refrigerated from ime of receipt until analysis.

3 Methods - Analytical and Preparatory

The Exygen method V0001780 was used io prepare and analyze the samples. A summary of
the sample preparation can be found in Section 3.1 and a summary of the analysis conditions
can be found in Section 3.2, -

3.1Water Sample Preparation
Bolid phass extraction (SPE) was used o prepare the water samples for LC/MS/MS analyss.
Forty milliliters of the water sample was transferred to a C,; SPE cartridge. The cartridge was

eluted with 5 mL of 100% methanol. A porton of the extract was h'ansferred to autosamplar
vials and anelyzed using elecirospray LC/MS/MS.
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32 Sample Analysis by LC/MS/MS

in High Pressure Liquid Chromatography (HPLC), an aliquot of extract Is injected and passed
through a liquid-phase chromatographic column. Based on the affinity of the analyte for the
stationary phase in the column relative to the liquid mobile phass, ths analyte Is retalned for a
characterlstic amount of tme. Following HPLC separetion, mass spectromelry provides a rapid
and accurate means for analyzing a wide range of organic compounds. Mclecules are lonized,
fregmented, and detecied. The ions characteristic of the compounds are observed and
quantitated against extracted standards.

An HP1100 systern Interfaced fo an Applied Blosystems APl 4000 was used to analyze tha
sample extracts for quantitation.

isomer separation was oblalned using a gradient elution through a Thermo Fluophase RP, B0 x
2.1 mm x Sm column. The sum of the [somers s reported as & sihgle value for each of tha
analytes.

The following gradient was performed:
Mobie Phase {A). 2mM Ammonium Acetate in Water
Moblle Phesa (B): Methanol
Time %A %R
0.0 BS as
1.0 65 35
8.0 25 75
100 25 75
110 BS 35
18.0 65 35

The following parameters were used for operation of the mass spectromater:

Parameter Setting
jontzation Mods Electrospray
Polarity Negalive
Transttions Monitored 413->369 (PFOA), 489->B0 (PFQOS),
415->370 ("C-PFOA, sumrogate spike)
Gas Temperature 350°C
Drying Gas (N2) 7.0 L/min
4 Analysis
4.1 Calibration

A 7-point calibration curve was analyzed Initialy and throughout the anelytical sequence for
PFOA, PFOS and **C PFOA. The callbration points were prepared at 0, 25, 50, 100, 250, 500,
and 1000 ng/L {ppt) for LC/MS/MS analysis. CaRbration standards are prapared using the
same SPE procedure used for semples. Tha instrument response versus the congentration
was plotted for each point. Using linear regreasion with 1/x weighting, the slope, y-intercept
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4.2

4.3

4.4

4.5

and coefficient of determination (") were determined, A callbration curve is acceptable if ¥ >
0.985. .

For the results reporied here, calibration critaria were mat. The calibration curves are Included
in the rew date in Attachment C,

Surrogates

P'C PFOA (CoF o[ *CIF{"*CJOOH) Is used as a sumogats for the water samples. “C PFOA
wasaddedtohamnptysamplaomtahembefomtheboiﬂaswawsmthheﬁeldfnr
sampling. In the fleid, all sample and quality control batties were filled to a volumetric fill line
with the sampie.

"*C PFOA recoveries can be found in Attachment B.
Laboratory Control Spikes

Laboratory control spikes in the analytical sat were prepared by adding a known conceniration
of PFOA, "'C PFOA, and PFOS 1o laboratory reagents. Lahoratory control splkes are used to
essess method accuracy. The laboratory control spikes must ahow recoveriss between 70-
130% or the data is rejectad. For the rasuits reportad here, the ieboretory control spikes were
within the acceptable range.

Fleld Matrix Splkes

One matrix splke was prepared for every water sampie in the fisid. Cormnpounds were added to
the empty sample containers before the botties were sent to the fleld for sampling. Matrix
splkes are used to aseess method accuracy in the matrix. The matrix spikes should show
recoveries between 70-130%. For the results reported here, the matrix spkes were within the
acceptable range.

Sample Related Comments

All water samples were collected in dupiicate. Dupiicate sample rosults are reported Blong with
the sample results in Attachment B.

$ Data Summary

Piease see Altachment B for a detailed listing of the analytical results, The resuits are reported
in parts per biian (ng/mL) for PFOA and PFOS,
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6 Statement of Accuracy

Based on results of laboratory control spikes, field matrix spikes, and surrogate spikes, the
analytical accuracy for PFOS and PFOA resuits for ail samples s + 30%. Ail laboratory control
spikes, suogate splkes and fleld matrix spkes showed recoveries within these ranges.

Specific sample recoverles ara given in Altachment B.

7 Data/Sample Retention

Samples will be retumed to 3M 80 days after final reporting. Al electronic data is archived on
retrievable media and herd copy reports are stored In data foiders maintained by Exygen.
Hardcopy data I8 siored for 8 minimum of five years. The dlient will be notified 30 days prior to

the disposal of hardcopy dala, -

8 Attachments

B.1  Attachment A: Analytical Results

82 Attachment B: Splke Racovery Data
8.3 AttachmentC: Chain of Custody Forms
84  Aftachment D: Raw Analytical Data

8 Signatures
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RESEARCH
", Proven Results.

Summary of PFOA and PFOS in Water Samples E05-0243

Anslyte Found {ng/mi.)
. C8 Acid PFOA C8 Sulfonate PFOS

Exygen ID Sample ID Perflucrooctancate Parflucrooctanssulfonate
L4933.1 s O-W5-127287 0.779 1,14
L4933-2 *, O-W8-127287 Dup 0.710 0.941
L4933-4 “, O-W1.208462 0.0887 0.0619
L4833-5 ©-W1-208462 Dup 0.0939 0.0809
L4933-7 0-W2-208463 0.0823 NQ
14833-8 0O-W2-208463 Dup 0.0817 NQ
L4933-10 0-W8-572608 0.503 0.704
14933-11 O-W8-572608 Dup 0.457 0.551
L4933-13 O-W9-151875 0.813 0.580
L4933-14 O-W9-151575 Dup 0.763 0.502
L4933-18 O-W3-208454 ND ND
L4933-17 0-W3-208454 Dup ND ND
L4933-19 Fleld Blank

ND ND
ND = Not delacied at or above 0.025 ngimL.

NQ = Not quantifiabie = Measured concenh'aﬂoﬁ-.petwoan 0.025 ng/mL and the Limlt of
Quantitation (LOQ) which is 0.050 ng/mL.

3058 Orive
Sate Colene, L5801, USA

I .
T ETREE T: 814.272.1039
F: 814.231.1580
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RESEARCH

.,__'Field Matrix Spike Recovery Summary for PFOA and PFOS In Water E05-0243

C8 Acld PFOA C8 Sulfonate PFOS
Amount | Amt Found Amount AmtFound Amount
Sample Splked | In Sample Recovered Recovery| In 8ample Recoversd Recovery
Dncu"igtlon (nszl mlL. ng/mlL %) ‘nllmL! !ngjml.) {%)
0-W5-12728_? Spike
{L4923.3, 1 ppb_gplkn) 1 0779 - 1.74 98 1.140 2.1 a7
0-W1-208482 Spike
{14833-8, 0.1 pph Bpike) 0.1 0.0887 0.174 85 0.0818 0.134 72
O-W2-208463 Spike".
(L4433-9, 0.9 ppb Spike) . 0.1 0.0823 - 0.178 06 0.0296 0.124 o4
O-W8-572608 Splke .
(L4933-12, 0.5 ppb Gplke) 0.5 0.503 1.05 109 0.704 1.26 111
O-We-151575 Spike
{L4933-15, 1 ppb Splke) 1 0.813 1.88 108 0.580 1.53 95
0-W3-208454 Spike
(L4935-18, 0.1 ppb Splke) 0:1 ND 0.106 106 ND 0.111 111
Fleld Blank Low Splke
{L4933-20, 0.1 ppb Spike) 0.1 | ND 0.0887 e e ND 0.0983 98
Field Blank High Spike l
(L4833.21, 1 ppb Spike) 1 . ND 0.853 95 ND 0.839 84
_ b Dy mm

*Sampla residue exceeds the spiking level significantly; tharefom. an nccurale racovery value cannol be calculated
ND = Not datectad at or above 0.025 ng/mi.

NQ = Not quantifiable = Measured concentration between . 025 ngImL and the Limit of
Quantitation {LOQ) which is 0.050 ng/mL.

3058 Rawch Drive
Bﬂte IEF, PA 16801, USA
s T: 800.281,3219
TRl F. 8142721019

_exygen.com
33
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RESEARCH
-",‘_ Proven Results.
. Surrogate Splke Recovery Summary for “C-PFOA in Water E05-0243
— C.PFOA
Amount  Amount
Exygen Sample Spiked Recovered Recovary
D - Description ‘ngimL! (rjﬂnu (%)
L4933-1 *, O-W5-127287 0.5 0.430 86
L4833-2 0-W5-127287 Dup 0.5 0.411 82
L4833-3 O-W5-127287 1.0 ppb Spk 10 1.03 103
L4933-4 ,_ 0-W1-208462 0.5 0.460 92
L4933-5 %, O-W1-208482 Dup 05 0.494 89
L4933-6 '0-W1-208462 0.1 ppb Spk 0.1 0.0066 97
L4933.7 *. O-W2-208463 05 0.436 87
L4933-8 0-W2-208463 Dup 0.5 0.422 84
L4833-9 O-W2:208463 0.1 ppb Spk 0.1 0.0991 99
L4833-10 O-WB-572608 0.5 0.424 85
L4933-11 O-W8.572608 Dup 0.5 0.418 83
L4933-12 O-W8-572608 0.5 ppb Spk 0.5 0.476 95
1483313 O-W9-151575 05 0.460 62
L4933-14 0-W8-151575 Dup 0.5 0.394 79
14933-15 0-W0-151575 1.0 ppb Spk 1.0 1.02 102
L4833-16 ©-W3-208454 05 0.450 90
L4833-17 0-W3-208454 Dup 05 0.437 87
14933-18 0-W3-208454 0.1 ppb'Spk 0.1 0.104 104
L4933-19 Field Blank 0.5 0.489 98
L4933-20 Fleid Blenk 0.1 ppb Spk 0.1 0.0991 99
1493321 Field Blank 1.0 ppb Spk  ° 1.0 0.964 96
o .
- L Bl s
o ¥ T: 800.281.
vy F8i 37550
ygen.com
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RESEARCH

3058 Research Drive
State College, PA 16801

Phone: 814-272-1039
Fax: 814-231-1580

O
Login Group: L0004833

Login ¥ 5043 T Conform COC Sampie:  True
Project: P0O000990 Cenform COC: True
Company Name: 3M Conform Sample: True
Submiited By:  Kent Lindstrom Conform Request: True
Login Type: Immediate Recelpt of Samples
Started: True
Deate Start; 03/30/2005
Due Dats: 0410812008
Received Datls:  03/30/2005
Received By: Ammerman, Mark
Spread Sampla:’
Label:
Exygen SD/PI:  Risha, Karen

Project Title/Type: Analysis of Fluorochemicals by LCMSMS for NRG Sampling of Oakdale Site / ROUTINE

Login Notes:
Conform Notes;

Packages ! Contalners

Rate / condition

Recaived Data: 3/30/2005 12:00:00AM

Package & Contents Uncompromised

Esckage  Carton
PKoOOOSS16
Contglner#  Gross Weisht pl
CO0B6873 27820 ¢
CU06BBT4 268.30 g
€O088s7s 25730 ¢
CO0BE676 288.00 ¢
Co0ses7? 24650 g
ConsasTa 282680 g
C00EE8TS 24310 ¢
CLOs6580 248.10¢
£0068581 24590 g
CO066632 254.80 g
0066682 243709
C006BAA4 24700 g
CO066685 240.90 g
CDO5E638 25120 ¢
3/30/2005
Login.rpt

Cortalner Type
500 mi Clear Plastic
Narrow

500 mi Clear Plastic
Narmow

500 ml Ciear Plastic
Narrow

500 mi Clear Plastic
Narrow

500 m! Clear Plastic
Narmow

200 m| Clear Plastic
Narrow

$00 i Clear Plastic
Namow

500 m! Clexr Plastic
Narrow

$00 mi Claar Plastic
Narrow

500 ml Claar Plastlz
Narrow

500 ml Clear Plastic
Narrow

500 mi Clear Plastic
Narrow

500 mi Clear Plastic
Narrow

600 mi Clear Plastic
Narrow

Repart Version: Mar 2 2005 10:50AM

Shicoer/ 0 Temp. ControiTemp

UPS
1257955E01 41403528

Ereservative

NONE
NONE
NONE
NONE
NONE
Noxe
NONE
NONE
NONE
NONE
NC;NE
NONE
NONE

NONE

’ kb ’.'l

Vi

Pags 1 of 4

36

None
23.2

Mg, Lot

Instance:

Pirgction / Handied By

RECEIVED
Ammerman, Mark

Mfa. ID

RO156202



Login Group: L0004933

Login #. 5043 Conform COC Sample:~ True
Project: P0OD00SE0 Conform COC: True
Company Name: 3M Conform Semple: True
Submitted By:  Kent Lindstrom Conform Request: True
Login Type: Immediate Receipt of Samples
Started: True
Data Start: 03/30/2005
Due Data: 04/08/2005
Received Date:  03/30/2005
Recelved By: Ammerman, Mark
Spread Sample:
Label:
Exygen SD/Pl:  Risha, Karen
Projec! Title/Type: Analysis of Fiuorochemicals by LCMSMS for NRG Sampling of Oakdale Sita / ROUTINE
Login Notes:
Conform Notes;
Packages / Containers
Fackage  Garten Lute / Condition Shippes/ D Temp, ControiTemp. Plrection / Handied By
PK0C0%216 Recelved Date: 3/30/2006 1Z:00:00AM ups KNone RECEIVED
Package & Contents Uncompromiged 1Z57955E0141403528 232 Ammerman, Mark
Container#  Grozs Welaht  pH Lontainer Tygg _._smﬂ_va Mfa. Lot Mig. ID
C0086887 24870 ¢ 500 ml Clear Plastic
Narrow
Coogesss 267.80¢ 500 mi Cloar Plastic NONE
Nyrmw
0056589 24350 ¢ 500 mi Clear Piastic NONE
Narrow
0058600 252.80¢ 500 mi Cisar Plastle NONE
Narrow
C0085581 255.30¢ 500 rn Cloar Piastic NONE
Narrow
C0056652 257.20g 500 mié Clear Plastic NONE
Narrow
CouGRGa3 2571.80¢ 500 mi Clear Plastic NONE
Narrow
ab e
3/30/200% Report Version: Mar 2 2005 10:50AM instance: R0158202
Lagin.mpt Page 2 of 4 RNRRERERI
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———l0dil

Samples
Sample 10 Container Matrly Eraction  Sample Date Sampled Date Dye

LODD4833-0001 - LIQUID Water O-Ws-.127287 03/29/2005 04/08/2005
Co066673

L0094933-0002 LIQUID Water O-W5-127287 Dup . DY26/2008 04/05/2005
C008o6T4

LOCD4933-0002 LIQUID Watar O-W5-127287 1.D spike 03/29/2005 04/0%/2005
C00a6875

1.0004933-0004 Lauin Water O-W1-208482 03r2912005 04/09/2005
CO0865676 : :

LOO04833-0005 LIQuUID Water 0-W1-208462 Dup 03/29/2008 04/09/2005
COD68577

LG004833-0006 LIQUID Watar O-W1.208482 0.1 spike 03/20/2005 0410912005
C006G678

L0OC04833-0007 LIQUID Water O-W2-208453 03/25/2005 04/08/2005
Co068879

L0004933-0008 LauID Water O-W2-208463 Dup 03/29/2005 04/0972005
C0066680

L0004833-0009 LiQuin Water 0-W2-208483 0.1 spiks 03/2972008 04/09/2006
C0065831

.0004933-D010 LIQuUID Water 0O-WB-572608 032002005 0A/DS/2005
cooaasal

LO0C4833-0011 LIQUID Water O-W8-572508 Dup 03/29/2005 04/69/2005
C0086683

L00D4933-0012 LIQUID Water O-WB-572608 0.5 ppb spike 03/29/2005 0410872003
CO056884 _

L0004933-0013 LIQUID VWater O-W9-151575 03/29r2005 041082005
C0068585

L0004933-0014 LIQuUID Water O-W5-151575 Dup 03/25/2005 04/09/2005
C00668868

LD004933-0015 LIouIn Water O-WS-161575 1.0 ppb spike 0X29/2005 | 04/09/2005
CODBEE8T _

L0004933-0016 LiQuta VWater 0-Wa-208454 03/29/2005 04/09/2005
C00BE688

L0004933-0017 LiQuio Water O-W3-208454 Dup 03/29/2005 04/09/2005
C0068689

100049330018 Liquid Water 0O-W3-208454 0.1 ppb splke 02972005 ‘ 04/09/2005
Co066600

L0004933-0019 LIQUID Water Fleld Blank 04/09/2005
Cpocae9

L.0004933-0020 LIQUID Water Fisld Blank 0,1 ppb apke 0410872005
C00B868692

L0004933-0021 LIQUID Water Flel2 Blank 1.0 ppb spike D4/09/2005
CD0BEES3

i’
44412005 Report Version: Mar 2 2005 11:50AM Instance: R0156813
Login.mpt Page3of4 : mmm"nmnlmﬂ
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Login Reviewed By: Lég Date/Time: 2/30f20s” S 2Y

vih i ¥
" 3/30/2005 Report Version: Mar 2 2005 10:50AM Instance: RO156202
Login.rpt Page 4 of 4 | B

39




oy - sded wey

saidioeg Duplueduionoy - muBing IM..B I._I obuy

Loy Searst

L $9762/€ oy D DV 0o ANT WE By plezay
2/ \iN|\ 201y NI

WA gy

0 smdod

IO Gipg 0.

2007 PRmEOIYY JRI0

& vo u!._.o-mnc A, wﬂ YT T

P GRpnIy LN 9Dl

i

M0 O o_._g\ 3019594 uédn uonipuo) axdueg

L 4

=7

7 T Yr ] v

v ) 2 4 a\\.\

SY6/e An

ot

iF 1..1 SUE :ﬁﬁ_a__skm

£

“—

—H s |24y ] 2]

———— Asai .ow‘w 57

R FLn T PRI B U B - o) iyl "l s T - P 2
R e e L M I O T BRI T ey b TS BT e o

¥
-
<
Ean
e

s ciew a8 RuGaUSE 5,5010300 S~ X9 * 3 ) 4g papayon nmw_m
NUBA oL ZITZ BT LS - 30— 0

| 1 _S/EP Ao RdE 1O TIOR3 T o]

1R S <K 7T €TRBGE —2 0| 5

113 <o 9ehig € 9902 2G| 1

1 ol ATV -2 =il

J 1 OB P! 97 TLIEL T

/ i Y X £0 29L80z - TM-Q

I ] »ee| FMG| 7% CF L5231~

JIR k/ s g £ eT-Xmu

| L ] i (1 | %35 —zIh& BT =S|
: OO AW Y, LPES ) 10 JOURW SN SR .“«H”ﬂ ﬁoh.u.“.__._..lw iﬂ!uum &ﬂﬁ—“ﬂ P —— Eﬁu«_

840
SUON
*20A
*OSIH
TONH

SRANRAIOESL
‘pajsonbay sisAEuy o spun Supioner ROSeRR 10 YA POLmMW)
uewalnhay LNl Wwis Jpus SuepIngy Eoeds
r o n > x qe] peguon # X # ououder) .TMI
4z ‘smg A
n& ong swg . PRosm—Y S L.._......y ;
QM olupery seg - v_\,_\_.mv Auechison | 5 o3

AP ARD e pewiog 4 B

L AHHED €2 00 ppeladrorsved

VT OTE L, (mewjsideg

A= g ) ! CEIS-2LL [159) :mmumy hﬂli.l..nunu
M ﬂu.NO.tlbem e 81y) Joding |su- ? + YT IEr-0L (168) Baaprony sdwas: 6030z T ng
. o) SYVwn AR AW R~ O swen pebwidl pabid T ey s

" #lpelord ey M3 e

¥1680

feandjeuy Aiojeiogen Joj Jsanbeyy Apoisna Jo uleys AlojeIloge B muoJIAUY e

0




75.@8% el *a!eo-a..:! tetdumg Biadsecurcoy - OO T o g =~
=50032E 1l (0 “FVT opiree? ~iE By . . ,
T\p@\ _.(n\\_‘ \...Q &\v&\ o~ LQ [SWEFY) J.p\ JQU\ IN.-—ubO ?wm‘bc
SRz o5 om0 e oy ), - LT 539 e
g e selg wd@.)vk»u@ OPYIRIY N I een 0 aqedesy Y O 3¥heosy uodny uoppucg eidursg

2 £ — > 5 )
- O A AR ~~T_7. FIxisE
Lz el B 2L Y |- s leas, | Pl 15
R | R oo\ e [ T Tk B bl O R L0 s il RS N T i
= et mom N s i W E T
LEEN T /| D EF>s] =m HE @O TG IR [ o
) \ { : £2ng . ATTIA P I s
! ) o3 /N | N1 2’05 901" AShRoT - -0
) \ ¥ oing U7 RSKhEV - "0,
N EELR oslo Long ASHETT ~5crh—
I 3 9607 ez 8] —AFs add o1 S L i<l Lo—01
1 | "960] Z2 114 J~Q _SELTLD Le—ol Ty
JENL 1ZN% SEITIT —Lea-0 [ =
AR CA Y [Ne] oK gll <O w\wmh\wﬂtQ 2
i | ] ) _ 1 | afePsrz/c| 1T g q RGIZE < B0
SHESRY G MOy S B4 O X, OF e o 10 S My ﬁ ua.h-:.__.-m i-ﬂ_m-w um-ﬂ: uoEIpRLGD; HAWES Juay) Eﬂg
Iy
O— 505} 08 g i B E:
er-.... W%Y# (o i.*sLj WM W m w e 'M
d
..!_iu!...m..ltll e yougyy .:u!!.rla 2 SOAREAIISM
‘pasanbey sskjeuy , (om E!w-lstﬁs%;ﬂgxifh
M CATR 7 paguon #Xv4 # ouoydaye [~
dz ‘ams ‘Axo ] F:
ona eea __ eiopy o 15 o
AN fuedwog | 2
R _ Ml AL Tt
M EIZLOC # bludqorssen |1 CES Tumw) ¢ wxag
mEQ Sng RO ST RTTA peet welaig cxzowi () iy iy e s0n
SATO —soF Si2q enq odeys [Py ) # s S (142 Dok ey LT oo e
— — WAYIRY Y SUIEN PofOIG Pofid oty
%W%&.mbﬁ..:ﬂuﬂiﬂwmum GT680 Jeanfieuy Alojesoge 1o )sanbayy %o_m:o Jo ureyn h..cuwucm_wﬂ [ByuduuoIiAuyg we

-

4/




Na22hxse QL *iaa. - o by ma o
_S$0//c S0P g CAND g - _ R A T
Dy i T-F Py 2 =" SILE O h7Lz20

) aspdon H007) PEREONY WO

—So/Bt/Z ~_£33 - a5y 0 R \S 0] 10 paNa O o,y emesdus)

Prddus v sy emig M O oEriReEy eV S @S ATeycOy & 304soun uod vopUSD oS

4 i = - T2
e A0 W It T 4 —7 ) ] , .
, ~ N el L e A 1¥ e
AR L FPs AT RN , :
R R RN . T PR T e
‘wnjeulirs 810609400

[ik

Eu—‘~m¢nahdﬁﬂ'pf. ;
had :!If?f-;w _,i'l:" ¢
e

FIA J%Hktqw Lz IR T AR
L 8

W RO 0 , T i POl | Po(duies | poydums | ¥SWIN _
pase | st weq e vonNORURR) adkuEs a0
-t
(i HHHHHE
kT ~ - [
...o_l...!iin-lblil!ha.l.trau - ‘SIAJRARSRIY
‘Paysenbey sisfeuy hc:!n&!»uﬁa”s gtilza.h-rﬁuu-h
“ £ ANg J— # XV # ouoydopa el &
s Ta) -2
eng weg sse.ppy BuiEN wmm 5
o —TE " fumiuno] E
ameEEAY SRQ J..}i.wﬂlqj 7SS vy e i
_ & bhd 00 ¥psjudmorpasen VL PEL  (wew)gdeq .
_ w1Rq enq Eewma] CCr S L9 pesypelaig cointer e e el
< hzo-s503 5 s ooy o ST mrm—— ol
AT <50 ey [~ S50 T 0 susy oaloid/al pokoid oW~ e2188 o

sl =1 21680 [Eankjeuy Aiojeiogen) 1o} jsenbeyys Apojsnd jo ueyd  A10jRIOqET [elmdmwHOIIAUS INE

- 4 Pofolg g ‘ALz W' g

42




3/29/2005 Page 1 of 3
3M ENVIRONMENTAL LABORATORY
CONTRACT LABORATORY WORK ORDER BY SAMPLE
Project: E05-0243 ) g . Contract Labt(s): EXYGEN
Requester: Hohenstein, Gary A (0042-02E-27)  Completion Date:
Department: 530711 Project Lead: Kent Lindstrom
Project Number: 0022674449 Phone Number: 651-778-5352
Dats Received: 3/28/2005 Email Address; krlindstrom@mmm.com

Project Description: Oakdals Municipal Well FC's TV

Ship Date: 3 /Z‘?/ 0(

Comments;

Pace field sampling.
3M Sample Number Sampled Date  Samplc Description
E05-0243-81103 3/29/2005 0O-W1-208462
PFOA PEOA - PPOA . 472012005
PFOS pf:os by BSMS PFOS . 4/20/2005
E05-0243-81104 312972008 0-w1-208462 Dup
Anglysis Code + Anaslvijcal Method Components Analvsls Dne Date
PFOA PFOA PFOA 4/20/2005
PFOS , PFOS by ESMS PFOS 4/20/2008
E05-0243-81105 3/29/2005 © O-W1-208462 0.1 PFB Spike
Anslysis Code Analytical Method Compenenty _ _
PFOA PFOA PFOA - 4/20/2005
PFOS PFOS by ESMS PFOS . 402072005
E05-0243-81106 3/26/2005 0-W2-208463
Analysls Code Anzlvticgl Method Componepts ' Anaivyls Dye Date
PFOA ) PFOA PROA 4/202005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81107 3/29/2005 0-W2-208463 Dup
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81108 3/28/2005 O-W2-208453 0,1 PPB Spike
Anglysly Code Analytical Method Components Anplysis Dys Date
PPOA PPOA PFOA 4/20/2005

PFOS PFOS by ESMS PFOS _ 42012005
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3M ENVIRONMENTAL LABORATORY

. CONTRACT LABORATORY WORK ORDER BY SAMPLE _
Project: E05-0243 (cont.) ' ‘ Contract Lab(s): EXYGEN
3M Sample Number  Sampled Dats  Sample Description '
E05-0243-81109 3/29/2005 0-W3-208454
Analysis Code Anplyticat Method Components Annlysis Due Date
PFOA PFOA FFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81110 372972005 O-W3-208454 Dup
Anzlvyis Code Analvtical Methoq * Compouents Anajviis Dye Date
PFOA FFOA PFOA 4/20/2005
PFOS PFOS by ESMS ~ PFOS 47202005
E05-0243-81111 312912005 0-W3-208454 0.1 PPB Spike
Anglysis Code Analytical Method Components Analysis Dug Date
PFOA . PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4120/2005
E05-0243-81112 3/25/2005 0-W5-127287 ‘ _
PFOA PFOA PFOA 4720/2005
PFOS PFOS by ESMS PFOS 412072005
E05-0243-81113 3/29/2005 0-W5-127287 Dup
Analvals Code Anglvtical Method Components Anplysis Due Dute
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-31114 372972005 O-W5-127287 1.0 PPB Spike
Analvsls Code Auslvtical Method Components Analysis Due Date
PFOA PFOA - PFDA 4/20/2003
PFOS PFOS by ESMS " PFOS 42012005
E05-0241-81118 3/29/2005 0O-WB-572608
Anplvyis Code Analyties] Method Compongnts Analvils Due Date
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81119 32972005  O-W8-572608 Dup o '
Aunalysis Code Anplytical Methed Components Aualvsly Due Date
PFOA PFOA PFOA 472072005 .
FFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81120 3/29/2005 0-W8-572608 0.5 PPB Snike
Anulvsis Code Analviical Method Componenty Asnlysis Dye Date
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4/20/2005




3/29/2005

Page 3 of 3
3M ENVIRONMENTAL LABORATORY b
CONTRACT LABORATORY WORK ORDER BY SAMPLE
Project; E05-0243 (cont.). Conitract Lab(s): EXYGEN
3M Sanaple Number Sampled Date  Sample Description
E05-0243-81121 37292005 O-W9-151573%
Amlviis Code Analvtical Method Components Anglvzis Due Datc
PFOA PFOA PFOA 4/20/2005
PFOS PFOS by ESMS PFOS 4202005
E05-0243-81122 3/29/2005 0-W9-151575 Dup
Asnalysia Code Anmnivtica] Method Components Anglvsis Dye Date
PFOA PFOA PFOA 4/20/2005 :
PFOS PFOS by ESMS ' PFOS 4/20/2005
E05-0243-81123 3/29/2005 O-W5.151575 1.0 PPB Spike
Analysls Code Analytical Methed Componenty Analysia Due Date
FFOA PFOA PROA 4/20/20058
FFOS PFOS by ESMS PFOS 4/20/2005
E05-0243-81127 3/29/2005 Field Blank
Anplysis Code Anatvtical Method Components Analygls Dye Dats
PFOA PFOA " PFOA 4/20/2005
PFOS PFOS by ESMS - PFOS 42012005
E05-0243-81128 3/29/2005 Field Blank 0.] PFB Spike
Analvsis Code Anatytical Method Componenty Aoalveip Dye Date
PFOA FFOA PFOA 4/20/2005
PFOS3 * PFOS by ESMS PFOS 4/20/2005
E05-0243-81129 3/29/2005 Fisid Blank 1.0 PPB Spike
PFQA PFOA : PFOA 4/20/2005
PFOS 4/20/2005

PPOS by ESMS PFO3
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1

Introduction

Results are reported for the analysis of perflucrooctancate (PFOA) and perfluorooctanesulfonate
(PFOS) in water samples received at Exygen as requested by Gary Hohenstein of 3M Company.

The Exygen project number assigned to the samples is LOO04708. Table | lists the target
analytes quantitated for the samples.

Tablel. Target Analytes for Quantitation

Parameter Acronym Formula
Perfluorcoctanoats PFOA or CB acid C:FsCO0"
Perfilucrooctanesulfonate PFOS or C8 sulfonate CoF 7SOy

2 Sample Receipt

Four samples were received at Exygen in 500 mL white plastic narrow-mouth bottles. At the
request of 3M, all samples were analyzed. A copy of al sample log-in information is presented in
Attachment A.

The samples were received on 03/01/05. The samples were shipped amblent via UPS. The
samples were stored refrigerated from time of raceipt until analysis.

3 Methods - Analytical and Preparatory

3.1

The Exygen method entitied, "Method of Analysis for the Defermination of Perflucrooctane
sulfonate (PFOS), Perflucrooctane sulfonylamide (PFOSA), and Perflucrcoctanoate (POAA) in
Water,” modified for isomer separation, was used to prepare and analyze the samples. A
summary of the sample preparation can be found in Section 3.1 and the modified analysis
conditions for isomer separation can be found in Section 3.2,

Water Sample Preparation

Solid phase extraction (SPE} was used to prepare the water samples for LC/MS/MS analysis.
Forty milliliters of the waler sample was transferred to a Cy, SPE cartridge. The carlridge was
washed with 5 mL of a 40% methano!; 60% water wash. The cartridge was ekited with 5 mL of
100% methanol. A porticn of the extract was transferrad to autosampler vials and analyzed
using electrosprey LC/MS/MS.

PAGE 20F S
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3.2 Sample Analysis by LC/MS/MS

In High Pressure Liquid Chromatography (HFLC), an aliquot of extract is Injected and passed
through 2 fiquid-phase chromatographic column. Based on the affinity of the analvte for the
stationary phase in the column relative to the liquid mobile phase, the analyle Is retained for a
characteristic amount of time. Following HPLC separation, mass spectromelry provides a rapid
and accurate means far analyzing a wide range of organic compounds. Molecules are lonized,
fragmented, and detected. The ions characteristic of the compounds are observed and
quantitated against exiracted standards.

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

Isomer separation was obtained using a gradient elution through @ Thenmo Fluophase RP, 50 x
2.1 mm x Sum column. The sum of the isomers is reported as a single value for each of the
analytes.

The following gradient was performed:
Mobile Phase (A): 2mM Ammonium Acetate in Water
Mobile Phase (B): Methanol
Timg %A %8
0.0 65 35
10 €5 35
80 25 75
10.0 25 75
11.0 65 35
18.0 65 35

The following parameters were used for operation of the mass spectrometer:

Paramaeter Setting
ionization Mode Electrospray
Polarity Negative
Transitions Monitored 413->369 (PFOA), 488->80 (PFOS),
415->370 ("C-PFOA, surrogate spiks)
Gas Temperaiure 35¢°C
Drying Gas (N2) 7.0 Uimin
4 Analysis

4.1

Calibration

A 7-point calibration curve was analyzed initially and throughout the analytical sequence for
PFOA, PFOS and °C PFOA. The calibration points were prepared &t 0, 25, 50, 100, 250, 500,
end 1000 ng/L (ppt} for LC/MS/MS analysis. Calioration standards are prepared using the
sama SPE procedure used for samples. The Instrument response versus the concentration
was plotted for each point. Using linear regression with 1/x weighting, the slope, y-intercept

PAGE3OF S

49



4.2

4.3

4.4

4.5

and coefficlent of determination (r*) were determined. A calibration curve Is acceptable f I >
£.985.

For the resulits reported here, catibration criterla were met, The callbration curves are included
in the raw data in Atachment C.

Surrogates

*C PFOA (CoF1s["CIF2{"CIOOH) Is used es a surrogate for the water samples. *C PFOA
was added to the emply sampie containers before the botiies were sent to the field for
sampling. In the fieid, all sample and quality control bottles were fillad to a volumetric fl line
with the sample.

3C PFOA recoveries ¢an be found in Attachment B.

Labaratory Control Splkes

Laboratory control spikes in the analytical sel were prepared by adding a known concentration
of PFOA, °C PFOA, and PFOS Io laboratory reagents. Laboratory control spikes are used to
assess method accuracy. The laboratory control spikes must show recoveries between 70-
130% or the data is rejecled. For the resulls reported here, the [aboratory conirol spikes were
within the acceptable range.

Field Matrix Splkes

A low and a high matrix spike were prepared with tha sample and sampile duplicate in the field.
Compounds were added to the empty sample containers before the botties were sent to the
field for sampling. Matrix spikes are used to assess method accuracy in the matrix. The matrix
spikes should show recoveries between 70-130%. For the results reported here, the matrix
spikes were within the acceptable range.

Sample Related Comments

The water samples were collected in duplicate. Duplicate sample resuits are reportad in
Attachment B.

5 Data Summary

Piease see Aftachment B for a detailed listing of the analytical results. The results are reported
in parts per billion {ng/ml.) for PFOA and PFOS .

PAGE4 OF 5
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6 Statement of Accuracy

Based on results of laboratory control spikes, field matrix spikes, and sumogate spikes, the
analytical accuracy for PFOS and PFOA results is £ 30%. Laboralory conirol spkes, surragate
spikes, and field malrix spikes showed recoveries within this rangs.

Specific sample recoveries are given in Attachment B.

7 Data/Sample Retention

Samples wil be retumed to 3M 60 days after final reporting. All electronic data is archived on
refrievable media and hard copy reporis are stored in data folders mainiained by Exygen.
Hardcopy data is stored for a minimum of five years. The client will be notified 30 days prior to
the disposal of hardcopy cata.

8 Attachments

71
72
73

74

Attachment A: Analytical Resulls
Attachment 8: Spike Recovery Data
Attachment C. Chain of Custody Forms

Attachment D: Raw Analyiical Data -

9 Signatures

e ) s

Risr}h. Principat Investigator

w kY .

ohn M. Flaherty, Vice President Date

PAGESOFS

5]



SECTION A

S5



Anahybicy

Report

T

. WRESEARCH

‘Summeary of PFOA and PFOS in Water Samplos E05-0186

. Analyte Found (ng/ml)
C8 Acid PFOA - CB Sulfonate PFOS
E_xmon [») Slmgﬂ ID Perfluorooctancate Parflucrooctanesulfonste
L4709-1 H-W8-207643 ND ND
L4709-2 H-W6-207643 Dug ND MND

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

NQ = Not quantifiable = Measured concentration between 0.025 ng/mL and the Limit of
Quantitation (LOQ) whlch'ig 0.050 ng/mL.

Ot oo B a0, Usa
0006 T. B14.272.1039

F: 814.231.1580
exygen.com
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RESEARCH

Precise Researth.
* Proven Results,

I;"Iqld Matrix Splke Recovery Summary for PFOA and PFOS in Water E0S-0186

C8 Acid PFOA C8 Sulfonate PFOS
Amount | Amt Found Amount Found Amount
Sample. in S=mple Recovered Rscovery
Dascription ngimL mL

H-W6-207643 Low Spike |

{L4148.3, 0.1 ppb Spike} 0.4 117
H-WE-207843 High Splke

{L8148-4, 1 ppb Spike) 1 ND 1.04 104 ND 1.03 03

- .

ND = Mot detscted st or above 0.025 ng/mL .
NQ = Not quantifisbie = Mezsured conceniration between 0.025 ng/ml. and the Limit of
Quantitation {LOQ) which Is 0.050 ng/mL.

 Sote o, PA%501, UsA

T: 800.281,3219
F 8142721019
exygen.com
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RESEARCH

P'%m Resuls.

Surrogate Spike Recovery Summary for *C.PFOA in Water E03-0188

*C-PFOA |
Amount  Amount
Exygen Sample Spiked Recoversd Recovery
~-ID Description ‘nsz! Sngml.! ‘%! ‘
L4769._—1 H-W6-207643 0.5 0.491 a8
L4709-2 H-W8-207643 Dup 0.5 0.522 104
L4TO'9~3‘-.,I H-W6-207643 Low Spk 0.5 0.546 109
L4708-4 H-WE-207643 High Spk 0.5 0.540 108
(1) 3058 d’ .
0eo7 Sate Cologz, PR 16801, USA
T; 800.281,3219
F: 814.272.1019
exygen.oom
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RESEARC

3068 Research Drive
" State Coliege, PA 16801

Loain

Phone: 814-272-1039
Fax: 814-231-1580

Login Group: L0004709
Login # 4819 Conform COC Sample: True
Project: P0O001275 Conform COC: True
Company Name: 3M Conform Sample: True
Submitted By: KENT LINDSTROM Conform Request: True
Login Type: Iimmediate Raceipt of Samples
Started: True
Date Start; 03/01/2005
Due Date: 03/11/2005
Received Date:  03/01/2005
Received By Ammerman, Mark
Spread Sample:
Label: ‘
Exygen SD/PI; Risha, Karen
Project Title/Type: Cottage Grove Residential Water Sampling / ROUTINE
Login Notes:
Conform Notes:
Packages / Containers
Package  Cartop Rase L Condition Shipper/ 10 Jemp, GontrolTomp, Dirsgtion ! Handled By
PKOD0SSE0 Login Date: 8/1/2005 11;31:46AM uPs None RECEIVED
Package & Contents Uncompromised 1257065E0142913084 223 Ammerman, Mark
Comtainer#  GroggWelod pH  Conialner Tvpe Preservative Mfg, tot Mg D
C0063087 25390 g £00 mi Clear Plastic NONE
Narrow
C0053088 256,00 g 500 mi Clear Plastic NONE
Narmow
PKODDSSE1 Login Date: 3/1/2005 11:34:32AM UPS Nona RECEIVED
Package & Contents Uncompromised 1Z57955E0 140875606 223 Ammerman, Mark
Contalner#  GrossWelaht pH = Container Type Pressrvative Mo Lot Mg 1D
CO0B3089 252909 500 mi Claar Plastic NONE
Nariow
£0063090 244,40 g 500 mi Clear Plastic NONE
Narrow
Samples
Samole D Conlsiner Matrix Erection  Sample Dale Samolad Digje Looged in  Date Dun
LO004708-0001 LIQUID Water HWA-207643 02/28/2005 03012005  03/41/2005
Co063067
LOOD4708-0002 LiQuID Water HWB-207843 Dup 02/28/2005  0A/01/20056  O3/11/200%
C0063003
LODD4706-0003 Liauip Water HWE-207843 Low Spike 02/28/2005  03/01/2005  03/14/2005
CO063088
LODO4709-0004 LIQUID Water HWB-207843 High Spike 02/28/2005  OMO1/2005  0314/2005
CO083000
9208
312005 Report Veraion: Fab 22 2005 §:563AM Instance: RO149340
Login.rpt Page 10f 2 ) T
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Login Reviewed By: G Date/Time:  §-/-05~ /575"

N -_—-'_._,z-‘._.—il i3 .
S N s )

Qc09

31/2005 Report Version, Fab 22 2005 9:53AM iInstance: RO148340

Login.rpt Page 2 of 2 GRINRREATRD
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2/28/2005 o . Puge | of )
3M ENVIRONMENTAL LABORATORY
CONTRACT LABORATORY WORK ORDER BY SAMPLE

Project: E05-0186 | : .~ © Contract Lab(s): EXYGEN
Regquester: Hohenstein, Gary A (0042-02E-27) Completion Date:

Department: 530711 Project Lead: Kent Lindstrom

Project Number: 0022674449 Phone Number: 651-778-5352

Date Received: 2/25/2005 . Email Address: krlindstrom@mmm.com

Project Description: Hastings Municipal Well FC's 11

z/ii/kf’

Comments: .
Pace field sampling,

Ship Date:

Note: Reference trip blank on E05-0184. BGJ 2/28/05

E05-0186 samples traveled with E05-0184 samples. AC, PLf, 2/28/2005, -
3M Sample Number Sampled Date  Sample Description

E05-0186-79868 2/28/2005 H-W6-207643

Anabis Code Angiviical Method Componenty Anaivyls Duc Date

PFOA PFOA PFOA 3/15/2005% )

PFOS " PFOS by ESMS PFOS 3/152008

ED5-0186-70869 2/28/2005 H-W6-207643 Dup

Analviis Code Analytical Method Componenty Anslysis Due Date

PFOA PFOA ' PFOA 3/15/2005

PFOS PFOS by BSMS PFOS : 3/15/2005
0011

</




