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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.
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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
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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 .
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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
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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



 SECTIONC

57




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
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