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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number P0001131, entitled “Analysis of Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulionate (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
~ Sedimept, Fish,. Clams,- Vegetanon, S,mall Mamma}l Liver and Small Mammal Serum
Using -LC/MS/MS for the . 3M, Decatur Monitoring, Program,” conducted for 3M
. Company; is being pcrfonned in, compliance with BPA TSCA Good Laboratory Practice
Standards 40 CFR 792 by Exygen Research, with one exception. The laboratory control
and control spikes for the direct injectior method were not recorded promptly at the time
of extraction. e
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Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number P0001131,
entitled, “Analysis of Perfluorobutanesulfonate (PFBS), Perflucrohexanesulfonate
(PFHS), and Perﬂuorooctanesulfonato (PECS) in Water, Soil, Sediment, Fish, Clams,
Vegetation, Small Mammal Liver and Small Mammal Serum Using LC/MS/MS for the
3M Decatur Monitoring Program”. All reviewed phases’ were inspected for conduct
according to Exygen Research’s Standard Operating Procedures, the Study Protocol, and
all applicable Good Laboratory Practice Standards. All findings were reported o the
Exygen Principal Investigator and Management and to the Study Director.

Date Reported to Date Reported to

Date Principal Exygen Date Reported to
Phase Inspected Investigator Managerment Study Director
25, Final Raw Data
Review and Interim 05/02/06 05/02/06 05/02/06 05/02/06
Analytical Report ‘
Review

% M%J 45/l

Date
cal Lead Quahty urance Unit '

'Note: All in-lab inspections will be documented in the QA statement for the final
analytical report at the conclusion of the study. This QA statement involves only the
review of the interim report and associated raw data.

Exygen Research Page 3 of 110

RO N TP 2T | 000136



- Interim Report #23 — Analysis of Sediment Samples

p. 114

Exygen Study No.: P0001131

CERTIFICATION OF AUTHENTICITY

This interim teport, for Exygen. Study Number P0001131, is a true and complete

representation: of the raw cata,

Submitted by: Exygen Research
3058 Research Drive
State College, PA 16801
(814) 272-1039

Principal Investigator, Exygen:

od w Ay

ohn Flaherty
Vice President = .
Exygen Research

Exygen Research Facility Management:

Exygen Researth

Study Director, Weston Solutions, Inc.

Weston Solutlons, Inc.

Sponsor Representative, 3M Company:

o Yooritom

Michae! Af Santoro
Director of Regulatory Affairs

Exygen Research

~ Date

<A

Date

S%Qéé

§A@b

Date

744

Date

Page 4 0of 110

000137



p. 115

}i‘ua;;\;

Interim Report #23 — Analysis of Sediment. Samples

Exygen Study No.: P0001131

Analysis of Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS) in Water, Soil, Sediment, Fish, Clams, Vegetation,
Small Mammal Liver and Small Mammal Serum Using LC/MS/MS for fhe 3M Decatur

PROTOCOL NUMBER:
EXYGEN STUDY NUMBER:
TYPE OF STUDY:

SAMPLE MATRIX:

TEST SUBSTANCE:

SPONSOR:

STUDY DIRECTOR:

STUDY MONITOR:

PERFORMING LABORATORY:

ANALYTICAL PHASE

- TIMETABLE:

Exygen Research

Momtormg Pro gram

P0001131
P0001 131

Residue

. Sediment

Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS)

3M Company i
3M Building 0236-01-B- 10
St. Paul, MN 55144

Jaisimha Kesari P.E., DEE .
Weston Solutions, Inc.

1400 Weston Way

West Chester, PA 19380

Michael -A. Santoro

3M Company

3M Building 0236-01-B-10
St. Paul, MN 55144

Exygen Research
3058 Research Drive
State College, PA 16801
Study Initiation Date: 11/05/04
Interim Analytical Start Date: 04/27/06
Interim Analytical Termination Date: 04/30/06
Interim Report f?ompleﬁon Date: - - 05/02/06

Page S of 110

000138



p. 116
Interim Report #23 — Analysis of Sediment Samples. . .~ Exygen Study No.: P0001131

PROJECT PER.SONNEL

The Study Director for this project is Jaisimha Kesari at Weston Solutions, Inc. The
following personnel from Exygen Research were associated with various phases of this
~ mterim portion of the study:

John Flaherty ) o - _ ' _Vicc Prcside;if
KaRim . Sciemist
Paul Conmolly =~ Technical Lead-LC/MS
ChritineBdwards . Technician _ -
| Mark Ammexman R Sémp]e éustodim A
'Amy Sheehan o - Assomatc Scieﬂfist o
Brittany Kravéis. N o Technician
.1 Scott Cra.m Technician
Frances _Crespi_' - ‘ | vTet;ﬁnician ,
‘Devon Ingram S ‘Technician ['
Christa Gallant ' chhnician )
Exygen Research . Page 6 0of 110
000139




p. 117

e
Tnterim Report #23 — Analysis of Sediment Samples ‘ ~ Exygen Study No.: P0001131
.- TABLE OF CONTENTS

Page

TITLE PAGE ....cvcniniiitiissssiioreeiieimmissssiasssissstonsisssssiesssssesesnssssssassrsssnsssssasssssesosssnssesnsains 1
GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT .............................. 2
QUALITY ASSURANCE STATEMENT ..ot icreesres s sansionsessesenssssnsesenns 3
CERTIFICATION OF AUTHENTICITY ...... v redesasensesaensens reberstsennines 4
STUDY IDENTIFICATION. ......coiirriemiectitenenrisiesesnstes s ssssssasesssassasmssessessssssesesaessssnsssanssos 5
PROJECT PERSONNEL......ccooiccommieeinecsansrsnenccenesmrmenssssessesssssaesesessasessssesesmssasessessarsssrore e 6
TABLE OF CONTENTS......ccocoiernmrtsrirnssssmmrressasessssserssssassrsessnsssessssssssassssssssassessensssssssons 7
LIST OF TABLES .........ooortriniceiinimoimeransenessessnisiesssssssssssss amsrossosssestassnsssss vasossrosssnessen ses g8
LIST OF FIGURES.........oireiiccienerenmnrecsnisestesisesesassstnssssstessssasensrassessasesssorasssanssenssssnssoresso 9
LIST OF APPENDICES ..o ocrercecetnrenienseseesesesssssaseessssassesassesessessrasbassssassssnsasonsvansens 10
1.0 SUMMARY .ottt ssstsessstiasesssassessasnasssassass sesssavansssssssssens 1
2.0 OBJECTIVE ......cooiierinmreercmereneesenisesssnosensssssssssass svassesesssssassansessesassssansussasssnsssasssssnes 11
3.0 INTRODUGCTION.........coiimenrrinneisnienniiestesserseretesssssesesssessersasssssessesserssssssassssesasassasns 11
4.0 ANALYTICAL TEST SAMPLES........cooirerreeerersnceerrccercenessssssessssssrssesssssnssansrens 12
5.0 REFERENCE MATERIAL ..o vciicininnnninennsissasennrcanssessosisnssssesssssbesssessssessoss 12
6.0 DESCRIPTION OF ANALYTICAL METHOD .........cccoveomvmereeescrecereseenscernssesesnons 13
6.1. Extraction Procedure For Sediment.........cccvvivmvervennenmersrnnesieienecrmena seesssnserssnencon 13
6.2 Direct Inject Extraction Procedure For Sediment..........c.c.ccoreccernrerensiereesseennns 14
6.3 Percent Solids Procedure For Sediment ...........ocveereenanes e rreereses e isansetreeratanstees 14
6.4 Preparation of Standards and Fortification Solutions..........ieccceevevnnienseeeeirenssseennee. 14
6.5 Chromatographiy .........ccvimmiericsmssseinminenssstestre e s ssercesseresessssssesssssnnsnssssssassansesiosons 15
6.6 INSLIUMENt SENSILIVILY ..vuvrverecrreamrerirersetenosieassressansssssresessesssenssessesssssersssssssasrrssosssns 15
6.7 Description of LC/MS/MS Instrument and Operating Conditions...............eeeeunne.. 15
6.8 Quantitation and Example Calculations ..........c.ocvuecememrerisecrcreermnsnssernncesssessssareenn 16
7.0 EXPERIMENTAL DESIGN ......ccosovevetvenranniinnens ebeasrerbe s tene s rasa et rnes e an s aesseseras 20
B.0 RESULTS ....cornictnmiencretensn s s trasssssssssensesanssstessressssessesstssssmssasssssesssbesesnssssssaosns 20
9.0 CONCLUSIONS. ... ottt renriseseseetee s ieslsbassssiverastesessssisssasesssasnssssessesssssenssens 20
10.0 RETENTION OF DATA AND SAMPLES ........coccovminnrnnnernannnrersmessssnsmssorssises 21
Exygen Research - Page 7 of 110

000140



p. 118

“Interim Report #23 — Analysis of Sediment Samples . - Exygen Study No.: P0001131

LIST OF TABLES

Page
TableI.  Summary of PFBS, PFHS and PFOS in Sediment Samples......... rreresaressisenen 23
Table II. . Summary of PFOS in Direct In'ection Sediment Samples.....c..oovceerenerrerenans 24
Table . Matrix Spike Recovery of PFBS, PFHS and PFOS in Sediment Samples.....23
Table IV. Matrix Spike Recovery of PFOS in Direct Injection Sediment Samples .......26
Tat;le V’, ~Total Percent Solids in. Sediment Samples............cereerervirinnininnisneneinens 27
Exygen Research . . Page80f 110

000141




p. 119

Interim Report #23 — Analysis of Sediment Samples - Exygen Study No.: P0001131
.LIST OF FIGURES
Page

Figure 1. Typical Calibration Curve for PFBS in Methanol............. trurenrensesessanassasereanns 29
Figure 2. Non-Extracted Standards of PFBS iri Methanol, 0.2 ng/mL and .

0.5 ng/mL, RESPECHVELY .....oocovcrmnrcusercrsmmrmssienmirsnssssessensseseriossssessssssasssssn 30
Figure 3. PFBS in Reagent Blank, 0.4 ng/mL Fomﬁed Reagcnt Spk A, and

4.0 ng/mL Fortified Reagcnt Spk B, ReSpectively ..........cecemvveceeennserereonneveene 31
Figure 4. Chromatogram Representmg a Sedlment Sample Analﬁéd for PFBS

(Exygen ID: C0172892, Data Set: 042606F).......corevrmnemrierrerarnsenssesesiornenerns 32
Figure 5. Typical Calibration Curve for PFHS in Methanol.........co.ccvveveovmveicerivernnen. 33
Figure 6. Non-Extracted Standards of PFHS in Methanol, (.2 ng/mL and

0.5 ng/ML, RESPOCHIVELY c..vereeriireniircnnrireeneseiensessetessasessessessssrssestsssnasosnons 34
Figure 7. PFHS in Reagent Blank, 0.4 ng/mL Fortified Reagent Spk A, and

4.0 ng/mL Fortified Reagent Spk B, Respectively ........couoceeererenrrnrnreereienens 35

Figure 8. Chromatogram Representing a Sediment Sample Analyzed for PFHS
(Exygen ID: C0172892, Data Set: 042600F).......ccervrrrereevisrirereemrssesenssionses 36

Figure 9. Typical Calibration Curve for PFOS in Methanol............ocoeveveevrecerenerscennnnn .37
Figure 10. Non-Extracted Standards of PFOS in Methanol, 0.2 ng/mL and

0.5 ng/mL, ReSPECHVELY ..ottt cerrarts s sen s bessre s 38
Figure 11. PFOS in Reagent Blank, 0.4 ng/mL Fortified Reagent Spk A, and

4.0 ng/mL Fortified Reagent Spk B, Respectively ....cocuueeeiicevrerneirererennrinnns 39
Figure 12. Chromatogram Representing a Sediment Sample Analyzed for PFOS

(Exygen ID: C0172892, Data Set:042806B) .........c.ccvirmriennrmerreinesossersneesanes 40
Exygen Research Page 90f110

R RRE OIS 000142

N



p. 120

. Interim Report #23 — Analysis of Sediment Samples . Exygen Study No.: P0001131
LIST OF APPENDICES
Page

Appendlx A Study Protocol P0001131 (Exygen Study No. P0001131) with
Analytical Method V0001782: “Method of Analysis for the
Determination.of Perfluorooctanoic Acid {PFOA) in Sediment
by LC/MS/MS”, and Protocol Amendments ..............couevesiesionconsnsansinsens 41

Exygen Research Page 100f 110

000143




p. 121

Interim Report #23 — Analysis of Sediment Samples : Exygen Stady No.: P0001131

- 1.0 SUMMARY

Exygen Research extracted and analyzed sediment samples for the determination of
perfluorobutanesulfonate (PFBS) perfluorohexanesulfonate.  (PFHS),  and
perfluorooctanesulfonate (PFOS) accoro‘ing to Exygen Method V0001782 (Appendix A).

The limit of quantitation for PFBS and PFHS in sedJment was 0.2 ng/g. The limit of
‘quantitation for PFOS in sediment was 2.0 ng/g. -

The standard sediment method (V0001782) was originally used to extract all of the
samples. Use of this method yielded poor recoveries for PFOS. Because of this, a direct
injection method (Section 6.2) was used to analyze for PFOS.

Analytical results for the analysis of PFBS, PFHS and PFOS found in sediment samples
extracted with the original method are summarized in Table I. Analytical results for the
analysis of PFOS found in sediment samples by direct injection are summarized in Table
IL

The average percent recoveries + standard deviations for PFBS, PFHS, PFOS in sediment
samples were 85 + 19%, 99 + 29%, and 93 £ 6%, respectively. Fortification recoveries
for the analysis of PFBS, PFHS, and PFOS in sediment samples extracted with the
original method are summarized in Table III. Fortification recoveries for the analysis of
PFOS in sediment samples by direct injection are summarized in Table IV.

The total percent solids for sediment samples are detailed in Table V.

2.0 OBJECTIVE

The objective of the analytical part of this study was to determine levels of
perfluorobutanesulfonate (PFBS), perfluorohexanesulfonate (PFHS), and
perfluorooctanesulfonate (PFOS) in sediment according to Protocol P0001131
(Appendix A).

3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in sediment using the analytical methods entitled, *“V0001782; Method of Analysis
for the Determination of Perfluorcoctanoic Acid (PFOA) in Sediment by LC/MS/MS.”

The study was initiated on November 05, 2004, when the study director signed protocol
number PO001131. The analytical start date for this interim report was April 27, 2006
and the analytical termination date for this interim report was April 30, 2006.

Exygen Research Page 110110
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4,0 ANALYTICAL TEST SAMPLES

Three sediment samples (Exygen ID: C0172892—-C0172894) were received on wet ice on
April 22, 2006 from Tim Frinak at Weston Solutions, Inc. The samples were logged in
by Exygen personnel and placed in refrigerated storage.

Sample log-in and chain of custody information is located in the raw data package
associated with this interim report. Storage records will be kept at Exygen Research.

5.0 REFERENCE MATERIAL

The analyucal standards, PFBS and PFHS were supphcd by 3M. PFBS was received
from 3M at Exygen on May, 13, 2005. PFHS was received from 3M at Exygen on
January, 20, 2003. PFOS was purchased from Fluka Corporation and was received at
Exygen on April, 23,2003,

The available information for the reference materials is listed below. PFBS and PFHS
were stored frozen and PFOS was stored refrigerated.

Compound Exygen Inventory No. Lot # Purity (%) Expiration Date

PFBS SP0005726 101 = 967 12/04/06
PFHS SP0002401 - - SE036 " 98.6 - 10/18/06
PFOS | SP0002694 . 430180-1 101 2 10/31/07

"-Thc molecular structures of PFBS PFHS and PFOS are gwen below:

PFBS
Chemical Name: Perﬂuorobutancsulfonate
Molecular Weight: 338 supplied as the potassium salt (C;FsSO;K")
Transitions Monitored: 299 — 99, .
Structure:

PFHS :
Chemical Name: Perfluorchexanesulfonate

Molecular Weight: 438 supplied as the pctassium salt (CsF ;3803'[(*)
Transitions Monitored: 399 — 80

Exygen Research Page 12 0f 110
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Structure:

PFOS ‘ o
Chemical Name: Perfluorooctanesulfonate .
Molecular Weight: 538 supplied as the potassium salt (CanSO;'K )
Transitions Monitored: 499 —> 80 C
Structure:

6.0 DESCRIPTION OF ANALYTICAL METHOD

The analytical method “V0001782: Method of Analysis for the Determination of
Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS” was used for the analysis of
PFBS and PFHS in sediment samples. A direct injection method, detailed in Section 6.2,
was used for the analysis of PFOS in sediment samples.

6.1. Extraction Procedure For Sediment |

Before the samples were weighed for the extraction, they were mixed thoroughty by
vigorously shaking the container. A 5 gram portion of sediment was weighed into a fifty
milliliter centrifuge tube for the extraction. After fortification of appropriate samples, 35
ml. of 1% acetic acid in water was added o the samples. The samples were vortexed and
allowed to shake on a wrist action shaker for ~60 minutes. The samples were centrifuged
for ~20 minutes at ~3000 rpm, The supematant was then loaded onto a Cg SPE cartridge
conditioned with 10 mL of methanol and 20 mL of water. The cluate was discarded.
Twenty milliliters of methanol was added to the sediment samples left in the centrifuge
tube. The samples were vortexed and allowed to shake on a wrist actton shaker for
another 30 minutes. The samples were centrifuged again for ~20 minutes at ~3000 rpm.

The supematant was then loaded onto the same. Cyg. SPE. cartndge The cluate was
collected into a 500 mL Nalgene Bottle. The column was washed with 4 mL of
methanol. The wash was collected in the same bottle as the eluate. Approximately two
hundred milliliters of water was added to the bottles. The samples were mixed by
shaking and loaded onto another C,3 SPE cartridge conditioned with 10 mL of methanol

Exygen Research Page 130f 110
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and 20 mL of water. The elvate was discarded Approximately five milliliters of
methanol was added to the cartridge, Five milliliters of eluate was collected into a
graduated 15 mL polypropylene centrifuge tube. Each sample was analyzed by
LC/MS/MS electrospray.

6.2 Direct Inject Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-milliliter centrifuge tube for the extraction. Ten milliliters of 1% acetic acid in
methanol was added to each sample. The samples were then shaken by hand, vortexed,
and sonicated for thirty minutes. The samples were then centrifuged for ~10 minutes at
~3000 rpm. Each sample was analyzed by LC/MS/MS electrospray.

6.3 Percent Solids Procedure For Sediment

.. Percent solids were determined usmg the procedure indicated in Exygen method
V0000427. Approxnnately 20 grams of sample was weighed into a pan. The weight of
the sample plus the pan was recorded The samples were then dried in an oven overnight
at 104 + 2 °C. Then the samples were transferred to a dessicator and allowed to cool for
~15 minutes. Each sample was then weighed again, including the weight of the pan. The
percent solid for each sample was then calculated. See Table V for percent solids results.

6.4 Preparation of Standards and Fortification Solutions

A mixed ‘stock standard sotution of ‘PFBS, PFHS, and PFOS was prepared at a
concentration of 1000 pg/mL by dissoiving 100 mg of each of the standards (corrected for
purity and salt content) in 100 mL of methancl. From this solution, the following
fortification standards were prepared:

Conc. of Fort Final Final Conc. of
Stock orFort. Volume = Volume Fortification Std.
Solution fml) (mL) . (pg/mL)
(ug/mL)’
1000 10 100 100
100 10 100 ' 10
10 10 ‘ 100 1.0
1.0 10 . 100 0.1

0.1 ' 10 100 0.01
! of PFBS, PFHS, and PFOS : :

Exygen Research Page 14 of 110
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A set of non-cxtraétcd calibration standards containing PFBS, PFHS, and PFOS was
prepared in methanol, as speclﬁed in Exygen mcthod V0001782 The : following
concentrations were prepared: AR

Conc. of Fort Fort " Final Final Conc. of
or Calibration Volume Volume Calibration Std.
Solution (mL) mL) (ng/mL)

(ng/mL) :
100 AV [ 10
100 .05 10 5 5.0
100 02 " 120
10 1.0 B[ 1.0
5.0 1.0 10 0.5
2.0 .0 10 5 0.2

' of PFBS, PFHS, and PFOS

The stock standard solution and all fortification and calibration standard solutions were
stored in a refrigerator (4° £ 2°C) when not in use. Documentation of standard
preparation is located in the raw data package associated with this interim report.

6.5 Chromatography

Quantification of PFBS, PFHS and PFOS was accomplished by LC/MS/MS electrospray.
The retention times of PFBS, PFHS and PFOS were ~0.56mins, ~9.4 mins, and ~11.4
mins, respectively. Peaks above the LOD were not detected in any of the reagent blank
samples corresponding to the analyte retcntmn time.

6.6 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration of 0.2 ng/mL of PFBS, PFHS and PFOS.

6.7 Description of LC/MS/MS Instrument and Operating Conditions
Instrument:  API 4000 Biomolecular Mass Analyzer

Interface: Turbo Ton Spray Liquid Introduction Interface
Computer:  DELL OptiPlex GX406 :
Software: Windows NT, Analyst 1.4.1
HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump
Exygen Research Page 150110
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HP Vacuum Degasser
HP Autosampler
HP Column Oven

HPLC Column: Thermo Fluophase RP, 50 mm x 2 1 mm
Column Temp.: ~30°C

Injection Vol.: 15 L .

Mobile Phase (A): 2 mM Ammonium Acetate in water
Mobile Phase (B): Methanol

Time (min %A %B
0.0 65 35
1.0 65 35
80 25 75
10.0 25 75
11.0.. .65 35
18.0 65 35

Total run time: ~18 min

Flow Rate: 0.3 mL/min

Tons monitored:
Approximate
Analyte ©+ Mode Transition Retention Time
Monitored (1nin)
PFBS negative 299 —» 99 ~0.56 min.
PFHS negative 399 —» 80 ~9.4 min.
PFOS negative 499 — 80 ~11.4 min.

6.8 Quantitation and Example Calculniions

Fifteen microliters of sample or calibration standard were injected into the LC/MS/MS.
The peak area was measured and the standard curve was generated (using 1/x fit weighted
linear regression) by Analyst software using six concentrations of standards. The
concentration was determined from the following equations.

Equation 1 calculated the amount of analyte found (in ng/mL, based on peak area) using
the standard curve (lincar regression parameters) generated by the Analyst software
program.

Please note that the equations in this section are presented in a different order than the
equations in the method (V0001782), but this has no effect on the final calculations.

Exygen Research Page 16 0f 110
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Equation 1:
Analyte found (ng/mL) = (Peak area - intercept) x DF
‘ Slope

Where: DF = Dilution Factor, factor by whlch the ﬁnal vqume was diluted, if necessary.

For samples fortified with known amounts of PFBS and PFHS ‘prior to extraction,
Equation 2 was used to convert the amount of PFBS and PFHS found in ng/mL to ng/g

(ppb).
Equation 2;

Analyte found (ppb) = [Analyte found (ng/ml) x final volume (5 mL)]
i sample weight (5 g)

Equation 3 was used to calculate the percent rccovcr_"y.’

Equation 3:
Recovery (%) =
analyte found {ppb) - analyte in control (ppb)} x100%
amount added (ppb)

Equation 4 was then used to calculate the amount of PFBS and PFHS found in ppb based
on dry weight.

EJ‘M
Analyte found (ppb) dry weight = Analyte found (ppb) x [100% / total solids(%)]

An example of a calculation using gn actual sample follows (calculation i Is for PFBS
only):
Sediment sample Exygen ID: C0172893 Spk F {Set: 042606F), fortified at 4 ng/mL
with PFBS where: -~ N .
e, 2538]9

peakarca . P
intercept - - - L= <592
slope =~ ... .- _+f~:3 = 42300
_ dilution factor - o=, 1
ng/g PFBS added (fort level) = 4
amt in corresponding sample (ng/g) = 2.41
final volume (mL) ,, . = 5
sample weight (g) = oo
total solids (%) = 54.37
Exygen Research Page 17 of 110
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From equation 1:
Analyte found (ng/mL) = [253819—-(-592)1x 1
42300
= 6.01 ng/mL

From equation 2:

Analyte found (ppb) = (6.01 ng/mL x 5 mL)

. 5 g
= 6.01 ppb
From eguation 3: Lo | S _
% Recovery = {6.01 ppb— 241 ppb) x 100%
o 4 ppb
= 90%
From equation 4:

Analyte found (ppb) dry wclght =6.01 ppb X (1 00% / 54 37%)
= 11.1 ppb |
NOTE.: This value may be slightly different than that of ﬂmc raw data due to rounding.

A slightly different set of calculations was used for the direct injection samples analyzed
for PFOS.

Equation 1: S o
Analyte found (ng/mL) = (Peak area - intercept) x DF
: : Slope

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary.

For samples fortified with known aniouniS of PFOS prior to extraction,
Equation 2 was used to convert the amonnt of PFOS found in ng/mL to ng/g (ppb)-

Equation 2: -
Analyte found (ppb) = [Analyte found (ng/mL) x volume extracted (10 mL)]

sample weight (1 g)

Equation 3 was used to calculate the peréent recovery.

Exvgen Research Page 18 0of 110
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Equation 3: i
Recovery (%) = : : : .
(analyte found (ng/g) - analyte in control (ng/g)) x100%
amount added (ng/g)

Equation 4 was then used to calculate the amount of PFOS found in ppb based on dry
weight.

Equation 4: ‘ ' ‘ ‘
Analyte found (ppb) dry welght = Analyle found (ppb) p.¢ [l 00% / total sohds(%)]

An example of a calculation using an actua] sample follows:
Sediment sample Exygen ID: COl‘72892 Spk D (Set 042806B), fortified at 400

ng/mL with PFOS where:.
peak area = 152371
intercept = 3720
slope = 22700
dilution factor = 100
ng/g PFOS added (fortlevel) = 4000
amt in comresponding sample (ng/g) = 2360
volume extracted (mL) = 10
sample weight (g) = 1
total solids (%) = 66.54
From equation 1: ' ' ST o
Analyte found (ng/L) = [152371 - 3720] x 100
22700
= 654 ng/mL
From equation2: - R '
Analyte found (ppb) (654 ng[mL x 10 mL)
= 6540 ppb -
From equation 3:
% Recovery = (65404g{gp 2360 ng/g) x 100%
e 4000 ng/g

= 105%

From equation 4:
Analyte found (ppb) dry weight = 6540 ppb x (100% / 66.54%)

= 9830 ppb
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NOTE: This value may be slightly different than that of the raw data due to rounding,

7.0 EXPERIMENTAL DESIGN

'. . For sediment samples designated as laboratory matrix spikes, PFBS, PFHS, and PFOS

were added at a known concentration to the samples in the laboratory after the samples
were weighed for extraction.

The sediment samples were extracted in one set. The set included one reagent blank and
two reagent blanks fortified at known concentrations. The set contained three sediment
samples. For each sample, two laboratory matrix spikes and a duplicate were extracted.
Due to poor recoveries, the three sediment samples were extracted and analyzed using a
direct injection method for PFOS. This method is detailed in Section 6.2.

8.0 RESULTS

Analytical resuits for the analysis of PFBS, PFHS and PFOS found in sediment samples
extracted with the original method are summarized in Table 1. Analytical results for the
analysis of PFOS found in sediment samples by direct injection are summarized in Table
IL

The average percent recoveries t standard deviations for PFBS, PFHS, PFOS in sediment
samples were 85 + 19%, 99 + 29%, and 93 + 6%, respectively. Fortification recoveries
for the analysis of PFBS, PFHS, and PFOS in sediment samples extracted with the
original method are summarized in Table III. Fortification recoverics for the analysis of
PFOS in sediment samples by direct injection are summarized in Table IV.

The total percent solids for sediment samples are detailed in Table V.

9.0 CONCLUSIONS

The sediment samples were successfully extracted and analyzed for PFBS and PFHS
according to analytical method V0001782. The sediment samples were successfully
extracted and analyzed for PFOS using an alternative method, which yielded acceptable
QC data.
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10.0 RETENTION OF DATA AND SAMPLES

When the final analytical report is complete, all original paper data generated by Exygen
Research will be shipped to the stucly chrector This does not include facility-specific raw
data such as instrument or temperature logs.- Exact copies of all raw data, as well as a
signed copy of the final analytical report and all original facility-specific raw data, will be
retained in the Exygen Research archives for the period of tine specified in EPA TSCA
Good Laboratory Practice Standards 40 CFR 792. )
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Table L. Summary of PFBS, PFHS and PFOS in Sediment Samples
C4 Sulfonate PFBS C8 Sulfonate PFHS C8 Suifonate PFOS
Palfiuoroitianss uitonate Perfiuorchaxanssuifonals Perfiluorooctanssulfonate
Anglyte Found  Assessed | Analyle Found  Asssssed | Analyte Found  Assessed
Client {ppd, no/g} Accuracy |  (peb, noig) Acouracy {ppb. npig) Accuracy
Exypen 1D Sample 1D Dry Weight {H-%) 1 Dry Weight (> %) Dry Weight (%)
CoIT2892 DAL-SD-BPP01-0-0000 3.14 40 84.3 30 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000" 3.10 40 86.1 30 NR NR
CD172883 DAL-SD-BPP02.0-0000 4.43 30 745 30 NR NR
0172893 Rep DAL-SD-BPPD2-3-0000" 4.84 30 64.7 30 NR NR
C0172894 DAL-SD-BPPU3-0-0000 8.87 0 139 50 NR NR
C0172804 Rop DAL-SD-BPP03-0-0000" 8.73 k(] 123 50 NR NR
“Leboraiory Ouplicats
NR = Not reported dus to qusiity control result fallures. See Table || for re-analysis resulls.
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Tabie IL. Summary of PFOS in Direct Injection Sediment Samples

C8 Sulfonate PFOS

’ : : o ooy w0 - parflugrooctanesulfonate
' ’ : Analyte Found Assessed

S ' ' Ciient (ppb, ng/g) Accuracy
%ﬂ ID Sample ID ﬂ Welght {+/- %!
cot72892 DAL-SD-BPP01-0-0000 3550 30

C0172892 Rep DAL-SD-BPP01-0-0000" ..35620 30
€0172893 DAL-SD-BPP02-0-0000 4180 30
C0172893 Rep - DAL-SD-BPP02-0-0000" . 3840 30
0172894 DAL-SD-BPP03-0-0000 11900 30
C0172894 Rep DAL-SD-BPP03-0-0000* 12000 " 30
e — ——
“Laboratory Duplicate
. Exygen Research Page 24 0f 110
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Table HI. - Matrix Spike Recovery of PFBS, PFHS and PFOS in
Sediment Samples

C4 Sulfonsts PFBS Wet Wllﬁs C8 Sulfonats PFHE Wet Wﬂﬂl C8 Sulfonate PFOS “ltl\’lﬂ
. Amounl| AmiFound ~ Amount o AmtFoond . - Amount AmtFound - Amount -
- Sample Bpiked | n Sarple Recovorsd Recovery| inSemple  Recoversd Recoveryl InSampie  Recovered  Recovery
w (lw_ I Wit WL vl wt % 0l Wi WA Wit WL %) WL M. Wt Wi %
DAL-SD-BPP01-3-0000
(C2172083 3pk C, 4 ppb Spiles} 4 2.09 447 60 - - - - - -
DAL-SD-BPP0O1-0-0000
1172082 Sph D, 400 ppb Sphioep 400 2.0 262 66 56.1 454 -] - - -
DAL-SD-BPP01-0-0000
CHT2002 Spk E, 4000 pph Spiked | 4000 °| 200 2870 &7 58.9 5180 128 NR NR NR
DAL-SD-BPP02-0-0000
0172003 Spk F, 4 ppb Spile) 4 24 .02 00 - B - - . -
i .
DAL-SD-BPPIZ-0-0000 . . .
100173000 Spk G, 400 ppb Spike) 400 2 34 a3 40.5 45 70 - - -
DAL-SD-BPPO2-0-0000
(O9172003 Spk H, 4000 ppb Spiim} | 3000 28 020 o8 40.5 5090 128 NR NR NR
DAL-8D-8PPO3-0-0000 - ) .
{CONTIAM Spk |, 4 pob Spikcs) L] 439 7.71 - a3 - . - -
DAL-SD-BPP3-0-0000
{COI72004 Spk J. 400 pub Bplie) | 400 4.30 35 [ - 61.8 263 &5 - - -
DAL-SD-BPPUS-0-0000
(CO172004 3pk K, 4000 ppb Spilhe) 430 4840 121 81.8 4500 111 NR NR NR
Average: W Averags: o Averags: NR
Standard Daviation: 19 Standard Devistion: 2% Siandard Deviation: NR

“Sample residus exceeds the spiing leve) signiicantly (3x splidng leveli; thersiors, an accurate recovery vislue cannot be calculaied
ND = Notdetecind ator above ths Limit of Quaniitation (LD} of 0.2 nghy twat weight).
NR # Not feported due 10 Gualy CoPIo: resuil fallures. Sea Tadie [V for re-ahatysis repulty.

Nole: $inca this summary table shows rounded results, covery values may vivy slightly frow the waiuss inthe 1aw data.
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TableIV, Matrix Spike Recovery of PFOS in Direct Injection
Sediment Samples

: C8 Sulfonate PFOS Wat Weight

Amount - . Amt Found Amount

Sampie Spiked in Sample Recovered Recovery
Description Qpb) (nw wat wi, (n@ wet wt. {%)
DAL-SD-B8PP01-0-0000
(C0172892 Bpk D, 4000 ppb Splke) 4000 . L. 2380 6540 105
DAL-SD-BPP01-0-0000
{CO172802 Spk E, 40000 pph Gplke} 40000 - 2360 40000 o4
DAL-SD-BPP0Z-0-0000 o ' :
{C0172893 8pk 6, 4000 ppb Splke) 4000 2260 5950 : 74
DAL-SD-BPP02-0-0000
{CO172083 Spic H, 40000 ppb Splka) 40000 2260 38000
DAL-SD-BPP03-0-0000
{CO172804 8pk J, 4000 ppb Spike) 4000 5280 8770 87
DAL-8D-BPP03-0-0000
1C0172894 Spk K, 40000 ppb Spike) 40000 5280 41200 90
Average: 93
Standard Deviation: 6

*Sample residue exceeds the spiking level significantly (3x spking level); therefors, an accurats recovery value cannol be caiculeted
ND = Not detected ai or above the Limit of Quantitation (LOQ) of 0.2 ng/g {wet weight).
Note: Since this summary table shows rounded results, recovery values may vary slightly from the values In the raw data.
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Table V. Total Percent Solids in Sediment Sampies

=‘Exynen , . §ample T e
ID : ' Dncgn Total Solids (%)
C0172892 : DAL-$D-BPPO'-0-0000 " 66.54 "
C0172893 DAL-SD-BPPO2-0-0000 . . 5437
C0172894 " DAL-SD-BPP03-0-0000 . 4448
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Figurel. Typical Calibration Curve for PFBS in Methanol
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Figure 2, Nen-Extracted Standards of PFBS in Methanol, 0.2 ng/mL
and (.5 ng/ml., Respectively :
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Figure 3. PFBS in Reagent Blank; 0.4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B, Respectively
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Figure4, Chromatogram Representing 2 Sediment Sample Analyzed
for PFBS (Exygen ID: C0172892, Data Set: 042606F)
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Figure 5. Typical Calibration Curve for PFHS in Methanol -
B pa2806F Sedimantidd (PFHSX "Linear” Regremion (*4 /5" waighling): y = 7 DBe+004 x + -1.14+008 (r = 0.0005)
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Figure 6. = Non-Extracted Standards of PFHS in Methanol, 0.2 ng/mL
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Figure7. PFHS inReagentBlank; 0.4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortifiéd Reagent Spk B, Respectively
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Figure 8. = Chromatogram Representing a Sediment Sample Analyzed
for PFHS (Exygen ID: C0172892, Data Set: 042606F)
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Figure9. Typical Calibration Curve for PFOS in'Méthanol
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Figure 10. Nor-Extracted Standards of PFOS in Methanol, 0.2 ng/mL
and 0.5 ng/mL, Respectively o
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Figure 11. PFOS in Reéagent Blank, 0.4 ng/ml. Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B, Respectively
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Figure 12. Chromatogram Representing a Sediment Sample Analyzed
for PFOS (Exygen ID: C0172892, Data Set:042806B)
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APPENDIX A

Study Protocol
P0001131
(Exygen Study No. P0001131) with
Analytical Methods
« and -
Protocol Amendments
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Exygen Protocol Number: PO001 13}

STUDY PROTOCOL

Stady Title:

Analysis of Perfluorobutanesuifonaie (PFBS),
Perfluerohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS) in Water, Soll, Sediment,
Fish, Clams, Vegetation, Small Mammal Liver and Smalil
Mammal Serum Using LC/MS/MS for the 3M Decatur
Monitoring Program

Exygen Protocol Number: P0001131

Performing Laboratory:
Exygen Research

3058 Research Drive
State College, PA 16801
Phone: (813) 272-1039

tive:
Michae] A. Santoro
Director of Regulatory Affairs
3M Building 0236-01-B-10
St. Paul, MN 55144
Phone: (651) 733-6374
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Exygen Protocol Number: PO001 131

DISTRIBUTION:

1) Jaisimha Kesari, Study Director, Weston Solutions

2) John M. Fiaherty, Principsl Investigator, Exygen Rescarch
3) Michacel A. Santoro, Sponsor Representative, 3M Company
4) Exypen Rescarch Quality Assurano Unit
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Exyszen Protocol Number: P000113)

~ PROTOCOL APPROVAL

Study Title: Analysis of Pecfluorobutanesulfonate (PFBS), Perflucrohexanesulfonate
(PFHS), and Perfluorooctanesulfonate (FFOS) in Water, Soil, Sediment,
Fish, Clams, Vegetation, Small Mammal Livers and Small Mammal Serum
Using LC/MS/MS for the 3IM Decanir Monitoring Program

Exygen Protocol Number: POOD113) . .

"APPROVALS -

Jaistmba Koran, S

o r/é.f):za%
y Director :

ufnfed

! Daé

£
Weston Solutions

Date

Mhud,

7 o Py Mg e

Poge 3¢ 05
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Bxygen Protocol Number: P0D01131
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Exygen Protocol Number: PO01131

~ INTRODUCTION

The pwipese of this study is to perform enalysis for perflucrobutanesulfonate
(PFBS), perfluorohexanesulfonsie (PFHS) and  perfluorooctancsulfonate
(PFOS) in water, £0i], sediment, fish, clams, vegetation, smail mammal livers
and small mansnal seram using LC/MS/MS for the 3M Decatur Monitoring

Program.

Tha study will be audited for compliance with EPA TSCA Good Laboratory
Practioe Standdrds 40 CFR 792 by the Quality Assurence Unit of Exygen
Ressarch. .

TEST MATERIALS

The lest matesials are  perfiuorobutanesulionate (PFBS),
(PFHS) end perfluorcoctanesulfonate (PFOS) and
are all supplicd by IM. : g

PFBS
Chﬁmul Name: Puﬂwmbutanesulfoﬁate '
Molecnlar Weight: 233 supplis as the potassium salkt (CaFeSOyK")
Lot Number: 101
Pagity: 96.7%
Transitions Monitored: 299 - 99
: Stmcmre :

PFHS N '

Chemical Name: Pwﬂuomhnmmfmue

Molocular Weight: 438 mppued 58 the potassium salt (CsF13S0'K")
Lot Number: SBQ36 -

Purity: 98.6%

Transitions Monitared: 399 — 80

Structure:

F

BERE: :
FLF
£ F F

Exygen Research
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Chemical Namz; Perfluorooctanesulfooate
Molecular Weight: 538 mpphed n the pommm nlt (CFrS0sK)
LntNumber 21%--

Putity: 869% ¢ et

”
3

Ttmnonsmxmred 499—»99

OBJECTIVE

‘The purposc of this study is to perform analysis for perfluorobutanesulfonats
(PFBS), perfluorohexancsulfonate (PFHS) and perfluorooctanesulfonate
(PFOS) in waier, soil, sediment, figh, clams, vegetation, small mammal livers
and snall mammal serum for the 3M Decatur Monitoring Program using the
current versions of the following Exygan analytical methoda:

V0001780:
V0001781:
V0001782:
V0001783:
VO00017384:
VO001785;

V0001786:

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS™-

“Method of Analysia for the Determination of Perfluorcoctanoi
Acid (PFOA) in Soil by LC/MS/MS”

“Method of Analysis for the Determination of Perfiuorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS™

“Method of Analysis for the Determination of Perfiuorooctanoic
Acid (PPOA) in Fish and Clams by LC/MS/MS™

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PROA) in Vegetation by LC/MS/MS™

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PROA) in Small Mammmal Liver by LC/MS/MS™

“Method of Analysis for the Determination of Porfluorooctancic
Acid (PFOA) in Small Memmal Scrum by LC/MS/MS™

TESTING FACILITY

Bxygen Research

3058 Research Drive
State College, PA 16801 -
Phone: (814} 272-1039

Exygen Research
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~  STUDY PIRECTOR

Jaisimha Kesari P.E., DEB
Weston Solutions, Inc.

1400 Westor; Way

West Chester, PA 19380
Phouc: {610) 701-376)

Fax: (610) 701-7401
jkesari@westonsolutions.com

SPONSOR REPRESENTATIVE

Michaei A. Samoro

3M Builing 0236-01-B-10
St. Paul, MN 55144
Phone; (651) 733-6374

PRENCIPAL INVESTIGATOR

John M. Flahetty

Fxygen Reszasch -

30%8 Resexrch Dyive .
State College, PA 16801 -
Phone: (814) 272-1039
john.fizherty@eryger.com

, Exygen Study No.: P0001131

Bxygen Protocol Number: PC001131

PROPOSED EXPERIMENTAL START AND TERMINATION

DATES

1t ir proporod that the analytical portion of this study bo condusted from
October 01, 2004 1¢ Decsmber 31, 2005. The actual experimental start and
termination datee will be inclwded in the fiual report.

Exygen Research
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— IDENTIFICATEON AND JUSTIFICATION OF THE TEST SYSTEM

The following are the test systems for this study:
Water (groundwater and surface water)

Soi} o .

Sediment

Fish

Clams

Vegetation

Small Mammat Liver

Small Mammal Serum

The samples will be collected by Westen Solutions. The control samples will
be purchascd and preparcd by tbe testing facility. Purchase and processing
details for the control samples will. be included in the final report associated
with this stady. .

The test systams were chosen to accmthe environmental impact of PFBS,
PFHS and PFOS in the Decatur, Alabama area.

-~ SAMPLE PROCUREMENT, RECEIPT AND RETENTION ’

Water, soil, sediment, fish, clam, vogetation, small mammal liver and amatl
mammal serum samples will be received at Exygen directly from Weston
Solutions. The details of sample procurement for this study are outfined in the
3M work plan entitled *Phase 2 Work Plan for Sampling Enviconmental
Mzdia.” The number and types of samples collected will vary depending
availability in the field. The total number of samplos reccived and analyzed
for each matrix will be documented in the final report associated with this

Watcr, soil, and sediment ssmples will be used as received without further
processing at Exygen. These samples will be stored refrigerated at 2°C-8°C.
Fish, clam, vegetation and small mammal liver samples will be processed
according to the appropriate analytical method (see Appendix I). These
sumples will bo sored frozon &t S <10°C.  Small mammal whok blood
samples will be centrifuged in the field at the time of collection and the serum
fraction will be used for the study. Small mammal scrum will be stored
frozen at £ -10°C,

The receipt and processing of the samples will be documented in the final
report and raw data associated with the study.

Exygen Research
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Exygen Protocol Number: PO001131

- SAMPLE IDENTIFICATION

Prior to snaiysis, each sunple will be sssigned & laboratory sample reference
oumber. The reference’ number will be unigue and will distinguish each
Isborstory sample that is processed throughouwt the analytical procedure.
Cloomstogrephic deta will be identified by the laboratory sample reference
number, . ‘

Sample storage sonditions and Iocstions will be documented throughout the
study. T

ANALYVTICAL PROCEDURE SUMMARY

Reforences: . .o

V0001780: *“Mcthod of Analysiy for the Determination of Parfluarcoctancic

. Acid (PROA) in Water by LC/MS/MS™

V0001781: “Method of Analysis for the Determination of Perfluornoctanoic

- Acid (PFOA) in Soil by LCMS/MS™ .
V0001782: "Methad of Analyris for the Determination of Perfluorooctanoic
— ' . Acid {PFOA) in Sediment by LC/MS/MS”

YO0001783: “Methed of Analysis for the Determination of Perflucrooctanoic
Acid {PFOA) in Fish and Clams by LC/MS/MS”™

Y0001784: “Method of Analysis for the Deteamination of Perfluorooctanoic
Acid (PFOA) in Yegetation by LC/MS/MS™

“VOOD1785: *Method of Analysis for the Determination of Perfluorooctanoic
‘ " Azid (PFOA) in Small Mammal Liver by LC/MS/MS™
V0001786:  “Mecthod of Analysis for the Determingtion of Perfluorooctanoic
o Acid (FFOA) lnSmall Maminal Serum by LC/MS/MS”

The above mothods use analytical cooditions capsble of separating the
isomers of PFBS, FFHS and PFOS. The finai report will include the isomers
summed into total PFBS, tota! PFHS, and total PFOS found.

VERIFICATION OF ANALYTICAL PROCEBURE

A lsboratory contral sample will be used for the preparation of fortified
control samples, Tas test substance will be made into solutions as per the
method, md‘addedtomemmioesvlumicmﬁipme.

For water ssmpling, Exygen wiil supply one bottie per sample collected. The
~ " bottlos wilt be 500 mL precleaned Sci/Spec Premiar wide mouth HDPE
bottles. These bottles have been routinely used for fluorochemical samplc

Page 90f 65
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collection at the testing facility and have been shown to Se free of PFBS,
PFHS and PFOS. Samples wili be addod to container to a volumetnic 6l
line at 200 mL. A field duplicate, a low fieM spike and a high Geld spike of
cach.sample ‘will be collected. The low #nd high- field spike bottles wil}
contain PFBS, PPHS and PROS as wellas perflucrooctanoic acid (PFOA) and
1.2-13C -perfluorooctancic acid (C:PEOA).- PFOA and C PFOA arc

- included in the solutions used to spike.the samples. The results for PFOA and

C PFOA wil not be reported in this study, Exygen will supply one fiekd
blank (control water) and two field blank gpikes (contro] water fortified with
PFBS, PFHS -and PFOS at:a low end high level) for ‘every twenty samples
collected. As the testing facility, esch water sample (excluding field
duplicates and field spikes) will be extracted in duplicate and will also be
fortified at a jow and high concentration with PFBS, PFHS and PFOS and
processad through the described procedure 1o determine method accuracy and
10 check for biss.

For soil, sediment, clams, and vegetation, Bxygen will supply one 500 mL
precleansd Sci/Spec Premier wide moyth HDPE bottle per sample collected or
a zip-scal bag. All containcra/bags used for sample collection will be shipped
to the sample location. Samples will be added 10 each container or bay in the
field. Af the testing facility, each saraple will be extracted in duplicate and
will also be fortified at a known concentration with PFBS, PFHS and PFOS at
both a low and high level and processed through the described procedure to
determine method accuracy and to check fo1 biss.

For small ‘mammal liver, Bxygen will supply a 50 mL polypropylene
ceatrifuge tube. ‘For small mummal serum, Exygen will supply a collection kit
for each saruple containing serum separator tubes (red top), vacutainers,
needle holders sod noedles, trausfer pipettes, and polypropylenie ubes. As the
testing facility, each liver and serym sample wiil be extractad in duplicate and

* will aleo be fortified at a known concentration with PFBS, PFHS and PFOS at

both » low and high level and processed through the described procoedure to
dotermine method accuracy and to-check for bias.

Low and high spiking levels for cach matrix are defined below:

$000 ng/L,

Witer : $00 ap/L
4 4ng/g

Low Spiking Level High Spiking Level |

Sodiment 4oxg 40 n|
Fish : - longg - 100n

Clams ) “10ng/g 100 n;

&g
100g/g 100 ng/g

10 ng/g 100 ng/g

T0 og/mi. 00 ng/mL

Exygen Research
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P - Recoveries arc anticipaied to be between 70% and 130% of the fortified
. - . - levels; however, the exect. precision and scouracy will be dotermined by the
mzbyais of the quality vomtrol sampler described sbove. A stalement of

accuracy will be included in the final report.

METHOD FOR CONTR.OL OF BIAS

Control of bias will be lddre'uedrby taking representative sub-samples from
homogencous mixture of each matrix from untreated contro! samples, and by
analyzing at Jeast two levels of fortifications.

STATISTICAL METHOUS

Statistice will be limited to those specified in the subject methods and to the
calculation of sverage recoveries, as applicable.

GLP STATEMENT

All aspects of this stady shali be performod and reported in comphiance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 752. The final

rsport or dista packsge (supplied to the Sponsor) shiall contain & statement that
the study was conducted ir compliance with current and applicable GLP
standards and will outline any deviations in the study from those standards.
This statement will be signed by the Study Director and Sponser
Reprosentative. . .

REPORT

A final report will be prepared by the principal investigator or their designee
ot the conclusion of the study. The report will Bclude, but vill not be limited
to, the following:

o Thename and addiess of the Stedy Diractor, Sponsor Representative, and
of the testing facility.

o A sttemest of GLP compliance {(any felated documentation, such &s
chain-of-custody records, muat be in the study records).

Page 11 of 63
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. ‘Ibestgnedmdduedstauncmbythelixygenkzmh Quality -

Assurance Unit regarding dutés of study ifispéctions and dates findings
warerq:oﬂedwmeStndyDuwmmdegmt

A deacnytmn of the exact analytical condmom employcd in the study. If
the subject method was followed exactly, it is necessary to include only a
copy of the analytical method. ' Any modifications to thig method will be
incorporated into the report. If the method is photo-reduced, the project
number snd page number must be inciuded on each page.

« " Deseription of the instrimentation nsed and operating conditione.

All results from all sots analyzed. Control and fortified samples will be
identified and the data table will include sample number and fortification
level

Ropresentative chromatograms for each snalyte in cach matrix, including
chromatograms of a standard and a control sample, and & chromatogram st
a fortification level. The location of the analyte peaks will be clearly
identified in all chrometograms. .

All circumstances that may have affectod the quahty or integrity of the
data will be documentad in the report. .

" Locations wheré raw data and the final report are to be archived.

Additions or comections to the final report shall be in the form of an

- amendment signed by the Study Director. The amendment shall clearly

ldenufyﬂMpaﬂofﬂwrepmMuMﬂmdmdﬂwremm for the
sliterations. The amendment will be signed and dated by the Study
Director and the Sponsor Representative.

All applicable requirements for reporting of study results as. per 40 CFR
792.188.

SAFETY AND HEALTH

Laboratary personne] will practice good sanitation and health habits.

Bvery reasonsble precaution shall‘ be taken ‘1o prevent inadvertent
expomofpumclmdthomvummcmwthelutorre&mce

' substance(s).

Exygen Research
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' "AMENDMENTS TO PROTOCOL

All ligniﬂum changes (0 the emalytical protocol outlined here will be
expressed in writing, signed and dated by the Study Director and Sponsor
Representative. Amendments usually will be issuod prior 1o initiation of siudy
plln change, However, when a change is requited without sufficient time for
the issuo of a writter amendment, thal change may be effected verbally with
supporting documentaion n;ned and dated by the Study Director and
followedmthnwmenmwﬁmmumuppmble In this case, the
effoctive date of the writien umeadment will be the date of the documenicd
‘change. Copm of thé xigried amendments will bo appended o all disiributed
study plan copies. The original amendment will be maintained with the
original study plan: Any devistions from.the study plan or from the analytical
method as provided will be docurmenied and reported prompily to the Sponsor

Rapresenuuve

DATA RECORD K'EEHNG

~ Records to be mainteined include the followmg (as appropriate):

e ®e % 8 0 a0 0 e 00

Smple tracking sheet(s)

Sample receipt records. storage history, md chauu of custody
Himory snd preparstion of standards (stock, fortificetion, calibration)
Description of any modifications to the method

. Instrument run shects, bencli-sheets or logs

Anatytical data tables

All chromatogrsphic and instrumental condmml

Samplc extraction snd analysis dates

A complete listing of sudy personnel, signatures and initiale
Chronological presentation of all study correspondence

Any other documentation neccasary for the reconstruction of the study

Chromatograms- All chromatograms will contain the following:

Samplec identification, injection date, srow or other indication of the aren
of interest, and injection number corresponding to the run.

Additionally, fortifications will include the amount of analyte added and
the sample number of the sample that was fortified.

- e Anmlytical standsrd chromatograms will additionally include the
concenteation (e.8.. pg/mL).
Page 130/ 65
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® " 3058Research Drive - ** Phone: 814-272-1039
State College, PA 16801 Fax: 814-231-1580

[ JRESEARCH

DEVIATION FORM .
- ' Page 10f2
X _ Project Specific Deviation '_ -~ Facility Devialion - Date of Occurrence: _04/26/06
Exygen Project# . __ P700/>1131 - ) Deviation # 5
Cliont Project # NA " Reference#: __ 08076
[ Renuiatory Driver: | Devialion Tvpe: frciude V¥ for metfiods and SOPS)
GMP | _ X _ Protocol . Method - . SOP
X GLP S
—_  Other V& NA
——  None Notebook refarance; MA - ..
Sampie Description:
Login#: ___LOO0BIST __ Container¥: _° NA ___ Lot#: NA
Summafy of Devjstion: - - T T :
The three sediment sampies in L8191 (C0172882 ~ C0172804) were y extracted using the

sediment method VOOD1782. Pocr recoveries were obteined for PFOS, PFOA and ™*C PFOA.
Because of this, the study spon'sor requested the use of an altemative extraction for these
compounds, as foliows:

Direct Injection Method: Bafore the samplas were weighied for the extraction, they were mixed
thoroughly by vigorousiy shaking the contelner. A ane-grem portion of sediment was weighed inlo a
15-mililiter cenlirifuge tube for the extraction. Ten millikters df 1% acetic acid in methano! was added
loreach sampla. The samples were then shaken by hand, voriexed, and sanicaled for (hity minutes.
The sampies ware then centrifugad for ~10 minutes at ~3000 rpm. Each sample was anatyzed by
LC/MS/MS electrospray.

Using this methad acceptable data was cbiained fof PFOS, but the recoveries for PFOA and “C
PFOA were still poor. Anothec alternative riethud was then uséd for PFOA and °C PFOA, as fokows:

Alternative SPE Method: The samples that were prepared In 1% acetic acid for the direct injection
method were used for this extraction. Five'miltiters of each sample was eliquoted into & 50-mL

ene centrifuge woe and the volume was taken (0 40 mL with water. The samples were then
centrifuged for ~10 minvies at 3000 rpm. The supernatant was then loaded onto a C; SPE cartridge
conditioned with 10 mL of methanol and 5 mL of waier. The eluate was discarded. Approximately five
miliiters of methariol was added to the cartridgs. Five millillters of eluate was collected into a
graduated 15 mL polypropylene contrifuge tube. Each sample was analyzed by LOMS/MS
elactrospray.

Cause: Praparation Analysis instrument Client Request X  Other
More usable data wes obtained.
LIBRARY ID: VOO0 1640-6 ADMINISTRATIVE FORM
Exygen Research Page 1Yot 110V
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* 3058 Research Drive  Phone: 814-272-1039
State College, PA 16807  Fax: 814-231-1580
RESEARCH '

. Amencment Number_1_
.. Efieciive.Date:___01/19/05

mnwmw;%mmnm None

1) Analylical Procedure Summary V0D01780:Section 9.1
2) Verification of Analytical Procedure

AMENDED TQ
1) Add o Section 5.1: Seciion 9.1.8, Altemate weights of standards may be used to
prepare altemate concentrations of slock solutions as necessary. Altemnate levels of
fortification soluticns may also de prepared.
2} Low and high spking levels of the anafytes for sach matrix may be altered depending
gmlammmhmmbwmmmd
samples,

BATIONALE
1) Higher concenirations of standards need 1o be prepared in order 1o spike the sample
botiles at higher levels.
2) The sample size avallabls for small mammal iver and serum was smaller than
expeciad. Spiking at the pre-determined lovels in the protocol puts the spiked
conceningiion lower than the detsction Bmit. Also, the snalyte levels In the ground water
sanmplea are expacted to greatly exceed the pre-determinad spiking levels Ksted In the
protocol. When the favels in the samples greatly exceed the spiking levsls, an accurate
recovery value cannol be calculated for the QC sample. Higher spking levels in the
botties will cover the analyte concentrations axpected in the water samples.

~ IMPACT ONSTUDY
The LOQ Is 100 ng/g for a 0.1 g semple of small memmal tiver and is 1000 ng/ml for »
0.01 mL sampie of small mammal serum, .
mubv*dsﬂdmhm“brmvdﬂ ensurs that more QC recovery data
can bs used,

UIBRARY ID: VWWIN0122848- .. R T ADMINISTRATIVE FORM

" "Exygen Study No.: P0001131
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EERRREERE— - - |

3058 Research Drive Phone: 814-272-1039
State Couege. PA 16801 - Fax: 814-231-1580

RESEARCH

. PROTOCOLAMENDMENT
Amendment Number. Page 1 of1
Effective Date: ""Ws’" A
Exmen&tudyNumber PO001131 "ClienlswdyNMnbor None

¥

W_“’f‘_m“-‘ﬂ
1} Report, page 11 of 85 ' e o
2) Test Materials, page £ of 85: PFOSMIMNMMQBD

. | 1) Inetead of one Mnal report, Infeiim reports will be jssued,’
2) Wosmmmwmaou«wm

BATIONALE
1) mwnmmdmmmmmwmmbmm
client %0 receive data in 8 timeder MERoR Meane” Otkfes AL

2} The API 4000 LCMS/MS systame detact the 499 -> 80 PFOS transilion with greater
mmmum-»oem

IMPACT. ON STUDY
1}mmwmunmmmnubmm
2) mm»wmmmnummm-mmm giving

Y7, S

%Z‘W ,w ‘ Q:Ma-os
‘ C B ' s’/lc/ﬂl’
quwam L3 axloshs

UBRARY X VOODIZOBS- < .. - C 7 ADMINISTRATIVE FORM
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130 Aceuptanse Coimtin - -~

132" - Sdethod
) - Saple Tt be obtained snd t entice vet mUN be rv-sxtracied,
Recoveties of

- 133

133

134

131 - Chetwoslsgiaes
7 otdiSemt Tie 413 sem parect

* - their known valuas, I 3 coutrml apike falls outside the
B -ﬁgquhmum Any metrix spike outside 70-
- |”"mhm”

‘at Bhow b Doak Of b dasgbaey ion & 369 mmu fram 2 pazant
mwhmam»mknn
mhmm)wﬂlhdﬂﬁu

othod bisaks znue ot comtain PPOA 32 levels greniar then the LOQ. If 4
blank vonins' PRPOA & levels grester ®am 10 ngil, then a new blank

of conlrol apikes and metrix splkces miast bo between 70-130% of
Lirwing, the

amiyR 10 Cowmxine if re-exiraction is

» statiotical sutliar by welng the Huaw
Bﬂt'l‘d.nquh-hubdm-lmm

148 Calculations

142

: mwtwa-mmxmdmrm
slope

DF = fctor by which the finsl vehann was dilmsd, if necessiry.

Allguot factes = 20 '
Fﬁ'“mmmmnmnmhzmmm
s foliswing equetion to calculste the percent recevery.

Resovary (%) =

. foundiin cootrol (ng/mi) <100
,oslplendied (op'ml)
Trgedol?
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Bxygea Prolocol Nambey- PO001131

Bxysms Asmouch Muthod Nambe) Y0001 786
: ! ~ ANALYTICAL IETROU

forthe of Perflucroccnoie Aext
Haenenn! Sovam by LCMI/MS

OA) :n Smalk

Soo1aa :ﬂmmnmumwrrm found i nmL. 1w

* PROA Sund (pph) ~ (PFOA o (gl 5 o volmee (1§
© sasple vedime fml)

Page T0f?
-~
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of Parfluorooctandic Acid (PROA) in Small
Mamoal Serum by LOMSMS

. W?m

. L]

2

214

Sundwd Stock/Forificarian Saluies

9.L1 m-mm-{-lmwu.rmwwmmq
of analytical sandend (comectad K purity) and dilute 1o 100 L with

Suhanct 1 # 1234l LDPE bowte.

A 1.0 pg'ml. Mrtiflcasion ek of PPOA Is prep:

dehlmHﬂllem-lnlhdmnﬂDOwnhmmml

i u 125 mi LDPH bowls.

£0.1 py/ml fontification sotution of PPOA is prepaed by deinging IV

- L oftbe i.0 pgieal solution 99 2 final vokusot of 100 with mesaenal in

2123 mL LDPB bastla.

The stock and Ronification solatiens arv io be s10md in 4 refrigerator i
upyrorimately 4°C sl we stable #x & maxiem pusiod of 6 monihs

. from the dete of praparsifon.

Buaadand Culibration Selutions

521 LOMAMS calibration sindards are propared in moethanal via dilwtion

of tho 0.1 ppml Sortification sodmicn.

922 Tiw filewing is « typicel sxample: sdditions) coacentrations mey be

» propared o8 needed,

932

14
923 Sh.dl,nl:'hnln“ﬂﬂu l?S-mLLDPBm mouth boktise

mrcnoﬂc.um-
920 Alb of standands may be prepared 4s

neoded.

A

100 BakhSutUs
. 101  Bash buick of samples extracied (Typieally 20 of Less) puust include W doast

one untested control aod (wo umimaisd contols Betifled M known
ccnomarstions (b vontral ke te vesily procediaral recovery for the bacch

102, Requismants e Beld and aboratery duplicates And spiloos will be sperificd

in the quality msursnce plan for this projost.

Yopedai?
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. Interim Report #23 ~ Analysis of Sediment Samples - - Exygen Study No.: P0001131

Bxygen Prowcol Number: P0001131

Exygen Redotsch . Mathod Nunher YOIO) 736
m
Tioe I Parlscooctanole Acid (PFOA} i Emal
Maal Sovum by LC/MSMS

110 Swaple Bayaotion .
1R Mldd#ﬂl!ﬂmlﬂmmwm(foﬂlb
2 aeoded, seplace id end mix well). Nois that alternate yolumes of serum
. 0y be necamired depaading en e sample size available for usc.
S11.2  Addwatm 1 the Manple for 8 fine) volume 0f 20 w1 Cop tightly
113 Vortex fr =1 mimte
1A Troefr ! il of e mmplo using & dspowbie pipets iato s (3 ml
- esaiz{hige wbs.

155 AdAS ml. of sosiouitrile sad shake for ~20 mimses oD b wrist-achion shaker.
.. 6. Cruprifege the wihes 3t -3000 rpem Ror -3 misuios.
ALY .Du:l»mbﬂﬂﬂ.mnmiwmmm)s
mk, of wter.
o 108 Condltion the Cix SYB tatridgm (1 g, 6 ml) by patsing 40 ml methanol
‘MWJ‘LQ‘W"FIM} Dowllnwlummdry
179 Land i sanple on conditioned C)y BPE castridge. Discacd ebust
P Rl with =2 mi of methanol. Colleet 2 ml.ofdmu»a;mlumd
: L3 ml poppropyiens comifige subo (fina) velume = 2 mL).
15.3% Amiyes saumpits wing cloctrogpesy LC/MS/MS.

120 Cleomctepaaphy )
R Inject W scase hoount of each standard, sample s Byrtifisd sarmpie im0 e
PN LCMi/MG xywem. A cabration seaderd must preoade asd follow atl
anplyzed samples.
122 Stmduis of PFCA compcoding o ai Jeap! five or more concenirstion levels
v ait by incladed i an snalytiea) set.
127 A cotire oef of calibration standards must be inchided st ibe beginning md &
the st o2 ¢ sample set, Standerds mms) be inlerspersed betwoen evoey 510
ssapies.  AD A0 aiverasiive, an emire aet of palibration siandards may be
aeid & tha begineing #f & 3 foliowed by calibration siandanls
mmilomhmmtuummormmy In
twe, calibration standards must be the first and lant injection ia u
Wcu.

IéA Visr livew deard surves for o linesar dard curves ar
mbﬂhmbﬂu—lmm 1% weighting of peak aren
vuvu calibration standard congentration wsing MamLynx 3.3 (& cquivaienl)

2.3 ﬁmmmmm ha
-ummmuawaw-dmm

Pz Sori

FPoge 63 of 65
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Interim Report #23 — Analysis of Sediment Samples

p.173

Exygen Protocol Number: PO00] 131

Weypm Ressnch * . M Mothod Number VOO0 1 780

ANALITICAL METHOD
of Analys s-na-—-nmfru Acid (FPOA) in Swall
Serwm by LC/MEMS

T

0

k]

40

50

Seopo .
Tbm:lnhmhydhhmummunﬂwmlm
acid by High P Liqgad C 16 & tandem Mass
Spmu mmndlumﬂm

Badety

2.1 Alwsys observe sufs bsbersiory pactioes.

22 ConmsR 2w approprisic MSDS before handling sny chewsics! for propsr salely
PCSUNONRS,

Sunpls Requiremwent

3.1 Atlees ) ml of tvat sample s extraction.

32 mmmuwu-——ﬂ-.mluam

moet 10 »
33 -’.qu mwmduhmmw&um
projoct.

510 Aniopipeites {100-1000 L sd 10-100 uL), with dispossble tips.
501 Welcr Bep Pak Vac 5w (19) ¢C18 SPE cantridgen,

5.02  APE vensin maniivld.

513 Yonsue,

Poge 3007
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- Interim Report #23 - Analysis of Sediment Samples . Exygen Study No.: P0001131

Exygen Protocol Number: POO01131

F—
514 wm
. 3.13 Cm ofmwml.pdmmumm
60 MM
L€ w“mnwym&m&um;mms»
| CPIN: 12345-052130)
62 Molle Phass (A): 2 i Amesanion Acstate in Waees
84 Mobile Musc(B): Modwmol
635 . Gradiet
o
te Flow Rase
Timeimin) %A 3| {mlimin)
00 [ 1} 15 [ X
1.0 [1] 5 03
i 25 7 03
A as 7 03
o] [ 38 03
&6 hmln!fﬁ-\: £8 gL (vaa Do fceasond 0 86 wisch w0 SO uL)-
6.7 'Quintitation: Paaic Area - sxteras) standacd calibretion. curve.
$40  RunTime 23 sinntes.
— The soovs senditiens are intended a8 & gide and mey be changed in order
70 ME/MS Syswn
2 %;mmﬁwmm.mimm-.mmm
" The abovs conditions we iewnded m s goide and may bo charged in onde: to
spouaizs i MSMS cystom.
30  Praparntion of Salutions
Bl Moblle Mhesy
Uil oM anmonisr sostsis in water is prepared by adding D.154 g of
S atamavioen acetate io 1090 ml, of water.
‘._ , _*‘-'.‘. P "1
T T3 i ?
— .
Page 81 of 65
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0001131

Exyges Protocol Number: PD003 131

ﬂ
l‘z fammuwhhowmdm.\prmwe:m use
o ‘ mnmhmmwy
lh,ﬁ"'?(ﬂ)f .
[ooniscots b o - e iomd m cvmt (] oo
: aanl ey sided (ngienl)
il
' 143 mhmmbumhwormkhm-nwl.n
oy's (pob).
FPOA sound (ppt) = [PPQA Swod {ne/mall) x final votuone (mi)]
o shanple weight (g)
-~
Page Tof?
—_—
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Interim Report #23 -- Analysis of Sediment Samples Exygen Study No.: P0001131

Exygen Protocol Number: PO00113)

_—
- ANALYTICAL METHOD
Mathod Nunder: V0001736
mnuwunmuw A (FFOA) ia Sl
Mammal Serem by LCME/MS
»\-lrinll‘-lhil"w Exypen Resoarch
. 3058 Rasuarch Drive
Stais Coliaga, PA 16801

Approved Bv: .

. "-::) \ . z ; 10}2-6(0y

.3l Comeslty Dat

wiw Leov'er, L' M2, Reygen Ressarch ¢

’

,ﬁ Date

v»-.am..cpmmm;-mm
—_

ol Fagee: 7
ﬁ
Page 3% 0f 05
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' Interim Report #23 - Analysis of Sedimefit Samples ~ Exygen'Study No.: P0001131
Bxygen Protocol Number: PO001131
p

100 BimdSx Uy
0l a’ium.rw- extracted {typicalty 20 or less) must include 85 lenet
o« . e e mu:w-ow;;um«nmumn::m:n
Co e "7 omomttuions (e ceclee] apiks verify procedursl recovery "
R A T ¥ | mhmumm-‘mm;wﬂu
13 @ quality asmarancs pian for Ui project,

11.0 SI.IIV m
'ﬁlg“'ﬂl‘ﬁl”ﬂm@mhwih&a
mmlm and mix well). Note thet sternats weighis of liver may be
on the smply size rvallabls for use.
2 Al water by the saepla for & final wehewe of 10 mL.
' sasople asing u tissuernizor for —) minute.
nﬂww.ﬁ..wmm-uu

,Aﬂs&‘m-ﬂﬁhh%mmlmwm
‘ Cuntrifizge the tubes M ~3000 rpan for 3 misastes.
the supwnatesd inw & 30 L dispossbic ceatrifuge mibe and add 35

7 mLplwele,
: Dudumcnmmu:.su)wvmmmm
LU miiewed by 5 mbof HPLC water{- 2 dropac). Do 110} ot cobimms run dey
’ ’I'ID ‘Lowd the sserple on canditionad £,y SPE cartridge. Diecard eluato.
P LI Bio with -2 gol, of methancl  Coliect 2 mL of cluste faa a gradusied
o lsnmmm(wm-znu
- .1 Anelyzs smples using rlectrospray LOMAMS.

"120 . Cromaography
T 21 Injet the eune mnoud of sach sisdand, ssaple and fortified sampie im0 the
© - - LOMS/ME sysem. A calibrwion standard must preceds and foliow sl

123 Standasds of FPOA conresponding t» st least fve or more conconizstion levels

123 Aneotie ast of calibroion standands must b¢ included at the begimaing nd m
G ovd of & sacaple aet. wmh‘mcdbm»w«yivm
aple. As s shwmlive, an ectire st of calibrsion standards may he
injusted o 1he begoning of & st followed by calibeation Mancarde
Mms-wmmmmbumndudmu In

ﬂmmmkhﬁm-ﬂ_nwmnm.

mpb
134  Use kioaa ‘stamdard cvie for quanitstion. Liowsr siendsnd curver xce
‘gemerated 37 the maalyto by lineer cgrossion meing 1/x weighting of pesk arss.

Poge Sof?
P~
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. Interim Report #23 — Analysis of Sediment Samples

Exygen Protoco! Number: PO001131

Exypm Rapoaxch . Mathod Noabar Y8081783

Llathod of

- ANALYTICAL METROD
s fox the Doty ion of Asid ) in Swcall
Mazawal Lives by LCMEMS

[F %)

vorpus oalibration. sandderd conceowation using MamLynx 3.5 (or equivaiest)

Smmpic response thould not secasd saniard responses. Any sampies 1ha

sucoed sandard rsponses shouid b further diteted snd reeaalyasd.

136 Acowptencs Caeris
1.1

L1

13

133

134

125

Clyvmsiogran st show & poak »f a diughter iow at 359 2w fram » parery
of 413 mit, TO® ¢13 sews prswmt corresponds o w PFOA apice, while the
danghion fow (369 mmw) roprescess e hoge of oardon divnide.

memmmumwmmm ife
blank containe PFOA o levels groster thas 10 ag/3, than 3 new blank sample
ot S Aained And the stie ot 23St be re-exiracted.

Rasoverics of contro| spilow snd matrix spliom i be berween 70:130% of
Ohwir known. valuss. lhmdyihmuﬂthnwnbkl'mulh
eatio sot of samples ahould be re-sxitacied. Agy mtrix spike owiside 20
mmumwum»m;fmmu

Any aabsaion standan Sl 1 bo 5 ssstistical outlier by veing e Huge
Bsvor Tesl, may de sxcluded Bom e cakcnlation of the calibration ourve
Hawevee, umwormmmuwuu.muw

mmma)hu&uk-m.mnummh
nma'wm) i calibwation results fall cuiside these Limim, dhen
sppeoprisie stupe muy be taken to adjust lestrument Gueralion, snd dhe
wixndande or ho rebevast set of sampies should be resastyzed.

Rowosion times betwyen standands md 3amples st ok drifl more Twn
& 4% withiz an analvtion] nm. W retcution bune driR cacosds this kmit within
st lytical ram fien Ghe 0t mouet bo reamalyred.

Colowlntions

141

e the ollowing squation e calculals the snount of FROA Rund (in ng/mL,
ened on poak ares) uilng the standard oiwsve (linear regrassion paramaters)
onsrated by tho Bass Lyzux poftware program:

PPOA fumd ingiml) = (Reak sren.- iutaccapi) x DF » sliquor fector
sk

DI = Bcsor by which the Snel velume we diluicd, Il nocesssry.
Allquer Boler = 10

B Pagab a7
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— 2imen v, B
Interim Report #23 — Analysis of Sediment Samples- - - Exygen Study No.: PC001131
Exygen Protocol Number: PO001131
ﬁ
59  Dispossble pigeni.
. 510 . Autepipeties (100-1000 uL aad 10-100 L), with dlaposabls tips.
. 511 . WalasSep Pak Vac & ec (1g) IC)3 SPE exctridgus.
312 | SPE vaceum manifoid
3.3  Tissusanlzec.
$.)4  Wrist-action suker.
B 315 Cenirifugs capsble of spizining 13 L polypropylens uibos a: 3000 rpm.
80 Chmmassgrephic Bysem
61 Analytical Cohua: Flaophase RP (Keysens Scisntific), 2.1 mm x S0 mm, $y
(PN B230S5-052130)
62 0C
. R 8.3, Molle Phawe {A) : 2 M Axpomiutny Acetate i Waler
Yoo . B4 MchilaMase(R):  Methanol
.. 85 GeagiutFregram:
et Flow Rais
T I M 38 03
19 3 3 03
20 25 bl 03
200 3 s 03
- ns | ' » o3
55 . lajection Volems: 15 uL {can be increnned 5o 38 rouch as 30 pl)
67  Quenthmion: Peak Arwe - mixma) stiard calibration surve.
£3  RunTipw: - 23 unates,
Tivw shave sondltiohs are iosmded as & puide m0d may be changed in axder i
optimise B HFLC pymiem.
+ 70 MSMS Sysiem
' 70 Mode Blectmeprsy Negstive MRM mode, moniioriug 413 —» 369 mx for
" Thw above cosdibiess are inimced as & guide aod TRy be changed in order to
. T |
Page 3of?
A
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* Interim Report #23 -- Analysis of Sediment Samples

Buygen Kamarsh Mashod Nunher YE5O) 733

Exygen Protocol Number: PO001131

-

- A%\m METWOD
of sy e ¢ Ack (PFOA) in Small
Mamernd u-w LOMSAMS

0

mﬂm,

0 MckileMeee -

K10 2 oM mameniom ncetsls in water is propared by adding 9.154 3 of
) amesoeiom aostate 10 1000 ML of water.
Altornate valumes may by propaved.
Buadand Frupassiion
9.) . Nesdeed Swoci/Feritficadon Solusion
9.1.1  Propacs 8 sock sohetion of ~100 sl of FFOA by weighing 10 wy
-Mu(mhnmﬂﬁmthmLmﬂ
" methancl in ¢ §25-mL LDPE bowle.

91,2 A 10 sp/ml Rviifisaticn solation of PFOA is prepaced by bringing §

. mL of the 100 ugml sohstion wo a fina) vohume of 100 with mechaes!
in 5123 mL LDPE bottle,

9.1.3 A0 pyml fortification mhition of FFOA is prepaad by bringing 10
oL of the 1.0 pg'mL solution to & final volume of 100 with methanol in
3125 ml LDPE boitle:

9.14 Themock and fortification solotions mre (o bs siored in & refrigeraior s

£°C wnd e stably for » maximumy pericd of & monis
Soth the dute of prepasssies.

92  Sundard Calibretion Soletions
923 LO/MB/ME calllvatlos standsrds ave prepared in methano) vis ditwion
of tie 0.1 pp/ml. fetifioation solution.
9.223 The Slowing 15 » hypicel sxanaple: additionsl concewtzationy may de
.. pmepecod as notdol.

Comomumion Fisad
. ol Furolicaion  Veluws Diluted 1o {ancentntion
mL
53 I )
100 T Ico 20
100 18 100 10

Pagudaf?
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- Interim Report #23 — Analysis of Sedimient Samples

Exygen Protocol Number: PO00) 131

Exygen Study No.: P0001131

-~
. . Moehod Numnbor: VOODI7RS
- mnnﬁm&mamwmmhs-m
C T sl Liver by LOMS/MS
" Andlytioal Testing Fauitiey: Bxypes Research
. : . 3058 Ressurch Drive
Swie Colings, PA 16801
.];
AWDy:
 Puit] Connally - - Dme
Tochuical Leader, LC-MS, Buypon Resoarch
g_ Mabwty Datx
7 Vice Pyesideot, Opamlians, Brygen Restarch
o~ .
Totsl Pagee: 7
-~
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L4

Exygen Protocol Numbes: POO01131

h—“ Mgthed Number YOOUI 758

T Mw"l'lc-\l.m |
4 o Adulyel: i e Detormammtion Acid (PFOA) i Small
LOMS/MS

Masamal Liver by

24

19

40

50

Hoopy

Tmnﬂunhqﬂwﬂhhquﬂmmdpmmmn
mwwmumwmuuamnm
Wﬁ (LC/MBEME) in souall rnsarunal lives,

"2 Always cbeerve saly loberatery|

practicss.
22 C-nln‘bmmwmiu-ymhm«uﬁw
F
Sanle Rocsi
2 Ableadt s g of test semple or sxiracaien.
32 ‘MMNMMW.M"I“:GL Place the froxen sarmple in &
: _pwuw wi Place the srapics in comainery
i ‘wuw opan in fresen worags oveaigit to sllow for carbos diowide
wblimstion, Soct i piaoe te senples in Aozen Morage Nl lime o)
walysis, Alonalely, if there is mn losulliciont aown of samplo (~les1 thr
$ g then mo mocaming is ssssssary and Uw sampiec can be used a8 supplied
33 Saniple colisction proseduves Wik be epacified in the wampling pian for this
projoet.

A

Exygen Research
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Interim Report #23 — Analysis of Sediriésit Sample~~* ~  “Exydén Study Noi: PO001131

Exygez Protocol Number: PO0OL )31

Mothad Musoer VOOOI 724

AcH (FTOA) in Vegsiation

STV LR Add 20 DL of enitide to e smeple ia the SO mL. santrifuge Kibe.
v 119  Skake the sumple again R ~10 minvics 0a & wris-action shaker.
e -nwc-uw:souwmmuphnmw

N
.ot lul Deaant e sxtract owie fhe sune SPE columas,  Collect the siusie into the
e ine peafehaped Ossic 2ad cowhine with the clumi Eom the initist

acraction.

11,02 Rapoeat staps L 1.8 dwough (1.11 eguin.
g ﬂuhdl«ﬂuhm-ﬂ-wm-ﬂ
. u waing s méery (ot < 20°C).
£ T mnmmmmwumzuuummmmenmu
the posr-etiapad flask and swirl ko mixiliescive.

S ‘Triwsfor e eartracts 0o HPLC vinks using disposahle pipets.

'hli W-ﬂ-wmrwwm

1190 Wy e
ni Whmmd-ﬂ“wuhﬂnmﬂcmﬁh
mmAMMﬁmM“fnﬂwdl

~ ol - P12 Sundasds of PFOA comsspondiog (o & lsat five Or Mmore SONCHRIMION leveis
T et be otludad i e sstytical sel.

123 A wilire et of cximoted calibration standards muw be incloded »t the
tegianing sd at G aod of » sampie st Extiscted standands omn be
ummmnnm As 2% abvernative, an entire 3ot of
) mu&imthm-mumunm
fallowsd by d calibestion 8 every 5-10 sampl
(bmblnudnof-nﬁ“uh). In wither case, exinciod
. Mﬂ#nthumﬂlﬂmunwhm

124 Uss linew owederd corves for quetitatien. Linesr standapd curves aec

o ot m.numwu--nmm-«wmrp«tm

oLy v cslfboation standerd seucestrsticn usiog MassLynx 3.3 (or equivalent)

- . 125 - Sungle Feponse should not wirped stmdaed respones.  Any samples tha
WWWWhW&ndunnﬂm

L e uwh-ounh
: st show o peak of & deughier ion ot 359 amu Fom & pareat

- e oo of 419 uiin. The 413 amu perent corvesponds to the PPOA. anion, while the

m@.wm)mu loss of earbon dioxide.

Pagrdof?
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Interim Report #23 — Analysis of Sediment Samples. . .~ . Exygen Study No.: F0001131

Exygen Protocol Number: PO00113¢

Euypon Rovamech Malwd Nuusibes Y008 17

1 ARALYTICAL METHOD
Motbed of for the of it Asid A) in Vegeation
o LOMENS

by

© 137 Mithod hleuis e nor oammain PPOA M levels preatar D the LOQ. 10n

e ) - bk comaline PPOA = levels grastar tham 0.3 ppb, o & mew blaak sumple
E Lo o wetet be obtained and the enlire sef must be re-extyacied.

133  Recovwie of oento] spikes sad matria spikcs mus be between 70-130% of

thely knowo values. If 2 counirel spike falls sutside the sceepible Limits, the

. ' 134 Any colibeation staadand found 1w be » stasistioal cutlier by weing the Huge

. injaciod.
135 Tho comshlion canfficiant (R) for calivation curves genersied must be

sppropriate
sumviards of Goe rebavant set of samples should be Jeanalysed.
. Retmuion tine & dapls and seanples must not it twore
2 4 % within 2 amalytiez) ron. 1 seumtion Sme drift exeoeds tis limk within
* w1 Lytiond gy iy Yh~ R Rust be reanslyzad.

140 Calalaboms”
- . 1.l Uuh!ﬂmmwmn“oﬂmm&umL
Sasnd on peak ko) miing the standerd curve (newr Tegression parameiers)

povecaind by the Mase Lynx sofiwire progrars:

PPOA fund (ngfal) = (Posk st - intarcegl)
slope

142 Lo be Ricwing equetion jo ceswers the smount of PPOA. found im np/ml. e
ays{ppb)

PFOA found (ppb) = [FFOA Riipdionzald x.fical vohas il ) £ DF)
mmpls waight (5)

DF = factor by which t fina) yolume wea Qiluted, if peccisary.

143  Foe semples fwtified with known swouwns of PPOA prior 1o sxuraction, ae
the Bllowing squation to oalcukats the percent recovery.

Rnooweey (%) =

[otal mntyse found tng/p) - amalyte foundin cenmol (ny'g)] _ | oo
annlyte added {ng/s)

Page Y01
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Interim Report #23 — Analysis of Sediment Samples -

Exygen Study No.: PO001131

e Exygen Protocol Number: PD001131
-~
¢ Mothod Number V01734
~-ANALVTICAL METHOD ]
minstion of Perfluorooctanesc Asid (PFOA) in Vegatation
. by LOMS/MS
mmmmw-nmnmhwmm»
mtlmln-.
T Mar_m
- 31 Moblle Fhess
E1.1 2 mM mnmesim scctatx i Waer 1s prepared by adding 0.154 3 of
m&mnlmd.u{m
%2  EBaiastion Solwione
$2.1 2% secorbic eid in methanol is prepared by dissolviog 2 g of
. Mokide 100 sl of methenol.
422 30% Dinietryidichlosonila bt toduens is propmred by bringing 3 mL
© otdimeikyMichlorosilant 10 & fioe) volume of 10 mL with ohone.
Y Mocoon my bo pepaend
s 90 Sunded Fegastion -
91  Stuadard SteloFortifisetion Solution
. L mam%no‘-lﬂmﬂﬂ’mnymlom
— : . of salytical standand (corrected for purity) and diksts % 100 mi. with
" methenal fn & 128k LDPB bortle.
212 A 1.0 ugiml forifieation sokaion; of PPOA s 3 by bringing )
uaeamw-hmmwwmouoomm
. - Bal2SmL LDPE bonds,
913 A0 pgmL Menificuicn soktion of PFOA is prapared by buinging 10
. mLofthe 1.0 ppivl solusian 1 & fimal volume of 100 with ssethwnel in
8 125wl LDPE bottie.
934 AMIW-L&M datien; of PPOA is d by bringi
10 ml. of e 0} py/ml. wistios 1 2 Gnad volume of IR0 with
. wyeiauel lo 2 125 mL LDPE Yottle,
915 Thy sock.aad atification wlutions ae 13 be stores in b redrigersior at
4°C snd aro slabls for 2 maxiouan pariod of § mostha
Sroon the dute of prepation.
93 Sunded Callbrtion Sekitions
921 LOMSMS calbestion seamderd pared in eethanol via dilution
umlowmmm
Tt
ﬁ
Page 48 of 65
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TP

Interim Report #23 -~ Analysis of Sediment Semples . .. Exygen Study No.: PG001131

Exygen Proiocol Number: PODD1)31

Exypen Rattarch . Msthed Number V0001784
- - ANALYTICAL METHOD

%0 Acid (PPOA} in Vegoiation

[
by LOMIMS

322 The Hilowing is & (ypieel sxmcpls: addlilonal contanientions may be
anseded.

L .,..‘gg___mr_-&__A____w%a_ws_
923 Store udl Mandards ja 125-ml LDPE narmowvmouth botties

of mendards sy be prep [}

0o muv,

101 mmu-ﬂ-M(mmuu>mmmnu
ond  iatrested coeol snd Twe nirealed comtrols fortifisd w  kmown
oescemirstions {Job control spike) o verily prmosdural meovary for the dutch

b h ¢

. JLO  Sanpls Bxiractien
‘1h]  Waigh § § of fuzen aempls lmio 50 ml polyprepylsne e=nrifupe tebex
{fomily es newded, raplace tid and mix well).
112 Add 30 =L of scetcaiirile and shabe om & wrist sction sheker for ~L$ mimiies.
‘113 Contrifage S 50 ml peiypropylene tabes comtsining semple s ~2000 om
T e R saimatee
<116 Puek and eonditicn the SPB tabes and sitsmize the pear-shapad fineks.
thY  Pock 3w 20 mL BPE tubce in sequence witk 2 § Rorisil, 2 g silicagsl, 2 ¢
- smbow; éad 1 g LC-NH, Condition the columass with 20 =l of methano).
:’ﬁ%lﬂ-dm’ Discard NI washes. Do not allow e colutin 10
n.ssu-ﬁ-mntwmhw-m;mnmm
Slmakyldichiceosilons i1 edoene solution. Rinse i flask with whucne once,
follvoad Ly matheno! (theee tizwes). D1y the Baaks corspletely bofure use,
. widhecly sindeying or with 2 soess of nitopes.
1.7 Dieonrr: the sxtraot on % & condiiensd S colnrma Atted intide Ox mputh o
or hﬂmu Colluct the siuate §n the 125 1L silanized pear-shope
Ramk.

Poge 501~
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'~ Interim Report #23 < Analysis of Seditnen. Samples

Bxygen Protoco] Number: PO001 131

. EnypemTowwind - Muthog Nusber Y0091 )

ANALYTICAL METHOD H

i
Wothod of Anslysls for (e Deicrminatien of PerTRGIOOCHA0ic ASI FPOA) 1h Vegotion
by LOMB/MS

40

30

10

L
'MW&thhhMu‘ﬁﬁmn{mwm

“hhhm?“m»wlutonudmum

Satmy

2l Am:puhwvnllbllbm
22  Consult the appropriste mhnﬂm;uym for proper satety

Precaution.

3.0 Asleant 20 5 of ey sample for wiTaetion.
32 Semplee shiould MWM Place tw Bomen mmple ia o

anglysis.

3.3 Smaple colisction gprooaduses will be wacified jo the annpling pian for this
pegjoct

Reapwusand Standeshs \

4 Waw - HPLC grade

4.2  Acetonitiile - HPLC

$2  Adevics 10 pollect raw dais e pesk Integration and quanthation.
53 Analysical balemce capable of resding t» 0.00001 .

Page 2007
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R TRy oT——

nterim Report #23 — Analysis of Sediment Samples . - Exygen Study No.: P0001131

Exygen Protoco) Number: POO0113)

~
Exygoo Rassacsh Mathad Number V000175
L ANALYTICAL METH METNOD ]
WdhyﬂhdeWMMﬁ)m?wutmn
) 4 ‘ Retary svaporader.
48 Iﬁul.p-.d-d!hﬁ.
$6 Shem polyperop ifage bibes.
§ 57 l!ﬂ-w m
48  Disparnbie micropipeis (50-J00uL, lnmu.
9 l&’.& LIOVE nesrww-mouth botiies.
L1¢ 4 el sler HPLC vial kit
S.11  Dispossblc pipeting,
505 Autoplprme (100-1900 pil med 10-100 L), with disposadle lips.
€13 IPEtubee (2ml) (Sopalice £, #o. NOSTIT7)
314 Wrist astivo shaker.
a9  Conwichge cspable ol spirming 0 mL podypropylens ubes st 3000 spm.
&d _wm
€Y Aalytionl Colummn: Fluophaw RP (Keysions Scisntific), 2.1 men 1 30 rem, Sp
(P/N: 32508-052))0)
&0 Tenpnams M°C
63  DicbitloPhase(A): 2 mM Ammoninm Acciste in Weter
64 PO Pan{B): Methano!
€5 Grwdiont Progrm:
Flow Rats
~ Xa %8 imhJain
[X] [4] 35 [%3
10 ] 38 03
o 25 75 0.3
200 28 ke 03
s 53 33 03
66 Iajection Vohuas: 15 pL (can be incrensed o 88 much 32 30 uL)
%7  Quentitation: Peak Area - extemnal standard calibration ourve.
63 ' Bwn Tieae: ~ 20 minuina
“The aboverconditions ae intendod a8 8 guide and mey be changed in order o
“eptimize the KPLL sysee.
70 MIMS Syntam
T %1 Made: Blecoospray Negitive MRM mode, monkaring 413 —+ 369 m/z for
T TROA
. - Pagedal?
—
R Page 47 of 55
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' Interim Report #23 — Analysis of Sediment Samples © "

Enpm Bk .

Exygen Study No.: P0001131

Exygen Protocol Number: P0001131

Rdataod Nuanber V0001 733

_ lv ‘Nsthod o AGalysis For s Dvissieiastion of POroroochaeic A2 (FEOA) n Fioh snd

Clams by LOMR/MS

163 For sacples Rirtifiad with knows emownls of PROA prior 1o extrachion. use
’ e olicwing squation 10 Galculale tha parent recovery.

lnnu!ny(!t) -

malysa sdded (ng/0)

o, Liomimmie et ag') - ity B in comrol )]

PegeBoid
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Interim Report #23 - Analysis of Sediment Samples. . .. - .- . Exygen Study No.: P0001131
Exygen Protocol Number: POOG] 131
Lamd
, wu;mcummuoo

Mothad Nrwber: VO0Q! 784

Method of Axslyed A tiis Deteralnstion of Parfloersactaneic Ackl (PFOA)} In

Vegeintion by LO/MSMS
Analytionl Testing Facility: Exypoa Ressarch
State Collage, PA 16801

Appeoved By: .
_EA_C-A&\__ —onled
Pttt Cosnolly - Dete
Tothmical Lasder, LO-M3, Exyyem Roveach

s ., .

i : Y/

ho Datp
Viu;wl‘-"‘!‘ Opezstions, Bxygsn R: 2
Tota) Pagee: ?
p—
Page 45 of 63
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Interim Report #23 — Analysis of Sediment Samples " Exygen Study No.: PC001131

“ o e Exygen Protocol Number: P0O01131

L SO Mothod Mumber Y0001 723

simaion of Perflw ic Acid {PPOA) in Fish and

- iy munummmmmmummm
PR RS 251 )
ARV ns mmnuumnummawsncmmmmmor
EE s the pasr-shaped Rask. Colloct the clumie in the 125 mL silanized pzar shape

« Onek,

ll’ mlhlﬂ.dwﬁhbﬂcuﬂhhh”rﬂ.wm

(¢ Groras fi2 phase uaing & tizmmizes for ~30 seconds &30 rinse

‘e tasumizer with 10 ml. of acetealirils into the twbe.

ﬂlﬂ Thakw the sample pgain fee —10 minubes an & wrist-actian shaker.

1110 Piaoe the tibes in & fema for ~ 1 hour mers.

1112 Caaivifage T 50 ml polypecpylene tebes sonleining sample al ~2000 rpm
for ~10 calaton.

13.03 Mh“mh-mw Collych the elusie into the
oow poershaped flaek and combine with the elvem fom the initial

axtiraction
11,14 Py 20'mL of acoinaityils (wough the SPE column and sorbise (he clusic in
the sme Posk.

. 1015 Add 34 dreps of Il<octmol fo e sciract i3 e pearabped fask and
o precuoed (a2 <40°C).
1116 Vit e Sl valebe, by aing 3 - of 700 beorbs i s mathesed o
tho penr-ahaped Stask and pwis] 1o mix/Adlasclve.
1117 Tomefar G worscts o HPLC visls using disposshle pipets.
1118 Asalyse suzspios Using slectroepray LOMOMS.

120 Chrommagraphiy
121 wmummotmmw-ummgmm
LLNAUME wysiom. A calibestion standerd et pracads amd Sollow all

analyzed samples.

122  Somdards ol PPOA corresp g 0 at Joust five ar more concentration levels
. . -Ilb:ulnldnnmu

T 123 An s st of callibestion stanclands must be included st tha beginning tnd ol

‘ ' tho ond of o nmigle sat. Siandards must b Isterspecsed between avery 5-10

’ . wriples. A an alismative, an soos amt of calibration siardards muy be

v . , {njocsed "at the begioming of & ¢t followed by caNbIAton standands

" " itorapersed ovary 3-10 sampics (o account for 5 second sm of sandarde). in

sithie cans, osiityation standwds mot be dhw Brst and sst injecwon in »

samagle et
124 - uul\a-ruhni-lcmhm Linear standard surves anc
F-_lhhumbyhlm Wx weighting of peah a2
“ verws valfbration standesd mmmmn(um)
© soliwase systen,

Pugedot ¥
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Interim Report #23 — Analysis of Sediment Samples .. .. Exygen Study No.: P0001131

Exygen Protocol Number: PO001131

ns wmm“mmm ANy sampies
wmmumawummu

130  Acowpnce Criteris.
.13 Cheomsatogrum weet shew & pek of 8 deaghier iom st 362 amy from 8 puromt
g 413 . The 413 exve parent cocrmponids e the FFOA anios, while the
dth(”ﬂmbhudﬂnu\hb&
blanks must 5t cantain PFOA st levels groster than the LOQ. i a
Wank tontalas PPOA & lovels grester than (.5 ppb, fren 3 new blank sample
et be obwiosd wnd the entire pet smust bs Te-mxizaceed.
133 Recoveries of searol spikes md Matrix epilcss mus be betwesn 70-130% of
thele known valias. If & ocnirel spiks falls outzide the soceptable imits. e
smtine sut of complos showld be re-suteacied.
134 mehﬂhhlﬂndwﬂmby-m‘&bunp
Ervor Test, mmy be cxciudod fiom the calkoulstion of the calibration curve.
m.hmm-duh\uﬁumumnmw
st 1ol exoned 20%, of the total sumber of siandards injocked.
135 The comelstion ceefSciant (M) for calibemion owrves gencrsiod nust be
20992 (1% 209895). I sakiention resulis Ml cutside thase limis, then
mmmum-mm—nmamm
MRhWndnﬂuM reanalysed.
136 Retontion tines od vemmples must not drifd more shan
~ :aum--ﬂmu 1f rovention tiese &nfl exceods this imit witkis,
at amalyScal yum than the aal must bo reanalyzed.

140 Cuxdoulations

14.1 U-hmwb-mumm-mﬂFDAbmmme
based tm peak aree) using te siandard urve (linesr ropression pammiciers)
pwnersiwd by the Maw L,-mu-m

PPOA fomsd (uy/mL) ~ (Posk arce - intreent)
slops

13

142  Use the following equation 1o comvert the sows of PPOA fand in ng/ml. 1o
ny/g {pph)

DP = tacior by which the final volune was diluted, if nacessary.

P toly
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Interim Report #23'= ‘Analysis of Sediment Samples - Exygen Study No.: PO001131

. L S Exygen Protoco) Nuadker: PO0D! 134

 Raypelowach . . ' Mathod Nuzer Y000)78)
o » "AMALYTICAL METHOD
S Anl;uh mue:yam-m-mmumnurnm

70 ME/MS Syeem
".l - Mode: mmummmm 13 = W9mie for

mm»ﬂ#unmhmddu-nmmluyhslmpl in arder &0
mnmm

81 Mobils Phase

[ 48} anl-md-mbmupw-lbyﬂ-l&lﬁsof
GRMOTTATD $0Ate (0 1000 ML of water.

82  Eniraction Bolatione -
' 429 m-nﬁnndn-nnol is propered by dissolving 2 g of macorbic
‘msthenial

da-iw-l-d'
Dimethybdichioseiians in 1oluese is preparcd by bringing 3 wi.
ddwuhuhhlﬂldvd\nooﬂﬂummm

Alloenade volumes may be prepared.

o~ 98 Simdwd Propecicn
91  Srendurd SieckFortifieation Sohulica

o.L1 MOMMJ-IWWHWWMMMm;
- of mmbyticel standurd {corected i parity) and dituta to 100 mb with
methawl inn 123-ml LOPE bouls.

91.2 A 1.0 pp'l. Aertification selution of PFOA is prepared by bringing :
udhmwmmmmﬂmwmm

- in 8 125 ml LDPE bomls.

913 AAR] pynl forifiostion solutin of PPOA it jwepared by bringing 10
L oftke 1.0 ppiml solation to » final voluma of 100 with methanot in

© + ai2S mL LOPE bonls.

914 A 001 pgfml EvtiBostion scllion of PFOA ia premased by bringing
10 mlL of the 0.3 ppiml solution 0 o fioal volsme of 100 with
methanol ix » 125 ml. LDPE boltle.

9.3 The meck xad dwtificatisn schatioons are 3o be sored in 2 refrigersios s
approathaslily 4°C and are stable for 3 meximum period of & months
from (e date of preperation.

Pagedofs
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Interipe Report #23 — Analysis of Sediment Samples

Exygen Study No.: P0001131

Exygen Protocol Number: PO00113t

(17

22  Sdmd Calitvwtion Sohitions
911 LC/MEME calibracion stindards are propared in methanst via difution
of the 1.0 pp/ml. hrfcssion soluzion.
222 The feliowing in » ypical sxaaple: sddionl concexrivations may be
. pevpmeed a0 woedad.

0.069 10 2.0003
2.2 B ol calibration sinndasds s 125-ml, LDPE narrow-mouth botiics
924 Aloraes Wﬂmﬁm may be prepared 8s

ooncemtrations (lab coatcel apiks) 1o verify procedura] rooevery fbr the batch.
102 Reqoiremmts for fisld md laboratary duplicates md apiies wili bs ipecified
nmqmmnhmm

Swrople Extranias

151 Waigh $ g of Seam samphe inlo 50 mL polypropylene cmmiluge wbes
(Sowtiy 30 Deacied, raplase bid and mix wall).

132 Add 30 ml of scolonizrile md shake on & wrish wtiow shake: for —15 misutes

113 Place thr cubes ia o Seoner fou 1 howr.

At Pack mrd osmdition the STE mbes aud silanize the pear-shapec Rasks.

snsbon, med | g LC-NH; Condilion the colimne with 30 mi of methanal,
. thn 70 L of sestemtitrile. Disossd all washes. Do ot sliow the colure to
&Y.
116 mulzsdwmwmgmmﬂ-m
. tadnane sciutien. Risus the Qask with solusne ance,
Solownd by M(ﬁn-). Dy tha flasks oompletcly befors us,
olther bry wi-drying or with » stwer & nitregen.

Poe So03
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Interim Report #23 — Analysis of Sedirsient Samples

" Exygen Stidy No.- P0001131

Bxypon Protwocol Number: POO0) 13t

—~
e . ExypmBeeeech . . L .. hlathed Number V001763
ANALYTICAL METHOD i
Y eo T bisted of Anaiyels fbr the DeVRMIOR of Forfiosostanoio A (PROA) In Fizh asd
- [ Clams by LCMS/MS
T U
mmbuuw&w‘hﬂunm-‘mwmwemw
adbyuhbm Liquid Chromatography conpled (0 & tandem Mass
Spectramatrio Detosios (LCMINLE) in fsh and slens.
m " . Lo
2]  Always observe ss lberaiory practicss.
22 Coosult the approprialc WMIDE before Aandling iy chemicsl for proper safely
precsutions.
10 S-pl:lq-m
& of!
32" h:ﬁw-dhlnm Place 1bs Soeen sampie in 2
‘ M hmmtyn P:uﬂuo.z:hmm
wod Rpaen ovornight carbon dioxide
ﬂmmdﬂmm'mhhtmmmnnlmor
33 Swmple sclection prosedures will be pecified in the sampling pian Jor this
. project.
40 Reagenin md Stanturds
41 Witw - HPLC grade
Vs 42 ile - HMLC
43  Caben {120-400 mesh) - Reagent prade
44 MeQmasl - HPLC grade
65 Silics gel (80-200 nsash} ~ Reugeas grade
Y m(mm;;h)-n.p:aa
.7 LC-NH; - Roagent
43 Wm-w'ﬂl
49  L-Ascorpie acid - Reagact grode
410 ~Reagoot prade '
411 Tolwne -~ s
812 Ammondum Acstate — A.C.5. Reagent Grade
43  Pafluoreoctscic Acid — Sigme-Aldrich
50 [nstrument méd Equipcnomt
51 A nph chrooategraph capeble of pumping wp 0 2
W-ﬂu:nﬂnﬂomwmcm of igjocting 5.200
#L compected 10 2 taadan Mass Specirometer 3%
52 Adevics e eollest ruw data R poak insogration and quantitstion.
53 Amalytical belunce capeble of reading b 0.00001 g
) ™
o~
Poge 38 0f 63
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Interim Report #23 — Analysis of Sediment Samples .- .. :, Exygen Study No.: P0001131

Exygen Promoeol Number: P0001131

f\
iy Rastarch histhod Number V9041783
’ { ANALYTICAL METHOD }
of Axlyss: D petion Of i AciS (FFOA) » Fish and
v " Clans oy LOMBMS
4 ln.ym
53 Tissemizer, '
b v disposshle polypropylane contrifegs tubss.
S8 13 ml disposshls pelypropylens oscirifage tubes.
39 wiwepipen (30-100uL, 100-200uL).
510 Y35l LDPE aamew-mouth bottles.
n JOLMHMVMHL
513
1 (lmmo 1L and 10-108 L), with dispousble tips.
E30) mnb-(zhl.)(h-lwunn NS\ TP
515 Whrist scon
518 mmbhdmmmemumm
60 . Chvomatopwohic Syeam
81  Amalyical Columm: Floophase RP {Keystcne Sclomific). 2.1 mm x 5O mm. 5p
(IN: §2508.852138)
42 Tewrntwe XC
63 bidbile Pham (A} 3 mM Ammonium Acetste in Waler
© 84 inivkilo Phase (B)
65  Gradient Progrmn:
P~ Flow Rate
av i- - 3» 03
10 &S as Q3
10 15 73 03
200 1] 73 0.3
. s 6s 3s 03
64 lnjnn-\hahnl: lSpl.[ulhmuuhnmhqul-).
67  Qnaomitallon: Peck Aves -~ satema) saandard ealibeation curve.
68 ll\n‘l‘hu: 23 mimuics.
- The sirave oenditions are intandod ae » guide and may be changad in oeder 10
opliraias the HPLC symem.
- B Page) oS
ﬁ
- - Page 39 of 63
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rregey Py

Interim Report #23 — Analysis of Sediment Samples - ‘Exygen Study No.: P0001131

Bxygen Protoco) Number: P0G01131

135 Radatin sty betvbin standens and sempiss must RO drift more thun
VWL - ek 4 %ithinah emlytical run. I vetntion time drift gxcesds Ship limst within
N + o < nynalytiosl nm e the st sost he resoalysed.

148 Calé-lni.-/
A |3 UnbwmummmdrmmumL
. ¢ uu,ﬂmmhw:wu(hwwm)
wbyhhﬁ-l.pxnlwmm

e " ¥POA Sand (apiml) =~ [Pk erea - intercect) x OF
‘ o slope
‘W-miywﬁ'ﬂlﬂwhnlmlfm.

42 P mmdwhhon-mo{m;\wnnmmw
q-’ammumumm

Wﬂt‘,"'

P hwmmuﬁ;mW»wam
: h maalyts added (ng/sal)

1437 Use'the Rilowing equation 10 senvert the smoumt of PFOA found in ng/m2. 10
ng/g {pb). -

PROA found (ppb) =
s, sxmple weight (5 g

144 Lo the illowing equstion (i necmeary) 1o calcuisie the amount of FFOA
. Bl m pyb baed i3 dey wight,

WMM“M-WAWW):[!MIM»&“N]

Puge 7 o027
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-
- Interim Report #23 ~ Analysis of Sediment Samples. = . Exygen Study No.: P0001131
Exygen Protocol Nurmber: PO001 13}
A
" ANALYTICAL METHOD
Method Nember: V000173
Mothsd of Aualysis for s Determinstion of Porfiuarsectaonis Acil (PFOA) in Flsd
- C 0 and Clams by LOMEMS
Analytical Teating Facidity: ‘ Exypas Rossurch
: ; 30353 Raswarch Drive
Siste Colisgs, PA 16301
Appoved By:
2 ( 11 bl
Pau) Oonpedly Dete
mmw CM, wm
g&uﬂ sy
me-l. Operiticos, Exypen Reswnsch
F
Total Pages: §
o~
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Interim Report #23 — Analysis of Sediment Semiples

Exygen Protocol Numbes: P0001 131

. EypesBesech . . e Mbovhad Mumber VOO8) 782
—————

{PFOA) in Sedimem by

923 Swere sl calibeation stmdards in 123-mt, LDPE sesow-mowsh bottkes
- 82 2°C 19 $°C, up e six montha.
Alarisie volumes fnd i

1.0 * Smmple Rutraction
© 3D Waigh § g of sumple into 30 ml pelypeopylene cenirifuge tbes (fortifly as
boeded, lid and mix woll),
112 Add 25 ml of 1% scotic acid, cap, vastex and shake om & wrist action shaker
1.3 Comifigs the nfbee M ~3000 rya for ~20 oninsree.
1A Coxxition the Cy SPE cawidgen (1 g 6 ml) by passing 10 ral methanal
Mllowsd by zon.-r!m.cmi-zmx Do not lst columo mun dry
119 Losd {decxm) the sample on Be conditopsd Cyy SPR cartridpe. Disend

~plate,
114 Add 20 mL of methanct %o the podimen JoAl In the bodom of e 50 mL
mnth,mdlhhna‘mnuﬂmMrﬁr-”

13 mumnmwk-zom
114 Decant the mathess! onio the sieme 8PE cartridge. Colloct the shuste.
119 Wath the cobuon Witk 4 miL of msthmol. Collac the siute and add i to the
! shunte collectad in stop | 1 4.
s 0 ‘Coaulition 8 sccnd Cia SPE cmiridge () 5. § mL) by passing 10 ml methanel
Dliowsd by 20 raL of HPLC waber (- 2 drep/sec). Do 1at et ool run dry
1111 Add the mathancl 40 ~300 mL of water and load o the second conditioned

SI'3 canridge.
112 ﬂnﬂ-!ﬂ-lm::“ Collect 5 mL of chae into graduated
mmmu-mwhm-sm:.}
1.3 My-_phu-.mu:

Doga S of?
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Number: PO001131

Suygen Resatnod Maibad Nussher VDOB| 752

ANALYTICAL METHOD ]

1 ALY TICAS
ool o Anaiyels fox Uew Dolsisasot of PUTIECIOcicic ACK (PFOA) m Sediment by
LONMRME

1268 Cwomsiogramhy

138

121

123

123

‘s

133

B2

133

134

T

njek oe aaoe amound of sech standicd, sagle snd Fortified serapls inlo the
LOALEAR mstam. A ocelbmiien samdwd youst precede and tow 2l
I-‘l-!hl-
Swndads #fPFOA carrsgpontiag i o lemat Sivs or move conceniration levels
raust 55 fnclidod i o analyical o
An eatire sot of sxtraciad calibraiion slandards mest be included o the
be i

randands istapased svecy 5-10 eanples (to scooumt for & second se of

satdards). I cither sase, oadibastion, standerds wust be the st and last

imjaction in 2 sampls set.

Use Yo standerd cmrves B¢ quandistion. Linesr siandard curves arc

mtﬁ-ﬂwubuwmwmwo{pﬁma
varses calibration standard concestvation using MassLynx 3.3 (or equivalent}

. sywem.
Sanplo sespenss shenld wot vxeeod standand resp Any samples that

Menint mmst sot contsin PPOA st levels graater tham the LOQ s
blank cociins PPOA & lovels gramie thap 0.2 ng/ml, them a pow blank
mh“db-ﬁ"ﬂl‘uhm

wmwhndnhamdmbrmmmp
Bror Tost, may by mcluded Som the salculation of the calibmtion curve.
Fowever, 1 10tsl aumber of extracted salibration stancarde that could be

Page Set?
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R o pg e o — - o — - - - - - e
- Interim Report #23 — Analysis of Sediment-Samples -*:. ... Exygen-Study No.: P0001131
v Exygen Protocol Number; $0002131
ﬁ ~
e Method Namber VOIO! 782
- ARALVTICAL METROD I
of Paflsarccctmsic Acid (FFOA) in Sedimieet by
. - . LCMSMS
Viosuwar, *° v
¢ 804 Wiiss-astion shekes,
xs’.li Mﬂnqﬂdmﬁﬂ.mﬂnﬁdmm
40 wm
&1 Amslytical Colwmn: m”t‘mmmxum:”mm!u
s oo (VNG $3505-057130)
- &2 ‘Tempefare: 30°C
63 MobdeFham(A): 2 mM Ammonies Aceme in Watsr
54  MobileFlase (B):  Mathano!
85  Oradisnt Program:
o Flow Rele
- Tagpw. % 5 03
10 ] n 03
o I 1) 25 % 03
200 b1 ] s 03
233 u b3 ] 03
[ 1] lq-n-\m-nr ls;u.unb-mmumlnsoul.;
6.7 Questitstion: Peak Arve ~ cxternal stusdusd calibratien curve.
g 4 .i-'ﬁ-v ~ 23 minwies.
The dén canditinng are Intenvied a¢ o gulde and may be changed in oréar to
optimizs the HPLC wystecs.
70 MEMM3Iyman
) 2 WWyuﬁnmmmm-.mw&
mmmmmmmumuwmmu
optmize e MEMS rystem,
80  Preparstion of Schations
03 Bokile Phase
511 2 wiM scumenhen sorate i waier is peepared by sdding 0.056 § of
amuisaiuis sceinie 10 1000 mL of wates.
[ CH
" Page 12 o 63
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. Interim Report #23 — Analysis of Sediment Samples T ' 'Exygen Study No.: P)001131
Exygen Protoco! Number: POOO! 131
p—~
Sxygw Revewch Mirthad Number Y800) 782

l ANALY TICAL METHOD i
- Mthad of Anshycio for the Daterxoston of PerBuorocctanoic Acid (PFFOA) in Sedimen by

42 Excaction Seivions

20 1% seetic acid in waker is proparsd by adding 10 sl of acetic acid 1o
1000 ml. of watsr.

ARemale volumes mey ba proparsd.

80 Suniwd Properiien
91  Siwdend SoekRenificatian Sakution
L9l Pespare s siock sohutiun of ~100 pp/ml. of FFOA by weighing 10 my
" of analysios] meniied (someciad for purity) and dilete & 100 mL with
mothamol in ¢ 125k LDPS bottle.
912 AIOWMMMMHWA&MMM«W:IU
2oL, of tw 100 g/l sohnion e a finel volume of 100 with metenv)
e i23 mL LLPE bonle.
9.1.1 2. 1.0 wo'ml. fortification selution of PFOA i prepwred by bringing 19
. m ol ths 6 pgiml wiution te & final voluma of 100 with ehanol in
© £ 125 mL LDIME bowdte.
14 A G pyml, fooification solition of PFOA is peepared by Iringing 10
. mak.of ihe 1.0 pg'ml. selution w a frel volume of 100 with methancl in
: 2 125 il LDPE bettle.
202 .5 0.0) py/ml fortificetion sehution of PFOA Is prepasod by bringing
> 15 ml. of the 0.) pghnl. solwtion 1o & final volume of 100 with
L el in o 123 mL LDPE Yottle.
0.0 The stock aod fovtification sohitions ase 10 be mored ia 3 refrigarator ar
-  ropeoximely 4°C md we stable for 3 maximem pariod of 6 mondu
frem the Gute of preperation.
92 Susds? Cullwetons Sohatons
2.1 'LOALS/MS calitentiss standanis 399 prapased in methanod vis diktien
~ of4n 0. pymL Rrification solution.
522 The Soflowiog s a typicel axacple: additions] conceatrations may b¢
a8 noaded.

e Final
ot Portifeation ~ Vokme Dilied © Concaptritien

[ 10 1% 106
e s we 50
100 2 10 290
10 10 100 0
5 0 100 93
2 30 100 9.2

F
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~ Interim Report #23 — Analysis of Sedimerit Samples

Exygen Protocof Number: P00 131

" AMALYTICAL METHOD
Meohwd Number: VDD01732

¢ Hisksed of Analyuis Jor ths Determninetion of PerSuoreuctsais Acid (PFOA) i

Exygan Research
38350 Ressarch Drfve
State Coflege, PA 15801

Analysical Testing Facility:

Dats

Tott Fagm; 7
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* Interim Report #23 — Analysis of Sediment Samples - ~_Exygen Study No.: P0001131

Exygen Protocol Number: PO00 331

lwl-ua Mythed Nussber V00| 752
t . ANALYTICAL METROD |
. Nonbod o Aaacyeis for i Detereination of PerThioroocieoic Asd (PFOA) i Sedon By
LLMIMS

10  3cape
~mm‘ubhmﬂﬂbm-dqmumafmmw
ad by Aigh Performssce Liguid Chromatsgraphy coupled 10 » umders Mass
w (LCAME/AEE) io sediment.

20 Bawy .
21 Anys obesrve sifh labariory practises.
2% - Conmalt the appropriste MSDS bafirs hasdling any chamical fix propes safery
PCOiions.
30  Semple Racuirewant
Alhul’ﬂ'dlﬂ"hhm
No sample p wuadod for pedi
‘WMMM”Mbmlmuwmm

persiurs.

Al samopies must be tharoughly mixed bafore heing ssmpled for extraction.
Samplo coltestion procedutes will be speciliod in e sampling plan fox this
peoject

»
-

Ltk

b
-

40 Reagents mad Standards
41 Wor-HMLC grede
A7 Melene) - HPLL grade
T 43 Acstic Acid = Reagesl grade
E i 44 Acmanhun Acomie —~ A.C.S, Reagent Orede
45  Perfemocianole Acld - Sigma-Aldrich

$O  Instroceont md Equinwnent

sl Aﬁ‘mm chromatograph capshle of pumping op W 2
20lvenis ogtipped Witk & virtedle volszme injoctor capeble of injecting 5-200
L commacted 1o & tadest hima Spectrometar (LCMSMS),
52 A deviow ko collect rw dala for peak intagration aed quansitaticn.
53 Amlyionl balaace capabic of reading 10 0.00001 g
Siepenibis polyprpyiens coniriftigs bes.
335 15 mL dispossble polypropyiens coatrifuge nidee.
58 WWMIMleLL
53  '25-xL LDPX nwrow-mouth bestles.
58 2l clve HPLC vish kit.

plpeites.
) Auiryigowes {190-1008 pL e 10-100 gk, with diaposebie tips.
511  Watws Sop Pak Ve & o¢ {£5) ¢C13 BPE cartridgee.
512 BPE vacwim manifdls.

Page i
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Interim Report #23 — Analysis of Sediment Samples - Exygen Study Ne.: P0001131

Fxygen Protocn) Number: PO001131

T ";‘mewmmmuq-uuuwoum
eyl T Rellowsd by d salibration imtoroperned svery $-10 sunpics
S (30 wovomm for & second 9at of extructed sandards). ks cither case, extracied

‘ . standerds TouM ba the first aod laet injecon in 3 sampie sel.

CET 124 Use smadurd curves for qeantitation.  Linew stamdwd curves o

* ipinarsied for e maalyte by Envar ragreasion using L weighting of pask srea
dhu sanciant cowomntrsiion veing Maaslynx 3.3 (or oquivalont)

sofronre ryvtion,
-.lzs mm“u-ﬂmm Any samples thai
wmuumwwummu

130 mm L

lJ.f’M—mmMuﬂdnmwnmmm.ml
of 413 ant. The 413 acou parget cxiresponds o e PFOA wpion, while the
mmmm)mnmwmm

132 Dlsaks wiitst not contein PFOA st Tevels proatar than the LOQ. if »
Mmmcwmh”mtn-mhumk

" st be sbaningd s the smtire st Wt D re-enwected.

133 Resoveries of coaivol splies asd matrix spikes must be darwsen 70-130% of

. their known valuss. [ » oocatrol spike &ils eutside the acosptable Nemitz, the
cutios et of mawples shonld be re-extracted  Anmy ;atsix spike outside %)-
130%. sheuld be evalusied by the maalyxk to deteming if re-extraction i

waramed.

134 Any caliheation sandwd Sousd 1o be a statistioal cutlier by using the Huge
Brvor Twnt, may be wacluded Surs the walowistion of the caliboation curve.
Howoves, (he joisl mambw of strected calidration stndwndy tha: could be
wuummdmwmummam

133 meMMMWmnM sl be
20992 (X' 20.985). W calforatien results Al ouiside these limils, then
WEropriste sieps must be talee 10 adjusl instrumiess opesaiion, and the
m:umaa-&mum

124 and semples must ot drift more then
:CKvlﬂl--lmm 1 remnrion time drift axceads tris ircit within

2 ymalysical ren e the set st be reacalyzed.

Pagmsel?
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Interim Repert #23 — Analysis of Sediment Samples ... - - Exygen Study No.: P0001131

Bxygen Protoco! Number: PO001 131

Eayyea Rossarch Mothed Number VOOOI 731
Co ANALVTICAL METROD
Mathod of Analysis for the tion Acvd A) in So:l by
’ LO/MBAS

140  Colosistions
140 - Ve The & Nowing egualion 10 calsulsta the amount of PPOA Round (ia op/l.
Voaucd on peak eree) veing the stmded curve (linser regrossion parsmeters)
gonseated by the Mass Lynx seftware program:

- FPOA Sand GapU) = (Baak ek - inderapi) x OF
slope
DF = factor by whick e linsl volume wae dihuied, il mecesssry,
M2 hmmmmwdﬂmwbcnmmm
O following squatias 10 calculaw the parcen! 1stovery.
Racovery () =

1 fourc {my/L) - smaiytn S i combnt (a/13] o0
m“m

. M3 UﬁﬁMQMt“hmdmmbwLm
s ipph). -
FFOA tound (pph) =
sample weight (3 g)

144 Use the foliowing equation 1o caleulate the saou of PFOA found in pph
Sased on dry weighn.

PPOA Sotmd (pph) dry weight = PROA feund (ppb) & [100% / sotal solide(®h)]

Prge 7of?
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Interim Report #23 — Analysis of Sediment Samples . Bxygen Study No.: P001131

Exygen Protocol Nunber: PD001]31

Muhod Nawber VO0B173]

tanolc Acid (FOA) in 5o by

0 w’m
T 91 Standend SenckiPortificarion Salution
: LANS Pqnnmﬁuim-lﬂwuimbufﬂmvymlom
soancdard (correoted for purity) sad ditwis 1o 100 mL with
P Mhnlmm
'9.1:2 " A 10 ppml fordtontion sobutl Bfﬂ'OAn d by bii: 1
L ,-;uum.mm»mwmmoomwwmn
» to e hlu’ml.u)’!botlh
© 933 ALD pghel forkiB Wiion 6! PFOA is prapared by bnnging 13
* -LnlilWW-M“-H‘IVOMOOHWUMWMIH
8 125wl LOPE hottle.
9.14 AQ1 gl forsificesion soletion 8f PFOA is preparsd by bringing 1)
[ c uupmwmmmmonwwnmm
125 mL LG banl
LS Awwmmum.nmbyw;
A 10 wl of the O] pp/mL saluiien 20 & final vowse of 100 with
masthanel in & 123 ul. LDPE bottls.
916 The stack snd fytification sohKions re o ba sared in & refrigorator st
approximetely 4°C wed sre stable for a makimum pexied of 6 months
Sum e date of prepamion.

92 Standaid Calibestion Bolations

- . 22.1 LOABMS calitvaiion standends ae prepared in HPLC waws. The
o~ T ealbesti dwds we d tivough : )
idemtical 10 sumplen.
922 “Thy Blowing i» » typical wple: additions! ions may be
prepared sa needed

P he ’

S858588

'mMmotmmmumu Bx i3 dnitiad
) Mbbmdbwmuumhn(sﬁ)
XC « extraceed eaitiration standasd.

Pagesof?
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‘Interim Report #23 — Analysis of Sediment Samples * - . . . Exygen Study No.: P0001131

Exygen Protocol Number: PO001131

Exygen Ressursh Mathag Number V000178 |
] ’ ANALYTICAL METHOD
Tdathin) of Detansinstion of Parflusrecstencic Acd (PFOA) in Soil by

’ LC/MS/ NS

LY 923 AmmﬂlM{mﬂW)wymmh
: ot of standurda extracivd.
924 Sters il sxiracted ealihention giandards in t9-mL polypropylens tubes
' ®2°C w 6°C, up %0 two wesks.,
2.5  Alwensie volunss aod copcenkzstions of standerds mey bo preparcd as

100 Baich SetUp
T M0t - Back batch of wemplay aximcied (rypically 20 or lews) must include st joast
450 rongoat senti] {xhed Mask weizg § mil of mcthano)) and two Teagen
omirole fietified 8 knows cancewtmtions (lab contyol spike) o vevify
wcodrnl teoovery fov the buch.
0.2  Reguirwnwcly for flald sd aborstory duplicates and spilies will de spucified
. 3o the quality sessunce plas for Lhis project.

116  Sampls Brmction
" LT Waigh § g of sumpls inte SO mL polypropylene cesirifuge tubos (fortifly as

aeoded, replace Lid md wix well).
M2 hﬂﬂn&dﬂm‘ﬁbuammmn:h-um
233 Treaouie the tabes 10 a0 scale for ~13
- NA muvﬂuuuuum'nnmhsnumm
~ 119 Centrifoge for 10 minues at ~3000 rpas.

< 148 Condition Bw T SPE caniridges () £ § mL) by passing 10 ;). methsnol
followas by 3 k. of HPLC water (~ 2 drep/oec). Do ot let column :un dry
1LY Load (decensh the smple oa the conditiomsd Cy SPE cartridge.  Discard

1.8 Pute with ~5 mlL 100% methanol. Collect 3 ml of elusic into pradumci
13 mL palypropylene centrifugs tubes (finsl vohume = S mL).
1.8 . Asabysc samples using slectrespray LC/MS/MS.

ro o 121 Anjedd s ssms nmount of ench vendard, sumple snd fortified sample wio the
LC/ME/MS syt A calibeation sundsrd mum precede amd Dolow all

analyzed

122 Stwdanis of PPOA correpending i6 8 laast fiva oc more concentration lavels
swnnt be included in am analytical set.

123 An entire set of sxtsnotod oalibmtion standasds must be nchided at the
beginaing ad 6 The end of & Mample se  EXWWNd RaRcENdS arl be
lawrsparssd batwam svery $-10 sumples. As an sharnative, an satiro secof

P a7
F
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Interim Report #23 — Analysis of Sedimerit Samles’ Exygen Study-No.: P0001131
Exygen Protoco] Number: PO00O1131
A~
T N Madhod Number VO00179)
ANALYTICAL METBOD
-m?muhmm.wmmwu
10 ln”
. mm-%qm Tor the lsoletien anéd guastitation of pezfluarcectanaic
asid by Ligald cmipled 0 & odem M
' Sﬂmw W)maﬂ * "
20 Semy
AL Alwsys sbaerve salh laberatory practices.
23  Comsoh the appeoprisia MIDY beftws haadling say chamiesl for proper sufety
precantions.
30 Sewple Requiremead '~
32 Mo smmple roseing b eaded o s scpls,
33 Su-pluu-lm hmdbwdhlqm»mm
34 Mlmmhw’mdbﬁ-h‘wﬂ for extraction.
35  Sampls collection peecadirss Wikl be specified in the sammpling plan for this
praject.
40  “Reaguuis mnd Brinderde
A)  Waiat- HPLC grade
42 Methano) - HPLC grade
— 43  Ammonium Acel - A C.S. Respen Grade
¢4 Paflnoreccimncic Acid « Sigme-Aldrich
58  Iuirumest sad Bguipment
.1 A high pavormanco liquid chromatograph capable of pwmping up o 2
solvauts squipped with ¢ variable volunts injecior capable of imjecting 3-200
pL commectad 10 3 wmdem JMass
32 AM»MMMMMWMQM
33 A:dwmbﬁmﬂbdmu&“ly
54 disposable palypropylans centrifinge wibes.
33 l! lﬂ.&wﬁh.ﬂmmﬁpw
56  Dispossibe micropipets ($0-100ul, 100-200ul).
5.7 )25l LDPE nayow-monuth halties.
33 2mb cless HPLC vinl kit
S9  Dispousbie pipsttes
310 Amopiputes {100-1000 pL wad 10-100 ul..), with disposahie ¥ps.
541 Walors Sep Pak Vac 6 os (15) 1C18 SPE carmridges.
513 SPE vacunm manifol.
513 Vitmacaic beth.
Papeiof?
o~
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. Interim Report #23 — Analysis of Sediment Samples .. .~ Exygen Study No.: P0001131

Exygen Protocol Number: POOOL 131

p—
Ryygen ssamh . Mathod Numbar VOUI 72}
1 ANALYTICAL METHOD —
7 Mmbod of Asinlysis iy s Dewcrscstion of Paftworooctsncic Ackd (PFOA) in Soil by
LEMEMS
3.4 %‘lbm
. 518 mwdmwumﬁuwumw
(1 WH_
, & Anslytical Coluz: Finophase KP (Kryswme Scioatific), 2.1 mm x 30 an. 3n
(PIN: £2305-032120)
F2  Tomperwrs: 30°C
£3  MobiloPhas (A): 2 mM Ammonium Acetate in Witer
64  WobilePhase (B): Matharsl
&S Coadionl Progoum:
Flow Rae
o0 [ 33 03
34 [ 38 03
8.0 25 bl 03
a0 » 75 03
s L] 38 03
€5 ' Injvetion Volume: 1S ulL {cun bo incresod 1 0o nmok 08 SO uL).
6.7 Quaittion: Peak Ares — exieeni] standerd callbestion curve.
) &8 R Thew ~23 ariowe
—~ © . The sheva conlitions we xeded 3 ¢ Soide and mey be changed io order 1
. aptiosioe the HPLC symnems.
20 MEMSEvtes -
%L Mude: Bluetrospny Negative MRM mode, saonitoring 413 —» 169 avz for
PPOAL.
~ Thahove conditiens o bsteaded as & guids wod mey be changed in order to
] ) m-mmm\—.
80  Preparation of Sokstions
8.1 Mubile Phate
311 zmm“hmumwmaw.or
-ﬂm“bltmnﬂm
’Mcmwhu-whmd
P 3of?
"
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Tnterim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0001131
Exygen Protocol Number: PO001 131
-
j——y R Motsod Number V0801720
, ARALYTICAL METHOD
'W'Jml' yils for the Deteraamion of Ferfeacoociancie Acid (FPOA) in Water b-ly
142 Fir sgmples fordBied wilh Xnewn smounis of PFOA peior 10 exinclioa, use
the fallgwing euation L ealeulate tho parsent recovary.
Recowty (W) =
frotal iatyis unt g/t - smtywn Sund s covarol rg/L] o0
G mayesided gy
_—~
il
A
Page 22 of 65
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Interim Report #23 — Analysis of Sediment Samples .. . .. Exygen Study No.: P0001131

Bxygen Prosocol Number: POOCG1131

A—_—
© ' ANALYTICAL METHOD
Mathod Nussber: Y000178
Mathed of Analysis for ths Detarntinalion of Parflusrooctanale Acid (PFOA) is Sell by
J Regpamrch
Asaiyica) Teating Facitey: :’y.. -
Srate Callepe, PA 168D)
Approved By .
—_—
v O, _shale!
Prd Coancily D
Technical Leadar, LC-ME, Bxypen Rasoarch
;ﬁ Pldn‘ly: ’ Dao
Vios Prsiduet, Operstions, Bxygen Ruscanch
—
Tosal Fagee: 7
p_—
Page 23 of 63
- Exygen Research Page 64 of 110

Ui AdD.

sttt bt




p. 213

Interim Report #23 — Analysis of Sedirnenf Samples - Exygen Study No.: PO001131

Bxygen Protocol Number: PO001131

~
L Y e TS Mothod Nuamber VIOH1710
) ! . ANALYTICAL METHOD ]
Wﬂﬁmﬁﬁm&MMA)uthby

923 A swo slndend sostion (rsapest bleak) 9K by rxparml with sach
oot of sundasds exiracted.
924 S all axirected calibration standards i 13l polypvopylene tubes
. N M2°C 10 6°C, up 1o two wouks.
| $2.5  Abarsste volumes and conosstrations of standerds miy be prepared 1
-
100 Basch St Up
© 101 Each bah of sseples extrwoted (typically 20 or less) mum inciude o loust
L ona seagent control (method biank usisg HPLC water) end two reapen)
e  eomzols fortified  known coneemuations {lsb comtrol spikes o venly
o “proceéural maovery for the bateh.
! IM whummwmmmnbm:m
. " in the qeality smersnce plao for 1bis project.

e l-pl-m

13 Mesmers 40 mL of smmple or & postics of suiple dihned 1o 40 mL with water
- om0 80 L polypeupylens omurifuge tubss (forticy 4 nosdod, replace 14 and

mix wolf).
1.2 Conditien the )y BPB cartridges (1 g, 6 mL) hy passing )0 rel methans!
followed by 3 i of HPLC watwr {~2 drop/sec). Do mot let colusnn um dry
. 1.3 wqhnmuc..mm Distard sluste.
~—~ ) " U104 Blute with ~S ml 100% methanol. Collect 5 mL of siusic isto gradvsied -
o 13.mL polypropylene centrifage tabes (final volums = 5 mL).
118 Amslyxe sunples Wing clocwosprsy LCMSMS,

Coe 118 Ceemmogaphy - -
. 121 Injoct the same moount of sach Mandnd, semple and fortified sample into the
. LCALS/MS ssiem. A albralion standed must preosde and llow sl
walysd sewplos.

122  Stamderds of PROA soevaspending o a2 Jeast Svs o more ponosniration leveis

1omat be Esoleded is @0 analytical sel.
1LY Aa jalicy set of exiracied calibration standiwéds must be inchuded m the
baginning smé & the 2nd of » smple el Eshwdoundud-mh
inservpased & wvazy 3-10 mnplen. Az wn sk ive, a0 entire aci of
atnoted oallbention way be iry ‘IIINL,' ing of 3 s
Iodioprsc by sxtreétod calibration standards inscepersed every S-I0 smpies
wesmnt for o secend set of mtcasted standards). [n either cass, sxuracied

h standaxds must be the AR @4 Las! inisction in B semple 101

128 Use Nnewr stmndand curvas for quantiation. Liwear staadasd curvas are
goorcated for the wnaly's by Linowr regression using §/x weighting of peak srea

Page Sof T
~
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Interim Report #23 — Analysis of Sediment Samples .. Exygen Study No.: P0001131

Exygea Protocol Number: PO001 131

Mobhed Naswor YOR17H
Lﬂm;',

. Wdhm-nﬁldmmmm:nnnwumﬁu)
. ) e 3 yutim.
125 m“muuwwm Any saples that
%0000 standaré respacmes should be Suthr didated acil reanalyzed,

130 Accoptance Critecls
133 Clwomstogran st show b peak of 4 duughter iom & 365 wny frem 2 pereni
of 413 ani. The 412 naws pacest corvespends 10 the PFOA amion, while the
danghier ion (169 xmu) reprsencs the less of casboo dioxide.
13.2  Method bianks wmst aot contain PPOA at Jrveln grender tham the LOQL IMa

1hair knewn values. X's Genirol spike falls owtside the aocoptadle Bamits, the
eatim st of sampies should br ro-extractod.  Any mmmix spike oviside 0
130% should bo svalwatod by the mmaiys %o deismnios if ro-exwaction is

waryastad,
13.4  Any calibrtion standerd Bund 10 be » atatietical cutlier by using the Huge
Brms Tow, may bo wichuded Rom the salsuistion of the calibration curve.
,nnud-bord axiracsed caliveation standarde thit could be
st nol exeeex) 20% of the tolal nomber of nxiracied ctandarde

- 13.5  The owreistion cosfiicie (R) for calibraion curves geaeated muel be

mmnﬂhlﬂublﬁunmmmm
wandends ov the rol oot of snmples should be

134 mummummmmmn more than
£ 4 9% withis s pnslytical ran. 1f recontion time drift exceeds tds Fimil wirhin
an snalytical rwe than the set mast be reanalyzed.

140 Calculstions
t41  Use e following wpmtion 16 ¢alculsw o amount of PFOA found (in ng/L.
baied on pesk 220a) using T Sndird Ve (lincar TeprTIsion paramsiers)
gencraied by tho Mas Lynx sohware program:

PFOA found {nyL) ~ {Pesk area - inisvwead) 2 DF
slope

i

DP = facior by which Ghe Znal voluned was dilwied, If cocessary.

Pageder?
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Interim Report #23 — Analysis of Sediment Samples

p. 215

Exygen Protocol Number: P000t131

:

Exygen Study No.: P0001131

P
ion of Perfhusooctanoic Acil (PFOA} in Waer by
_ LO/MIMS
312 SFBvecwam madiid
51D Catikigs e of spinming 30 mL polypcepyiene tibes at 3000 cpm.
"’ o [ i
6.1  Amlytieal Column: Piuaphsss RP (Keywono Beientific), 2.1 ma x 38 onew. Sy
(PIN: 52505-030130)
: 62 Tempwsbers. XC
63, Mobile Phave{A): 2 mM Anssochin Acetade in Waler
64 MobilePiae(B): Motmnol
65  Gmien: Program: .
Flow Xuie
T ] & 35 03
10 [3] 3s 0.
iy L) 3 7 0.3
N0 . k] 8 03
2 6 3 03
66  fajection Voluns 35 uL (cun be increased t0 ws much me 50 yL).
67  Cuaraitabion: Pyak Ares - axternal stadard calibration crve.
48 . Rue Tioe: ~ 23 minutes.
—~ ' The shove veniditioos mw intwuded as 8 geide and nsay be changsd in order to
opticaine the HPLC symamn.
7.0 MS/MS Smten
7.1 Meds:Elactrospray Negutive MRM mode, mnitaring 413 = 369 mvz.
" The ibove condliions are inteed & & guide wd may be changed in order io
. optimiag the MSMS sysam.
80 Pwparsion of Bokrtions
[ B] Mﬂim
[ XA} liui.lnﬂ'-mhmbwwuﬁmawl;of
. smmpsiom sostets io 1000 mL of water.
-Awmale. solumsa may bo preparcd.
P*)\l"'
~
Page 18 0f 65
Exygen Research Page 59 of 110

000238



p-216

Interim Report #23 ~ Analysis of Sediment Samples. .~ . . - Exygen Study No.: P0001131

Exygen Protocol Number: PO001131

Frygen Fotsrsh . bothad Number VOOD 1708
1 i ANALYTICAL METHOD
Mothid of "the of Acid (PFOA) in Waier
od of Asgkpis b

J9.0  Suadwd Perparation
$.i  Sandawd Swock/Pestification Salwtion
RAB! Pn’-umd:nhﬂuof-anhLafﬂOAbymmmg
of malytical smsilard (sorvwcted Jor puriy) and dilusc to 100 mL with
: wicthenol ix ¢ 125-ml LDPE boxie,
- 212 A0 ppml Artificetion solution of PPOA Is 3 by bringiag 10
‘ﬂdQMWMhlmmﬂlwmml
. a 125 sal. LDPR hostle.
. %S awm&m&mmam:m»nwum
mL of the 10 xgfml sotuion to & finel veturee of 100 with owiesol in
A 123 il LOPE bextle.
.14 A0 pgesl foailieation soltion of FEOA is preparsd by bringiag 10
. mL afthe 1.0 ny/ml sulution to & Rt} yohane of 100 witk methancl in
» 125 mL LDPE bokle.
913 A 00 gphml. fiwtification solution of PFOA is d by bringi
. 10.mL of e 0.1 ighml. sniwtion 1o & Ginal voheoe of 100 with
methmel 3 128 esl LDPE botsle.
9.6 mmmmmma.um.nmnm.u
4°C «ad are siable for 8 maximum penod of 6 morths
Lom the dstw of preparation.

92 Bundeed Colibration Solusions
. 2.1 mmm-:mmmm ™
~ calibestion standasde are prossesed through o exinetion procedure,
. ’ . iehntical 1o semples.
932 Thw follewing ia a ypical cxample: sdditions) soncenirations ouy be
prparod us nevded.

ol
Cumseszrotion  Fetifission  Yohwwo!f  Cwepsotation of  Culibrsion
ofPortification  Velwae Funtified Contel  Calibmation Sanderd 1D

T8 ¢
0. e
T e
e e

0o 100

L. e

a228583
g¥gEt o
g

moo X

=m-mm¢umm is equial 10 B 716 etiat
mcu»um.fhummwummm
XC = straciad mm

Pagedn®
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Interim Report #23.— Analysis of Sediment Samples " Exygen Study No.: P0001131

Exygen Protocal Number: PO001131

ﬁ
ANALYTICAL METHOD
Dhothod Nemiser: V0002780
. Minhod of Analysls for (s Determination of FerDeorsocteoele Acld (PPOA) bn Waser
_ sy LOMSAMS
Analytical Tessing Facithy: Exypm Ressurch
S 3058 Raseaech Drive
State Collegs, PA 16851
domweddy oo
’_'E; C !Lﬂ o . ' Ofzeiov
. FuulCoomolly - . Dav
. _ Techmical Leadgr, LOMS, Brypen Rewwmcch .
. Vice Presideat, Opecations, Exygws Reoverc .
“Tows! Puges: 7
-~
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- InterimyReport #23 — Analysis of Sedimeat Samples.. ~- . Exygen Study No.: PO001131

Exygen Protocol Numbar: FO001131

F
Saypwo Rasameh . Mothod Nusstoar V0001 700
1 o ANALYTICAL METHOD I
Bleivod of Ane'lysis for the L of Perfluoroocianpic Acid (PFOA) in Waker by
LIS
1.0 . Boope
‘This melhod is % be empieyed for the jeoiation sad quemtitation of parflucrootianoie
ﬂhmmMMMu|Mmum
Specovmeisic Detsctoc (LCMI'MB) in water,
20 Saly :
43 Aty abserve sfb beborslory practices.
22 M&-mmmwwmwmmum
.pmuhu.
38 Sampls Roquirement
3.1 Atlesst 48 al oftent sampls foc cxmaciion.
32 Me tample processing is naadad for water sampive,
33  Sumplw sored refiigomed showld be allowed % cquilibaie 0 room
34 AXsampies must be thoroughly minad before boing sempled for extraction.
3S  Asy sampios comminiag particles choud be oenirihiged b <3000 cpe for ~5
aiouios ad the supernatant weed for the sxtraction.
35  Sample collection procodurts will be spacified in the sampling plan for this
49  Respeat. ind Sranderir
o~ 41  Waer- HPLC e
43 Mathmuol - HPLC prade
43 Ammcuium Acetats ~ A.C.3. Reagont Qeade
44 Pefivoroormoic Acid - Sigme-Aldrich
50 naccwresn acd Equipmont
51 A dgh pato chromato gy of purmping up to 2
Y mnﬂhmiﬁwwﬂfmwnm
pL coanected 10 &4 tandem Mass )y
52 | Adevice o oolhect mw data for Itegraion and quantilstion.
53 sl vallance capalle of reading be 0.0000) g
5.4 - SOmL dispeethle polypropylens centifage taben.
59 15 mL dlspessils polypropylems contlfge tbon.
55 Di leropipets (30-100uL, 300-200uL).
$¥ 135mLLDPE
58 2mi clesr HPLC visl kit
&9  Dispomhls pipethes.
318 Amn-(m-mouum-muumm»um
511 Waiers Sep Puk Vae 6 co (1) ©C14 $PB carwridgss.
Fagr 20l
—
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Interim Report #23 — Analysis of Sediment Samples © =~ Exygen Study No.: P0001131

Exygen Prowco) Number: POO01131

¢ Aspart of the docnmentation the following shsets wil! be included in each
unlyhcl.laet: & run ‘dbest listing the samples 1o b nih in the set, and an
mﬁlmmem condmom d:eet dencn‘hng the instrument type and operating

mmunmﬁmumi . ‘“f f.ji

The QA Unit of Exygen Research wili inspect the ;tudy at intervals adequate
" to amsure compliance with GLP’s, and will repott the findings of audits to the
Study Director, Exygen Mmmentr, nd the Spmsor Representative,

RETENTION OF DATA AND ARCH[VING

All hard copy traw datm, incheding, but not limited to, the original
chromatograms, worksheets, correspondence, and results shall be included
with the data peckage submitted to the Study Director. These will be archived
with the original smdy plan, smendments, final report, and all pertinens
information from the Sponsor.

The testing facility shall keep all electronic raw data and any instrument,

equipment, snd storage logs for the period of time specified in 40 CFR
792.195, An exact copy of the materials nuhmmed to the study director will

alsobekeputﬁxygmksemh

Bxygen will obtsin permission from the sludy director before discarding or
mmrnmg namplu
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VO001780:
V0001781:
VOOoOL782:
V0001783:
v0001784;
V0001785:
V0001786:

.. . P.220

Bxygen Protocol Nasmber: PO001131

APPENDIX I
ANALYTICAL METHODS

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS™

“Method of Analysis for the Desermination of Perfluorcoctansic
Acid (PFOA) in Soil by LC/MS/MS"

"Method of Analyms for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MSMS™

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Fish and Clams by LC/MS/MS”

“Method of Analysis for the Detcrmination of Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS™

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PPOA) in Small Mammal Liver by LC/MS/MS™

“Method of Analysis for the Determination of Perflucrooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS™

Exygen Research
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