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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number P0000760, entitled “Analysis of Perfluorooctancic Acid (PFOA)
in Water, Soil, Sediment, Fish, Clams, Vegetation, Small Mammal Liver and Small
Mammal Serum Using LC/MS/MS for the 3M Decatur Monitoring Program,” conducted
for 3M Company, is being performed in compliance with EPA TSCA Good Laboratory
Practice Standards 40 CFR 792 by Exygen Research, with one exception. The laboratory
control and control spikes for the direct injection and alternate SPR methods and the
spiking procedures for the surrogate were not recorded promptly at the time of extraction.
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. QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number P0000760,
entitled, “Analysis of Perfluorooctanoic Acid (PFOA) 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 Rescarch’s Standard Operating Procedures, the Study
Protocol, and all applicable Good Laboratory Practice Standards. All findings were
reported to 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 Management Study Director
31. Final Raw Data 5/2/06 5/2/06 5/2/06 512106
Review and Interim
Analytical Report
Review

Viﬁda. % ébﬁ?/é |

Lydig'Shaffer Date
Techttical I_A:ad Quality Asstrance 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,
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CERTIFICATION OF AUTHENTICITY

This interim report, for Exygen Study Number P0000760, is a true and complete
representation of the raw data.
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'PROJECT PERSONNEL

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

Name Title
John Flaherty Vice President
Karen Risha Scientist
Paul Connolly Technical Lead-LC/MS
Christine Edwards Technician
Mark Ammerman | Sample Custodian
Amy Sheehan Associate Scientist
Brittany Kravets ' Technician
Scott Crain Technician
Frances Crespi ' Technician
Devon -Ingram Technician
Christa Gallant _ Techmician
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1.0 SUMMARY

Exygen Research extracted and analyzed sediment samples for the determination of
perfluorooctanoic acid (PFOA) according to Exygen Method V0001782 (Appendix A).

The limit of quantitation for PFOA in sediment was 2.0 ng/g.

The standard sediment method (VODD1782) was originally used to extract all of the
samples. Use of this method yielded poor spiking recoveries for PFOA. Because of this,
a direct injection method (Sectiom 6.2) was used, which also yielded poor recoveries.
Finally, an alternative SPE column extraction (Section 6.3) was used to analyze for
PFOA and ’C PFOA.

Analytical results for the analysis of PFOA in sediment samples extracted according to
the method based on dry weight are summarized in Table I. Analytical results for the
analysis of PFOA in sediment samples by direct injection, based on dry weight, are
summarized in Table II. Analytical results for the analysis of PFOA in sediment samples
by altemative SPE extraction, based on dry weight, are summarized in Table IIl. The
overall average percent recovery t standard deviation for PFOA in sediment samples
based on wet weight was 73 £ 16%. Fortification recoveries for the analysis of PFOA in
sediment samples are summarized in Table IV. Fortification recoveries for the analysis
of PFOA in direct injection sediment samples are summarized in Table V. Fortification
recoveries for the analysis of PFOA in SPE extracted sediment samples are summarized
in Table VI. The average percent recovery * standard deviation for ’C PFOA in
sediment samples based on wet weight was 97 + 27%. Fortification recoveries for °>C
PFOA in sediment samples based on wet weight are summarized in Table VII.
Fortification recoveries for '*C PFOA in direct injection sediment samples based on wet
weight are summarized in Table VIII. Fortification recoveries for °C PFOA in SPE
extracted sediment samples based on wet weight are summarized in Table IX.

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

2.0 OBJECTIVE

The objective of the analytical part of this study was to determine levels of
perfluorooctanoic acid (PFOA) in sediment according to Protocol PO000760 (Appendix
A).

Exygen Research Page 11 of 110
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3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFOA in sediment
using the analytical methods entitled, “V0001782: Method of Analysis for the
Determination of Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS.”

The study was initiated on November 05, 2004, when the study director signed protocol
number PO000760. 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.

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 Bxygen personnel and placed in refrigerated storage.

Sample login 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 analytical standard, PFOA, was purchased from Oakwood Products, Inc. and was
received at Exygen on March 17, 2005. The surrogate spiking standard, C labeled
perfluorooctanoic acid (°C PFOA SP0004184), was received at Exygen on April 15,
2004 from the 3M Company.

The available information for the reference materials is listed below. PFOA was stored
ambient and 1>C PFOA was stored frozen.

Compound  Exygen Inventory No. Lot# - Purity{%) ExpirationDate
PFOA SP0005444 203 99 03/31/07
3¢ PFOA SP0004184 3507-195 97 03/29/09

The molecular structure of PFOA is given below:

PFOA

Chemical Name: Perfluorcoctanoic acid

Molecular Weight: 414

Transitions Monitored: 413 — 369 (for quantification) and
413 —> 219 (for confirmation)

Structure:

Exygen Research Page 12 0f 110
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OH

BC PFOA

Chemical Name: 1,2-13C perfluorooctanoic acid
Molecular Weight: 416

Transition Monitored: 415 — 370

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 sediment
samples in this study.

6.1 Extraction Proceduore For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly 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 to 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 supernatant was then loaded onto a C;3 SPE cartridge
conditioned with 10 mL of methanol and 20 mL of water. The eluate 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 action shaker for
another 30 minutes. The samples were centrifuged again for ~20 minutes at ~3000 rpm.
The supernatant was then loaded onto the same C)3 SPE cartridge. The eluate 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

Exygen Research Page 130f 110
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hundred milliliters of water was added to the bottles. The samples were mixed by
shaking and loaded onto another Cy3 SPE cartridge conditioned with 10 mL of methanol
and 20 mL of water. The eluate was discarded. Approximately five milliliters of
methanol was added to the cartridge. Five milliliters of eluate was collected into a
graduated 15 mL polypropylenc centrifige tube. Each sample was analyzed by
LC/MS/MS clectrospray.

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 Additional SPE Extraction Procedure For Sediment

The samples that were prepared in 1% acetic acid for the direct injection method were
used for this extraction. Five milliliters of each sample was aliquoted into a SO-mL
polypropylens centrifuge tube and the volume was taken to 40 mL with water. The
samples were then centrifuged for ~10 minutes at ~3000 rpm. The supernatant was then
loaded onto a Cx SPE cartridge conditioned with 10 mL of methanol and 5§ mL of water.
The eluate 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.

6.4 Percent Solids Procedure For Sediment

Percent solids were determined using the procedure indicated in Exygen method
V0000427. Approximately 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 cach sample was then calculated. See Table X for percent solids results.

6.5 Preparation of Standards and Fortification Solutions

A mixed stock standard solution of PFOA and >C PFOA was prepared at & concentration
of 1000 pg/mL by dissolving 100 mg of each of the standards (corrected for purity and
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salt content) in 100 mL of methanol. From this solution, the following fortification
standards were prepared:

Conc. of Fort Final Final Conc. of
Stock or Fort.  Volume Volame Fortification Std.
Solution (mL) (mL) (ng/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 PFOA and '°C PFOA

A stock solution of only *C PFOA was also prepared at a éoncentration of 100 pug/mL by
dissolving 10 mg the standard (corrected for purity and salt content) in 100 mL of
methanol. From this solution, the following fortification standards were prepared:

Conc. of Fort Final Final Conc. of
Stock or Fort.  Volume Volume Fortification Std.
Solution (mL) (mL) (ng/mL)
(ug/mL)’
100 10 100 10
10 . 10 100 1.0
1.0 10 100 0.1
' of *C PFOA

A sct of non-extracted calibration standards containing PFOA and 'C PFOA was
prepared in methanol, as specified in Exygen method V0001782. The following
concentrations were prepared

Conc. of Fort Fort Final Final Cone. of
‘or Calibration ~ Volume Volume Calibration Std.
Solution (mL) (maL) (ng/ml)

(ng/mL)’' '
100 1.0 10 10
100 0.5 10 50
100 02 10 2.0
10 1.0 10 1.0
5.0 1.0 10 0.5
2.0 1.0 10 0.2

1 of PFOA and °C PFOA
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The standards at final concentrations of 10, 5.0, 2.0, 1.0, 0.5 and 0.2 ng/mL were used for
calibration. Extracted calibration standards were prepared following method V0001780.
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.

6.6 Chromatography

Quantification of PFOA was accomplished by LC/MS/MS electrospray. The retention
time of PFOA was ~11.1 min. Peaks above the LOD were not detected in any of the
reagent blank samples corresponding to the analyte retention time.

6.7 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration of 0.2 ng/mL of PFOA.

6.8 Description of LC/MS/MS Instrument and Operating Conditions
Instrument: APl 4000 Biomolecular Mass Analyzer

Interface: Turbo Ton Spray Liguid Introduction Interface
Computer: DELL OptiPlex GX400
Software: Windows NT, Analyst 1.4.1

HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump
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 gL

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

Time {min %A %B
0.0 65 35
1.0 65 35
8.0 25 75
10.0 25 75
110 65 35
18.0 65 35
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Total run time: ~18 min

Flow Rate: 0.3 mL/min

Yons monitored:
Approximate
Analvte Mode Transition Retention Time
Monitored (min)
PFOA negative 413 — 369 ~11.1 min.
PFOA Confirm lon negative 413 > 219 ~11.1 min.
13C PFOA negative 415370 ~11.1 min.

6.9 Quantitation and Example Cnlcnlation

PFOA concentrations are quantitated in nanogram of PFOA per milliliter of extract and
then converted to nanogram per gram. The PFOA concentrations were guantitated in
nanogram of PFOA per liter for Set #3 (Set 042806D). Fifleen microliters of sample or
calibration standard were injected into the LC/MS/MS. The peak area was measured and
the standard corve was generated (using 1/x fit weighted linear regression) by Analyst
software using seven concentrations of standards. The concentration was determined
from the equations below.

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,

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

Analyte found (ng/L) = (Peak area - intercept) x DF
Slope

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary.
For samples fortificd with known amounts of PFOA and >C PFOA prior to extraction,
Equation 2 was used to convert the amount of PFOA found in ng/L to ng/g (ppb).
uatio
PFOA found (ppb) = :
[PEOA found {ng/L) x SPE volume extracted]

[sample aliquot volume x (sample weight / direct inject sample volume)]

Exygen Research Page 17 of 110
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Bquation 3 was used to calculate the percent recovery.
Equation 3:
Recovery (%) = _
analyte foun wet weight) - e in control (ng/g, wet weight)) x100%
amount added (ng/g, wet weight)

Note: For the PFOA recovery calculation, the *“control” is the unspiked aliquot of
the primary field sample.

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

Equation 4:
PFOA found (ppb) dry weight = PFOA found (ppb) x {100% / total solids(%)]
An example of a calculation using an actual sample follows:

Sediment sample Exygen ID C0172892 Spk D (Set: 042806D), fortified at 4 ng/mL
with PFOA where:

peak area = 236588
intercept = 4630
slope = 420
dilution factor = 100
ng/g PFOA added (fort level) = 4000
amt in corresponding sample (ng/g) = 586
SPE volume extracted (L) = 0.04
sample aliquot volume (ml) = 5
sample weight {g) = 1
direct inject sample volume (mL) = i0
total solids (%) = 6654
From equation 1:
Analyte found (ng/L) = [236588 — 4630} x 16¢
420
= 55200 ng/L

From equation 3:
PFOA found (ppb) = (35200 ng/L x 0.041)
ISmLx(1g/10mL)]
= 4420 ppb

From equation 3:
% Recovery

I}

(4420 ng/g - 586 ng/g) x 100%
4000 ng/g

N

96%
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From equation 4:
PFOA found (ppb) dry weight =4416 ppb x (100% / 66.54%)

= 6640 ppb

NOTE: This value may be slightly different than that of the raw data due to rounding.

7.0 EXPERIMENTAL DESIGN

BC PFOA was used as a surrogate for all the samples. '*°C PFOA was added to the
sediment samples in the laboratory after the samples were weighed for extraction. For
sediment samples designated as laboratory matrix spikes, PFOA was also 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.

8.0 RESULTS

Analytical results for the analysis of PFOA in sediment samples based on dry weight are
summarized in Table I. Analytical results for the analysis of PFOA. in sediment samples
by direct injection, based on dry weight, are summarized in Table 1. Analytical results
for the analysis of PFOA in sediment samples by alternative SPE extraction, based on dry
weight, are summarized in Table HII. The overall average percent recovery + standard
deviation for PFOA in sediment samples based on wet weight was 73 + 16%.
Fortification recoveries for the analysis of PFOA in sediment samples are summarized in
Table IV. Fortification recoveries for the analysis of PFOA in direct injection sediment
samples are summarized in Table V. Fortification recoveries for the analysis of PFOA in
SPE extracted sediment samples dre summarized in Table VI. The average percent
recovery + standard deviation for *C PFOA in sediment samples based on wet weight
was 97 + 27%. Fortification recoveries for >C PFOA in scdiment samples based on wet
weight are summarized in Table VII. Fortification recoveries for ’C PFOA in direct
injection sediment samples based on wet ‘weight are summarized in Table VIIL
Fortification recoveries for '°C PFOA in SPE cxtracted sediment samples based on wet
weight are summarized in Table IX.

The total percent solids for sediment samples are detailed in Table X.
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9.0 CONCLUSIONS

The sediment samples were successfully extracted and analyzed for PFOA using an
alternative SPE method, which yielded acceptable QC data.

10.0 RETENTION OF DATA AND SAMPLES

All original paper data generated by Exygen Research that pertains to this interim report
will be shipped to the study director. 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 interim analytical report and all original facility-specific raw data, will be retained
in the Exygen Research archives for the period of time specified in EPA TSCA Good
Laboratory Practice Standards 40 CFR 792.
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Table 1. Summary of PFOA in Sediment Samples

Analyts Found (ppb, ng/g) Dry Weight Assessed

Client C8 Acid PFOA Accuracy
Exygen ID Sample D Perfluorooctanoic Acid (- %)
C0172892 DAL-SD-BPP01-0-0000 NR NR
CO172892Rep  DAL-SD-BPP01-0-0000° NR NR
C0172893 DAL-SD-BPP02-0-0000 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000" NR NR
C0172894 DAL-SD-BPP03-0-0000 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000" NR NR

*Laboratery Duplicate
NR = Not reparted due to quality control resuk faikwes. See Table Il for re-analysis results.
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TableIl. Summary of PFOA in Direct Injection Sediment Samples

Analyte Found (ppb, ng/g) Dry Weight Assessod

. Client C8 Acid PFOA Accuracy
Exygen ID Sample 1D Perfluorooctanoic Acid (+f- %)
C0172892 DAL-SD-8£P01-0-0000 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000" NR NR
C01728983 DAL-SD-BPP02-0-0000 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000" NR NR
CD172804 DAL-SD-8PP03-0-0000 NR NR
CO172894 Rep DAL-SD-BPP03-0-0000* NR NR

*Laboratory Duplicate
NR = Not reported due to quality control resuit failures. See Table ii! for re-analysis results .
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Table IIl. Summary of PFOA in SPE Extracted Sediment Samples

Analyts Found {ppb, ngig) Dry Weight Assessed
Clent CB Acid PFOA Accurscy
Exygen 10 Sampls ID Perfiluorooctanoic Acid [+ %}
C0172802 DAL-SD-BPP01-0-0000 881 30
C0172892 Rep DAL-8SD-8PP01-0-0000* 945 30
C0172883 DAL-SD-BPP02-0-0000 927 30
C0172893 Rep DAL.-SD-8PPU2-0-0000° 823 30
C0172894 DAL-SD-BPP03-0-0000 2390 30
C0172894 Rep DAL-SD-BPP03-0-0000° 2380 30
“Laborstory Dupiicate
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Table1V. Matrix Spike Recovery of PFOA in Sediment Samples

C8 Acid PFOA
Amount Amt Found Amount
Sample Spiked in Sampie Recovered Recovery
Description (gl L (0g/g) wet weight __{ng/p) wet weight (%)
DAL-SD-BFPP01-0-0000
{C0172802 Spk D, 400 ppb Spiks) 400 NR NR NR
DAL-SO-BP01-0-0000
(CO172092 Bpk E, 4000 pph Spike) 4000 NR NR NR
DAL -SD-8PP02-0-0000
{CON72808 Bpk G, 400 ppb Spike) 400 NR NR NR
DAL-SD-8PP02-0-0000
{CO172803 Spk W, 4600 ppb Spike) 4000 NR NR NR
DAL -SD-BPP03-0-0000
0172804 Spk J, 400 ppb Spike} 400 NR NR NR
DAL-SD-BPP03-0-0000
{CO1T2084 Spk K, 4000 ppb Spike) 4000 NR NR NR
Average: NR
Standard Devistion: NR
*Ssmpia residus axceeds the spiking level aignificantly (3 spiking level); tharefors, an accurele recovery value
cennot be calculated.
NR = Not reportad dus to quakity conirol result faiiures. See Table V for re-analysis resuilts.
Nots: Since this y tabie sh rounded ite, r y values raay vary slightly from the vatues in the raw data.
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Table V. Matrix Spike Recovery of PFOA in Direct Injection

Sediment Samples
C8 Add PFOA
Amount Amt Found Amount
Semple Spiked in Sample Recovered Recovery
Desaigtbn smz we* t wet we (‘5;
DAL-SD-8PP01-0-0000
(COAT2882 Spk D, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPPL1-0-0000
{CO172882 Spk €, 40000 ppb Spike) 40000 NR NR . NR
DAL-SD-BPPQ2-0-000C
{C0172893 Spk G, 4000 ppb Spiks) 4000 NR NR NR
DAL-SD-8PP02-0-0000
{C0172803 Spk H, 40000 ppb Spike) 40000 NR NR NR
DAL-SD-BPFQ3-0-0000
1Ca172884 Spk J, 4000 ppb Spike) 4000 NR NR . NR
DAL-SD-BPPO3I-(-0000
(G0172804 Spk K, 40000 ppb Spike} 40000 NR NR NR
Average: NR
Standard Deviation: NR
*Sample residue axceads the spiking lsvel significantly {3x spiking ievel); herefore, an accurate recovery value
cannot be calculated.
NR = Not reporied dus to quality control resutt failurea. See Table Vi for re-analysis results.
Nots: Since this summary table sh ded results, recovery vaiuss may vary slightly from the valuss In the aw data.
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Table VI. Matrix Spike Recovery of PFOA in SPE Extracted
Sediment Samples

C8 Acid PFOA
Amount Amt Found Amount
Sample Spiked in Sample Racovered Reocovery
Description (ng/g) {np/g) wet weight {ng/g) wot weight {%)
DAL-8D-BPP01-0-0000
{CO172892 Spk D, 4080 nglg Spike) 4000 588 4420
DAL-SD-BPP01-0-0000
(CO172892 Spk E, 40008 ng/g $pike) 40000 588 25800
DAL-SD-BPP02-0-0000
(CO172098 Spk G, 4000 ng/g Spike) 4000 504 3880 84
DAL-SD-8PP02-0-0000
0172083 Spk M, 40000 ngyg Spike) 40000 504 25100 a1
DAL-SD-BPP03-0-0000
(CO172804 Sk J, 4008 ng/g Spike) 4000 1080 4140 77
DAL-SD-BPP03-0-0000
1CO172094 Sp X, 40000 ng/g Spikey 40000 1060 23200 55
Average: 73
Standard Deviation: 16
Note: Sincs this y table sh ded results, recovery values may vary slightly from the values in the raw dats.

"Exygen Research Page 27 of 110



Interim Report #23 — Analysis of Sediment Samples

Exygen Study No.: P0000760

p- 28

Table VII. Surrogate Spike Recovery of *C PFOA in Sediment

Samples
*C-PFOA
Amount Amount
Exygen Sample Spiked Recovered Recovery
D Description (ng/g) Wet Weight (%)
(g
C0172892 DAL-SD-8PP01-0-0000 4 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000 4 NR NR
C0172892 Spk C DAL-SD-BPP01-0-0000 4 NR NR
C0172892 Spk D DAL-SD-BPP01-0-0000 400 NR NR
C0172892 Spk E DAL-SD-BPP01-0-0000 4000 NR NR
C0172883 DAL-SD-BPP02-0-0000 4 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000 4 ‘NR NR
C0172893 Spk F DAL-SD-BPP02-0-0000 L) "'NR NR
C0172893 Spk G DAL-SD-BPP02-0-0000 400° NR NR
C0172893 Spk H DAL-SD-BPP02-0-0000 4000 NR NR
C0172894 DAL-SD-BPP03-0-0000 4 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000 4 NR NR
C0172894 Spk | DAL-SD-BPP(03-0-0000 4 NR NR
C0172894 Spk J DAL-SD-BPP03-0-0000 400 NR NR
C0172894 Spk K DAL-SD-BPP03-0-0000 4000 NR NR
Average: NR
Standard Deviation: NR

NR = Not reported due to quality controt result fallures. Ses Table Vil for re-analysis results.
Note: Since this summary table shows rounded results, recovery velues may vary skigntly
from the vaiues in the raw data.
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Table VIII. Surrogate Spike Recovery of °C PFOA in Direct Injection
Sediment Samples

3¢ PFOA
Amount Amount
Exygen Sample Spiked Recovered Recovery
iD Dascription (ng/g) Wet Weight (%)
; {ng/g)
C0172892 DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Spk C DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Spk D DAL-SD-BPPO1-0-0000 4000 NR NR
C0172892 Spk £ DAL-SD-BPP01-0-0000 40000 NR NR
C0172893 DAL-SD-BPP02-0-0000 40 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000 40 NR NR
C0172893 Spk F DAL-SD-BPP02-0-0000 40 NR NR
C0172893 Spk G DAL-SD-BPP02-0-0000 4000 NR NR
C0172893 Spk H DAL-SD-BPP02-0-0000 40000 NR NR
C0172854 DAL-SD-BPP03-0-0000 40 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000 40 NR NR
CD172894 Spk | DAL-SD-8PP03-0-0000 40 NR NR
C0172894 Spk J DAL-SD-B8PP03-0-0000 4000 NR NR
C0172884 Spk K DAL-SD-BPP03-0-0000 40000 NR NR
Average: NR
Standard Deviation: NR

NR = Not reported due {0 quality control result failures. Ses Tabis |X for re-analysis resuits.
Notle: Since this summary table shows rounded results, recovery vaiues may vary slightly
from the vahues In the raw data.
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Table IX. Surrogate Spike Recovery of °C PFOA in SPE Extracted

Sediment Samples
YC-PFOA
Amouni Amount

Exygen Sample Spiked Recovered Recovery

0 Dascripton (ngig) Wet Waight %)
(90

Co172862 DAL-SD-BPP01-0-0000 40 520 130
C0172892 Rep DAL-SD-BPP01-0-0000 40 510 128
C0172892 Spk D DAL-SD-BPPO1-0-0000 4000 3750 94

C0172892 Spk E DAL-SD-BPPQ1-0-0000 40000 26800 85 -
C0172893 DAL-SD-BPP02-0-0000 40 478 120
C0172893 Rep DAL-SD-8PP02-0-0000 40 518 120
CO172893 Spk G DAL-SD-BPP02-0-0000 4000 3500 88
C0172893 Spk H DAL-SD-BPP02-0-0000 40000 25200 63
C0172884 DAL-SO-BPPO3-0-0000 40 45.2 13
C0172004 Rep DAL-SD-BPP(3-0-0000 40 40.3 101
C0172804 Spk J DAL-8D-BPPO3-0-0000 4000 3060 7
C0172894 Spk K DAL -SD-BPPG3-0-0000 40000 22100 55
Average: 97
Standard Deviation: 27

msmmwmwﬁmwm.mvwnmmymmy
from the vaiues In ihe raw data.
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Table X. Total Percent Solids in Sediment Samples
Exygen Sample
ID Description Total Sollds (%)
C0172892 DAL-SD-BPP01-0-0000 66.54
C0172893 DAL-SD-BPP02-0-0000 54 .37
€0172804 DAL-SD-8PPC3-0-0000 44 .48
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Figure 1. Typical Calibration Curve for PFOA in Methanol
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Figure 2. Extracted Standards of PFOA in Methanol, 25 ng/L and 50
ng/L, Respectively
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Figure 3. PFOA 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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Figure 4. Chromatogram Representing a Sediment Sample Analyzed
for PFOA (Exygen ID: C0172892, Data Set: 042806D)
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Figure 5. Typical Calibration Curve for °C PFOA in Methanol
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Figure 6. Extracted Standards of °C PFOA in Methanol, 25 ng/L and
50 ng/L, Respectively
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Figure 7. “C PFOA 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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Figure8. Chromategram Representing a Sediment Sample Analyzed
for °C PFOA (Exygen ID: C0172892, Data Set: 042806D)
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APPENDIX A

Study Protocol
P0000760
(Exygen Study No. P0000760) with
Analytical Method
and
Protocol Amendments
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Exygen Prowcol Mumber: PO000760
STUDY PROTOCOL

Study Title:

Analysis of Perfluorooctaneic Acid (PFOA) in Water, Soil,
Sediment, Fish, Clams, Vegetation, Small Mammal Liver and
Small Mammal Serum Using LC/MS/MS for the 3M Decatur

Monitoring Program

Exygen Protocol Namber: P0000760

tory: Sponsoc Representative:
Exygen Research Michael A. Santoro
3058 Research Drive Director of Regulatory Affairs
State College, PA 16801 3M Buildiag 0236-01-B-10
Phone: (814) 272-1039 St. Paul, MN 55144
Phone: (651) 733-6374

Page | of 63
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Exygen Protocol Number: POO00TS0

o
DISTRIBUTION:
1) Jaisimha Kesari, Study Director, Weston Solutions
2) John M. Plaherty, Principat Investigator, Exygen Research
3) Michae} A. Santoro, Sponsor Representative, 3M Company
4) Exygen Rescarch Quality Assurance Unit

_—~

-~

Page 2 0 85
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Bxygen Protocol Number: PO000760

-~ PROTOCOL APPROVAL

Study Title: Analysis of Perfluorcoctancic Acid (PFOA) in Water, Soil, Sediment, Fish.
Clems, Vegetstion, Small Mammal Livers and Small Mammal Serum
Using LC/MS/MS for the 3M Decatur Monitoring Program ’

Exygen Protocol Numbey: P0000760

APPROVALS

i

“Jaisiroha Kesari, Study Director
Weston Solutions

et 2. S ot

Michaet A. Su'uﬂro. Sponsor Reproscntative

3M Company
ﬁ!fﬁ W iﬁfﬁ
M. Flsherty, Principal investigator Date
Exygen Rescarch
Sbwd gz 2h-cor 200/
_Richard A_ int, President, Facility Management Daty
Bxygen R
/ /0,
Lydid Shaffer, Techni Quality Assurance Unit 1e
Resgearch
F
Page 3 of 63
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Exygen Protocol Number: POC0GT00

—
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Exygen Protocol Nurnber: PO000760

- INTRODUCTION

The purposc of this study is to perform analysis for perflucrooctancic acid
(PRFOA) in water, soil, sediment, figh, clams, vegetation, small mammal livers
and small mamma! serum uging LC/MS/MS for the 3M Decatur Monitonng
Program.

The study wili be sudited for campliance with EPA TSCA Good Laboratary
Practice Standards 40 CFR 792 by the Quality Assurance Unit of Exygen
Research.

TEST MATERIAL

The test material is perfluorooctanoic acid (PFOA} and was purchascd from
Sigma-Aldrich.

PFOA .
Chemical Name: Perflucrooctancic acid
Molecular Weight: 414
Lot Number: 23116HB
-~ Purity: 97.64%
Transitions Monitored: 413 — 369 (for quantification) and
413 — 219 (for confirmation)

SURROGATE FIELD SPIKE COMPOUND

The samogate field spiking compoud is C labeled perflucrooctanoic seid
(”;: PFOA) and was purchased by 3M from Perkin-Ebmer Life and Analytical

Sciences.

“C PFOA
Chemical Name: 1,2-13C perfluorcoctanoic acid
Molecular Weight: 416
Lot Number: 3507-195
-~ Purity: 97%
Transition Monitored: 415 ~» 370

Page 5 of 65
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Exypen Proiocol Number: POO0CT60

—_— OBJECTIVE

Trc purpose of this study is to perform amalysis for perflugrooctancic acid
(PFOA) in water, soil, sediment, fish, clams, vegetation, small mammal livers
and small mammal senam for the 3M Decstur Monitosing Program using the
current versions of the following Exygen snalysical methods:

V0001780: “Method of Analysis for ibe Determination of Perfiuoroociancic
Acid (PROA) in Water by LC/MS/MS”

V000{781: “Method ofAnlyu‘.c for the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS™

V0001782: “Method of A-lym fioe the Determization of Perfluorooctanaic
Acid (PFOA) in Sediment by LC/MS/MS™

V0001783: “Method of Analysis for the Deteemination of Perfluorooctanoic
Acid (PFOA) in Fish and Clams by LC/MS/MS”™

V0001784: “Method of Analysis for the Determination of Perfluorcoctanocie
Acid (PPOA) in Vegetation by LC/MS/MS™

Y0001785: “Method of Amlysis for the Determination of Perfluorooctanoic
Acid (PPOA) in Smell Mamms) Liver by LC/MS/MS™

V0001786; “Method of Analysis for the Determination of Perflucrocctansic
Acid (PFOA) in Small Mamma) Serum by LC/MS/MS™

TESTING FACILITY

Exygen Research

3058 Regcarch Drive
State College, PA 16801
Phone: (814) 272-1039

STUDY DIRECTOR

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

1400 Weston Way

West Choster, PA 19380
Phoune: (610) 701-376)

Fax: {610) 701-7401
jkesari@westonsoltions.com

Exygen Research
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~ SPONSOR REPRESENTATIVE

Michaci A, Santoro

3M Company

Director of Regolatory Affairs
3M Building 0236-01-B-10
St. Psul, MN 55144

Phone: (651) 733-6374

PRINCIPAL INVESTIGATOR

Joha M. Fisherty
Rescarch

Exygen

3058 Research Drive

Site College, PA 16801
Phone: (814) 272-1039
john. flaherty@exygen.com

PROPOSED EXPERIMENTAL START AND TERMINATION
- DATES

It is proposed that the snalyhical portion of this study be conducted from
October 01, 2004 to Decomber 31, 2005. The actual experimental start and
termination dates will be included in the final report.

IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

The following are tho test sysiema for this study:
Water (groundwater and surface water)
Soil

Sediment

Fish

Clams

Vegotation

Small Mammat Liver

Small Mammal Serum

Tho samples will be collected by Wesion Solutions. The control samples will
—~ be purchascd and prepared by the testing facility. Purchase and processing
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details for the control samples will be included in the final report associated
with this study.

The test sysicms wore chosen 10 access the environmental impact of PFOA in
the Decanrr, Alabamas srea.

SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Water, 20il, sodiment, fish, clam, vegetation, small mammal Jiver snd small
mammal serum samples will be received ar Exygen directly from Weston
Solutions. The details of sanple procuremnent for this study are cutlined in the
3M wodk plan enlitied “Phase 2 Work Plar for Sunpling Environmental
Medin” The number md types of samples collected will vary depending
availability in the Geld. The totsl number of samples received and analyzed
for each matrix will be documented in the final report associated with this
study.

Water, s0il, and sediment samples will be used a3 received without further
processing at Exygen. These samples will be stored refrigerated a1 2°C-8°C.
Fish, clam, vegetstion and small mammal liver samples will be processed
sccording to the appropriate analytical method (see Appendix I). These
samples will be stored frozen &t S -10°C.  Small mammal wholc blood
samples will be centrifuged in the field st 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 md proceasing of the samples will be documented in the final
report and yaw data associated with the study.

SAMPLE IDENTIFICATION

Prior to snalysis, cach sample will be assigned a labomtory sample reference
number. The reference number will be unique and will distinguish each
labosatory sampic thet is prooessed theoughout the anaiytical procedure.
Chromatographic data will bo identified by the laboratory samplo rofercnce
nurnber.

Sample storage conditions and locations will be documented throughout the
study.
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ANALYTICAL PROCEDURE SUMMARY

References:

V0001780: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Watexr by LC/MS/MS™

V0001781: “Method of Analysis for the Detenination of Perfluorooctancic
Acid (PFOA) in 8oit by LC/MS/MS™

V0001782: “Mcthod of Analysis for the Detcrmination of Perfluorooctanoic
Acid (PFOA) in Sediren: by LC/MS/MS”

V00D1783: “Method of Analysis for the Determinstion of Perfluorooctancic
Acid (PPOA) in Fish and Clams by LC/MS/MS™

V0001784: “Mcthod of Anslysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS”

V0001785: “Method of Analysis for the Determination of Perfluorooctancic
Acig (PFOA) in Small Mammal Liver by LC/MS/MS™

V0001786: “Method of Aralysis for the Dotarminstion of Perfluorooctanocic
Aeid (PFOA) in Small Mammal Serum by LC/MS/MS"

The above methods use analytical conditions capable of scpasating the
isomers of PFOA. The final report will include the isomers summed into totai
-~ PFOA found.

VERIFICATION OF ANALYTICAL PROCEDURE

A laboratory control sample will be used for the preparation of fortified
controi samples. The test substance will be made into sotutions as per the
method, and added 10 the matrices via a micropipettc.

For water sampling, Exygen will supply oae bottle per sample collected. The
bottles will be 500 mL precicaned Sci/Spec Premicr wide mouth HDPE
bottles. Thesc bottles bave been routinely used for PROA ssmple collection at
the testing facility and have been thown t be free of PFOA. All oontainers
used brwuzwnpl:coneaionwiube:hippcdtolbcmnplelowion
containing 100 ng of '>C PFOA (equivalent fo 500 ng/L in the final sample).
Samples will bo added to each iner 10 & vol ic fill kine a1 200 L. A
field duplicate, 8 low field spike and 1 high Coid tpike of each sampie will be
collected. Thebwmd)dahﬁc!dlpikawiﬂcminPPOAuwellu
perfluorcbstanesulfonste (PFBS), perfluorohexanesulfonate (PRHS), and
perfluorooctancaulfonate (PFOS).  Thesc compounds are inchuded in the
solutions vsed to spike the sumples. The results for PFES, PFHS and PFOS
S will not be reported in this stedy. Exygen will supply one field blank {control
water) and two field blank spikes (corrol watsr fortified with PFOA a1 2 low
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and high Jevel) for every tweaty ssmpies collected. At the testing facility.
each water sample (excluding field duplicates and field spikes) will be
extracied ip duplicate and will also be fortified at & low and high
concentration with PROA and processed through the described procedure to
determine method accuracy and to chock for bias.

For soil, sodiment, clams, and vegetation, Exygen will supply one 500 mL
precicaned Sci/Spec Premier wide mouth HDPE bottie per sample collected or
a zip-seal bag. All containers/bags used for sarmple collection will be shipped
to the sample location. Samples will be added 10 each container or bag in the
feld.” At the testing facility, each sample will be extracted in duplicate and
will also be fortified ai 2 known concentration with PFOA at both a low and
high level and processed twough the doscribed procedure 1o determine
method sccuracy and so cheek for bias. C-PFOA will also be added to each
sample in the laboratory prior Yo extraction at the level specified below.

" For small mammal liver, Exygen will mpply a 50 ml polypropylene

contrifuge tube. For small mammal scrum, Exygon will supply a collection kit
for each sampic comisining serum scparator tubes {red top), vacutsiners.
needle holders and needles, tranafer pipettes, and polypropylene wbes. At the
testing facility, esch liver and serum sample will be extracted in duplicate and
will also be fortified at a known concentration with PFOA at both a low and
high level and processed hwough the described procedure to determine
method accuracy &ad 10 check for bias. >C-PFOA will also be added to each
sxopke in the laboratory prior to extraction at the leve! specified below.

Low and high epiking ievels for each matrix are defined below:

Matrix Low PFOA High PFOA "C-PFOA
Spiking Level ; Spikiug Level | Spikiag Level |
Water 500 ng/L 5000 ng/L 500 ng/l
Sol snglgy 40 ng/g “Ongg |
Sedimeny 4nglp 40 ng/y 40 ny/g
Fish 10ng/g 100 ng/g 100 ng/g
Clams 10 ng/g 100 ng/g 100ng/g |
Vegetation 10ng/g 100ng/g 100 ng/g
Small Mammal Liver 10 ng/g 100 ng/g 100 ng/g
Small Mammal. Scrun 10ng/g 100 ng/mlL 100 ng/mL

Rocoveriss wre anticipated 10 bo bétwoen 70% and 130% of the fortified
levels; however, the exact precision and accuracy will be determined by the
analysis of the -quality control aamples described above. A siatement of
accuracy will be included in the finai report.

Prior to sample analysis, a Isborstory control spike study will be conducied in
water to justify the wse of ’C PFOA results 10 establish procision end
accuracy of PFOA samples. The following samples arc to be prepared:

Exygen R:&earch
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Two control watar blanks
Two control water ssmples fortified at 250 ng/L with 1’C PFOA
Two control water samples fortificd at 250 ng/L with *C PFOA and at
250 ng/L with PROA.

» Two control water samples fortified & 5000 ng/L with "*C PFOA and

st 5000 ng/L with PFOA.

The sbove samples are to be extracted and analyzed according to method
V0001780 entitlod “Method of Amalysis for the Determination of
Perfluorcoctanoic Acid (PFOA) in Wates by LC/MS/MS.”

METHOD FOR CONTROL OF BIAS

Control of bias will be addressed by taking representative sub-samples from a
homogeneous mixture of each matrix from untrested control semples, and by
analyzing af beast two levels of fortifications.

STATISTICAL METHODS

Statistics will be limited to thosc specified in the subject methods and to the
calculation of average recoveries, as applicable.

GLP STATEMENT

All aspects of this study shall be performed and reported in compliance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 792. The final
repost or data package (supplied to the Spomsor) shall contain a statement that
the study was conducted in compliance with curremt and applicable GLP
standards and will outline any devistions 1 the study from those standards.
This statement will bc ugned by the Study Director and Sponzor
Reproseniative.

REPORT

Aﬁmlxeponwﬂlbemedbytbepdncipdimdm or their designee
at the conclusion of the study. The report will include, but will not be timited
to, the following:

Exygen Research
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. The name and eddress of the Study Director, Sponsor Representative, and

of the testing facility.

A usement of GLP compliance (any relsted documentation, such as
chain-of-custody records, must be in the study records).

The signed and dated statement by the Exygen Rescarch Quality
Assuranoe Unit regarding dates of study inspections and dates findings
wese reported 1o the Study Director end Management.

A dexcription of the exact analytical conditions employed in the study. If
the subject method wag followsd exactly, i is necessary to include only a
copy of the analytical method. Asny modifications to this method will be
incorporsted into the repart. If the method is photo-reduced, the project
number and page sumber muat be included on cach page.

Description of the instrumentation used and operating conditions.

All results fom all sets anslyzed. Control and fortified samples will be
identified and the data table will include sample number and fortification
level.

Representstive chromatngrama for each analyte in cach matix, including
chromatograms of a sandard and & controf ssmple, and a chromatogram at
a fortificatinn level. The location of the analyse peaks will be clearty
identified in all chrometograma,

Al circumstances (hat may have affected the gquality or integrity of the
data will be documented in the report.

Locations where raw data and the finsl report are 10 bo archived.

Additions or cotrections 1o the final report shall be in the form of an
amendment signed by the Study Director. Tho amendmient shall clearty
identify that part of the report that is being altered and the reesons for the
alierations. The amendment will be signed and dated by the Study
Director and the Sponsor Representative,

SAFETY AND HEALTH

e Laborstory personnel will practice goad sanitation and health habits.
o Every reasomable procaution shall be taken to prevent inadventent

expogure of persomne]l and the environment to the test or reference
substance(s).

Exygen Research
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~ AMENDMENTS TO PROTOCOL

All significant changes (o the smalytical protocol outlined here will be
expreased in writing, signed and dated by the Study Diractor and Sponsor
Representative. Amendments usually will be issued prior to initiation of study
plan change. However, when s change is required without sufficient time for
the issue of s writien amendment, that changs may be effected verbally with
wppotting documentation signed and dated by the Study Director and
followed with a written amendment ss soon a3 possible. In this case, the
effective date of the written amendment will be the date of the documented
change. Copics of the signed amendments will be sppended to all dictribuced
study plan copies. The original amendment will be maintained with the
original study plan. Any devistions from the stady plan or from the analytical
method as provided will be documented and reported promptly 1o the Sponsor
Represeniative.

DATA RECORD KEEPING

Records 10 be maintained include the following (a5 appropristc):

Sampic tracking sheet(s)

Sample receipt records, siorage history, and chains of custody
History and preparation of standacds (stock, fortification, calibration)
Description of any modifications to the method

Instrument run sheets, bench-gheets or logs

Analytical data tables

All chromatographic and imstrumental conditions

Sample extraction and analysis dates

A complete listing of study personnel, aignatures and initials
Chronological presentation of all study correspondence

Any other documentstion necessary for the reconstruction of the study

> % P P e % s e B O

Chromatograms- All chromatograms will contain the following:

s Sample identification, injection date, arow or other indication of the ares
of interest, and injecti b ponding o the run.

s Additionally, fortifications will include the amouny of analyte added and
the samplo qumber of the sample that was fortified.

« Amiytical standard clwomatograms will additionally include the
concentration (e.g., ug/mL).
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e Aspart of the documentation the following shoets will be included in each
analytical set; @ run shoet listing the sampies to be run in the sct, and an
instrument conditions sheet describing the instrument type and operating
conditions. :

o All applicable requirements for reporting of study results as per 40 CFR
792.185.

QUALITY ASSURANCE

Tho QA Unit of Bxygen Research will inspect the study at intervals adequare
to aasure compliance with GLP's, and will repost the indings of audits to the
Study Director, Exygrn Mmagement, and the Sponsor Representative.

RETENTION OF DATA AND ARCHIVING

All had copy raw data, including, but not limiled to, the original
chromstograms, worksheets, correspondence, and results shall be included
with the data packsge submitted to the Study Director. These will be archived
with the original study plan, amendments, final report, and all pertinert
information from the Sponsor,

The testing facility shall kocp all clectronic raw data and any instrument,
equipment, and siorage Jogs for the period of time specified in 40 CFR
792.195. Ap exact copy of the materials submitted 1o the study director will
als0 be kept ot Exygon Research.

Exygén will obtain parmission from the study diroctor before discarding or
returning samples.

Exygen Research
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APPENDIX 1

ANALYTICAL METHODS

Y0001780: *Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MSMS”

VO0001781: “Method of Analysis for tho Determination of Perfluorooctancic
Acid (PFFOA} in Soil by LC/MS/MS™

VO001782: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediraent by LO/MS/MS™

V0001783: “Method of Analysis for the Detcrmination of Perflucrooctanoic
Acid (PFOA) in Fish and Clams by LO/MS/MS™

—- V0001784: “Method of Analysis for the Detenmination of Perfluorooctanoic

Acid (PFOA) in Vegetation by LC/MS/MS”

VQ001785: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PPOA) in Small Mammal Liver by LC/MS/MS™

VO001786: "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Murmnal Serum by LC/MS/MS™

Page 13 o/ 65

Exygen Research Page 56 of 110



p- 57

Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: PO000T60
ﬁ
ANALYTICAL METHOD
Mothed Nesmber: VOOU1700
Mothod of Analysis Sy the Dettrmination of Perfiver AcM (PTOA) is Water
’ y LCABME
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/i o -
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r
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Sryge Reswnch dothad Number VOIO! 700
ANALYTICAL METROD

Metiod of Asalysie fx the DX iantion of Perth i Acld (PFOA)} in Water by
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10 Scope
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Bxypu Eaenrh Mrtnd Numthw VO08 1739
ANALYTICAL METNOD
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ANALYTICAL METHOD

Motod of Analysis £ the Determiastion of Perfiuersechancic Acid (PFOA) ia Wawr by
LCSS
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ypee Rastach Diathed Number VOBO) T80
l ANALYTICAL MRTHOD l
Analysig for the Detesmmation. Asid (PPOA) in Waser by
. LCADIAMS

W1 P umpis Snifel ik own aome of PPOA priar 16 sxtecton. kse
e bllowing equation o calcutate te percent recovery.

Ruovery () =

{onduaiyte trad (ng'1) - smatyte touc iz comeot agty] o
melyie sdisd (9L}

5CH
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygea Protocol Number: PO000760

P
ANALYT,CAL METHOD
histhod Number: Y0001781
Saethnd of Analysts for ha D inndies of Posie AsiG (PPOA) ta Seld by
LCAMIAS
AsalySiasl Tasting Facility: Pxyges Rosaarch
3058 Resewxod Drive
State Collage, PA 16801
Aposeved By:
PPA C—J\Ll _JP!HE:]
Poil Commody v Dete
Technical Leader, LC-MS, Bxygem Regsarch
2541
Pty 7 Dua
Vioe President, Opervtions, Exypsn Resswch
f‘
Toul Pages: 7
ﬁ
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p- 65

Exygea Protocal Number: P0000760

Bxypes Rowarh Muthod Numiper VOOG1 741

| ANALYTICAL METSOD |
Mathad of Analysis fbr the I ion of Perth Asrid (PPOA) in Bosl by

LC/MAME

1.8

0

1

0’

50

Scope

m*b-“*’ﬂhﬁlﬂhﬂmof
uid by High Purks Cluo ,,,wﬂnnmmu

2@ Alwme sbasve e hborasry prcaces.

22 Comwult the appeoprisie MED3 befors handiing any chenical for proper 2siety
procaions.

31 AsNest S gof wet sempis v examction.

A2 Nuqhmnl-hlhuil-qb.

33  Samples siord whigerwed thowid be allowsd © squilivaie 0 room

e .Al-_-'h—hwmmmmhmu
35 Semple collection prosadem will be specified in the sampling plan By e

Reageuin mmd Rupiucds

4 Wow-H0LC pude
42 Mathewol - HFLC greade

13 [ of 1 000001 g
.4 w«-bhmﬂ '-::m..uu

5.0 M(l?)?ﬂﬂlblﬂnhmmnm
511 Waters Sep Palt Vas 6 o (15)1C18 SP8 canridges.
s12 n-z—uu

313 Ulrssesic bath.

P 2002
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Interim Report #23 ~ Analysis of Sediment Samples Exygen Study No.: PO000760

EBxygen Pyotocol Nuxrber: PO000?60

o~
Bayps Aevewch Mrrhast Nemeboe V9831784
ANAL' METHOD
Mathed of Analysis for the Dotannisstion of Parfuervectaneic Acid (PFOA) ia Sesl by
LoMsms
S.44  Wrs-accion daker.
$13  Contrihge capsble of spicaing SO rl pelypeopylens nubes a1 SO00 rpas.
60  Otwomatogriphic Sywem
61  Asslytesl Cohim: Fiaophass RP (Keysiens Saisatrie), 2.3 mes x SO mm. 54
AL R2S95-052130)
€2 Twmpwwes: 30°C
63 MebilePmes(A): 2 s Ammsonicms Acetais i Witer
&¢  MehiFumee(B): Momuasi
“ “.m-4
Fow Rale
lﬁﬁ) %A -1}
(] 65 3 [ 3}
Y [ ] 33 4
.0 3 75 [ 3]
200 25 » [ &}
2s 6 3 [ %)
66 injection Velume: 13 pL (com be bacreanssd 1o a8 wtuch #6 30 4L).
67 Quentintien; Peak Ases ~ atomal stamdard calibration cayve.
68 BT ~ 1) svontes.
~ The sbove cenditens we itanded 1 s guide and may be changnd in order 1o
optimize the HPLC syvieas.
70 MS/MS Sysem
2.1 Mode Bleckowpray Negaiive MEM mode, monitoring 413 —v 369 vz for
Tan above conditions wo wicnded w & guide sd may be changed in ordes 1o
optirzine e MSMS sysem.
40 Propaiion of Selutions
8 Mobile Phaae
L1.! 2 mM swwexinm sostats in water s prapaced by adding 0 154 g of
nmesian 3008 1o 1000 mal of waler.
Axmisis velossas mpy de psopased.
Page o7 ~
fh
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: POO00760

g Rusexh Motoed Vumsbor VOIS 791
L ANALYTICAL METHOD ]
Method of Ansiysis Detarminasion of o Acid (FPOA) i» Seil by
T MM

9¢  Dumdesd reparstion

5.1 Semiesd Bock/Fanifienion Sohsica

9.1.1  Poopars » sock mistion of ~100 pg/ml of PPOA by weighing 10 my
of malysical sendesd (eecected for purity) and Glute te 100 mL with
mohanel in ¢ 125-ml LDMR bortle.

942 A 10uptml. Sxificaion snlution of PROA is prepared by bringiag 10
ol of the 100 pgmi. sadvtion 10 8 final voloe of 100 with mgtiunel
00125 ml. LDPP botie.

913 A LOpgml fortification shution aTPPOA is prepared by bringing 10
ml. of the (O sg/ml sedviion 1 o fimel velame of 100 with methanc!
2125 ml LOPS beecie.

934 A0 xpiml futifiencion selution of PROA ia propased by bringing 10
uLof 0 1.0 up/ml selution 10 & fnad voluae of 100 with mechane: ja
2125 ml LDPE bustls.

9.135 A 80! pgfml fortifioation solutien of PFOA is peapared by bringing
10 ml of he B| pgiul sehmion 10 ¢ Sasl volme of 100 wih
methoned in ¢ 125 ml LDPS donls.

906 The uock md Sesfication salations 4o 15 be Kared I & sefrigecaor 8

4°C aad we abis $x & maximurs pariod of 6 momds
Soatm D dobe of propanition.

92 Smades Coliistion Salusiens

P~ 921 LOMS/AMS calibruiion stundards e prigarsd 2 NPLC waier. The
Identival i0 pamples.

922 The hllowing is s typice) is: additiosnl msy be
poupared 28 novded.

?

{

3

O
iq

L 3

D

F
f
i
i
f
g

g§gssx
1]

288588

gBasue
g

J—. ] % ___© 1000 4

* The sxtracied oomemretion of the caleation stuadard is ecunl 2 $x e imitied
somsenrration, 4as &0 the ccmoemiresion of the nmanderd during the evtraction (SPE).
XC = extacid callbration sandesd.

Page 4 0i?
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protoco] Number: PO00QT760

Faygen Ressomh Mvligd Number VOO0 )

l ANALYTICAL METHOD l
Wathod of Azalyws for the of Asid (PFOA) ia Soil by

933 A s mmiard sadetion {reageot baak) REE be Decaared with exch
wiracihed

sat of sndacde
954 Somal coRbration rds in 13-, pelypropylens tobes
2 2°C w6°C, up to two weska.
$235 Ak vohame and tioes of standanis rmsy be prepared aa
seaded.
(08  Rach SuUp

307 Each baxck of samples siracted (typically 20 ox isws) smat mchide o1 lenst

102 Regui for fleld wnd bab i ad spekes will be specifed
in the qualily assurnace piac ¢ Qs projest.

1D Sumple Puirastion

113 Walgh § 1 of sample e 30 mL polypropylems coalzifigs mbes (Rwtify 3
wowded, weplens Ié and mix well)
13 Add 3 mlL of methese] and chals a8 & wrist action sheiowr for - 5 mimuies
113 Temafox fhn tobee o an wltraacaic bath aad scnicass fof ~15 winutcs-
114 Bring the vohime xp m 40 ml. with water i the 50 sl polypropylenc
afage b,

~ omenfags )
03 Comtrifuge bor ~10 miznws ot 3000 rpm.
1.5 Coodities the Cy SPE Cariridges () . & ml} by pasewng 10 il methanci
Sollowsd by 5 ML of HPLL weam (~ 2 drop/aec). Do a0t 31 o cum dry
1.7 Lload (ducamt) the menple on the cosdinoned Ciy SPE carndpe. Drscard
auain

13 Fluw with ~5 ml 1003% methusal Collomt $ mlL of shiak imo Fachared
15 mL polypropyines centrifege Rsbes {Bnad volums ~ S ml).
t1?  Aalyse smples naing electosycey LOMS/MS.

120 Cleomtogrgphy

121 inject G suxs amount of cach rmndund. sampie aad fortiGed sangls imo ¥n
LCAGAE: sytem. A colibeation smdesd mast preveds and follaw ol

analysed enmplos.

123  Smadands of PYQOA coaeipoading 10 ol Jees! five or mare conpartration levels
ust he incledud in an agalytisal sec

123 An cnidre wm of oativension - e % o
begimting and ot e wsd of 2 samgle st Bxusctad standards wast be
intevparsed botwess overy S-1€ Oplas. A2 30 Alesnanive, an st 2 of

Pagn Sl
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Exygea Protocal Nussbar: POO00760

Brygen Ressassh . bothod Nembw VO01781

ANALYTICAL METHGD

Mathed of Asalyns for the D ination of P se Acid (PPOA) = Soil by
- - LOMEIMS

awecd caliisation wwdmds msy bo ijeowd & the Daginaing of 5
followat by celfiestion sendards interapessed evacy 5-10 sernples
s eoccunt A § 2econd 30t of xTacd semdards). Jo mther cose, antracied
salieution stanincds mus be the Gt 2nd leat injestion in o sample set.

124 Use Emowr standasd cwrves for quanitstion. Lineer standied curves s
panarnied £x G aalyts by linsur regression weing 1/x weighting of peak wea
YerRes colibrntion adad sencestration using Maselym 3.3 (0r equivalest)

123 Sample mapease dhweld met exvess manien) rapessss. Aty smphts (e
wxzved samderd yesponess should be Sarthar dikried ad ressstyzed.

10 Acveptanse Criseris

131 Clwomsognm swst show & peak of 2 dengiuer 100 ot 360 au from 3 parsm
of 43 amu. The 413 e pavent oorresponds 1o the PFOA wmion. while the
daughier ion (369 was) repywenns B low of carbon diaxids.

132 W“-‘MMMAMMMNLOQ Ifa
Slank cesteing FPOA & levels prasser than 50 0g/). en 2 new biank sempie
st be obtnined acd the cniire set must be re-anwracied.

133 Recovaries of sonvve] spikes end sty spukee Mk be berwamn 70. | X%, of
Tbsic known velues. I 5 control apike fhils outeids the accepmble fizuta, e
anes g0t of pcapios thenld B0 M-curacied.  Asy mawnix spiks outside 0.
130% should bs svaluaied by the masiysl to deswwrine if r-mxaciion is
warmnied,

134 Any calibration stuierd fomnd 10 Do & statisticsl swiller by uting the Huge
. Erver Tost, may Do anciodad Do she calculation of Ow calibrmtion carve
Hawever, e LIl sumber of exsoid sabibraiion smmdards that esuld be
oxtiuded nowst mel cxcesd 20% of the tota! Mumber of mxtreewd siandards

injocsed.
135 The ceovhiica ceefficient (R) v calitestion curves gmersted must be
20992 @’ 2098s). i collmsiion rebuits fuf outtide Dme hasta, ten

135 Rewatien tines Setvem sandards d mples must R0t IR more than
& 4 % within 2 selytical ren. If rovtion time drid wwcesds this lmh markia
R SRalytical y tham the sat mus: be Fsnatyaed.

Tegr b of ¥
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protacol Numbes: PO000760

Tegmen Rasasrch Mothod Naguber VORO! 784

I ANALYTICAL METHOD

Method of Asslysis fhx the D inacien of Parfl wc Asid (PFOA) in Soil by
LOMSME

146 Calowlstiony

DF = fachwr by which the finsl velums was dilsnd, if nsocssary.

142 M*MﬂhﬂmdmmmMImw
s Bilowing squalios le anicalals Da parosat y.

Recovery (K) =

[swtad mmatyte fomnd (a1 - -uphu-m_(wl.)]
anelyte ided {ogL)

143 Use the fallowiog squation io comvert the smocat af PYOA found s ng/l. 10
p—~ L1 )
PPOA frend (ppb) = (RPQA found (aw'l) & vohaos staciad (0.081))
uple weight (S )
14 Use the fallesring oqastion % culculsic Bie seaenst of PEOA found in ppb
hasad om &ry weight

PPOA found (pd) ey weight = PROA found (ppb) x [160% / 1ot] sohider))

e Tel?
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protoce) Number: POCG0760

ANALYTICAL METHOD
Molod Number: V0001782

Diothed of Analysis Sor fae Desermuination of Parfineresctansic Acd (PPOA) ln
Sedisent by LCASMS -
Analytical Tusting Pacility: Bxypem Rovearch )
- 058 Resmech Drive
Siate Collogn, PA 15301

Approved By

o G, _huol
Toctical Leséer, LC-M3, Exygeo Researcs

Toml Pages: 7

Page 30 of 65

Exygen Rescarch Page 71 of 110



Interim Report #23 — Analysis of Sediment Samples

p-72

Exygen Protocol Number: POODD760

Exygoe Rosoarcd Sathed Musbor Y0001 133

{

ANALYTICAL METSOD

Exygen Study No.: P0000760

TR ———
Moastod of Analyils kv e Devsmnation of Pufisasestsmnis Asid (FPOA) o Sedimerx by

LONAS

10

20

30

L]

5

Sospe

mw-nuwummuwuw
ulby&‘ Ligeid Cluomstopaphy coupled 16 » Wmadom Mas

- sroples.
vomed refiperated sheuid be sllowsd 0 il ® rom

34 ummuwmmmmw'mm
335 Semple po will be Y ) plan for b
posject

pelypropyians contsifige wbes.
S5 Dispestbio miosepipety (30-100ul., 160-200uL).
57 115-ml LDPE zacew-meixh beides.
$13 S-Lshl?lcvhl | -8

55 ppsite.

510 Astopipeties (1901000 L mé 10-100 pd), with disposable tips.
511 Walers Sop Pak Ve € 0¢ (1) 1CI8 SPB carwridpes.

512 SPE woomm manibid.

Paged 'Y
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Interim Report #23 —~ Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Prowcod Number- POCOGTS0

ﬁ
Rxypes Rassesch Mothod Nember VOO0 783
ANALYTICAL METEOD
Wvbed he Determsastion of Nrfluevocctanaic AcKd (PPOA) 1 Sedumem by
. LSS
113 Vorssar.
S04  Wrist-action shaker.
515 Cunirifege capsbie of mpianing 50 mL pelyproyylee tubes ot 3000 pr.
60 Coomstegraphic Sysiam
6.1 Amiynsal Cobsma: Phuopiuas kP (Xaysteos Scimafic), 2.1 oum 3 50 ma, S
(N 82505-02130)
42 Temparsnwe: 30°C
43 Mobils Fimee{A): ) mid Ammenium Acstale in Waesr
&4 MoblloPhase(B): Mothumol
&5 Greadiont Mograx: :
Fiow Rate
Tos(ail 54 %B il
09 3] 33 ['8}
18 [ 1] k] [ 3
80 b 7 [ 3}
300 3 i) 0)
as [ 35 03
64 Injostion Vahame: 13 pl (can be increased 19 @ much 43 30 L)
47 Quectistiac Peak Area — sxternal vandard calbraton seve.
P 43 R T ~ 20 minve
The sbeve conditions are tatanded &5 3 puido md may bo changmd in order 10
optimise the HPLC sytam.
70 MIAS Seum
. LI Mode Blesosspray Negative M meds, movitesing 413 — 369 oz e
FROA.
The chove sondiions are intundsd a¢ & guide and may be chanped in order t»
opinine $e MM symum.
10 Preparsiion of Scbatioes
5.1 Modie Phase
L) 1 M macweahen weme i S is prepared by adding 0.154 g of
Renian acotnts 10 1000 ml of waswr.
Pagedatr
~
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Interim Report #23 ~ Analysis of Scdiment Samples Exygen Study No.: P0000760

Exygen Prosocol Number: POO0O760

xype Semsd Tdothes Number VOBS! M2

. ANALYTICAL METHOD
Metho# of Analysis 2 O ' of Parfassooctancic Acid ( Svent by
LOMIMY

32  Exewios Selusons

321 1% aswtls aaid i werer i prepared by adding 10 mL of acsbic acid o
1000 L. of water.

Aberaste volures may be prepered

90  Sumdand Preparaiion
9.i  Sundan) Swck/Purtifieation Solution
LY Proparv 2 sosk saluiion of ~100 pgml of PFOA by weighug 10wy
of tna’yties! stendand (sorvapted ¢ puzicy) smd diles 0 100 L Wk
eotupo! in 8 125l LDYE bele.
912 A 10 pyml. fortificaton sdakion of PROA i6 sreparsd by bringwy 10
mL of ty 100 uganl. sohution 1o 2 fmel volame of 100 with methase:
a2 t23 ml LDPS bottla
913 A1 Oppinb, fovtification solution of PPOA is wopared by Meing.ng 10
=l of the 10 ppmL wiution Lo & fine) volume of 100 Wilh methons! it
4123 ml LDPE bettle.
914 A0 pgiml rifieation whution of PPOA is praparsd by Winging 10
=l of B 1.0 up/ml. sctation te » Soal volume of 108 with methuno! 18
2125 aai, LDPR bettle.
9.5 Amwu.mn-dmumbym
X ml of he 0.1 selotian 10 & Enal wlume of 100 with
o~ stasel in s 125 ml bonls,
916 Thesack md Detification soksions e © bs sered in 5 refrigeravor st
sppatisnaaly 4°C and 199 %) Rx  miswm peviod of § months
foom the date of prepurstion.

921 LCAMENASS calibrtion -
ofhe 0.] pprml AwtiBention selution.

923 The followlag s » typles] exunple: sddisi ions may be
geoparod s newded

B mak via dilution

Pogeonl?
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p-75

Exygex Protocol Number: POO00760

» § yowone - Motod Number ¥000) 762
S ——
Mathod of Analysis &9 e Determination hﬁ;uﬂnukmm&in!dmby

923 Slare Ml sakionbom stancesde in 1Z5-uL LIWE narrow-mouth bonies
. SICHEC Wb ols mentin.
924 Al velomen md »

aseled

100 Bechlulp

100 Bach buich of stamplew szirscied (typically 30 or Jome) must incleds o leas:
s eniroaied conbel d Mwo LN tosbols forefled N imown
Smesnuntions (lab cencxol spike) te veridy precedursl seecvery for the baich.

162 Rayuh v Sold and b dhapli and npilias wikk bo spesifin
in the quality sasusuncs plaa for this prajest.

of sisndards may be p [V

119 Swmple Barcien
(L) Weigh 3 5 of mmple inte 50 ml. pohypropyiens caowifugs mbes (frtify s
iz
112 AL)S sl of 1% seutis acid, cap, vorex snd shake on & wrist setion shaker

113 Comtifnge the whes &t ~3000 rpm fir ~30 misnins.

MA M-ﬂc..m-ﬁl'(ll.ﬁﬂ.abyp-h‘)o.tm
Sollowsd by 20 mL of HPLC water (~ 2 érop/seo). De pot ist celuma raa dry

s (Gomnt) the wmple on the senditicaed Ci; SPE sastridge  Discard

1.6 Add 20 al of metenel 10 he sudicsest bt in the bosem of the 50 mL
caniriluge hbe. Cop. verten ed shake wm & wrist actica shaker for ~30
i

1137 Coutifegs B tabe st ~3800 rpam Sor 30 sulmetea.
1.8 Decont the mettanel snso G0 saes SPE castyidge. Collact B sluats.
ILS  Woab the colwem with 4 mL of methmol. Coliect the elowe A add it 10 the

1110 Cuondition o Mocad Cpe SPH curtridgs (1 £ 5aL) by puseing 10 mL methancl
mnnn«mmbzm Do #ot it colemwm ren dry
mnn :,u'b-n-ubnnoduv--dbunmmmw

v
1L12 Euis with -5 wil (00% methanel. Collect 3 tsl. of auaie inwe adupied
13 mi polyprapytens s fugs whes (final volume = 5 ml).
11.13 Analyne samples uaing sleckoeprny LOMIMS.

Pags $ of7
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Interim Report #23 — Analysis of Sediment Semples Exygen Study No.: P0000760

Exygen Protocol Number: PO000760

Buyps Rasah Motad Mussber VORI 712
ANALYTICAL METROD
Methed of % Dewrmination ic Acid (PFOA) ia Sediment by
LONESMB

128 Quemmegaphy
12,1 Injent lhe somm amonmt of such osderd, sempls and orifiod sangls inio the
LOMEMS qutem. A caldration stsndard mest preceds and follow olf

walysnd sumples. )
123 Sumdands of PROA cacrvaponding 10 & losat five or mare conceotricion levels
oowst be inclmdad u an aaalylical s

124 U inew standerd cwrves v guantiotion. ch_nd‘mmm

150 Acceptansa Oriaris

D) Chmatograns must ow a Ptk of & Sughier ion at 369 ams froro & parent
of 813 mav. The 413 ame parent corrmponts (0 the PFOA auios, whilke the
duaginer ivn (350 ama) represents the lam of carbon dicride.

132 Methad Slamics mawl 80t contan PPOA ot lyvels grymer thes the LOQ. ¥ »
Sl costsics PFOA xt levele pesaer tan 0.2 apinal. then & naw dlank
sample mast be obtined and the entirs set et be re-extracted.

133 Revevasios of coenrs! splicm and aapwis spiicss Tust Lo becwees 70-1 30% of

135 The samslation cosficiem (R) %r maliration corves gensestsd must be

Prge bol7
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Prosacol Number: PO000760

Begealaeanh - - - Sethod Mamber YOS ) TR

Method of Avniysie Sx ths Detenwination of Parfhatvooctanoic Acxd A) w by
LCABAMS

140

134 Ssteadion Smes bevwam stacderds aod Mmpies ast et ONR mare han
£ 4% within m amalytical nm. X eamntion Sims deikt encesdy this Hamit witine
0 analytios) rvm then the st madt be resmalyeed.

Calculntwwas

M1 U s ilowing squation 19 salalms e smonst of PPOA found (ia ag/iml.
based e peak aree) using e eadad curve (Lneer gremios parsmmens)
goncszted by e Mate Lyax sofwise progra:

PPOA fovnd (sg/ml) = (Pask arza - inkerospt) x DP
dsiope
O = factr by which the final vehss wus dehuind, if Dacesaary.
42 P mepie brtied with knowa esewsis of FPOA prioe 1 catractioo. use
the hlowing squetion te cniculam e percont rocovery.
Racevery (%) =

[ vwmi snaiyse found tagyml) - -mbui-wwouwn_m
malyte sdded (ng/ml)

143 Use the tllewing equation to ceavers the emount of PFOA fouad in ngml 1o
0878 (op0).

PROA fownd (pph} » (RI0A B (opl) 2 fna) valume (3 tpl)]
. vermple weight (3
144 U-‘Mnduﬂf“'y)b‘mhmn'p”w!\
found in ppb based cn dry weight.
PPOA fovad (ppb) dry weight = PPOA fonind (ppd) x [100% / ttal sehde(%)}

Toae Tl 7

' Exygen Research

Page 36 of 63

Page 77 of 110



p-78

Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Protocal Number: POO00T60

ANALYTICAL METHOD
Sdothad Nuber: V0001 703

Muchod of Analysis for 1o I of Pesli ols AcM (PFOA) i Fish
] wod Clams by LENO/MS
Amalytical Tasting Pacility: Buyges Rencarch
060 Ressmah Drive
Siate Coliagm, PA 16001
Approved By:

= N o | VOV
Paul C: Dase

ommally
Techaical Lunder, LC-MS, Bxypen Renourch

é&z ay .
Flahaty Dwo
Vios Preaident, Opsracions, Exypen Resserch

Yol Pagen: §
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO00Q760
Exygen Protocol Number POODD760
ﬁ
By Rusoumd Modwd Nuraber V9001713
AALYVICAL METBOD )

owed of o % AGd (PFOA) 8 Pt ted

. Clams by LCASSAMS

10 Soope

This malhod 's o Yo amployed for the issiation end quantitstion of pwrflocroocunoic
aid by B Derkmanncs Couromewgephy coupiod 1 3 lsadem Mass

20 Balwy

1) Alsmehav uk practices.
23  Consuk e approgmiots MIDS bekowe haadiing sy chamicsl for propee ssfoty

30 Sample Requuasend

1N ] nl-ﬁ;-l-i—.hhrundn.

12 - Samples thenid be procassed bafore muaction Plaoe (he foam sample in »
umnmnmumum " Conta—s
asd Weve open in Secen stonge ovemight ko allow e carhon dlonide
M Nﬁphuuqhmhuwmwor

33 wmwmhm-mmmhmn
e

49  Resgmis mxd Slandavde
41 Wt -HPLC pade

42  Acviositrile - HPLC grade
43 C-i-(M-dI-W’vh
44 Wathenel - HPLC pade

45 Bilies gol {60-200 wesh) - Reaguat prade
46 Mltﬂ-l&-m Rangeat grade

48  1.00mel - Wp&

S0  Lucemens wl Byuipeaent

33 Wu—-wﬂbd“nm:lm

"F ]
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Exyges Prowcol Number: FO000760
~~
Brygen Resenesh Biothad Numsber VOO031772
L ANALYTICAL METHOD
Mathed of [T of Parfiscseesimneic Adid (PFOA) in Fish end
Clams by LOAGS/MS
;«; Retary svepornies.
36 125 ml perdhaped Sanks.
”; ::-prl‘bm
3.
1 o micanpipeis (50~ 100uL., 100-200uL).
.10 sl LDrd
11 2mLaleer MPLC vial kit
::g . (O3G-2000 L sad 10-100 pl), with disposable
Aapipyin with :
S04 SPR wiber (O0mL) (Supsics o 30 NDSHII7). ha
315 Wrist aetian shahe.
516  Connrifage copaibie of spicming 5O ML Pelysvopylsns mbes at 2000 ryen.
60 Clovemtographic Systoam
&1 Asalytics) Cohmn: Pluophsse RF (Keywtte Sclemific). 2.) s x 30 mm, Sy
(PIN: 825630531303
[¥] C
63 MabileFhmae (A): 2l Aramerium Acstae iz Water
64 ModilsFinm (B)
63 Quadiet Pyogrm:
~ Fow Rax
Tineeia} 1.7 nh
[T o a5 0.3
(X ] [ 8 93
L 2% ke o3
20 P » (B
a3 -4 -] '3}
66 Injoction Vehumse: 15 il (sen b0 mcreaned 20 98 much 33 50 pi).
€7 Quessitstion: Puak Ass - axternsl standssd calibrasion carve.
&3 AemTime =73 sioutm.
The sbove conditiens axy inteaded a3 @ guide 1ad razy by changed  ovder o
ogtirnizn the MPLL aysiam.
Pogs b ol
-ﬂ
Poge 39 of 5
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Exygen Protocol Number: PO00760

Mohed Namber VI0B) Y03

Bypen Sosrarnd: . -
- ANALYTICAL METHOD 1
I_"T"m Rantyss for s Dowomiation of ParBeassectancne Ack (TFOA) ie Fiub ot
. Claps by LCASIAMS

70

9.0

MI/MSE Synan
71 Mede Bk Weappive MRM mode, menitoriag 413 — 369 v for
PPOA.

o

Tha shove conditions are inhwnded o & giiide aad By b chanped in axder o
apiicaise the MM eystens.

Proparsion of Sehtions
81 Mobids Phae )
G112 3 sumaning acstels in watwr is prapared by sddiag Q154 g of
aecwian memts % 1000 ol of waes.
82 - Bametion Solstiom
2.1 2% sscevbic acid in mesthancl is prey Yy dissoiving 2 3 of ascorbic
scid i 100 cal. of methancl.
323 0% DimslinAdichloroallane i iluame is prepived by bringing 3 mi
. ofonshyidichlonaians 1o 8 finsl volume of 10 0l wath lelvers.

Aderate volumes may be prepaced.

Standart Prupmticn
91 Susdard SieckPraubemisn Seltion

911 Propums x smck solucien of ~100 ppml of PFOA by waighung 10 my
of sneiytion] candand (carsecied for puzity) dad dikas o 100 L witk
methans] it 3 125-ml. LOPE bottis.

212 A 19 ppwl fersbcation sohmian of PPOA is peepared by hraging |
mlL of tha 100 uppnl. sodetson % 5 flna) volkuse of 100 with wethenol
in 3 125 ml LOPE bostle.,

213 A0} spiml Sesfdcesion sskien of FFOA 1 prapared Oy bnmging 10
AL of e 1.0 ppiml whallen 1o 5 Gual volome of 100 with awihene] 0
0128 ol LDPR bostbe.

914 A 0D xpial SedScuion sshision of PPOA it prapered by Dringiag
10 al of te &) pymi solacen m o final volume of 100 with
‘wadhensl 5 & 125 i LDPE dostle.

933 The wack 2ad foriilication solutions 409 10 be aced in & rfigwraior n
apytexismainty 4°C and we sithls fir & muximury pwrind of § manths

st the date of proparakion.

Papsanid
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Interim Report #23 — Analysis of Sediment Samples

Exygen Study No.: PO000760

Brygso Protocol Number: PO000760

Sxypew Rosswch Mahad Nutder YOR0I 703

e — T ——
Muthod of. B¢ the Detucninetion of PerBucrevctancic Acid (PPOA} i Fiah sed
LOMSAG

Clama by

9.2  Sumdad Calfbcetion Sedetions
92) LOMIAN saliivation suudardy 5o propared in mothanc) vis dikilion
ofthe 1.0 pgial. Suetification sobution,
922 The feliowing is 8 ypies) b additional mey be
propavad s nesdud.

0% e 100 0.0003
9. 3 nlibnton standacds i 125l LOFE sarow-cnooth benies

& 2°C W A7C, w19 six MOMD.
934 Alumaic yolumcs sad csncmtations of sandards may be prspared s
aseded.

100 Bk SeUp

101 Baxch betch of semples axtracied {typically 20 or laas) mast 1acheds w least
oo waeuted oaswel aod twn ysrseted contols Retified i kuown N
CORCIRIFAiens (Jeh centro) spliee) 19 varity procedural cecovery fr the deich.

102 Reguimmnts for Seld snd labecatory duplicates and spikss will b speci fied
10 the quality assmence plem: for this pacject.

115 Sampis Exwacton

L1 Weigh 5 5 of kooes sempls k> 30 ML polypropyleme conmifuge tbes
{fortify o0 noedud, replece lid and mix well)

113 ASA30 L of someminile and shalw 08 & WriR ATi00 shaker Rv ~15 munutes.

113 Phoow the nibes in 5 frewsar for ~1 hows.

its mumummnmmwm;

135 Pack the 20 L PR tbem in suquence with 2 g fiorisil, 2 § sibca gal, 2 g
cuhan, and | g LCNH,. Condition e columns with 20 b of metharwl,
Gven 20 mil of scoomitrle. Disousd al) washes. De 801 Mow Dhs column 10

.

115 Sikmise the 125 ml peacahiped flacks by rinsiag with the 30%
dimathyidichiosolions ia talusns sohiion. Rinae the fask with lokwwnt once,
lowsd by asethanel (¥wee tines). Dry the flaske complemly before e,
it by slsdrying or with & soeem af nicOpen.

Page tofB
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Buygen Ressinc

Bxygen Protocol Number: POO00760

Mothed Mumbar Y800)70)

- ANALYTICAL METHOD
Madod of Asalysis Sv &n ; of. i Acid (TPOA) lo Pish md
. LeAds/Ms

Clams by

130

iny
uns

HE S

1.0
il
Ha2

1

"nie
nas
3% 3

"
118

M’hl‘ unammm‘ sample M ~2000 pem
=10 wicates.
Dﬁhmnhlmmmﬂuuwnmu‘
e pour-shaped k. Collact the ¢haath i Ihe 123 ml. rilamand poar-shape
Dask.

mxo-l.«-m:u-bmi-m:uwm.«u.
Momopmize the essn A phase & Sosamzizar for ~30 spconds and rese
&ﬁ-‘--ﬂ-lo-l.oha:'iﬁhh.u&.

inlss (2 samgle aguin for ~ 10 minaios 00 & wTigh-action shaker.

Plase Go tubes in o Soener v - | hows B
wbhﬁumummu-amm
S ~10 misnies.

Donml the swact oM B e SPE colmmm. Collect e sluste inio e
wme pewbaped Dk and coubing Wik the shuat fom the imuel

SEITORon.

P 20 ml. of scosoniniie Owwngh Cie SPE column wnd combine the shuaie
the sums pear-abepedt Dask_

Add 34 dmps of 000l lo the SXIECL Ik W per-sheped Ausk aac
OYIpOCHY 3t reduiovd prmay using § Notary svisporaics (W < 40°C).

Maks the Sad volume, by ading 2 mi. of 2% sscorbic seid in rasthasol 1
o peas-chaped Ruk md swisl 1 min/idiseolve,
Mbm.lﬂcmuﬁuwﬁp&

Anslym sacxpies using sieoweeprsy LOMEMS.

Quomatograpby

[F9)

h.m—-ﬂmmw‘uhﬁhwnnu
LOANAMMS geum A calibailes saodsrd man procads and Allew i

wmalyned 2mnplen.
Standerds of PROA surraapondiag 10 o eest five or mory soncratiation levela
=t be incladed in = analysca? st

M*nd““mh“nhbﬁ;uu
s ond of & sample ast. Standurds must be intarsperssd betwatn svery 5-10

Un lnewr madenl cuves fr quanituion. Luwer siendard curves o
oaaind o the analy's by Lasss rograseion uelng 1 weighting of peak arcy
nu-\inﬁ-mmduml.)— 3.3 (or squivalem)
okwere symess.

hgrboid
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Exygen Study No.: P0000760

Exygen Proroco] Nuotber: POO0O0T50

Bxyps Ruswch Methad Necber YOOT) 703

ANAL) METHOD
Dathed of Aralysic K1 the Destnmination of Acid (PPOA) i Fish and

by LCAGI/MS

2.8 w”muwmm ABy sbiples Bat
“Mw“hmmumﬂm

139 Ascepumes Srierls
3 Mmm-’ddnmh-m.mhuwm
of41) mn. Tho 413 vma parent cervesponds 10 the PFOA anion, winle the
daghiar ion {369 aun) roprasents O loss of cashon €30xide.
132 hiathod bimks st not cunmis PPOA & levels greser than the LOQ. If s
Slank sentans FROA o lovels gronses than €5 ppb. then » saw black Jample

133 mnw#umﬁ-_»m—mmu

134 meuihl“uﬂlb]-i"hﬂm

Spprepcisty e most be Wbem o adjust ietrument opersiien, snd the
standasds or tha relovant 3ot of mmples shouid b resnalyzed.

134 Esmtion limes Mtwest RAADMs and samples must not oM MorE e
10 % withi ly .4 T ik excaods &is limic within
s analytios) rus o O st sust be reanalyxed.

140 Cuicwlalians

143 Use the fllowiag equasion 10 caicalety e smmoumt of PROA fund (in ng/mi,
bovad cn paskc ares) usieg the sactusd casve (limens ragression paramcicis

142 U-nﬁmwnmmmornm\buhwmm
) (ppd)

FEOA Fowad (ppd) ~ [PEQA found ing/mat.) x Soul volume (mL) 2 OF)

nmple weign ()
DF = faster by whish the Sioal vohune was Shated, if necessery.

M Tl
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Protocel Number: PO000760
F
Bxypen Rassepeh . - Mothnd Mambor VE08) 78}
| _ANALYTICAL METHOD I
of Analysle of Puflacewociancic Acid (PFOA) 1o Figh and
Cloans by LCMSAR
143 P mmples fatified wih knows wmeunty af PPOA prior 10 exirsctios, use
umm-mummmm,
Recovery (%) =
’ [mgﬁum--_-nu‘-m(u[_m
ety added (ng/2)
P~
Tge bold
~
Poge ¢4 of 63
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Exygea Protocol Number: P0000760

ANALYTICAL METHOD
Mothod Nunber: V0001784

Mubed of Ansiyeh har the Dy P Acld (PFOA) e
Vegetntion by LCMEMS

Analytical Tusting Pasilicy: Exyges Resusroh

Total Pagee: 7

Prge 45 of 63
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Exygen Study No.: PO000760

Exygen Protocel Nurober: POO0OT60
~ -
Sypm Reswsech. . Mool Nambor VOIS 3¢
[ ANALVTICAL MATROD 1
of Anlysis lox the Dettrmization of Parfhucrooetancic Acid (PFOA in Vagaton
by LOMEIME
Lo  Scope
mm--uqmun.mumume
wid by High 7 Ligud Qo Why coupled (s & wndem Mam
Spervmuetzis Dusoster (LCMYMY) in vagaiation.
20 Seduty
21  Alws chesve mit Bhorory piactites.
23 ConsR the sppwoprisse MSDS hetice andling wry chasmical fr preper sakety
pansamtions,
30 Sunple Requrvment
3.0 At 20 g ol et sample £x setrasian.
33 Semples sheold be procaessd dafore axtraclien. Placs 1he Bomss tample W »
204 procester ind homepeuize with dry ice. Piscs e Samgles it coamtaiaers
od laove open in Gusm sirnge svimight e allow for carbos diowmide
“ Senl md placa e wmplen I Oveen worege ustl) time of
33 Suuple coBactic proseduses wikl be spacified (n the sampling plen for iy
woject.
40 Reyguis md Susinds
&1 Wer- HMLC grade
P 4.2  Asswoaixile -
43 Curben (3120-000 mash) - Reagant grade
44 Methaool - b
45 Silica gt (60-200 mszh) - Rongont grade
46 Fiorisll (60-100 mesh) -~ Raagant puds
A7 Supexciem LCNH; - Reagent prade
48 1-Osumel - HFLC gude
43 L-Jusstbie il - Raagent prde
o Toluase: I-.u'u: e
a4n -
412 Ammoskes Azetws - A.C.S. Resgmi Grede
413 Pecliusrsosmnois Asid - Sigma- Aldrieh
s0 M—-u!ﬂ—n
51 ANgyp Tqeid oh capedle o w2
“Wﬁ&-mm%:ﬂhd)muu&M1
.Ln-mdbn-)(—mﬂcﬂsmﬂ
52 A dovies v colinct mw dmta for peak intagranian and quasiiaion.
33 Aonyscal bainate spabls of reading 1 0.0000) g,
il
F
Poge 46/ 65
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Exygen Study No.: PO000760

Exygen Protocol Number: FO000T60

Bxypen Ressssch Mechad Number ¥3001784

AKAL YTICAL MXTHOD
of Aralysis for the Delermingion Acid ) | Vepetaion
by LCMMME

60

10

Ratary svaporsior.
5.5 lﬂdpm hh.
14  samldi polypropy ify
s? ls‘mm—nhpuu.
S5  Disposhis missupipem (30- 1000, 100-3008L).
19 128wl LOPFR nanww-meuth botties.
5.00  3ml ¢leer HPLC vind ket

.12 A-n-(lu-wum.u 10-108 uL), with dispossble iga.
313 SPE mbes (30ml) (Supsioo cat. me. NOST1 7).
Wriat asties shukas.

3.15  Camtrifie s capable of qpimming 50 2L polypropyiens tibes 51 2000

Cromeogaphic Sysem

6t Asalytion) Columm: Fiuophuas RPF (eysione Scimtific), 2.1 oen x 30 ram, Sp
@M 13503-0331 0

62 Taspmster N°C

63 Mobils Phase (A}: 2 Amroenlam Acstare in Water

44  MobilePhmse (B):  Mohanol

65 Getiest Progrem:

“w [ 3
[X] 2] 1
10 23 7S
200 3 kel
us o 33

66 lajection Vehume: 15 ul (ems be inoresses 06 s mach as 30 uL).
€7  Quamtitstion: Peak Ares — extarcal stndard calfération: curve.
€5 Ren Time: ~23 misums.

mm*nuuu-.mumummmm»
aptiosize s RPLL syvarn.

Flow Rats
Tima imfn) %A %A mm”
[ %]
[ B}
3
03

MSHS Gymam
7.3 Mode Blsctrospray Negative MRM meds, moaioring 413 —» 369 mz for
PP0A.

Pegu oy
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0300760
Exygea Protocol Number: POODO760
ﬁ
Raypalammd - - " e Mohod Nonhes V0091 T34

{ T ANALYTICALMETHGD —)
deutimm Aeid [PFOA) i Y agriseion

mm*-h—uu-p&unuwmmn
mhl@ﬂm

L0 rq-'--nh-'—
81 Mobils Phaw
f R3] 2 mhd amevonings asstels i water o pepased by adding 0.154 § of
R etz 0 1000 mb. of water.
32 Pusmtiva Selutioss
§3.1 2% ancorhie arid ta sethane is prepaced By dissalving 2 g of sscachic
ocid in 100 mL. of methemal.

322 J0% Dimetholdichisroalitne i8 tincss is propaved by briaging 3 ol
of dimsthydiichiorssilant ko s fal volass a7 10 ml with iokucac.

Alare

90  Standusd Properusion
21  Saadwd Siesi/Fetification Solniea

ol m;muﬂ-a-mwumwummm
~~ of malyten) sunderd (sarvecind for purity) and dikute 10 100 mL. mith
malanel in t 125l LOPE botils.

943 A 19 pymi fonification seletion of PPOA is prepared by bnaging ¢
mL of the 100 ug/ml solution ie & Szal velume of 100 with methanc
ms 125 al LDPY veuk.

9.13  A0) po'ml Svtificetion ssiviion of PPOA is prapaced by bringag 10
b of the 1.0 pgiml sedation 1o & fanl volusse of 100 with methanc! in

- 0125 mi LDYE botthe.

924 A QDI upml fortificacion selvtion of PTOA ia prepured by bringng
Io‘.dhllw-ﬁ-b.umdlmnm
uhagel io 9 123 mi LDPE boule,

5.15  The otk and Sivtificasion solstions are 10 be sored in @ redvgarstor o
Approgisnmiely 4°C naé sre vable for & maximuun peniod of & mone

s the Jais of prapacation,

93  pusdesd Culibeatios Solosions

921 LCAMSALY mlibestion staaderds are propursd in medewo) via dilution
ke ).0 pyl Butification seivtion.

Prgracn®
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protoco) Number: PO000760

xygew Rosssrch Motod Number V008) Y84
. ANALYTICAL MY THOD
Motod of Azalysw Sor the Dutwrmination of e A (PFOA] 18 Vegstation
by LC/MS/MS

922 D Bllowing in o typicsd nidisonal iom 2y be
pewpared as aseded.

.90
___amg i 1 90003
923 Swre all calbrution [0 125-mL LDPE sarrow-meth botiic

22°C 0 §'C, @ W six monals.
924 Adwase vohunes and
monded.

of sandards oy be das

100 BexhSntUp

101 Bach batck of sempiss sxwacesc (ypically 20 or less) Must (nclode a Jeas:
we tiremed ssabol e wmasaid woneh fonified ® kaown
mmw*)-wmmﬁrmuxh.

102 Reqitements Sor fickd sod laboratory duplicases snd mpikes will be specified

~ 8 the quality asucance plas for Lhis peOject.

110  Sample Bxzestion

JEN Wﬂlg&h-qﬁhﬂmwlmﬁmcmm
(Roweify s noodad, replece lid snd mix well).

142 ASdIOmL of scocmitile st chake 0N & wrist action shakes fod ~ 19 misuics.

11 Cniﬁ'h”dmuumﬁuwku-mrm
Jor <10 miweses.

114 Pask and condiien e SPB 1ubes 04 wlaite the pews-shaped fasks.

ni l‘h”dﬂlﬂ.h-«--ﬁl.hﬂ!.ﬂhﬂi;
cathon, 204 ) g LC-NH». Conditien the colwnna with 20 mi of methanoi,
ea 30 Al of scesmaitriln. Discasd all washer. Do not sllsw Uh coluon te

us sﬁnutﬁxwmummum
dimat iyt ol sobstion. Rime the Dsak wid todueng ocos,
blowed by methenct (lres ciamps). Dxy the flmks compisnly bakre use,
aithar by sir-ying or with 3 siveaca of Dicrogen.

117 Decest e euirect om ta « conditionsd SPR cobumn feted inaide the mosth of
e panr-ahaped fAnekc. Collect ihe slusie in the 175 ml silanised posr-thape
Bask.

Pagz Yol Y

Page 49 of 65

Exygen Research Page 90 0f 110



p- 91

Interim Report #23 — Analysis of Sediment Samples

Exygea Prowco Number: PO00CT80
Buygen Bemarch - - drthnd Nasubar VOSP! 734
ANALYTICAL NETHOD

Siotoed Of Amilyvis T e Dviarmination of ParThesvoosanest Acd (FPOA) ia Vegeianon
Yy LOMEMS

120

130

118 Add 20 al of sovtesirile 0 the swmple in ho 55 ml. cumerifigs ube.

119 Nduks the mmpls again, fux =10 minuies on & wrist-actian spakar.

ne mbndm*wmu-mm
45 mitwint.

nn hﬁumh-l’lu—. Coliect the chame win Ihe
ume poardoged Sk md sombine with the slveni Bom the inmssl
anrntion.

T ILI Rapeet sugs 118 teeugh 1).11 agein.

1LIS Add 34 dougs of l-octunsl » G sxiwast i (he penr-chaped flask and
vonpenin ¥ mdetnd preastee nfing s tolary svaporatos (a2 « 40°C).
PR uuumnﬁzudmmm-mwu
e petr-thapad fadk and suisd 10 miz/dimelve.
15 Toemnfer the ety 10 HFLL viels wsing dlaposshis pipets.
1106 Anslyes samples using clecwrospray LC/MS/MS.

Chvacsalography

121 lojuct e same amount of sach stepdard, Mopis and Foriulsd ssmple wic the
LCADSASS sysiam. A calibstion snderd musst preseds and dolow Wi

© taslysed smpits.

122 Sumderds of PPOA saresponding is 6 lesdt ¢ or mors concoatration lovely
oust be included in on analytical sl

V13 Ax wirs a of icwd celibration smdards muN be incieded n e
beginging and o e md of » sumple set. Rawacted smadarde ousi be
iasmpersvd betwaen every 5-10 ampies. As m slbwramiive. an snnre 1 of
w*ﬁ-“wkwuh“dnw
olowei by d calibention d every 510 samphes
00 seoeuss e 3 snoond sof of extacted stuntandt). [ esfher case, exiractnd
calitrniion steculavds wunt be the first and Lt injectios in & msple et

124 Use bimeer sanderd crves for quentitation. Limear sanceed corves ae
mhbmn“w—mmmouﬂn-

verses calfbraciow smcad concemtration esing MassLyax 3.3 (o0 squivelest)

0AWES NS

125 Sampls repomse should 10t excemd standeed cospaNBRE. ARy WO Tha
wcond samdurd responecs shosld be fartber diluied wed veamelysed.

\ Coitasi

131 Cwomstogrm must shew & pask of 5 danghter ion & 360 amu Srom » paren
of 413 amu. The 413 sl parent conteapends v e PPOA ssiewm, whils the
denghter ion (365 smu) roprenswds the Lot of earbon divuids.

Rapabol?
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Exygen Study No.: P0000760

Exygen Protocol Number: POD00760

Raype Rassusch Notnd Mambe: YOO 738

[ Ammcu.;m. ]
otod of Aalyei i e Detmaetzen i< Ac FFOR) s Vegomion

by LCAISAMS

140

13.2  Mahod blaaks must %0t sontais PPOA o lovels gremer then e LOQ. [fa
bk somisias PPOA ot levels ronter Qun 0.5 ppbs, e & 15ew black samp'e
wamt bo shinivad and the antice 50t Must be 7y-ontracted.

133 Recovwrion of couwel gies and matriz apiken ams be bovwaen 70-138% of
©ai knoven valuas. If ¢ eouiral qpike falls aniside tha ascaptable kama, e
onire st oF uamples dhouid be w-airaseg,

134 Awy callboobon wondurd food w Do & uatigical outtier by sting e Huys

e calibration

ns m“mﬂﬂﬂ)ha&uu—wp’u

134 Rowwticn times Sovcme shndesds med menples must not drift mace
£ 4N Vilia i salytical nn. (f cotamtian time drift anzesds chis hamst Wil
 smalytics] run thee: 1he 5ot saust Do reanslyded.

Calculasions

Ml Uste Ang equation w calouie of FFOA found (in ny/mL.
bosed on peak wrew) teing the wandand curve (lioesr regresmon parswecess)
generaied by the Mass 1,yax wftwase peogram:

PROA tund (ag'ml) = (Raak ares - istarospi}
sope

142 Use %o biowing aquadon: to coxvart the smouss of PFOA fouad In ng/ml to
=a's Gwb).

PROA foend (ppb) = (PYDA St (naml) X flnal voluzio (mi) 2 DF)
sample weight ()

D'-hbyvﬂdhhﬂﬂ-nv-“i!my.
143 P nmples futified with knewn smOwmis af PFOA price W sxirechon, use
e follewing equation 10 slesiste the peoars reccvery.
Raoovary (%) «
L] Bund . fisund in cawt!

iy isd (egrg) =

1"
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Interim Report #23 — Analysis of Sediment Sampies Exygen Study No.: PO000760

Exygen Protoco) Number: PO000760

ANALYTICAL METHOD
Mothot Numper: V400! 785

~ Miohod of Analysis Rr ¢ Dolerminstion of Pirinereectangis AcM (PYOA) s Suud
' Mommal Liver by LCHME/MS

3068 Rosemrch Drive
Snis Cullopa, PA 16301

Towl Fagas, 7
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Interim Report #23 — Analysis of Sediment Samples

Exygen Study No.: P0000760

Exygen Protocol Number: POO0G750

~
Eayymn Revossch Meabad Newmber VOOD! 783
ANALYTICAL METHOD
Mothod of Analysis for the e of i Acid (PPOA) in Smal!
Mormal Livar by LOAEAMS
10 Soeps

mwh-hwuumumwmw

ad by Bigt Liquid Chro by soupled 1© & taadem Mass

Spessameinic Deioctr (LLMS/MS) in musll sasensd kiver,

20 Sabwy

21 Always cbesrve sab laberutory practioss.

2 Mhmmmmmmhm-hu
precastions.

30  Saaple Requisement

3L Alesst S gofmel sample M sxiaction.

3.3 Sacapien vhould be processed befers axwaction. Ploce e ferzen sample ia u
%ood pecessor 2 bamogeriae with €ry ioe. Place o sampies 1a cosinner
-dhnq-bh--pwn-hwhmmla
sublimation. uumumumwmmu
aalysia. Mlhiumumﬁm(%mn
snhumhmwhqhmumumw

33 Samgls colleci wil by pecilied in ihe "8 plan O this
pocjent.

P 40  Reageass end Sundarie

4l Waler- ANLC gadn

42 Meheel - HFLK prade

43 Acooainlle - HPLC grade

44 Ampenioo Acwtese - A.CS. Resgent Grace

LX) MM-&#M

56 lastrament snd Bquipmen:

31 A Ngh parie o ) of pumping up 1o 2
Mwﬂuwﬁoh*mdmmn.nw
sk comascied 30 & endanp Mads Specoamter )3

52 A device e callest tow date s peak i i quanfitatisn.

33 Sslnos aapadly of kg W 2.00001 g

54 30 mL diepecable polyproy;

$S 13l dsposabl Py

36 Slecopipms (50- 100ul., 100-200uL).

47 123wl LDPE

33 2wl cher KPLC vialkr

Paga ol
-~
-Puge 53 of 83
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Oygm e

Exygen Study No.: P0000760

Bxygea Protocol Number: POO00760

Momad Nombes VOU01 733

Mothad

ANALYTICAL NETSOD
[ i ic Acid (PPOA) in Small
Marsal Liver by LCASSMS

10

59

110
i
112
L3
sS4
FYH

Autapipettes (100-1000 ul. and 10-100 pL), wish dlapombic tips.
Wong Sop Puk Ve & 0¢ (1) I 8P cmrtridges.

SPE veevan menifid

Tlaswamins.

Wrint-ostion shalcer.
Caxtrifage sapubls of spicmicg 1 $ cul. polypsopylens tubss & 3000 (M.

Cremmegrwphic Hyman

&

64
[ %)
[+

Asalytiosl Colmun: Fiucplisss RP (Kaystone Soientific), 2.) mee 1 30 men, Sy
M 823030321303

Tumpesstars: 3°C
Mobils Phase (A):  2mM Axssceium Acetate & Waier
Mobile Phass () :  Meshanel

-
suzagf
g2auyl

Z

Injactian Velwee: 13 kL (cam be incseed 16 se wuch a3 30 ul)
tation: Pank Ares — entcraal standard calideation curve.
R Time: ~23 wivaine.

The abeve conditions we inlended e & guide and may b changad in order 1»
apiizaine the HPLC qyuam.

NEAL Systen

3

Made: Blscaepmy Nogative MRM mode, mociioniag 413 — 369 mvz for

The dbors cenditions are mladed m ¢ guide mod mny be changod in erder b
optiswize the MIMS systens.

I
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Exygen Study No.: POG00760

Exygen Protocol Number: PO000760

o~
Bryyen Rowemh Idoshnd Nosmbor VDGO | 733
ANALYTICAL METROD
Mol ie for the Detersination of Acid (PFOA) im Sl
Mawemal Lives by LCASAR
20 Praparstion of Boleians
§1  bickils Phese
AUl 2 wmid wmsiaion oM 18 Waler s prepered by sdding 0.154 ¢ of
anneuivm scotte 1o 1000 mal. of waser.
o —
90 St Prapacstion
.1 Susdesd Sock/Ferification Sobeticn
9.1}  Prapers & siock vodution of ~100 ua/mL of PPOA by weighing 10 mg
of matytion vanderd (socveted for parity) and didae to 100 ml with
methamol 22 3 1 25-mL LDPE bonle.
212 A LD upml forsification solmion of PFOA is prepered by brnginy 1
ml. of the 100 pgeal wohssion 10 & fisal Vohune of (00 with metuns
ns 128 ml LDPR betile.
913 AO0) ppml Maiflestion salucien af PFOA is prapersd by bnagwg 10
AL ol B 1.9 gl soiunos 108 Akl vohane of 100 wilk Kwtheest i
a 125 mL LOPR scttle.
914 Thesock snd rilficason solusens 106 1 be Mored i ¢ raBigeran: K
ppesitawiely 4°C and an stable for & waxizeum pariod of & momihs
s the data of proparstion.
~ 91 Sunded Calibcadon Sohuions
92,7 LOMB/AMS saldeation -~ d ix mathuna) via ditulion
ofthe .1 pghal Sutiioation solution.
822 Th- follewing is & typical example: additiona) iows may be
spared ot cneded.
of fenideion  Vobew Didwted 10 Concomvation
[ 14 0 54
[ 0 b od 0
L 1o 1 10
1 ] %0 (4]
b1 ] w 100 [ 3]
19 X 100 &)
923 Sioee Ml saliwatios sivedards in 125wl LDPE natew-mmouth beriles
% 2°C 10 6°C, wp w st momile.
524 A wolme snd 1008 of Kandards may be prepered a6
sanded.
Pugr 4 oi?
~
Poge 55 of 85
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Bxypen Protocol Number: PO000T60

100 Bach SatUp

1o

t20

101

2

uud*mdmn-h)mmm-hm
oot enitwmind casbo) sd fwo untrested wORtOls fartiffed m knewn
—-ﬂ-u—umbﬂmwhuhm
& » and spikes will be specalind
nuﬂv“muﬁm

iz
15 ]
4

13
116
ne
L3

119
1.0

W“ ] .“*hl”l’-mhomhpm(bmﬁu
o0aded, seplace Jié med mix woll). Nos that sheroste weights of liver mey be

masnired dupeniing on e sespie stae vallabic for ues:

Ml-u.nu-.b.uﬂm-uno-l.

o B~ aiotm.

PRning Gample nding
Mlﬁdhmmlwmuul!u

dinpessbis susinifige tube.

Add 3 mi. of sostenitnle med iibs $v ~20 minues on & wrisi-action shaxer
Canarifags the tbes 8 ~3000 rpos fs ~3 minutes.
Dﬂ:hw-n”ﬂ.wmnﬁ-u‘dn
wl. of waler.
Hﬁ-thﬂW(l;GﬂJb’mde
foliowed by 5 mll of HPLC wader (= 3 dovpisec). Do nat ot colunen rus dry

mL. polypropylame cantsi
Aﬂw-b-m B/M5.

Chemangraphy

121

2
123

Injoct e 0me smount of esch sanderd, sample nd fortifiod samplc is Lhe
LOASMS symms. A caliimution standesd mwat precde and follow s

Suaderds of PPOA oewrsaponding ' & Jasst fiva or mose consentraiion livels

st ba imcindad 1 an snplysical ast.

A emize ost of sallbens wds Grent e by wiwb :

he end of » sumpple st M“h*ﬂbﬂwmmilﬂ

samples. M.Mnm-dmmw»

-‘-nd-h‘,' of 3 st followed by

m"yi q-(bmﬁ-mmdlnur&) 3
olther oame, salibration. sandasds must be e flent ‘sod last injection i &

ompin set.

Uss linms smdam) swves B Quemtitalion Limear standerd curves are

Sonerated s the amalyte by Kneer regrension using i/x weighting of peak ses

Mpio
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139

132

n3

13.4

136

Chiomstogres mast ehow & peak of 8 Gaughiar ion &l 369 wou from & pacanx
of 413 wman. The 413 amu parent corvesponsds 1 the PPOA aaion, wikle 1he
Songister sun (69 xxwws) representy e lass of carban dicxide.

Mnthed blanks woes wis sostain PPOA 2t levels posicr tham the LOQ. I 2
sk centaing PFOA o levels pesier tham 10 ng'g, tham 2 pew Blank sampie

44 % witia an smalytical rvn. 1 resemtion time drifl cxcaedy this lmic wilhie
o8 analylion] run (hem the oot mut be resalysed.

Pugebol
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- Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P00O0760
Bxygen Prowocol Number: PODDOTE0
ﬁ
Taypm Resmmh ] . Miataad Numbhoe V000 705
I AAALYTICAL METROD 1
‘Anslysis foc o Desormsination anoic AsiG (PROA) o SanaX
. - Mammal Lives by LONSMS

142 For senplen foatilied with Inews tmovats of PPOA prioe 4 exoscuion, wae
e foliswing squatien 1 calculeme the percesl rwovery.

Resovery (%)=

[NmH@LmWhM(M_m
aeajytesddsd (ng/ml)

143 Use the Solewing squaiias 10 osavwrt the aosoant 6f PFOA found 1 ng/ml o
s ve)

PPOA usd (pd) = [PPOA find (se'ml) x foal yelumg (ind))
esple weigh ()

P 1ol7
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Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protoool Number: POOGO760
F
ANALYTICAL METHOD

i Mekhod Nember: VOUG! 786

Mothod of Asaiysis lor ihs Detormisation of Parlivarnectnseic Ac (PPOA) s Smok
Mawmmal Servm by LOMIMS

Azalytical Tosing Papilicy: Rrypm Rasswrch
3058 Rasearch Drive
Seace Coliege, PA 16001
Appecved By: .
= ., \lakfon
Pl

Connally 1
Techaicsl Lasder, LCMB, Bxygon Rassarch

W whedr
Flahorty Dus
Vica Presidact, Oparsticas, Exygan Ressarch

Total Pages: 7

Poge 39 of 63

Exygen Rescarch Page 100 0f 110



p. 101

Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
Exygen Protocol Number: POO0060
~
Taygen Rassasch Meting Number VOO0 1738
ANAL AL
M Amlyss Acid ) in Small
Masamal Serar by LC/MSAMS
10 Soape
Mnﬁ.bhqﬁdhh%dwdw&mmw
wid by Hgh Perfa ooupiad 16 & fandem Mass
Seestronenic Detacter m-—d-—-ﬂm
20 Sahwy

11 Alweys shearve sals lsborstory practives.
22 m-mmquw for propar ssfery
Possations.

30  Sampis Requicument - <
31 Attt | sl of Wt swupls K satnction.
13 Nu-qbp-—h-ﬁlh-—-h However, hoswmn serum
aamples saust 10 alk » room ‘balore use.
33 ‘#mmﬂHWUtwwﬂﬂhlm

54 losynmeat sad Beuipmeat

2.1 Ab’mmMdenqu’
mwmow*wuwﬂm“sm
L Mam S {LCMSMS).

52 A“l*ﬁﬂlﬂ’&m aad qeannintion
5.3 Amabysies! balunos capabie of reading 1w §.00001 5.

54 ﬂdwﬂmmnl.*

Pl unirs Dispousbie mimepipets {$0- 100uL, »m;

4 1

57 13%ml LDPE mmow-couh

33 2l chess HPLC vialkit

Dispasshie pipeias.
510 Axiopipesas (100-1000 ul and 10-100 ul), with disposable tips.
511 Watsm Sep Pak Vao 6 ce (12 1C18 8PS sarcridges.
112 LPE verumn maniiold.

413 VYo

Page 1ol
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Pygen Protocol Number: PO000760

p
Tayps Raimwcs Meshed Msmber V001 706
"ANALYTICAL METHOD 1
Taothod of Ansiysls or The Desarimoston o PrCNarOocisnsic Acid (FPOA) in Smal}
Maswnal Serum by LOMEMS
3.14  Wris-anton shaker.
518 mwdmlsdﬂmm.‘m.’-
60 Chromstegriphic Sysem
6.1  Amalytical Colomm: Fiuephass RP (Kaystons Ssismific), 2.1 man » 50 mm. 3p
(VN: KZ385-051138)
82 Tesgewus 3°C
63 MoviePhase {A): 2 mM Ammmoniam Acesis is Waier
o4 ModhPMuwse(B): Metanel
63 Crafient Program.
Flow Rals
Thoet (mda) %A %0 {nL/min)
a & 38 [%)
10 (] L] (5}
10 28 7 &3
4 28 73 ('R ]
a3 L] 38 [B]
66  Ingecton Vehune: 13 kL (canbe movaased 1 88 much a5 50 wL).
[ %] MMM—MMMW‘
68 Rwn Time: ~ 23 misutec
’~ The shove candiions are inamded w ¢ puide aad may be chanped in codes 1o
aptimize e HPLC syetem.
14 M3 Symem
71 Madw Bi yrzy Nogative MRM mode, cositaring 41 -» 369 m/x for
PEQA.
. The sbove conditiens ere istended 24 & goide wad wuy be changed i ordes W
‘aptimise the MEMS eyermn.
80  Prapacabon of Solstions
2.1 Mobile Pham
S11 2 oM enunowasn 200sls in waer it owpared by sdding 0154 g of
asmcaonium sostate 30 1000 ml of water.
Ajwraste volemes eay bo prepased.
Page st
o~
Page 61 of 45
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0O000760

Exygs® Prowcol Number: 20000760

ufumw-
Hlp.nmkMd-!“vv-LJPFOAwmm-g
of amalysics) smacard (sorspstad fe pusity) and ikt (o 100 wl. weh
mothaned i 8 125-mL LDPB beatle.

212 A8 pyml Soaifisation sohtion of PFOA is propared by brgieg
lldbluwmuownhtdlmm-—u
03125 ol LDPE botile.

213 AG1 ppnl feetiSealion wiution of FFOA it proparsd by bringing 10
2L of hs .0 pg'mi whstine 19 b final Yohume of 100 whk memsast in
125 L LDPR bosle.

914 Thesock mad KrEBOMOR $0Mic0R ars 10 be stwswt in & relngeraior &
approsimanly #°C wd we bl for & msrizmem pericd of ¢ monds
Sum the date of preparsiion.

92  Swndasd Calbwtion Sohnions

.21 LCASALS wiibration standanis are p d in meibanel via diution
dﬁ&lml.hdus--&d-.

927 Tha hllowing s a typical p itiomal ioms Ay be
opued

2 2°C w 6°C, wp © alx moatia.
924 Ah-a-n‘h—-l sonsmirstions of sandards mey be propared s

100 Baca Salp
191  Bach batek of smupies sxtrastud (rypieaily 20 or less) Bust inchude o ieant
o wowesd ceowol md two mibmeted coogol Anified x kwwn
m(\bu&u\;b)-vﬂype-u-dmyhmm
102 Gor fiald 08 ad spikes wall be specifies
huﬂlvahlﬁﬂtml

[ X
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Exygea Protocol Number: PO000760

Mathed Mumber VOO 1738

| ANALYTICAL METHOD !
Tisthed of Aralysls for ths of Perfhuorsociasic Acid (PFOA) 10 Saasl!

Exygen Study No.: P6000760

Mamamel Sonun vy LOMS/MS

110 Semple Zxcaction

120

2
1%}
X

1.5
06
W
us

ne
LG Bl

L

“lddmnuﬂ“ﬁmﬁhmﬁmfy

luuld.-rhn -ln--dl; et akernele voluwes of serum
the mmpls size for use.

mmb-mhahﬂmdnu Cop tightly

Voctm tar—i mimats,

Tiugaier 1 ml of 8o sangis nsing o dapveable pipetie imto » |5 mlL

b ¥ abe.

divposanle
Add § mL of esstonisile snd shaks for ~20 Chinsin: 8% & WTISL-action shakes.
Ovairifiags e tabas & ~3J000 rpm Rx ~5 iates.
Ducast the apernarust 0 & 30 ml disposshis eoicifige tabe nod odd J§
=i of waine.
Condilion. he Cy SP8 caridges (1 g 6 mL) by pasing 10 mL methanoi
mnsudmmt-zm; Do ot et Celwmn run dry
o nditiousd Cu SPE Discard chussc.

wl of medunel. Collect 2 of shume im0 ¢ padumed
nsummm(mm-zux
Analysa mmpie wiing wicctongray LCAMS/MS.

Clwomamgrply

124

124

Injoct the soume ameoat O sech ptmdacd, sampls ané SortiBed swaplc it U
LOASSALS system. A calitwution standurd must preceds and follow all
analysed sumples. )
Standards of PPOA covespanding 10 at least five 0r wxwe concamiration levels
Tt b included w s smaiytical st
An ctiss 40020 calibanion et be included i the ety And &1
e end of s swmple WL Standesdn sast be interapersed hetwoen every 5-10
sampies. . 2 shemshve, @ ey wt of caldreuon manderds mey Uc
mjacwd ® e of a m & d Wy
Mm%)lmhmbflmnof“) In
tase, calibestion sacdards must be the et md oot imjcciion a a

l-"

T Nsaer stamdard curves B¢ guachistion. Lincu stadwd cwves we
puarsiad v the waiye by Kaer regrmaon wing t/x weighting of peak are
vevens caliltnwtion alatderd cenomireion veing Mamlym 1.3 (v egurvaisal)
software systom.

Sample reapanss should nel CxCeed SANUNT FTEPOTI. ANy SIRPIcS that
sxored standaxd responses should be Kuther dibaced and remalyred.

gt sof*
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Biypes Ramnreh

p. 105

Baygeo Prowool Number: POJO0780

Mvsd Nussbm VES0I T80

- - ANALYTICAL METROD K
or fhw Determinebion ‘wm)h&u]!

- - Maummmal Sarem by LC/MSMS

130 Accoprese Crimia ‘

a0

13

B3

134
ns

136

- 1 4% withi "

mmat Show & peak of & daugivier ion 36 350 s Fom: & parcet

. of 413 mm. The 413 ams pasent 20r7eap0nds te he PFOA anion, while he
132 -

stanciards ot B relovent maslyzred.

Retsution: e butwoss uindends s0d sampies owl B0l GNR Mors Ui
ico) rom. I lon Gme drift encoeds this b within

an asalyciasl Am then Cie 99t z0uet be reanalysed

|

Cakcalations

1t

3

PPOA foead tagiul) = (Peak arsa - ighrocwt) x OF x sliqact fictar
ope

Df = fagtrr by which the fna) volsme was diliad, if poossesry.
Algest facrr ~ 20

For sampios focsfia with known mouss of FEOA prior B extriciion, usc
s Sl Squalon 1 Calisine the percens y.

Recevery (%) =

] Soamd - Sxend in sonwol «100

Prgrboi®
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: PODODT60

—
Baygen Rosoush Wathad Naska: VOO 134
[ ANALYTICAL METHOD !
of Analysis fr the Detonninstion 6 Acd A) e Small
Manvns! Serum by LCMS/MS
L3
143" Use the Slowing equation 10 cenvert the amomnt of PPOA found in agfol. 1o
pPb.
YROA Sownd (%) ~ IPPOA Raad (aafal) 2 Soal valweae (L)
sampls voberne o)
o~
Tt of>
.A
Poge 65 of 65
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* 3058 Resaarch Drive Phone: 814-272-1039

State College, PA 1680t Fax: 814-131-1580
- RESEARCH
EROTOCOL AMENDMENT
Amendment Number;_1

1) Analytical Procedure Summary V0001780:Section 9.1
z}vmamum

1) MdbSodonD.):SoeﬂonOJ.l.MoMofmmybowdw
mdm“mamwdomum. Altemnate levels of
fortification solutions mey also be

2) mmmmmaumummmmubﬂ
mWMMMoMnm»mmmsaw

1)mwmdMMbNMhmwmhnmpb
botties st higher ievels,

o 2) The sampie size avallable for small mammal Sver and serum was smaler than

Sl expached. SmuhMMhhmmmw
concaniration iower than the detection Imit Ao, the anaiyte leveis in the ground water
mmmbMMhMMWWhm
MWNMhNWMMhMMth
recovery vakuse cannot be calculated for the QC sample. Higher spiking levels In the
bom-mmmmmmwhuwwu.

N

HPACT ON STUDY
ThelOQ s 1wnwgful0.1gnmpledlmdmﬂ!~urmdb1000mm1.fora
0.01 mL sample of smell memmal serum. .
mﬁmummnmumw«mmumocmnn
can be ueed.
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* 3058 Research Drive  Phone: 814-272-1039

State College, PA 16601 Far 814-231-1580
RESEARCH

PROTOCOL AMENDMENT
AmendmentNumber. 2 Page 1 of 4
Effective Date: 0307105

Exygen Study Numbar __P0001131 _ Chent Study Number: __ Nona

1) Report, page 110185
2) Tesi Materials, page 8 of 85: PFOS transition moniored 499 -» 98,

AMENDED TO
1) instesd of one final report, Interim ~eporis Wil be issued.
2) PFOS ransifion monitored may sleo be 499 -> 8.

o

BATIONALE
1) mbnmmanmummmwumwmw
dlent 10 receive data in 8 timelier manen mess~
2 TMAHMLCMSMSWMWMaMPFOSWMmgmm
sensliivity than the 499 -> 96 transition.

IMPACT ON STUDY
1} Tha clent will ba sbie 10 recalve and review the data more quickty.
2) The 458 -> 80 transition can be detacted with grester sensitivity; thevefore, giving
better chrometography.

Preo s

MA __
#-rMn-of
Exngen Dete
1 - 2/ufer
Sponeor Signefars (f required) Dais ™
Exygen QAU Review @5@

LIBRARY i: VOOO1220-8 - ., - ) " ADMNIBTRATIVE FORM
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————

Yy 3058 Research Drive ~ Phone: 814-272-1039
State College, PA 16801 Fax: 814-231-1580
RESEARCH

DEVIATION FORM

Page 1 oh 2

Senoral;

X _ Project Specific Deviation Faciity Deviation Date of Qccurence: _04/28/08
Exygen Project ¥: __ P780VP1131 : Devialion # : 5

Client Project # : NA Refsrence #: __06-076

—————

Regulatory Driver: Deviation Type: finclude V# kr methods and SOPs)

GMP X __ Protoco! Methad SoP
GLP )
Ofther Vi NA

None Notebook reference: NA

1K

Sample Desgcriotion:
Login# ; LD00B191 Container # ; NA Lot#: NA

, | polypropyfene centrifuge tube and the voluma was taken 1o 40 mL with walsr. The samples wers then
| conditioned with 10 mL of methancl and 5.ml of water. The eluale wae discardod. Approximately five

Summary of Devistion:
The three sediment samples in L8131 {C0172892 - C0172854) were originally exlraoted using the
sedimant method VO0D1782. Poor recoveries were oblained for PFOS, PFOA and VC PFOA.
Bacause of this, the study sponsor requesied the use of an attemative axiraction for these
compounds, s follows:

Direct Injection Method: Befors the samples were waighed for the extraction, they wers mixed
thoroughly by vigorously shaking the contalner. A one-gram portion of sediment was weighed inlo a
15-millititer centrifuge Wbe for the extraction. Ten mutiliters of 1% acetic ackd In methanol was added
1o eech sample. The sampies were then shaken by hand, voriexed, and sonicatad for thirty minutes.
The samples were then centrifuged for ~10 minutes at ~3000 rpm. Each sample was analyzed by
LC/MS/MS eladroapny

Using this WWMMWM{NPFOS but!horncovodel for PFOA and C
PFOA were stll poor. Ancthar alemative.method was then used for PFOA and °C PFOA, as follows:

Altarnative SPE Method: Tha samples that were prepared in 1% scetic acid for the direct injection
method were used for this extraction. Five mililers of eaach sample waa aliquoled Inko a 50-mL

for =10 micutes at ~3000 pm. The supemalent was then loaded onto a C,y SPE cariridge

milikiters of methanol was added i ths cartridge. Five mililiters of eluete was coliected into a
graduaiad 15 ml polypropylens centrifugs lube. Each sample was anglyzed by LC/MSMS
electrospray.

Cause: Preparation Anslysis nstrument Ctiant Request _ X Other
imppct;
Moare usabls date was obtained.
LIBRARY 10: V00018406 ADMINISTRATIVE FORM
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
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