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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: POD00760

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number PO000760, 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,” 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 SPE methods and the
spiking procedures for the surrogate were not recorded promptly at the time of extraction.
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Principal Investigator
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- Jaisimha Kesari P.E., DEE | . Date/
Study Director «
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Michael A. Santoro "’I Date
Sponsoy Representative
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QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number P0000760,
entitled, “Analysis of Perfluorooctanocic Acid (PFOA) in Water, Soil, Sediment, Fish,
Clams, Vegetation, Small Mammal Liver and Small Marnmal Serum Using LC/MS/MS
for the 3M Decatur Monitoting Program™. All reviewed phases' were inspected for
conduct according to Exygen Research’s Standard Operating Procedures, the Study
Protocol, and ‘all applicable Good Laboratory Practice Standards. All findings were
reported 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 5/2/06

Review and Interim

Analytical Report

Review

erj/é/ )// a%%é
Lydig'ghaffer Date

Techical Lead Quality Ass ance Unit

‘Note:vAll. 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.

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

Principal Investigator, Exygen:

)7%?{ V// fé-/// | | 5/-%4

aherty Date
Vice President
Exygen Research

Exygen Research Facility Management:

5,4/)4,

Date

President
Exygen Regearch

Study Direcjor, Weston Solutions, Inc.

QAMAL 5]%@
JaisimhaKesari P.E., DEE Datd /
Weston Solutions, Inc.

Sponsor Representative, 3M Company:

Michael A Santoro Date
Director gf Regulatory Affairs

Exygen Research Page 4 of 110

000027 _

i OB s 7 -t i 1 . s ot 3 4t o b b st



Interim Report #23 — Analysis of Sediment Samples

Exygen Study No.: PO000760

STUDY IDENTIFICATION

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
PROTOCOL NUMBER: P0000760
EXYGEN STUDY NUMBER: PO000760
TYPE OF STUDY: Residue
SAMPLE MATRIX: Sediment
TEST SUBSTANCE: Perﬂuorooctandic acid (PFOA)
SPONSOR: 3M Company
3M Building 0236-01-B-10
St. Paul, MN 55144
STUDY DIRECTOR: Jaisimha Kesari P.E., DEE
Weston Solutions, Inc.
1400 Weston Way
West Chester, PA 19380
STUDY MONITOR: Michael A. Santoro
3M Company
3M Building 0236-01-B-10
St. Paul, MN 55144
PERFORMING LABORATORY: Exygen Research
: - 3058 Research Drive
State College, PA 16801
ANALYTICAL PHASE Study Initiation Date: 11/05/04
TIMETABLE: Interim Analytical Start Date: 04/27/06
Interim Analytical Termination Date: 04/30/06
Interim Report Completion Date:  05/02/06
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PROJECT PERSONNEL

The Study Director for this projéct is Jaisimha Kesari ai Weston Solutions, Inc. The
following personnel from Exygen Research were assoclated with various phases of this

interim portion of the study:
JomnFlsherty . Vice President
Karen Risha ) Scientist
Paul Coﬁnolly "~ Technical Léad-LC/MS
Christine Edwards Technician
Mark Ammerman , | Samplev Custodian
Amy Sheehan . Associate Scientist
Brittany Kravets , . A Tochmclan
Scott Crain Technician
IFrances Crespi ' ~ Technician '
Devon In gram Techm' cian
Christa Gallant , ~ Technician
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

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 (V0001782) 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 (Section 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 alternative SPE extraction, based on dry weight, are summarized in Table III. 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 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
perfluorcoctanoic acid (PFOA) in sediment according to Protocol P0000760 (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 P0000760. The analytical start date for this interim report was April 27, 2006
and the analytical termination date for this interim report was April 30, 2606.

4.0 ANALYTICAL TEST SAMPLES

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

Sample login and chain of custody information is located in the raw data package
associated with this interim report. Storage records will be kept at Bxygen 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 '*C PFOA was stored frozen.

Compound Exygen Inventory No. lot# - Purity{%) ExpirationDate
PFOA SP0005444 203 99 -, 03/31/07

BC PFOA SP0004184 3507-195 87 - (03/29/09

The molecular structure of PFOA is givén below:

PFOA
Chemical Name: Perfluorooctanoic acid

Molecular Weight: 414

Transitions Monitored: 413 — 369 (for guantification) and
413 —» 219 (for confirmation)

Structure:

Exygen Research Page 12 of 110
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OH

¢ PFOA

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

Transition Monitored: 415 — 370

Structure:
A ‘ 0O
F F F F
e lxtern 0
nc~" " Son
P p P ETE
F

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 Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A5 gram portion of sediment was weighed into a fifty
milliliter centrifuge tube for the extraction. Afier 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 supematant 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 supemnatant was then loaded onto the same Cjg SPE cartridge. The eluate was
collected into a SO0 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 13 of 110
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hundred milliliters of water was added to the bottles. The samples were mixed by
shaking and loaded onto another Cy5 SPE cartridge conditioned with 10 mL of methanot
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 polypropylene centrifige tube. Each sample was analyzed by
LC/MS/MS electrospray.

6.2 Direct Inject Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-milliliter centrifuge tube for the extraction. Ten milliliters of 1% acetic acid in
methanol was added to each sample. The samples were then shaken by hand, vortexed,
and sonicated for thirty minutes. The samples were then centrifuged for ~10 mmutes at
~3000 rpm. Bach 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 50-mL
polypropylene 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 C,5 SPE cartridge conditioned with 10 mL of methano! and 5 mL of water.
The cluate 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 each 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 a concentration
of 1000 pg/mL by disselving 100 mg of each of the standards (corrected for purity and

Exygen Rescarch Page 14 of 110
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salt content) in 100 mL of methanol. From this solution, the following fortification

standards were prepared:
Cone. of - Fort Final Final Conc. of
Stock or Fort.  Volume Volume Fortification Std.
Solution (mL) (mL) (ug/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 concentration of 100 pg/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) - {pg/mlL)
(ug/mL)
100 10 100 10
10 . - 10 100 1.0
1.0 . 10 100 : 0.1
' of ’C PFOA :

A set 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 Conec. of
* or Calibration ~ Volume Volume Calibration Std.
 Solution  (mL) (mL) (ng/mL)
(ng/mL) |
100 1.0 10 10
100 0.5 10 5.0
100 0.2 10 2.0
10 1.0 10 1.0
5.0 1.0 10 0.5
2.0 1.0 10 0.2

1of PFOA and '3C PFOA

Exygén’Research Page 15 0f 110
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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 sampleés corresponding to the analyte retention time.

6.7 Instrument Sensitivity

The smallest standard amount ijected dunng the chromatographlc run had a

concentration of 0.2 ‘ng/mL of PFOA.

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

Interface: Turbo Ion Spray Liquid 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 Qven

HPLC Column: Thermo Fluophase RP, 50 mm x 2.1 mm
Column Temp.: ~30°C

Injection Vol.: 15 pL

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

Time (min

0.0
1.0
8.0
10.0
11.0
18.0

Exygen Research

%A

65
65
25
25
635
65

%B

33
35
75
75
35
35

Page 16 0f 110
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Total run time: ~18 min

Flow Rate: 0.3 mL/min

Tons monitored;

Approximate
Analvte Mode Transition Retention Time
| Monitored (min)
PFOA negative 413 — 369 ~11.1 min.
PFQOA Confirm Ion negative 413 - 219 ~11.1 min.
13C PFOA negative 415 - 370 ~11.1 min.

6.9 Quantitation and Example Calculation

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

Equation 2:

PFOA found (ppb) = ~ :
[PFOA found (ng/I) x SPE volume extracted]

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

Exygen Research - Page170f110
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Equation 3 was used to calculate the percent recovery.
Equation 3:
Recovery (%) =

{analyte found (ng/g, wet weight) - analyte 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 (bpb) x [100% / total soiids_{%)}
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) = 10
total solids (%) = 66.54

‘From equation 1:
Analyte found (ng/L)

[236588 — 4630] x 100

: 420
= 55200 ng/L
From equation 3: I
PFOA found (ppb) = (55200 ng/L x-0,04 1)
[SmLx(1g/10mLl)] :
= 4420 ppb -

From equation 3:
% Recovery

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

96%

1l
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From equation 4:
PFOA found (ppb) dry weight = 4416 ppb x (100% / 66.54%)

= 6640 ppb

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

7.0 EXPERIMENTAL DESIGN

3C 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 concéntration to the samples in the laboratory after the samples were weighed for
extraction.

The sediment samples were exiracted 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 II. Analytical results
for the analysis of PFOA in sediment samples by alternative SPE extraction, based on dry
weight, are summarized in Table III. 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 gre 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 VIL. 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 extracted sediment samples based on wet
weight are summarized in Table IX.

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

Exygen Research Page 19 0f 110
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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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Tablel.  Summary of PFOA in Sediment Samples

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

Cllent C8 Acid PFOA Accuracy
Exygen ID Sample D Perfluorocctanoic Acid {+/- %)
C0172882 DAL-SD-BPP01-0-0000 NR NR
C0172892 Rep DAL-SD-BPP0O1-0-D000" NR NR
C0172893 DAL-SD-BPP02-0-0000 NR NR
€0172893 Rep DAL-SD-BPP02-0-0000* NR NR
C0172804 DAL-SD-BPPD3-0-0000 NR NR
C01728%4 Rep DAL-SD-BPP03-0-0000" NR NR

*Laboratary Duplicate
NR = Not reported dua to quality control result fsilures. See Table |l for re-analysis resuits.
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Table II. Summary of PFOA in Direct Injection Sediment Samples

Analyte Found {ppb, ng/g) Dry Welight Assessod

Client C8 Acid FFOA Accuracy
Exygen ID Sample ID Perfluorcoctanoic Acid (/- %)
CO172862 DAL-SD-BFPP01-0-0000 "NR ’ NR
C0172882 Rep DAL-SD-BPPQ1-0-0000* NR NR
C0172893 DAL-SD-BPP02-0-0000 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000* NR NR
CD17289%4 DAL-SD-BPP03-0-0000 NR NR
C0172884 Rep DAL-SD-8PP03-0-0000" NR NR

*Laboratory Duplicate
NR = Not reported due o quality control resuit failures, See Table It for re-analysis resuits.
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Table ITI. Summary of PFOA in SPE Extracted Sediment Samples

Analyte Found {ppb, ng/g) Dry Weight Assossod
Cliant C8 Acid PFOA Accuracy
Exygen iD Sampls ID Perfiuornoctanoic Acid {+- %}
C0172802 DAL-SD-BPP01-0-0000 881 30
C0172892 Rep DAL-SD-BPP01-0-0000* 945 30
0172883 DAL-SD-BPP02-0-0000 ©27 30
C0172893 Rep DAL-SD-BPP02-0-0000" 823 30
C0172894 DAL-SD-BPP03-0-0000 2390 3D
C0172894 Rep DAL-SD-BPP03-0-0000* 2380 30
*Laboratory Duplicate
Exygen Research Page 24 of 110
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Table IV. Matrix Spike Recovery of PFOA in Sediment Samples

- C8 Acid PFOA
Amount Amt Found Amount
Sample Spiked - in Sample Retovered Recovery

Description {ng/p) {ng/g) wel weight {ng/g) wet weight (%)
DAL-SD-BPP01-0-0000

{C0172882 Spk D, 400 ppb 8pike) 400 NR NR NR
DAL-SD-BPPD1-0-0000

(CB172892 Bpk E, 4000 ppb $piks) 4000 NR NR NR
DAL-SD-BPP02-0-0000

{C0172898 8pk G, 400 ppb Spike) 400 NR NR NR
DAL-SD-BPP02-0-0000

00172583 Spk H, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPP03-0-0000

(C0172894 8pk J, 400 ppb Spike) 400 NR NR NR
DAL-SD-BPP03-0-0000

[CD172894 Spk K, 4000 ppb Spike) 4000 NR NR NR

Average: NR

Standard Deviation: NR

cannot be calculaied.

- Exygen Research

' ..;_“&.?5,_”;’1“ N

*Sampla reskiue axceeds the spiking level significantly {3x spiking leve!); tharefors, an accurala recovery velue

NR = Not reposied due to quality control result failures. See Table V for re-analysis resuits.
Neote: Since this summayy table shows rounded results, recovery values may vary stightly from the values in the raw data.
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Table V. Matrix Spike Recovery of PFOA in Direct Injection
Sediment Samples

C8 Acid PFOA
o Amount ~ AmtFound - Amount .
Sample Spiked in Sampie Recovered Recaovery
giscrlonn (nﬂ) (nglgl we?! welght !nﬂ! wet weght {%)
DAL-SD-BPP01-0-0000
(CD1T2352 Spk D, 4000 ppb Splke) 4000 NR NR NR
DAL-SD-BPP01-0-0000
{C0172882 §pk E, 40000 ppb Spike) 40000 NR NR NR
DAL-SD-BPP02-0-0000 .
{CO172893 Spk G, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPP(2-0-0000
{C0172893 Spk H, 40000 ppd Spike} - 40000 NR NR NR
DAL-SD-BPF03-0-0000
(Ca172884 Spk J, 4000 pph Spike) 4000 NR - NR . NR
DAL-SD-BPPQ3-0-0000
{C0172894 8pk K, 40000 ppb Spika) - 40000 NR NR NR
Avenage: NR
Standard Devlation: NR

*Sample reeidue excesds the spiking level significantty (3x spiking level); therofore, an accurate recovery value
cannct be calculated.
NR = Not reporied dus to quality control rasult failures. See Tabie Vi for re-analysis results.
Note: Since this summary table showe rounded results, recovery values may vary slightly from the values In the raw data.
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Table VI. Matrix Spike Recovery of PFOA in SPE Extracted
Sediment Samples

: . CB Acid PFOA
Amounl Amt Found Amount
Sample Spiked ~ inSampe . Recoverad Rgoovary
Description (ngg) {ng/p) wel weight {ng/g) wet weight {%)
DAL-8B-BPP01-0-0000
{C0172892 3pk D, 4000 ngig Spike) 4000 588 4420 96
DAL-SD-BPP01-0-0000 ‘
{CO172882 8pk E, 40000 ng/g Splke) 40000 588 25600 83
DAL-SD-BFP02-0-0000
{C0172808 Spk 6, 4000 ng/g Spike) 4000 504 3860 84
DAL-SD-8FPP02-0-0000
{C0172853 Spk H, 40000 ng/g Spike) 40000 504 25100 o1
DAL-SD-BPP03-0-0000
(C0172894 Spk J, 400D ng/g Spike) 4000 1060 4140 - 77
DAL-SD-BPP03-0-0000
{CU172394 Spk K, 40090 ng'g Spike} 40000 1060 23200 55
Average: 73
Standard Deviation: 18

Note: Since this summary table shows rounded results, recovery values may vary slightly from the valuss in the raw data.
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Table VII. Surrogate Spike Recovery of *C PFOA in Sediment

n 28

Samples
“C-PFOA
Amount - Amount
Exygen Sample Spiked Recovered Recovery
ID Description (ng/g) Wet Weight {%)
{ng/a)
C0172892 DAL-SD-BPP01-0-0000 4 NR NR
C0172802 Rep DAL-SD-BPP(Q1-0-0000 4 NR NR
C0172892 Spk C DAL-SD-BPP01-0-0000 4 NR NR
C0172892 S5pk 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-8PP02-0-0000 4 ‘NR NR
0172893 Spk G DAL-SD-BPP02-0-0000 4007 NR NR
€0172893 Spk H DAL-SD-BPP(2-0-0000 4000 NR NR
C0172894 DAL-8D-BPP)3-0-0000 4 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000 4 NR NR
C0172894 Spk | DAL-SD-BPPQ3-0-0000 4 NR NR
C0172894 Spk J DAL-SD-BPP03-0-0000 400 NR NR
€0172894 Spk K DAL-SD-BPP03-0-0000 4000 NR NR
Average: NR
Standard Deviation: NR
NR = Not reporied due to quality controt result faflures. See Table VIl for re-analysis results.
Note: Since this summary table shows rounded results, recovery values may vary slightly
from the values in the raw data.
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Table VIII. Surrogate Spike Recovery of *C PFOA in Direct Injection
Sediment Samples

3¢ PFOA
Amount Amount
Exygen Sample Spiked Recovered Recovery
[1s] Description (ng/g) Wet Welght (%)
SR {np/g)
C0172892 DAL-SD-BPP01-0-0Q00 40 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Spk C DAL-SD-BPP01-0-0000 40 NR NR
C0172882 Spk D DAL-SD-BPP01-0-0000 4000 NR NR
C0172892 Spk E DAL-SD-BPP01-0-0000 40000 NR NR
C0172883 DAL-SD-BPP02-0-0000 40 ‘NR NR
€01728S3 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
C0172804 DAL-SD-BPPD3-0-0000 40 NR NR
£0172884 Rep DAL-SD-BPP03-0-0000 40 NR NR
CD172894 Spk | DAL-SD-BPP03-0-0000 40 NR NR
C0172894 Spk DAL-SD-BPPO3-0-0000 4000 NR "NR
C0172894 Spk K DAL-SD-BPPD3-0-0000 40000 NR NR
Average: NR
Standard Deviation: NR
NR = Not reported due o quality control result failures. Ses Table X for re-analysis results.
Nole: Since thls summary table shows rounded results, recovery values may vary slightly
from the values In the raw dala, '
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Table IX. Surrogate Spike Recovery of °C PFOA in SPE Extracted

Sediment Samples

C-PFOA
Amount Amount
Exygen Sample Spikad Recovered Recovery
ID Dascription {ng/g} Wet Weight (%)
(ng@
bm72892 DAL -SD-BPP01-0-0000 40 520 130
C0172892 Rep DAL-SD-BPPOT-0-0000 40 510 128
C0172892 Spk D DAL-SD-BPPO1-0-0000 4000 3750 84
C0172892 SpkE DAL-SD-BPPU1-0-0000 40000 26800 €5
C01726893 DAL-SD-BPP2-0-0000 40 478 120
C0172893 Rep DAL-SD-8PP02-0-0000 40 51.8 129
C0172893 Spk G DAL-SD-BPP02-0-0000 4000 3500 &8
C0172893 Spk H DAL-SD-BPP02-0-0000 40000 25200 63
C0172884 DAL-SD-BPP03-0-0000 40 45.2 113
C01720894 Rep DAL-SD-BPPG3-0-0000 40 40,3 101
00172854 Spk J DAL-8D-BPPO3-0-0000 4000 3060 w
CD172894 Spk K DAL-SD-BPP03-0-0000 40000 22100 55
Average: 97
Standard Deviation: 27
Nots: Sinca this summary table shows rounded results, recovery values may vary slightly
from the values in the raw data.
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Table X. = Total Percent Solids in Sediment Samples

Exygen Sample
ID Description Total Sollds (%)
€0172892 DAL-SD-BPPD1-0-0000 66.54
C0172893 DAL-8D- BPPQZ-O-GOOO 54 37
C0172894 DAL-SD-8PPQ3-0-0000 4448
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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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Figure3. PFOA in Reagent Blank, 0.4 ng/inL. 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

tntensity, cps

50 ng/L, Respectively
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C PFOA in Reagent Blank, 0.4 ng/mL Fortified Reagent
Spk A, and 4.0 ng/mL Fortified Reagent Spk B,

Respectively

Figure 7.
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Figure8. Chromatogram Representing a Sediment Sample Analyzed
for °C PFOA (Exygen ID: C0172892, Data Set: 042806D)
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(Exygen Study No. P0000760) with
Analytical Metho
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Exygen Protocol Number: PO000760

STUDY PROTOCOL

Study Title:

Analysis of Perfluorcoctaneic 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 Number: P0000760

Performing Laboratory: Sponsor Representative:
Exygen Research Michael A. Santoro
3058 Research Drive Director of Regulatory Affairs
State College, PA 16801 3M Building 0236-01-B-10
Phone; (814) 272-1039 St. Pau), MN 55144

Phone: (651) 733-6374

Page { of 85
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Exygen Protocol Number: POO00TE0

DISTRIBUTION:

1) Jaigirnha Kesari, Study Direcior, Weston Solutions

2) John M. Flaherty, Principal Investigator, Exygen Research
3) Michae} A. Santoro, Sponsor Representative, 3M Company
4) Exygen Research Quality Azsurance Lnit

p—
-
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~ PROTOCOL APPROVAL

Exygen Study No.; PO000760

Exygen Protocol Number: POC00760

Study Title: Analysiz of Perfluorooctanoic Acid (PFOA) in Water, Soil, Sediment, Fish,
Clams, Vegetation, Small Mammal Livers and Smatl Mammal Serum
Using LC/MS/MS for the 3M Decatur Monitoring Program '

Exygen Protocol Number: POO00760 R

APPROVALS. ,

Jaisimha Kesari, Study Director
Weston Solutions -
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Michael A. Suyﬂm, Sponsor Represcntative
3M Company
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Quality Assurance Unit
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Exygen Protoco) Number: PO000760

- INTRODUCTION

The purpose of this study is to perform analysis for perflucrooctanaic acid
(PROA) in water, soil, sediment, figh, clams, vegetation, smal] mammal livers
and small mammal serum using LC/MS/MS for the 3M Decatur Monitoring
Program.

The study will be midited for compliance with EPA TSCA Good Laboratory
Practice Standards 40 CFR 792 by the Quality Assurance Unit of Exygen
Resoarch.

TEST MATERIAL

The test material is perfluorooctanoic acid (PFOA) and was purchased from
Sigma-Aldrich, ‘

PFOA .
Chemical Name: Perfluorooctanocic acic
Molecular Weight: 414 )

Lot Number: 23116HB

- Purity: 97.64%
Transitions Monitored; 413 — 369 (for quantification) and
413 — 219 (for confirmation)
Structure: ‘

SURROGATE FIELD SPIKE COMPOUND

The sutrogate feld spiking compound is B¢ Iabsled perfluorooctanoic acid
(B3C PFOA) and was purchased by 3M from Perkin-Elmer Life and Analytica!

Sciences.

“CPFOA
Chemical Name: 1,2-13C perflucrooctanoic acid
Molecular Weight: 416 -
Lot Number: 3507-195
— Purity: 97%
Transition Monitored: 415 — 370

Pape 5 0f 65
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—-— OBJECTIVE

The purpose of this study is to perform analysis for perfluorooctanoic acid
(PFOA) in water, goil, sediment, fish, clams, vegetation, small mammal livers
and small mammal serum for the 3M Decator Monitoring Program using the
current vessions of the following Exygen analytical methods:

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

V0001781; “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS”

V0001782: “Method of Analysie for the Determination of Perfluorooctancic
Acid (PFOA) in Sediment by LC/MS/MS™

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

V0001784: “Method of Analysis for the Determination of Perfluorcoctanoic
Acid (PFOA) in Vegetation by LC/MS/MS”

V0001785: “Method of Analysis for the Detenmination of Perfluorcoctanoic
Acid (PFOA) in Smell Mammal Liver by LC/MS/MS”

V0001786: “Method of Analysis for the Determination of Perfluorooctanocic
Acid (PROA) in Small Mamma} Serum by LC/MS/MS™

TESTING FACILITY

Exygen Rssearch

3058 Resgarch Drive
State College, PA 16301
Phone: (814) 272-1039

STUDY DIRECTOR

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

1400 Weston Way

‘West Choster, PA 19380
Phone: (610) 701-3761

Fax: {610) 701-7401
j-kesari@westonsolutions.com
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~ SPONSOR REPRESENTATIVE

Michacl A. Santoro

3M Company ‘
Director of Regulatory Affairs
3M Building 0236-01-B-10
St, Payl, MN 55144

Phone: (651) 733-6374

PRINCIPAL INVESTIGATOR

John M. Fiaherty

Exygen Research

3058 Research Drive

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

‘:‘—m

Exygen Study No.: P0000760

Bxygen Protocol Number: POOGG760

PROPOSED EXPERIMENTAL START AND TERMINATION

— DATES

It is proposed that the anatytical 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 fingl report.

IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

The following are tho test systems for this study:

® 9 ® a ¢ B 0 O

Water (groundwater and surface water)
Soil

Sediment

Fish

Clams

Vepgetation

Siall Mammat Liver

Small Mammal Serum

Tho samgples will be collected by Weston Solutions. The control samples will
be purchased and prepared by the testing facility. Purchase and processing

Exygen Research
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Exygen Protocol Number: PO00O760
details for the control samples will be included in the final report associated
with this study.

The test systems were chosen 10 access the environmental impact of PFOA in
the Decatur, Alabama area.

SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Water, s0il, sodiment, fish, clam, vegetation, small mammal liver and small
mammal serum samples will be received at Exygen directly from Weston
Sclutions. The details of ssmple procurement for this study are outlined in the
3M work plan entitled “Phase 2 Work Plan for Sampling Environmental
Media.” The number and types of samples collected will vary depending
availability in the ficld. The tolal number of samples received and analyzed
for cach matrix will be docurnented in the final report associated with this
study.

‘Water, soil, and scdiment samples will be used as received without further
processing at Exygen. These samples wilt be stored refrigerated at 2°C-8°C.
Fish, clam, vegetation and small mammal liver samples will be processed
according to the appropriate analytical method {ses Appendix I). These
samples will be stored frozen at € -10°C.  Small mammal whole blood
samples will be centrifuged in the field at the time of collection end the serum
fraction will be used for the study. Small mammal serum wilt be stored
frozen at < -10*C.

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

SAMPLE IDENTIFICATION

Prior to analysis, cach sample will be assigned a laboratory sample reference
number. The reference number will be unigue and will distinguish each
laboratory sample that is prooessed throughout the analytical procedure.
Chromatographic data will be identified by the laboratory sample reference
number.

Sarnple storage conditions and locations will be documented throughout the
sticly.

" Exygen Rescarch
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Exygen Protocol Number: PODDD?760

ANALYTICAL PROCEDURE SUMMARY

References: : .

V0001780: “Method of Analysia for the Determination of Perfluorooctanoic
Acid (PROA) in Water by LC/MS/MS™

V0001781: “Method of Analysis for the Determination of Perfluorooctanoic

: Acid (PFOA) in Soil by LC/MS/MS”
V0001782: “Mecthod of Analysis for the Determination of Perfluorooctanoic
: Acid (PFOA) in Sediment by LC/MS/MS™

VO0O1783: “Method of Analysis for the Determination of Perfluorooctanoic

Acid (PFOA) in Fish and Clama by LC/MS/MS™

- V0001784: “Mcthod of Anslysis for the Determination of Perfluorooctanoic

Acid (PFOA) in Vegetation by LCMS/MS”
V0001785 “Method of Analysis for the Determination of Perfluorooctanoic
Acigd (PFOA) in Small Mammal Liver by LC/MS/MS"
VO0001786: “Method of Analysis for the Dotermination of Perfluerooctancic
Atid (PFOA) in Small Mammal Serum by LC/MS/MS”

The shove methods use analytical conditions capable of separating the
isomers of PFOA, The final report will include the isomers summed into totat
PFOA found. .

VERIFICATION OF ANALYTICAL PROCEDURE

A laboratory control sample will be used for the preparation of fortified
control samples, The teat substance will be made into solutions as per the
method, and added to the matrices via a micropipetic.

For water sampling, Exygen will supply one bottle per sample collected. The
bottles will be 500 mL precleaned Sci/Spec Premicr wide mouth HDPE
bettles.. These bottles have been routinely used for PFOA sample collection at
the testing facility and have been shown to be free of PFOA., All containers
used for water sample collection will be shipped to the sample location
containing 100 ng of *C PFOA (equivalent to 500 ng/L in the final sample).
Samples will be added to oach containe o 8 volumetric fill Jine a1 200 mL. A
field duplicate, a low field spike and a high feld spike of cach sample will be
collected. “The low and high field spikes will contain PFOA as well as
perfluorobutunesulfonste (PFBS), ' perfluorohexanesulfonate (PFHS), and
perfluorooctanesylfonate (PFOS).  These compounds are included in the
solutions used o spike the samples. The results for PFBS, PFHS and PFOS
will not be reportod in this stady. - Exygen will-supply one field blank {(control
water) and two field blank spikes (control water fortified with PFOA at 2 Jow

Exygen Research
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Exygen Protoca] Numbey: P0000760

and high level) for every twenty samples collected. At the testing facility,
each water sample (excluding fleld duplicates and field spikes) will be
extracted in duplicate and will also be fortified at a low and high
concentration with PFOA and processad through the described procedure to
determine method accuracy and to check for bias.

For soil, sediment, clams, and vegetation, Exygen will supply one 500 mL
precleaned Sci/Spec Premier wide mouth HDPE bottle per sample collected or
a zip-seal bag. Al containers/bags used for sample collection will be shipped
to the sample location. .Samples will bo added 1o each container or bag in the
field." At the testing facility, each sample will be extracted in duplicatc and
will also be fortified af a known concentration with PFOA at both a low and
high level and processed through the described procedure to determine
method sccuracy and to check for bias. C-PFOA will also be added to each

sample in the laboratoy prior to extraction at the level specified below.

For small mammal liver, Exygen will supply a 50 mi polypropylene
contrifsge tube. ‘For small mammal sesum, Exygon will supply a collection kit
for each sample comtmining serum separator wbes (red top), vacutainers,
needle holders and needles, transfer pipettes, and polypropylene wbes. At the
testing facility, each liver and serum sample will be extracted in duplicate and
will also be fortified at a known concentration with PFOA al both a low snd
high level and processed through the described procedure to determine
method accuracy and to check for bias. *C-PFOA will also be added to each
sample in the laboratory prior to extraction at the level specified below.

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

Matrix Low FFOA High PFOA PC-PFOA
Spiking Level | Spiking Level | Spiking Level
Water SO0 ng/L 5000 ng/L 500 ng/L
Soil 4ng/g 40 ng/g 40ng/s |

Sedimemt 4ng/g 40ng/y 40 ng/x
Fish 10 ng/g 100 ng/g_ 100 ng/'g
-~ Clams 10 gy 100 ng/g 100 ng/g
Vegetation 10 ng/g 100 ng/g 100 ng/g
Small Mammal Liver 10 ng/g 100ng/g 100 ng/g

Small Mammal; Serum .10 ng/g 100 ng/mL 100 ng/mL

Recoverios sre anticipated fo-bo between 70% and 130% of the fortified
levels; however, the exact precision and accuracy will be determined by the
analysis of the -quality control samples described above. A statement of

- accuracy will be included in the finai report.

. Prior to sample analysis, & laboratory control spike study will be conducted in

water to justify the use of '>C PFOA results to establish precision and
accuracy of FFOA samples. The following samples are to be propared:

Exygen Research
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Exygen Protucol Number: PO03G760

— o  Two control water blanks
" »  Two control water samples fortified at 250 ng/L with ’C PFOA
o Two control water samples fortificd at 250 ng/L with '*C PFOA and at
250 ng/L with PFOA, ‘
» Two control water samples fo:jtiﬁed ut 5000 ng/L with ¢ PFOA and
st 5000 ng/L with PFOA. ‘
The sbove samples are 1o be extracted and analyzed according to method
V0001780 entitied “Mcthod of Analysis for the Determination of
Perfluorcoctanoic Acid (PFOA) in Water by LC/MS/MS.”

METHOD FOR CONTROL OF BIAS

Control of bias will be addressed by taking :cpxesénutﬁvc sub-samples from a
homogeneous mixture of esch matrix from untreated control samples, and by
analyzing at least two levels of fortifications.

STATISTICAL METHODS

~ Statistics will be limited to those specified in the subject methods and to the
calculation of average recoverics, as applicable.

GLP STATEMENT

Al agpects of this study shall be performed and reported in compliance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 792. The finat
repart or daia package (supplied to the Sponsor) shall contsin a statement that
the study was conducted in compliance with currett and applicable GLP
" standards and will outline any deviations in the study from those standards.
This statement will bc signed by ihe Study Director and Sponsor
Reprosentative,

REPORT

A final report will be prepared by the principal inveatigator or their designee
at the conclusion of the study. The report will include, but will not be limited
to, the following:

Page 11 of 65
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. The name and address of thc'Smdy Dircctor, Sponsor Represcatative, and
of the testing facility. ’

A ststement of GLP compliance {any related documentation, such as
chain-of-custody records, must be in the study records).

The signed and dated statement by the Bxygen Research Quality
Assuranoe Unit regarding dates of study inspections and dates findings
were reperted 1o the Study Director and Management.

A description of the exact analytical conditions employed in the study. If
the subject method was followed exactly, it is necessary to include only a
copy of the analytical method. Any modifications to this method will be
incorporated into the repart. If the method is photo-reduced, the project
number and page number must be included on each page.

Description of the instrmentation used and operating conditions.

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

Representative chromatograms for each analyte in cach matrix, including
chromatogrars of 2 standard and a control sample, and & chromstogram at
a fortification level. The location of the analyte peaks will be clearly
identified in all chromatograms,

All circumstances (hat may have affected the quality or integrity of the
data will b¢ documented in the report.

Locations where raw data and the final report arc to bo archived.

Additions or cotrections to the final report shall be in the form of an
amendment signed by the Study Director. The amendment shall clearly
identify that part of the report that is heing altered and the reasons for the
alterations. The amendment will be signed and dated by the Study
Director and the Sponsor Representative,

SAFETY AND HEALTH

e Laboratory personnel will practice good sanitation and health habits.

Every veasonable precantion shall be taken to prevent inadvenent
exposure of personne]l and the environment to the tcst or reference
substance(s).

Exygen Research
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Exygen Protocol Number: PODOO760

-~ AMENDMENTS TO FROFOCOL

All significant changes io the smalytical protocol outlined here will be
expresscd in writing, signed and dated by the Study Director and Sponsor
Representative. Amendments usually will be issued priar to initiation of study
plan change. However, when 2 change is required without sufficient time for
the issue of a written amendment, that change may be effected verbally with
supporting documentation signed and dated by the Study Director and
followed with a written amendmeni as soon as possible. In this case, the
effective date of the written amendment will be the date of the documented
change. Copies of the signed amendments will be appended to all distributed
study plan copics. The original amendment will be maintained with the
original study plan. Any deviations from the study plan or from the analytical
method as provided wili be documented and reported promptly w the Sponsor

Representative.
DATA RECORD KEEPING

Records to be maintained include the following (a3 appropristc):

~ Sample tracking sheet(s)

Sample receipt records, siorage history, and chains of custody
History and prepacation of standards {stock, fortification, calibration)
Description of any modifications to the method

Instrument run sheets, bench-sheets or logs

Analytical data tablos

All chromasographic and instumental conditions

Sample extraction and analysis datos

A complete listing of study personnel, signatures and initials
Chronological prescatation of all study correspondence

Any other documentation necessary for the reconstruction of the study

" % v e 9 ¥ ¢ P OO

Chromatograms- All chromatograms will contain the following:

o Sample identification, injection date, arow or other indication of the area
of interest, and injection number corresponding to the run.

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

« Analytical standand chromatograms will additionally inclnde the
conceniration (e.g., jg/mL),

Pnge 13 0f 63
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Exygen Protocot Number: P0O000760

~ o Aspart of the documentation the following sheets will be included in each
analytical set: a run shoet listing the samples to be run in the set, and an
instrument conditions sheet describing the instrurnent type and operating
conditions.

e All applicable lquremenu for reporting of study results as per 40 CFR
- 792.185.

QUALATY ASSURANCE

The QA Unit of Exygen Research will inspect the study at intervals adequate
to assure compliance with GLP's, and will repost the findings of audits to the
" Study Dircctor, Exygen Management, and the Sponsor Representative,

RETENTION OF DATA AND ARCHIVING

All had copy raw data, including, but not limited 1o, the originat
chromatograms, worksheets, correspondence, and results shal) be included
with the data package submitted to the Study Direclor. These will be archived

~ with the original study plem, amendments, final report, and all pertinem
information from the Sponsor.

The testing facility shall keep all electronic raw dsta and any instrument,
equipment, and storage logs for the period of time specified in 40 CFR
792.195. An exact copy of the materials submitted to the study director will

al3o be kept at Exygen Research.
Exygm will obtain parmission from the study dirsctor before discarding or
~ returning samples. .
A
Page 14 of 63
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Y0001780:
Y0o01781:
V0001782:
V0001783:
V0001784
V0001785:
Y00017386:

Exygen Protocol Number: 0000760

APPENDIX I
ANALYTICAL METHODS

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

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA} in Soil by LC/MS/MS”

“Mecthod of Analysic for the Determination of Perfluorooctancic
Acid (PFOA) in Sediment by LC/MS/MS™

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

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

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PPOA) in 8mall Mammal Liver by LC/MS/MS”

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

Exygen Research
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Exygen Protocol Number: PO000760

ﬁt
ANALYTICAL METHOD
Methed Nuamber: V0001720
Method of Anplyxis foy the Detormination of Perfluercsctancic Acid (PTOA) ln Water
. by LC/MB/MS
Analytical Testing Parility: Payjen Resenrch
3083 Restarch Drive
Stuts Cnilnge, PA 1630)
Approved By:
2% c 3 ' Blansod
Pasl Conmolly Vo Dale
Technical Leader, LOMB, Exyge .
L7 — okt
John Flabeety Dax
Vie Presiden, Opeesions, Brygen Rosenrch
ﬁ
Total Pages. 7
—
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
Exygen Protocol Nuther: POOD0760
F
Aoy Revesrch Mathod Number V001 780
ANALYTICAL METHOD
Mothod of Analysis for the D ination of Perd) le Acid (PFOA} in Waler by
LOMS/MS
10 Scops
mmubhﬂw&hquumu of pecflucroostancic
i by High Perf Liguid O graphy coupled 1o » andem Mass
Spockrometric Detector {(LC/ME/NE) in waser.
0 Safwy

2.1 Always chewrve saly Iaboratory practions.
12 Consult the appropeistc MSDS bthlnllh;mychmnr far peoper safety

poocautions.

30 Suople Requirvnmt

L Al eas 40 el of 19w sempls Dor extraction.
3.3 Nosumple pcoceesing i weeded for walse smmplas.
)3 Sumplw stored cefrigorsted ahooid bs allowad o oquilibrale o room

teperature,
34 All suples must be thoreughly nixed befors being sampled for extraction
33 mmhwmiﬂupmwoﬂd mm.:-sooomncns
winatss end the
36  Semple w!lmwn mll be ifod in Tho ssmpling plan for this

projoct.
40  Reagonix snd Diandands
- 41  Waler - HPLC grads
42  Msthanal - HPLD
43  Axmosnium Acsiste - A.C.S. Reagant Grade
44  Pofloorooctmoic Acid - Sigma-Aldrich

50 Instnument and Equipmant

51 A Hgh pertd ligeid ck gaph capable of puriping 9p 20 2
0lvents equipped with » varisble vetuny goctar capable of injecting 5-200
1L conmestad b & tandem Mass ).

32 Adevice tooollect raw dada for prak intogation and quamitalion.
53 Acalytica) bulwocs capablo of reating (o 0.00001 g

54 50mL dispom¥Ne polypropyicnes centrifege nibes.

55  i3ml dispomisle polygropyiene contifage tubea

44  Disponsble micropipets (S0-100ul, 100-200ul).

57  13%-ml LDPE nxow-tsouth botdes.

58 2 ml oloar HPLC via) kit.

L) nmhwm-
310 Avlogipotas (100-1000 L. 14 10-100 1, wih inpouse tps
411 Waten Sep Pak Vac 802 (1R04C 1 SPE cartridgre.
Pagt 2ol 7
o~
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Exygen Protocol Number: PO000760

F
Exygen Aevaarch - iothed Number VOC0) 780
ANALYTICAL METHOD |
wumﬂmmm of Perfuoroocunels Aid (PPON:nWmtby
LOMS/ME
5.2 SFE vaamm manifold.
513 Cuoisifugy copeble of piauing 50 5L polypropylins fobea at 3000 Tpm.
60 Clwomatographic Systam
6. Anslytieal Column: Fluoptnse RP (Kaysione Jeientific), 2.1 mm x 50 mm, Sp
{MN: B2303-U52)30)
62 Tompoowe: I0°C
43 MoblloPhass(A): 2 mM Ammocium Acetmo in Water
64  DMobilaPhase (B): htuanol
6.5  Grudient Program:
. Flow Ruts
Tixe.imin) %A KE {mlinin)
0.0 (2] s 03
1.0 65 s 0.3
3.0 5 7% 03
200 25 75 0.3
ns 45 33 0.3
66  Injestion Yome: lSpL(mhmmmnM-SbuL)
§7 Quanbitaticn: Prak Azoe — external slandard oalibration curve.
68 RunTime: ~ 23 minutee
~~ T above conditiony are inteaded 33 & guide snd may be changoad in order to
optimize the HPLC system.
70 MS/MS Symam
7.1 Muods: Blecrosray Nopative MRM m0de, shomitocing 413 —> 369 vz,
The shovs condilons e icseoded 16 a guide and may bo changed n order 10
optimize the MEMS systen.
3.0  Preparsiion of Solutions
8.1 Mobile Phase
Nl 2 mM snooium scotste in weter iz prepared by adding 0.15¢ g of
ampetiwm posiate to 1000 mL of witer.
Alenats volumae may be prepared.
Poge bl
ﬁ
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S~
Bxaypen Easamrh Method Number V0001730
- ANALYTICAL METHOD
Msthad of Analyis v the Doleamiantion of Pacfl ic Acid (PFOA) in Water by
. LOMSMS
9.0  Stindwd Pruparstion
9.3  Siandend Siock/FPartification Sokution
%11 m-mmar-lw nyml of PFOA by waighing 10 mg
of malytical siandard {coreciad for purity) and dikiie te 100 mL with
mathanol in u |25-mI LIPE bokle.

9.1.2 A 10 pp/mal, fonification sokuion of PFOA is prepered by bringing 10
il of e 100 p¢/mL solistion to & final volums of 100 with mesuaol
in & §25 mL LDPE donls.

9.1.) A 190 pgml fonification soiution of PFOA is preparsd by dringing 1
mL ofthe 10 payml wihition to 3 Hasl vohune of 100 with methanel 1n
» 125 mL LDPE boltle,

9.0.4 A0 upiml fortificacion solution of PPOA is prepared by bringing 11
mL of tha 1.0 pghol solution to s fins) volume of 100 with meihanol in
#3125 mL LDPE bokle.

218 A 00} kp/ml MwtiSeation solation of PROA iy preparsd by bringing
10 mL of the 0.1 ug/mL sodution to & finsl valume of 100 with
mathaned in & 125 ol LDPE bottle.

%18 Theaock md fortifloation sohutions arg 1o be sored in & reli parator st
sporoxhnately 4°C and are stablo fex 3 maximum period of © monihs
frown tha ats of preparation.

92 Standard Calibratina Solutions
~ 921 LOMS/MS calibestion mandards are propared in HPLC water. The
oalibration stuadards ase proccased through the suraction procedure,
idontical to nxmplea

§23 The foliowing iv 2 typicel casmmplec 33ikonal concentrations muy be

proparnd ot noedad.
Finak
Conocentrcion  Fortification ™ Vohoowo!  Comvemtationof  Oxlibention
olPotification  Volame Fortified Conol  Calitwation Sundand ID
Solution {ppb) Stndend example
[] [] E) ] X
10 00 4 3 XCramddyy. |
Ity 200 “@ 50 XCamddyy-3
10 400 L] 100 XCOmmddyy-3
1% 00 L] 50 XOmmddyy-4
00 200 40 500 XCoausddyy-3
160 1000 XCrnddyy-6
'mmmdmmmw i3 squad 1o Bx it Mmitia)
ion of the sandard during ths sxiction (SPE).
XCm= mamdulibnm sandard.
Prge 6 ul' ™
o~
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Number: PO000780

Fypom Ressreh - Mathod Nugebee VOO0 1730
S
ANALYTICAL MEYHOD
Mnthod of Analysis fir the Detsemination of Pecflucrobetandic Acid (PPOA) in Waker by
LCMS/MBS

323 Ammwm(mummmmmmn
oot of standards extracted.

924 Sewall 4 calibeation vandards in 15-mL polypropylene tubes
u:‘cwi'c.uplomvmh-

933 Ahamem ) ions of Randacds may be proparsd a1
noedad.

100 Baich S Up
10} Each buich of samples cazracsed (rypically 20 or lvss) ms include ar Feast
on Teagwh copimd (embod blank using HPLC witerd g two sewgem
eonrols fonifled a6 kngwn poncentrations (lab conirol pike) to verif:
mwuyﬂalhwdu.
102 Roqui for B3)d sud duplh and mpiked will be specifiod
: mhqu\n!ynump\nfw&mm

110  Swnple Exirsotion

111 Meswre 40 i1, of taenply ot » pertion of sempls diluied 3 40 ral with water
umﬂanmmtmwnmnplwmm

) mix i)
1.2 Condition the C SPE caruidges () B 6 mL) by psssing 10 mL mathanol
Followod by 5 ml. of HPLC waier {~ 2 drop/sec). Do oot let column run dry
103 Load sample e condilionod Cu SPE cartridge. Discasd chuats.
4 Elate with ~5 wl 100% moanol. Collect 5 ml of elums into grduaicd
15 mL polypropyitmn oemizifags fubes {Bnal vohms = 5 mi.).
1LS  Analyso wenpios using slecernaprny LOMS/MS,

128 Clomettgraply
12)  Inject the semo manumd of sach standard, sample and fortifled sample inta the
LOMEME zyssn. A calibration etsadard must precede gnd foliow alf

analyaed saiples.
122 Stepdurds of PPOA 5§ o 1t sant five or more conoenation levals
muulnddhnnlmdm
323  An eniire set of wxiratiad calibration Ramdacds oast be inchudd & the
beginning wd & the ¢rd of & sarnple set.  Extractod standards mast be
iptamparsod betwien svery $- 103 aamples. As an slteontive, an entire set of
umMMhmMWumWohm
by overy 5-10 samples
{io acoounl T a Gecond szt Of extracied Matdards). In ity case, sxtracted
calibration siamdaris rouat be the St wod Iat injection in a sampie set.
124 Usd linoer somdasd clover for quamitniion. Lineas nandwd curves wt
gpamccatsd Ror the snalyts by Bnear regrosaian using 1/x weighting of peak ares

Page 3 of?

Exygen Research

Poge 20 of 65

Page 61 of 110

000084

Exygen Study No.: P0000760



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

Exygen Protoco] Number: POODC760

nn-nm Mhrihod Number VOO0 1740
ANALYTICAL METHOD }
wumhmmufrmp Ao (PFO (PFOA) in Wany by

mmwmwummn(uwﬂﬂm

are Eysban.
128 wmm not oxcesd standard osponsss, Any sampivs that
xoend sundssd respocises should be farther diluted mid reanalyzed.

130  Acceprance Criteria

13} Cheomatograss must show s peak of & doughter ion st 36 amu from » pereni
of 413 Mo The 413 axm paewt comvaspoads to the PPOA enion, while ihe
dsghier om {369 an) repcssenis t loss of carbon dioxide.

132 Methad blsaks must not contais PFOA =t leveln groster than the LOQ. s
mmmnmmmsu%umnumsmm
#r% be obiwined snd tho aotino et cust be m-extractod.

133 Recoveriss off cottrol spidom and 10atrie spikes mut be betwosos 70-130% of
Gonkr knows ‘values. H:mlwﬂrﬂbmhmhlmm
catize st of lay should be wpiks outside 70-

Any mutrix
130% should bo eviduaied by the inalynt to determine if re-extraction is

‘warranisd,
134 Any ealibration standard fownd to be & sististicsl owlliar by using the Huge
Emvcr Test, may by sxchuded fiom the calculstion of ihe calibration curve.
However, the total number of oxtvacted calibtation stamdards that could be
wcluded oot pot excesd 20% of (he fota) wumber of axirected slandards
injociad.
~ 135 The camvelstion coefficiest (R) for calibeadion curves geoersiod must be
205992 (R 20985). 1 calibration results B outside theea Emite, then

136 mmhmmmemmhhMMm
+ 4 ¥ within an xalytieal run. If retention time drift exeeeds this limit within
an analytical rur then the sct et be reanslyped,
140  Calculation

1481 Use the Billowing eqeation to calctlsie the smoum of FFOA fosnd {in ng/L,
bated 0o peslt s1ea) uxing the Msndard corve {linowr regression paramieiscs)
genorited by the Muw Lynx software program:

PFOA fownd (gL} = (Prak scvs - inicromoty x DF
Hope

T = factor by which the final volume was diluted, il necsssary.

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

Exygen Protocol Numiber: POOOO750

F
. Bxygis Raseuch . Mathad Nxmher YODO1730
of Aratysis Sor the D of Pecdl ic Acid (PPOA) in Weser by
. . LCMIMS
141 P saples fortified with known amounts of PFOA priar ko 2ximction, use
the Exllowing equatian lo calculak the percent recovery.
Recovory (%)~
{1omd anidyte Rousd ing'L) - analyts foucal in roaod (o] o0
analyte sddod (2g'L)
P
Page 7ol
ﬁ
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Bxygen Protocol Number: POM00760

ANALYT{CAL METHOD
Method Number; V000178

Mathod of Amalysts for the Datermluation of Parflusranctanoic Acld (PFOA) In Soil by
. LCMS/MS

" Anlyfical Tasting Pacility: Pxygen Rascarch
3958 Resesrch Drive
Staie Collage, PA 16301

Approved By:

A CN, _shabd
Pasl Counolly Tate

Tochndesl Leader, LC-248, Bxygen Rescarch

)_éhnﬂntmy' 4 Dato
Vice Prosident, Operntioun, Exygon Rossasch
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Interim Report #23

— Analysis of Sediment Samples

p- 65

Exygen Study No.: P0O000760

Exygen Protocal Number: PO000760

- . Exypee Resarce Muthod Number V0001 781

AN, &LYIICAL METHOD

Mathod of Analysis for the D ion of Perfl ic Avid (FFOA) in Boil by

LCAMBMSB

1.0

2.0

10

[

S0

Scope

This meihod ip to be eoployed for the isalation and quantitation of perflsrooctancic
nndbyﬂlﬁrmmﬂnmmhymhdwameus

Satey

1
22

Detactor (LCABMS) in soil

Always absarvs safo Iaboratary prachices.
mmmmmmu any chemicsl for proper miey
precautions.

Sumple Raquiresnent

3l
32
33

At Joast 1S g of 1eet sumpls for extraction.
No semple procesting is neoded for yoil sxmples.
Ssmples sored softigersied should e allowed to equilibeats o room

exparature,
All saaypied muet be thoroughly mdndhamumc snpled for extraciion.
iﬂ;plo collestion procaduros will b specifiod in the sanpliag plan R s

A high p liquid b capable of puwping up o 2
mwwﬁham voluse Waﬂorwlhlaoflqaclmgslm
KL connectad 19 3 tandum Mass Spectromeres (LC/MS/MS).

A device 1o collect 7aw data foy peak {ntegration and quantiuation
mmnnmmmkofmmuoml -3

$OmL disp pyh lubu-

15 mL diaposabl
Dispossble (so-lom. 100400u1.).

1235-ml LDPE sarrow-moutl bottles.

2L claar HPLC visl kit

Disposablc pipettes.

Avtopipstics (100-1000 w1 and 10-100 pL), with disposabls tipa.
Waters Sep Pal Vac 6 o5 (15) 3018 SPE cartridges.

SPE wacum manifold.

Ulresopic bath.

Pagr2of?
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Interim Report #23 ~ Analysis of Sediment Samples Exygen Study No.: P0O000760

Exyger Pyotacol Number: PO000?60

~
Exypes Ressarch Mathos Muzber V0001781
ANALYTICAL METROD |
Mabod of Apalysis ke the Determinstion of Pacfluorooctanoic Acid (PFOA) i Seil by
LCMSMS
S.14  Wirist-actjon shaker.
513 Centrifuge capable of spinning 0 nsl polypropylens tubss &1 5000 rpny.
60 Curoniacographic Sysbem
61 Asslytica) Colunws: Floophass RP (Keysicoe Scicatific), 2.) mm x 30 mm. S
[P/N: K2505-032130)
62 - Tempersus: M°C
63 Mobile P (A): 2 mM Antoniam Acotats b Witer
64  MobileFhswe (D) Medazol
65  Gradisot Progrm:
5 i Fiow Raie
Timatmin} %A &l fmldrin)
00 [ 35 o3
10 63 35 0.3
00 2s 73 0.3
2.0 25 78 02
2.8 6 33 0.3
66 Egection Yolume: 1S AL {ean be fncrensod io as arach 0 30 uL).
6.7  Cuantitstion: Posk Ares — extesial standard salibration curys.
6.8  Runo Time: ~ 13 pxiowtos,
~ The sbove conditions are intwnded as 4 guide snd muy be changsd in ardes to
optimize the HPLC system.
70 MS/MS Syum
il N;gt Bloctronpeay Negative MRM mode, monitozing 413 -+ 369 m/z for
PFOA.
Tha sbove soaditions me intonded we 2 guide and msy be changed in order to
cplimize the MSMS aystem.
80 Prepunstion of Selutions
43 Mokile Phise
L1.1 2 mM.smmoninm scetate in water Is prepared by adding 0.154 g of
nmenion) $cotale to 1000 1L of water.
Altemate velumes twy be propuned.
Pagtdol? ~
h
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Protocol Number: POO00760

Bxypm Rourch Motved Humber V001741
M P e
ANALYTICAL METHOD
MM ol'Anllylu Ibnhl)mmoﬂwﬂmmm Acid (PFOA) in Seil by

9.0  Sumderd Prapucation

9.1  Sodend Stock/Fartification Soluticn
9..1 Prepars 8 sock soliice of =100 pp/ml. of PFOA by weighitg 10
of amalytical standard (perracted for paity) and dilute to {00 mL. with
* mothanol ing 12$.mL LDPR bottle,
902 A 10ug/mL dniBication aciution of PROA is pewpured by bringing 10
ks of the 100 ppt. solution o a final vokane of 100 with metmpol
- in8)25 mL LDPE boltls.
9.13 A 10 pghal. fortification solution of PPOA i prepared by bringing 10
ral. of the 10 ng/ml. sclution to o final vokune of 100 with methnel in
1125 ml LOPE vovwde.
914 A0 pp'ml, oriiflostlan salution of PROA ia prwpared by bringing 10
" mL of tha 1.0 py/mL solution 1o & fnad volume of 100 with methancl in
8125 mi LDPE bottle.
913 A 000 pgml fortification solution of FFOA ia prepared by bringing
10 oL of the (1 ug/ml sohtion to & finel volume of 100 wilh
tothaned in ¢ 125 mL LDPB botiis,
2.0.6  The stoek ead fortification salutions sre to be Kored in a refrigorator st
upproximately 4°C sod wre able for & maxionos pwiod of 6 monne
Teorn 1he deate of preparation.

92  Sundand Culilwation Solutiany

o~ 920 mmm:-mmmww The
mm-d-mmmdwwmmpmdm

10 enmples.
8.22 m" ing is & typice! example; sdditional iont may be

prepared i moedad.

Firal
Conomtnibon.  Forificstion  Yohunsof  Conowniatiomof  Chlibration
urmm Vohune  Ponifisd Comol  Calibrstion Stndad ID
2 {mnl *

H
-
IIPFE L
g8gpu-
E

1000

Page 4071
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Intertm Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Protoool Number: PO0C0760

Exygen Rossrnl Sdethod Number VOODI?E )

Muthod of Anslysis for the Dearminmion of ie Acid (PFOA) in Scil by

923 A e sandard sodetion {reagens blaak) mug be prepared with #ach
sut of standacdy axiractod.

9.3.4 - Siom all muiracred calbration standards in 15-ml pelypropylens wbes
% 2°C 10 6°C, up (o two weaka.

$23 Ab awes wnd

seeded.

Jou of standazds may be prepared as

100 BachBulp

100 Fach basch of smphos extractad (typically 20 or Ieas) munt include ol Tenst

_ onssexgiel control (mathod blank using 5 mi of matbasot) and two sesgent
coniols fxtifiod = known comcenirstions (lsk control spike) o verify
provecurs] recovery for the bakch,

102 Requirenamnty for Jvld md bbdortory duplicetos and spikes will de specified
i b quality mesurance piac ¢ tis project.

1D Samplo Buiraction

13,3 Walgh 5 g of sample inte 30 ol polypropylons cenifugs Tubes (Rwtify 2s
nowded, replace 1Id and wix wall).

112 Add 3 el of mcthano] sad shals 00 b Weist action shalow for ~1 5 minutex.

103 Tramafcr tha sabea e an uitrasonic bath and sonicate Rir ~15 mioviss.

114 Bring the volume up 1o 40 mL with walar in the 50 ml polypropylens

-~ omtnluge tubs,

()8 Contrifupe for ~30 minuses st ~3000 rpen.

1.6 Coodition the Ciy SPE cartridpes () g, & mL) by passing 10 mL methanol
Tollowsd by 3 Tl of HPLC water (~ 2 drop/sec). Da not 1 solumn rup dry

147 Load (docunt) the sample on the conditioned Cy SPE canridge. Discard

cluns.

H3 Elute with ~5 mL 100% methwal Coliost $ mL of oluate ko gredusted
15 mL polypropyleas ceatrifego wbes {nal volume = 5 mL).

tL?  Analyse samples nalng eloctrospray LC/MEMS.

120  Cheomaiography

12.1  Inject (e saro.xmount of sach samdend, sampis aad fhotifiad sampls imo Uw
LOMEMS wystam. A cabibestion standard momt prevsde and follow all
analyasd samples.

122 Stendards of PPOA corresponding to at 1oesl flve of mors concentration levelt
must ba invlnded in an enalytical iet.

123 An enire s of extmacted catitoaion wandasds mux be included ar o
beginning md a2 the wid of & sawpls set.  BExtescted standards mnist be
Laterspersed detwesn svecy 5-10 samples. As a altemiative, an mlire set of

P Sol)
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Interim Report #23 — Analysis of Sediment Samples " Exygen Study No.: P0O000760
Exygen Protooal Number: PO0OO760
FA
‘Exypon Rosnarch- N . Mothod Number V0001781
"ANALYITCAL METHOD
Methiod of Anlynis for the Debseciination of Berth 30 Acid {FFOA; in Soil by

MMmththumw:thu
followsd by ¢ calibration wvery 5-10 sempks
(umm:mwﬁmm) In wither case, sxtracied
. olitumtion standerds muy: b the Birst and Jast injection in 2 sample set.

124 U-Mundnamulhqum Lines standard curves wre

m«ummmwwum Uz weighting of peak area
vormus callbmtion standard soncontration using MaesLynx 3.3 (or equivaient)
”lwwh

128 Saple rupecse shonld not exceed sandard papossss.  Any sampks tha
: 2xc90d viandard responecs shoukd be further dilvted and reanalyzed.

130 Acowptance Criteris

13]  Cluometogram must show & pesk of a dsghter ion st 369 amu from a parsat
of 413 xmu. The 413 umu pareat cocrsponds to the FFOA smion, while the
daugbter joo (369 mmu) repreeents the ke of casbon dioxids.

132 Meoibod blanks must not contsin PFOA # lovels grester than the LOQ. If a
biunk pomiaing PFOA a1 rvals grester 1han SO ng/L, 1 & dew blank sample
wium e obained and the entirs sot must be re-extractod.

" 133 Recoveries of control spikes sed matrix spikes must be betwaen 70- | 30% of
their known valows, If a control spike Galls outaeide the soceptable limils, the
wxite aat of menples shonld be re-axircted.  Any matrix spiks outside 70-
130% should bo ovalusisd by the wislyst to dolarmine if reexgaction is
~~ waTnied,

134 Any calibratine standard foond to be a statisticat ouBier by uting the Huge
Ermor Toat, may he excluded Som whe calculation of Ow calibration curve.

" Howeve, the total sumbar of axtracted cabibraticn standwds thet could be
eucludad must sol excesd 20% of the total number of axtracied standards
injected,

135 The tooelution cosflicient (R) R calibrdtion curves geersted mur be
30992 (R* 20985). If calitwation results fall outide theee Limits, then
sppeopriate steps must be takon 1o sdjust instrament operation, amd the
Mnllh:lﬂ!vmmol:wlumhmndynd

136 trnos [ mus not drikt more than
- 4 % witkin a0 anaiytical run, 1 redention time drit exoseds this limit within
o maRIptical run then tw st must he yaanalysed.

Tage $of ?
~
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Numbes: PO000760

Fregpen Rassarch Merhod Nurmber V0001731

1 . ] ANALYTICAL METHOD

Mathod of Analysis fr the D ination of Perfl: ic Asid (PFOA) in Soil by
LO/MIME

140 Caleulstiony

11 Use tas ollowing aquation 1o cakoulate the ssoowat of FFDA fnund (in ng/L,
besed ¢ piak acew) weing the standard surve (linear regression parsmeien)
gmarated by the Mias Ly software program:

PPOA found (ng/L) ~ (Poak ares - intercentt x DF
tlopa
DF ~ facior by which the Ginal velume was diluted, if necessary.
14.2  For smnples fortified with known amouns of PFOA prior to extraclion, we
the Miowing equation lo calculate tha peragnt recovery.
Recovery (%) =

[ totadsmayte fywd (oL - wanlyto Found i cootzot (/L) o0
aoskyto sdded (ng'L)

1435 Do the following equuion kb convart ths gmaunt af PFOA Rund in ng/L 1o
ng/gppb).

FFOA found (ppo) =
nampleweght (3 g)
144 Uso the follwing cquation 1o caloulak the aoust of PFOA found in ppb
based ou dry weight.

BFOA found {ppb) dry weight = FROA found (ppb) x [100% / 1ol solids(%))

Pags 7af?
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PG000760

Bxygen Protoco) Number: PO000760

p—
ANALYTICAL METHOD
Melhod Number: V0001782
DMsthied of Analysls for the Dotsrminstion of Porflacrsoctanoie Ackl (PFOA) In
Sedimant by LOMAMS :
Anslyticsl Teating Facikty: Bxyge Rowarch
. 30358 Rasnrch Drive
Stase Collags, PA 16801
Approved By
o 1 e,
Faul Connolly { Due
Tochnicsl Loader, LC-MB, Exygeo Resowts
obn Flaherty  * Duie
Vioe Presideat, O Exygen Research
p—
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Interim Report #23 — Analysis of Sediment Samples

2

Bxygen Protocol Number: POO00760

Exyges Redvored Mathod Number V3001732

ANALTTICAL METHOD
Mathod of Analyals for the Detrmination of Parflonscactandio Adid (PPOA) in Sediment by
’ LOMSMS

10 Seopd
This-mathod is be be emploved for the isolation snd guantiution of perfludrooctmoic
acid by High Performencs Liquid Cluommopmphy cvupled o 8 Wndem Mass
Spectiometric Detocios (LC/MS/ME) in sedimeat.

20 Sabty .
21 Abwsys obaervs safe Isboraory practices.
22 - Consult the pwopriats MSDS befars handling aoy chemical for proper safery
precautions.

30  Sumpls Raquiremend -
3L Atlesst 30 g of tan sample A exinction.
32 Noewnphs processing is needed for secdiment sampies.
33 Samples wored nfigaraed should bo sliowed o aquilibmis 19 roum

Soaipenshare, )
34 Allsunples mun bs thoroughly mizod beftoe being sampled for extragtion.
As Sln_\ph Aleetion procedusvs will be specificd in the sampling plan for this
peojoct.
40 Resgents and Suodaeds

41 Wike—HPLC prade

42  Methanol = HPLU grade

4)  Acetic Arid~ nndec

44  Ammonivm Avette — A.C.5. Reagent Grade
45  Poflunrecetsacic Acid - Sipme-Aldrich

50  Insrament wod Equipmens

S1 A high peformumce liqréd choomstograph eapabls of pumping up to 2
2obvenis equippad with 3 varfabls volume injectar capsble of injscting 5-200
L connacied b5 & tandem Misa Spectromuter {LC/MS/MS),

$3 A davice to collec) rxw duin fir peak intepratinn and guantitation.

33 Analytical baluacs vapsbie of reading to 0.00001 §.

SA 30 ml disposable polypropylese ceatrifpe tubes.

55 15 ml disposabie polypropylme centrifuge tubes,

5.6  Dispossdls miosopipees (50- 100k, 100-200uL).

3.7  115-ml LDPE sacrow-moxth boltlss,

38  2ml clear HPLC vial kit.

55  Dispossble pipettes.

$.10  Amopdpettss (1001000 kL knd 10-100 i), with dispossbla tips.

511 Welers Sop Pak Vi 6 ¢c (12) 1C1 8 SPE catridges.

512 SPE yacusn manitold

Page 3ol
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Interim Report #23 — Analysis of Sediment Samples

p. 73

Exygen Study No.: PO000760

Exygen Protocol Number: PO000760

ﬁ
. Exypes Reasgrh Mathpd Number V0001 78]
{ ANALVYICAL METEOD — ]
Motbod of Apsi; hllh"‘ of Perfhy ic Acld {PPOA) in Sedimen by
. LCMS/MS
3.1)  VYortexsr.
514 Wrist-sction ghalkey.
513 &mﬁpwﬂmwuﬂmﬁmmuzmﬂm
(£ WM
6.1  Amlytical Column: Fluophase RP (eystons Stiantific), 2.1 mm 1 50 mm, $p
(PJNQZMSZI:U)
52  Tumpersre: 30°C
$3 MobiloPhase{A): I oM Ammoniwn Acetits in Watar
&4  MobilePhase(P): Mithano!
65  Gradiont Program; .
. Flow Rate:
Losinic) %4 1] {mlginl
00 63 35 Q.3
10 43 as 0.}
30 2% 78 0.
200 33 73 0.
13 (1] 3 03
64  Injection Yolume: 13 pL (can be increased 1o e much s 50 uL).
47  Quantitaticn: Poak Arta — external sandard calbestion curve.
— 64 Run Thme: ~ 23 mimutes.
The sbovs conditicus are kntsnded 13 & guido and ey bo changed in order 10
optiarizy the HPLC system.
70 MEAS Sysica
721 Mode Blectoapesy Nogative OO 1eds, monitocing 413 — 369 miz for
FFOA.
The sbove vonditicns ars intendsd o & fudde and may be chenged in arder to
eptimize o M3IMS sysom.
80  Preparation of Solutions
81  Mobile Phase
£.1.) 2 mM aomoniven scwie in WS i preparsd by addieg 0.154 g of
T menium seetate 10 1000 ml of wates.
Fagedart
—~
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Interim Report #23 — Analysis of Scdiment Samples

Brypea Enscasch

ji-'“

Exygen Study No.: P0000760

Exygen Protocol Nmber; POO0)760

IMuthod Nusber VOS0! 702

. ANALYTICAL METHOD

Medhod of Analysis St the Detamaiation of Parfliosoocisncic Acid (PPOA) in Sediment by
- . LOYMEMS

32

$21 1% asatls wrid s wate it prepared by adding 10 mL of acstic acid 1o
100D mL of watwr.

mwwhm
90 Sunderd Preparaiicn

LA

. 921 LCAMBMS cxlibeatioe

Sunduyd Sieck/Partifiestion Sclution

213 Prapare 2 siok solution of ~100 pgiml. of PFOA by weighing 10 mg

of eaa’yptical standaxd (sorrected for purity) aad gitute so 100 mE. with

Toothino! i # 125«nl LDFR bettle.

A 10 pgfml. fartificalon sotutioa of PFOA s praparsd by bringing 1

L, of the 100 g/mL sahion to a fnsl volume of 100 with methaas!

inp §23 ml LDPE bottla

A 1.0 pgtml. fortification solution of PPOA is peapared by beinging 30

1l of the 10 pymL soution to & faa) volume of 100 with methanol in

2125 mL LDPE botile.

A0\ pgiml. fortifieation setution of PPOA is prpered by tinging 10

ol of the 1.0 yg/mL solution be 3 fiod) votume of 100 with methanal in

2123 mi, LDPE boitla.

A 001 pgml fortification solwtion of PFOA is prepared by bringing

10 ml, of the 0.! ag/mL solution to & Gxal volume of 100 with

teethanal in & 125 mal, LDPE bonls.

‘Tho stock and fortification solistions are 10 be sored in 2 refrigerator at
4°C and am stadle Bx 8 mximum pwiod af 6 months

from tha date of proparsiion.

»12
513
914
913

915

w;\ﬁbnﬁnlolvﬁul
Aty are 2 i meth
of the 0.1 pproL MortiSention seluticn.
922 The Poliowing is » typlead sxmmply: sddisi
2

1 via dilution

may be

e ftpwredaenceded

Conomirtion
of Pt Boaticns
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Interim Report #23 ~ Analysis of Sediment Samples

Exypr Rocossed

Exygen Study No.: P0000760

Exygea Protocol Number: POO00760

Mothed Numbar VOO 1781

[ .

___ANALYTICAL METHOD

m ol' Al'llyﬁ' oy the denlmimol Mlumncblmnc Acld (PFOA) in Sedimont by

“924

923 Storo Al salibeation starclends in 125-mL LOWE narrow.mouth bosties
<. R 2Cw FC, vp o Hx swptha.
wolumes and of standerd

Al

neelind.

muy be prep »

100 DBetch B Up

101

102 -

1.0
L1

1.3

113
A

1.s
118

1

n

. 1y
PR

wn

nn

n»3

Mmﬂmmtwnﬂy”wh}mwzmhaum
ane umireated contrdl md two untreated oeotiols fommifled A known
ovacevirtions (b contyol splke) to verify procedural secovery for 8w buikh.
 Rewppiramnsts £ fiold and laborstory duplicatos and spikes will be specified
i the suality assurancs pius Sor this project.

Sample Bxtraction

Weigh 3 g of manplo inte 5O ml. polypropylenc ceotrifugs tubes (fortify os
necded, replace Jid xod miz well).

Add}$ sl of 1% seetic acid, cap, vortex sd shake on & wrist sction shaker
for ~40 uinstss.

Crnizifage the tobes at ~3000 rpm i ~20 mimutos.

Conditicn the Cyy SPE cartridgos (1 2. § mL) by passing 10 mi. methana!
followed by 20 ml, of HPLC water (~ 2 dropfsec). Do ot Lot colume run dry
Losd (dvctat) the tample on the ronditioned C:y SPE cartridgs. Discard

sluats,

Add 20 mL of metheno] to the sedimeat Ja in the botiem of the 50 mL
condrifuge tube. Cap, vortex amdt shake on » wrisd sction shaksr for ~30
mimaes.

Coorifage the tabm 3t ~3000 rpm for ~10 itates.

Decant the meatbanol onto s sanis SPE castridge. Coliect the elusts.

Wash the colers with 4 mL of methanol. Callect the sluxte xnd add it 10 the
sleis collsvied im wep 11,3,

Conditlns & sepond Ciy SPB eartridgs (1 3. 6 ml) by passing 10 mL methanol
Rollewed by 20 mlL of HPLC waker (~ 2 drop/ses). Do not it colwma ren dry
Add (he mathano} to ~200 mL of water snd losd on the second conditioned
SPE cartriipe.

Elude with ~5 ml 100% methanol. Collset 5 tl of shate into Faduated
15 mi. pot; penirifige tubes (final volume = 5 ml.).

Axalyze 3amples using alactospray LCMEMS.

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

Exygen Protocol Number: POB00760

Duypen Rasuech Mobes Nasbor V0001792

| ANALYTICAL METROD [
Mdolﬁmmhhmbuﬂmot ic Acid (PPOA) in Sediment by
1C/NSHMB

125 Chrommography

121 wqmmmotwmww&fm&dmmm
LOME/MB aystty. A caflbration sandard must precads and follow il
mpalyzed sunples,

122 w.tm»nmubqnswnwwmmmnuvds
mast be incinded in un anabvtical ant.

1.3 Ap enlire wt of sairacted salibeation standards mast be inchuded a8 the
begisning wnd st Uis end of & sxnple s, Standards must be oxerpenned
batween 9Ty 5-10 sample. A9 an sltemative, & wnlize sat of calidration
Mnthﬂdulhbwmuofnumwd by calibralion

stsndigds intarspernsd every 5-10 samples (to acooust S 3 second st of
lndmh). In cader case, calitustion stamcards mus be the fiest and last

124  Upe linew standard curves Br guantitati Lisosr standerd curves aee
'nmhummn-nmummmu of peak area
voreus calibration standard codeentration using blasslynx 3.3 {or equivaient)

. poftwaro system.
Y125  Swmple nepoase choukt not vxceed standard responses.  Any semplts tha
sapend etandard responsen shorld be fcther dituied snd rommalyeed.

130 Accoptanos Crttaris

1.0 Chromatogram tnust show a paak of & dsughier ion st 369 arw Froen » parent

— of 813 aw. The 413 amw parent comreaponds ¢ the PFOA mios, while the
dmighter ion (352 amn) reprostnis the Jass of earbon dioxide.

132 Mstand blamics ming) DA contain PPOA ot dovely groasor tham the LOQ. ) 5
blaok coptaina PFOA ut lovels poster than 0.2 ap'mL, then & new blank
sample st be obtainod and the smtire set roust be re-exuractad.

1335 Recoverics of control spllecw and masix spiicos 1must be bevween 70-130% of
Kaglr known values. if 0 mlﬂnmhm the sccepiabls limits the
atire sot of sunples should be re-extracted. Any maxix spike outside 70-
130% should be ovalumced by the anaiysl to dotermine if recataction is
warranted

134 Any calitwstion stendard $xnd (o be & matisicsl outliar by wsing the Huge
Brror Tomt, may by wcluded from the oalowisden of the calidemion curve.
Howsver, the toial oumber of sxtactsd calibration standards that could be
mlmhlmmwad%dhmmhaorumu standardy

injocted,

135 mmmmaxmm.mu must be
20992 & 20985) 16 caliboation Temuite fall oulside s timits. then
sppropcisls Mot must be laom © adjuxt inmument operation, and the

simdards ox the pelovant vet of smnples should be reanalyzed.

Pagr hot?
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Number: POO00760

Bogealsseasd - - - ’ Method Wb VI0R1 782

e ——
- ANALYTICAL METROD |

I ”
Msthod of Axmlysis for ths Detemsinstion of Perflucvooctanoic Acid (FFOA) in Sedimen by
LOMIME

134 Rrteation timse buween standards and samples mxust ot drift wore than
% & % withio m anafytical nm. I resntion time drift exceedy this timit within
a1 amlyticel run them b 508 st be roamalyed.

© 140  Caleulstions

M) . U the following equation 1o calalats the amount of PROA found (in ngimL..
basad o posk area) using e standard curve {linesr regressios parstassers)
. gamcTsiod by e Miats Lyux S08ware program:

FFOA found (ng/ml.) = (Paak area - intaroqpt) x DP
slope
[P = factor by which tu4 final wohms waa diluted, if aceesary,
142 For mempie tatifind with koows anounis of FFOA fRive o eatrection, use
the following equation le caiculsts e perceml recovery.

Rocovesy (%) =

[ total anaiyte forand (nghul} - msalyss found in comrol {nghnl )] 100
oalyte sdded (ng/ml )

143 Vsgo the fllowing squation to conveet the amount of PFOA found in gl to
8§/8 (opb).

PROA foend {ppb) # [EROA Sund (pgial) x fine) valume (5 ml )]
. surpls woight (5 p)
1A Use the Bollowing suatina (if ¥}t caloulsse the amoust of PPOA
foxad in ppb besed cn dry wiight.
PFOA found (ppb) dry weight = PFOA. foumd (ppb) x [100% / twial selids(%)]

Fage Tol 7
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Interim Report #23 -~ Analysis of Sediment Samples

Exygen Study No.: P0000760

Exygen Protocal Nurmber: PO000760

- ANALYTICAL METHOD
" Msthod Nignber: V000178

Mothod o Amnlynis for tho Determinstion af Perflesrecctancic Acld (PFOA) in Flsh
o LCHBMS

snd Clama by

Asalytical Toeting Pacilty:

Approved By:

= | N
Paul Connclly )

Teochaleal Leadw, 1.C-MS, Bryym

}giﬂé/'
vmmn,mzxmm

Beygen
308§ Resceroh Drivg
Siate Coliage, PA 16001
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
Bxygan Protocod Number: POO00O760
P.
Exypen Rospurch . ) Mwthod Nursher V000170
ANALYVICAL METEOD

deummm;’umma (PFOA) in Fish and

10 Scope
This matbod ks to be amployed for the isolation md quantitstion of perfioorooctanoic
acid by High Patemanos Liquid Clromstogrephy coupled 1o 3 lwwdem Mass
Spnllmnﬂw (ID’M!MSJmEnh-:tItIm

20 Safey
11 Always obearvn safe bsbooulory practices.
2.2  Conmbt the sppropriats MSDS bekwe handiing sny chemical for proper safoty
peecsutions.

30  Sawple Requiressent
1l Aml-naoprumuuamh-
312 - Sanples shovld be p t bafore jon. Plaoe the frozen sample in »
. Mumﬂhmmwm Plnomuwlummmm
o leave open in frozen sonage ovemipht to allow fxr cxcbon dlaxide
mblimstion. Seal wmd placd i samples in frazen storage uatil lime of

wnalysls.

3.3 Hample collestion prooedures will be specified in the sumpling plan for this
poject,

49 Rosgents end Siandands
4]  Waw -HPLC pade
o~ 42 Aceimitrile - HFLC grade

43  Cwbon (120400 meshk) - Reagewt prade

44  Moteso| - HPLC pade

45 Bilios gal (60-200 noad) - Reagent grade

46 Fodall (60-10C mesh) - Reagent grade

$0  lasooment and Bquipawot

51 A high peeh ligud clromatograph capabls of pumping up 10 2
aolvents squigped with # variable volume injecsor capable of injecting 3-200
WL conawotnd b6 & taadeen Mess {LCIMSMS).

52 Adevios o poliset rew dats for pesk integration sod qrantitation.
$3  Analytical balunce capable of resding bo 0.00001 g.

P 3T
~
Page 38 of 85
Exygen Research Page 79 of 110

000102

SRR



=

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

Exygen Protocol Number: POOG0760

~
Exygen Reosseh Matiod Numbe VONTT)
ANALYTICAL METHOD ]
Wofhll,ﬂbhhmnofhﬂmm Asid (PFOA) in Pish snd
Clams by LOMS/MS
54  Retary ovapsraior.
55 ‘Howmiser.
55 125l pear-shaped feaks.
57 50mL dispossble polypropylens contifugs tibea,
53 15 ml dispeasble polypropylene contrifoge tubea.
. $8  Dispousdie micapipets {$0-100uL, 100-200uL).
5.0 125k LDPE sarow-mouth bofties.
511 2 mL ol LK vial ki)
’.g wmmnmmwm. dispossb|
5, with e
514 mﬂu(mu.) {Supeico tat na. NOS71? st
5.8
$15 cmmwm:omwwmmmuhuzmw.
&0  Chromatoprphic Systen
41 Analytical Column: Fluophase RP (Keywtone Sclemific), 2.) mum x 50 mm, Sy
(PN 82505:052130)
42 Teupmtae: J0°C
63 Mobile Phase (A): 2 mM Ammonicm Acatale in Water
64  MobdilsPham (B): Methanol
6.5  Qradiont Program:
7~ Flow Rate
i Goin} %A 1] (mL/min)
| 5] 65 a5 01
Lo <] 3 03
.0 25 75 03
200 23 » 03
n3 [ 3 Qs
66 lumin\!ohm 15 pL (own be incrensed 10 ks much ue 50 pl).
67  Quantitation: Poak Ates ~ sxtenal standard calibestion curvy.
68 RonTime =~ 23 sinuden.
The shove conditions are intended 15 g guide snd may be changsd in order to
optimiza the HPLL kywen.
Prgr 3 uf
o~
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Interim Report #23 — Analysis of Sediment Samples

%

Exygen Study No.: P0000760

Exygen Protoco) Number: POC00760

Brypen Ressasrcd . Mehod Namber Y000} 7R3

{ ANAI.H’ICAJ. MTTHOD J
Methed Mu ummummwwmm
. Clams by LOMI/MS

70

40

9.0

MIMS Syaten
71 Mode Blesgospay Negative MRM 1bods, monitoring 413 — 369 miz for
PFOA.

- The sbove condifions are intwnded a8 3 guide wad may be changed in oxder o
" optimiza ths MEMS syatenn.

Propasstion of Sohitioow
81 Mobile Phea )
%11 2 10 amasomive acotale in wak is preparcd by adding 0.154 g of
aneaouiu sootste to 3000 ml of wates,
82 - Extraction Solutiors

821 7% tacerbic acid in methanal is prepared by dissolving 2 g of
uumwu;.orml

322 0% Dimwihdichlarodilane o toluone is prepapsd by bringing 3 mi.

of disnothykhicklorosilans to & fins! voluzae of 10 mL with loluens.

Mwb}wmhw.

Sisndard Prepangica
91  Sundand StockPortificacion Solution

91.] Prepars s stnck solntinn of ~100 pupiml. of PFOA by waighing i0 mg
o maalytical slandard (curvocted for purity) and dilute io 100 L with
methano] in ¢ 125-a3l. LDPE bottle.

912 A LD pupml fortifiction sotution of PROA is pespared by bringing
mL of tho 100 upinl solution to  Anal vokumo of 100 with wethsnol
n #1128 wk LOPE bottle.

%13 A0 ap/mi forification aohution Of PFOA is prapared by bringing 10
L ofthe 1.0 pg/ml. notulion to & finad volume of 04 with methane! in

. 2123 mL LDFE betle.

9.14 A 00 sp/mi, RxtBicsticn solution of PFOA is
10 ml of the 0.} pyiml sclutien o & floal yolume of 100 with
tagbesal in & 125 mi LDFE bottds.

935 The sock and Priificatlon sobutions are 1o be stored i 3 refiigeralor m

ly 4°C and wra sieble oc 2 muximum pariod of § months
from the datd of peeparstion.

"

Mg eols
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760
Bxygen Protocol Number: PO00O760
ﬁ
Bxypen Rewench Mobod Nusvber Y0001 783

l ANALY TICAL METHOD )

Mrchod of Asmlysls f¢ the Desscnination of Peflactooctamnic Acid (PFOA) i Fisb and
. Clama by LOMS/MS

5.2  Standad Caifbrution Solstions
921" LCMEMS calibretion staadands are propsred ia methanol vie dilitios

. efthe 1.0 pg/ml, fartification um
2 Thw Followiag is ® hypies) dditional ious may be
preparad sy nawdad.
Fimsl
of Fortificaiion  Vohsee Diduted to Conommirstion
19 50 100 003
19 28 100 s
0 19 1% 001
0568 W0 %0 0008
‘nwezs 0 100 o002s
L] 0 100 001
0,003 10 100 £.0003

1.3 Siors &l ralibration standards in 125-mi LOPB namrow-month beties
& 2°C W 8°C, up W ¥ix pIOHIH,
Altamate vol aod :

needed.

100  BaichSelp
0l MM:!WMWym«Injmnmum
-~ oo untresed ool and two yntrestsd controls fortified M kuown -
concontrations (3ab control sptke) 1o verify procedural recovery for 1ha batch.
102  Roquinmomnts for Seld md laboratory duplicstss wid spikes will ba specified
it the quality axsurance phin for thin penject.
1.0 Sampls Extraction
1.1 Weigh $ 5 of koxeo smupls into 50 ml polypropylens cenmifuge wbes
{fortify 42 neodd, mplace fid snd mix well).
13 AgdJ0mL of acesonixile and shake 0a & #TiR sction shakee for ~13 minutes.
T3 Place the tebes in » frewtar for ~1 bour.
114 Pack wnd condition the SPH tubes and yilamize the peseshaped Nags,
115 Pack the 20 ml SPE tubsa in sequence with 2 g florisil, 2 g silica gal, 2 g
cwbon, end 1 g LC-NH,. Condition tw caluzng with 20 ml of metherol,
thest 20 mL of scotonitrile. Disoard all washes. Do not aiow the cofumn to

thy,
s suﬁnhluuwmwmmum
dlasc in selucom sohition. Rinse the Nask with Loloens oace,

followsd by nosthanol {three Sinas). Dry the Rasks corplotely before e,

of starkiards may be prep [

aithar by sle-dryiag o with s stream of Bitrogan.
Page b el
~
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0O000760

Bxygen Protoco) Number: PO000760

Baygen Restierch C Mathod Micmbar VO0D) 723
. N ) ANALYTICAL METHOD
Method of i fou the Determization of P 3% Acid (PPOA) In Fish and
- Clama by LC/MS/MS

nr Mphwnlnmnmmmaowuphuﬂmwrn
ot ~ 1D mixmins.

s D«umwnmmmsm«mw‘mummu

the powr-shpad il Callact the elunts in the 123 mL silanizad peer-shape
sk,

19 Add 10 -l. of svsanitiiic 10 1be swnpls in the SO ml seouifupr tube.
ihe Rogan fat phase using & lispumizer for ~30 sgconds und rinse
uﬁmm-loﬂﬂmhmhmm

1140 Shakes tve sample aguin for ~10 minutas o0 & Wrist-action shaker.

1131 Pisoe the tubes ia & froucer for ~ | bour prone.

1112 Centrifuge the 50 ml. polypropytene tobes countsining sample at 2000 rpm
R 40 minntay. .

11.13 Deemt the mxtrat onto the sams SPE column. Collect the sluste into ihe
tame pewshaped Dask and couthing with the eluant from the imitis)
XLrOEtion.

1104 Pame 20wl of seatondirile through e SPE colums and combine the siuate in
the sumo Dask.

1.1 ms4mu1muummwnmnunm
SYRpOTRle | reducwd presinace using 8 rotary eviporaior (M < 40°C),

LLIG Mals the fua) volume, by adding 2 ml. of 29 asovebic acid in methanol o
the poas-shaped flaek mnd Fwist 10 mixAdiseolve,

1117 Traasbe tha exwacts to HPLC vials vwaing dlapessble pipets.

113 Anelyzs samplew mming elooirovprey LC/MEMS,

13.0 Caromstography
13.1  Injact (he 3ams sxnount pf sach siandard, sampla sad fortified sumpie iso the
LOMIMS systcms. A callbvallon standard mus peoonde ant follow all

analyved smmplos.

122 Standunis of PROA commeaponding 1o a2 fosst five or more conceatration levely
msunt bo incloded in am anulytica? set.

12,3 An ontiso st of calibration standtards must be inchadod a the begimawing and a!
the end Of & sonple set. Siaaderds must be d bats wary 5-10
anmples. As 38 sheraative, 1a calire st of calibeation stundards may be
injected s the beginming of a set fallowsd by calioration standards
Wms-munplu(umwauwﬁnohmx n

cane, calbration standards wnst be the Bt snd Iax injection in a

mwu

124 Uss linewr siandad vuves for quaniilmsion. Lioww siendard curves we
pmuaiod for the saslyle by Liaesy regrassion using 1/x weighting of peak arcs
vornua calibeation stindand ooncentration using Maslym 3.3 {or squivalen)
nolware systam.

Py soid
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Number: POO00760

Bryes Rusousch Methad Nisher VO00) 73

T ——
ANALYTICAL METROD

e _ANALYYICAL ME ]
Wethod of Aralysis Rz the Determization of Perfluorcoctancie Acid {?FOA) in Fish and

Chams by LC/MIMS

123 sm roponse ihaould not exceed standand responies.  Any ssniples iha

exosnd sianderd vespousca should be further diluied and resnalyzed.

130  Acceptance Criveria

137 Qematogramn maast show a poek of & dmaghbiar ion at 369 amu from a parsat
of 413 amu. Ths 413 amu parens correspends 10 the PFOA snion, while the

daughier ica {369 amu} reprevezte B Jose of catbas dioxide.

132 Mathod bisks must not cactain FPOA at lsvels gromer than the LOQ. Ifa
blank containe PFOA at Jovels preasce than 0.5 ppb, then » new blank sampls

munt be obtaized sod the etiee 30t must be re-axtzactad.

133 Recoveries of control spikes aml matrix spikes IDust be betwsen 20.130% of
their known vaduas. I » oomteol apike Rl outside the acoeptable limits, the

wolire a0t of snmpios should be te-sxiracted.

DA m«mmm»u.mmvyuumnm
Ruroe Toot, may be txcluded from the calculstion of the callbestion curve.
Howwer, »wmo:m standards thet could be excluded

mat wod axcead 200% of the tatal nutsber of standards Injeciad.

135 The coslation vomlGciont (R) for calibestion owves geoeraled mmw br
0092 (R 20088). I callbration resulis fall outaids thess Ymits, then
mapt bs iaket to adjust instrument opecation, and the

pproprine Mope
standaods ov tho retovant sat of sampies should be reandlyzed.

135  Raention times betwsan mandords and samples must not dif more ttn
4 4% within wn aaalytical run. If revertion time driR exceeds this limit within

a0 analytioe3 run ¥en the set xrust be reanalyzed.

140 Cakulsions

14 Unlhc Rolowing equaslon 1 calcalats the xmount of FROA found (in ng/mL,
uplkuu}wln‘hﬁduﬂm(hmmmwmm)

# 4Dy o Maee Lymt PO

PFOA busd (giml) = (Poak arca - interept)
Eope

142 Une the following squation 1o convert the amoum of FFOA found in ng/ml so
o'y (ppb)

FFOA Found (ppd) »
sumple walght (P

DP = factor by which the Ainal vohune wat diluied, if necessery.

Page T of
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Interim Report #23 — Analysis of Sediment Samples ~ Exygen Study No

Exygen Protocol Number: PO0CO760

.: PO000760

~
Exypen Ragsarohs . .- Mothed Namver V0001723
- - ANALYTICAL METHOD ]
of Azalysls for the Datermination of Peflsoreoctancic Acid (PFOA) i Fish ind
' Clame by LCMSME
143  For mumples fntifisd with known amounty of PPOA prior 10 extraction, use
& following wquation 10 Saksulsic the peroonl recovary.
Recovery (%) =
o feota Rund - wmalyls Soand in oontrot w100
. iyt added (np/2}
P~
e o3
f\
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Interim Report #23 — Analysis of Sediment Samples

Exygea Protocol Number: PO000760

h

Exygen Study No.: P0000760

-~
" ANALYTICAL METHOD
Muthod Number: V001784
Methed of Anslysly bar 4 Dataceulustion of Perfinerecstadokc Acki (PFQA) In
. Vegetation by LC/ME/ME
Analytical Teuting Pasility: Exygao Rosearch
3058 Revsarcd Drive
Suae College, PA 1680
ApprovedBy: .
. o (‘ a
Pout Crmmolly . ¥ Dats
.. Tochnical Loadar, LC-MS, Bxygen Rasearch
Y - s &dr
Flabsry Daty

Vioe President, Operstions, Bxygen Resaroh

ﬁ
Total Pages: 7
ﬂ
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: PO000760
Exygen Protocol Number: POO00760
A .
Sxypen Rassazch - - Mehod Narmbes v000| 70¢
T e AL HETHOD — ]
o Muthod of Anmlysis for ths Determuation of Perfluorocstanaic Acid (PFOA) in Vageiation
’ by LCM3/MS
A ‘ 19 Scops

mw‘uuw&hhh&hwwﬂﬁmiuvfpﬁﬂumic
wid by High Perbrmance Liguid Chromstograpby coupled io & mndem Muss
Speorwennetsio Datostor (LC/MS/MS) in vegotation.

30 Baboly
21 Always obicrve salt aborstory practices.
23 ConeR the sppropriass MIDS befine handlling any chemical for proper safety
paacanticns,
30 Sample Requirsment
31 Anleast 20 gof test spvple o oxiraetion.
32 Swmples shoold be processed bafors sxtrsction. Place 1he Sozan sample in 3
oo Jeocesser Ml homogmmize with dry ice. Piaoe the samples in containers
and leave open in frozon storspe gvetnight w wlow for cadon diowide
subliiation. 5ea) nad place the samples in fosen siorsge uatll time of

33 Sumple coRcticn proosdures will bo spacified in the sampling plin for this
peajact.
40  Noagemivamd Sndards

41  Waer-HPLC prude

Methapol - HFLC
45 Silice ged (50-200 mosh) - Reagork grads
46 Florisil (60-100 mesh) - Reagedt grade
4.7  Superclomn LC-NH; - Resgem prade
. HPLC prade

48  1-Ovtnol -
49  L-Ascathio aoid - Reagect prade
410 ilany - Reageot grade

50  lnstrunent wd Equipmant
51 A high perfumsnce Jignld cb gl capable of pumpiog up 10 2
aolwenis cquipped wilh » vasiable volume Injoctor capable of injecting 5-200
L concied bo & taadren Mase Specirometer {LC/MS/MS).
52 Adevios to colinct aw dms for ponk indegraticn and quantitation.
33 Apnysice! balncs sapable of yeading 1o 0.0000) g.

Pagedof?
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Interim Report #23 — Analysis of Sedim;nt Samples

Exygen Study No.: PO000760

Exygen Protocol Numiber: POOOOT60

SRyEee Rossanch

r

AKALYTICAL METHOD

Methad Nmber VOO0 1 T4

Method of Ansbyais for e Duhaimgnl'ocl;;qﬂmn?memln Acd {Tﬁm n Yepelation

0

10

518

Ratary svsporsior.
125 mi. pear-shaped flasks.

30 mL disposable pelypeopylans cantrifuge tibes.
l;ﬂmwmuﬁi\qgm-,

Dispossble micropipes (50-t00uL, 1
125-mL LOFB naxow-mauth botties
2 mL clear HPLL vinl kit.

00-200uL}.

Autcpipertes "P'ﬁ':'ﬁwn uLand 40.100 pL), with dispoasbl tipe.

" SPE wibos {20mL) (Supeloo <al. no. NO57177),
‘Wrist satioo shakar.

Catifinge capable-of agining 50 L polypropysens Kbk 1 2000 rom.

Clromaogesplic Systan
Analytion) Colummn: Fusphase RP (Kaystons Scientific), 2.1 zun x 50 ram, Sp

62
43
[ 7]
LX)

66
67
3

(PIN: K2305-0521 30)

. Tonpestecs: 30°C

Mokila Phaso (A): 2 mM Ammonium Acetate in Water
Morhanol

Mobile Phuas (B) ©
Gredicat Program:

Flow Rats
(ml/min)
0.3
0.3
03
0.3
0.3

lajoction Vohame: 15 uL (cm bo inceessed o as mvach ax 30 L)
uaztitstion: Pesk Arua — exterra) stasdard calibration curve,

Ren Ting: ~ 23 minutes,

The Rove conditions era infeaded s & guide and may be changed in order to
optimize the APLC syrteemn.

MS/MS Symem
7.1 Mode: Eloctrospray Negative MRM mods, mogitoring 413 — 368 m/z for
. PROA.

Page ) ot
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Interim Report #23 — Analysis of Sediment Saniples ' Exygen Study No.: PG000760
Exygen Protocol Number: POO00750
~~

ExyproRetearch - - Msthod Neabs Y00D! 734
e . ANALYTICAL METHOD ]
Mathod of Analysis for the Desarmination of P
R by LC/MB/MS

ic Atid {(PFOA) in Yeguiaton

The sbove contdinions xre intended 23 & guide and may be changed in order 10
mhom'mm

80 }upulhnofm

8.] Mobile Phase
331 2 mM sxencaivm acetais is witer s preparsd by adding 0.134 ¢ of
onmonium soeiate 10 1000 mL of water.
52 Bxtraction Solutions
B2l bio acid tn L is peep dy dimolving 2 g of sscotbic
:ﬂdlllwml.ofm
132 mwwmn is prapared by bringing 3 mi
Muﬂmhﬂnlvdmnmml.muuohmc.
Mumuvohnnmybcum
90  Standwnf Preparation -

9.1 Standed Slock/Portifivation Sohation

911 Prepare 3 ock sodution of ~100 uginl. of PFOA by weighing 10 my
~~ of amalytical standerd (comected for purity) and dilvts % 100 mL with
awhasol inn 135ml LDPE hotde.
%12 A 10 pp/ml Fonification solution of PPOA is jrepered by bringing 1
ml of the 100 uginl salution la a Aual volume of 19¢ with methanct
n 8 12$5 mL LDPE bottke.
513 A0 pp'aal Rutificetion solution of PPOA is prepared by tringing 10
* mlofthe 1.0 pg/ml solution to 2 Exal volume of 108 with methino! in

- 8 1273 mi LDRE bottle
9.1.4 AN ypioal Prtiflsation solution of PFOA is ¢ by b
10 mL of the 0.] pp/ml solutions to s final volumaofloo with
metano] in » 123 mi. LDPE bouie,

9.5 The slack and fixtificaion solutions are o be xtorid in a reffigarator a
approgimaiely 4°C aad are stsble for 2 maximum period of & months

froun the dals of propacation,
9.2 mmc:umsomm
921 LC/MINY calibration standards are prepired i methano) via dilution
o:mwnmmnmwm

Pagedon?
o~
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Numbes: PO0OO0760

Exygse Reosarch Muthod Number Y0001 784

ANALTHLM MLTHOD

Wob\ub-l for the Dovamination of Perikioreoctinnic Acid (PFOA) i Vegetation

by LCMEMS

327 Toe Billowing is ¢ ypicsd exaenpls: sdditionsl coossobsiivns may be
© " propased as nyedad.

18 5.0 Ko [ 2]
i0 235 e 093
1) 1.6 1o (21}
[ 1] 190 0.005
[ 7.1 w 100 05038
Q) W 1w 0.001
. hoos 19 0.0008

533 8§ snuummmmmwummmmu
2 2°C 0 §°C, up o six wont,

924 Altumste volus ind joss of standards may be prepared as
neaded.

100  Bexh S Up

100

102

Bach batck of damplos sxtmceed (1ypically 20 or Jess) must include at least
wmuwemmh fonifised ¥ known
ooncentrations (lsb cantrol wpike) to verify procedarst recovary for the batch.
Requirements Sor fcld snd laboratory duplicatcs and 3pikes will be specified
in the quality ssvacance phan for this project.

130 Sampio Bxirwilon

111

12
113

114
13

116

wr

Woigh § g of froxca sxplo inte 50 ml polypropyless contrifuge wbes
{fortify na seoded, ropleoe lid and eix well).

Add 30 mE. of aceeonictly and xhake on 3 wrint action shaker Ror ~19 minuies.
Cootrifupe the S0 mlL polypropylent tibca ining sample i ~2000 spm
for ~}0 minubes.

Pack xnd condiliou the SPB tubes s xilanize the pear-shaped flaaks.

Puck the 20 reL SPE mbes ix eequence with 2 g florisil, 2 g silics gel, 2 &
cahon, and 1 g LC-NH;. Condition the colwnns with 20 mL of methanol,
twa 30 ml of caonitdle, Discasd all washes. Do not ajlow the colunw (o

dry.

s:mu zzsmwmumm with the 30%
Bution. Rinwe the Naak with tolums oaes,

Mbymﬂnol(ﬂnww) Dry the fimks compistely bafore uce,

adthar by sic-deying or with 2 streacn of nittogen.

Dacant e qxiyact om to 4 conditionad SPE calumn ftted nsido the mouth of

the pess-shaped flask, Collect ihe sluny in the 125 mL. silsedasd pesr-shape

[T
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Interim Report #23 — Analysis of Sediment Samples ' Exygen Study No.: P0000760

Exygen Protacol Number: POG00760

~
Ruygen Ressaxch o - Mrthod Nersher VODU1 734
[ T ANALY TICAL METHOD ]
Mptbod of Analyyis ft the Delwrminalion of Parftecroociancic Acid (PFCA) in Yegeiation
. . by LOMSMS

118 Mdnn!.olmmhwﬁuuohuh”ﬂmﬂlﬂm

119  Shake the monple again for ~10 minuies oo 8 wrist-action shaker.

1n.1o Whﬂﬂmmnmﬂn.mphu~zmw
for ~4 mituutes.

11.12 Decant tha myivact cato the ssme APE columm.  Colisct the ehaste inln the
same peardhapod fiask and combine with the oluent from the Initial

atraetion,

*TLI2 Rapest saps 11.6 through 1).11 again

1113 Add 34 deops of 1-octasol 1 the sxtract in the pearabaped flask and
evapontle st raduced Drosaxy iisg 1 rotary evaporator (a1 < 40°C).

.14 mmmmwmzmumm::uwmmmm

the peir-shaped Nssk and swidl %0 naix/disecive,
.13 mmmwmcmummwmm
1116 Analyas samples waing clcctrompray LO/M!

120 Clvomslography
121 Inject the same soount of ssch staadacd, sacnple and Fortifled samplo inlo the
LCMS/MS systeen. A calibration standard moust preceda and follow all

: ‘-nlyuhmln.

122 Stusdards of PROA comresponding 10 o1 least five or mors concomtration levels

| mhmdndadmnaubuul
123 An miire s of extoacted ullbntwu Xondards murt be included 3 the
~~ beginning snd a1 the wod of » sample set, Extractod sindards souss be
intorspersod between svery S-10 samples. As an alternsiive, an entire 3o of
ulnmdnihlhnnnndldlwbc Mnmudmmm'- sel
llowed by svary 3.10 sampley
mmm.mmdmwmm; l.nullwrcua.cxlmtad

galibration standsnts moust be the first and last injection in 3 smopie set.

124 Uso linosr standud owves for quantitation. Linear randard curves are
gomoratad fiv the analyts by lincas roprossion Raing 1/ weighting of pesk erea
verrss Galibratioa standanl conconiration ssing Masslynx 3.3 (or equivalent]

: RAWEN sy,

12.5  Sampls respocse should nol cxceed stanvdard respomses.  Any samples thas
exceod standard respocecs should be furthes diluted and reanalyzed.

13.¢  Aocopiaace Crveria
131 Chwomatograon st show & pask of & daughtsr ion at 360 amu from s parent

omsm ma;smmmummu\m,muw
nghter lon (359 tha 1oss of sarbon dioxide.

)

Bagebol?
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Interim Report #23 — Analysis of Sediment Samples

By Rassuch

Exygen Protoco! Number: PODOO760

Medwod Numcha: YOO01 724

ANALYTICAL METROD

]
wamm hmmw;uhmummﬁmuv.m

14.0

12

133

134

133

1346

Meatod blanks must not cootads FROA st levals grester than the LOQ. If 2
blenk oonlains PPOA s levele groster Gun 0.5 ppb, then 3 new blank sample
nint be tbiained and the sntire 5t must bs re-extractad.

Recowwics of cootrol sptkes i maix ipikes mast be between 70-130% of
Owir knows valuss. 11 ¢ coniea) apike fulls oulside the asceptable limsits, the
wehire sox of gagpies should be v

Any calibraiion. standwd ound ¥ be & sistinical outlier by using the Huge
Borw Taml, msy bs mciuded fom the calculation of the calibration curve.
However, the iota) sumbw of calvation standards tha coukl be excluded
st a0t evceed 20% of 1he 1oial uxder of standards injocted.

Thd correlsian coaffician (R) fr calibrwtion cxrves generaied ciust de
20,992 (R 20.985), IS calibration results fil! outside these Kmits, then

ds wid renplee must not dif more than

. £ 4% within an apalytical . [Festantian time 4l exceads thit bmit within

s nnalytics] aun coms iho set must b roanalyzed.

Caleulation

1.1

142

143

uummummudumﬁnmm of PFOA fownd (in np/mL.
besed on pesk ‘area) taing the standard cusve (linear cegression parsmstess)
geoaated by the Mass ), yax 2olwass program:

PFOA found (ngmL} » (Egak area - interoapt}

slope

Use the ipllowing aquation to convart the amount of FFOA found in ng/mi o
2’ (ob).

FFOA found (ppb) =
sanple weight ()

DF = feior by which the Bnal volatse wi dikitad, if necassary.

Feo sanples Forifiod with knows sownts of FFOA gricr 10 xtrclion, use
the following oquation o calesisto the peromrs rocovary.

Rocovary (%) ~

[t mnutyts und ng/gh - anaiyte found in camrol tng/p)] 0
analyte sdded (ngg)

Page Toi?
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Interim Report #23 — Analysis of Sediment Sampies Exygen Study No.: PO000760

Exygen Protoco) Number: PO000760

P.
ANALYTICAL METROD
Mthod Nussher: V0001785
B Mothod of Analysls Ror the Determization of Ferfiaervoctaseic AzM (FFOA) in $ma
[ - Mowmal Liver by LC/MBMS
. . 3058 Ressmrch Drive
State Collepe, PA 16301
Approved By:
—Aflhfod
Pl Co Due
Techunical Lrader, LC-MS, Bxygen Rescarch
4 msby
Flabmty Date
Vice P Opacations, Exygen R
h
Toal Pagne: 7
A
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: PO000760

ﬁ
Eaygen Ressarch R Nisthod Nuewber YO001733
[ _ ANALYIICAL METHOD ]
Mcthod of Analysis for the Determination of Psrflucrooctadic Acid(l’POA})nSmﬂ!
Mamms! Livar by LCMSMY
10 Scope
Thinseshod in o be employed o the isolation and queztitstion of perfluerooctanoic
m»mpmmmmmpu v & tandem Mass
Specrrometric Dotetor {LC/ME/MY) is stoall tmesermal lives.
20 Suy W
21 Always chesrve safe lahorsory peactices.
1 MhmmmwaMM fer propec vafely
precautions.
30  Sample Reaguiremeant
AL Atlesst S goftest sample Bor sxirction.
32 Samplos vhould Yo processed before mxneaction. Pisoe the frozen sample in ¢
food processor sl bomogeniae with dry ice. Plsce b sumples in comsineni
' dhmwhmmwaﬁgblbﬂhwhrmnﬂinm
sublimation. Sea) snd place the samples i Gozen sorage untl time of
analynis. Altornaiedy, if there is & lasuificicnd amount of sample (~i¢ss (han
5 ), then no proosming i necassary and the sample can be used as suppliad.
33 Slnph collection procedures will be specified in the sampling plan fr this
P 49 Reagoots end Stndards
4.1  Walsr - HFLC gradn
42  Mubagol - HFLC grede
43 Acttonitrile — HPLC grade
¢4 Amnumiom Aveiste— A.CS. Reagent Geade
4.5 Puflucroostancio Acld - Sigma-Akirich
50 Dstramect sed Equipment
5! A hgb pwk Kqad ek bk capshle of pumping up 10 2
solventit sjuipped with 2 varisble volime injector capable of i injecting $.200
uL connacted 30 & bocdazn M Spetrometer {LC/MS/MS),
5.2 Adwviceto colleot rew data for penk integration snd quantitation.
531 Analytizal balance copably of reming ko G.00001 g
54 30 mL dispocable pelypropylace cennifuge tabes.
45 13l dispotable polypropylons contrifugs tubes.
46  Dapanble miccopipow (50-100ul, 100-200uL).
47 125-mL LDPE samow-mouth bottles,
33 2wl cloar KPLC vial kit
Pagh2ef?
P~
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Interim Report #23 — Analysis of Sediment Samples

M

Exygen Protoool Number: PO000760

Exygen Study No.: P0000760

F
Sxygm Rk Machod Nusber V0001783
l: Mmmmon
Wufkulydl hmmdhﬂmmwﬂmA)mSmn
Lives by LCAIS/IMS
39  Dispomble pipsten.
310 Aumpipenes (100-1000 pL and 10-100 ul), with dispomble tips.
500 Watens Sep Pak Ve 6 oo {15) 1011 SPE eatridges.
5.12  3PE wacumn manifbld.
513 Timucnizes.
5.14  Wrist-ection shaker.
LAL ] anihpmbhdmlsm.pﬂypwym wabes M 3000 mm.
60  Clyommegraphic Symem
&) Amdntiesl Cokanm: Pruopaes RP {Keystone Scisntific), 2.1 mo x 50 mm, Su
(P/N: lm!l!m
62 X c
63 lbh'hl‘hn(A) 2mM Ammoninm Acetate in Water
64  Modik Fhasc (B): Methaao)
63 Gwdiset Proprom:
Timaimin) Ha {ml/mind
0.0 [ ] 35 0.2
1.0 [{] 35 0.)
| £ W 75 [
200 B 7 9.3
—~ 213 (53 35 Q3
64 lgjoation Voboma: |3 L (can be increased 1o a0 much as 50 ul).
6.7  Quaaititation Peak Area -~ exiernal standard calideation curve,
48 RunTime: ~23 minutey
Thw above oopditions are insandod ss & guide and may be changed in ardsr 10
oplimiae the HPLC system.
70 MEAMS Systers
7.} Mode: Blectmoepray Nogative MRM mode, moniloring 403 ~» 369 mvz for
. mmm&nmmw-op&mdmth in order o
optinsize the BESMS system.
[ A
7~~~
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Interim Report #23 — Analysis of Sediment Samples

Exygen Protocol Number: POD0OT60

el ——

Exygen Study No.: P00060760

~
Bryge Losssosh i Mathad Nssaber VD001 723
P —— e ——— i —
| ANALYTICAL METHOD }
Mpthand of Asalysiy fir the Deésermiination of Adid (PFOAY in 3nall
Mammal Liver by LC/MS/ME
30  Preparation of Bolutieons
$1  Mobils Bhass
811 2 mM samosium acelate in water is propaced by adding 0.1354 g of
- anutouiie scotete to 1000 tal. of waler.
Alternate yohanes may bs povpsnd.
9.0  Sranded Praparation
9.1  Standard Stock/Fortification Solution
1.0 Prepuss a sock solution of ~100 p'ml. of PPOA by weighing 10 mg
. of waalytios mandard (oormorted for purity) and dilwie to 100 mL with
. methanol i 3 125.mL LDPE bottis.

9.0.2 AL ug'ml. forification volaion of PFOA is prepared by bringing 1
ml, of the 100 pghadl. vohuion 10 # flnsl vokne of |00 with metwnok
312§ ml, LDPE bottle.

9.3 A0.1 upml Portiflcation aplution of PFOA. is propseed by bringing 10
L ol e 1.0 pughal solution Jo & final volume of 100 wilh methanol in
# 128 m]. LDPB bodtls.

914 Themock snd fortificstion sohitions are 10 be stored in & cefigeraor s
appescimaiely 4°C xnd are stable for & maximum period of § monihs
from the dats of preparstion.

o~ 92 Stndud Caliboaion Bokuions

32,1 LC/MS/IMS salideation standards are d in methanal viz ditution
ofthe 0.1 py/ml Extiflosiion solution.

922 The following s & bypicsl ple: additional ioxs may be
prepared as oveded.

Frmal

of Portification  Vobume Dihniad 0 Coscontrstion
Solutien

100 0 06 [

L4 0 o8 0

[ 0 Lo 10

B 10 100 03

b3 ] 0 100 [ 1

1.0 h[) 100 L8]

9323 Swors all calineation sissOrds In 125 ML LOPE nazfow-moutk boiiles
® 2°C 1o 6°C, wp to £ix woaths.

534 AN Joeses and ions of Kandardy may be prepsred &
waded,

Pags d of ?
I~
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p. 97

Exygen Study No.: PO000760

Exygen Protecol Nuraber: 20000760

MM ) blatimd Mumbar V0001 7KS

ANALYTICAL METHOD

waamumnmm of Pecfussaoctsnolo Aeld {(PPOA) in Small

Mammal Liver by LC/MS/NS

(1K)

1.0

120

Biich Sat Up

101 ‘Each beich «f smmphes sxizacoed {typically 20 or Jass) must include at Jeasi
ooe miresied contro) and fwo usireeted controls fortified m kaown
muwm&)»mﬂmm”nmwwcu

102 Requiremants for Gokd and Inborsiory duplicalas and spikes will be specifind

in the quality sssurance plan v this pagjoct.

Somple Exiraction

1 quls-tulwll %10 ¢ 30 mL polypropylens ceatrifuge wbes {Rrify as
" needed, apiace Jid and mix well). Note that alornate weighia of liver muy be
measirod on (e sapls sive svailabic for uss.
112 A waler 1o the sample o » final volums of 10 L.
113 Homoganive sampls wing & tisinamisss for ~1 einum,
1L4  Tramsfs ) wlL of the sample wiing & dwposablke pipotis inlo » 15 mL
. oentrifuge tabe.

"~ dispossble

113 Add 3 mL of scetonitrile s sbake fior ~20 minuces on & wrisl-ction shaker.

115 Cnmﬂlulhcmbwn-ioooxpnbt-dmum

117 Dacant the tent imio a 50 mb disp cmtrifuge rube and sdd 35
mLof wikr,

{18 Candition the Cie SPE cwwidges (1 & & mL) by pasking 10 mL methano!
Toidowed by $ mL of HPLC water (- 2 doop/eec), Do not Int cohurm ras dry

119 Load the sample on conditionsd C)s SPE cartridgs. Discard aluws,

1110 Blato with ~2 L, of mothenol. Coliect 2 mL of eloate into a gdunied
15 mL polypropylane orabrifugs tibe {fnal volums = 2 ml ).

1L11 Ansiyze moapice ssing clectospay LC/MB/MS.

Chrometography

121 Hm&ammﬂnfuehmmmtomﬁdwnplumuw
WMAMWMpm*m folkw 2
oalyred stnples.

122 Sundandy ofPPOA g 1o st leam five or moro concantration levels
muuundmnnnm

123 uuwnuotummﬂsmhhcwuuub-mm-L
the and of » sxmple sk, Standsrds must be imtersp qvery 500
sanples. At 4» aliepnative, an sative ser of calibration sandards cay be
igjocted » the bpgimning of 3 set followsd by cadibraticn ssandards
ivansparsed every 5-10 sumples (K sccount for m s0cond 21 of sandards). In
sither case, callbrelion studlacds must bo the fleal ‘and Isat injection in a

- vamplaw.
324 Usa lioor standmx) owves e Quantitetion  Linear stendsed eyrves are
gonecabed Sor the analyto bry Linear rogression using 1/x weighting of peak ares

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

Bxygen Protoco) Number: POD0D760

~ .
Exyyat Rismach Mathng Number VD00) 83
ANALYTICAL METHOD
Mldxodofmh 1o Detennination of Perflereoctiocic Asld (PFOA) in Small
Munmat Liver by LC/MS/MS

varsus calibration Mandsrd concsntnation waing MassLynx 3.3 {or squivalem)

soltwace systan.
125  Sample reopomse should Dot ewesed standard responess. Asy sampios thal
oxcood sanbacd taapomass shonki be further iited and teanalyzes.

13.0  Accoptance Criterls

133 wmwawalnﬁmwlwnBWnuﬁmaprml
of 413 s The 413 amu parent eorresponds to the PPOA anion, while the
dsughnne kan (369 mou) roprosents lh lost of carbon dioxide.

132 Mcthod blaaks meal net contein PPDA at levals grosicr tiam the LOQ. ¥ 2
bisak containg PFOA at levels prester than 10 ng/g, then 2 new bhank sample
et by abtsined knd the kg #98 UK be re-sxacied.

133 Recoveries of control spikee and matrix spikes must be batwsen 70-130% of
i Xanewn values, nnmlmmmmmhlmum
sntire sat of los shovld be d. Aoy matix spike culside 10-

' 1305ﬁunkmmdbyhudmw desorsnine if re-eutrcrion s
wamanted.

134 M,mmw»hlﬂﬂuﬂlubymm‘lhﬂm
Brvor Tost, vy ba excinded tom e calouletion of the calibeation cuve,
Howsver, e sotal eumber of calibeation standarde et could be oxcluded
o w0t excond 0% of 1w total wursbee of sandards imjecied.

135 The corveintlon coefficiont (R) for calibostion curves geoerated must be
092 &' 20985, If calibrauion results Bl outaide these limits, then

~~ Ipproprinte sieps wust be taken to adjust instrument opwraion, sad the
stasdands or tha rebevant st of samples should be reanslyzed.

138 Retention thnes dotwrcen standards and suvpley mum no1 drifl more Gian
£ 4 % withiz tn anslytical run. [{ retantion time dei8 excecds this linue withue
an analytical run Ghom tha sst must be reanalyzsd.

140 Calculations

141 U ths foflowing equaicn & Saltwlaie tie amount of PFOA found {in ng/ml.
based ot peak Il-) meing the sandand curve (lioear ropession paraneicn}
panarated by tho Mas: Lynx softwars pengram:

PFOA Sund (nginl) = (Peak area - intereep} x DF x aliquol fistor
pope

DF = fwstar by which the final valome was diluted, if necessary.
Aliquol factar = 10

Page bol ™
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- Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
Exygen Protocol Number: POOD0750
~ . .
) Rrypos Ravwurch. K Maod Namber V0001705
S y —_ ANALYDICAL METHOD — J
. Method of Azalysis for o of Paflooreociancic Acid (PPOA) in Small
. - - Mamenal Livee by LOMSMS

14.2 rulmpl‘u Soetified with known kmoums of PROA prioc 10 axteaztion, yse
the killowing equation to calculste the perceal rcorwy.

Revovery (R)~

[ sotal enalyss foand (ngml) - amlyhblndhmol(nﬁnn]”w
’ . aoalyteadded {ng'mL)
141 Uise the Rllowing ecquatinn 10 comvert the amount of PFOA found in nganl. 1o
R 1.
PFOA Rvnd (opd) = {EPOA R ow/ml) x fioal velume (k)
’ maenple waight (g)
P
Pagetot?
ﬁ
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: POOGG760

~
ARALYTICAL METHOD
 Method Number: VOO0 785
Msthod of Axalysle fsr i Determalaation of Parlivuruscinacic Acio (PFOA) in Small
. Mamoal Serwm by LC/MEMS
Analyrical Teeting Fupilicy: Eaxypet
3058 Resvarch Drive
Stacw Coliege, PA 16801
Tevhmnl 1“1!!:‘ LC-M3, Exypon Roscarch
ﬂ/él)'
Flabarty : Due
Vice Presid I Exygm R *
,‘\
Total Pages’ 1
ﬁ
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Interim Report #23 — Analysis of Sediment Samples

Exygen Pintocol Number: PGOD0760

Azygea Rasvasch . Mathod Number YR001726

ANALYTICAL METHOD

Wothod of Azalyks ic Acs (BPOA) i Small

Mammal s by LC/MS/MS

19

0

30

L2

Sope

This method is to b8 ,','twuu' lation sad quantitation of perfh

wid by High Pecirmance Liqy Chonmhynwhﬂwnwﬂunm;n
Spetrometric Detactor (LC/MG/MS} in snall mammal secum.

Sufury

2.1 Always cbsarve safs lsborziory practi

22 Coosch the sppropsinie MSDS bewu ln(llmuny chemice! for peopor safery
prosautions.

Yample Requiremst -/

31 A dewst § el of test smmpis Rr extraction.

32 No sanple processiog i cosded for serum samples. vawtr.ﬁo’nnnm

samples Sust 1 sliowd 1o compleialy thaw to FoOm Lampendure bafore us:
33  $xmple colletion procodurss will be xpocificd in the smmpling plan for thu

Rengrote and Sisadards

41 Water - EPLC grade

42 . Motmol - HPLC grade

43 Asctonitite - HPLC grado

44 Amnonisn Acetsts - A.CS, Reageot Grade

43 Perfluoroostsncic Acid ~ SigmeAddrich

Instrement and Bquipmtat

51 A high peefvmuance lquid chraastograph oipable of pungging wp o 2
solveats squipped with » vasisble volume igjoctor capabis of igjecting S-200

$).

3L connscied (o & andern Mass Spectrotneier
5.2 Adevico bo collsot yww data Jor peak intapration and quantitsion.

5 disposshle cantrifuge tabos.
$4  Dispossble micropipets {50- 100¢L, 100-200ul).
37 125l LDPE noyow-nouth botties,

58 2ml chws HPLC vial kit

Dispoashle pipetios.
510 Amopipetes (1003000 uL s 10-100 L), with disposable tipy.
S$1}  Watws SopPak Vae § cc (12 1C13 8PB cartridges.
S12  $PB vevumn manifold.
%13  Yormmw.

Page 2o?
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Bxygen Protocol Number: POO0G760

ﬁ
Lzygm Basmech Method Nuriser V0001 725
- ___ ANALYYICAL METHOD _
Method of Anslysis. for the Deermioation of Perflucsooctancic Acid (PPOA) in Small
+ Mammal Serum by LC/MSMS
.14 Weis-action akakee.
515 Counifugs capebls of apioming |3 mL polypropylens tubas ;1 3000 (pm.
60 Chromaiographlc Syxiem
6.1 Anslytical Colunm: Fluophsss RP (Keystons Scientific), 2.1 mm x 50 mm, Sp
(B/N: E2505-062130)
62 -Tw WC
63 -MowiePhaso (A): 3 mM Ammmonium Acotete in Water
64 MaobllPhase (B):  Metiaol
63 Cradiont Program:
. . Flow Rata
- Thins (ma) "aA “%B i
- A0 [1] 38 03
1.8 2] 33 03
3.0 25 75 0.3
200 2$ 75 03
23 1] 38 03
66 Injoction Volume: 15 kL (can be inceoaswd 1o a5 much as S0 uL).
6.7  Quantitation: Paak Aret — #xternt] standard calibeation curve.
68  RenTims: =23 mimiee
~ The above conditions are intended us # guide and may beohanged in ardes to
aptimize the HPLE systen.
74 M5/MS Sysem
7.1 Mode Blctomrsy Nogutive MRM mode, monitoring 413 — 369 m2 far
PFOA.
- The sbove oonditiens ere intended as » goide and may ba changed in order w
optimize the MEMS ayaiem.
3.0  Prpaestios of Solutions
£1  Mcbils Phase R
$1.1 2 M anunonium scasis in water is prepared by adding 0.154 g of
snEaonium sostats 30 1000 sl of water.
Alvarmate volunoed maj be prepased.
Pape 3or-
p—
Page 61 of 63
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Interim Report #23 — Analysis of Sediment Samples

p. 103

Bxygen Protocol Number: POO00O760

Exygen Study No.: P0000760

_Ph
MmﬂMmbyLCJMSMS
9.0 Standapd Freparation
91 wmmmwum
13 Propare & sock soluticn: of ~108 |||fnl. of PFOA by weighing 10 my
of malytica) stmdard (oorrectad for purity) sad dilite o 100 k. with
methnod in 3 125-mL LDPR boitls.

212 A )0 ppml fortifioation solution of PFOA i3 prepused by banging )

. anhmwmu.nwm.onwmmuuw
in 3125 ml LDPE bottla.

9.13 . A1 pgiml fortibralion wokation of PFOA is dbyt 0
nl.oflnl.ou'nl.ulmwnﬁnnwlmormwhnmmnmm
2 125 ral. LDFE botte.

9.4 The wock snd Ketifiostion solulions ars 1o be storsd in & refrigensior at
approximately 4°C and are stable for 2 maximum period of ¢ :onthy
from the date of preparation.

92  Simdand Calilwation Sohrions

931 LC/MS/MS onlibration siandaxt pwred in methanol via dilution
ofhnlwﬂhmﬁmmnwm

922 Thek htmnaal ph ditional iozs ey be
Fvpsrad s novdest.

Conocntration Fin}

o~ of Rowillemion  Volume Diluted to Conoenbration

Soluion ) ML)
100 30 1od [X]
100 0 K 29
[1>] 10 100 19
50 0 W s

lo lw | >3
10 9.1

933 m.nmmm"{nns-uwysmwmmbum
uz"cus'c.mmumm

524  Ahomate vol iony of standards may be prepared
voeded.

190 BachSnlp

1.1 Buch duick of marplos sxtractad (fypically 20 or lass) must include ab lea)
o unaweted coawo) ad two untrested contols fctified &t known
soneentrarions (lab coetro) spiks) to verify procodursl recovery for the baith.
102  Requirements fior field snd laboracory duplicatss and spikes wilt be specifled

in ihe quality assrancs plan o s projest,
Prgeao’}

‘A
Page 62 0f 65
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Interim Report #23 — Analysis of Sediment Samples

WM

Exygen Protocol Number: PO000763

Dlathed Number VOO0 1706

[ ANALYTICAL METHOD ]
motmm for tha Deewcrnization of Peri ic Acid (FFOA) m Small

‘Serum by LOMS/MS

t10  Sample Exaracton

120

ni

12
1n3

T 14

11.%
106
1.?

ll.ll

1.9 Losd ths

e
nn

mtawmmasumplmmmmpmlmm
s needed, replace 5id and mix well). Note that abernste volumes of scum
mhmmmmmmumusrm

A0 webwr to the szzaNe for & finsd volumo of 20 mI. Cep tightly

Vortw tor~i minote.

Tranafer 1 ml, of the semple using a dispossdie pipetw into » |3 mL
i cengrifuge tube.

Add 5 ml. of acetoniinilo and shake for ~20 minolea on » wrist-sction shaker.

Cwnirifage e Wibas 8t ~J000 rpm Ry ~5 coivmes.

Decant the sipamatt imo & 30 mL disposshle eentrifsgs who and odd I

L of watar.

Condition, the Cip SPB ractridges (1 g 6 mL)} by pansing 1@ mL smethanch

Milowed by S mL of HPLC water {- 2 drop/eec). Dolnllnmnmdry
wmipht on vanditicucd Cie SPE curtridge. Discard <luatc.

Blute with ~2 wL of methanol. Collect 2 ml of thusie into & genduated

LS mL polypropylens oenirifape tubs (Anal voiurme = 2 mL).

Analyze renples using vicctrospray LC/MS/MS.

Chyommngraplyyf

124

122
123

mmmmmermnmm.mmmmwmm
LCAMS/MS system, A calibration standard must preceds and follow all
analysed saples,

Standards of PFOA conresponding 1o at least five of moes conetniration levels
mwst be inclucded in sn snalytical pet.

An:nﬁnm‘nrumrmun mnwbem:tudednw beginaing anc st

- the ond of & sample set. Standards smuat be i wvery 5-)0

124

123

samples, s an shemmtive, W entiro ot of calibration mandards may be
injacted W the bapioping of 2 e Gllowsd by calibration standanis
interapererd wywry 5-20 simples (to necount for 8 30000d Bet o siandards). in
sithac rae, cabibration siandards must Yo the Qe o lamt injeclion in a
sxmple 10k,

Thee bineer standard curves Por quantistion. Linear alandard curves ae
groased fur the xabyte by lawar regression wing /% weighting of peak aren
vorwus calibration atsndacd ooncentration using Masalynx 3.3 (o equivsient)
softwics tyman.

Sample responss showid not sxceod ssndard respomasy.  Any semples that
sxored sandard maponses should be Rathis diluted and resnalyzed,

Tagesor
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Interim Report #23 — Analysis of Sediment Samples

p.105

Bxygen Proipcol Number: POOOD760

Beypon Rewsarsh Myod Nusmbea Y000 750

ettt ot s
{ N ANALYTICAL METHOD

W Amlym!or Delerminticn of Prefiworvoctancie Acid (PFOA) in Small

- Mamanal Sevum by LC/MS/MS

13.0

140

mm

B

132,

133

134

135

136

m mupt Bhow & peak of & daaghter ion 83 369 amu Tom & parent

. o7 413 anm. The 413 s pasent correaponds 1o the PFOA ersion, while the

dayghtar )y {365 armm) represents the o of cardben dicxide.
Mathod bhxmks must not sontein PFOA at lovels groatar thm the LOQ. ifs
blenk comaing PFOA st lovels goeates than 10 ag/ml, then a new bimk

Rocoverias of couko) apibie and mistrix apikee s b berwvesn 20-130% of
their known valwes. K s coutral epike falls autiide the socsptable Limsits, (he
Jtirs su2 GF aanples vhould be reortrasted. Any mtrix spike outside 70-
130% aienld be svalustsd by the malywt o determing if re-extmction is

wwTapied
mmmm»u.mmwmwum
Hrror Test, may be excluded Bom the caleulasion of the eslibralion curve.

tod.
The comslntion coefficiont (k) for calibmiion curves gesarsted musi be
20992 (R* 20.985). If calibeasion renilts ) ounside these limits, then
agprogeiaty stops mugt be (aken to mdjont ingtrumgnt opecation. wd v
Mmemothd:wldbomm
Rutsntion thnes betwosnt siandards and uwlu amst nol difl more Mwan

Coxe % within &3 amalytical runi. If resentlon Sme drift exceeds this imit within

an analytica] run Shan the st muat be reanalysed.

Cakplnions

141

142

Use the following squaties: to calculas the amount of PFOA found (in ngfml,
bazed on peak arva) naing the ataiard curve (linear regression parameiers)
geoadated by the Mses Lyns softwirs program: ]

PEOA fovad {nghul) = (Peak wros - igteroepl} x DP x aliquot Aoy
. ope

DF w futor by which the final volome was dilued, if necessary.
Aligquot factar = 20

ch‘mﬂnmuwnhhammldPFOprrwnxmum use
ths porcem y

Recovery (%) =

[ o smaiyte o (o) - salyte e in domirol ngnt)] oo

Page 6ol
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: PO000750

—
Bxygan Lessuecch Method Nursbes YDI0!I 734
( ANALVTICAL METROD }
Jdothod of Anziysis for the Detenminstion rooctancic Asd A) in Small
~ Mammnl Seven by LCMS/MS
rey U:Mbwuqnﬁmbmmwmotwwin nyml to
PP
. EPOA Jouwnd (ppb) = I
) sanple volume {ml)
ﬂ
Tage 7 of 7
)
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760
R
E n’ 3058 Research Drive  Phone: 814-272-1039
State College, PA 16801 Fax: 814-231-1580
- RESEARCH
‘ : Amendment Number;___
: Effective Date:___ 01/19/05
Exygen Study Number,_maﬁ‘lm q:m Study Number:.__ Nonse
101
Tl
1) Analylical Procedurs Summary V0001780;Section 9.1
2) Verification of Analytical Procedure

v

AMENDED TO
1) Add to Section 9.7: Section 5.1.8, Altemate weights of standarde may be uged to
prepere altarnale concentrations of stock sokutions as necessary. Altemate lsvels of
fortification solutions may also be prepared.
2) Low and high spiking levels of the anatytes for sach matrix may ba altsred depending
on sample size avallable for extraction and/or to cover analyte concentrations sxpectad
in the samples.

BATIQNALE
1) Higher concentrations of standards nead to be prepared In order to splke the sample
botties at higher lavels.
| 2) The sample size available for small mammal fver and serum was smaller than
o’ sxpected. Spiking st the pra-determined levals In the protocol puts the spiked
concentration iower than the detaction imit. Also, the analyte Javels In the ground watar
samples are expecied ko greatly axcead the pre-dstarmined spiking iavels listed in the
protocol. Whan the levels n the samples greatly exceed the spiking leveis, an accumia
recovery vakie cannot be calculated for the QC sample. Higher spiking isvels In the
botties will cover the anaiyte concentrations sxpectsd in the water samples.

IMPACT ON STUDY
The LOQ is 100 ng/y for a1 0.1 g sample of small mammal ver and is 1000 ngimi for a
0.01 mL sample of small mamsnal serum, .
ngl:;hvdaanpﬂdngforhownwumpleowﬂlmmhmmmmmrydata
can be used,

LIBRARY ID; V00012288 ., - ) ’ ADMINISTRATIVE FORM

Exygen Research Page 107 of 110
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Interim Report #23 — Analysis of Sediment Samples Exygen Study No.: P0000760

* 058 Research Drive  Phone: 814-272-1039

Stave College, PA 15603,  Fax: 844-231-1580

RESEARCH
PROTOCOL AMENDMENT
Amendment Number: 2 Page  of 1
Effective Date: 03/07/05

Exygen Study Number _ P0001131 _  Client Study Number: __ Nona

1) Report, page 11 of 85
2) Tesi Matesials, page B of 85: PFosmnmnwn!lnmdmooe

AMENDED TO
1) Instead of one finat repost, intarim reports will be issued.
2) PFQS transition monitored may also bs 499 -> 80.

BATIQONALE
1) Duabmom:basofmdmuh Inmtmrepomwllbeissuodwalbwma
client 1 recoive data in @ timelier maner M~ Otht/ar
2) The AP! 4000 LC/MS/MS systems detect the 493 -> EOPFOSmmmonwim greater
sensliivity than the 499 -> 90 transition.

1} The ciient wil) be able to recaive and review the data more quicikly.
2} The499->80hmiﬂoneanbedebﬁadmthgmbrmwmemfm giving
better chromatography.

rgll e

[
f#-rtn-of

Dats
. 3fnfer
M S
 Exygen OAU Raview U aa/hiles

LIBRARY 0: VOO(H228-0- - . ADMINISTRATIVE FORM
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000131

e ot et e b bttt i i S 5 538 B e 5 o . e et St




p. 109

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

°® 3058 Research Orive ~ Phone: 814-272-1039
State College, PA 16801 Fax: 814-231-1580

RESEARCH

DEVIATION FORM
Page 1 of 2
X__ Project Specific Deviation Facility Deviation Date of Occwrrence: _04/28/06
Exygen Projoct ¥ : P780/P1131 R Deviation # : 5
Client Project #: _NA " Reference#: _ 06-078
Regulatory Driver: Deviations Tygy: (Inciude V# for methods and SOPs)
GMP . X Protocot Method SOP
X GLP . ) '
Olhar Vé#: NA
None . Notebook reference: NA
Sample ¥ m
Login# : L0D0B191 Container# ; NA Lot#: NA

Summary gmv[glg' n: :

The three sediment samples in L8131 (C0172852 — C0172884) were. originally exiracted using the
sadiment method V0001782. Paor recoveries were obtained for PFOS, PFOA and PC PFOA.
Bacause of this, the study sponsor requested the use of an sltemsgtive exdraction for these

_compounds, as follows:

Direct Injsction Method; Before the samples were weighed for the extraction, they were mixed
thoroughly by vigorously shaking the contalner. A one-gram portion of sediment was weighed into a
15-mitiifiter centrifuge tube for the extraztion. Ten mililiters of 1% acetic acid in methanol was added
io each semple. The sampies were then shaken by-hand, voriexed, and sonicated for thirty minutes.
The samples were then centrifuged for ~10 minutes at ~3000 rpm. Each sample was analyzed by
LC/MS/MS eleclsoapray.

Using this method acceptable data was obtained.for PFOS, but the recoveries for PFOA and *°C
PFOA were stll poor. Ancther alternativemethod was then used for PFOA and "°C PFOA, as follows:

Altarnative SPE Method: The samples that were prepared in 1% acetic acid for the direct injection
method ware used for this extraction. Five milllliters of each sample waa aliquoted into 2 50-mL
polypropytena centrifuge tube and the volume was taken to 40 mL with water. The samples were then
. | centrifuged for ~10 minutes at ~3000 1pm. The superalant was then loaded onio a C,s SPE cariridge
| conditioned with 10 mL of methanol and 5 mL of water. The eluate was discarded. Approximately fve
mitiliters of methanol was added fo the cartridge. Five milliilters of eluate was collscted into a2
gradualed 15 mL polyprcpylene centrifuge tube, Each sample was analyzed by LC/MSMS

elecirospray.
Causs: Preparation Anslysls instrument Ctisnt Request _ X Other
mosct ) '
More usable data was obtained.
LIBRARY ID: V00018406 ADMINISTRATIVE FORM
tixygen Research Page 10Y ot 110
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