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1.0 SUMMARY

Exygen Research (Exygen) extracted mallard and quail red blood cell samples and serum
samples for the determination of perfluorooctanesulfonate (PFOS) according to protocol
01P-023-066 (Appendix A).

The limit of quantitation for mallard red blood cells and serum was 10 ng/mL. The limit
of quantitation for quail red blood cells and serum was 10 ng/mL. The LOQ for each
matrix was determined in a method verification study performed at Centre (Centre Study:
023-065).

PFOS in the mallard red blood cell samples ranged from non-quanitifiable levels to 418

pug/mL. PFOS in the mallard serum samples ranged from non-detected levels to 685
pg/mL.

PFOS in the quail red blood cell samples ranged from non-quantifiable levels to 361
ug/mL. PFOS in the quail serum samples ranged from non-quantifiable levels to 514
pg/mL.

The average percent recoveries t standard deviation for PFOS in mallard red blood cell
samples and serum samples were 90% £ 9% and 99% + 13%, respectively. The average
percent recovery * standard deviation for PFOS in quail red blood cell samples and serum
samples were 100% * 10% and 102% + 20%, respectively.

2.0 OBJECTIVE

The objective of this study was to determine levels of perfluorooctanesulfonate (PFOS) in
specimens of mallard and quail red blood cell samples and serum samples using the
analytical method described in protocol 01P-023-066.

3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFOS in mallard
and quail red blood cell samples and serum samples, using the analytical method entitled,
“Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical Compounds
From Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”.

The study was initiated on April 23, 2001, when the study director signed Exygen

protocol number 01P-023-066. The experimental start date was May 18, 2001, and the
experimental termination date was July 28, 2001.
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4.0 TEST SYSTEM

The control mallard and quail red blood cells and serum used for the matrix blanks and
matrix fortifications were received chilled on blue ice on May 17, 2001 from Wildlife
International Ltd., Easton, MD. They were assigned the following Exygen ID numbers:

Matrix Exygen ID
Quail Serum 0107375
Quail Blood 0107376

Mallard Serum 0107377
Mallard Blood 0107378

Seventy-seven quail red blood cell samples and seventy-six quail serum samples were
received chilled on blue ice at Exygen on May 17, 2001 and logged in by Exygen
personnel and placed in frozen storage. Seventy-three mallard red blood cell samples and
seventy-two mallard serum samples were received chilled on blue ice at Exygen on May
17, 2001 and logged in by Exygen personnel and placed in frozen storage.

Sample log-in and chain of custody information can be found in the raw data package
associated with this study. Storage records will be kept at Exygen and a true copy of the
storage records can be found in the raw data package associated with this study.

5.0 REFERENCE MATERIAL

The analytical standard PFOS was received at Exygen on June 3, 2000 from 3M
Environmental Technology and Services.

The available information for the reference material is listed below. The reference

material was stored frozen.

Compound Exygen Control No. TCR No. Purity (%) Expiration Date
PFOS 00-023-042 TCR 00017-46 979 08/31/01
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The molecular structure of PFOS is given below.

PFOS

Chemical Name = Perfluorooctanesulfonate
Molecular weight 499 (CgF17S03")

O

CgF17S—O"

Note: The neutral molecule and standard form from which PFOS (anion) is

derived, is potassium perfluorooctanesulfonate [CgF;7SO5K], molecular weight
538.

6.0 DESCRIPTION OF ANALYTICAL METHOD

Analytical method entitled “Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds From Serum for Analysis Using HPLC-Electrospray/Mass
Spectrometry” was used for this study.

6.1 Extraction Procedure

A 100 pL aliquot of the red blood cells and serum was used for the extraction procedure.
After fortification of appropriate samples, the samples were vortexed for ~ 15 seconds.
An aliquot of 0.5 milliliter of 0.5 M tetrabutylammonium hydrogen sulfate was added to
the samples. One milliliter of 0.25 M sodium carbonate/sodium bicarbonate was added to
the samples. Five milliliters of MTBE were added to the samples. Each sample was
placed on wrist-action shaker for ~ 20 min. and then centrifuged for ~ 15 min. Four
milliliters of the organic layer were taken and dried on a nitrogen evaporator and then
reconstituted with 1 milliliter of methanol. Each sample was analyzed by LC/MS/MS
electrospray.

6.2 Preparation of Standards and Fortification Solutions

Standard solutions were prepared on March 14, 2001 as specified in Exygen protocol
01P-023-066. An individual stock standard solution of PFOS was prepared at a
concentration of 100 ug/mL by dissolving 10 mg of the standard (corrected for purity and
salt content) in methanol. From this solution, a 1.0 pg/mL fortification standard solution

was prepared by taking 1 mL of the stock and bringing the volume up to 100 mL with
methanol.

A 0.1 pg/mL fortification standard was prepared by taking 10 mL of the 1.0 pg/mL
fortification standard and bringing the volume up to 100 mL with methanol. A 0.01
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ng/ml standard was prepared by taking 10 mL of the 0.1 pg/mL standard and bringing to
100 mL with methanol.

A set of standards containing PFOS was prepared by serial dilution of the 0.1 pg/mL and
0.01 pg/mL solutions in the following manner:

Initial Conc. (;.lg/mL)1 Volume (mL) Diluted to (mL) Final Conc. (ug/mL)

0.1 5 100 0.005

0.1 2 100 0.002

0.1 1 100 0.001

0.01 5 100 0.0005

0.01 2 100 0.0002

0.01 1 100 0.0001
! of PFOS

The stock standard solution and all fortification and calibration standard solutions were

stored in a refrigerator (4° * 2°C) when not in use. Documentation of standard
preparation can be found in the raw data associated with this report.

6.3 Chromatography

Quantification of PFOS was accomplished by LC/MS/MS electrospray. The retention
time of PFOS was ~ 4.4 min. Peaks were detected in the control matrices corresponding
to the analyte retention time, but the amounts detected were only significant enough to

alter several fortification recoveries and the rest were less than the lowest calibration
standard (0.0001 pg/mL).

6.4 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration of 0.0001 pg/mL of PFOS.

6.5 Description of Instrument and Operating Conditions
Instrument: ~ PE SCIEX API 3000 Biomolecular Mass Analyzer

Interface: SCIEX Turbolon Spray Liquid Introduction Interface

Computer: Dell UltraScan P1110

Software: PE SciexAnalyst version 1.1
Windows NT, version 4
HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump

HP Vacuum Degasser
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HP Column Oven
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HPLC Column:Genesis Cs (Jones Chromatography), 2.1 mm x 50 mm, 4

Column Temp.: 35°C
Injection Vol.: 10 pL

Mobile Phase (A): 2 mM Ammonium Acetate in ASTM type I water

Mobile Phase (B): Methanol

Flow Rate: 0.3 mL/min.
Time % A % B
0 60 40
1.0 0 100
7.0 0 100
7.5 60 40
11.0 60 40
Ions monitored:
Approximate
Analyte Mode Transition Monitored Retention Time (min)
PFOS negative 499 > 99 4.20
Tune File Parameters
Controls Set
IS-Iospray -4200.0
DP-Declustering Potential -51.0
FP-Focusing Potential -230.0
EP-Entrance Potential 10.0
CE-Collision Energy =70
CXP-Collision Cell Exit Potential -5
DF-Deflector 300.0
CEM-Channel Electron Multiplier 2800.0
Gas Flows Set
Nebulizer Gas 12
Curtain Gas 13
Collision Gas 4
TIS Temperature 350°C

6.6 Quantitation and Example Calculation
Ten 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
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linear regression) by Analyst software using six concentrations of standards. The
concentration was determined from the equations below.

Equation 1 calculated the amount of analyte found (in ng/mL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
program. Then Equation 2 calculated the amount of analyte found in pg/mL (the
equations for serum are shown).

Equation 1:
Analyte found (ng/mL) = (Peak area - intercept)
slope
Equation 2:
Analyte found (ug/mL) = ((anal. found (ng/mL) X FV (mL) x DEX EV (mL)) X 1 ug
(AV (mL) x sample vol. (mL)) 1000 ng
Where:

FV = Final Volume

DF = Dilution Factor
EV = Extraction Volume
AV = Aliquot Volume

For samples fortified with known amounts of PFOS prior to extraction, Equation 3
calculated the percent recovery.

Equation 3:
Recovery (%) =

((anal. found (ug/mL) - avg. anal. in ctrl (ug/mL)) x (1000 ng/1 ug)) x 100
amount added (ng/mL)

An example of a calculation using an actual sample follows:

Mallard serum sample Centre ID 0003803 Spk A (Set: 112100B), fortified at 10
ng/mL with PFOS, where:

peak area = 6558

intercept = 515

slope = 7740

dilution factor = 1

ng added (fort level) = I ng

avg. amt in controls = 0 (Not quantifiable)
final volume = I mL

extraction volume = SmL

aliquot volume = 4 mL

sample weight (volume) = 0.1 mL
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From equation 1:

Analyte found (ng/mL) = [6558-5135]
7740
= 0.8 ng/mL
From equation 2:
Analyte found (pg/mL) = (08ng/mL X1mlx1x5Sml)yx1ug
(4 mL x 0.1 mL) 1000 ng
= 0.00976 pg/mL

From equation 3:
% Recovery =
((0.00976 pg/mL x — 0 pg/mL) X 1000) x 100
10 ng/mL

= 98%

7.0 EXPERIMENTAL DESIGN

Each set of samples (red blood cells or serum) consisted of one reagent blank, one matrix
blank, two matrix blanks fortified at known concentrations, and ~ 20 samples. Each
sample was extracted using the appropriate method and then analyzed in duplicate.

8.0 RESULTS

The amount of PFOS found in the reagent blanks are listed in Table I. The amount of
PFOS in the mallard red blood cells and serum blanks are given in Tables II & III. The
amount of PFOS in the quail red blood cells and serum are given in Tables IV & V.
Peaks were detected in the control matrices corresponding to the analyte retention time.
The amounts detected were only significant enough to alter several fortification
recoveries and as a result are reported. The rest of the samples were less than the lowest
calibration standard (0.0001 pg/mL) and not quantifiable.

Individual recoveries for PFOS in the mallard red blood cell and serum samples are
detailed in Tables VI & VII. The average percent recoveries * standard deviations for
PFOS in mallard red blood cell and serum samples were 90% + 9% and 99% + 13%,
respectively. Individual recoveries for PFOS in the quail red blood cell and serum
samples are detailed in Tables VIII & IX. The average percent recoveries + standard
deviations for PFOS in mallard red blood cell and serum samples were 100% + 10% and
102% =+ 20%, respectively.

PFOS in the mallard red blood cell samples ranged from non-detected levels to 418
ug/mL. Individual results are listed in Tables X-XVII. PFOS in the mallard serum
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samples ranged from non-detected levels to 685 pg/mL. Individual results are listed in
Tables XVIII-XXV.

PFOS in the quail red blood cell samples ranged from non-detected levels to 361 pg/mL.
Individual results are listed in Tables XXVI-XXXIII. PFOS in the quail serum samples

ranged from non-detected levels to 514 pg/mL. Individual results are listed in Tables
XXXIV-XLI

9.0 CONCLUSIONS

The mallard and quail red blood cell and serum samples were successfully extracted and
analyzed according to protocol 01P-023-066.

10.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Exygen will be
shipped to the sponsor. This does not include facility-specific raw data such as
instrument logs, however exact copies of temperature logs will be submitted. Exact
copies of all raw data, as well as a signed copy of the final analytical report and all
original facility-specific raw data, will be retained in the Exygen archives for the period
of time specified in 40 CFR Part 792. Retained samples of reference substances are
archived by the sponsor.
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Table I. Summary of PFOS in Reagent Blanks
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
na Reagent Blank A 051801A 5/18/01 5/18-19/01 NQ
na Reagent Blank A* 051801A 5/18/01 5/18-19/01 NQ
na Reagent Blank A2 051801B 5/18/01 5/19/01 NQ
na Reagent Blank A2*  051801B 5/18/01 5/19/01 NQ
na Reagent Blank A 052101A 5/21/01 5/22/01 NQ
na Reagent Blank A* 052101A 5/21/01 5/22/01 NQ
na Reagent Blank A 052101B 5/21/01 5/22/01 NQ
na Reagent Blank A* 052101B 5/21/01 5/22/01 NQ
na Reagent Blank A 052201A 5/22/01 5/23/01 NQ
na Reagent Blank A* 052201A 5/22/01 5/23/01 NQ
na Reagent Blank A 052201B 5/22/01 5/23/01 NQ
na Reagent Blank A* 052201B 5/22/01 5/23/01 NQ
na Reagent Blank A 052201C 5/22/01 5/23/01 NQ
na Reagent Blank A* 052201C 5/22/01 5/23/01 NQ
na Reagent Blank A3 071901A 7/19/01 7/19-20/01 ND
na Reagent Blank A3*  071901A 7/19/01 7/19-20/01 ND
na Reagent Blank A 072001A 7/20/01 7/21/01 ND
na Reagent Blank A* 072001A 7/20/01 7/21/01 ND
na Reagent Blank A2 072001B 7/20/01 7/21-22/01 NQ
na Reagent Blank A2*  072001B 7/20/01 7/21-22/01 ND
na Reagent Blank A 072301A 7/23/01 7/25/01 NQ
na Reagent Blank A* 072301A 7/23/01 7/25/01 NQ
na Reagent Blank A2 072301B 7/23/01 7/24/01 NQ
na Reagent Blank A2*  072301B 7/23/01 7/24/01 NQ
na Reagent Blank A3 072301C 7/23/01 7/24-25/01 NQ
na Reagent Blank A3*  072301C 7/23/01 7/24-25/01 NQ
AVERAGE: NQ
STANDARD DEVIATION: NQ

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 ug/mL))

ND = Not Detected (A peak was not detected at the corresponding analyte retention time)

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table II. Summary of PFOS in Mallard Red Blood Cell Blanks

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)

control 0107378 Blank A 052101B 5/21/01 5/22/01 NQ
control 0107378 Blank A* 052101B 5/21/01 5/22/01 NQ
control 0107378 Blank A 052201A 5/22/01 5/23/01 NQ
control 0107378 Blank A* 052201A 5/22/01 5/23/01 NQ
control 0107378 Blank A2 052201B 5/22/01 5/23/01 0.00224
control 0107378 Blank A2* 052201B 5/22/01 5/23/01 0.00184
control 0107378 Blank B 052201C 5/22/01 5/23/01 NQ
control 0107378 Blank B* 052201C 5/22/01 5/23/01 NQ

AVERAGE: 0.000548
STANDARD DEVIATION: 0.000927

Table III. Summary of PFOS in Mallard Serum Blanks

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)
control 0107377 Blank A3 071901A 7/19/01 7/19-20/01 0.00325
control 0107377 Blank A3* 071901A 7/19/01 7/19-20/01 0.00331
control 0107377 Blank A 072001A 7/20/01 7/21/01 0.00277
control 0107377 Blank A* 072001A 7/20/01 7/21/01 0.00312
control 0107377 Blank A2 072001B 7/20/01 7/21-22/01 0.00188
control 0107377 Blank A2* 072001B 7/20/01 7/21-22/01 0.00214

AVERAGE: 0.00275
STANDARD DEVIATION: 0.000605

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ = 0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 ug/mL) was used to calculate the average and standard deviation.
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Table IV. Summary of PFOS in Quail Red Blood Cell Blanks

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
control 0107376 Blank A 051801A 5/18/01 5/18-19/01 NQ
control 0107376 Blank A* 051801A 5/18/01 5/18-19/01 NQ
control 0107376 Blank A2 051801B 5/18/01 5/19/01 NQ
control 0107376 Blank A2* 051801B 5/18/01 5/19/01 NQ
control 0107376 Blank A 052101A 5/21/01 5/22/01 NQ
control 0107376 Blank A* 052101A 5/21/01 5/22/01 NQ
control 0107376 Blank A 052201C 5/22/01 5/23/01 NQ
control 0107376 Blank A* 052201C 5/22/01 5/23/01 NQ
AVERAGE: NQ
STANDARD DEVIATION: NQ
Table V.  Summary of PFOS in Quail Serum Blanks
Sponsor Centre Set Extraction Analysis Analyte
1D ID Number Date Date Found (ug/mL)

control 0107375 Blank A 072301AD 7/23/01 7/26/01 0.00309

control 0107375 Blank A* 072301AD 7/23/01 7/26/01 0.00272
control 0107375 Blank A2 072301B 7/23/01 7/24/01 NQ
control 0107375 Blank A2* 072301B 7/23/01 7/24/01 NQ
control 0107375 Blank A3 072301C 7/23/01 7/24-25/01 NQ
control 0107375 Blank A3* 072301C 7/23/01 7/24-25/01 NQ

AVERAGE: 0.00100

STANDARD DEVIATION: 0.00148

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Table VI. Summary of PFOS Recoveries in Mallard Red Blood Cells
Sponsor Centre Set Extraction  Analysis Amt %o
ID ID Number Date Date Added (ng/mL)  Recovery

control 0107378 Spk A 052101B 5/21/01 5/22/01 10 85
control 0107378 Spk A*  052101B 5/21/01 5/22/01 10 88
control 0107378 Spk B 052101B 5/21/01 5/22/01 50000 91
control 0107378 Spk B*  052101B 5/21/01 5/22/01 50000 95
control 0107378 Spk A 052201A 522/01 5/23/01 10 84
control 0107378 Spk A*  052201A 5/22/01 5/23/01 10 82
control 0107378 Spk B 052201A 5/22/01 5/23/01 50000 84
control 0107378 Spk B*  052201A 5/22/01 5/23/01 50000 82
control 0107378 Spk A2 052201B 5/22/01 5/23/01 10 80
control 0107378 Spk A2* 052201B 5/22/01 5/23/01 10 76
control 0107378 Spk B2  052201B 5/22/01 5/23/01 50000 101
control 0107378 Spk B2* 052201B 5/22/01 5/23/01 50000 105
control 0107378 Spk B 052201C 5/22/01 5/23/01 50000 102
control 0107378 Spk B*  052201C 5/22/01 5/23/01 50000 101
AVERAGE: 90

STANDARD DEVIATION: 9

RELATIVE STANDARD DEVIATION: 11

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Table VII. Summary of PFOS Recoveries in Mallard Serum

Sponsor Centre Set Extraction  Analysis Amt %o
ID ID Number Date Date Added (ng/mL)  Recovery

control 0107377 Spk A3 071901A 7/19/01 7/19-20/01 10 90
control 0107377 Spk A3* 071901A 7/19/01 7/19-20/01 10 89
control 0107377 Spk B3 071901A 7/19/01 7/19-20/01 500000 111
control 0107377 Spk B3* 071901A 7/19/01 7/19-20/01 500000 112
control 0107377 Spk A 072001A 7/20/01 7/21/01 10 76
control 0107377 Spk A*  072001A 7/20/01 7/21/01 10 82
control 0107377 Spk B 072001A 7/20/01 7/21/01 500000 117
control 0107377 Spk B*  072001A 7/20/01 7/21/01 500000 97
control 0107377 Spk A2  072001B 7/20/01 7/21-22/01 10 107
control 0107377 Spk A2* (072001B 7/20/01 7/21-22/01 10 110
control 0107377 Spk B2  (072001B 7/20/01 7/21-22/01 500000 92
control 0107377 Spk B2* 072001B 7/20/01 7/21-22/01 500000 99
AVERAGE: 99

STANDARD DEVIATION: 13

RELATIVE STANDARD DEVIATION: 13

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Table VIII. Summary of PFOS Recoveries in Quail Red Blood Cells

Sponsor Centre Set Extraction  Analysis Amt Yo
ID ID Number Date Date Added (ng/mL)  Recovery
control 0107376 Spk A 051801DR 5/18/01 5/21-22/01 10 102
control 0107376 Spk A* 051801DR 5/18/01 5/21-22/01 10 99
control 0107376 Spk B 051801DR 5/18/01 5/21-22/01 50 111
control 0107376 Spk B* 051801DR 5/18/01 5/21-22/01 50 111
control 0107376 Spk A2 051801DR 5/18/01 5/21-22/01 10 113
control 0107376 Spk A2* 051801DR 5/18/01 5/21-22/01 10 110
control 0107376 Spk B2 051801DR 5/18/01 5/21-22/01 50 109
control 0107376 Spk B2* 051801DR 5/18/01 5/21-22/01 50 104
control 0107376 Spk A 052101A 5/21/01 5/22/01 10 87
control 0107376 Spk A*  052101A 5/21/01 5/22/01 10 89
control 0107376 Spk B 052101A 5/21/01 5/22/01 50000 91
control 0107376 Spk B*  052101A 5/21/01 5/22/01 50000 91
control 0107376 Spk A 052201C 5/22/01 5/23/01 10 90
control 0107376 Spk A*  052201C 5/22/01 5/23/01 10 94
AVERAGE: 100
STANDARD DEVIATION: 10
RELATIVE STANDARD DEVIATION: 10

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Table IX. Summary of PFOS Recoveries in Quail Serum
Sponser Centre Set Extraction  Analysis Amt %
ID ID Number Date Date Added (ng/mL)  Recovery
control 0107375 Spk A 072301AR  7/23/01 7/25/01 10 64
control 0107375 Spk A* 072301AR  7/23/01 7/25/01 10 62
control 0107375 Spk B 072301AR  7/23/01 7/25/01 500000 104
control 0107375 Spk B* 072301AR 7/23/01 7/25/01 500000 107
control 0107375 Spk A2 072301D 7/23/01 7/26-27/01 10 112
control 0107375 Spk A2* 072301D 7/23/01 7/126-27/01 10 113
control 0107375 Spk B2  072301B 7/23/01 7/24/01 500000 124
control 0107375 Spk B2* (072301B 7/23/01 7/24/01 500000 126
control 0107375 Spk A3 (072301D 7/23/01 7/26-27/01 10 106
control 0107375 Spk A3* 072301D 7/23/01 7/26-27/01 10 105
control 0107375 Spk B3 072301C 7/23/01 7/24-25/01 500000 100
control 0107375 Spk B3* 072301C 7/23/01 7/24-25/01 500000 101
AVERAGE: 102
STANDARD DEVIATION: 20
RELATIVE STANDARD DEVIATION: 20

* Duplicate injection

LOQ =0.01 pug/mL for red blood cells and serum
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Table X. Summary of PFOS in Mallard Red Blood Cell Samples at

ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)

454-109-3249-Wk5 0107230 052101B 5/21/01 5/22/01 NQ
454-109-3249-Wk5* 0107230 052101B 5/21/01 5/22/01 NQ
454-109-3251-Wk5 0107231 052101B 5/21/01 5/22/01 0.00197
454-109-3251-Wk5* 0107231 052101B 5/21/01 5/22/01 0.00167
454-109-3252-Wk5 0107232 052101B 5/21/01 5/22/01 NQ
454-109-3252-Wk5* 0107232 052101B 5/21/01 5/22/01 NQ
454-109-3253-Wk5 0107233 052101B 5/21/01 5/22/01 NQ
454-109-3253-Wk5* 0107233 052101B 5/21/01 5/22/01 NQ
454-109-3254-Wk5 0107234 052101B 5/21/01 5/22/01 NQ
454-109-3254-Wk5* 0107234 052101B 5/21/01 5/22/01 NQ
454-109-3255-WkS5 0107235 052101B 5/21/01 5/22/01 0.00143
454-109-3255-Wk5* 0107235 052101B 5/21/01 5/22/01 NQ
454-109-3256-Wk5 0107236 052101B 5/21/01 5/22/01 NQ
454-109-3256-Wk5* 0107236 052101B 5/21/01 5/22/01 NQ

AVERAGE: 0.000401
STANDARD DEVIATION: 0.000706

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 p g/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Table XI. Summary of PFOS in Mallard Red Blood Cell Samples at

10 ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)

454-109-3289-Wk5 0107237 052101BD 5/21/01 5/23/01 24.4
454-109-3289-Wk5* 0107237 052101BD 5/21/01 5/23/01 24.7
454-109-3290-Wk5 0107238 052101BD 5/21/01 5/23/01 11.2
454-109-3290-Wk5* 0107238 052101BD 5/21/01 5/23/01 10.0
454-109-3291-WKkS5 0107239 052101BD 5/21/01 5/23/01 11.8
454-109-3291-Wk5* 0107239 052101BD 5/21/01 5/23/01 12.3
454-109-3292-Wk5 0107240 052101BD 5/21/01 5/23/01 15.1
454-109-3292-Wk5* 0107240 052101BD 5/21/01 5/23/01 13.1
454-109-3293-Wk5 0107241 052101BD 5/21/01 5/23/01 30.1
454-109-3293-Wk5* 0107241 052101BD 5/21/01 5/23/01 30.8
454-109-3294-Wk5 0107242 052101BD 5/21/01 5/23/01 4.88
454-109-3294-Wk5* 0107242 052101BD 5/21/01 5/23/01 3.95
454-109-3295-Wk5 0107243 052101BD 5/21/01 5/23/01 18.9
454-109-3295-Wk5* 0107243 052101BD 5/21/01 5/23/01 18.8
454-109-3296-Wk5 0107244 052101BD 5/21/01 5/23/01 26.4
454-109-3296-Wk5* 0107244 052101BD 5/21/01 5/23/01 28.5
AVERAGE: 17.8

STANDARD DEVIATION: 8.80

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Table XII. Summary of PFOS in Mallard Red Blood Cell Samples at

50 ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mlL)

454-109-3329-Wk5 0107245 052201CD 5/22/01 5/24/01 58.9
454-109-3329-Wk5* 0107245 052201CD 5/22/01 5/24/01 62.2
454-109-3330-Wk5 0107246 052201CD 5/22/01 5/24/01 112
454-109-3330-Wk5* 0107246 052201CD 5/22/01 5/24/01 123
AVERAGE: 89

STANDARD DEVIATION: 33

Table XIII. Summary of PFOS in Mallard Red Blood Cell Samples at 0

ppm a.i. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)

454-109-3249-Wk10 0107250 052201A 5/22/01 5/23/01 NQ
454-109-3249-Wk10* 0107250 052201A 5/22/01 5/23/01 NQ
454-109-3250-Wk10 0107251 052201A 5/22/01 5/23/01 NQ
454-109-3250-Wk10* 0107251 052201A 5/22/01 5/23/01 NQ
454-109-3251-Wk10 0107252 052201A 5/22/01 5/23/01 NQ
454-109-3251-Wk10* 0107252 052201A 5/22/01 5/23/01 NQ
454-109-3252-Wk10 0107253 052201A 5/22/01 5/23/01 NQ
454-109-3252-Wk10* 0107253 052201A 5/22/01 5/23/01 NQ
454-109-3253-Wk10 0107254 052201A 5/22/01 5/23/01 NQ
454-109-3253-Wk10* 0107254 052201A 5/22/01 5/23/01 NQ
454-109-3254-Wk10 0107255 052201A 5/22/01 5/23/01 NQ
454-109-3254-Wk10* 0107255 052201A 5/22/01 5/23/01 NQ
454-109-3255-Wk10 0107256 052201A 5/22/01 5/23/01 NQ
454-109-3255-Wk10* 0107256 052201A 5/22/01 5/23/01 NQ
454-109-3256-Wk10 0107257 052201A 5/22/01 5/23/01 NQ
454-109-3256-Wk10* 0107257 052201A 5/22/01 5/23/01 0.00245

AVERAGE: 0.000200
STANDARD DEVIATION: 0.000600

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ = 0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 ug/mL) was used to calculate the average and standard deviation.
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Table XIV. Summary of PFOS in Mallard Red Blood Cell Samples at

10 ppm a.i. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)

454-109-3289-Wk10 0107258 052201AD 5/22/01 5/23-24/01 19.3
454-109-3289-Wk10* 0107258 052201AD 5/22/01 5/23-24/01 19.6
454-109-3290-Wk10 0107259 052201AD 5/22/01 5/23-24/01 204
454-109-3290-Wk10* 0107259 052201AD 5/22/01 5/23-24/01 20.2
454-109-3291-Wk10 0107260 052201AD 5/22/01 5/23-24/01 14.1
454-109-3291-Wk10* 0107260 052201AD 5/22/01 5/23-24/01 14.9
454-109-3292-Wk10 0107261 052201AD 5/22/01 5/23-24/01 67.3
454-109-3292-Wk10* 0107261 052201AD 5/22/01 5/23-24/01 66.0
454-109-3293-Wk10 0107262 052201AD 5/22/01 5/23-24/01 335
454-109-3293-Wk10* 0107262 052201AD 5/22/01 5/23-24/01 342
454-109-3294-Wk10 0107263 052201AD 5/22/01 5/23-24/01 60.8
454-109-3294-Wk10* 0107263 052201AD 5/22/01 5/23-24/01 589
454-109-3295-Wk10 0107264 052201AD 5/22/01 5/23-24/01 16.1
454-109-3295-Wk10* 0107264 052201AD 5/22/01 5/23-24/01 16.0
454-109-3296-Wk10 0107265 052201AD 5/22/01 5/23-24/01 11.6
454-109-3296-Wk10* 0107265 052201AD 5/22/01 5/23-24/01 11.7
AVERAGE: 30.3

STANDARD DEVIATION: 20.7

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Table XV. Summary of PFOS in Mallard Red Blood Cell Samples at 0

ppm a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/mlL)

454-109-3249-Wk15 0107266 052201B 5/22/01 5/23/01 NQ
454-109-3249-Wk15* 0107266 052201B 5/22/01 5/23/01 NQ
454-109-3250-Wk15 0107267 052201B 5/22/01 5/23/01 NQ
454-109-3250-Wk15* 0107267 052201B 5/22/01 5/23/01 NQ

454-109-3251-Wk15 0107268 052201B 5/22/01 5/23/01 0.00179

454-109-3251-Wk15* 0107268 052201B 5/22/01 5/23/01 0.00188
454-109-3252-Wkl5 0107269 052201B 5/22/01 5/23/01 NQ
454-109-3252-Wk15* 0107269 052201B 5/22/01 5/23/01 NQ
454-109-3253-Wk15 0107270 052201B 5/22/01 5/23/01 NQ
454-109-3253-Wk15* 0107270 052201B 5/22/01 5/23/01 NQ
454-109-3254-Wk15 0107271 052201B 5/22/01 5/23/01 ND
454-109-3254-Wk15* 0107271 052201B 5/22/01 5/23/01 ND
454-109-3255-Wk15 0107272 052201B 5/22/01 5/23/01 NQ
454-109-3255-Wk15* 0107272 052201B 5/22/01 5/23/01 NQ
454-109-3256-Wk15 0107273 052201B 5/22/01 5/23/01 NQ
454-109-3256-Wk15* 0107273 052201B 5/22/01 5/23/01 NQ
454-109-3236-Wk15 0107274 052201B 5/22/01 5/23/01 NQ
454-109-3236-Wk15* 0107274 052201B 5/22/01 5/23/01 NQ

AVERAGE: 0.000243
STANDARD DEVIATION: 0.000613

* Duplicate injection

ND = No peak detected

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 ug/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Table XVI. Summary of PFOS in Mallard Red Blood Cell Samples at

10 ppm a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/mL)

454-109-3289-Wk15 0107275 052201BD 5/22/01 5/23-24/01 53.5
454-109-3289-Wk15* 0107275 052201BD 5/22/01 5/23-24/01 48.2
454-109-3290-Wk15 0107276 052201BD 5/22/01 5/23-24/01 3.98
454-109-3290-Wk15* 0107276 052201BD 5/22/01 5/23-24/01 3.44
454-109-3291-Wk15 0107277 052201BD 5/22/01 5/23-24/01 60.9
454-109-3291-Wk15%* 0107277 052201BD 5/22/01 5/23-24/01 614
454-109-3292-Wk15 0107278 052201BD 5/22/01 5/23-24/01 9.65
454-109-3292-Wk15* 0107278 052201BD 5/22/01 5/23-24/01 8.79
454-109-3293-Wk15 0107279 052201BDR 5/22/01 5/24/01 113
454-109-3293-Wk15* 0107279 052201BDR 5/22/01 5/24/01 116
454-109-3294-Wk15 0107280 052201BDR 5/22/01 5/24/01 1.54
454-109-3294-Wk15* 0107280 052201BDR 5/22/01 5/24/01 1.61
454-109-3295-Wk15 0107281 052201BDR 5/22/01 5/24/01 8.03
454-109-3295-Wk15* 0107281 052201BDR 5/22/01 5/24/01 6.56
454-109-3296-Wk15 0107282 052201BD 5/22/01 5/23-24/01 0.623
454-109-3296-Wk15* 0107282 052201BD 5/22/01 5/23-24/01 0.505
AVERAGE: 31.1

STANDARD DEVIATION: 39.8

Table XVII. Summary of PFOS in Mallard Red Blood Cell Samples at

50 ppm a.i. for TERM
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (pg/ml)

454-109-3297-TERM 0107283 052201CD 5/22/01 5/24/01 275
454-109-3297-TERM* 0107283 052201CD 5/22/01 5/24/01 272
454-109-3298-TERM 0107284 052201BDR 5/22/01 5/24/01 406
454-109-3298-TERM* 0107284 052201BDR 5/22/01 5/24/01 418
AVERAGE: 343

STANDARD DEVIATION: 80

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Table XVIIL. Summary of PFOS in Mallard Serum Samples at 0 ppm

a.i. for Week 5

Sponsor Centre Set Extraction Analysis Analyte

ID 1D Number Date Date Found (ng/ml.)
454-109-3249-Wk5 0107303 072001A 7/20/01 7/21/01 0.00414
454-109-3249-Wk5* 0107303 072001A 7/20/01 7/21/01 0.00417
454-109-3251-Wk5 0107304 072001A 7/20/01 7/21/01 0.00566
454-109-3251-Wk5* 0107304 072001A 7/20/01 7/21/01 0.00599
454-109-3252-Wk5 0107305 072001A 7/20/01 7/21/01 0.00878
454-109-3252-Wk5* 0107305 072001A 7/20/01 7/21/01 0.00943
454-109-3253-WkS5 0107306 072001A 7/20/01 7/21/01 0.00516
454-109-3253-Wk5* 0107306 072001A 7/20/01 7/21/01 0.00499
454-109-3254-Wk5 0107307 072001A 7/20/01 7/21/01 0.00432
454-109-3254-Wk5* 0107307 072001A 7/20/01 7/21/01 0.00444
454-109-3255-Wk5 0107308 072001A 7/20/01 7/21/01 0.00462
454-109-3255-Wk5* 0107308 072001A 7/20/01 7/21/01 0.00392
454-109-3256-Wk5 0107309 072001A 7/20/01 7/21/01 0.00544
454-109-3256-Wk5* 0107309 072001A 7/20/01 7/21/01 0.00516
AVERAGE: 0.00544
STANDARD DEVIATION: 0.00167

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XIX. Summary of PFOS in Mallard Serum Samples at 10 ppm

a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)

454-109-3289-Wk35 0107310 072001AD 7/20/01 7/22/01 128
454-109-3289-Wk5* 0107310 072001AD 7/20/01 7/22/01 120
454-109-3290-WKk5 0107311 072001AD 7/20/01 7/22/01 79.6
454-109-3290-Wk5* 0107311 072001AD 7/20/01 7/22/01 94.2
454-109-3291-Wk5 0107312 072001AD 7/20/01 7/22/01 104
454-109-3291-Wk5* 0107312 072001AD 7/20/01 7/22/01 110
454-109-3292-Wk5 0107313 072001AD 7/20/01 7/22/01 83.4
454-109-3292-WkS5* 0107313 072001AD 7/20/01 7/22/01 85.8
454-109-3293-Wk5 0107314 072001AD 7/20/01 7/22/01 59.4
454-109-3293-Wk5* 0107314 072001AD 7/20/01 7/22/01 76.6
454-109-3294-Wk5 0107315 072001AD 7/20/01 7/22/01 60.6
454-109-3294-Wk5* 0107315 072001AD 7/20/01 7/22/01 575
454-109-3295-Wk5 0107316 072001AD 7/20/01 7/22/01 733
454-109-3295-Wk5* 0107316 072001AD 7/20/01 7/22/01 76.9
AVERAGE: 86.4

STANDARD DEVIATION: 22.2

Table XX. Summary of PFOS in Mallard Serum Samples at 50 ppm

a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/ml)

454-109-3329-Wk5 0107317 072001AD 7/20/01 7/22/01 376
454-109-3329-Wk5* 0107317 072001AD 7/20/01 7/22/01 400
454-109-3330-Wk5 0107318 072001AD 7/20/01 7/22/01 320
454-109-3330-Wk5* 0107318 072001AD 7/20/01 7/22/01 290
AVERAGE: 347

STANDARD DEVIATION: 50

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXI.Summary of PFOS in Mallard Serum Samples at 0 ppm a.i.

for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/mL)

454-109-3249-Wk10 0107322 072001B 7/20/01 7/21-22/01 0.00271
454-109-3249-Wk10* 0107322 072001B 7/20/01 7/21-22/01 0.00372
454-109-3250-Wk10 0107323 072001B 7/20/01 7/21-22/01 0.00726
454-109-3250-Wk10* 0107323 072001B 7/20/01 7/21-22/01 0.00666
454-109-3251-Wk10 0107324 072001B 7/20/01 7/21-22/01 0.00659
454-109-3251-Wk10* 0107324 072001B 7/20/01 7/21-22/01 0.00530
454-109-3252-Wk10 0107325 072001B 7/20/01 7/21-22/01 0.00899
454-109-3252-Wk10* 0107325 072001B 7/20/01 7/21-22/01 0.00940
454-109-3253-Wk10 0107326 072001B 7/20/01 7/21-22/01 0.00517
454-109-3253-Wk10* 0107326 072001B 7/20/01 7/21-22/01 0.00482

454-109-3254-Wk10 0107327 072001B 7/20/01 7/21-22/01 ND

454-109-3254-Wk10* 0107327 072001B 7/20/01 7/21-22/01 ND
454-109-3255-Wk10 0107328 072001B 7/20/01 7/21-22/01 0.00337
454-109-3255-Wk10* 0107328 072001B 7/20/01 7/21-22/01 0.00403
454-109-3256-Wk10 0107329 072001B 7/20/01 7/21-22/01 0.00419
454-109-3256-Wk10* 0107329 072001B 7/20/01 7/21-22/01 0.00384
AVERAGE: 0.00476
STANDARD DEVIATION: 0.00266

* Duplicate injection

ND = No peak detected
NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum
For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration

standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Exygen Study No.: 023-066

Table XXII. Summary of PFOS in Mallard Serum Samples at 10 ppm

a.i. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)

454-109-3289-Wk10 0107330 072001BD 7/20/01 7/22/01 145
454-109-3289-Wk10* 0107330 072001BD 7/20/01 7/22/01 147
454-109-3290-Wk10 0107331 072001BD 7/20/01 7/22/01 327
454-109-3290-Wk10* 0107331 072001BD 7/20/01 7/22/01 325
454-109-3291-Wk10 0107332 072001BD 7/20/01 7/22/01 93.5
454-109-3291-Wk10* 0107332 072001BD 7/20/01 7/22/01 102
454-109-3292-Wk10 0107333 072001BD 7/20/01 7/22/01 107
454-109-3292-Wk10* 0107333 072001BD 7/20/01 7/22/01 111
454-109-3293-Wk10 0107334 072001BD 7/20/01 7/22/01 132
454-109-3293-Wk10* 0107334 072001BD 7/20/01 7/22/01 136
454-109-3294-Wk10 0107335 072001BD 7/20/01 7/22/01 85.3
454-109-3294-Wk10* 0107335 072001BD 7/20/01 7/22/01 86.4
454-109-3295-Wk10 0107336 072001BD 7/20/01 7/22/01 123
454-109-3295-Wk10* 0107336 072001BD 7/20/01 7/22/01 120
454-109-3296-Wk10 0107337 072001BD 7/20/01 7/22/01 114
454-109-3296-Wk10* 0107337 072001BD 7/20/01 7/22/01 112
AVERAGE: 105

STANDARD DEVIATION: 33.8

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXIII. Summary of PFOS in Mallard Serum Samples at 0 ppm

a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
454-109-3236-Wk15 0107338 071901A 7/19/01 7/19-20/01 ND
454-109-3236-Wk15* 0107338 071901A 7/19/01 7/19-20/01 ND
454-109-3249-Wk15 0107339 071901A 7/19/01 7/19-20/01 0.00729
454-109-3249-Wk15* 0107339 071901A 7/19/01 7/19-20/01 0.0102
454-109-3250-Wk15 0107340 071901A 7/19/01 7/19-20/01 ND
454-109-3250-Wk15* 0107340 071901A 7/19/01 7/19-20/01 ND
454-109-3251-Wk15 0107341 071901A 7/19/01 7/19-20/01 0.00466
454-109-3251-Wk15* 0107341 071901A 7/19/01 7/19-20/01 0.00441
454-109-3252-Wk15 0107342 071901A 7/19/01 7/19-20/01 ND
454-109-3252-Wk15* 0107342 071901A 7/19/01 7/19-20/01 ND
454-109-3253-Wk15 0107343 071901A 7/19/01 7/19-20/01 0.00649
454-109-3253-Wk15* 0107343 071901A 7/19/01 7/19-20/01 0.00723
454-109-3254-Wk15 0107344 071901A 7/19/01 7/19-20/01 ND
454-109-3254-Wk15* 0107344 071901A 7/19/01 7/19-20/01 ND
454-109-3255-Wk15 0107345 071901A 7/19/01 7/19-20/01 0.0233
454-109-3255-Wk15* 0107345 071901A 7/19/01 7/19-20/01 0.00699
454-109-3256-Wk15 0107346 071901A 7/19/01 7/19-20/01 0.0195
454-109-3256-Wk15* 0107346 071901A 7/19/01 7/19-20/01 ND
AVERAGE: 0.000503
STANDARD DEVIATION: 0.00616

* Duplicate injection

ND = No peak detected

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration

standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Exygen Study No.: 023-066

Table XXIV. Summary of PFOS in Mallard Serum Samples at 10 ppm

a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)

454-109-3289-Wk15 0107347 071901AD 7/19/01 7/20-21/01 152
454-109-3289-Wk15* 0107347 071901AD 7/19/01 7/20-21/01 162
454-109-3290-Wk15 0107348 071901AD 7/19/01 7/20-21/01 10.1
454-109-3290-Wk15* 0107348 071901AD 7/19/01 7/20-21/01 8.75
454-109-3291-Wk15 0107349 071901AD 7/19/01 7/20-21/01 152
454-109-3291-Wk15* 0107349 071901AD 7/19/01 7/20-21/01 142
454-109-3292-Wk15 0107350 071901AD 7/19/01 7/20-21/01 12.1
454-109-3292-Wk15* 0107350 071901AD 7/19/01 7/20-21/01 11.6
454-109-3293-Wk15 0107351 071901AD 7/19/01 7/20-21/01 128
454-109-3293-Wk15* 0107351 071901AD 7/19/01 7/20-21/01 132
454-109-3294-Wk15 0107352 071901AD 7/19/01 7/20-21/01 6.73
454-109-3294-Wk15* 0107352 071901AD 7/19/01 7/20-21/01 4.52
454-109-3295-Wk15 0107353 071901AD 7/19/01 7/20-21/01 117
454-109-3295-Wk15* 0107353 071901AD 7/19/01 7/20-21/01 116
454-109-3296-Wk15 0107354 071901AD 7/19/01 7/20-21/01 9.52
454-109-3296-Wk15* 0107354 071901AD 7/19/01 7/20-21/01 11.3
AVERAGE: 73.5

STANDARD DEVIATION: 67.3

Table XXV. Summary of PFOS in Mallard Serum Samples at 50 ppm

a.i. for TERM
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/mL)

454-109-3297-TERM 0107355 072001AD 7/20/01 7/22/01 685
454-109-3297-TERM* 0107355 072001AD 7/20/01 7/22/01 601
454-109-3298-TERM 0107356 072001AD 7/20/01 7/22/01 664
454-109-3298-TERM* 0107356 072001AD 7/20/01 7/22/01 601
AVERAGE: 638

STANDARD DEVIATION: 43

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXVI. Summary of PFOS in Quail Red Blood Cell Samples at 0

ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/mL)

454-108-361-Wk5 0107077 051801A 5/18/01 5/18-19/01 NQ
454-108-361-Wk5* 0107077 051801A 5/18/01 5/18-19/01 NQ
454-108-362-Wk5 0107078 051801A 5/18/01 5/18-19/01 NQ
454-108-362-Wk5* 0107078 051801A 5/18/01 5/18-19/01 NQ
454-108-363-Wk5 0107079 051801A 5/18/01 5/18-19/01 NQ
454-108-363-WKk5* 0107079 051801A 5/18/01 5/18-19/01 NQ
454-108-364-Wk5 0107080 051801A 5/18/01 5/18-19/01 NQ
454-108-364-WKk5* 0107080 051801A 5/18/01 5/18-19/01 NQ
454-108-365-Wk5 0107081 051801A 5/18/01 5/18-19/01 NQ
454-108-365-Wk5* 0107081 051801A 5/18/01 5/18-19/01 NQ

454-108-366-Wk5 0107082 051801A 5/18/01 5/18-19/01 0.00292

454-108-366-Wk5* 0107082 051801A 5/18/01 5/18-19/01 0.00264
454-108-368-WK5 0107083 051801A 5/18/01 5/18-19/01 NQ
454-108-368-Wk5* 0107083 051801A 5/18/01 5/18-19/01 NQ

AVERAGE: 0.000440

STANDARD DEVIATION: 0.000993

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Exygen Study No.: 023-066

Table XXVII. Summary of PFOS in Quail Red Blood Cell Samples at

10 ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/ml.)
454-108-401-WK5 0107084 051801DR 5/18/01 5/21-22/01 113
454-108-401-Wk5* 0107084 051801DR 5/18/01 5/21-22/01 107
454-108-402-Wk5 0107085 051801DRD 5/18/01 5/22/01 353
454-108-402-Wk5* 0107085 051801DRD 5/18/01 5/22/01 351
454-108-403-WkS5 0107086 051801DR 5/18/01 5/21-22/01 30.5
454-108-403-Wk5* 0107086 051801DR 5/18/01 5/21-22/01 304
454-108-404-WKk5 0107087 051801DR 5/18/01 5/21-22/01 26.9
454-108-404-Wk5* 0107087 051801DR 5/18/01 5/21-22/01 25.8
454-108-405-Wk5 0107088 051801DRD 5/18/01 5/22/01 415
454-108-405-Wk5* 0107088 051801DRD 5/18/01 5/22/01 447
454-108-406-Wk5 0107089 051801DRD 5/18/01 5/22/01 1050
454-108-406-Wk5* 0107089 051801DRD 5/18/01 5/22/01 1040
454-108-407-Wk5 0107090 051801DRD 5/18/01 5/22/01 495
454-108-407-Wk5* 0107090 051801DRD 5/18/01 5/22/01 501
454-108-408-Wk5 0107091 051801DRD 5/18/01 5/22/01 451
454-108-408-Wk5* 0107091 051801DRD 5/18/01 5/22/01 471
AVERAGE: 369
STANDARD DEVIATION: 324

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXVIIL. Summary of PFOS in Quail Red Blood Cell Samples at

50 ppm a.i. for Week 5
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)

454-108-441-Wk5 0107092 052201CD 5/22/01 5/24/01 166
454-108-441-Wk5* 0107092 052201CD 5/22/01 5/24/01 163
454-108-442-Wk5 0107093 052201CD 5/22/01 5/24/01 108
454-108-442-Wk5* 0107093 052201CD 5/22/01 5/24/01 103
AVERAGE: 135

STANDARD DEVIATION: 34

Table XXIX. Summary of PFOS in Quail Red Blood Cell Samples at 0

ppm a.i. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)

454-108-361-Wk10 0107100 051801B 5/18/01 5/19/01 NQ
454-108-361-Wk10* 0107100 051801B 5/18/01 5/19/01 NQ
454-108-362-Wk10 0107101 051801B 5/18/01 5/19/01 NQ
454-108-362-Wk10* 0107101 051801B 5/18/01 5/19/01 NQ
454-108-363-Wk10 0107102 051801B 5/18/01 5/19/01 NQ
454-108-363-Wk10* 0107102 051801B 5/18/01 5/19/01 NQ
454-108-364-Wk10 0107103 051801B 5/18/01 5/19/01 NQ
454-108-364-Wk10* 0107103 051801B 5/18/01 5/19/01 NQ
454-108-365-Wk10 0107104 051801B 5/18/01 5/19/01 NQ
454-108-365-Wk10* 0107104 051801B 5/18/01 5/19/01 NQ
454-108-366-Wk10 0107105 051801B 5/18/01 5/19/01 NQ
454-108-366-Wk10* 0107105 051801B 5/18/01 5/19/01 NQ
454-108-367-Wk10 0107106 051801B 5/18/01 5/19/01 NQ
454-108-367-Wk10* 0107106 051801B 5/18/01 5/19/01 NQ
454-108-368-Wk10 0107107 051801B 5/18/01 5/19/01 NQ
454-108-368-Wk10* 0107107 051801B 5/18/01 5/19/01 NQ
AVERAGE: NQ

STANDARD DEVIATION: NQ

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Exygen Study No.: 023-066

Table XXX.Summary of PFOS in Quail Red Blood Cell Samples at 10

ppm a.i. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (pg/mL)

454-108-401-Wkl10 0107108 051801DRD 5/18/01 5/22/01 672
454-108-401-Wk10* 0107108 051801DRD 5/18/01 5/22/01 671
454-108-402-Wk10 0107109 051801DRD 5/18/01 5/22/01 203
454-108-402-Wk10* 0107109 051801DRD 5/18/01 5/22/01 190
454-108-403-Wk10 0107110 051801DR 5/18/01 5/21-22/01 23.0
454-108-403-Wk10* 0107110 051801DR 5/18/01 5/21-22/01 20.7
454-108-404-Wk10 0107111 051801DR 5/18/01 5/21-22/01 19.0
454-108-404-Wk10* 0107111 051801DR 5/18/01 5/21-22/01 21.2
454-108-405-Wk10 0107112 051801DR 5/18/01 5/21-22/01 18.0
454-108-405-Wk10* 0107112 051801DR 5/18/01 5/21-22/01 20.0
454-108-406-Wk10 0107113 051801DR 5/18/01 5/21-22/01 48.9
454-108-406-Wk10* 0107113 051801DR 5/18/01 5/21-22/01 50.5
454-108-407-WKk10 0107114 051801DR 5/18/01 5/21-22/01 22.8
454-108-407-Wk10* 0107114 051801DR 5/18/01 5/21-22/01 22.3
454-108-408-Wk10 0107115 051801DR 5/18/01 5/21-22/01 304
454-108-408-Wk10* 0107115 051801DR 5/18/01 5/21-22/01 30.2
AVERAGE: 129

STANDARD DEVIATION: 220

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXI. Summary of PFOS in Quail Red Blood Cell Samples at 0

ppm a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/mL)
454-108-361-Wk15 0107116 052101A 5/21/01 5/22/01 NQ
454-108-361-Wk15* 0107116 052101A 5/21/01 5/22/01 NQ
454-108-362-Wk15 0107117 052101A 5/21/01 5/22/01 NQ
454-108-362-Wk15* 0107117 052101A 5/21/01 5/22/01 NQ
454-108-363-Wk15 0107118 052101A 5/21/01 5/22/01 0.00226
454-108-363-Wk15* 0107118 052101A 5/21/01 5/22/01 0.00328
454-108-364-Wk15 0107119 052101A 5/21/01 5/22/01 0.00127
454-108-364-Wk15* 0107119 052101A 5/21/01 5/22/01 NQ
454-108-365-Wk15 0107120 052101A 5/21/01 5/22/01 0.00705
454-108-365-Wk15* 0107120 052101A 5/21/01 5/22/01 0.00391
454-108-366-Wk15 0107121 052101A 5/21/01 5/22/01 NQ
454-108-366-Wk15%* 0107121 052101A 5/21/01 5/22/01 NQ
454-108-367-Wk15 0107122 052101A 5/21/01 5/22/01 0.00795
454-108-367-Wk15* 0107122 052101A 5/21/01 5/22/01 0.00816
454-108-368-Wk15 0107123 052101A 5/21/01 5/22/01 NQ
454-108-368-Wk15* 0107123 052101A 5/21/01 5/22/01 NQ
454-108-333-Wk15 0107124 052101A 5/21/01 5/22/01 0.00130
454-108-333-Wk15% 0107124 052101A 5/21/01 5/22/01 NQ
AVERAGE: 0.00198
STANDARD DEVIATION: 0.00304

* Duplicate injection

ND = No peak detected
NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 pg/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration

standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Exygen Study No.: 023-066

Table XXXII. Summary of PFOS in Quail Red Blood Cell Samples at

10 ppm a.i. for Week 15
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/mL)

454-108-401-Wk15 0107125 052101AD 5/21/01 5/22-23/01 72.2
454-108-401-Wk15* 0107125 052101AD 5/21/01 5/22-23/01 69.1
454-108-402-Wk15 0107126 052101AD 5/21/01 5/22-23/01 2.36
454-108-402-Wk15* 0107126 052101AD 5/21/01 5/22-23/01 1.65
454-108-403-Wk15 0107127 052101AD 5/21/01 5/22-23/01 21.2
454-108-403-Wk15% 0107127 052101AD 5/21/01 5/22-23/01 18.8
454-108-404-Wk15 0107128 052101AD 5/21/01 5/22-23/01 1.30
454-108-404-Wk15* 0107128 052101AD 5/21/01 5/22-23/01 1.22
454-108-405-Wk15 0107129 052101AD 5/21/01 5/22-23/01 15.8
454-108-405-Wk15* 0107129 052101AD 5/21/01 5/22-23/01 17.9
454-108-406-Wk15 0107130 052101AD 5/21/01 5/22-23/01 3.61
454-108-406-Wk15* 0107130 052101AD 5/21/01 5/22-23/01 3.23
454-108-407-Wk15 0107131 052101AD 5/21/01 5/22-23/01 13.3
454-108-407-Wk15* 0107131 052101AD 5/21/01 5/22-23/01 9.60
454-108-408-WKk15 0107132 052201CD 5/21/01 5/24/01 1.24
454-108-408-Wk15* 0107132 052201CD 5/21/01 5/24/01 1.55
454-108-383-Wk15 0107133 052101AD 5/21/01 5/22-23/01 56.7
454-108-383-Wk15* 0107133 052101AD 5/21/01 5/22-23/01 54.1
AVERAGE: 20.3

STANDARD DEVIATION: 24.8

Table XXXIII. Summary of PFOS in Quail Red Blood Cell Samples at

50 ppm a.i. for TERM
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (pg/mL)

454-108-409-TERM 0107134 052201CD 5/22/01 5/24/01 361
454-108-409-TERM* 0107134 052201CD 5/22/01 5/24/01 356
454-108-410-TERM 0107135 052201CD 5/22/01 5/24/01 106
454-108-410-TERM* 0107135 052201CD 5/22/01 5/24/01 114
AVERAGE: 234

STANDARD DEVIATION: 144

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXIV. Summary of PFOS in Quail Serum Samples at 0 ppm a.i.

for Week 5

Sponsor Centre Set Extraction Analysis Analyte

ID ID Number Date Date Found (ug/mL)
454-108-361-Wk5 0107154 072301AR 7/23/01 7/25/01 0.0282
454-108-361-Wk5* 0107154 072301AR 7/23/01 7/25/01 0.0295
454-108-362-Wk5 0107155 072301AR 7/23/01 7/25/01 0.0149
454-108-362-Wk5* 0107155 072301AR 7/23/01 7/25/01 0.0134
454-108-363-Wk5 0107156 072301AR 7/23/01 7/25/01 0.0198
454-108-363-Wk5* 0107156 072301AR 7/23/01 7/25/01 0.0166
454-108-364-WkS5 0107157 072301AR 7/23/01 7/25/01 0.00510
454-108-364-Wk5* 0107157 072301AR 7/23/01 7/25/01 0.00535
454-108-366-Wk5 0107159 072301AR 7/23/01 7/25/01 0.0135
454-108-366-Wk5* 0107159 072301AR 7/23/01 7/25/01 0.0120
454-108-368-Wk5 0107160 072301AR 7/23/01 7/25/01 0.0138
454-108-368-Wk5* 0107160 072301AR 7/23/01 7/25/01 0.0156
AVERAGE: 0.0156
STANDARD DEVIATION: 0.00746

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXV. Summary of PFOS in Quail Serum Samples at 10 ppm

a.l. for Week §
Sponsor Centre Set Extraction Analysis Analyte
1D ID Number Date Date Found (ug/mL)

454-108-402-Wk5 0107162 072301AD 7/23/01 7/26/01 45.8
454-108-402-Wk5* 0107162 072301AD 7/23/01 7/26/01 45.6
454-108-403-Wk5 0107163 072301AD 7/23/01 7/26/01 115
454-108-403-Wk5* 0107163 072301AD 7/23/01 7/26/01 128
454-108-404-Wk5 0107164 072301AD 7/23/01 7/26/01 104
454-108-404-WKk5* 0107164 072301AD 7/23/01 7/26/01 98.3
454-108-405-Wk5 0107165 072301AD 7/23/01 7/26/01 138
454-108-405-Wk5* 0107165 072301AD 7/23/01 7/26/01 129
454-108-406-Wk5 0107166 072301AD 7/23/01 7/26/01 106
454-108-406-Wk5* 0107166 072301AD 7/23/01 7/26/01 107
454-108-407-Wk5 0107167 072301AD 7/23/01 7/26/01 42.4
454-108-407-Wk5* 0107167 072301AD 7/23/01 7/26/01 36.3
454-108-408-Wk5 0107168 072301AD 7/23/01 7/26/01 77.6
454-108-408-Wk5* 0107168 072301AD 7/23/01 7/26/01 84.4
AVERAGE: 89.8

STANDARD DEVIATION: 35.0

Table XXXVI. Summary of PFOS in Quail Serum Samples at 50 ppm

a.i. for Week 5
Speonsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/mL)

454-108-441-WKk5 0107092 072301AD 7/23/01 7/26/01 551
454-108-441-WKk5* 0107092 072301AD 7/23/01 7/26/01 562
454-108-442-WKk5 0107093 072301AD 7/23/01 7/26/01 529
454-108-442-Wk5* 0107093 072301AD 7/23/01 7/26/01 520
AVERAGE: 541

STANDARD DEVIATION: 194

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXVII. Summary of PFOS in Quail Serum Samples at 0 ppm

a.i. for Week 10

Sponsor Centre Set Extraction Analysis Analyte

ID ID Number Date Date Found (pg/mL)
454-108-361-Wk10 0107177 072301B 7/23/01 7/24/01 0.00483
454-108-361-Wk10* 0107177 072301B 7/23/01 7/24/01 0.00489
454-108-362-Wk10 0107178 072301B 7/23/01 7/24/01 0.00295
454-108-362-Wk10* 0107178 072301B 7/23/01 7/24/01 0.00249
454-108-363-WKk10 0107179 072301B 7/23/01 7/24/01 0.00467
454-108-363-Wk10* 0107179 072301B 7/23/01 7/24/01 0.00521
454-108-364-Wk10 0107180 072301B 7/23/01 7/24/01 0.00390
454-108-364-Wk10* 0107180 072301B 7/23/01 7/24/01 0.00375
454-108-365-Wk10 0107181 072301B 7/23/01 7/24/01 0.00271
454-108-365-Wk10* 0107181 072301B 7/23/01 7/24/01 0.00292
454-108-366-Wk10 0107182 072301B 7/23/01 7/24/01 0.00439
454-108-366-Wk10* 0107182 072301B 7/23/01 7/24/01 0.00437
454-108-367-Wk10 0107183 072301B 7/23/01 7/24/01 0.00563
454-108-367-Wk10* 0107183 072301B 7/23/01 7/24/01 0.00542
454-108-368-Wk10 0107184 072301B 7/23/01 7/24/01 0.00537
454-108-368-Wk10* 0107184 072301B 7/23/01 7/24/01 0.00526
AVERAGE: 0.00430
STANDARD DEVIATION: 0.00105

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXVIIL. Summary of PFOS in Quail Serum Samples at 10 ppm

a.l. for Week 10
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (pg/mlL)

454-108-401-Wk10 0107185 072301DD 7/23/01 7/27-28/01 213
454-108-401-Wk10* 0107185 072301DD 7/23/01 7/27-28/01 207
454-108-402-Wk10 0107186 072301DD 7/23/01 7/27-28/01 53.6
454-108-402-Wk10* 0107186 072301DD 7/23/01 7/27-28/01 53.7
454-108-403-Wk10 0107187 072301DD 7/23/01 7/27-28/01 148
454-108-403-Wk10* 0107187 072301DD 7/23/01 7/27-28/01 177
454-108-404-Wk10 0107188 072301D 7/23/01 7/27-28/01 194
454-108-404-Wk10* 0107188 072301D 7/23/01 7/27-28/01 20.3
454-108-405-Wk10 0107189 072301DD 7/23/01 7/27-28/01 157
454-108-405-Wk10* 0107189 072301DD 7/23/01 7/27-28/01 147
454-108-407-Wk10 0107190 072301DD 7/23/01 7/27-28/01 105
454-108-407-Wk10* 0107190 072301DD 7/23/01 7/27-28/01 110
454-108-408-Wk10 0107191 072301DD 7/23/01 7/27-28/01 97.0
454-108-408-Wk10* 0107191 072301DD 7/23/01 7/27-28/01 93.7
AVERAGE: 114

STANDARD DEVIATION: 63.4

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No.: 023-066

Table XXXIX. Summary of PFOS in Quail Serum Samples at 0 ppm a.i.

for Week 15
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mlL)
454-108-361-Wk15 0107192 072301C 7/23/01 7/24-25/01 NQ
454-108-361-Wk15* 0107192 072301C 7/23/01 7/24-25/01 NQ
454-108-362-Wk15 0107193 072301C 7/23/01 7/24-25/01 NQ
454-108-362-Wk15* 0107193 072301C 7/23/01 7/24-25/01 NQ
454-108-363-Wk15 0107194 072301C 7/23/01 7/24-25/01 0.00154
454-108-363-Wk15* 0107194 072301C 7/23/01 7/24-25/01 0.00160
454-108-364-Wk15 0107195 072301C 7/23/01 7/24-25/01 NQ
454-108-364-Wk15* 0107195 072301C 7/23/01 7/24-25/01 NQ
454-108-365-Wk15 0107196 072301C 7/23/01 7/24-25/01 NQ
454-108-365-Wk15* 0107196 072301C 7/23/01 7/24-25/01 NQ
454-108-366-Wk15 0107197 072301C 7/23/01 7/24-25/01 NQ
454-108-366-Wk15* 0107197 072301C 7/23/01 7/24-25/01 NQ
454-108-367-Wk15 0107198 072301C 7/23/01 7/24-25/01 0.00227
454-108-367-Wk15*% 0107198 072301C 7/23/01 7/24-25/01 0.00249
454-108-368-Wk15 0107199 072301C 7/23/01 7/24-25/01 0.00253
454-108-368-Wk15* 0107199 072301C 7/23/01 7/24-25/01 0.00255
454-108-333-Wk15 0107200 072301C 7/23/01 7/24-25/01 0.00162
454-108-333-Wk15* 0107200 072301C 7/23/01 7/24-25/01 0.00160
AVERAGE: 0.000928
STANDARD DEVIATION: 0.00105

* Duplicate injection

NQ = Not Quantifiable (A peak was detected at the corresponding analyte retention time
but was less than the lowest concentration of the calibration standards (0.0001 png/mL))

LOQ =0.01 pg/mL for red blood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 ug/mL) and for ND, zero was used to calculate the average and standard

deviation.
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Exygen Study No.: 023-066

Table XL. Summary of PFOS in Quail Serum Samples at 10 ppm a.i.

for Week 15
Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/ml.)

454-108-401-Wkl15 0107201 072301DD 7/23/01 7/27-28/01 181
454-108-401-Wk15* 0107201 072301DD 7/23/01 7/27-28/01 180
454-108-402-Wk15 0107202 072301DD 7/23/01 7/27-28/01 8.21
454-108-402-Wk15* 0107202 072301DD 7/23/01 7/27-28/01 8.45
454-108-403-Wk15 0107203 072301DD 7/23/01 7/27-28/01 246
454-108-403-Wk15* 0107203 072301DD 7/23/01 7/27-28/01 239
454-108-404-WKk15 0107204 072301DD 7/23/01 7/27-28/01 11.1
454-108-404-Wk15* 0107204 072301DD 7/23/01 7/27-28/01 10.7
454-108-405-Wkl15 0107205 072301DD 7/23/01 7/27-28/01 141
454-108-405-Wk15* 0107205 072301DD 7/23/01 7/27-28/01 156
454-108-406-Wk15 0107206 072301DD 7/23/01 7/27-28/01 7.04
454-108-406-Wk15* 0107206 072301DD 7/23/01 7/27-28/01 6.98
454-108-407-Wkl15 0107207 072301DD 7/23/01 7/27-28/01 107
454-108-407-Wk15* 0107207 072301DD 7/23/01 7/27-28/01 114
454-108-408-Wk15 0107208 072301DD 7/23/01 7/27-28/01 10.2
454-108-408-Wk15* 0107208 072301DD 7/23/01 7/27-28/01 891
454-108-383-Wk15 0107209 072301DD 7/23/01 7/27-28/01 131
454-108-383-Wk15* 0107209 072301DD 7/23/01 7/27-28/01 143
AVERAGE: 95.0

STANDARD DEVIATION: 86.6

Table XLI. Summary of PFOS in Quail Serum Samples at 50 ppm a.i.

for TERM
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
454-108-410-TERM 0107211 072301DD 7/23/01 7/27-28/01 476
454-108-410-TERM* 0107211 072301DD 7/23/01 7/27-28/01 514
AVERAGE: 495
STANDARD DEVIATION: 26.9

* Duplicate injection

LOQ =0.01 pg/mL for red blood cells and serum

Exygen Research Page 51 of 98



Exygen Study No.: 023-066

FIGURES
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Exygen Study No.: 023-066

Figure 1. Typical Calibration Curve for PFOS

B 051801A.rdb (PFOS): "Linear" Regression ("1/x" weighting): y = 7822.67 x + 1176.24 (r = 0.9989155)
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Figure 2.
PFOS

Exygen Study No.: 023-066

Chromatogram Representing a 0.1 ng/mL standard for

Sample Name: "051801A-101" Sample ID: 'Standavd' File: “quail biood.wiff*
Paak Name: "PFOS® Mass(es): *499.0/99.0 ami
Comment. 0.1 ng/mL PFDS (C031401-6)  Annotaton:
Sample Index:
Sample Type: standara 4.4169
Concentration: 0.100 ng /mL 318
Calculated Conc: 0.101 ng /mL
Acq. Date: 05/18/01 a3
Acqg. Time: 04:15:25 PM 208
Modified: No
Bunching Factor: 1 00
Noise Threshold:  1.76 cps 205
Area Threshold: 8.80 cps
Num. Smooths: 2 290
RT Window: 30.0 sec
Expected RT: 4.41 min 285
Sep. Width: 0.20
Sep. Height: 0.01 280
Exp. Peak Ratio: 5.00
Exp. Adj. Rati 4.00 275
Exp. Val. Ratio: 3.00
Use Relative RT: No 270
Int. Type: Base To Base 265
Retention Time: 4.42 min
Area: 196¢.7 counts 260
Height: 2.99e+002 cpa
Start Time: 4.22 min 265
End Time: d4.68 min
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Figure

Peak Name: “PFOS"*

Comment: *1.0 ng/m
Sample Index:
Sample Type:
Concentration:
Calculated Concs
Acq. Date:
Acq. Time:

Modified:
Bunching Factor:
Noise Threshold:
Area Threshold:
Num. Smooths:
RT Window:
Expected RT:
Sep. Width:

Sep. Height:

. Peak Ratio:
. Adj. Ratio:
p. Val. Ratio:
Relative RT:

Int. Type:
Retention Time:
Area:

Height:

Start Time:
End Time:

Sample Name: *051801A-104"

1.51e+003

Exygen Study No.: 023-066

3. Chromatogram Representing a 1.0 ng/mL standard for

PFOS

Sample ID: *Stan
Mass(es): *499.0/99.0 amu
L PFOS (C031401-3)"  Annotation: **
4
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0.936
05718701
04:53:19 PM
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Exygen Study No.: 023-066

Figure 4. Chromatogram Representing a Reagent Blank for PFOS
(Exygen ID Reagent Blank A, Set: 051801A)

Sample Name: "051801A-110° Sample ID: *Reagent Blank” File: *quall blood. wiff*
Poak Name: "PFOS*  Mass{es): “499.0/99.0 amu"
Comment. "Reagent Blank A'  Annotation: *
Sample Index: 10
Sample Type: Unknown 208 4.4169
Concentration: N/
Calculated Concs <0 205
Acq. Date: 05/18/01
Acq. Time: 06:09:16 PM
Modified: No 0
Bunching Factor: 1
Noise Threshold:  1.76 cps 195
Area Threshold: 8.80 cps
Num. Smooths: 2
RT Window: 30.0  sec 190
Expected RT: 4.41  min
Sep. Width: 0.20
Sep. Height: 0.01 185
Exp. Peak Ratics 5.00
Exp. Adj. Ratio: 4.00
Exp. Val. Ratio: 3.00 180
Use Relative RT: No
Int. Type: Base To Baae 175
Retention Time: 4.6z min
Area: 109%.9 counts
Height: 1.81e+002  cpa 170
Start Time: 4.29 min
End Time: 4.57  min
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Exygen Study No.: 023-066

Figure S. Chromatogram Representing Control Quail Red Blood
Cells for PFOS
(Exygen ID: 0107376 Blank A, Set: 051801A)

Sampie Name: “051801A-112'  Sample ID: "Blank”  File: *quail blood wiff"
Peak Name: "PFOS*  Mass(es): *499.0/99.0 amu*
0107376 Blank A  Annotation: ="
dex: 12

4.4295
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Figure 6.

Exygen Study No.: 023-066

Chromatogram Representing Control Quail Serum for

PFOS, (Exygen ID: 0107375 Blank A, Set: 072301C)

Sampla ID: “Blank*

Int. Type
Retention Time:

Sample Name: "072301C-312*
Poak Narme: "PFOS’ Mass(es): *499.0/98.0 amu”
Comment “0107375 Blank A3'  Annotation: **

Use Relative RT:

Sample Index: 12
Sample Type: Unknown
Concentration: N/A
Calculated Conc:
Acq. Date: 07/25/01
Acqg. Time: 12:23:49 AM
Modified: No
Bunching Factor: 1
Woise Threshold: 10.04 cps
Area Threshold: 50.20  cps
Num. Smooths: 2
RT Window: 30.0 sec
Expected RT: 4.36  min
Sep. Width: 0.20
Sep. Height 0.01
Exp. Peak Rati 5.00
Exp. Adj. Rat. 4.00
Exp. Val. Ratio: 3.00
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Exygen Study No.: 023-066

Figure 7. Chromatogram Representing Control Quail Red Blood
Cells fortified with 10 ng/mL of PFOS

(Exygen ID: 0107376 Spk A, Set: 051801DR)

Sample Name: 051801DR-408" Sample ID: *Spk A*  File: “quail blood.wif(*
Peak Name: ‘PFOS* Mass(es): *499.0/99.0 amu®
Comment: *0107376 Spk A 10 ng/mL*  Annotation: **
Sample Index: 27
Sample Type: Qc 356 4.4295
Concentration: 0.800 ng /mL
Calculated Conc: 0.821  ng/mL 4300
Acq. Date: 05/21/01
Acqg. Time: 05:15:09 PM
4200
Modified: Yes
Bunching Factor: 1
Noise Threshold 10.04  cps 4100
Area Threshel 50.20 cpa
Num. Smooths: 2
RT Window 30,0 sec 4000
Expected RT: 4.36  min
Sep. Width: 0.20
Sep. Height: 0.01 3900
£xp. Peak Ratio: 5.00
Exp. Adj. Ratio: 4.00 3800
Exp. Val. Ratio: 3.00
Use Relative RT: No
3700
Int. Type: Manual
Retention Time: 4.4} min
Brea: 34434.8  counts 3600
Height: 4.27e+003 cps
Start Time: 4.30  min
End Time: 478 min 3500
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Figure

Sample Index:

8.

6

Exygen Study No.: 023-066

Chromatogram Representing Control Quail Serum
fortified with 10 ng/mL of PFOS
(Exygen ID: 0107375 Spk A, Set: 072301D)

I Sample Name: *0723010-508" Sample ID: *Sj

pk A" File: “quail serum.witt*
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Figure 9. Chromatogram Representing Quail Red Blood Cell Sample
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Figure 10. Chromatogram Representing Quail Serum Sample

Exygen Study No.: 023-066
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APPENDIX A

Study Protocol
01P-023-066
(Centre Study No. 023-066)
and
Amendments and Deviations
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Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

ANALYTICAL PHASE PROTOCOL

ANALYTICAL PHASE TITLE
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM RED

BLOOD CELLS FOR ANALYSIS USING HPLC-ELECTROSPRA Y/MASS
SPECTROMETRY

SPONSOR
3M Environmental Technology and Safety Services
Building 2-3E-09
PO Box 33331
St. Paul, MN 55133-3331

DATA REQUIREMENTS
Analytical Method Requirements

PERFORMING LABORATORY

Centre Analytical Laboratories, Inc. (Centre)
3048 Research Drive
State College, PA 16801
Phone 814-231-8032

i’ROTOCOL IDENTIFICATION NUMBER
01P-023-066

Centre Analytical Laboratories, Inc. Page 1 of 29
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Centre Protocol No. 01P-023-066

Title: EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM
RED BLOOD CELLS FOR ANALYSIS USING HPLC-ELECTROSPRAY/MASS

SPECTROMETRY
TABLE OF CONTENTS
Page
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Title:

Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

EXTRACTION OF POTAS SiUM PERFLUOROOCTANESULFONATE FROM RED

BLOOD CELLS FOR ANALYSIS USING HPLC-ELECTROSPRAY/MASS

, SPECTROMETRY

1. PURPOSE
The purpose of this study is to analyze mallard and quail red blood cells samples
for residues of perfluorooctanesulfonate (PFOS) using method entitled,
“Extraction Of Potassium Perfluorooctanesulfonate Or Other Fluorochemical
Compounds From Serum For Analysis -Using HPLC-Electrospray/Mass
Spectrometry” (3M method number ETS-8-4.1) with the modifications listed in
Section 9. )
The analytical phase will be conducted under EPA TSCA Good Laboratory
Practice standards 40 CFR Part 792 (1).

2. REFERENCE MATERIAL
The following analytical standard will be used:

Test Material TCR Number Purity (%) Expiration Date
PFOS TCR00017-46 97.9 08/31/01
Chemical name and structure of the compound is presented below.
PFOS .
Chemical Name: Perfluorooctanesulfonate
TUPAC Name: 1-Octanesulfonic acid,1,1,2,2,3,3,4,4,5,5,6,6,7,7.8,8,8-
heptadecafluoro-, potassium salt
CAS Number: 2795-39-3
Molecular Weight: 499 (CgF;7S0;37)
O
CgF178—0O"
O -

Note: The neutral molecule and standard from which the PFOS (anion) is
obtained is perfluorooctanesulfonate potassium salt [CgF17S0sK], molecular
weight 538. -
A record of test and reference substance receipt, storage conditions, and a record
of use will be maintained at Centre Analytical Laboratories, Inc. Forms

Centre Analytical Laboratories, Inc. Page 3 of 29
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Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

documenting chain-of-custody and shipping records for tracking of the test
substances will be included as part of the raw data package.

All standards/test substances and any prepared solutions must be identified with a
unique label or number on the container or cross-referenced to the container.

HAZARD INFORMATION

A current MSDS for the chemical(s) used in this study will be maintained at the
testing facility.

3. SPONSOR
3M Environmental Technology and Safety Services
Building 2-3E-09
PO Box 33331
St. Paul, MN 55133-3331

Sponsor Representative:
Rochelle Robideau
TELEPHONE: 651-778-7065
FAX NUMBER: 651-778-6176

4. TESTING FACILITY

Wildlife International, Ltd.
8598 Commerce Drive
Easton, MD 21601

STUDY DIRECTOR.:

Sean Gallagher

TELEPHONE: 410-822-8600
FAX NUMBER: 410-822-0632

5. PERFORMING LABORATORY

Centre Analytical Laboratories, Inc. (Centre)
3048 Research Drive

State College, PA 16801

PRINCIPAL INVESTIGATOR:
Emily R. Stauffer, Centre

TELEPHONE: 814-231-8032
FAX NUMBER: 814-231-1580

6. PROPOSED EXPERIMENTAL TIME-FRAME

Analytical Start Date April 23, 2001
Analytical Termination Date April 30, 2001
Report Issued May 31, 2001
Centre Analytical Laboratories, Inc. Page 4 of 29
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Centre Protocol No. 01P-023-066

JUSTIFICATION FOR THE SELECTION OF THE TEST SYSTEM

Mallard and quail red blood cells samples collected by Wildlife International, Ltd.
will be used as the analytical samples for this phase. Mallards and quails
represent wild bird populations and they are EPA recommended species because
they do well in a laboratory environment. Quail habitats include bushy pastures,
grassy roadsides, farmlands and open woodlands, and they are considered land
grazers. Mallard habitats include ponds, lakes and marshes, and they are
considered aquatic grazers. The use of these matrices for the study was to

determine if PFOS was deposited in the whole blood of mating adults that were
fed PFOS. -

A complete description of the test system along with all of the in-life parameters
is documented in Mallard Protocol No. 454/010600/MP/SUB454, Project No.
454-105 and Quail Protocol No. 454/010600/QP/SUB454, Project No. 454-104.
This project is the analytical portion of those studies.

SAMPLE PROCESSING, STORAGE AND IDENTIFICATION
No processing will be required for the any of the samples.

Each sample will be assigned a unique sample identification number at Centre,
which will be used for tracking and identification of the samples. The samples
will be stored in a temperature-monitored freezer, maintained at < -10° C, except
when removed for extraction and analysis as described in the method. The
samples will be kept isolated from the test substance during storage.

Sample receipt and storage location and conditions during the study will be
documented. All samples and any resulting sample extracts will be identified
with a unique label or sample number. Such identification will be either on the
container or cross-referenced to the container.

ANALYTICAL METHOD ‘

All samples will be analyzed according to the analytical method titled “Extraction
Of Potassium Perfluorooctanesulfonate Or Other Fluorochemical Compounds
From Serum For Analysis Using HPLC-Electrospray/Mass Spectrometry” (3M
method number ETS-8-4.1) with the following modifications:

1. There will be no surrogate standard used in the extraction procedure. The
stock, fortification, and calibration standards will be prepared as follows:

Stock Solution .

Prepare a stock solution of PFOS at 100 pg/mL by weighing out 10.0 mg of
analytical standard (corrected for percent salt and percent purity). Adjust final
volume to 100 mL with methanol in a 100-mL volumetric flask. Store this

Centre Analytical Laboratories, Inc. Page 5 of 29
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Centre Protocol No. 01P-023-066

stock solution (in 125-mL LDPE bottles) in a refrigerator at 2°C to 6°C for a
maximum period of 6 months from the date of preparation.

Fortification Solutions

a. 1.0 ug/mL Fortification Solution — Pipette 1.0 mL of the 100 pg/mL stock
solution into a 100 mL volumetric flask. Bring up to volume with
methanol.

b. 0.1 pg/ml Fortification Solution — Pipette 10.0 mL of the 1.0 pg/ml
" fortification solution into a 100-mL volumetric flask and bring up to
volume with methanol.

c. 0.01 pg/ml. Fortification Solution — Pipette 10.0 mL of the 0.1 pg/mL
fortification solution into a 100-mL volumetric flask and bring up to
volume with methanol

Store all fortification standard solutions (in 125-mL LDPE bottles) in a
refrigerator at 2°C to 6°C for a maximum period of 6 months from the
date of preparation.

Calibration Standards
Prepare six LC/MS/MS calibration standards in methanol via dilution of
the 0.1 pg/mL and 0.01 pg/mL fortification solutions.

This is a typical example; additional concentrations may be prepared as
needed.

Initial Conc. (ug/mL) Volume (mL) Diluted to (mL) Final Conc. (ug/mL)

3.

0.1 5 100 0.005

0.1 2 100 0.002

0.1 1 100 0.001
0.01 5 100 0.0005
0.01 2 100 0.0002
0.01 1 100 0.0001

Store all calibration standard solutions (in 125-mL LDPE bottles) in a
refrigerator at 2°C to 6°C for a maximum period of 6 months from the
date of preparation.

The sample volume for the red blood cells samples will be 100 pL. The
amount of 0.5 M TBA added to the sample will be 0.5 mL and the amount of
0.25 M sodium carbonate/sodium bicarbonate buffer added will be 1.0 mL.
The samples will only be filtered with 0.2 pm nylon mesh filter if necessary.

4. The samples will be analyzed under the following conditions:

Centre Analytical Laboratories, Inc. Page 6 of 29
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LC/MS/MS System and Operating Conditions (Turbolonspray)
Mass Spec:  PE SCIEX API 3000 Biomolecular Mass Analyzer

Interface: SCIEX Turbolon Spray Liquid Introduction Interface
Harvard infusion pump

Computer:  Dell UltraScan P1110

Software: PE SciexAnalyst 1.1
Windows NT

HPLC: Hew!lett Packard (HP) Series 1100
HP Quat Pump
HP Vacuum Degasser
HP Autosampler
HP Column Oven

HPLC Column:Genesis Cg (Jones Chromatography), 2.1 mm x 50 mm, 4
Column Temp.: 35°C

Injection Vol.: 10 uL

Mobile Phase (A): 2 mM Ammonium Acetate in ASTM type I water
Mobile Phase (B): Methanol -

Flow Rate: 0.3 mI/min.

‘Time %A  %B

0 . 60 40
1.0 0 100
7.0 0 100
7.5 60 40
11.0 60 40

It may be necessary to adjust the HPLC gradient in order to optimize
instrument performance. Columns with different dimensions (e.g., 2.1
mm x 30 mm) and columns from different manufacturers (Keystone

Betasil Cyg etc.) can be used, provided equivalent chromatography is
obtained.

Tons monitored:

Approximate
Analyte Mode  Transition Monitored Retention Time (min)
PFOS negative 499 > 99 ) 440

On a day-to-day basis, the retention times may vary slightly depending on
the batch of mobile phase, etc.

Centre Analytical Laboratories, Inc. Page 7 of 29
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Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

Example Tune File Parameters
The following values are provided as an example. Actual values may vary from

instrument to instrument. Also, these values may be changed from time to time in
order to optimize for greatest sensitivity.

Once the instrument is tuned, the optimized parameters are saved as a “tune file”.
This tune file is then used during routine analysis. The tuning procedure may be
repeated as necessary to ensure optimal sensitivity.

Tune File Parameters
Controls Set
IS-Iospray -4200.0
DP-Declustering Potential -51.0
FP-Focusing Potential -230.0
EP-Entrance Potential 10.0
CE-Collision Energy -70
CXP-Collision Cell Exit Potential -5
DF-Deflector 300.0
CEM-Channel Electron Multiplier 2800.0
Gas Flows Set
Nebulizer Gas : 12
Curtain Gas 13
- Collision Gas . 4
TIS Temperature 350°C

Calibration Procedui‘es

a. Inject the same volume (between 10 to 20 L) of each calibration
standard (prepared in MeOH) into the LC/MS/MS.

b. Use linear, 1/x weighted standard curves for quantification. Linear
standard curves are generated for each set by linear regression
using the appropriate software system. Any calibration standards
falling outside + 30%, based on its calculated concentration, may
be excluded from the calibration curve. However, the total number
of calibration standards that may be excluded must not exceed 20%
of the total number of standards injected.

c. The correlation coefficient (r) for calibration curves generated
must be 20.9925 (°>0.985). If calibration results fall outside these
limits, then appropriate steps should be taken to adjust instrument
operation, and the relevant set of samples must be reanalyzed.

Centre Analytical Laboratories, Inc. Page 8 of 29

Page 71 of 98

e AT e

T STTERRLIT T



AR st S Sk e

e

Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

Sample Analysis

Inject the same volume used for the calibration standards (between 10 to 20 pL)

of each sample, fortification, control, etc. into the LC/MS/MS. Each sample must
: be analyzed in duplicate.

a.

Standards corresponding to at least six concentrations must be
included in an analytical set.

Inject an entire set of standards (six) at the beginning of the run and
inject standards interspersed about every 5-10 samples. All sample
injections must be bracketed by standard injections.

Each set of samples analyzed (not to exceed 25) must include at least
one reagent control (extraction solvents only), at least one matrix
control, and two matrix control samples fortified at known
concentrations and carried through the procedure to verify recovery.

Each set must also include at least one methanol blank and one ASTM
Type I H,O blank,

The concentration of each sample, fortification, control, etc. is
determined from the standard curve based on the peak area of the
analyte in all standards injected during a set. The standard responses
must bracket responses of the residue found in the sample set. If
necessary, dilute the samples and re-analyze to give a response within
the standard curve range.

Fortification recoveries within 80 to 120% are acceptable for
fortifications at the LOQ (10 ng/mL) and at levels greater than the
LOQ. Failure to meet these criteria requires an investigation of cause
and a full reanalysis of the affected samples.

Samples in which no peaks are detected at the corresponding analyte
retention times will be reported as ND (not detected). Samples in
which peaks are detected at the corresponding analyte retention times
but are less than the response of the lowest standard (0.0001 pg/mL)
will be reported as NQ (not quantifiable).

Background levels of analyte found in control/blank samples that
correspond to values below the LOQ, but are still quantifiable, will be
used to correct fortification recoveries.

If samples are not loaded on the instrument to be analyzed the day they
are extracted, samples must be stored refrigerated at approximately
2°C to 6°C until analysis and analyzed preferably within a week.

Centre Analytical Laboratories, Inc. Page 9 of 29
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EXPERIMENTAL DESIGN

Samples obtained by Wildlife International ILtd. will be shipped to Centre
Analytical Laboratories, Inc. for analysis. There are no known contaminants
expected in the test system that would affect the results of this study.

Only those samples designated by the Sponsor will be extracted and analyzed at
Centre according to method, “Extraction Of Potassium Perfluorooctanesulfonate
Or Other Fluorochemical Compounds From Seram For Analysis Using HPLC-

Electrospray/Mass Spectrometry” (3M method number ETS-8-4.1) with the
modifications listed in Section 9.

Methods to control bias will include assay of untreated control samples,
fortification of untreated control samples to obtain recovery data, and replicate
analysis of fortified samples to provide an indication of reproducibility.
Fortification will be made to the matrix prior to extraction at levels ranging from
the LOQ to above the highest residue found. The fortification solution containing
the test/reference substance will be applied to the designated samples via a

Hamilton syringe, micropipette, pipet, or equivalent, to maintain consistency and
accuracy.

The average recovery and relative standard deviation of the fortified samples will
be calculated. If necessary, apply a standard test for outliers. If an outlier exists,
then it may be excluded from the statistical analysis. Also, the average residue
found and standard deviation for each matrix will be calculated.

The following equations will be used for the calculations.
Equation 1:

Analyte found (ng/mL) = (Peak area - intercept)

slope
Equation 2:

Analyte found (ug/mL) =

((anal. found (ng/mL) X FV (mL) x DE x EV (mL)) x 1 ug

(AV (mL) x sample vol. (mL)) 1000 ng
Where:

FV = Final Volume

DF = Dilution Factor
EV = Extraction Volume
AV = Aliquot Volume

For samples fortified with known amounts of PFOS prior to extraction, use
Equation 3 to calculate the percent recovery.

Centre Analytical Laboratories, Inc. Page 10 of 29
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Equation 3:
Recovery (%) =
! ((anal. found (ug/mL) - avg. anal. in ctrl (ug/mL)) x (1000 ng/1 ug)) x 100
amount added (ng/mL)
11. PROTOCOL AMENDMENTS AND DEVIATIONS

Any deviations from the protocol or from the analytical method as provided will

be documented and reported promptly to the Study Director and Sponsor

Representative. Planned changes to this protocol or to the analytical method will

be made in writing as an amendment and approved by the Principal Investigator,

the Study Director, and the Sponsor Representative. Any amendments or
deviations will be appended to this protocol and included in the final report.

1. Protocol amendments: Planned changes to the approved protocol shall be
documented by amendments that clearly describe the change, justification for
the change, and impact on the study. Amendments will be signed and dated by
the Principal Investigator, Study Director, and Sponsor Representative, Copies
of amendments will be sent to the quality assurance unit.

2. Protocol deviations: Protocol deviations, which are one time and unplanned
deviations from the protocol, shall be documented in the study records, noting
the nature of the deviation, potential effect or impact on the study, and
corrective action if required. Protocol deviations are signed and dated by the
Principal Investigator, Study Director, and Sponsor Representative and
reviewed by QAU.

12. RECORDS
Records to be maintained include, but are not limited the following (as
appropriate);
1. Sample tracking sheet(s)
2. Sample receipt records, storage history, and chains of custody
3. History and preparation of standards (stock, fortification, calibration)
4. Description of any modifications to the method
5. Instrument run sheets, bench-sheets or logs
6. Analytical data tables
- 7. All chromatographic and instrumental conditions
8. Sample extraction and analysis dates
9. A complete listing of study personnel, signatures and initials

10. Chronological presentation of all study correspondence

11. Any other data necessary for the reconstruction of the study

All chromatograms will contain the following:

Centre Analytical Laboratories, Inc. Page 11 of 29
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a. Sample identification, date, arrow or other indication of the area of
interest, and injection number corresponding to the run.

b. Additionally, fortifications will include the fortification level of the
analyte. .

c. Analytical standard chromatograms will additionally include the
concentration (e.g., ug/ml, ng/mL, ppb, ppt, etc.).

Each data set will contain information on temperatures, flow rates, column
parameters, gases, instrument parameters, and instrument type, etc.

QUALITY ASSURANCE

Centre QA Unit will review the protocol, audit the study conduct and the study
documentation (including raw data and final report) to ascertain that all GLP
standards are met. Centre QA Unit will inspect the study at intervals adequate to
assure compliance to GLP’s, and will report the findings of the audits to the
Principal Investigator, Centre Management, and the Study Director.

DATA AND REPORT

1. All raw data and the original signed protocol will be maintained in the study
file. This data includes the protocol amendments, protocol deviations,
laboratory notebooks, analytical standard solution preparation, sample chain
of custody sheets, sample work sheets, chromatograms, calibration curves,
and any other appropriate data generated. Raw data not used will be stored in
the study file. The reason for exclusion will be documented.

2. A report will be issued by Centre, approved and signed by the Study Director
and the Sponsor Representative and sufficient for submission to EPA. The
report contents should include, but not limited to:

1. Objectives and procedures stated in the protocol

2. Analytical and statistical methods used

3. Reference materials identified by name, lot, purity, and other
characteristics

4. Name of performing laboratory and analytical start and termination dates

5. Statement prepared and signed by the quality assurance unit

6. Tables containing all applicable data

7. All chromatographic and instrumental conditions

8. A complete listing of Centre study personnel

Centre will send a copy of the draft report to the Study Director and Sponsor
Representative, who will return the report with comments. Centre Analytical will
make revisions and finalize the report with the approval of the Study Director and
Sponsor Representative. The Centre QA unit will conduct an audit of the final
draft report and raw data package to assure accuracy and GLP compliance. The

Centre Analytical Laboratories, Inc. Page 12 of 29
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report must be approved by the Study Director and Sponsor Representative prior
to signature. A statement of QAU inspections and a statement of GLP
compliance will be included in the final report.

Any corrections or additions to the final report shall be in the form of an
amendment by the Principal Investigator. The amendment shall clearly identify
the part of the final report that is being corrected and the justification for
correction. The amendment shall be signed and dated by the Principal
Investigator, Study Director and Sponsor Representative.

REPORT DISTRIBUTION: i
Original: Study Director
Copy Sponsor Representative

Copy: Centre Archives

15. ARCHIVE STATEMENT

Study records to be maintained: Records to be maintained for the study include all
raw data, observations recorded during the conduct of the study, documentation,
chromatograms, specimen tracking information, and study related correspondence.
This includes a description of equipment used during the conduct of the study. All
characterization data and any shipping records shall be retained. :

Document archives: Upon completion of the study, the study records, protocol and
amendments, and the final report and amendments shall be retained in the 3M
document archives. If it is necessary to substitute a copy for an original record, it will
be certified as an exact copy. Centre will retain facility-related originals and a copy
of the final report and raw data package.

16. REFERENCES

1 U.S. Environmental Protection Agency. Toxic Substances Control Act (TSCA).
Good Laboratory Practice Standards. Final Rule, 40 CFR Part 792.
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17. PROTOCOL APPROVAL

This protocol was audited by the Quality Assurance Unit of Centre Analytical
Laboratories, Inc.

Quality Assurance Reviewer, Centre

Y/ : 9/ /v

Angela L. Morgan Date
Quali yAssuranceA ditor

Principal Investigator, Centre

Al
Efnily Dg¢ker Date' °
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Facility Management, Centre
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‘ohn Flaherty Date
Operations Manager

Study Director, Wildlife International, Ltd.
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Sean Galla her Date
Senior Biologist

Sponsor, 3M
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APPENDIX: ANALYTICAL METHOD

A. “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds From Serum for Analysis Using HPLC-Electrospray/Mass

' Spectrometry”
Centre Analytical Laboratories, Inc. Page 15 of 29
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3M ENVIRONMENTAL LABORATORY

% _ i METHOD

EXTRACI‘XON OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FL OIE&CHEVHCAL COMPOUNDS FROM SERUM FOR ANALYSIS USING HPLC-

B Y ELEC'I'ROSPRAY/MASS SPECTROMETRY
\i" ?L{/fA : .
[ Lo - .
Method Number: E'I‘Si&—:t.l o . Adoption Date: 03/01/99

. -Revision Dz;te: 4427199

Approved By:
11
Laboratory Manage'r

Ve fh

Group Leader

_dd’k A CAN&\

Techrical Reviewer

1.0_SCoPE AND APPLICATION

1.1 Scope: This method is for the Extraction of potassium perflucraoctanesulfonate (PFOS)
or other fluorochemical compotnds from serum.

12 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds. «

13 Matrices: Rabbit, rat, bovine, monkey, and human serum or other fluids as des[gnated in
the validation report. ' ) '
1.

Word 6/95 | EIS341 . Pagelofl4’
’ * Extraction of PFOS from Serum | - .o L X

1
1

Centre Analytical Laboratories, Inc. Page 16 of 29
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2.0_SUMMARY of METHOD

:32.1 " This method deseribes the procedure for extracting potassium perfluorooctanesulfonate
) (BFOS) or 6thét fluorochemical surfactants from serum, or other fluids, using an jon
: i PRITing reaént and methyl-tert-butyl cther (MtBE). In this method, seven
e #8¥ fluorochermicals were extracted: PFOS, FFOSA, PFOSAA, EiF OSE-OH, PFOSEA,
&/ M556, and surrogate standard (see 3.0 Definitions). Anion pairing reagent is added to
- _fhe sarmple and the analyte ion pair is partitioned into MtBE. The M{BE extract is
'l[emeﬂig;q and put onto 2 nitrogen evaporator until dry. Each extract is reconstituted in 1.0

| &!Lrof*@qﬁ‘mol, then filtered through a 3 cc plastic syringe attached t0 2 0.2 pm nylon
- filter g;'jto-ﬁlas's:zutovials. TR I T ' .

22 Thesé sa}i:plg&"txa‘cts'm analyzed following method ETS-8-5.1 or other appropriate

: © methods” 7 V- - : ' -t ’

A

R
3.1 PFos:peiﬁuofoEct%’?xcsp}fﬁite (anion of potassium salt) GF,,SO;* -
. . LI S % ‘ﬁ:" . .
3.2 PFOSA: 'pcrﬂuorooctan‘_e‘{ulfor_xﬂannde C,F,;SO,NH,
R PO,
33

3.0 DEFINTIONS.

li’lz'OSAA;ipi:rﬂ}xdmoctane'ﬁﬁ%%yg&ido (cthyDacetate CanSOzN(CHzCH,)CH,COz‘

- 34  EtFOSE-OH: Z(N:ethylpc.rﬂu\ofggctan'e sulfonamido)-ethyl alcohol
:) - GFySONCHCH)CHCHOR g5 .

35 PFOSEA: pétfiuorodetane sulfonyl étytamide CiE SON(CH,CH)R
3.6 M356: CF,,SO,NH)(CH,COOH) \*«; R )2 \
3.7 Sumogate standard: 1H-1H-2H-2H perfluorooct

e

4.0 WARNINGS AND CAUTIbNS
41  Health and'safety warnings

"4.1.1 Uséuniversal Pprecautions, especially laboratory coats, goggles,
handling animal tissue, which may contain pathogens. "‘\\ )

5.0_INTERFERENCES |

51 There are no interferences known at this time,

6.0_EQuipMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is ., PR

acceptable, ) .
6.1.1 Vortex mixer, VWR, Vortex Genie2 . -
. 6.12  Centrifuge, Mistral 1000 or [EC
) 6.13  Shaker, Eberbach or VWR
H
L ETS-8-4.1 S ) Page2of 14
.. .Extraction of PFOS from Semm. . i
Centre Analytical Laboratories, Inc. Page 17 of 29
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6.1.4 N_itrogen cvapk;ratbr, Organomatibn )
6.15 'Balancc («: 0.100g) -

¥ ﬁ,,..*Glovcs ./ A

2 s Eppendorf or dxsposable pxpettes
Nalgcnc bottles, capable of holding 250 mL and 1L !

7. 4 ':-AVolumetnc flasks, glm, type A . ;

75 I‘-CHEVM vxals= gla.ss, 40 mL glass

7.6 Ccntnfugc tubes polypropylene, 15mL

77 Labels 5" ":?e\tp

78 Oxford stpenscgf"s 08 10.0mL

7.9  Syringes, capable o’fa mcasunng 5 pL to 50 pL.

7.10 Graduatcd p!pettcs 1 ;'-J’ )

7_.11 ]

712

7.13

714 Crimp cap autovials and caps

715 Cnmpers . g

Tlmer

Note: Prior to using glassware and bottles, rinse 3 nm::%s thh met.hanol and 3 times with .
Milli-Q™ water. Rinse syringes 2 minimum of 9 ums vnth methanol 3 rinses ﬁ-om 3

separate vials, - \u;, J,

8.0 REAGENTS AND STANDARDS

81  Typel reagent grade water, Milli-Q™ or equivalent; all water used in thls s method should
be Milli-Q™ water and may be provided by a Milll-Q TOC Plus™ system

8.2 Sodxum hydroxlde (NaOH), J.T Baker or eqmvalent AN
83 Tctrabutylarmnomum hydrogen sulfate(TBA), Kodak or equlvalcnt
84 Sodium carbonate (Na,CO,), J.T. Baker or equivalent
8.5  Sodium bicarbonate (NaHCOy), 1.T. Baker or equivalent
8.6  Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade
8.7 Methanol, Omnisolv, glass distilled or HPLC grade
88  Serum or blood, frozen from supplier
89  Fluorochemical standards .
"89.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight =499
1

ETS-841 © | Page3ofl4
. Extraction of PFOS from Seum . - - .
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. PFOSAA (3M Specialty Chemical Division), molecular weight = 585
EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
PFOSEA. (3M Specialty Chemical Division), molecular weight = 527
M536 (3M Specialty Chémical Division), molecular weight = 557

Su'frog:a'!e standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2.4
C,F;;SO,H) molecular weight =428 - -7

9.8 X Other ﬂuomcﬁcﬁxicalé, as appfobrig:e

Y
.

LY b

et o
©. 810 —\}ezfgg’nt preparation - S . '

NOTE:,Whéh preparing larger volumes than listed in reagent, standard, or surrogate

‘I ¥ preparation, adjust accordingly. . .o .

A3y . . * . N
8101 10N sodiurn hydroxide (NaOH): Weigh approximately 200 g NaOH, Pour into a
+ 1000 mL beaker,containing 500 mE, Milli-Q™ water, mix until all solids are
dissolv\gd.;—“Sthl:gjn a 1 L Nalgene bottle.
ity :

! ol - . .
8102 1N sodium hydroxide (NaOH): Dilute 10 N'NaOH 1:10. Measure 10 ml. of 10

:, N NaOH sofution ifito a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water Store ' 125 mL Nalgene bottle. <

8103 0.5 M tetrabutylani‘m‘%riﬁnn;}i%dmgcn sulfate (TBA): Weigh approximately 169 g
of TBAintoalL volu;:_x:{:"hic containing 500 mL Milli-Q™ water. Adjust to pH
10 using approximately'44 to 54 mI>of 10 N NaOH (While adding the last m1. of
NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q™ water. Storein a lfIQ"-'Nalgene boigtle‘_ ) CoT o
' 8.10.3.1 TBA requires a check prior tg.'?:_a':éﬂ\usg to ensure pH =10, Adjust as
" needed using 1 N NaOH sol_qgiox}:*” s N HRRT
. M g A
8.10.4 0.25 M sodium carbonaie/sodium bicarbopate biffet (Na,CO/NGHCO,): Weigh
approximately 26.5 g of sodium carbonate ¥2,C0;) and 21.0 g of sodinm
bicarbonate (NaHCO,) into a 1 L volumetric’ flask and bring to volume with Milli-
- Q™ water. Storeinal L Nalgencbottle, & -
8.11 Standards preparation | .. - o = b

8.11.1 Prepare PFOS standards for the standard curve. ) ' ‘ir,,}
8.112 Prepare other fludrochemical standards, as appropiiate. M@ﬁgﬁi"‘bﬁ;:\qg
" fluorochemical standards are acceptable (for example, one worlgling stardard
: solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PEOSA A} and
i 1.10 ppm EtFOSE-OH.) . : CTT YT A

8113 Weigh spproximatély 100 mg of PFOS into a 100 mL volumetric fasiaad sabord .~

| the actual weight. ' .
8:11.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ng/mL). . , R4
8.115 Dilute the stock solution with methanol for a working standard 1 solution’of
-~ approximately 50 ppm. . R
\) 8.11.6 Dilute working standard 1 with methanol for a working standard 2 solution of
approx. 5.0 ppm. ‘
o o ETS841 , Pagedofid
’ L Extraction of PFOS from Serum - - :
Centre Analytical Laboratories, Inc. Page 19 of 29
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8 11.7 Dllute workmg standard 1 wnh mcthanol for aworkmg standard 3 solution of
. approx 0. 50 ppm.:

and 312 Surrognte stock standard preparanon .

\_ 8. 12.1 chgh approxxmately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
? CEd ,§OeH into a 50 mL volumetric ﬂask and record the actual weight,

12.2 Bring'to volume wuh methanol for a sum)gatc stock of appro:nmatcly 1000—1200
ppm. | .

So 12.3}ﬁl’>rcpare a surrogate workmg standard. Tmnsfer approxxmately 1mL of surrogate

N stock to a 10 mL volumetric flask and bring to volume with methanol for 3

\’(» Workmg standard of 100 ppm Record the actual volume !:ransfcxrcd.

'\,

‘9.0 SAMPLE HAan“ G
9.1

All samples are rccexved frozen and must be kept frozen until the extraction is performed.
9.2 Allow: samplcs £v thiw’to room temperature prior to extracnon

¥

10.0 QuALITY, ConTRoL ax“y"’b
101 Solvent Blnnks Mcthod blanks :md matrix blanks
10.1.1 An ahquot of 1.0mL mcth%ol isused as a solvent blank_

10.1.2 Extract two 1.0 mL ahquots of MillizQ™ water followmg this procedure and use
C - : . as method blanks, 1‘\;‘;\:’/

»
10.1.3 Extract two 1.0 mL aliquots of the serum following thxs procedure and use as

matrix blanks. Sec 11.1.4. 'VW:%, }
102  Matrix spikes ’ '{. jfi" -
10.2.1 Prepare and analyze matrix spxkc and matnx @xkc dughcatc samplcs to determine
the accuracy of the extraction.. , \ s

10.2.2 Prepare each spike using a sample chosen by the analyst, usuaﬂy the control
"matrix reccxvcd with each sample set. - A

N‘V by
10.2.3 Expected concentrations will fall in the mxd—mngc of the.  initial cahbratxon cirve.
" Additional spikes may be mcludcd and may fall in the low-range 0f the 1mt1a1
calibration curve, ‘.5 7 {',x
by

10.24 Prcparc one matrix sp\kc and matrix spike duplicate per 40 samplcs wnh a
minimum of 2 matrix spikes per batch.

10.3 - Continuing calibration checks

10.3.1 Prepare continuing calibration check samples to ensure the accuracy of thc lmnal =
’ calibration curve. .

“::

10.3.2 Prepare, at a minimuni, one continuing check per group of 10 samples. For
example, if a sample set = 34, four checks are prepared and extracted.

o ' 10.3.3 Prepare éach contxnumg cahbmnon check from the same matrix used to prepare
;\) the initial curve.

1

ETS-84.1 ) Page 5 of 14
Extraction of PFOS from Sm s -
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) .. 10.3.4 The expected concentrations will fall within the mid-range of the initia] .
S : calibration curve. Additional spikes may be included that fall in the low-range of
- ; the initial calibration curve. This is necessary if the analyst must quantitate using
8% . onlythe low end of the calibration curve (for example, 5 ppb~ 100 ppb, rather
3 than : f '
i . /“7 L. L s
ko 5 ppb - 1000 ppb). T
=N Bp6 - 1000 ppb) b

*" 11.0_CALIBRATION AND STANDARDIZATION
. | L3 . R . .
111 &gfgggﬁ matrix calibration standards :
\171.1.1'6_-};;’.1‘3,@5 I'mL of serum to 2 15 tl centrifuge tube,

1112 ';Ifmo's"?;gmplc volumes are less than 1.0 mL, extract standards with atrix
volumes'équal to the sample volumes. Do not extract less than 0.50 mL of
mggiiirkei:'qrd cach sample volume on the extraction sheet.

11.1:3 While prepdfing a total of twenty aliquots in'15 mL centrifisge tubes, mix or shake

between aliquats,}

s !

R : H '

11.1.4 Two I mL giiﬁuogﬁ? other appropriate volume, serve as matrix blanks,
Typically use the standard conceatrations and spiking amouats listed in Table 1,
at the end of this‘scctign: to spike, in duplicate, two standard curves, for a total of
eighteen standards; two mag-xx blanks, and two method blanks, .

. . ot N .

. 11.1.5 Refer to validation report ETS-8-4.0, & ETS-8-5.0-V-1, which lists the working
,3 ranges and the Linear Caligbm}jonﬁ_l&ghge (LQR) for calibration curves, . .
11.1.6 Use Attachment D as an sid in calculating the concentrations of the working

standards. See Section 13.0 to ‘calculate zﬁgﬁx_al concentrations of PFOS in
calibration standards. e @"'“’5:;,‘:‘}, .
112 To each standard, blank, or continuing ch'cc‘l'c—,-’édd appropriate amount of surrogate
- Working standard for the concentration to fall Within the calibration curve range 5 ppb -
1000 ppb. NG

. e ’ . .
113 Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards

" to establish each initial curve on the mass spectrometer. N
B 3
% y
¥ ¥
i &y

ETS-841 '} -
Extraction of PFOS from Scr}x_m :
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TableT : -

. Appronmate spllu;xg amounts for standards nnd spikes i
N . Using 1.0 mL of matrix =~ - - :a
* Working standard * uL . .| Approx. final conc. of i
(approx conc) R . analyte in matrix
. - - - Blank °
. o.soo ppm i 10 0.005 ppm
~C 14 0.500ppm - 20 0.010 ppm
(&7 /"5 00 ppm-- - s " 0.025 ppm
¥ "500ppm .. | - 10 ~~0.050 ppm :
| 4500Ppm - .20 0.100 ppm ;
"&£ 50.0 ppit. 5 " 0.250 ppm !
“500ppm & 10 " 0.500 ppm b
50.0 ppms” 5. 0.750 ppm §
50.0 ppra 25 |~ .20 100 ppr |

. N -- 4 ‘~ b
) - :
12.0 PROCEDURE -~ ¢ “Eaw ,;5.’3“#"\ . : §

12.1  Obtain frozen samplcs and allow to thaw at  Toom temperature or ina lukewarm
% - :

E:} - waterbath, 5
122 Vortex mix for 15 seconds then transfer i.0 mL or other appropnate volumc toa 15 mL

polypropylcne cenlnfuge tube. - S /f
123 Retumi unuscd samples to freezer after e‘(trzctxon amounts have been removed.
12.4 Record the mmal volume on the extracnon workshcet ?)‘-"

12.5  Label the tube with the study number, sample ID daie and analyst initials. See attached
worksheet for documenting the remaining steps. ™% ' 1.

12.6 Spike all samples mcludmg blanks and standards rcady for cxtmctxon wnh surrogate
standard as dcscn‘bcd in 11 2 o

12.7 'prke each matrix with the appropnatc amount of standard as duérﬂ:ed i1l 1 or Table
1 in that section, for the calibration curve standards. Also prepare matnx spxkes and
continuing calibration standards. . 4 i

12.8  Vortex mix the standard curve samples, matrix spikc samples, and contmumg?ahbm n
. samples for 15 seconds. N

12.9  Check to ensure the 0.5 M TBA reagent is at pH 10. If not, ad]ust accordmgly I

12.10 To each sample, add 1 mL 0.5 M TBA and 2 mL of 0.25M sodium carbonatclsodmn
- ' bicarbonate buffer,

"l ,¥ J

PR

12,11 Using an Oxford Dispenser, add 5 mL methyl-fert-butyl ether. o
12.12° Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.

\_> 12.13 Centrifuge for 20 to 25 minutes at a setting of 3500 pm, or until laycts are well
- : separated. ‘ :

' ETS$41 . . ) Page 7 of 14
' Extraction o[ PFOS from Seum . , .
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Laﬁei a fresh 15 mL centrifige tube with the same information as in 12.5,
Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube,

ﬁut’ each sampl.  on the analytical nitrogen evaporator until dry, approximately 1 to 2
ours,. ¢ EaE . . .
T Add 1.0 mi’ of methanol to'each centrifuge tube using a graduzted pipette.
3 .V?‘x;tex mix for 30 seconds.
1219 Attaciia 0.2 jun nylon mesk filter to a 3 cc syringe and transfer the sample to this
SER m.“ﬁgc.; Filter into a 1.5 mL glass autovial or low-volume auntovial when necessary.
12.20 ‘Lbel the aifgyial with the stidy number, animal number and gender, sample timepoint,
matnx, ﬁnaI Solvent, cxtmct_ion date, and analyst(s) performing the extraction.
- 1221 Capand \ﬁpﬁ‘;xtxp.ct; at room temperature ot at approximately 4 °C until analysis,
1222 Complete the cxtrgq't_ién._,gvorkshcct, attached to this document, and tape in the study
notebook or include in i%'udy binder, as appropriate.

N,
A

13.0 DaTA ANALYSIS AN AT iR entons
131 Caleulations L BN

. ) s .’ﬁ:-r S, .
13.1.1 Calculate actual 'coi;%ﬁtr__a ons of PFOS, or other applicable fluorochemical, in
" calibration standards using the follq_vging equation:

f:) mL of standard x conc&traﬁon' bo'rf gsf}nda:d (ug/ml) - - :
N " mL of standard + mL of smroga‘itE"standard_.j; initial matrix volume (ml)
o AN
Final Concentration (pg/mL) ofPFO\S\_;inr}gh'if N

14.0 METHOD PERFORMANCE -

. . R,
141  The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report
for specific MDL and limit of quantitation (:0Q) values (see Aﬁﬁgyﬂenh B and C).

142 The following quality control samples are extracted with each baich of samples to

cvaluate the quality of the extraction and analysis; v
. . . . . ., 25T ;
14.2.1 Method blanks and matrix blanks. o
14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and N
precision of the extraction. i e e:};{:’!@xt
14.2.3 Continuing calibration check samples to dctermine_ the continued accu;;éy-of \ghe W . '
.~ initial calibration curve. : it |
14.3 Refer to section 14 of ETS-8-5.1 for method performance criteria. * e
- ' T i
15.0_POLLUTION PREVENTION AND WASTE MANAGEMENT. S
. 151 Sample waste is disposed in bichazard containers, Hammable solvent waste is disposed in
d _) high BTU containers, and used glass pipette waste is disposed in broken glass containers
~ locatlcd in the laboratory. '
i
! ETS-3-4.1 Page 8 of 14 .
- Extraction of PFOS from Serum . . .
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16.0_RECORDS

.-f‘"»".‘la? -1 Complete the extraction worksheet attached to this method, and tape in the study

B »  Dotebook or inchide in the 3-ring study binder, as appropriate,
%‘? l"" .t . ‘.\" H i
RN |/ Q AT!‘ACHMENTS K P -

17 1 AttachmentA, Extract:on worksheet
17, ZﬁAﬂachment B, MDLILOQ values and summary
113° Attacl‘xmcnt C, Calibmnon standard concenlmuon worksheet

18.0 ReFint

18.1 The vahdauoﬁ rcport Passociated with this method is ETS-8-4.0 & 5.0-V-1,

182  FACT-M- 3 1, “Ana.lysls of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC- Elcctrospmy ﬁl}/[ass Spct;s"omeny" . .

Fa

19.0 ArmcrEnDocumms*/ . ’; .

19.1  ETS-8-5.1, “Analysis of Séfam or Other Fluid Extracts for Fluorochexmcals using
HPLC—EIcctrospray Mass Spectr{ometry N

o 20.0 REVISIONS : SN LN

-'} : g TV o

- Revision ' : i & N "Revision
Number Rcason For Revision Date

1 Section 12. 21 Changcd to include sample storagc at room tempernture 04/02/99
Section 12.13 Added the shaker speed. ‘3~f’ - N, :
Section 12.17 Final volume is 1.0 mL; not adjusted for xmnal volumcs
less than 1.0 mL

N ¢ UETSS$4L . L _  Page 9 of 14
" .. : Extraction of PFOS fm.m’Semm- . . REE
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Y L - | Surrogate Std .3 FC-Mix . ks FC-Mix Comments
‘\;’) Mawix_ approx.’ | ppm | approx. 0.5 pm | approx. Sppm | approx. 50 ppm
Box# .- " | actual :ppm | actual “'ppm | actual  ppm | acmal pPpm
. - Wk/Day . s # - - # : # ’
(5|2 1 DateSpiked/Analyst :
Gl A ceve o
AR ¥ — - -
2STER MSD * . N
&Y . @ B T .
A N
ARV
TR .
N N
N7
» EN
A
Y 4,
Ay
L R
O : ‘
Blank - - - Std 4 amount = ./ mL
Serum Extraction Method : . e Date & Initlals
Vortex 15 sec. . o * -
Pinette Matrix Volume - - mL 3
Pipette  mL of 0.5 M TBA.pH 10, pH = ~ Sd# X PN
| Pipette 2 mi_ of 0.25 Na3C03/0.25M NaHCO3 buffer . S # )
| Dispense 5 mL of methyi-i-butyl ether . - TN-A- k) PN
Shake 20 min. Shaker speed: e TN
Centrifuge 20-75 min. Centrifage soeed: . R el TS -
| Remove 2 4 mL afiquot of oreamic laver .
Puton Nitrogen Evaporator to drmess . Temperature: e .
Add methanol Volume mL . + TN-A- e
Vortex 30 sec. =
Filter using a ce B-D Syringe with 2 0.2um filter into a 1.5 mL autosample vial
Cont. Cal. Verificatio

ns used same matrix as for std curve,

R U S e

Centre Analytical Laboratories, Inc.

Exygen Research

Pa‘ge 10of14 -
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*,:) MDL/LOQ values for rabbit serum L - _
Compound |- MDL | LOQ | Linear Calibration Range (LCR) .

SO " (ppb) | (ppb) | Approximate concentrations to be used for’preparing' the
K ¢ * | Standard Calibration Curve
.| FEOS- 144 | 5.55 | 5 ppb- 1000 ppb L
PEOSA~N, 151 “1 479 |5 ppb- 1000 ppb <

PFOSAAS 346 1-20.5 |5 ppb- 1000 ppb :

EtFOSE-OH |\ 114 | 362 |5 ppb- 1000 ppb !

M556% 713 6.03 | 192 |5 ppb~ 1000 ppb !

PFOSEA" 3|1 571 18.2 | 5 ppb - 1000 ppb : .

MDL/LOQ values inTaf;bovine, monkey, and human scrum, and menkey plasma were nof statistically
determined. Two curye§ in each of these matrices were extracted and analyzed with the rabbit serim
curves to dctcxmigg;é&ﬁival'e’q;c,c. Responses in the rat, bovine, monkey, and human were equivalent to

the rabbit responsgf,"thercfogs; ifxc_ir MDL and ©.0Q will be the same values as determined in rabbit
serum £ : N M

W i ;
s e
~TE N,

N ’ i :
Please see LOQ Summary aﬁd—JMD study in ETS-8-4.0 & 5.0-V-1 for further information.
ROy I3 § !

v

(}T“.}

. .
i . '

Attachment B: MDL/LOQ Summary ETS-8-4.1
. . - Extraction of PFOS from Serum
Centre Analytical Laboratories, Inc. Page 26 of 29
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Exygen Study No.: 023-066

. .Centre Protocol No. 01P-023-066 ..

) " _Compound: PFOS

. S Preparcd range | LCRfrom | % Recovery _RSD
! :Fabbit Serum | of standards curve Range Range
Nt | (pb) mgml) | (ppb) : Lo
A s (ng/mL) i
Full Range “o%9sto7s | 243-97 83108 |- 467-1L0
Low Curytf 494248 494-248 .| 35104 534120
e T " "
High Giirve.” E? 97.8-978 97.8-978 85-106 | . 484.9.30 .
N . Y - :
x M { i o.9f9"sée7s | asd-978 | eaant 460-10.5
‘Compound;: i’FOSA_.-f 'b »
L Prépared ranige ™ % Recovery RSD
Rabbit Serum | - of stam}i?dsﬁ_,,) . Range Range -
(ppb) (ng/ml)™ ’ .
. LB
FullRange | .0993.976 | 4. 88-103 5.10-147
Low Curve 493-97.6 .| 43 87-105 - | 985147
High curve 24.3-976 u3%973 | £93.102 508139
- s Ly - .
X . 0.993-976 - 49397632 941033 | 510145
=
Compound: PFOSAA N \-ﬁ-‘)”("’ '} \
. Prepared range ICRfrom | % Recgjc.gy 3 IESD
Rabbit Serum | of standards | curve Rangc"\ Rg_ngc
(ppb) (ng/ml) | ™ (ppb) S
. {ng/mL) o
Full Range 0991-974 .. | 247-974 | . s1m »4.13-1’?,3’“'57"“
. . ol
Low Curve 492-247 | ‘o241 | 97107 6383l
High curve 452-974 974-974 85-108 433-12.5 )
126 | o0991-974 . | 974.974 95-115 |- 4.11.232
;\) .
. H
. ETS-8-4.1 Page 12 of 14
Extraction of PFOS from Seum - 2. ! e

Centre Analytical Laboratories, Inc.
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Exygen Study No.: 023-066

Centre Protocol No. 01P-023-066

g

Compound' EtFOSE-OH R
Prepared range LCR from % Recovery RSD
of standards - curve Range Range
(pt) togiml) | . (opb)
Z _ (ng/mL)
0993-976 ~ | 49.3-976 TI-110 112255
. oy 493-976 976-97.6 | - 57-107 141213 f
] ea-976 97.6-976 0109 | 115196
” 0993;,493 9.6 - 976 86111 11212 ’
g -
Compound: PF(.\)SEA ,fé\ : :
Prepared range 3 LCR fom | % Recovery RSD
Rabbit Serum |* of stz‘ﬁ’dards”’f - curve Range Range
" | eb) (ng/ml) 257 pb) '
, il (ag/mL)
Full Range 0993-976 . e 24 /a, 976 96-106 10.1-162
Low Curve 493 -248 9.763 2_48 11.8-195 .
£ High curve 493.976 4935767 |1 102182 '
uxX . 0.993 - 976 9.76-976 103-19.1
Compound M556
Prepared range LCR from-
Rabbxt Serum of standards . curve
(ppb) (ng/mL) (ppb)
. (ng/mL) ,;._7
Full Range 0.993- 976 24.8-976 83-106 4.82-17’,9
., . . 1,
Low Curve © 493-976 9.76-97.6 100-105 . | 595182,
High curve 97.6-976 97.6-976 81-111 5.11-9.74
ux 0.993 - 976 . 9.76-976 97-110 477195
R -
.\)
! .
Atiachment B: MDL/LOQ Summary ETS-84.1 ) “Paget3ofle |
- . Extraction of PI-‘QS from Serum T :

Centre Analytical Laboratories, Inc. Page 28 of 29

. Ekygen Research Page 91 of 98



Exygen Study No.: 023-066

Centre Protocol No. 01P-023-O66

O L :; Ton P:ur Stnndnrd Curves Flmds
’ Prep date(s): = - . Standard number: .
e Analyte(s): . ' Equipment number:

Sample matrix: [ Final solvent and TNN:
3 G R SR ’ . Blank fluid/identifiers
- Method/rev:sion“’ Al ) i
o anget amlyte(s) ;
._FC mix std d approx. 0.500 ppm:
. FC,“lggg_tg“ approx. 5.00 ppm'
FC mix std 'approx. 50.0 ppm:
Surrogate std appn;‘x. 100 ppm.

Actual concentrations of stnndards in the FC mix

PFOS - PFOSA 45 PFO; EtFOSE PFOSEA  M556 CAll Al
Stdconc Std conc/? Std conc S(d conc Stdconc . Std conc Am't Final vol
s¢fml  ugml' . gl ugml - ugml  ugml | spkedmlL  qp -
0.500 0.507. 0.532:5]+0.501 0.521 0501 .| 0010 1.015
0.500 0.507 . | 053277 | <0.501~.] 0.521 0.501 0.020 1.025
|_S.00 5.07 532 U501 3| 521 5.01 0.005 1.010
5.00 507 532 [§ 501 x| 521 5.01 0.010 1.015 .
5.00 5.07 532 ~5.01% | 55321 5.01 0.020 1.025
| 500 50.1 532 50.1 Abw°521 | 501 0.005 1.010
50.0 50.1 532 5000 s21 [V s0.0 0.010 1.015
500 50.1 532 | 501 |21l 500 - 0.015 1.020
50.0 501 - T 532 501 -|7521% | 501 0.020 1.025

TTg

' - H \;‘\ . E‘&'\
Caleulated concentrations of standards i in the sample matrix :
PFOS ~~ PFOSA  PFOSAA  EtFOSE - FFOSEA 37 MS56 % Surrogate All

M6 -

Final conc * Final cosc ~ Finalconc  Final conc Final conc Finnl conc ‘Sld conc  Am'tspiked
ng/mL ng/mL ngml,  ° ng/ml ng/mL nfil ST . mL
493 5.00 524 494 | 5.01 5135 100 0.005
9.76 989 | 104 9.78 - 9.93 T102 3|
248 251 263 24.8 252 253 | Surrogate
453 50.0 524 49.4 50.1 513 | Final conc. | oo
976 | 989 104 97.8 99.3 102 gl 5| \.\7
N 26 T8 | 352 P ‘}{ 5
49 500 | 524 %94 501 513 | .
"3 46| az 77| 749 . 766 ™ B
976 989 1038 573 993 1017 ) ¥y
‘ ! . A el
Vnhdated ranges - approximate concentrations , o
Serum PFOS- PFOSA - PFOSAA __ EWFOSE-OH  PFOSEA
Rabbit 500-1000 | 5.00-1000 | 5.00-1600 | 5.00-1000 | 5.00-1000 [ 5.00-1000
ovine Estimates only, Use values for rabbit.
Rat Estimates anly. Use values for rabbit.
Monkey & Plasma | Estimates only. Use values for rabbit.
Human Estimates only. Use values for rabbit.
. .
> .

Attachment C: Ton Pair Standard Curves . ETS-841
) sl . Extraction of PFOS from Serum ™

Centre Analytical Laboratories, Inc.
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Exygen Study No.: 023-066

CA.\‘ Centre Analytical
° Laboratories, Inc.
3048 Research Drive, State College, PA 16801. Phone: (814)231-8032, Facsimile: (814)231-1253

I}

Page 1 0of 1
PROTOCOL AMENDMENT

Amendment Number: 1
Effective Date: 06/27/01

Centre Study Number: 023-066 Centre Protocol Number: 01P-023-066

DESCRIPTION OF AMENDED SECTION

1. §7: Justification for the Selection of the Test System

AMENDED TO

Change the first sentence to read:

Mallard and quail red blood cells and serum samples collected by Wildlife
International, Ltd. will be used as the analytical samples for this phase.

RATIONALE

1. At the request of the sponsor, all serum samples are to be analyzed with this study.

IMPACT ON THE STUDY

1. No negative impact on the study.

,

N 8- muJ\M Aoy

Study Director Signature J Date

Y lry/of

Date

Centre QAU Review 481/ foi

February 12, 1998/1

Exygen Research
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Exygen Study No.: 023-066

RESEARCH

Precise Research.
Proven Results.

Page 1 oof 1
PROTOCOL AMENDMENT
Amendment Number: 2
s Effective Date: 03/24/03
Exygen"'S:tudy Number: 023-066 Protocol Number: 01P-023-066

DESCRIPTION OF AMENDED SECTION

1. Study Title

2. Sponsor Reﬁ‘(esentative

AMENDED TO
1. Title should read “Extraction of Potassium Perfluorooctanesulfonate from Red Blood Cells
and Serum for Analysi$ Using HPLC-Electrospray/Mass Spectrometry”

2. Sponsor Representatﬁ'@ is: John Newsted, Entrix, Inc. (517) 381-1434.

Exygen Research

. RATIONALE
1-2. Changed as per sponsor reﬁyest.
IMPACT ON STUDY
1-2. No negative impact on study. b
: B/3
@ﬂci?‘allr@estigator Signature Date 7 °*
. 5‘ \ \\ S
Djrector Signature———77 Date
/ N aja77 5/15/03
(?nagement Signature Date
ponsor)
~ Date
Exygen QAU Revnew L:]_ S OL{‘ I l0~5
UForms\PROTOCOL_AMENDMENT _1.doc é P 01241200216
3058 Research Drive
State College, PA 16801, USA
T: 800.281.3219
F: 814.273.1019
exygen.com
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Exygen Study No.: 023-066

Cent A Iyti I
C@ON-. TS iormytical

3048 Research Drive, State College, PA 16801. Phone: (814) 231-8032, Facsimile: (314) 231-1253

i

PROTOCOL DEVIATION

Deviation Number: 1
Date of Occurrence: (1,2) 05/23/01, (3) 05/24/01

Centre Study Number: 023-066 Centre Protocol Number: 01P-023-066

DESCRIPTION OF DEVIATION

1. § 9 Analytical Method, Sample Analysis d.: Quantified Centre sample 0107261 and its duplicate
injection when the concentrations were greater than that of the highest standard in Set 052201AD.

for €o¢ed qlufor
2. § 9 Analytical Method Sample Analysise.: Accepted recovery of 76%At.he uplicate injection of
Centre sample 0107378 Spk A2 in Set 052201B.

3. L. §9 Analytical Method, Sample Analysis d.: Quantified Centre samples 0107092 and 0107134

and their duplicate injections when the concentrations were greater than that of the highest standard in
Set 052201CD.

ACTIONS TAKEN
i.e., amendment issued, SOP revision, etc..,

1-3. Protocol deviation issued.

Recorded By/Date:

IMPACT ON THE STUDY

1,3. No negative impact because the areas were < 15% greater than the highest standard.

2. No negative impact because the overall average of all of the fortifications were within the
acceptable range.

R D Veskar Helrs

Pﬁﬂéiph Invdstigz{tor Signature Date

Al B Wm Sl

Study Director Signature Date

Jtor g i 5//5703

Spofisor Management Signature Date
/

CAL QAU Review Mo 9/Yylez

February 12, 199872

5 dediatgon 18 aei g [e- isswed due to suspecktd [bas ot e
*%agm bt g o
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Exygen Study No.: 023-066

C t A Iyti |
@o\\\_ nggfato?‘iaeg, ll?l?:

3048 Research Drive, State College, PA 16801. Phone: (814) 231-8032, Facsimile: (814) 231-1253

PROTOCOL DEVIATION

Deviation Number: 2
Date of Occurrence: (1) 5/18/01

Centre Study Number: 023-066 Centre Protocol Number: 01P-023-066

DESCRIPTION OF DEVIATION

1. § 9 Analytical Method, 3. Sample volumes used for Centre samples 0107080, 0107081, 0107084,
and 0107085 were 0.05 :b 0.03 gL, 0.025 wL, and 0.025 g1, respectively.
0 1410 M(D m®

ACTIONS TAKEN
~ ie.. amendment issued, SOP revision, etc..,

1. Protocol deviation issued.

Recorded By/Date:

IMPACT ON THE STUDY

1. No negative impact because the actual volume was used in the calculations.

] D Veelor sle >

_Bénc\pal IrG'estig;tor Signature Date* *
Aoy 3. Flden eluls
Study Director Signature ! Date
%/w woatiy” S/le3
Sp()l}j{ Management Signature Date
/
: CAL QAU Review Moo aldlor

February 12, 199872

Hhia dexialion 14 \oé,w re-issueel due +o suspeo(-ed) (035 of the
orlaﬂﬂ A(&F‘tof@o q/qu

0@ al|n '
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Exygen Study No.: 023-066

C t A Iyti i
CON-. TShoafonegs

3048 Research Drive, State College, PA 16801. Phone: (814) 231-8032, Facsimile: (814) 231-1253

PROTOCOL DEVIATION

Deviation Number: 3
Date of Occurrence: (1) 7/23/01

Centre Study Number: 023-066 Centre Protocol Number: 01P-023-066

DESCRIPTION OF DEVIATION

1. § 9 Analytical Method, 3. Sample volumes used for Centre samples 0107159, 0107167, 0107168,
and 0107209 were 0.05 mL.

ACTIONS TAKEN
i.e.. amendment issued, SOP revision, etc...

1. Protocol deviation issued.

Recorded By/Date:

IMPACT ON THE STUDY

1. No negative impact because the actual volume was used in the calculations.

A%D L Devdrers o5

@r{c}pal Inv&stigator Si'g‘nature Date
/)JLLN 0. M»qp,\ 5\\\*\'0 3
Study Director Signature / Date
% / % 5/
454/ NS by i 5/ L2/o3
Spc%r Management Signature Date
CAL QAU Review At c‘1/(7' /(;L
February 12, 1998/2
Exygen Research
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Exygen Study No.: 023-066

RESEARCH

Precise Research.
Proven Results.

PROTOCOL DEVIATION
Deviation Number: 4
' Date of Occurrence: 07/24/01

Exygen 2’S_ludy Number: 023-066

Page 1 _

Protocol Number: 01P-023-066

of 1

DESCRIPTION OF DEVIATION
Section 9. Sample Analysis e. Accepted recoveries of 124% and 126% in Set 0723018,

ACTIONS TAKEN

for_example - deviation issu OP revision, etc,
Protocol deviation issued. ™.

Recorded By, HAQ \/2‘ '}W Date: 7, 10/0’3

lMPACT ON STUDY
No negative impact on study becau average recoveries within the set were within acceptable
range.
& Pecfor 5183
LBdnéipaI/I vestigator Signature Date?
b . 5l 03
Study Diregtor Signatyre L Date
w/ AUl S VA W/
Mariagement Signature ., Date’
7 3
Sponsor)
Date

Exygen QAU Review LUS 04 I 1\\01

U:\Forms\PROTOCOL_DEVIATION.doc é

v

9/25/2002/5

3058 Research Drive
9\ State College, PA 16801, USA

T: 800.281.3219
@ F: 814.272.1019

@(ygen com

Exygen Research
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