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1.0 SUMMARY

Centre Analytical Laboratories, Inc. (Centre) extracted quail liver samples and quail
serum samples for the determination of perfluorooctanesulfonate (PFOS) according to
protocol 00P-023-041 (Appendix A).

The limit of quantation for quail liver was 10 ppb and for quail serum 10 ng/mL. These
were determined in the method verification study (Centre study 023-054). PFOS in the
quail liver samples ranged from non-quantifiable levels (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)) to 8.37 ug/g. These results are reported on a wet
weight basis. Residues of PFOS in the quail serum samples ranged from 0.00212 pg/mL
levels to 263 pg/mL.

The average percent recovery + standard deviation for PFOS in serum samples was 108%
+ 10%. The average percent recovery = standard deviation for PFOS in liver samples was
95% + 11%.

2.0 OBJECTIVE

The objective of this study was to determine levels of perfluorooctanesulfonate (PFOS) in
specimens of quail liver and quail serum using the analytical methods described in
protocol 00P-023-041.

3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFOS in quail serum
and quail liver, using the analytical methods entitled, “Extraction of Potassium
Perfluorooctanesulfonate or Other Fluorochemical Compounds From Serum for Analysis
Using HPLC-Electrospray/Mass Spectrometry” and “Extraction of Potassium
Perfluorooctanesulfonate or Other Fluorochemical Compounds From Liver for Analysis
Using HPLC-Electrospray/Mass Spectrometry” with the modifications listed in Section 6.

The study was initiated on December 8, 2000, when the study director signed Centre

protocol number 00P-023-041. The experimental start date was December 18, 2000, and
the experimental termination date was March 8, 2001.

Centre Analytical Laboratories, Inc. Page 12 of 102



Centre Study No.: 023-041

4.0 TEST SYSTEM

The control quail serum and liver used for the matrix blanks and matrix fortifications was
received on November 28, 2000 from Wildlife International Ltd., Easton, MD.

The control quail liver was assigned the Centre ID of 0011423 and the control quail
serum was assigned the Centre ID of 0011424.

Fifty-six quail serum samples and sixty quail liver samples were received at Centre on
August 10, 2000. The samples were stored frozen until they were logged in by Centre
personnel on August 16, 2000 and stored frozen. An additional twenty quail serum
samples and twenty quail liver samples were received on February 23, 2001 and stored
frozen until they were logged in by Centre personnel on February 26, 2001.

Sample login and chain of custody information can be found in the raw data package
associated with this study. Storage records will be kept at Centre Analytical Laboratories,
Inc. 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 Centre 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. Stability was not assessed in this study but the reference
material was stored according to the certificate of analysis and was used prior to
expiration. The solubility of the reference material was not relevant to this study.

Compound Centre Control No. TCR No. Purity (%) Expiration Date
PFOS 00-023-042 TCR 00017-46 97.9 08/31/01

The molecular structure of PFOS is given below.

PFOS
Chemical Name = Perfluorooctanesulfonate
Molecular weight = 499 (CgF175057)
0]
|
CsF17S—O

Note: The neutral molecule and standard form from which PFOS (anion) is
derived, is potassium perfluorooctanesulfonate [CsF,7S03K], molecular weight
538.

Centre Analytical Laboratories, Inc. Page 13 of 102
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6.0 DESCRIPTION OF ANALYTICAL METHOD

Analytical methods entitled “Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds From Serum for Analysis Using HPLC-Electrospray/Mass
Spectrometry” and “Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds From Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry” with the modifications listed below were used for this study.

6.1 Extraction Procedure

A 100 pL aliquot of the serum and ~ 0.50 g sample of liver was used for the extraction
procedure. Afier fortification of appropriate samples, the samples were vortexed for ~ 15
seconds. One mL of 0.5 M TBA was added to the liver samples and 0.5 mL was added to
the serum samples. Two mL of 0.25 M sodium carbonate/sodium bicarbonate was added
to the liver samples and 1 mL was added to the serum samples. Five mL of MTBE was
added to both the serum and liver samples. Each sample was placed on wrist-action
shaker for ~ 20 min. and then centrifuged for ~ 15 min. Four mL of the organic layer was
taken and dried on an N-Evap and then reconstituted with 1 mL of methanol. Each
sample was analyzed by LC/MS/MS electrospray.

6.2 Preparation of Standards and Fortification Solutions

Standard solutions were prepared on September 18, 2000 as specified in Centre
Analytical Laboratories’ protocol 00P-023-041. An individual stock standard solution of
PFOS was prepared at a concentration of 100 pg/mL by dissolving 10 mg of the standard
(corrected for purity and salt content) in methanol. From this solution, a 1.0 ug/mL
fortification standard solution was prepared by taking 1 mL of the stock and bringing the
volume up to 100 mL with methanol.

The 0.1 pg/mlL 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
ug/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 dilution of the 0.1 pg/mL and 0.01
pg/mL solutions in the following manner.

Initial Conc. (ng/mL)’  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
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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 analysis using electrospray
LC/MS/MS. The retention time of PFOS was ~ 4.4 min. Peaks were detected in the
control matrices corresponding to the analyte retention time and some of the amounts
detected were significant enough to alter the results reported in this study.

6.4 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run was equivalent to
0.0001 pg/mL of PFOS.

6.5 Description of Instrument and Operating Conditions
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: Hewlett 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, 4p
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.
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Time % A % B

0 60 40
1.0 0 100
7.0 0 100
7.5 60 40

11.0 60 40

Tons monitored:

Approximate
Analyte Mode  Transition Monitored Retention Time (min)
PFOS negative 499 2 99 4.40
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 was injected into the LC/MS/MS. The
peak area was measured and the standard curve was generated (using 1/x fit weighted
linear regression) by Analyst software using six concentrations of standards. The
concentration for quail serum and quail liver was determined from the following
equations:

Use Equation 1 to calculate 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 use Equation 2 to calculate the amount of analyte found in pg/g (pg/mL
for serum samples).
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Equation 1:
Analyte found (ng/mL) = (Peak area - intercept)
slope
Equation 2:
Analyte found (pg/g) = (anal. found (ng/mL) x FV (mL) x DF x EV (mL)) x 1 pg
(AV (mL) x sample wt. (g)) 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.

Equation 3:
Recovery (%) =

(anal. found (ug/g) — avg. analyte in ctrl (ug/g)) x 1000 ng x 100%
amount added (ng/g) x 1 pg

An example of a calculation using an actual sample follows:
Quail liver sample Centre ID 0007870 Spk A (Set: 121900A), fortified at 1000 ng/g with
PFOS.

Where:
peak area = 11483
intercept = 463
slope = 2790
dilution factor = 100
ng/g added (fort level) = 1000 ng/g
avg. amt in controls = 0 (Not quantifiable)
final volume = 1 mL
extraction volume = 5mL
aliquot volume = 4 mL
sample weight = 05¢g
From equation 1:
Analyte found (ng/mL) = [11483-463]
2790
= 3.9 ng/mL

From equation 2:
Analyte found (ng/g)

39ng/mL x1mLx100x5ml)x]1pug
(4mL x0.5g) 1000 ng

= (0.975 pg/mL
Centre Analytical Laboratories, Inc. Page 17 of 102
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From equation 3:

% Recovery =
(0.975 pg/mL — 0 pg/mlL) x (1000 ng/1pg) x 100%
1000 ng/g
= 98%

7.0 EXPERIMENTAL DESIGN

Each set of samples (liver 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 PFOS found in the reagent blanks are listed in Table I. The PFOS in the quail liver
blanks and quail serum blanks are given in Tables II & III.

Individual recoveries for PFOS in the liver samples are detailed in Table IV. The
average percent recovery + standard deviation for PFOS in liver samples was 95% * 11%.
Individual recoveries for PFOS in the serum samples are detailed in Table V. The
average percent recovery + standard deviation for PFOS in serum samples was 108% +
10%.

PFOS in the quail liver samples ranged from non-quantifiable levels (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)) to 8.37 pg/g. Individual results are listed in
Tables VI-XIII. The results are reported on a wet weight basis.

PFOS in the quail serum samples ranged from 0.00212 pg/mL levels to 263 pg/mL.
Individual results are listed in Tables XIV-XXI.

The average percent moistures for the quail liver samples are given in Table XXII.

9.0 CONCLUSIONS

The quail liver and serum samples were successfully extracted and analyzed according to
protocol 00P-023-041.
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10.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Centre Analytical
Laboratories, Inc. 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 Centre Analytical
Laboratories, Inc. 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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TABLES
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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 121800A 12/18/00 12/19/00 NQ
na Reagent Blank A* 121800A 12/18/00 12/19/00 NQ
na Reagent Blank A 121800B 12/18/00 12/20/00 NQ
na Reagent Blank A* 121800B 12/18/00 12/20/00 NQ
na Reagent Blank A 121900A 12/19/00 12/21/00 NQ
na Reagent Blank A* 121900A 12/19/00 12/21/00 NQ
na Reagent Blank A 121900B 12/19/00  12/21-22/00 NQ
na Reagent Blank A* 121900B 12/19/00  12/21-22/00 NQ
na Reagent Blank A 122000A 12/20/00 12/22/00 0.000200
na Reagent Blank A* 122000A 12/20/00 12/22/00 0.000200
na Reagent Blank A 122000B 12/20/00  12/22-23/00 NQ
na Reagent Blank A* 122000B 12/20/00  12/22-23/00 NQ
na Reagent Blank A 030501A 3/5/01 3/6-7/01 ND
na Reagent Blank A* 030501A 3/5/01 3/6-7/01 ND
na Reagent Blank A 030601A 3/6/01 3/7/01 NQ
na Reagent Blank A* 030601A 3/6/01 3/7/01 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))
ND = Not Detected

For values recorded as ND,zero was used to calculate the average and standard deviation.
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/g for liver and 0.01 pg/mL for serum
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Table II. Summary of PFOS in Quail Liver Blanks
Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/g)
na 0011423 Blank A 121800A 12/18/00 12/19/00 NQ
na 0011423 Blank A* 121800A 12/18/00 12/19/00 NQ
na 0011423 Blank A 121800B 12/18/00 12/20/00 0.00113
Na 0011423 Blank A* 121800B 12/18/00 12/20/00 0.00109
454 0007870 Blank A 121900A 12/19/00 12/21/00 NQ
454 0007870 Blank A* 121900A 12/19/00 12/21/00 NQ
456 0007872 Blank A 030601A 3/6/01 3/7/01 0.00120
456 0007872 Blank A* 030601A 3/6/01 3/7/01 0.00110
AVERAGE: 0.000590
STANDARD DEVIATION: 0.000578
Table III. Summary of PFOS in Quail Serum Blanks
Sponsor Centre Set Extraction  Analysis Analyte
ID ID Number Date Date Found (pg/mL)
na 0011424 Blank A 121900B 12/19/00  12/21-22/00 0.0136
na 0011424 Blank A* 121900B 12/19/00  12/21-22/00 0.0144
na 0011424 Blank A 122000A 12/20/00 12/22/00 0.0138
na 0011424 Blank A* 122000A 12/20/00 12/22/00 0.0151
na 0011424 Blank A 122000B 12/20/00  12/22-23/00 0.0127
na 0011424 Blank A* 122000B 12/20/00  12/22-23/00 0.0109
na 0011424 Blank A 030501A 3/5/01 3/6-7/01 0.00555
na 0011424 Blank A* 030501A 3/5/01 3/6-7/01 0.00559
AVERAGE: 0.0115
STANDARD DEVIATION: 0.00384

* 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))

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

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum

Centre Analytical Laboratories, Inc.
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Table IV. Summary of PFOS Recoveries in Quail Liver
Sponsor Centre Set Extraction  Analysis Amt %
1D 1D Number Date Date Added (ng/g)  Recovery
na 0011423 Spk A 121800A 12/18/00 12/19/00 10 102
na 0011423 Spk A* 121800A 12/18/00 12/19/00 10 104
na 0011423 SpkB  121800A 12/18/00 12/19/00 2000 101
na 0011423 Spk B*  121800A 12/18/00 12/19/00 2000 103
na 0011423 Spk A 121800B 12/18/00 12/20/00 1000 113
na 0011423 Spk A*  121800B 12/18/00 12/20/00 1000 110
na 0011423 Spk B 121900A 12/18/00  12/20-21/00 20000 80
na 0011423 Spk B*  121900A 12/18/00  12/20-21/00 20000 80
454 0007870 Spk A 121900A 12/19/00 12/21/00 1000 99
454 0007870 Spk A*  121900A 12/19/00 12/21/00 1000 103
454 0007870 Spk B 121900A 12/19/00 12/21/00 20000 85
454 0007870 Spk B*  121900A 12/19/00 12/21/00 20000 84
456 0007872 Spk A  030601A 3/6/01 3/7/01 20 93
456 0007872 Spk A*  030601A 3/6/01 3/7/01 20 86
456 0007872 Spk B 030601A 3/6/01 3/7/01 200 82
456 0007872 Spk B*  030601A 3/6/01 3/7/01 200 84
AVERAGE: 94
STANDARD DEVIATION: 11
RELATIVE STANDARD DEVIATION: 12
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table V.  Summary of PFOS Recoveries in Quail Serum
Sponsor Centre Set Extraction  Analysis Amt %
1D ID Number Date Date Added (ng/mL) _ Recovery
na 0011424 Spk A 121900BD  12/19/00  12/23-24/00 500 103
na 0011424 Spk A* 121900BD  12/19/00  12/23-24/00 500 106
na 0011424 Spk B 121900BD  12/19/00  12/23-24/00 100000 90
na 0011424 Spk B* 121900BD  12/19/00  12/23-24/00 100000 93
na 0011424 Spk A 122000A 12/20/00 12/22/00 500 106
na 0011424 Spk A*  122000A 12/20/00 12/22/00 500 103
na 0011424 Spk B 122000A 12/20/00 12/22/00 100000 97
na 0011424 Spk B*  122000A 12/20/00 12/22/00 100000 103
na 0011424 Spk A 122000B 12/20/00  12/22-23/00 500 108
na 0011424 Spk A*  122000B 12/20/00  12/22-23/00 500 110
na 0011424 Spk B 122000B 12/20/00  12/22-23/00 100000 113
na 0011424 Spk B*  122000B 12/20/00  12/22-23/00 100000 98
na 0011424 Spk A 030501A 3/5/01 3/6-7/01 100 122
na 0011424 Spk A* 030501A 3/5/01 3/6-7/01 100 122
na 0011424 Spk B 030501A 3/5/01 3/6-7/01 1000 107
na 0011424 Spk B* 030501A 3/5/01 3/6-7/01 1000 115
AVERAGE: 106
STANDARD DEVIATION: 9
RELATIVE STANDARD DEVIATION: 9
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table VI. Summary of PFOS in Adult Liver Samples at 0 ppm a.i.
(Test Termination 19 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ng/g)
451 0007867 121800AD 12/18/00 12/20/00 0.215
451* 0007867 121800AD 12/18/00 12/20/00 0.215
452 0007868 121800A 12/18/00 12/19/00 NQ
452% 0007868 121800A 12/18/00 12/19/00 NQ
453 0007869 121800AD 12/18/00 12/20/00 0.303
453* 0007869 121800AD 12/18/00 12/20/00 0.304
454 0007870 121800A 12/18/00 12/19/00 NQ
454* 0007870 121800A 12/18/00 12/19/00 NQ
455 0007871 121800AD 12/18/00 12/20/00 0.114
455* 0007871 121800AD 12/18/00 12/20/00 0.111
456 0007872 121800A 12/18/00 12/19/00 NQ
456* 0007872 121800A 12/18/00 12/20/00 NQ
457 0007873 121800AD 12/18/00 12/20/00 0.0762
457* 0007873 121800AD 12/18/00 12/20/00 0.0739
458 0007874 121800A 12/18/00 12/19/00 0.0103
458* 0007874 121800A 12/18/00 12/19/00 0.0104
459 0007875 121800AD 12/18/00 12/20/00 0.236
459* 0007875 121800AD 12/18/00 12/20/00 0.235
460 0007876 121800A 12/18/00 12/19/00 0.00117
460* 0007876 121800A 12/18/00 12/19/00 0.00117
AVERAGE: 0.0953
STANDARD DEVIATION: 0.113

* 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))

For values recorded as NQ, 0.00005 pg/g (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 VII. Summary of PFOS in Adult Liver Samples at 1.8 ppm a.i.
(Test Termination 6 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/g)
E01-0259-20780 0102997 030601AD 3/6/01 3/8/01 0.800
E01-0259-20780* 0102997 030601AD 3/6/01 3/8/01 0.722
E01-0259-20781 0102998 030601AD 3/6/01 3/8/01 0.149
E01-0259-20781* 0102998 030601AD 3/6/01 3/8/01 0.134
E01-0259-20782 0102999 030601AD 3/6/01 3/8/01 0.341
E01-0259-20782* 0102999 030601AD 3/6/01 3/8/01 0.311
E01-0259-20783 0103000 030601AD 3/6/01 3/8/01 0.455
E01-0259-20783* 0103000 030601AD 3/6/01 3/8/01 0.422
E01-0259-20784 0103001 030601AD 3/6/01 3/8/01 0.0988
E01-0259-20784* 0103001 030601AD 3/6/01 3/8/01 0.0843
E01-0259-20790 0103007 030601AD 3/6/01 3/8/01 0.210
E01-0259-20790* 0103007 030601AD 3/6/01 3/8/01 0.210
E01-0259-20791 0103008 030601AD 3/6/01 3/8/01 0.177
E01-0259-20791* 0103008 030601AD 3/6/01 3/8/01 0.191
E01-0259-20792 0103009 030601A 3/6/01 3/7/01 0.0124
E01-0259-20792* 0103009 030601A 3/6/01 3/7/01 0.0121
E01-0259-20793 0103010 030601AD 3/6/01 3/8/01 0.0381
E01-0259-20793* 0103010 030601AD 3/6/01 3/8/01 0.0394
E01-0259-20794 0103011 030601AD 3/6/01 3/8/01 0.0629
E01-0259-20794* 0103011 030601AD 3/6/01 3/8/01 0.0720
AVERAGE: 0.227
STANDARD DEVIATION: 0.224
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table VIII. Summary of PFOS in Adult Liver Samples at 6.2 ppm a.i.
(Test Termination 6 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/g)
E01-0259-20785 0103002 030601AD 3/6/01 3/8/01 1.15
E01-0259-20785* 0103002 030601AD 3/6/01 3/8/01 1.20
E01-0259-20736 0103003 030601AD 3/6/01 3/8/01 1.18
E01-0259-20786* 0103003 030601AD 3/6/01 3/8/01 1.19
E01-0259-20737 0103004 030601AD 3/6/01 3/8/01 1.43
E01-0259-20787* 0103004 030601AD 3/6/01 3/8/01 1.42
E01-0259-20738 0103005 030601AD 3/6/01 3/8/01 1.60
E01-0259-20788* 0103005 030601AD 3/6/01 3/8/01 1.51
E01-0259-20789 0103006 030601AD 3/6/01 3/8/01 1.06
E01-0259-20789* 0103006 030601AD 3/6/01 3/8/01 1.17
E01-0259-20795 0103012 030601AD 3/6/01 3/8/01 0.216
E01-0259-20795* 0103012 030601AD 3/6/01 3/8/01 0.208
E01-0259-20796 0103013 030601AD 3/6/01 3/8/01 0.115
E01-0259-20796* 0103013 030601AD 3/6/01 3/8/01 0.0934
E01-0259-20797 0103014 030601AD 3/6/01 3/8/01 0.0801
E01-0259-20797* 0103014 030601AD 3/6/01 3/8/01 0.0797
E01-0259-20798 0103015 030601AD 3/6/01 3/8/01 0.187
E01-0259-20798* 0103015 030601AD 3/6/01 3/8/01 0.218
E01-0259-20799 0103016 030601AD 3/6/01 3/8/01 0.0901
E01-0259-20799* 0103016 030601AD 3/6/01 3/8/01 0.0954
AVERAGE: 0.715
STANDARD DEVIATION: 0.606
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Table IX. Summary of PFOS in Adult Liver Samples at 17.6 ppm a.i.

(Test Termination 19 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/g)
481 0007877 121800AD 12/18/00 12/20/00 1.05
481* 0007877 121800AD 12/18/00 12/20/00 1.05
482 0007878 121800AD 12/18/00 12/20/00 4.10
482* 0007878 121800AD 12/18/00 12/20/00 4.17
483 0007879 121800AD 12/18/00 12/20/00 8.37
483* 0007879 121800AD 12/18/00 12/20/00 8.30
484 0007880 121800AD 12/18/00 12/20/00 1.41
484* 0007880 121800AD 12/18/00 12/20/00 1.43
485 0007881 121800AD 12/18/00 12/20/00 1.54
485* 0007881 121800AD 12/18/00 12/20/00 1.51
486 0007882 121800AD 12/18/00 12/20/00 0.415
486* 0007882 121800AD 12/18/00 12/20/00 0.392
487 0007883 121800AD 12/18/00 12/20/00 1.17
487* 0007883 121800AD 12/18/00 12/20/00 1.15
488 0007884 121800AD 12/18/00 12/20/00 0.511
488* 0007884 121800AD 12/18/00 12/20/00 0.509
489 0007885 121800AD 12/18/00 12/20/00 242
489* 0007885 121800AD 12/18/00 12/20/00 2.48
490 0007886 121800AD 12/18/00 12/20/00 0.351
490* 0007886 121800AD 12/18/00 12/20/00 0.360
AVERAGE: 2.13
STANDARD DEVIATION: 2.39

* Duplicate injection

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table X. Summary of PFOS in Juvenile Liver Samples at 0 ppm a.i.

(Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/g)
9503 0007907 121800B 12/18/00 12/20/00 NQ
9503* 0007907 121800B 12/18/00 12/20/00 NQ
9506 0007908 121800B 12/18/00 12/20/00 NQ
9506* 0007908 121800B 12/18/00 12/20/00 NQ
9508 0007909 121800B 12/18/00 12/20/00 NQ
9508* 0007909 121800B 12/18/00 12/20/00 NQ
9512 0007910 121800B 12/18/00 12/20/00 NQ
9512* 0007910 121800B 12/18/00 12/20/00 NQ
9515 0007911 121800B 12/18/00 12/20/00 0.000785
9515* 0007911 121800B 12/18/00 12/20/00 0.000755
9518 0007912 121800B 12/18/00 12/20/00 NQ
9518* 0007912 121800B 12/18/00 12/20/00 NQ
9520 0007913 121800B 12/18/00 12/20/00 0.000734
9520* 0007913 121800B 12/18/00 12/20/00 0.000672
9522 0007914 121800B 12/18/00 12/20/00 0.000718
9522* 0007914 121800B 12/18/00 12/20/00 0.000656
9525 0007915 121800B 12/18/00 12/20/00 NQ
9525* 0007915 121800B 12/18/00 12/20/00 NQ
9526 0007916 121800B 12/18/00 12/20/00 NQ
9526* 0007916 121800B 12/18/00 12/20/00 NQ
AVERAGE: 0.000251
STANDARD DEVIATION: 0.000316

* 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))

For values recorded as NQ, 0.00005 pg/g (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/g for liver and 0.01 pg/mL for serum

Centre Analytical Laboratories, Inc.
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Table XI. Summary of PFOS in Juvenile Liver Samples at 1.8 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
1D ID Number Date Date Found (ug/g)
9528 0007917 121800B 12/18/00 12/20/00 0.0130
9528* 0007917 121800B 12/18/00 12/20/00 0.0128
9529 0007918 121800B 12/18/00 12/20/00 0.00295
9529* 0007918 121800B 12/18/00 12/20/00 0.00295
9530 0007919 121800B 12/18/00 12/20/00 0.00904
9530* 0007919 121800B 12/18/00 12/20/00 0.00876
9531 0007920 121800B 12/18/00 12/20/00 0.00417
9531* 0007920 121800B 12/18/00 12/20/00 0.00435
9533 0007921 121800B 12/18/00 12/20/00 0.0119
9533* 0007921 121800B 12/18/00 12/20/00 0.0117
9535 0007922 121800B 12/18/00 12/20/00 0.0113
9535* 0007922 121800B 12/18/00 12/20/00 0.0114
9540 0007923 121800B 12/18/00 12/20/00 0.00635
9540* 0007923 121800B 12/18/00 12/20/00 0.00623
9541 0007924 121800B 12/18/00 12/20/00 0.00305
9541* 0007924 121800B 12/18/00 12/20/00 0.00297
9543 0007925 121800B 12/18/00 12/20/00 0.0126
9543* 0007925 121800B 12/18/00 12/20/00 0.0126
9544 0007926 121800B 12/18/00 12/20/00 0.00514
9544* 0007926 121800B 12/18/00 12/20/00 0.00521
AVERAGE: 0.00792
STANDARD DEVIATION: 0.00393
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XII. Summary of PFOS in Juvenile Liver Samples at 6.2 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/g)
9548 0007927 121900A 12/19/00 12/21/00 0.00303
9548* 0007927 121900A 12/19/00 12/21/00 0.00305
9549 0007928 121900A 12/19/00 12/21/00 0.0100
9549* 0007928 121900A 12/19/00 12/21/00 0.0105
9551 0007929 121900A 12/19/00 12/21/00 0.0123
9551* 0007929 121900A 12/19/00 12/21/00 0.0125
9552 0007930 121900A 12/19/00 12/21/00 0.00316
9552* 0007930 121900A 12/19/00 12/21/00 0.00302
9555 0007931 121900AD 12/19/00 12/23/00 0.0410
9555* 0007931 121900AD 12/19/00 12/23/00 0.0408
9559 0007932 121900AD 12/19/00 12/23/00 0.0340
9559* 0007932 121900AD 12/19/00 12/23/00 0.0341
9561 0007933 121900AD 12/19/00 12/23/00 0.0446
9561* 0007933 121900AD 12/19/00 12/23/00 0.0445
9562 0007934 121900A 12/19/00 12/21/00 0.0116
9562* 0007934 121900A 12/19/00 12/21/00 0.0121
9563 0007935 121900AD 12/19/00 12/23/00 0.0193
9563* 0007935 121900AD 12/19/00 12/23/00 0.0197
9564 0007936 121900A 12/19/00 12/21/00 0.00184
9564* 0007936 121900A 12/19/00 12/21/00 0.00201
AVERAGE: 0.0182
STANDARD DEVIATION: 0.0156

* Duplicate injection

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XIII. Summary of PFOS in Juvenile Liver Samples at 17.6 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ug/g)
9567 0007937 121900A 12/19/00 12/21/00 0.00904
9567* 0007937 1219500A 12/19/00 12/21/00 0.00912
9570 0007938 121900AD 12/19/00 12/23/00 0.0424
9570* 0007938 121900AD 12/19/00 12/23/00 0.0429
9575 0007939 121900A 12/19/00 12/21/00 0.00629
9575* 0007939 121900A 12/19/00 12/21/00 0.00623
9579 0007940 121900AD 12/19/00 12/23/00 0.0880
9579* 0007940 121900AD 12/19/00 12/23/00 0.0898
9580 0007941 121900AD 12/19/00 12/23/00 0.0461
9580* 0007941 121900AD 12/19/00 12/23/00 0.0441
9581 0007942 121900AD 12/19/00 12/23/00 0.0492
9581* 0007942 121900AD 12/19/00 12/23/00 0.0451
9582 0007943 121900AD 12/19/00 12/23/00 0.0747
9582* 0007943 121900AD 12/19/00 12/23/00 0.0733
9583 0007944 121900AD 12/19/00 12/23/00 0.156
9583* 0007944 121900AD 12/19/00 12/23/00 0.132
9584 0007945 121900AD 12/19/00 12/23/00 0.0983
09584* 0007945 121900AD 12/19/00 12/23/00 0.101
9588 0007946 121900AD 12/19/00 12/23/00 0.0350
9588* 0007946 121900AD 12/19/00 12/23/00 0.0370
AVERAGE: 0.0593

STANDARD DEVIATION: 0.0417
* Duplicate injection

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XIV. Summary of PFOS in Adult Serum Samples at 0 ppm a.i.
(Test Termination 19 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)
451 0007887 121900BD 12/19/00 12/23-24/00 11.6
451* 0007887 121900BD 12/19/00 12/23-24/00 11.8
452 0007888 121900B 12/19/00 12/21-22/00 0.0102
452* 0007888 121900B 12/19/00 12/21-22/00 0.00909
453 0007889 121900BD 12/19/00 12/23-24/00 9.04
453* 0007889 121900BD 12/19/00 12/23-24/00 10.4
454 0007890 121900B 12/19/00 12/21-22/00 0.00274
454* 0007890 121900B 12/19/00 12/21-22/00 0.00212
455 0007891 121900B 12/19/00 12/21-22/00 0.0125
455* 0007891 121900B 12/19/00 12/21-22/00 0.0123
456 0007892 121900BD 12/19/00 12/23-24/00 6.32
456* 0007892 121900BD 12/19/00 12/23-24/00 6.46
457 0007893 121900BD 12/19/00 12/23-24/00 6.58
457+ 0007893 121900BD 12/19/00 12/23-24/00 6.35
458 0007894 121900BD 12/19/00 12/23-24/00 0.105
458* 0007894 121900BD 12/19/00 12/23-24/00 0.102
459 0007895 121900BD 12/19/00 12/23-24/00 8.75
459* 0007895 121900BD 12/19/00 12/23-24/00 8.50
AVERAGE: 4.78
STANDARD DEVIATION: 4.64

* Duplicate injection

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XV. Summary of PFOS in Adult Serum Samples at 1.8 ppm a.i.
(Test Termination 6 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
E01-0259-20752 0102969 030501AD 3/5/01 3/7-8/01 10.9
E01-0259-20752* 0102969 030501AD 3/5/01 3/7-8/01 10.9
E01-0259-20753 0102970 030501AD 3/5/01 3/7-8/01 7.92
E01-0259-20755* 0102970 030501AD 3/5/01 3/7-8/01 8.01
E01-0259-20754 0102971 030501AD 3/5/01 3/7-8/01 16.4
E01-0259-20754* 0102971 030501AD 3/5/01 3/7-8/01 16.0
E01-0259-20755 0102972 030501AD 3/5/01 3/7-8/01 35.8
E01-0259-20755* 0102972 030501AD 3/5/01 3/7-8/01 33.1
E01-0259-20756 0102973 030501AD 3/5/01 3/7-8/01 243
E01-0259-20756* 0102973 030501AD 3/5/01 3/7-8/01 23.7
E01-0259-20762 0102979 030501AD 3/5/01 3/7-8/01 1.50
E01-0259-20762* 0102979 030501AD 3/5/01 3/7-8/01 1.89
E01-0259-20763 0102980 030501AD 3/5/01 3/7-8/01 5.01
E01-0259-20763* 0102980 030501AD 3/5/01 3/7-8/01 498
E01-0259-20764 0102981 030501AD 3/5/01 3/7-8/01 1.57
E01-0259-20764* 0102981 030501AD 3/5/01 3/7-8/01 1.84
E01-0259-20765 0102982 030501AD 3/5/01 3/7-8/01 0.134
E01-0259-20765* 0102982 030501AD 3/5/01 3/7-8/01 0.117
E01-0259-20766 0102983 030501AD 3/5/01 3/7-8/01 10.5
E01-0259-20766* 0102983 030501AD 3/5/01 3/7-8/01 9.79
AVERAGE: 11.2
STANDARD DEVIATION: 10.7

* Duplicate injection

LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XVI. Summary of PFOS in Adult Serum Samples at 6.2 ppm a.i.

(Test Termination 6 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
1) 1)) Number Date Date Found (ug/mL)
E01-0259-20757 0102974 030501AD 3/5/01 3/7-8/01 52.2
E01-0259-20757* 0102974 030501AD 3/5/01 3/7-8/01 56.1
E01-0259-20758 0102975 030501AD 3/5/01 3/7-8/01 102
E01-0259-20758* 0102975 030501AD 3/5/01 3/7-8/01 94.7
E01-0259-20759 0102976 030501AD 3/5/01 3/7-8/01 80.4
E01-0259-20759* 0102976 030501AD 3/5/01 3/7-8/01 84.6
E01-0259-20760 0102977 030501AD 3/5/01 3/7-8/01 69.2
E01-0259-20760* 0102977 030501AD 3/5/01 3/7-8/01 62.9
E01-0259-20761 0102978 030501AD 3/5/01 3/7-8/01 84.6
E01-0259-20761* 0102978 030501AD 3/5/01 3/7-8/01 86.7
E01-0259-20767 0102984 030501AD 3/5/01 3/7-8/01 4.57
E01-0259-20767* 0102984 030501AD 3/5/01 3/7-8/01 4.07
E01-0259-20768 0102985 030501AD 3/5/01 3/7-8/01 2.72
E01-0259-20768* 0102985 030501AD 3/5/01 3/7-8/01 2.61
E01-0259-20769 0102986 030501AD 3/5/01 3/7-8/01 4.02
E01-0259-20769* 0102986 030501AD 3/5/01 3/7-8/01 3.87
E01-0259-20770 0102987 030501AD 3/5/01 3/7-8/01 3.24
E01-0259-20770* 0102987 030501AD 3/5/01 3/7-8/01 3.31
E01-0259-20771 0102988 030501AD 3/5/01 3/7-8/01 2.10
E01-0259-20771* 0102988 030501AD 3/5/01 3/7-8/01 1.70
AVERAGE: 40.3
STANDARD DEVIATION: 39.7
* Duplicate injection

LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XVII. Summary of PFOS in Adult Serum Samples at 17.6 ppm
a.i. (Test Termination 19 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/mL)
481 0007896 121900BD 12/19/00 12/23-24/00 260
481* 0007896 121900BD 12/19/00 12/23-24/00 263
482 0007897 121900BD 12/19/00 12/23-24/00 43.1
482* 0007897 121900BD 12/19/00 12/23-24/00 424
484 0007898 121900BD 12/19/00 12/23-24/00 118
484* 0007898 121900BD 12/19/00 12/23-24/00 106
485 0007899 121900BD 12/19/00 12/23-24/00 179
485* 0007899 121900BD 12/19/00 12/23-24/00 172
487 0007900 121900BD 12/19/00 12/23-24/00 133
487* 0007900 121900BD 12/19/00 12/23-24/00 127
488 0007901 121900BD 12/19/00 12/23-24/00 15.8
488* 0007901 121900BD 12/19/00 12/23-24/00 16.8
489 0007902 030501AD 3/5/01 3/7-8/01 232
489* 0007902 030501AD 3/5/01 3/7-8/01 228
490 0007903 121900BD 12/19/00 12/23-24/00 6.87
490* 0007903 121900BD 12/19/00 12/23-24/00 6.80
AVERAGE: 122
STANDARD DEVIATION: 93.0

* Duplicate injection

LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XVIII. Summary of PFOS in Juvenile Serum Samples at 0 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
9503 0007947 122000A 12/20/00 12/22/00 0.00486
9503* 0007947 122000A 12/20/00 12/22/00 0.00385
9506 0007948 122000A 12/20/00 12/22/00 0.00718
9506* 0007948 122000A 12/20/00 12/22/00 0.00754
9508 0007949 122000A 12/20/00 12/22/00 0.00365
9508* 0007949 122000A 12/20/00 12/22/00 0.00319
9512 0007950 122000A 12/20/00 12/22/00 0.00431
9512* 0007950 122000A 12/20/00 12/22/00 0.00457
9515 0007951 122000A 12/20/00 12/22/00 0.00789
9515* 0007951 122000A 12/20/00 12/22/00 0.00528
9518 0007952 122000A 12/20/00 12/22/00 0.00378
9518* 0007952 122000A 12/20/00 12/22/00 0.00481
9520 0007953 122000A 12/20/00 12/22/00 0.00367
9520* 0007953 122000A 12/20/00 12/22/00 0.00395
9525 0007954 122000A 12/20/00 12/22/00 0.00552
9525* 0007954 122000A 12/20/00 12/22/00 0.00438
9526 0007955 122000A 12/20/00 12/22/00 0.00354
9526* 0007955 122000A 12/20/00 12/22/00 0.00388
AVERAGE: 0.00477
STANDARD DEVIATION: 0.00142
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XIX. Summary of PFOS in Juvenile Serum Samples at 1.8 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
1D 1D Number Date Date Found (ug/mL)
9528 0007956 122000D 12/20/00 12/24/00 0.0762
9528* 0007956 122000D 12/20/00 12/24/00 0.0670
9529 0007957 122000A 12/20/00 12/22/00 0.0273
9529* 0007957 122000A 12/20/00 12/22/00 0.0284
9530 0007958 122000A 12/20/00 12/22/00 0.00785
9530* 0007958 122000A 12/20/00 12/22/00 0.00824
9531 0007959 122000A 12/20/00 12/22/00 0.0480
9531* 0007959 122000A 12/20/00 12/22/00 0.0476
9533 0007960 122000A 12/20/00 12/22/00 0.0488
9533* 0007960 122000A 12/20/00 12/22/00 0.0494
9535 0007961 122000A 12/20/00 12/22/00 0.0416
9535* 0007961 122000A 12/20/00 12/22/00 0.0413
9540 0007962 122000A 12/20/00 12/22/00 0.0192
9540* 0007962 122000A 12/20/00 12/22/00 0.0189
9541 0007963 122000A 12/20/00 12/22/00 0.0321
9541* 0007963 122000A 12/20/00 12/22/00 0.0334
9543 0007964 122000A 12/20/00 12/22/00 0.00969
9543* 0007964 122000A 12/20/00 12/22/00 0.00983
9544 0007965 122000A 12/20/00 12/22/00 0.0158
9544* 0007965 122000A 12/20/00 12/22/00 0.0166
AVERAGE: 0.0324
STANDARD DEVIATION: 0.0198
* Duplicate injection
LOQ = 0.01 pug/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XX. Summary of PFOS in Juvenile Serum Samples at 6.2 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (pg/mL)
9548 0007966 122000D 12/20/00 12/24/00 0.137
9548* 0007966 122000D 12/20/00 12/24/00 0.160
9549 0007967 122000D 12/20/00 12/24/00 0.382
9549* 0007967 122000D 12/20/00 12/24/00 0.390
9551 0007968 122000D 12/20/00 12/24/00 0.222
9551* 0007968 122000D 12/20/00 12/24/00 0.208
9552 0007969 122000B 12/20/00 12/22-23/00 0.0542
9552* 0007969 122000B 12/20/00 12/22-23/00 0.0535
9555 0007970 122000D 12/20/00 12/24/00 0.243
9555* 0007970 122000D 12/20/00 12/24/00 0.218
9559 0007971 122000D 12/20/00 12/24/00 0.161
9559* 0007971 122000D 12/20/00 12/24/00 0.168
9561 0007972 122000D 12/20/00 12/24/00 0.185
9561* 0007972 122000D 12/20/00 12/24/00 0.171
9562 0007973 122000D 12/20/00 12/24/00 0.231
9562* 0007973 122000D 12/20/00 12/24/00 0.229
9563 0007974 122000D 12/20/00 12/24/00 0.259
9563* 0007974 122000D 12/20/00 12/24/00 0.254
9564 0007975 122000D 12/20/00 12/24/00 0.171
9564* 0007975 122000D 12/20/00 12/24/00 0.173
AVERAGE: 0.203
STANDARD DEVIATION: 0.0838
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XXI. Summary of PFOS in Juvenile Serum Samples at 17.6 ppm
a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/mL)
9567 0007976 122000D 12/20/00 12/24/00 0.329
9567* 0007976 122000D 12/20/00 12/24/00 0.355
9570 0007977 122000D 12/20/00 12/24/00 0.483
9570* 0007977 122000D 12/20/00 12/24/00 0.512
9575 0007978 122000D 12/20/00 12/24/00 0.241
9575* 0007978 122000D 12/20/00 12/24/00 0.252
9579 0007979 122000D 12/20/00 12/24/00 0.406
9579* 0007979 122000D 12/20/00 12/24/00 0.424
9580 0007980 122000D 12/20/00 12/24/00 0.287
9580* 0007980 122000D 12/20/00 12/24/00 0.254
9581 0007981 122000D 12/20/00 12/24/00 0.295
9581* 0007981 122000D 12/20/00 12/24/00 0.285
9582 0007982 122000D 12/20/00 12/24/00 0.459
9582* 0007982 122000D 12/20/00 12/24/00 0.473
9583 0007983 122000D 12/20/00 12/24/00 0.521
9583* 0007983 122000D 12/20/00 12/24/00 0.524
9584 0007984 122000D 12/20/00 12/24/00 0.553
9584* 0007984 122000D 12/20/00 12/24/00 0.564
9588 0007985 122000D 12/20/00 12/24/00 0.532
9588* 0007985 122000D 12/20/00 12/24/00 0.509
AVERAGE: 0.413
STANDARD DEVIATION: 0.114
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Centre Study No.: 023-041

Table XXII. Summary of Percent Moistures for Quail Liver Samples

Sponsor Centre Sponsor Centre
1D ID % Moisture ID ID % Moisture
451 0007867 66.7 9559 0007932 78.3
452 0007868 64.4 9561 0007933 80.6
453 0007869 68.4 9562 0007934 57.8
454 0007870 65.6 9563 0007935 63.4
455 0007871 64.1 9564 0007936 34.6
456 0007872 71.8 9570 0007938 85.2
457 0007873 59.5 9579 0007940 88.7
458 0007874 71.2 9584 0007945 59.6
460 0007876 69.0 9588 0007946 65.2
482 0007878 55.0 E01-0259-20780 0102997 70.3
484 0007880 60.6 E01-0259-20781 0102998 57.8
486 0007882 72.5 E01-0259-20782 0102999 70.6
488 0007884 61.5 E01-0259-20783 0103000 67.0
490 0007886 65.1 E01-0259-20784 0103001 67.7
9506 0007908 70.7 E01-0259-20785 0103002 64.5
9508 0007909 72.1 E01-0259-20786 0103003 72.3
9512 0007910 67.4 E01-0259-20787 0103004 67.6
9518 0007912 73.2 E01-0259-20788 0103005 68.0
9520 0007913 73.5 E01-0259-20789 0103006 68.0
9522 0007914 68.3 E01-0259-20790 0103007 69.3
9526 0007916 67.9 E01-0259-20791 0103008 70.9
9530 0007919 70.0 E01-0259-20792 0103009 67.0
9540 0007923 66.7 E01-0259-20793 0103010 65.3
9543 0007925 57.1 E01-0259-20794 0103011 74.5
9544 0007926 55.8 E01-0259-20795 0103012 65.7
9548 0007927 59.4 E01-0259-20796 0103013 71.7
9551 0007929 81.3 E01-0259-20797 0103014 72.8
9552 0007930 535 E01-0259-20798 0103015 71.3
9555 0007931 65.0 E01-0259-20799 0103016 72.1

Centre Analytical Laboratories, Inc.
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FIGURES
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Centre Study No.: 023-041

Figure 2. Chromatogram Representing a 0.1 ng/mL standard for
PFOS
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Figure 3.

341720004

70

Sample Index: 4

. Sample Type: Standard
Concentration: 1. 00
Aeq. Date: 12722/00

i Acq. Time: 11:15:09 AM
Modified: Yas

Bunching Factor: 1
Noise Threshold: 1.91

. Area Threshold: 9.5%
Num. Smoochs: 1
! BT Window: 30.0 sec
° Expected RT: 4.51  min
Sep. Width: 0.20
Sep. Height: .01

Exp. Peak Ratio: 5.00
Exp. Adj. Ratio: 4.00
Exp. Val. Ratio: 3.00
Use Relative RT: Ho

Int. Type: Manual
Retention Time: 4.50 min
Area: 4888.€  counts
Height: 1.13e200)  cps
Start Time: 4.40  min
End Time: 4.61 @min

Centre Analytical Laboratories, Inc. -

R ey
Commant::1.0 ng/mt PEOS (€091800-3)7 FAnnotations:

Intensity, cps

Centre Study No.: 023-041

Chromatogram Representing a 1.0 ng/mL standard for
PFOS

1181
lioog
1ooo€
900 -
800 .
700%
800 :
s00.
400
200!
200.

100 ¢

4.49

20

Tas

Page 45 of 102

RSP S



Centre Study No.: 023-041

Figure 4. Chromatogram Representing a Reagent Blank for PFOS
(Centre ID Reagent Blank A, Set: 122000A)
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Centre Study No.: 023-041

Figure 5. Chromatogram Representing Control Quail Serum for
PFOS (Centre ID: 0011424 Blank A, Set: 122000A)
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Centre Study No.: 023-041

Figure 6. Chromatogram Representing Control Quail Liver for
PFOS, (Centre ID: 0007870 Blank A, Set: 121900A)
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Centre Study No.: 023-041

Figure 7. Chromatogram Representing Control Quail Serum
Fortified with 500 ng/mL of PFOS
(Centre ID: 0011424 Spk A, Set: 122000A)
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Centre Study No.: 023-041

Chromatogram Representing Control Quail Liver Fortified

at 10 ppb with PFOS
(Centre ID: 0011423 Spk A, Set: 121800A)
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Sample Index:
Sample Type:

Figure 9.

Centre Study No.: 023-041

Chromatogram Representing Juvenile Quail Serum Sample
(Centre ID: 0007965, Sponsor ID: 9544,
Set: 122000A)
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Figure 10.
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Chromatogram Representing Juvenile Quail Liver Sample
(Centre ID: 0007926, Sponsor ID: 9544,
Set: 121800B)
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itle: - T .
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM
QUAIL SERUM AND QUAIL LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

1. - PURPOSE

The purpose of this study is to analyze quail serum samples and quail liver
samples for residues of perfluorooctanesulfonate (PFOS) using methods entitled,
“Extraction Of Potassium Perfluorooctanesulfonate Or Other Fluorochemical
Compounds From - Serum For Analysis Using HPLC-Electrospray/Mass
Spectronietry” (3M method number ETS-8-4.1) and “Extraction Of Potassium
Perfluorooctanesulfonate Or Other Fluorochemical Compounds From Liver For
Analysis Using HPLC-Electrospray/Mass Spectrometry” (3M method number
ETS-8-6.0) with the modifications listed in Section 8. :

The Quality Assurance Unit of Centre Analytical Laboratories, Inc., will audit the
study for compliance with EPA TSCA Good Laboratory Practxce standards 40
CFR Part 792 (1).

2. TEST MATERIALS - | i
The following analytical standards will be used:

Test Material TCR Number | .Purity (%) | Expiration Date

PFOS - - | TCR00017-46 979 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 (C3F17S05 )
0
CgF175—0O"
o

Note: The neutral molecule and standard form that PFOS (anion) is derived from
is perfluorooctanesulfonate potassium salt [CgF17S03K], molecular weight 538.

Centre Analytical Laboratories, Inc. . Page 3 of 43
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" A record of test and reference substance receipt, storage conditions, and a record
of use will be maintained at Centre Analytical Laboratories, Inc. Forms
documenting chain-of-custody and shipping records for tracking of thc 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 chermcal(s) used in thxs study will be mamtamed at the
testing facility.

3. SPONSOR ‘

) 3M Environmental Technology and Safety Services
Building 2-3E-09 »
‘PO Box 33331 : ' o .o
St. Paul, MN 55133-3331

: ~ STUDY DIRECTOR: . -
- ’ " Rochelle Robideau ; . -
. TELEPHONE: 651-778-7065 .
FAX NUMBER: 651-778-6176 -

‘4. TESTING FACILITY AND PERFORMING LABORATORY

Centre Analytical Laboratories, Inc. (Céntre)
3048 Research Drive
State College, PA 16801

- PRINCIPAL INVESTIGATOR:

‘ Emily R. Stauffer, Centre
TELEPHONE: 814-231-8032
FAX NUMBER: 814-231-1580

5. PROPOSED EXPERIMENTAL TIME-FRAME

Experimental Start Date Dec. 11, 2000
Experimental Termination Date Dec. 15, 2000
Report Issued Dec. 30, 2000

6.  JUSTIFICATION FOR THE SELECTION OF THE TEST SYSTEM '

Quail serum samples and liver samples collected by Wildlife International, Ltd.
will be used as the test systems for this study. ' Quails represent wild bird
populations and they are an EPA recommended species because they do well in a
laboratory envxmnment. Quaxl habltats include bushy pastures, grassy roadsides,

T
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farmlandsi and open woodlands, and they are considered land grazers. The use of
these matrices for the study was to determine if PFOS was deposited in the liver
: and serum of miating adults that were fed PFOS.

A complete description of the test system along with ail of the in-life parameters
is documeiited in the sponsor’s protocol no. 454/010600/QP/SUB454, Project
~ No. 454-104 that is associated with this analytical protocol.

' 7. SAMPLE PROCESSING, STORAGE AND IDENTIFICATION

No processing will be required for the serum samples. Due to the small amount

of sample available, the liver samples will not be homogenized prior to extraction;

however, they will be homogenized by laying the samples on a flat surface and
. mashing them by hand as best as possible.

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.

8. ANALYTICAL METHOD

The serum samples will be analyzed accordmg 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) and the control liver samples will
be ‘analyzed according to the method titled “Extraction Of Potassium
Perfluorooctanesulfonate Or. Other Fluorochemical Compounds From Liver For .
Analysis Using HPLC-ElectrospraylMass Spectrometry” (3M method number
ETS-8-6.0). The followmg modifications will be applied to each method:

1. There wﬂl 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 welghmg out 10.0 mg of
- analyucal standard (corrected for perccnt salt and percent purity). Adjust final
volume to 100 mL with methanol in a 100-mL volumetric flask. Store this
stock solution (in 125-mL LDPE bottles) in a refrigerator at 2°C to 6°C for a
maxxmum period of 6 months from the date of preparation.

Centre Analytical Laboratories, Inc. . Page 5 of 43
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P - Fortification Soh_xtions . - i

¢ 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. Qummmmﬂ ~ Pipette 100 mL of the 1.0 pg/ml
- fortification solution into a 100-mL . volumetric flask and bring up to
e YOIUHE With YAl '

¢. 001 ugiml. Fortifiation Solution — Pipette wOmLofmeoxus/mL

fortification solution into a 100-mL volumetnc flask and bring up to
volume with methanol

Store all fortification standard soluuons (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 the 0.01 pg/mL fortification solutions.

This is a typical cxample, addmonal conccntranons may be prepared as

- needed.
Initial Conc. (pg/mL) Volumc (mL) Dxluted to (mL) Final Conc (pymL) -
B 0.1 5 100 . 0.005 :
01 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 penod of 6 months from the
date of preparation.

2. The liver samples will not be processed to make the homogenate described in
the method Section 12.2 to 12.12. Due to limited sample available, samples
will be mashed on a flat surface by hand prior to extraction.

3. The sample wexght for liver will be 0.50 g ( 0. 05) and the sample volume for
* serum will be 100 pL. The amount of 0.5 M TBA added to. the serum sample
will be 0.5 mL and the amount of 0.25 M sodium carbonate/sodium
bicarbonate buffer added will be 1.0 mL. Samples will be placed on a wrist-
action shaker for ~ 20 min. at level 10 and then centrifuged for ~ 15 min @.

"~3000 rpm. The samples will only be filtered with 0.2 um nylon mesh filter if -

Centre Analytical Laboratories, Inc. _ . Page 6 of 43
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necessary. Samples will be reconstituted in a final volume of 1 mL of
methano! for both matrices.

4. The samples will be analyzed under the followinig conditions:
LC/MS/MS System and Operating Conditions (Turbolonspray)
Mass Spec: PE SCIEX API 3000 Biomolecular Mass Analyzer

" Interface: . SCIEX TurboIon Spray Liquid Introducuon Interface
Harvard infusion pump

Computer:  Power Macintosh G3

Software: PE SciexAnalyst 1.1
Windows N’I‘

-HPLC: chlett Packard (HP) Series 1100
HP Quat Pump
HP Vacuum Degasser
HP Autosampler
HP Column Oven

HPLC Column Genesis Cs (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 mL/min.

Time %A %B
0 60 . .40
1.0 0 100
1.0 0 100
15 40. 60
11.0 40 . 60

It may be necessary to adjust the HPLC gra'dient in ordér to optimize
instrument performance. Columns with different dimensions (e.g., 2.1

mm x 30 mm) and columns from different manufacturers (Keystone -
Betasil C;3 etc.) can be used provided equivalent chromatography is
obtained.

Tons monitored:

.- I ’
Centre Analytical Laboratories, Inc. Page 7 of 43
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. , i Approximate
| PFOS ~  negative 499->99 - 4.20

On a day-to-day basis, the retention times may vary shghtly dcpendmg on
the batch of mobile phasc. etc.
Example Tune File Parameters
The following values are provided as an cxample 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. .

The mass spectrometer is tuned using a 0.5pg/mL PFOS solution, prepared via
_ dilution of the stock solution in methanol. - The solution is infused (using a “T”
connector) at 10 uL/min into a 0.2 mL/min stream of mobile phase consisting of
40% methanol -and 60% 2 mM ammonium acetate. The analytes are initially
tunied for the parent ion and then tuned for the product ion. 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 ncccssary

* to ensure optimal seasitivity.
R ‘ . " 1S-lospray -4000.0
B . OR-Orifice 61.0
- RNG-Focus Ring - -270.0-
Q0-Quad 0 Rod Offset - 100
IQ1- Inter quad 1 lens 9.3
ST-Stubbies -15.0
RO1-Quadl Rod Offset 93
1Q2-Inter quad 2 lens 200
RO2-Quad 2 rod offset “84.0
- ST3-Stubbies 100.0
RO3- Quad 3 rod offset 86.0
DF-CEM Deflection Plate - 3000
CEM-Channel Electron Multiplier 2800.0
Gas Flows - Set
Nebulizer Gas 12
Curtain Gas 13
Collision Gas™ - 4
TIS Temperature 350°C
Calibration Procedum

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

Centre Analytical Laboratories, Inc.
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Use linea'r,- 1/x weighted standard curves for (iuantiﬁcation. 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, must
be excluded from the calibration curve. However, the total number
of calibration standards that may be excluded must not exceed 30%
of the total number of standards injected.

The con‘elauon coefficient (r) for calibration curves generated
must be 20.9925 (r20.985). 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.

Sample Analysis

Inject the same volume used for the calibration standards (betwecn 10 to 20 uL)
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 concentratxons 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
mjecnons nust be brac.\cted by standard i m;ecuons

. Each set of samples analyzed (not to cxcecdv 25) mus;t_includc at least

one reagent control (extraction solvents oily), at least one matrix
control, and two matrix control samples fortified at known
concentrations and carried through the procedure to verify recovery.

d. 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 30 to 120% are mcepﬁble for

fortifications at the LOQ level. Recoveries between 80 to 120% are
acceptable for fortifications at levels greater than the LOQ. Failure to
meet these criterid 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

Centre Analytical Laboratories, Inc. o Page 9 of 43
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i but are less than 3:1 sxgnal nmsc will be rcponed as NQ (not
quantifiable).

" g. 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 fomﬁcanon recoveries.

h. 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.

9. EXPERIMENTAL DESIGN

Samples obtained by Wildlife Intematxonal Ltd. have been shxppcd to Centre
Analytical Laboratories; Inc. for analysis.

All samples will be analyzed according to methods, “Extraction’ of Potassium
Perfluerooctanesulfonate or Other Fluorochemical Compounds From Serum for
Analysis Using HPLC-Electrospray/Mass Spectrometry” and “Extraction of .
Potassium Perfluorooctanesulfonate or Other Fluorochemical Compounds From
Liver for Analysis Using HPLC-ElectrosprayMass Spectrometry” with - the
modxﬁcanons dctalled in Section 8. . i

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.

The average recovery and relative standard deviation of the fortified samples will
be calculated. Also, the average residue found and standard deviation for each _
matrix will be calculated. -

Moisture determination will be performed on all liver samples according to
Centre SOP CAL-10B/11 with the following modifications:

1. The sample weight willbe ~0.5g. -

2. The drying time will be ~ 12 hours.”

10. 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. Planned changes to .

this protocol or to the analytical method will be made in writing as an amendment

and approved by the Principal Investigator and the Study Director. Any
" amendments or deviations will be appcndcd to"this protocol and included in the
“final report.

: ] )
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1. Protoco] amendments: Planned changes to the approved protocol shall be
documentéd 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 and Study Director. 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 and Study Du'cctor and reviewed by QAU.

11. 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
o 5. Instrument run sheets, bench-sheets or logs .
I 6. Analytical data tables : : .-
' . . 7. All chromatographic and instrumental conditions : -
8. Sample extraction and analysis dates B
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:

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

b. Additionally, fortifications will mcludc the fomﬁcauon level of the.
analyte.

¢. Analytical standard chromatograms will addmonally include the
concentration (e.g., pg/ml, ng/mL, ppb, ppt, etc.).

' . Each data set will contain information on temperatures, flow rates, column
' parameters, gases, instrumert parameters, and instrument type, etc. The Centre
study number will also be recorded on the first chromatogram of each daily

analytical run.

Centre Analytical Laboratories, Inc. : Page 11 of 43
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12.  QUALITY ASSURANCE

Centre QA Unit wxll review the protocol, audit the study conduct and the study
documentation (including raw data and final report) to ascertain that all QA/GLP
procedures are adhered to. 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.

13.  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,

laborafory 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 final report will be issued by Centre, approved and signed by the Study-
Director 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. Test materials identified by name, lot, purity, and other characteristics
4. Name of testing facility and study initiation and completion dates

5. Statement prepared and signed by the qualify assurance unit

6. Tables containing all applicable data -

7. All chromatographic and instrumental condmons

8.A complete listing of Centre study personnel

Centre will send a copy of the draft report to the Study Director, who will return
the report with comments. Centre Analytical will make revisions and finalize the

- réport with the approval of the Study Director. The Centre QA unit will conduct -
an audit of the final draft report and data files to. assure accuracy and GLP.
comphance The final report must be approved by the Study Director prior to -
signature. A statement of QAU inspections and a statement of GLP comphance
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 Investlgator The amendment shall clearly identify - -
the part of the final report that is being corrected and the’ justification for
correction. The amendment shall be sxgned and dated by the Principal
Investigator and the Study Director. :

- : , o ]
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REPORT DISTRIBUTION: v
Original: Study Director . ' -
Copy:  Centre Archives : B

14, ARCHIVE STATEMENT - ,
Study records 10 be maintained: Rccords 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 facxhty—related originals and a copy
" of the ﬁnal report and raw data package.

15. REFERENCES

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

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

Quality Assurance Reviewer, Centre

N._':M_w Lot — - ta]iv]oa
aomi Lovallo, Ph.D. ] . Date

Quality Assurance Auditor

Principal Investigator, Centre -

2fiafon
Date
Faciiity Management, Centre o
ohn aherty ) Date
Laboratory Managcr .

/ M“\ . - / 9 - % - 03 . L]
Richard Gn@;:r PhD. - Date .
Presidefit ) -

Study Director, 3M
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APPENDIX: ANALYTICAL METHODS

00P-023-041 .

A. “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical

‘Compounds From Serum for Analysis Using I-IPLC—EIectrospraylMas
Spectrometry”

S

. “Extraction of Potassmm Perfluorooctanesulfonate or Other Fluomchemxcal

Compounds From Liver for Analysis Using HPLC-Elecu'ospraylMass
Spectrometry”

1
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12 Applimble compouml:' Fluorochemical mrfactants or other ﬂuormmd compoundg < ’
. - 13 Matrices: Rabbit, rat, bovine, monkey, and human serum dr other gnated
{; ) ' thevahdannn repun . . > ) ﬂmds et -
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R e ~Centre Protocol No: 00P:023:0¢ 1~~~ -
1 Tlnsmetbod’ 4dm“ "‘bes pmced‘m‘fnrumungpqmﬂum erfhiorooctane
o 3 (PFOS)orothsﬂuomchunm:mfacm&omsmm,oroth_gﬂmds,m :
B { 2 PAring Teagent and inethyl-Terd-butyl ether (MBE). In'this tiethod, seven : )
D N, é}*ﬂuomchmnulsmmted.l’lfos pFOSA.PFosAA,B@osE-oa,pposﬁA, :
) & M556 and surrogate standard (se¢ 3.0 Definitions). Anxonpmgmgmu;d@m
‘(\ mpl:ndmdthgmalytemnpmmpmuonedmtoMtB&thBEa:tncns T
’l‘ﬁmnov onm:muogenevnporatormnldxy Eachexmuréiiénsn din1o "
.o f’metnmmmﬁxmd g
L  3itov
'i
) 4.l.lf Use univessal prmnons,
: R hmdlmgammalussue,whxchmzymnmnpathogeus.
6.1.1 Vonexm,VW&VomeemeZ
© 612 Centrifage, Mistral 1000 or IEC - -
) " 613 Shaker, Eberbach or VWR ... :
. ‘ oo ..
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= mmmem =t Centre-ProtocokNo-0OR-023-041 — o ..

89 Fluorochemical standards

, f) 39.1 PFOS oM Specialty Chemical Division), molecuhrwexxht-sss .
. 8 9.2 PFOSA (JM sma[[y Qﬂmcal DWiﬁOD), molecnhrwclght - 499 ) ‘ .

Centre Analytical Laboratories, Inc.

Centre Analytical Laboratories, Inc.

8
Me!hanol, Ommsolv, glus dxstilled m' H‘PLC grade
8.3 Semmorblood,hmﬁvmsuppha :

: Y mpettu .13:‘: "
©-o. L Syrhiges, disposshle plasic e
: .0 12 Sydinge fiters;aylos, 0.2 pum, 25 . :
“om .- 713 Timer. s )
3 z (um
- 31 : Typel gmlew:lcr Mﬂh-Q“‘oreqmvﬂent;anwuamedmthumm
) -bebﬁ.l.h-Qﬁwatg‘mdmybeptpwdedby 2 MI-QTOC P sbould
- L e ) .

Plsclotu
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e FE O U S

2°°'8N30H.Ponr oe
mmmﬂllllsohdsmmo.' T

s.m.z leod;mnhydmnd&(NlOH) Dnm lONNaOHIlO.Masm
47N NaOH solutiod it pom.voxmemcﬂukmdm:m ‘2.;?.,;‘”-
MilE-Q™ wa Stor&ﬁanSmL'Nalgeuebonle. :

. : 8.10.3 0.5 Mictrabitylasmsam fyiogen silfite (TBA): Weg roximiately 169 ¢
-y of’rBAmtoalLvolumemceontmgSOOmme-Q‘e:& Mwhlﬁég c
- : el usmgappmnmately’%to“ 'yfIONNaOH(WhﬂelddmgthehstmLof ‘
NzOELaddslowlybecmt!ﬁpHchm Ibmpﬂy  Dilute
: Milh-Q“‘water Stosemal‘b lalgens bottle:
irreasl “TBA redquires i chéck Prigi 154368 et
neededusmglNNaOHsolg‘no'nV’ %

8.1 0.4 0.25 M sodium carbonate/sodium bicarbonate buﬁ:r LN Wezgh
e e appmxxmmly 26.5 g of sodium wbomte (§a,€0,) ‘and 21, 0 g of:odmm
bxca:bonate (NaHCO,)intoa 1 L, , volumetric fiask did bnng
,“'.Q Wlter‘ StorcmalLngenebotﬂr. T

10 volume with

a1t

a.u:s We:gh appmxmulcly wo g} ofPI-’OSm:o i wovao'

.11.4 Bnngtovolumevnthmedmolfotastockshndndofwyl e
CGgml). w3, 5
§.ll.5 Dllme!hestocksolnuonmth mahanol foraworhngstmdard l sollmonot'
o~ Lo appronmatelySOppm. : o .
. 8.11.6 Dlluteworkmgstandaxdlmth methmol foraworhngmdudz:olunon of o

R 'Ppwﬁowmi..'. -

e m tve @ o v——r
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nmdardoflOOppm. Recordthelcmal-

] mw Y et
Ihq\'u‘:t%f l.OmLmethanohsused
\317‘.- V 2 at g

izmammmr.ahquog’gf

1043

B T oot
.

10.2 M:ltrix spiku

2 43
ﬁll i the i ring of Befal anha'ﬁ’
uded and 1 may ﬁll m the lowmg

ER

TN

.‘.\“

'_ s 10.3 CogunumgaﬁriESn checks by 'u,,,h
. ' _10.1.1 Prepaie s imumgcanmuoncheckmplc to casits.

' * {53 calibration curve. SR ;
10.!.2 Prepare, at a minimum, onecunnmnngcheckpermupofms_amplaf For

: mple.xfasampleset-u fmn'checblreprepated mted.

16.3.3 Prepare elchconumnng ca!ibrauon check from the mnemnnx used to prepare )
thexpyudc_:uwe. : N

.
'a

Fxncmot'l’FOShuSm X

-"td.’t-"« N
Ly F_‘

o
e, o

. |
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o
..-.3“5":2?;.' 313

wiy'.,_',

3 “-“5"" expecu:d o mthm the tmd-unge ofthe initia] .
calibration curve, Addmona! spxks miay be included that fall i the 1°W-nx.1¢e
& the iniial calibration curye.; This

s ~".‘.:¢¢-,-~ 51
lc volmna

-...ﬂa

x?uin; total ftwentyahquotsmISmLcenmﬁ:gemba,m“me

or other zppmpmte ‘volime, serve as matnx hhnk:.

idard copcéntrations ind spiking amounts listed in Table 1"
“at the end of this secuon,"'to spike, in duphcate, two-standard curves, for a tota] of
=y, ¢ighteen standards tyio'm W ¢'blanks, and two method blanks, .

..-_1L1:ls Refer to validation reporf ETS-84, "‘:6'&"nsa-s.o-v-1,wmusumewomng
X ine; *mnonna‘agea,cx) fommmaon =

Pt

&Y . .
11.1.6 UuAmchmszumudmcdmﬂmgtheconcenmonsoﬂhewoﬂqn )
mdards. _See Sectio h130 calmﬂmwnalconcenmonsofPFOSm .

R '11-2 Toachﬂandnd,bhnk,ormnnmmgchech

w«hngshndardfordnconcenmnto ﬁugc_id.appxo-g,_ amoun:ofamm

tknah'bnnon  curve range § ppb -

.- LA ,,o"’ L :
113 Eﬂm:: hd malnx standards follovnng 12.6-12.16 oitlns method. Use ﬂ:se‘ mnda:ds
t0eShl'Jllsheao:l!mnnh:urvc'sontl:emassspectrometer. .

ETS-34.1 -

Centre Analytical Laboratories, Inc.
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T o . mmese ce e -
B

T 00 ppm v
foe NS00 ppiaed -]
- -V 500ppm A |
50.0ppm® - . | -
- 50.0ppm SN -

e e s

122 Vortmnix‘sor 15 seconds,
polypmpylmcenmmsembe.

12.12 Capa:hsamplemdpu:ontheshakm:uemngoﬁootpm.ﬁ:r20mmuta. .

\) R EAE Cenmmteforzmozsmmutaausemngoﬂsm:pm.orunﬁlhymmmﬁ
separated. . - . :
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Olﬁ;‘p:;lgq*mgh.ﬁ.huto 3 synngemdmsiert!mampleto&u L
W§§ into* I3 mL’“ low-volmemmlah{l;en
=5 ; .
Lo ‘181, é;i&&h:mmcgmmaﬁonsomos oromeappham' ﬂuomcluxucal,m o
- bt andacls e 0 olloitng et N
llowmgqmmymtn{,gmp
~cvﬂuaxathe'i1u’ali ot‘thehMonapdmdysu.
L e 75, .!’.k’;“(_a.tﬂ*{;:.A . .
O Simrubr N SR AN o
", 14.2.2 Matnxspikeandm!mspntedup_ samplﬁtndctemuneacnmcym G
' I . 14.2.1 Cmmung.mmuonackmplawdemmmwmomn-
AR 'ﬁalalibnnonme., : : it 4.3
, SPREERTY Samy!ewmzsduposedmbmlnmdconmm ﬂmmblesolventwasmsdi;pogedm .
O_ h\ghBTUcommm.mdused;hsplpenewastendxspondmbmkenglmeoumm
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-
!'¢ -
R 111 fnemﬁa‘go{;é{mmmdmmmBmethodunmo&m-V-l
. 182, FACTM. 1, Aalysis qfs'minoromunmdm for mmchmc.km ' .
Lo LC-ElectmspgyMasSp etry” I S > L.
o 19.1 _ETS-85.1, ! AnalymomeorO&etFldefsforFluomcbmu]s R
- - . HPLC-EleuunspnmeSpectromeuy" - SRR
L % .
(L : .
" . N : .
. ,1” Sechoan.ZlChangedtomcludesample
: Lo ~_ Section 12,13 Added the thaker speed. .
) R Secuon12.17F’ma!volumestOmL.mt -
[
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. oAy, e 28 " P .
. Ca 1l et 2t Ny '
VL " R Ry -
ah e . ) A
PRI .\’, ; ’
. e S . oA, un - Pow—
N .“--M""""".""-' f‘&.‘,; — - -
: - am M e Saiqe fete e L. - Date & lnitlals - -
l% N T eme e Aeiing v T x - = N et 1
3 T v!m ey B o E’ B IR AT N
. Pi IR NTED ) .
ettt st em—————————————————————
< (D ol ol ety hutyl b - _aey e etw TeAI o TN
* - LEifterssing a Jeq 85 cvringe with 4 0.3um Sher o3 | - - =
: sl _C.°“°'-.V='i.ﬁnﬁoumdmmixsfemdm¢. oo - .
D Tl e T e D .
: 3 ' : 0 : i ’
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Linear _C;l!i'bnﬁon Range (LCR) - =
| ‘Approxima tecnntraﬂonstobeuedforpre ﬁ,
% |'Standard Calibnhon Caive - " ‘"“

+{"S ppb.=,1000 ppb .~

{5 b < 1000 ppb -

T

~['5 ppb < 1000 ppb 57

hDULOQvﬂmmm}bomqmnnkg_y‘alnqummdm&yplmmmt satistically |
detertnined.. Two of&gﬁpmmmundmlyudmth&:nbmm
Q ence.- Responses in thent.bovme,mmby amlhlmmmmh

thmrMD mdLOQm'ﬂbe!hcmcvduaudetumedmnbm

Centre Analytical Laboratories, Inc.
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2% 305 TR
W S ey

Compouiid: PFOSAA

. Prepared range
- |RabbiSenm | -

.
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————— . C e e e e 2 AT e e et o ceen ee ol

. [
f‘"
; Blaik flsidnd
S Mt * _ ot e e L T
= Actual co of standards in the FC mix
PFOS
{
{
L
. - . ) : |
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1.1 scope. ‘This methiod is forﬂieuﬁachonofpohmumpa'ﬂmoctanesulfomm()s) ory““ - )

ocher ﬂuomche:mul compounds fmm' liver,
I ) o R
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SR e f —me e mm—Coitre-Proteeel-No,-00P-023-041. .

S0 ot s e y

‘$1hﬂmcthodd=cn:bu, ¢ procadure cxmnngpohmuﬁipﬂﬂuomommm "
7 (PFOS)oro&uﬂu&i&hmcdnnﬁmu&mhw,mmmmg;niﬁ- P

- agde de g -

¢ i methyl-fe-bisy! ether (MIBE). In this methd, seved Siorichemicals patmg - -
d Gx!mcted. PFOS, PPOSA. PFOSAA, EIFOSE-OH, PFOSEA, M556, and s mbe .
C; star Anxonpamgmgmtuaddedtoﬂmmplemdthemﬂytemnm“ B
uonedm:o MtBE.-\TheMtBEm:cmmsfemdto acenmﬁxgembemdputm .
’ : Emosz-on, 2(N~ethylp¢ﬂ . ’
- .'.C:FnSOzN(CHzCme Y .
“The following eqmpment is used wlule pexfonmng tlus mcthod. Equ.lvalent N
acceptable. : D
. 611 Ultra-Turrax T25 Gnndet for pmdmg hversamplcs o )
612 Vortex mixer, VWR, Vortex Genie2 . *~ - R i
O . '613 Centrifuge, Mistral 10000 EC . e - - . ..
ik 614 Shaker Ebetbu:horVWR j tooor T
Centre Analytical Laboratories, Inc. . 7 . Page3lofd3
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TN

e AN

: . 6.1.6 Balmce (smsxtmtybOlOO
T . S 13 - :

lemmmm

- .l Gloves' ﬁ..

- . ' N 7-7 P]I-ﬂ]c Slmp a&nﬂs-
: ) R ) Cmu!.fng?hibs, '
' ©79 ].abg]; ‘-*
4 . 7-10 0xfordD|spensor—gaO to‘_lé)o
- ) B 7.11 Syringes, capable of meastrng $

712 Gﬂdnated ylpettcs .
7.13 Syringes, disposable phsuc,‘3 < |
7 14 Synnse ﬁlters. nylon, o,z ;un.

em Millx-Q""oreqmvalmt; anmmm
Plus“‘s'istéqx

7 Typel mﬁm
beMilh—Q \water andbeprovxdedby amm-Q'roc
%2 _Sodium hydroxide (N4OH), J.T Baker or squival
L a3 Temufyhmmmmﬁ fx'ydmgen sulf'n'te'(TB.A:): Kodak o eqmv‘ii’
: 84 Sodium! urboute (Na,CO,). b3 T.. Baker or eqmvaleu: .
85 Sodium bicubonate (NaHCO), 1T Bakeroreqmvalgn( g
8 Methyl-tcrr-butyl cma?oa&m ; ghass distlld or mc;w ide
8.7
33
. 8.9 Dry ice from snppher b

. O 810  Fluorochemical stnnd:l.rds :
: | si0r PFOS (3M Speculty Gumml Division ,molemla:wqgm-sza

-.,.,

S
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[ .. caree e e e P L et e e e et e

€entre-Proteeel- No-00R-023-041.— - ._

olumes than l:sled m

ity T
".‘.--..

m‘h’ydrox:de (\IaO'{):_Wc:gh :ppmxxmalely 200 g NaOH. Pour into a
Cercontaining 500 mL Milli-Q™ water, mix'until afl sohds me
§é3re m‘"TLN" & bottle:

- ([p OHY:.Diluie 10N NaOH 1:10. Measurs 10:aL o -
‘10 NNaOH solunen infoa IOO\mL volumetric flask and dilite to voh.m. umg
mm-Q“ vt 1sta%j’m 125 mLNalgene bottle.:

S ‘ .
. . am A rbecn ullite (TBA): Weigh Soproximaiely 160’y . -
é_“ 25 76f TBA into 3 1 L vohimets n!a:f:'x‘ﬁ 500 mL Mﬂgm Adjun{,,wg-g :
S : =4 ¥ PH 10 using appmxlmately.‘ztg;ﬂ mL of\lO N NaOH (While adding the lm';x.:L

: of NaOH, 2dd slowly becaise the pH cl}lnga abruptly). Dilnte to vol.'me wnh
Milh-Q"‘ wa.cr Store i l L Nalgén*ﬁgiit(l

. !.!1.4 025 M sodmm carbonatdsodmm b:cmbonat: Bnﬁ'c:’ _(Nx,coﬂmco 3) Wexgh

. _:ppm..xmntely 265 gof sodnm carbonate (Na,CO,) and 21.0 g of sodium . -
bicarbonate (NaHCO,) isto'a 1 L volumetric flask and brmg;to Yolmg vnth Mnh

Q':wz!er Stare mal LNalgene bottle.”

gs -
solution ¢ontaining 1.00 ppz PFOS L 02 ppm PFOSA.0.987 ppm PFOSAA":ii‘d‘
: 1_ pmetFOSE—OH) g T bt N

»12.4 Bnng to volume wuh methauol for a stock stanch:'d of zppmxxmm!y 1000 ppm , )
.- (ig/mL). T :
. O 125 Dilute the stock soluuon wuh methnnol fcr a workxng standard 1 soltmon of )

pro'omately 50 ppm. .

Pn|e4of;ll

ytical Laboratories, Inc. o - " Page 33 of 43
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APNP R A ;"" LA
AT =S AN R T i
ek solu methanol for 2 working standard 2 solutiop of
o S, i b s AR T
PPV & * e

.'_.‘:-. A $ }-.'. '1’ ';3
stoci;olution with methanol for a wodd';g':tandaid 3%

5o'ppm' o e AT TprEe s g"k 2

x o e i

)
s

W .
TRt Y e L e TR 2l

approximaiely 50-60 mg of swrogaie stindard 15,11, 2-{";.3,
into & 50 ml volumetric flask and recard the actual weigh.

. Trledd sed v i TR
’ rogate working standard. ‘Transfer approximately 1.0 ml of surropate -
10 eumetc Dk s g 10 Youne with i g
ppa Recard the actial volume {rafisferted.
. P £ 4 2
k\ . , l;o.&l';t‘g.:,:v_l. ;ggy'_ .‘:ss:g};o,'ﬁ.
- 1.0 mL aliquots oE MITL-Q™ water fo
2s method lﬂa’nh.: % 5
R Dk i i s ¥ .
-3 Extract two 1.0 mL aliquots of liver.
. +, 3 matrix blanks." Refer to 11.1.6.° .
&I o -
tia .c-:t-m!.,."f%
10.3.1 Prepare continuing calibration verification samples to ensie the
il callaton e - > i o7 S
: Lo 1032 Prepare, at i minimum, oné continuing calfbration verification sample per grogp *.
", of 10 samples. For example, if a sample set = 34, four vesifications D . ,
L ml t& : ‘.'~.A . -‘-. v . - f
O T L R F g Loy £
B c : : o : Lo
, Centre Analytical Laboratories, Inc. . _ Page 340f 43" -
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’

md°ﬂngeofthem -
aait .-..«.‘ Spikﬁmlybemd“dedmmlmuﬂm—m‘cof
cnrve.'-Thxslsnwessaryxfth:analyst ““Mﬁtateusmg

bé. Re-su.gpend'sohmm by

’h‘l'w(sof”

.

genateio 2 i ge 10
shakmgbdwemﬂxquouwhﬂeptf_pumgawalofaghwm ImL
~ homogmeum ‘solution m{fml. ¢ Hubés! : R
S iy Ny DX ¥
ts, orﬁt;dmlppmgmte
e Ly 20 qﬁ :.:-.
11.1.7 Typlally use the standard concen trations &
-+ the end of this section, fo spike, i duﬂxcﬂ
.etghteen smpl’es, two matnx lanks.

ikmg amounts luted‘m'rab e | at-

11.9 UseAtuc!;m;utCuanudmalcuhnng theeoncenu'ntlo‘ 7 Pthc
standards, . Ret'enol.‘!()hcalcuhtemmalcommu n$of P, “thn

working standard, blank, or contiming verificatian,’add mm, )
- W= Wothng standard for the coricentration o fall wxlbm the.pcghm e
: ppb-_loooppu \ﬁ
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b ' o . |
ey e s Centre-Protocol No:00P-023-041 - nm oo

- (’—\\ '
b o ;;
11.3 Extm:tspikedhvermogmata followmg12.14-12.25 of thi
standards to estabhsha'éh' jtial fithe i
- ﬂ' _,-‘ —n
) pi-oxiﬁ‘z’iﬁslmdngm
R
4
: lg.? Cm'appmmmlylgofhverunnjzmmungscﬂ' '
- Perfoxmed qui y,mtanowmgthelmrtothaw
' L 127 Gnndrhemplgmmemdupmbemmemp!mdgmdformz'
e 'unnlthcsamplenihomogmeous. ; i S
LT 128’ Rmsethepmbémm‘theapplemthlsmhmmgapxpm" ) AN :
) 12.10Cipthcsampleandvoﬂaforlsmotxd&hbdmempulewdmmthemdynm T .
= we«ghghvermdueandmalystiniﬁﬂs R N Do
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: ?
T e ; “Centre. ProtocolNor00P-023-041- - e
Calculate the’  average d
ten séparate 1.0 mL/
tjPFOS and other ﬂuomchelmals in uh'bnuon -
. 14.1 'l'hemetboddctecnonbmt(MDL) ¢ analyte Ehd matrSpeciy RefertoMD :
: * dpecific - MDL and fimit ofquanuungn LoQ nluu‘éeferﬁtuchmequn .3?8“ f°' AR
¢ quality cottol suples &6 extracted with eachban:h JFSamuples o Gvafuste < .
- m‘fl“lh'}'ofthemmg‘onagdmﬂym:' ) o Of samples evaluate
I 142.1 Meibod manmﬁ&mt'nitilmk )
151 Sample waste is disposed in biohazard contsiners, flammable solvent waste is Gi isposed in - .
R hlghBTUconumexx,mdmdglnsspxpeﬁewasteudxspodmbmkcnghucouvametsm :
\_) : located in the laboratoty
- Do
Centre Analytical Laboratories, Inc. e
K . - :
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P g QR TY =
. A
- '
. -
. .

qunrx thtbe:ppxé'pmte 1L )
'on;fortl;enh‘bnnonmestandaxds. A]soprepm n; :n:r'l'ablel :

SRR+

amotmt o, mndaxdasdscﬁbedm1
q:ﬂm

(. - i
m .m -
evapontor ,. -
R . > .
. 12-25 Maﬂlpmnylonmul;ﬁltertoa:! ocsyn.ngeanduans{a'
2 .‘:,_Filtermto 315l gliss aitoyial it low-volume autoyial ;/_hegﬁ s .
- 12.27 hbdhamnﬂmmmemdynumber.mmﬂmmbemdmda, ) *
]
L
\
.
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mple:emmmﬁ i ¥ "drsheetattachedtodmmdhnd.mdtape mesmym;mk
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o et e Do == Ganire Protocol No. 00P-023-041 .-~

. . -"‘ . '
SRR i e R
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| * Date Siked/Analyst
B \“..ﬁi: Py o, i
R TA KR A .
= oo
Pivetts | ml, of {0 M TBA,pH 10. pH = .. N = .
o
Dispense Sl of Methylt-Butyl Eer oo oo - - . =
hake 20 avin, ~_— - - - RN N -
| Centrifuwe 20- g .3
Remove 3 4 mL aliouot of oreanic taver e i
Put on Nitroven Evaporator to drvness . ~ == .
Add 1.0 mi. of Methanel s :
Vortex 30 see. :
“iter using 2 Jeg B-D syringe with 3 p vial .
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SEP. 62001 11:39A ~ ENVIRONMENTAL LAB 2 3E 08 NO.5647 P 2

' Centre Anal tical
%\\_\ Labora'l:ome‘%l inc.

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

( Page lof 1
PROTOCOL AMENDMENT

Amendment Number: 1
Effective Date: 12/18/00 .

Centre Study Number: 023-041 Centre Protocol Number: 00P-023-041
DESCRIPTION OF AMENDED SECTION

1. §9: Experimental Design

AMENDED TO
1. Change the last paragraph to read as follows:
Moisture determination will be performed on all liver samples according to AOAC
Official Method 950.46 Section B. (a), with the following modifications:
1. The sample weight will be ~ 0.5 g.
H 2. The drying time will be ~ 12-14 hours,

RATIONALE

1. At the request of the sponsor, moisture determinations will be done for every liver
sample. Due to limited sample size, the sample weight used will be ~0.5 g instead of
~2 g. The drying time required for such & small sample size does not have to be 16-18
hours, so thc samples will be dried for ~ 12-14 hours

IMPACT ON THE STUDY

1. No negative impact on the study.

Date

Centre QAU Review __rtl (2{20/00
U Rebruary 12, 1998/1

RECEIVED TIME SEP. 6. 1:32PM
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SEP. 6.2001 11:39AM  ENVIRONMENTAL LAB 2 3E 09 §0.5647 P 5

@\\\ Centre Analytical
) Laboratories, Inc.
3048 Research Drive, State Coll A 16801, Phone: (814)231 Faceimile: 1-1253 -
Page 1 of 1
PROTOCOL AMENDMENT

Amendment Number: 2
Effective Date: 03/28/01

Ceatre Study Number: (23-041 Ceatre Protocol Number: 00P-023-041

DESCRIPTION OF AMENDED SECTION
§ 3: Sample Analysis (D :
§ 9: Experimental Design

§ 8: LOMS/MS Systom and Openating Condinonl (Turbolonspray)

e

1. Change the last sentence to read the following:
Samples in which peaks arc detacted at the corresponding analyte retention times but are less
than the Jowest concentration of the calibration standards (0.0001 pg/mL) will be reported as
NQ (not quantifiable).

2. Add the following:

" Tbe following equations will be used for quantitation of the samples:

1.Analyte Found (ng/mL) = (peak area ~ intercept) / slope

2.Analyte Found (1g/g) = X
AV (mL) x sample wt. (g) x 1000 ng

Where FV = final volume, DF = dilution factor, EV = extraction volume, AV = aliquot
volume

3.Recovery (%) = oun = i
amonnt added (ng/mL) x 1 ug
3.Change the computer listed to Dell UltraScan P1110

RATIONALE
(ll;tdndfyhowtheumplesmqmﬁnwdmdmpmedmdthemmumedmlcqtﬁre

IMPACT ON THE STUDY
1-3. No negative impact on the study.

R Decker Alwfo!
irfcipal Iny i Date

S
. 5/4 1/
r Signature 4

Centre QAU Review __Ar 0 ¥/ayo

12, 1998/1

Ty

RECEIVED TIME  SEP. 6.  1:32PM
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Centre Analytical
@A\ CShoratonagtical

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

Page 1 of 1
PROTOCOL AMENDMENT
Amendment Number: 3
Date of Occurrence: 08/24/01

Centre Study Number: 023-041 - Centre Protocol Number: 00P-023-04]

E N N

1. §3: SPONSOR

AMENDED TO

1. Change the study director from Rochelle Robideau at 3M Environmental Technology
and Safety Services to Sean Gallagher at Wildlife International, LTD, 8598 Commerce
Drive, Easton, MD 21601, phone: 410-822-8600, fax: 410-822-0632.

2. Change Rochelle Robideau to the Sponsor Representative.

RATIONALE

1-2. By request of Rochelle Robideau (fax dated 08/24/01 included in correspondence section of
the raw data associated with this study)

IMPACT ON THE STUDY

1-2. No negative impact on the study.

27 fllei? glo/o

ing Facility Managemet Signature ' Date

4/s70/
ate/ /

q
Oul dy Director Signature D

Ao B RM 83/ 0l
Incoming Study Director Signature - » Date '

Centre QAU Review 6 8L 3” 30(0(
February 12, 1998/1
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SEP. 62001 I1:40AM  ENVIRONMENTAL LAB 2 3E 09 NO. 5647 P, 8

Centre Anal
AN\ [ERE L finalytical

3043 Research Drive, State College, PA 16801, Phone: (§14) 231.8032, Facsimile: (81412311253

PROTOCOL DEVIATION
Deviation Number: 1

Dute of Occurrence: (1) 12/21/00
Ceatre Study Number: 023-041 ‘ Centre Protocol Number: 00P-023-041

DESCRIPTION OF DEVIATION

1. § Amendment #1: Did not perform moisture determination on the following samples because
there was no sample available after extraction:

Canize Sample D ClisntID Ceaire Sumple IR 1
0007875 459 0007920 9531

0007879 483 0007521 9533
0007881 485 0007922 9535
0007883 487 0007924 9541
0007885 - 489 0007928 9549
0007907 iy 9503 0007937 9567
0007911 951s 0007941 9580
0007915 9525 0007942 - 9581
0007917 9528 0007943 9582
0007918 9529 0007944 9583
ACTIONS TAKEN
i iment itged. SOP revis

1. Protocol deviation issued.
Recorded By/Date: _6'@4-\1.«{ -Pﬁ-\@uma/ 3J )5Jo|

IMPACT ON THE STUDY

1. No results for the moisture detarmination will be available for these samples.

S

AL, -z.l)sl:[

CAL QAU Review

February 12, 199472

RECEIVED TIME SEP. 6. 1:32PM
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N

3048 Research Drive, State College, PA 16301,

ENVIRONMENTAL LAB 2 3E 09

Centre Study No.: 023-041

NO. 5647 P. T

Centre Analytical
Laboratories, Inc.

Phone: (314) 2318032, Facsimile: (814)231-1253

Centre Study Number: 023-041

PROTOCOL DEVIATION
- Deviation Number: 2

" Date of Occurrence: (1) 1221/00

Centre Protocol Number: 00P-023-041

DESCRIPTION OF DEVIATION

1. § Amendment #1: Weighed less than ~ 0.5 g for the moisture determination on the following
samples because it was all of the sample available after extraction:

CQientlD Weight(g)

1. Protocol deviation iss:

0007913 9520 0.34
0007867 451 0.30
0007880 434 0.33
0007927 9548 0.32
0007936 9564 0.2
0007938 9570 0.27
ACTIONS TAKEN *
mcat Iarped, SOP tvis

Recorded By/Date: “?j ~# Sstoudle, 3! 15/01

IMPACT ON THE STUDY

1. No negative impact because moisture was still calculated and the repults did not vary significantly
from the moisture results for samples that weighed ~0.5g.

February 12, 199822
RECEIVED TIME  SEP. 6. 1:32PM
Page 101 of 102
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SEP. 6.2001 11:40AM  ENVIRONMENTAL LAB 2 3E 09 NO. 5647 2. 6

Centre Analyti
CAN\ TEptre Analytical

3043 Research Drive, State College, PA 16301, Phone: (814) 231-8032, Faceimile: (314)231-1283

PROTOCOL DEVIATION
Deviation Number: 3

Date of Occurrence: (1) 12/21/00, (2) 12/21/00 and 3/12/01

. Centre Study Number: 023-041 Ceatre Protocol Number: 00P-023-041

DESCRIPTION OF DEVIATION

1. § Amendment #1: Did not perform moisture determination on the following samples because
there was no sample available after extraction:

ClientJD
0007877 481
0007939 9575
0011423 n

2, § Amendment #1: The oven temperaturc for the moisture determinations was 110°C.

ACTIONS TAKEN
ie. amendmentissued, SQP revision, ¢t
1-2. Protocol deviation iss
Recorded By/Date: > < HJL- &AF 0
‘ IMPACT ON THE STUDY

1. No results for the moisturc determination will be available for these samples,
2. No negative impact.

@g‘m@dﬁmm o b

gy Diregi presentative Signature
CAL QAU Review NI, 3/28/;
Pebruary 12, 19982

o

- RECEIVED TIME P 6. t:3em
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