AR226-1739

STUDY TITLE

Extraction of Potassium Perfluorooctanesulfonate from Mallard Serum and Mallard Liver
for Analysis Using HPLC-Electrospray/Mass Spectrometry

DATA REQUIREMENTS

Analytical Method Requirements

STUDY DIRECTOR

Sean Gallagher

STUDY COMPLETED ON

September 06, 2001

FPERFORMING LABORATORY / TESTING FACILITY

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

STUDY SPONSOR

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

PROJECT

Centre Protocol Number: 00P-023-042
Centre Study Number: 023-042

Total Pages: 104



Centre Study No.: 023-042

GOOD LABO RY MENT

Centre  Study Number 023-042, entitled “Bxtraction of  Potassium
Perflucrooctanesulfonate from Mallard Serum and Mallard Liver for Analysis Using
HPLC-Electrospray/Mass Spectrometry,” conducted for 3M Environmental Technology
and Safety Services, was performed in compliance with US EPA TSCA Good Laboratory
Practice Standards (40 CFR Part 792) by Centre Analytical I abaratories, Inc.

)R Doy Ao for

Eﬁil}," R. I@cker Date
Principal Investigator
Centre Analytical Laboratories, Inc,

/léw Y ﬁa\\m\\\ﬂ\ ‘i)loo

Sean Gallagher Date
Study Director
Wildlife International, Ltd.

Centre Analytical Laboratories, Inc. Page 2 of 104



Centre Study No.: 023-042

QUALITY ASSURANCE STATEMENT

Centre Analytical Laboratories’ Quality Assurance Unit reviewed Centre Study Number
023-042, entitled, “Extraction of Potassium Perfluorooctanesulfonate from Mallard
Serum and Mallard Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”.
All reviewed phases were inspected for conduct according to Centre Analytical
Laboratories’ Standard Operating Procedures, the Study Protocol, and all applicable Good
Laboratory Practice Standards. All findings were reported to the Study Director and to
management.

Date Reported to ~ Date Reported to

Date Centre Study Director and
Phase Inspected Management Sponsor Management

1. Protocol Review 11/20/00 11/30/00 12/28/00
2. Extraction, 11/20/00 11/30/00 12/28/00

Fortification
3. Raw Data Review 12/12/00 12/21/00 12/28/00
4. Raw Data and 3/18-21/00 3/29/01 5/7/01

Draft Report

Review
5. Final Report 9/6/01 9/6/01 9/6/01

Review

W (aa—- o L0 GlGiol

Naomi Lovallo Date

Sr. Quality Assurance Auditor

Centre Analytical Laboratories, Inc. Page 3 of 104



Centre Study No.: 023-042

CERTIFI

This report, for Centre Study Number 023-042, is & true and complete representation of

the raw data for the study.
Submitted by: Centre Analytical Laboratories, Inc.
3048 Research Drive

State College, PA 16801
(814) 231-8032

Principal Investigator, Centre:
f\’
R Deekes 3]ufor
. Degker Date
Scientist

Centre Analytical Iaboratories, Inc,

Centre Analytical Leboratories, Inc. Facillty Management:

/MW §-JeF-0|

Richard A. Gfazzink’Ph.D. Date
President
Centre Analytical Laboratories, Inc.

Study Director. Wildlife International:

Al b Dalgen i

Sean Ga]]aghe' Date
Wildlife Intamational, Lid,

Sponsor Representative, 3M:

rY. 7/

Centre Analytical Laboratories, Inc. Page 4 of 104



Centre Study No.: 023-042

STUDY IDENTIFICATION

Extraction of Potassium Perfluorooctanesulfonate from Mallard Serum and Mallard Liver
for Analysis Using HPLC-Electrospray/Mass Spectrometry

CENTRE PROTOCOL NUMBER: 00P-023-042

CENTRE STUDY NUMBER:

TYPE OF STUDY:

SAMPLE MATRIX:

TEST SUBSTANCE:

SPONSOR:

STUDY DIRECTOR:

SPONSOR REPRESENTATIVE:

TESTING FACILITY:

ANALYTICAL PHASE
TIMETABLE:

Centre Analytical Laboratories, Inc.

023-042

Analytical

Mallard Serum and Mallard Liver
Perfluorooctanesulfonate (PFOS)

3M Environmental Technology and Safety Services
Building 2-3E-09

PO Box 33331

St. Paul, MN 55133-3331

Sean Gallagher

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

Rochelle Robideau

3M Environmental Technology and Safety Services
Building 2-3E-09

PO Box 33331

St. Paul, MN 55133-3331

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

Study Initiation Date: 11/10/00
Experimental Start Date: 11/17/00
Experimental Termination Date:  03/13/01
Study Completion Date: 09/06/01

Page 5 of 104



Centre Study No.: 023-042

PROJECT PERSONNEL

The Study Director for this project was Sean Gallagher at Wildlife International, Ltd.
The folowing personnel from Centre Analytical Laboratories, Inc., were associated with

various phases of the study:

Name
Emily Stauffer
Dave Bell
Melissa Kennedy Whitsel
Tiffany Proctor
Angela Morgan
Michelle Arjmand
Lawrence Ord
Rickey Keller

Karen Risha

Centre Analytical Laboratories, Inc.

Title
Scientist
Scientist
Group/Team Leader
Technician
Technician
Technician
Sample Custodian
Sample Custodian

Scientist

Page 6 of 104



Centre Study No.: 023-042

TABLE OF CONTENTS

Page

TITLE PAGE ...ttt ettt ettt et et e sen st ss e s aasas et s st et e nanaan e snasns 1
GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT .......cccccooevviierennens 2
QUALITY ASSURANCE STATEMENT ......oovvtiiriirieereerneeeneeieneneseesseesensseseesessens 3
CERTIFICATION OF AUTHENTICITY ...ooevtrtririinininiretesienesreeisieseessesessessessessnessnsnns 4
STUDY IDENTIFICATION........ocoiieirteereeneetnretreniisesseereseesessssessasseasessesnsessessssesesssssanes 5
PROJECT PERSONNEL.......ctoirtiiirirerentniinieteeseeseeniessesesssssensestssessessessossesessassensssessesans 6
TABLE OF CONTENTS ...ttt seetessereessneesssesesesnneseseessssaesnseesnnenen 7
LIST OF TABLES ..ottt e teste s et st esa e e st nssassassesessassansasasansensons 8
LIST OF FIGURES........ccotvrirteitrtrietesrsietesenietenssestesssansessssessessessassassessssessessessassssensnsens 10
LIST OF APPENDICES .......coctvtitiirerreinieitntnenteestesteueseseeseeeesesasssessessesessassesassessansens 11
1.0 SUMMARY ...ttt see e resesseesestassesessessessessssnesaasassesessassansassesensns 12
2.0 OBJECTIVE ...ttt ettt et ettt a b sas e aase e st sbe st e e ssennsnns 12
3.0 INTRODUCTION.....cccovteirririarirrereriesessensetsresessessessesssessossessesssssesassessesssssssessessesensens 12
4.0 TEST SYSTEM .......ooiiiiiitiinieiieeresrestsitsente e seetsesisssseesessessesaestssaesessessessenessansasens 13
5.0 REFERENCE MATERIAL . ........ccovvviiiiietereneneieceeseereseesiesssssessesesaasseseesassenes 13
6.0 DESCRIPTION OF ANALYTICAL METHOD ........ccccceveneniirerinierieneeisenreeennes 14
6.1 EXtraction ProCeaUIe .......c.ccciiiiiviniiiriiiinieientiiecieee e ssrestneeeeeressneessessbesnsesresanens 14
6.2 Preparation of Standards and Fortification Solutions.........c.cccccevcvevuiveecenvenvenveeiennnns 14
6.3 Chromatographiy ......c.coccervierierimiierreiieiiriren ettt see e sees e sreestessaesae st eesaesvesseensnans 15
6.4 INStrument SENSITIVITY ......ccvereereererieriererieniniesesieesrsstessestesessessesaassaesescaeseessessessenses 15
6.5 Description of Instrument and Operating Conditions..........ccccevevreererrererrereseerersenenns 15
6.6 Quantitation and Example Calculation.......cocuecevveerievvenvinnirerieeeeieecresneeensve e 16
7.0 EXPERIMENTAL DESIGN ......occeviiiiiinieienieneesesreseeieessessesesssessessesesssssessesessases 18
8.0 RESULTS ...ovitiietetrittetete e et esteese et e sesas e s e stases e saestessenassessnsansssssessessnsesaasen 18
0.0 CONCLUSIONS.......oottrtniiirrtee et etssesesessassesee st esasbestsnae s sanssensesassessasensanes 18
10.0 RETENTION OF DATA AND SAMPLES ...ttt 19

Centre Analytical Laboratories, Inc. Page 7 of 104



Centre Study No.: 023-042

LIST OF TABLES
Page

Table].  Summary of PFOS in Reagent Blanks..........cccoceevvveincivinerennenieinceseeneneeens 21
Table II.  Summary of PFOS in Mallard Liver Blanks.........c..ccccevvevecvenienenneninensenennes 22
Table IIlI. Summary of PFOS in Mallard Serum Blanks............ccccoeceveevenvenniinininnicenennne 22
Table IV. Summary of PFOS Recoveries in Mallard Liver.........cccceevvceeniivncnnenccnnenne. 23
Table V. Summary of PFOS Recoveries in Mallard Serum..........occeeevveivienicnnencnnnnns 24
Table VI. Summary of PFOS in Adult Liver Samples at 0 ppm a.i. (Test

Termination 19 WEEKS) ....c.vevvivieeeieeeeeeeceienie e ceree e sennessnnessasesanesassenas 25
Table VII. Summary of PFOS in Adult Liver Samples at 1.8 ppm a.i. (Test

Termination 6 WEEKS) ......cccovvveriieiiiiinieerirennienieinieeseessaeseseeseseessneesnessssesonens 26
Table VIII. Summary of PFOS in Adult Liver Samples at 6.2 ppm a.i. (Test

Termination 6 WEEKS) .....ccccoiviriiieriiiniveerienneiniienneeeiaesssaeseseesanessssesssessssesonenns 27
Table IX. Summary of PFOS in Adult Liver Samples at 17.6 ppm a.i. (Test

Termination 19 WEEKS) .....covvevvivriereicrensrinienesnieniesieeneessesseesseessessssssnessens 28
Table X. Summary of PFOS in Juvenile Liver Samples at 0 ppm a.i. (Test

Termination 12 WEEKS) .....ccveciieiieiieeirieneenienresreereessesstessessseeseeeseesesssesaenns 29
Table XI. Summary of PFOS in Juvenile Liver Samples at 1.8 ppm a.i. (Test

Termination 12 WEEKS) ..cccveeiieieeiiiririreieenerenreesressnesesnesssessneeseeesneesseesanens 30
Table XII. Summary of PFOS in Juvenile Liver Samples at 6.2 ppm a.i. (Test

Termination 12 WEEKS) ..ccvivvieriiineiiienreinie et esssesssessseens 31
Table XIII. Summary of PFOS in Juvenile Liver Samples at 17.6 ppm a.i. (Test

Termination 12 WeeKS) ....ccueeieeieiieeieieeceentect ettt 32
Table XIV. Summary of PFOS in Control Adult Serum Samples..........cccovvrrvvrniniinnnnne 33
Table XV. Summary of PFOS in Adult Serum Samples at 0 ppm a.i. (Test

Termination 19 Weeks) ....coeviverirenerccerectneneeereseeesi st 34
Table XVI. Summary of PFOS in Adult Serum Samples at 1.8 ppm a.i. (Test

Termination 6 WeeKS) ...cccvevvveererereeenrerncrininiiiinrcnnecnicsiieennenns reeerreereeenanns 35
Table XVII. Summary of PFOS in Adult Serum Samples at 6.2 ppm a.i. (Test

Termination 6 WEEKS) ....oeereeieeeererienrerieererenerreseestsseessesseseessessssesseseessessanes 36
Table XVIII. Summary of PFOS in Adult Serum Samples at 17.6 ppm a.i. (Test

Termination 19 Weeks) .....cccveviiiniiiierneeneeeeeeieeceeesreeit et 37

Centre Analytical Laboratories, Inc. Page 8 of 104



Centre Study No.: 023-042

LIST OF TABLES (Continued)

Page
Table XIX. Summary of PFOS in Adult Serum Samples at 17.6 ppm a.i. (6 Week
SAMPLES) ..covieririierieerererrererertrrterre et stesreeresaesreesessessesesestssnsnnessnsessessessesses 38
Table XX. Summary of PFOS in Juvenile Serum Samples at O ppm a.i. (Test
Termination 12 WEEKS) .....ccvcieieereeniiireneintentenieeecnesereseeessesneeseeesseeseesaessenne 39
Table XXI. Summary of PFOS in Juvenile Serum Samples at 1.8 ppm a.i. (Test
Termination 12 WEEKS) .....covvivriiriiirirircienrieenienieesrnerceeesseesseeessnessnessressseesens 40
Table XXII. Summary of PFOS in Juvenile Serum Samples at 6.2 ppm a.i. (Test
Termination 12 WEEKS) ......coeeiirreiieneeeeeeesenrenteeveeseesstsesesssesnessesseessneneens 41
Table XXIII. Summary of PFOS in Juvenile Serum Samples at 17.6 ppm a.i. (Test
Termination 12 WEEKS) ....cccvvvvevviriieniiererinieenieienneennseecssseeessennesessnesenessenees 42
Table XXIV. Summary of Percent Moistures for Mallard Liver Samples ...............c.c..... 43

Centre Analytical Laboratories, Inc. Page 9 of 104



Figure 1.
Figure 2.
Figure 3.
Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

Figure 10.

Centre Study No.: 023-042

LIST OF FIGURES

Page
Typical Calibration Curve for PFOS ...t 46
Chromatogram Representing a 0.1 ng/mL standard for PFOS........................ 47
Chromatogram Representing a 1.0 ng/mL standard for PFOS ....................... 48
Chromatogram Representing a Reagent Blank for PFOS (Centre ID
Reagent Blank A, Set: 112000A) ....cooververireinrienniinieenreeninessineioresssesesenorenss 49
Chromatogram Representing Control Mallard Serum for PFOS (Centre ID:
0003803 Blank A, Set: 112100B)......c.cccvevererenerirenenereeneeesesrersesserensesennns 50
Chromatogram Representing Control Mallard Liver for PFOS, (Centre ID:
0003804 Blank A, Set: 112000A) ...ccvvurrreerereerereneenensrenreseeeeseessreeeeseseseenne 51
Chromatogram Representing Control Mallard Serum fortified with 10
ppb of PFOS (Centre ID: 0003803 Spk A, Set: 112100B).....ccccccceneirvvrnucnnen. 52

Chromatogram Representing Control Mallard Liver Fortified at 1000 ppb
with PFOS (Centre ID: 0003804 Spk A, Set: 112100A)....cc.cccveervererverrreenne 53

Chromatogram Representing Juvenile Mallard Serum Sample (Centre ID:
0008143, Sponsor ID: 2332, Set: 112700A)......cccccvererrerrercrcreeereriesenrereeenne 54

Chromatogram Representing Juvenile Mallard Liver Sample (Centre ID:
0008108, Sponsor ID: 2337, Set: 112100A).....cocrverierereeeirretrerieeeeeee e 55

Centre Analytical Laboratories, Inc. Page 10 of 104



Centre Study No.: 023-042

LIST OF APPENDICES
Page
Appendix A Study Protocol 00P-023-042 (Centre Study No. 023-042) and
Amendments and Deviation..........occeevieveriecierirrencesesenrennseeresescesesserensens 56

Centre Analytical Laboratories, Inc. Page 11 of 104



Centre Study No.: 023-042

1.0 SUMMARY

Centre Analytical Laboratories, Inc. (Centre) extracted mallard liver samples and mallard
serum samples for the determination of perfluorooctanesulfonate (PFOS) in mallard
serum and mallard liver according to protocol 00P-023-042 (Appendix A).

The limit of quantitation for mallard liver was 10 ppb and 10 ng/mL for mallard serum.
The LOQ for each matrix was determined in a method verification study performed at
Centre (Centre Study: 023-044). Residues of PFOS in the mallard 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
ug/mL)) to 22.8 pg/g. These results are reported on a wet weight basis. PFOS in the
mallard serum samples ranged from non-quantifiable levels to 218 ug/g.

The average percent recovery + standard deviation for PFOS in liver samples was 95% +
12%. The average percent recovery + standard deviation for PFOS in serum samples was
93% * 10%.

2.0 OBJECTIVE

The objective of this study was to determine levels of perfluorooctanesulfonate (PFOS) in
specimens of mallard liver and mallard serum using the analytical methods described in
protocol 00P-023-042.

3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFOS in mallard

liver and mallard serum, using the analytical methods entitled, “Extraction of Potassium
Perfluorooctanesulfonate or Other Fluorochemical Compounds From Liver for Analysis

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

The study was initiated on November 10, 2000, when the study director signed Centre

protocol number 00P-023-042. The experimental start date was November 17, 2000, and
the experimental termination date was March 13, 2001.

Centre Analytical Laboratories, Inc. Page 12 of 104
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4.0 TEST SYSTEM

The control mallard liver and serum used for the matrix blanks and matrix fortifications
was received on May 18, 2000 from Wildlife International Ltd., Easton, MD. The control
mallard liver was assigned the Centre ID of 0003804 and the control mallard serum was
assigned the Centre ID of 0003803.

Sixty mallard liver samples and sixty mallard serum 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 mallard liver
samples and forty mallard serum samples were received on February 24, 2001 and stored
frozen until they were logged in by Centre personnel on March 1, 2001.

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 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.

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 (CgF17503")
(0]
CeF17S—O"

Note: The neutral molecule and standard form from which PFOS (anion) is
derived, is potassium perfluorooctanesulfonate [CgF17SO3K], molecular weight
538.

Centre Analytical Laboratories, Inc. Page 13 of 104
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6.0 DESCRIPTION OF ANALYTICAL METHOD

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

6.1 Extraction Procedure

A ~ 0.50 g sample of liver and a 100 pL aliquot of the serum was used for the extraction
procedure. Afier fortification of appropriate samples, the samples were vortexed for ~ 15
seconds. One milliliter of 0.5 M TBA was added to the liver samples and 0.5 milliliter
was added to the serum samples. Two milliliters of 0.25 M sodium carbonate/sodium
bicarbonate was added to the liver samples and 1 milliliter was added to the serum
samples. Five milliliters of MTBE was added to both the liver and serum samples. Each
sample was placed on wrist-action shaker for ~ 20 min. and then centrifuged for ~ 15
min. Four milliliters of the organic layer was 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 September 18, 2000 as specified in Centre
Analytical Laboratories’ protocol 00P-023-042. 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 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 ug/mL
fortification standard and bringing the volume up to 100 mL with methanol. A 0.01
pg/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. (pg/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
Centre Analytical Laboratories, Inc. Page 14 of 104
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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 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
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 40 60
11.0 40 60

Tons 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
linear regression) by Analyst software using six concentrations of standards. The
concentration for mallard liver (ug/g) and mallard serum (ug/mL) 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).
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Equation 1:
Analyte found (ng/mL) = (Peak area - intercept)
slope
Equation 2:
Analyte found (ug/mL) = ((anal. found (ng/mL) x FV (mL) x DF x EV (mL)) x 1 pg
(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 pg)) 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) = 1 ng
avg. amt in controls = 0 (Not quantifiable)
final volume = 1 mL
extraction volume = 5mL
aliquot volume = 4 mL
sample weight (volume) = 0.1 mL
From equation 1:
Analyte found (ng/mL) = [6558-519]
7740
= 0.8 ng/mL
From equation 2:
Analyte found (ng/mL) = (0.8ng/mLx1mLx1xS5ml)x]1pug
(4 mL x 0.1 mL) 1000 ng
= 0.00976 pg/mL
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From equation 3:
% Recovery =
((0.00976 pg/mL x — 0 ng/mlL) x 1000) x 100
10 ng/mL

= 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 mallard
liver blanks and mallard serum blanks are given in Tables IT & 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% * 12%.
Individual recoveries for PFOS in the serum samples are detailed in Table V. The
average percent recovery t relative standard deviation for PFOS in serum samples was
93% *+ 10%.

PFOS in the mallard 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 22.8 pug/g. Individual
results are listed in Tables VI-XIII. The results are reported on a wet weight basis.

PFOS in the mallard serum 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 218 pg/g. Individual
results are listed in Tables XIV-XXIII.

The percent moistures for the mallard liver samples are given in Table XXIV.

9.0 CONCLUSIONS

The mallard liver and serum samples were successfully extracted and analyzed according
to protocol 00P-023-042.

Centre Analytical Laboratories, Inc. Page 18 of 104



Centre Study No.: 023-042

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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TableI.  Summary of PFOS in Reagent Blanks
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/g)
na Reagent Blank A 111700A 11/17/00 11/18-19/00 NQ
na Reagent Blank A* 111700A 11/17/00 11/18-19/00 NQ
na Reagent Blank A 112000A 11/20/00 11/20-21/00 NQ
na Reagent Blank A* 112000A 11/20/00 11/20-21/00 NQ
na Reagent Blank A 112100A 11/21/00 11/22-23/00 NQ
na Reagent Blank A* 112100A 11/21/00 11/22-23/00 NQ
na Reagent Blank A 112100B 11/21/00 11/23/00 NQ
na Reagent Blank A* 112100B 11/21/00 11/23/00 NQ
na Reagent Blank A 112700A 11/27/00 11/28-29/00 NQ
na Reagent Blank A* 112700A 11/27/00 11/28-29/00 NQ
na Reagent Blank A 112700B 11/27/00 11/29/00 NQ
na Reagent Blank A* 112700B 11/27/00 11/29/00 NQ
na Reagent Blank A 030701A 3/7/01 3/9/01 NQ
na Reagent Blank A* 030701A 3/7/01 3/9/01 NQ
na Reagent Blank A 030701B 3/7/01 3/9-10/01 NQ
na Reagent Blank A* 030701B 3/7/01 3/9-10/01 NQ
na Reagent Blank A 030801A 3/8/01 3/11/01 NQ
na Reagent Blank A*  030801A 3/8/01 3/11/01 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))

For values recorded as NQ, 0.00005 ng/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
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Table II. Summary of PFOS in Mallard Liver Blanks

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (nug/g)
na 0003804 Blank A 111700A 11/17/00  11/18-19/00 0.000294
na 0003804 Blank A* 111700A 11/17/00  11/18-19/00 0.000300
na 0003804 Blank A 112000A 11/20/00  11/20-21/00 NQ
na (0003804 Blank A* 112000A 11/20/00  11/20-21/00 NQ
na 0003804 Blank A 112100A 11/21/00  11/22-23/00 NQ
na 0003804 Blank A* 112100A 11/21/00  11/22-23/00 NQ
na 0003804 Blank A 030801A 3/8/01 3/11/01 NQ
na 0003804 Blank A* 030801A 3/8/01 3/11/01 NQ

AVERAGE: NQ
STANDARD DEVIATION: NQ
Table III. Summary of PFOS in Mallard Serum Blanks

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ng/mL)
na 0003803 Blank A 112100B 11/21/00 11/23/00 NQ
na 0003803 Blank A* 112100B 11/21/00 11/23/00 NQ
na 0003803 Blank A 112700A 11/27/00  11/28-29/00 NQ
na 0003803 Blank A* 112700A 11/27/00  11/28-29/00 NQ
na 0003803 Blank A 112700B 11/27/00 11/29/00 NQ
na 0003803 Blank A* 112700B 11/27/00 11/29/00 0.00159
na 0003803 Blank A 030701A 3/7/01 3/9/01 0.00826
na 0003803 Blank A* 030701A 3/7/01 3/9/01 0.00825
na 0003803 Blank A 030701B 3/7/01 3/9-10/01 0.00159
na 0003803 Blank A* 030701B 3/7/01 3/9-10/01 0.00397

AVERAGE: 0.00239
STANDARD DEVIATION: 0.00333

* 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/g for liver and 0.01 pg/mL for 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 IV. Summary of PFOS Recoveries in Mallard Liver
Sponsor Centre Set Extraction  Analysis Amt %
ID ID Number Date Date Added (ng/g) Recovery
na 0003804 Spk A 111700AD  11/17/00 11/19/00 10 79
na 0003804 Spk A* 111700AD  11/17/00 11/19/00 10 77
na 0003804 Spk B 111700A 11/17/00  11/18-19/00 50 85
na 0003804 Spk B*  111700A 11/17/00  11/18-19/00 50 84
na 0003804 Spk A 112000AR  11/20/00 11/22/00 100 114
na 0003804 Spk A* 112000AR  11/20/00 11/22/00 100 115
na 0003804 Spk B 112000A 11/20/00  11/20-21/00 4000 106
na 0003804 Spk B*  112000A 11/20/00  11/20-21/00 4000 107
na 0003804 Spk A 112100A 11/21/00  11/22-23/00 1000 89
na 0003804 Spk A* 112100A 11/21/00  11/22-23/00 1000 88
na 0003804 Spk B  112100AD  11/21/00 11/27/00 20000 90
na 0003804 Spk B* 112100AD  11/21/00 11/27/00 20000 89
na 0003804 Spk A  030801A 3/8/01 3/11/01 20 92
na 0003804 Spk A*  030801A 3/8/01 3/11/01 20 92
na 0003804 Spk B 030801AD 3/8/01 3/11-12/01 200 107
na 0003804 Spk B* 030801AD 3/8/01 3/11-12/01 200 101
AVERAGE: 95
STANDARD DEVIATION: 11
RELATIVE STANDARD DEVIATION: 12
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pug/mL for serum
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Table V. Summary of PFOS Recoveries in Mallard Serum
Sponsor Centre Set Extraction  Analysis Amt %
1D ID Number Date Date Added (ng/mL) Recovery
na 0003803 Spk A  112100B 11/21/00 11/23/00 10 98
na 0003803 Spk A* 112100B 11/21/00 11/23/00 10 98
na 0003803 Spk B 112100B 11/21/00 11/23/00 500 84
na 0003803 Spk B* 112100B 11/21/00 11/23/00 500 86
na 0003803 Spk A  112700A 11/27/00  11/28-29/00 10 81
na 0003803 Spk A*  112700A 11/27/00  11/28-29/00 10 81
na 0003803 Spk B 112700A 11/27/00  11/28-29/00 10000 91
na 0003803 Spk B*  112700A 11/27/00  11/28-29/00 10000 91
na 0003803 Spk A 112700B 11/27/00 11/29/00 500 97
na 0003803 Spk A* 112700B 11/27/00 11/29/00 500 97
na 0003803 Spk B 112700B 11/27/00 11/29/00 100000 89
na 0003803 Spk B* 112700B 11/27/00 11/29/00 100000 89
na 0003803 Spk A 030701A 3/7/01 3/9/01 100 79
na 0003803 Spk A* 030701A 3/7/01 3/9/01 100 77
na 0003803 Spk B 030701A 3/7/01 3/9/01 1000 89
na 0003803 Spk B* 030701A 3/7/01 3/9/01 1000 93
na 0003803 Spk A2 030701B 3/7/01 3/9-10/01 100 90
na 0003803 Spk A2* (030701B 3/7/01 3/9-10/01 100 90
na 0003803 Spk B2 030701B 3/7/01 3/9-10/01 1000 118
na 0003803 Spk B2*  030701B 3/7/01 3/9-10/01 1000 119
AVERAGE: 92
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 VI. Summary of PFOS in Adult Liver Samples at 0 ppm a.i.
(Test Termination 19 Weeks)
Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/g)
1961 ~ 0008006 111700A 11/17/00  11/18-19/00 0.000813
1961* . 0008006 111700A 11/17/00  11/18-19/00 0.000763
1962 ¥ 0008007 111700A 11/17/00  11/18-19/00 0.000509
1962* 0008007 111700A 11/17/00 11/18-19/00 0.000631
1963 # 0008008 111700A 11/17/00 11/18-19/00 0.000937
1963* 0008008 111700A 11/17/00 11/18-19/00 0.000887
1964 ¢ 0008009 111700A 11/17/00 11/18-19/00 0.00155
1964* 0008009 111700A 11/17/00 11/18-19/00 0.00157
1965 " 0008010 111700A 11/17/00 11/18-19/00 0.00110
1965* 0008010 111700A 11/17/00 11/18-19/00 0.00111
1966 v 0008011 111700A 11/17/00 11/18-19/00 0.00446
1966* 0008011 111700A 11/17/00 11/18-19/00 0.00432
1967 0008012 111700ADD 11/17/00 11/20/00 0.662
1967* 0008012 111700ADD 11/17/00 11/20/00 0.684
1968 0008013 111700AD 11/17/00 11/19/00 0.238
1968* 0008013 111700AD 11/17/00 11/19/00 0.246
1969 ' 0008014 111700AD 11/17/00 11/19/00 0.115
1969* 0008014 111700AD 11/17/00 11/19/00 0.106
1970 0008015 111700AD 11/17/00 11/19/00 0.355
1970* 0008015 111700AD 11/17/00 11/19/00 0.343
AVERAGE: 0.138
STANDARD DEVIATION: 0.219
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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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
1D ID Number Date Date Found (ng/g)
E01-0263-21065 ' 0103870 030801AD 3/8/01 3/11-12/01 0.359
E01-0263-21065* 0103870 030801AD 3/8/01 3/11-12/01 0.350
E01-0263-21066 0103871 030801AD 3/8/01 3/11-12/01 0.647
E01-0263-21066* 0103871 030801AD 3/8/01 3/11-12/01 0.631
E01-0263-21067 Mm 0103872 030801AD 3/8/01 3/11-12/01 0.886
E01-0263-21067* 0103872 030801AD 3/8/01 3/11-12/01 0.880
E01-0263-21068 ' 0103873 030801AD 3/8/01 3/11-12/01 2.11
E01-0263-21068* 0103873 030801AD 3/8/01 3/11-12/01 2.04
E01-0263-21069 A 0103874 030801AD 3/8/01 3/11-12/01 0.222
E01-0263-21069* 0103874 030801AD 3/8/01 3/11-12/01 0.232
E01-0263-21075 0103880 030801AD 3/8/01 3/11-12/01 0.317
E01-0263-21075* 0103880 030801AD 3/8/01 3/11-12/01 0.326
E01-0263-21076 = 0103881 030801AD 3/8/01 3/11-12/01 0.219
E01-0263-21076* 0103881 030801AD 3/8/01 3/11-12/01 0.230
E01-0263-21077 ¥ 0103882 030801AD 3/8/01 3/11-12/01 0.194
E01-0263-21077* 0103882 030801AD 3/8/01 3/11-12/01 0.197
E01-0263-21078 ¢ 0103883 030801AD 3/8/01 3/11-12/01 0.346
E01-0263-21078* 0103883 030801AD 3/8/01 3/11-12/01 0.342
E01-0263-21079 7 0103884 030801AD 3/8/01 3/11-12/01 0.0893
E01-0263-21079* 0103884 030801AD 3/8/01 3/11-12/01 0.0888
AVERAGE: 0.535
STANDARD DEVIATION: 0.574

* 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
1D D Number Date Date Found (pg/g)
E01-0263-21070 .. 0103875 030801AD 3/8/01 3/11-12/01 1.04
E01-0263-21070* 0103875 030801AD 3/8/01 3/11-12/01 1.01
E01-0263-21071 0103876 030801AD 3/8/01 3/11-12/01 0.963
E01-0263-21071* 0103876 030801AD 3/8/01 3/11-12/01 0.907
E01-0263-21072 0103877 030801AD 3/8/01 3/11-12/01 1.92
E01-0263-21072* 0103877 030801AD 3/8/01 3/11-12/01 1.81
E01-0263-21073 0103878 030801AD 3/8/01 3/11-12/01 0.791
E01-0263-21073* 0103878 030801AD 3/8/01 3/11-12/01 0.827
E01-0263-21074 0103879 030801AD 3/8/01 3/11-12/01 1.28
E01-0263-21074* * 0103879 030801AD 3/8/01 3/11-12/01 1.34
E01-0263-21080 0103885 030801AD 3/8/01 3/11-12/01 1.01
E01-0263-21080* 0103885 030801AD 3/8/01 3/11-12/01 1.03
E01-0263-21081 0103886 030801AD 3/8/01 3/11-12/01 0.0614
E01-0263-21081* 0103886 030801AD 3/8/01 3/11-12/01 0.0578
E01-0263-21082 0103887 030801AD 3/8/01 3/11-12/01 0473
E01-0263-21082* 0103887 030801AD 3/8/01 3/11-12/01 0.517
E01-0263-21083 0103888 030801AD 3/8/01 3/11-12/01 1.66
E01-0263-21083* 1 0103888 030801AD 3/8/01 3/11-12/01 1.52
E01-0263-21084 ., 0103889 030801AD 3/8/01 3/11-12/01 0.0862
E01-0263-21084* ' 0103889 030801AD 3/8/01 3/11-12/01 0.0878
AVERAGE: 0.920
STANDARD DEVIATION: 0.576

* 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
D 1D Number Date Date Found (pg/g)
1991 0008016 111700ADD 11/17/00 11/20/00 15.9
1991* 0008016 111700ADD 11/17/00 11/20/00 16.4
1992 ¢ 0008017 111700ADD 11/17/00 11/20/00 22.8
1992* 0008017 111700ADD 11/17/00 11/20/00 21.9
1993 ¥ 0008018 111700ADD 11/17/00 11/20/00 7.02
1993* 0008018 111700ADD 11/17/00 11/20/00 6.69
1994 0008019 111700AD 11/17/00 11/19/00 2.82
1994* 0008019 111700AD 11/17/00 11/19/00 2.93
1995 ~i 0008020 111700AD 11/17/00 11/19/00 3.53
1995* 0008020 111700AD 11/17/00 11/19/00 3.60
1996 0008021 111700ADD 11/17/00 11/20/00 132
1996* 0008021 111700ADD 11/17/00 11/20/00 13.5
1997 ' 0008022 111700AD 11/17/00 11/19/00 5.62
1997* 0008022 111700AD 11/17/00 11/19/00 5.58
1998 ~ 0008023 111700AD 11/17/00 11/19/00 3.72
1998* 0008023 111700AD 11/17/00 11/19/00 3.86
1999 .« 0008024 111700ADD 11/17/00 11/20/00 15.5
1999* 0008024 111700ADD 11/17/00 11/20/00 16.1
2000 - 0008025 111700AD 11/17/00 11/19/00 5.97
2000* 0008025 111700AD 11/17/00 11/19/00 6.10
AVERAGE: 9.64
STANDARD DEVIATION: 6.57
* Duplicate injection
LOQ =0.01 ng/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 1D Number Date Date Found (pg/g)

2301 ¢ 0008086 112000A 11/20/00 11/20-21/00 NQ
2301* 0008086 112000A 11/20/00 11/20-21/00 NQ
2302 © 0008087 112000A 11/20/00 11/20-21/00 NQ
2302* 0008087 112000A 11/20/00 11/20-21/00 NQ
2303 © 0008088 112000A 11/20/00 11/20-21/00 NQ
2303* 0008088 112000A 11/20/00 11/20-21/00 NQ
2305 0008089 112000A 11/20/00 11/20-21/00 NQ
2305* 0008089 112000A 11/20/00 11/20-21/00 NQ
2307 M 0008090 112000A 11/20/00 11/20-21/00 NQ
2307* 0008090 112000A 11/20/00 11/20-21/00 NQ
2308 M 0008091 112000A 11/20/00 11/20-21/00 NQ
2308* 0008091 112000A 11/20/00 11/20-21/00 NQ
2314 W 0008092 112000A 11/20/00 11/20-21/00 NQ
2314* 0008092 112000A 11/20/00 11/20-21/00 NQ
2316 0008093 112000A 11/20/00 11/20-21/00 NQ
2316* 0008093 112000A 11/20/00 11/20-21/00 NQ
2317 7 0008094 112000A 11/20/00 11/20-21/00 NQ
2317* 0008094 112000A 11/20/00 11/20-21/00 NQ
2320 7 0008095 112000A 11/20/00 11/20-21/00 NQ
2320* 0008095 112000A 11/20/00 11/20-21/00 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/g for liver and 0.01 pg/mL for serum

For values recorded as NQ, 0.00005 pug/mL (half the value of the lowest calibration
standard, 0.0001 pug/mL) was used to calculate the average and standard deviation.
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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
ID ID Number Date Date Found (pg/g)
2322 ¢ 0008096 112000A 11/20/00 11/20-21/00 0.00454
2322* 0008096 112000A 11/20/00 11/20-21/00 0.00458
2323 1, 0008097 112000A 11/20/00 11/20-21/00 0.00124
2323* 0008097 112000A 11/20/00 11/20-21/00 0.00129
2325 v 0008098 112000A 11/20/00 11/20-21/00 0.00150
2325% 0008098 112000A 11/20/00 11/20-21/00 0.00154
2326 v 0008099 112000A 11/20/00 11/20-21/00 0.00236
2326* 0008099 112000A 11/20/00 11/20-21/00 0.00245
2328 M\ 0008100 112000A 11/20/00 11/20-21/00 0.00167
2328* 0008100 112000A 11/20/00 11/20-21/00 0.00165
2330 ¥ 0008101 112000A 11/20/00 11/20-21/00 0.00185
2330* 0008101 112000A 11/20/00 11/20-21/00 0.00182
2331 ™ 0008102 112000A 11/20/00 11/20-21/00 0.000719
2331* 0008102 112000A 11/20/00 11/20-21/00 0.000763
2332 F 0008103 112000A 11/20/00 11/20-21/00 0.000425
2332* 0008103 112000A 11/20/00 11/20-21/00 0.000430
2333 % 0008104 112000A 11/20/00 11/20-21/00 0.000969
2333* 0008104 112000A 11/20/00 11/20-21/00 0.000966
2334 M\ 0008105 112000A 11/20/00 11/20-21/00 0.00356
2334* 0008105 112000A 11/20/00 11/20-21/00 0.00355
AVERAGE: 0.00189
STANDARD DEVIATION: 0.00126
* 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 (ug/g)
2335 v 0008106 112100A 11/21/00 11/22-23/00 0.00197
2335* 0008106 112100A 11/21/00 11/22-23/00 0.00200
2336 0008107 112100A 11/21/00 11/22-23/00 0.00377
2336% 0008107 112100A 11/21/00 11/22-23/00 0.00378
2337 ¢ 0008108 112100A 11/21/00 11/22-23/00 0.00380
2337* 0008108 112100A 11/21/00 11/22-23/00 0.00363
2338 M 0008109 112100A 11/21/00 11/22-23/00 0.00555
2338* 0008109 112100A 11/21/00 11/22-23/00 0.00535
2339 ¥ 0008110 112100A 11/21/00 11/22-23/00 0.00540
2339* 0008110 112100A 11/21/00 11/22-23/00 0.00518
2341 0008111 112100A 11/21/00 11/22-23/00 0.00306
2341 0008111 112100A 11/21/00 11/22-23/00 0.00313
2342 " 0008112 112100A 1121/00  11/22-23/00 0.00312
2342% 0008112 112100A 11/21/00 11/22-23/00 0.00320
2343 /N\‘ 0008113 112100A 11/21/00 11/22-23/00 0.00329
2343* 0008113 112100A 11/21/00 11/22-23/00 0.00332
2344 ¥ 0008114 112100A 11/21/00 11/22-23/00 0.00402
2344* 0008114 112100A 11/21/00 11/22-23/00 0.00405
2346 ¥ 0008115 112100AD 11/21/00 11/27/00 0.0141
2346* 0008115 112100AD 11/21/00 11/27/00 0.0146
AVERAGE: 0.00482
STANDARD DEVIATION: 0.00341

* 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 ID Number Date Date Found (pg/g)
2347 ¢ 0008116 112100AD 11/21/00 11/27/00 0.0383
2347* 0008116 112100AD 11/21/00 11/27/00 0.0370
2348 F 0008117 112100AD 11/21/00 11/27/00 0.0456
2348* 0008117 112100AD 11/21/00 11/27/00 0.0465
2353 F 0008118 112100AD 11/21/00 11/27/00 0.0234
2353* 0008118 112100AD 11/21/00 11/27/00 0.0227
2354 ™ 0008119 112100AD 11/21/00 11/27/00 0.0184
2354* 0008119 112100AD 11/21/00 11/27/00 0.0189
2355 M 0008120 112100A 11/21/00 11/22-23/00 0.0110
2355+ " 0008120 112100A 11/21/00 11/22-23/00 0.0105
2357 M 0008121 112100AD 11/21/00 11/27/00 0.0616
2357* 0008121 112100AD 11/21/00 11/27/00 0.0629
2358 ¢ 0008122 112100AD 11/21/00 11/27/00 0.0175
2358* 0008122 112100AD 11/21/00 11/27/00 0.0189
2359 = 0008123 112100AD 1i/21/00 11/27/00 0.0211
2359* 0008123 112100AD 11/21/00 11/27/00 0.0211
2360 M 0008124 112100A 11/21/00 11/22-23/00 0.00623
2360* 0008124 112100A 11/21/00 11/22-23/00 0.00628
2363 M 0008125 112100AD 11/21/00 11/27/00 0.0172
2363* 0008125 112100AD 11/21/00 11/27/00 0.0191
AVERAGE: 0.0262
STANDARD DEVIATION: 0.0168
* Duplicate injection
LOQ = 0.01 ug/g for liver and 0.01 pg/mL for serum
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Table XIV.Summary of PFOS in Control Adult Serum Samples

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found ﬂ;ﬂmL!
E01-0263-21005 /1 0103810 030701A 3/7/01 3/9/01 0.0463"
E01-0263-21005* 0103810 030701A 3/7/01 3/9/01 0.0455 -
E01-0263-21006 » 0103811 030701A 3/7/01 3/9/01 0.00828-
E01-0263-21006* 0103811 030701A 3/7/01 3/9/01 0.00928~
E01-0263-21007% 0103812 030701A 3/7/01 3/9/01 0.00954 -
E01-0263-21007* 0103812 030701A 3/7/01 3/9/01 0.0103 ~
E01-0263-21008 4, 0103813 030701A 3/7/01 3/9/01 0.00319 :(
E01-0263-21008* 0103813 030701A 3/7/01 3/9/01 0.00452
E01-0263-21009 ~ 0103814 030701A 3/7/01 3/9/01 0.00423~
E01-0263-21009* 0103814 030701A 3/7/01 3/9/01 0.00616 ~
E01-0263-21025 0103830 030701B 3/7/01 3/9-10/01 0.00285
E01-0263-21025* 0103830 030701B 3/7/01 3/9-10/01 0.00207
E01-0263-21026 ' 0103831 030701B 3/7/01 3/9-10/01 NQ
E01-0263-21026* 0103831 030701B 3/7/01 3/9-10/01 NQ
E01-0263-21027~ 0103832 030701B 3/7/01 3/9-10/01 NQ
E01-0263-21027* 0103832 030701B 3/7/01 3/9-10/01 NQ
E01-0263-21028 ¥ 0103833 030701B 3/7/01 3/9-10/01 0.00428
E01-0263-21028* 0103833 030701B 3/7/01 3/9-10/01 0.00265
E01-0263-21029 ¥ 0103834 030701B 3/7/01 3/9-10/01 NQ
E01-0263-21029* 0103834 030701B 3/7/01 3/9-10/01 NQ
AVERAGE: 0.00797
STANDARD DEVIATION: 0.0134

* 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/mlL))

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 ug/g for liver and 0.01 pg/mL for serum

Centre Analytical Laboratories, Inc.
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Table XV. 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 (ug/mL)
1961 m 0008026 112100B 11/21/00 11/23/00 0.00605
1961* 0008026 112100B 11/21/00 11/23/00 0.00594
1962 - 0008027 112100B 11/21/00 11/23/00 0.00494
1962* P 0008027 112100B 11/21/00 11/23/00 0.00501
1963 0008028 112100B 11/21/00 11/23/00 0.00844
1963* 0008028 112100B 11/21/00 11/23/00 0.00825
1964 ¢ 0008029 112100B 11/21/00 11/23/00 0.00798
1964* 0008029 112100B 11/21/00 11/23/00 0.00761
1965 M 0008030 112100B 11/21/00 11/23/00 0.0104
1965* 0008030 112100B 11/21/00 11/23/00 0.0103
1966 f 0008031 112100B 11/21/00 11/23/00 0.0358
1966* 0008031 112100B 11/21/00 11/23/00 0.0357
1967 m 0008032 112100BD 11/21/00 11/27-28/00 6.11
1967* 0008032 112100BD 11/21/00 11/27-28/00 6.02
1968 0008033 112100BD 11/21/00 11/27-28/00 3.80
1968* 0008033 112100BD 11/21/00 11/27-28/00 3.81
1969 M 0008034 112100BD 11/21/00 11/27-28/00 0.843
1969* 0008034 112100BD 11/21/00 11/27-28/00 0.849
1970 P 0008035 112100BD 11/21/00 11/27-28/00 141
1970* 0008035 112100BD 11/21/00 11/27-28/00 1.38
AVERAGE: 1.22
STANDARD DEVIATION: 2.03
* Duplicate injection
LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XVL. 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 gggmLz

E01-0263-21010 ) 0103815 030701AD 3/7/01 3/10/01 12.8
E01-0263-21010* 0103815 030701AD 3/7/01 3/10/01 12.1
E01-0263-21011 M 0103816 030701AD 3/7/01 3/10/01 18.2
E01-0263-21011% 0103816 030701AD 3/7/01 3/10/01 20.1
E01-0263-21012 m 0103817 030701AD 3/7/01 3/10/01 225
E01-0263-21012* 0103817 030701AD 3/7/01 3/10/01 . 24.0
E01-0263-21013 » 0103818 030701AD 3/7/01 3/10/01 204
E01-0263-21013* 0103818 030701AD 3/7/01 3/10/01 204
E01-0263-21014 M 0103819 030701AD 3/7/01 3/10/01 10.6
E01-0263-21014* 0103819 030701AD 3/7/01 3/10/01 10.6
E01-0263-21030 = 0103835 030701BD 3/7/01 3/10-11/01 0.870
E01-0263-21030* 0103835 030701BD 3/7/01 3/10-11/01 0.854
E01-0263-21031 & 0103836 030701BD 3/7/01 3/10-11/01 6.70
E01-0263-21031* 0103836 030701BD 3/7/01 3/10-11/01 6.43
E01-0263-21032 ~ 0103837 030701BD 3/7/01 3/10-11/01 0.443
E01-0263-21032* 0103837 030701BD 3/7/01 3/10-11/01 0.468
E01-0263-21033 = 0103838 030701BD 3/7/01 3/10-11/01 8.88
E01-0263-21033* 0103838 030701BD 3/7/01 3/10-11/01 8.38
E01-0263-21034 /= 0103839 030701BD 3/7/01 3/10-11/01 1.68
E01-0263-21034* 0103839 030701BD 3/7/01 3/10-11/01 1.74
AVERAGE: 10.4
STANDARD DEVIATION: 8.15

* Duplicate injection

LOQ = 0.01 ug/g for liver and 0.01 pg/mL for serum
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Table XVII. Summary of PFOS in Adult Serum Samples at 6.2 ppm a.i.
(Test Termination 6 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID ID Number Date Date Found (ug/mL)
E01-0263-21015 ~* 0103820 030701AD 3/7/01 3/10/01 47.1
E01-0263-21015* 0103820 030701AD 3/7/01 3/10/01 447
E01-0263-21016 M 0103821 030701AD 3/7/01 3/10/01 404
E01-0263-21016* 0103821 030701AD 3/7/01 3/10/01 35.5
E01-0263-21017 ~1 0103822 030701AD 3/7/01 3/10/01 455
E01-0263-21017* 0103822 030701AD 3/7/01 3/10/01 44
E01-0263-21018 M 0103823 030701AD 3/7/01 3/10/01 23.5
E01-0263-21018* 0103823 030701AD 3/7/01 3/10/01 24.7
E01-0263-21019 M 0103824 030701AD 3/7/01 3/10/01 20.3
E01-0263-21019* 0103824 030701AD 3/7/01 3/10/01 20.8
E01-0263-21035 ~ 0103840 030701BD 3/7/01 3/10-11/01 17.8
E01-0263-21035* 0103840 030701BD 3/7/01 3/10-11/01 17.3
E01-0263-21036 * 0103841 030701BD 3/7/01 3/10-11/01 2.83
E01-0263-21036* 0103841 030701BD 3/7/01 3/10-11/01 2.87
E01-0263-21037 + 0103842 030701BD 3/7/01 3/10-11/01 3.48
E01-0263-21037* 0103842 030701BD 3/7/01 3/10-11/01 4.12
E01-0263-21038 ¢ 0103843 030701BD 3/7/01 3/10-11/01 61.9
E01-0263-21038* 0103843 030701BD 3/7/01 3/10-11/01 60.3
E01-0263-21039 © 0103844 030701BD 3/7/01 3/10-11/01 3.69
E01-0263-21039* 0103844 030701BD 3/7/01 3/10-11/01 2.79
AVERAGE: 26.2
STANDARD DEVIATION: 20.0
* Duplicate injection

LOQ = 0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XVIII. Summary of PFOS in Adult Serum Samples at 17.6 ppm
a.i. (Test Termination 19 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found (ng/mL)
1991 M 0008036 112100BDD 11/21/00 11/28/00 41.0
1991* 0008036 112100BDD 11/21/00 11/28/00 41.1
1992 0008037 112100BDD 11/21/00 11/28/00 47.0
1992* 0008037 112100BDD 11/21/00 11/28/00 49.5
1993 M 0008038 112100BDD 11/21/00 11/28/00 199
1993* 0008038 112100BDD 11/21/00 11/28/00 198
1994 ¥ 0008039 112100BDD 11/21/00 11/28/00 93.9
1994* 0008039 112100BDD 11/21/00 11/28/00 93.0
1995 M 0008040 112100BDD 11/21/00 11/28/00 182
1995+ 0008040 112100BDD 11/21/00 11/28/00 180
1996 1~ 0008041 112100BDD 11/21/00 11/28/00 218
1996* 0008041 112100BDD 11/21/00 11/28/00 217
1997 M 0008042 112100BDD 11/21/00 11/28/00 214
1997* 0008042 112100BDD 11/21/00 11/28/00 212
1998 0008043 112100BDD 11/21/00 11/28/00 156
1998* 0008043 112100BDD 11/21/00 11/28/00 156
1999 " 0008044 112100BDD 11/21/00 11/28/00 156
1999* 0008044 112100BDD 11/21/00 11/28/00 161
2000 ¢ 0008045 112100BDD 11/21/00 11/28/00 200
2000* 0008045 112100BDD 11/21/00 11/28/00 205

* Duplicate injection

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

Centre Analytical Laboratories, Inc.
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Centre Study No.: 023-042

Table XIX. Summary of PFOS in Adult Serum Samples at 17.6 ppm

a.i. (6 Week Samples)
Sponsor Centre Set Extraction Analysis Analyte
1)) 1D Number Date Date Found (pg/mL)
E01-0263-21020 ~, 0103825 030801AD 3/7/01 3/11-12/01 18.6
E01-0263-21020* 0103825 030801AD 3/7/01 3/11-12/01 18.1
E01-0263-21021 &, 0103826 030701AD 3/7/01 3/10/01 152
E01-0263-21021* 0103826 030701AD 3/7/01 3/10/01 151
E01-0263-21022 /A 0103827 030701AD 3/7/01 3/10/01 156
E01-0263-21022* 0103827 030701AD 3/7/01 3/10/01 157
E01-0263-21023 4 0103828 030701AD 3/7/01 3/10/01 137
E01-0263-21023* 0103828 030701AD 3/7/01 3/10/01 138
E01-0263-21024 »* 0103829 030801AD 3/7/01 3/11-12/01 422
E01-0263-21024* 0103829 030801AD 3/7/01 3/11-12/01 39.1
E01-0263-21040 - 0103845 030701BD 3/7/01 3/10-11/01 559
E01-0263-21040* 0103845 030701BD 3/7/01 3/10-11/01 62.1
E01-0263-21041 = 0103846 030701BD 3/7/01 3/10-11/01 49.8
E01-0263-21041* 0103846 030701BD 3/7/01 3/10-11/01 432
E01-0263-21042 » 0103847 030701BD 3/7/01 3/10-11/01 15.8
E01-0263-21042* 0103847 030701BD 3/7/01 3/10-11/01 17.7
E01-0263-21043 ~ 0103848 030701BD 3/7/01 3/10-11/01 18.5
E01-0263-21043* 0103848 030701BD 3/7/01 3/10-11/01 17.3
E01-0263-21044 0103849 030701BD 3/7/01 3/10-11/01 14.1
E01-0263-21044* 0103849 030701BD 3/7/01 3/10-11/01 144
AVERAGE: 65.9
STANDARD DEVIATION: 575
* Duplicate injection
LOQ =0.01 pg/g for liver and 0.01 pg/mL for serum
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Table XX. 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 mﬂmLz
2301 0008126 112700A 11/27/00 11/28-29/00 NQ
2301* 0008126 112700A 11/27/00 11/28-29/00 NQ
2302 ¥ 0008127 112700A 11/27/00 11/28-29/00 NQ
2302* 0008127 112700A 11/27/00 11/28-29/00 NQ
2303 ¢ 0008128 112700A 11/27/00 11/28-29/00 0.00458
2303* 0008128 112700A 11/27/00 11/28-29/00 0.00453
2305 M 0008129 112700A 11/27/00 11/28-29/00 NQ
2305+ 0008129 112700A 11/27/00 11/28-29/00 NQ
2307 0008130 112700A 11/27/00 11/28-29/00 0.00278
2307* 0008130 112700A 11/27/00 11/28-29/00 0.00272
2308 M 0008131 112700A 11/27/00 11/28-29/00 NQ
2308* 0008131 112700A 11/27/00 11/28-29/00 NQ
2314 M 0008132 112700A 11/27/00 11/28-29/00 NQ
2314* 0008132 112700A 11/27/00 11/28-29/00 NQ
2316 M 0008133 112700A 11/27/00 11/28-29/00 0.00381
2316* 0008133 112700A 11/27/00 11/28-29/00 0.00379
2317 = 0008134 112700A 11/27/00 11/28-29/00 0.00626
2317+ 0008134 112700A 11/27/00 11/28-29/00 0.00601
2320 F 0008135 112700A 11/27/00 11/28-29/00 0.00141
2320* 0008135 112700A 11/27/00 11/28-29/00 0.00153
AVERAGE: 0.00190
STANDARD DEVIATION: 0.00222
* 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/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

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

Sponsor Centre Set Extraction Analysis Analyte
ID 1D Number Date Date Found mgmL!
2322 = 0008136 112700A 11/27/00 11/28-29/00 0.0464
2322+ 0008136 112700A 11/27/00 11/28-29/00 0.0472
2323 M 0008137 112700A 11/27/00 11/28-29/00 0.0274
2323* 0008137 112700A 11/27/00 11/28-29/00 0.0281
2325 0008138 112700A 11/27/00 11/28-29/00 0.0497
2325* 0008138 112700A 11/27/00 11/28-29/00 0.0487
2326 ¢ 0008139 112700A 11/27/00 11/28-29/00 0.0160
2326* 0008139 112700A 11/27/00 11/28-29/00 0.0156
2328 M 0008140 112700D 11/27/00 11/29-30/00 0.249
2328* 0008140 112700D 11/27/00 11/29-30/00 0.250
2330 & 0008141 112700A 11/27/00 11/28-29/00 0.00788
2330* 0008141 112700A 11/27/00 11/28-29/00 0.00747
2331 M 0008142 112700A 11/27/00 11/28-29/00 0.0101
2331* 0008142 112700A 11/27/00 11/28-29/00 0.00998
233247 0008143 112700A 11/27/00 11/28-29/00 0.0113
2332* 0008143 112700A 11/27/00 11/28-29/00 0.0110
2333F 0008144 112700A 11/27/00 11/28-29/00 0.0339
2333+ 0008144 112700A 11/27/00 11/28-29/00 0.0339
2334 N 0008145 112700A 11/27/00 11/28-29/00 0.0554
2334*- 0008145 112700A 11/27/00 11/28-29/00 0.0555
AVERAGE: 0.0507
STANDARD DEVIATION: 0.0701
* Duplicate injection
LOQ = 0.01 ng/g for liver and 0.01 pg/mL for serum
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Table XXII. 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 (ug/mL)

2335 ¥ 0008146 112700B 11/27/00 11/29/00 0.0159
2335+ 0008146 112700B 11/27/00 11/29/00 0.0162
2336 F 0008147 112700D 11/27/00 11/29-30/00 0.118
2336* 0008147 112700D 11/27/00 11/29-30/00 0.124
2337 ¢ 0008148 112700D 11/27/00 11/29-30/00 0.181
2337+ 0008148 112700D 11/27/00 11/29-30/00 0.183
2338 M 0008149 112700D 11/27/00 11/29-30/00 0.0584
2338*/ 0008149 112700D 11/27/00 11/29-30/00 0.0592
2339 M 0008150 112700D 11/27/00 11/29-30/00 0.0889
2339* 0008150 112700D 11/27/00 11/29-30/00 0.0840
2341 M 0008151 112700D 11/27/00 11/29-30/00 0.0556
2341* 0008151 112700D 11/27/00 11/29-30/00 0.0558
2342 ¥ 0008152 112700B 11/27/00 11/29/00 0.0380
2342* 0008152 1127008 11/27/00 11/29/00 0.0383
2343 M 0008153 112700D 11/27/00 11/29-30/00 0.0700
2343* 0008153 112700D 11/27/00 11/29-30/00 0.0717
2344 F 0008154 112700D 11/27/00 11/29-30/00 0.0676
2344* 0008154 112700D 11/27/00 11/29-30/00 0.0688
2346 0008155 112700B 11/27/00 11/29/00 0.0371
2346* 0008155 112700B 11/27/00 11/29/00 0.0373
AVERAGE: 0.0734

STANDARD DEVIATION: 0.0466

* Duplicate injection

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

Centre Analytical Laboratories, Inc.
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Table XXIII. Summary of PFOS in Juvenile Serum Samples at 17.6

ppm a.i. (Test Termination 12 Weeks)

Sponsor Centre Set Extraction Analysis Analyte
D ID Number Date Date Found (ug/mL)
2347 & 0008156 112700D 11/27/00 11/29-30/00 0.490
2347+ 0008156 112700D 11/27/00 11/29-30/00 0.496
2348 ¥ 0008157 112700D 11/27/00 11/29-30/00 0.150
2348* 0008157 112700D 11/27/00 11/29-30/00 0.156
2353 ¥+ 0008158 112700D 11/27/00 11/29-30/00 0.894
2353* 0008158 112700D 11/27/00 11/29-30/00 0.908
2354 M 0008159 112700D 11/27/00 11/29-30/00 0.591
2354+ 0008159 112700D 11/27/00 11/29-30/00 0.621
2355 M 0008160 112700D 11/27/00 11/29-30/00 0.399
2355+ 0008160 112700D 11/27/00 11/29-30/00 0.384
2357 M 0008161 112700D 11/27/00 11/29-30/00 0.547
2357+ 0008161 112700D 11/27/00 11/29-30/00 0.547
2358 = 0008162 112700D 11/27/00 11/29-30/00 0.512
2358* 0008162 112700D 11/27/00 11/29-30/00 0.517
2359 1= " 0008163 112700D 11/27/00 11/29-30/00 0.402
2359+ 0008163 112700D 11/27/00 11/29-30/00 0.404
2360 M 0008164 112700D 11/27/00 11/29-30/00 0.521
2360* 0008164 112700D 11/27/00 11/29-30/00 0.514
2363 M 0008165 112700D 11/27/00 11/29-30/00 0.439
2363* 0008165 112700D 11/27/00 11/29-30/00 0.434
AVERAGE: 0.496
STANDARD DEVIATION: 0.184
* Duplicate injection
LOQ = 0.01 ug/g for liver and 0.01 pg/mL for serum
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Table XXIV. Summary of Percent Moistures for Mallard Liver

Samples
Sponsor Centre Average
ID ID % Moisture
1961 0008006 69.7
1962 0008007 734
1963 0008008 75.7
1964 0008009 69.2
1965 0008010 71.9
1966 0008011 75.0
1967 0008012 72.8
1968 0008013 70.4
1969 0008014 69.5
1970 0008015 72.9
1991 0008016 75.3
1992 0008017 71.8
1993 0008018 71.9
1994 0008019 71.8
1995 0008020 715
1996 0008021 724
1997 0008022 70.5
1998 0008023 71.3
1999 0008024 69.8
2000 0008025 72.0
2301 0008086 76.6
2302 0008087 77.3
2303 0008088 72.7
2305 0008089 725
2307 0008090 72.3
2308 0008091 72.0
2314 0008092 75.0
2316 0008093 69.6
2317 0008094 71.8
2320 0008095 71.6
2322 0008096 71.6
2323 0008097 72.5
2325 0008098 73.2
2326 0008099 72.6
2328 0008100 72.0
2330 0008101 68.9
2331 0008102 714
2332 0008103 71.7
2333 0008104 69.8
2334 0008105 68.1
2335 0008106 71.7

Centre Analytical Laboratories, Inc.
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Table XXIV (cont’). Summary of Percent Moistures for Mallard Liver

Samples
Sponsor Centre Average
ID ID % Moisture
2336 0008107 69.7
2337 0008108 69.7
2338 0008109 69.8
2339 0008110 70.6
2341 0008111 72.6
2342 0008112 78.2
2343 0008113 70.9
2344 0008114 69.2
2346 0008115 70.9
2347 0008116 69.7
2348 0008117 70.3
2353 0008118 73.2
2354 0008119 68.5
2355 0008120 67.8
2357 0008121 74.5
2358 0008122 72.0
2359 0008123 73.6
2360 0008124 69.0
2363 0008125 74.1
E01-0263-21065 0103870 73.8
E01-0263-21066 0103871 81.0
E01-0263-21067 0103872 824
E01-0263-21068 0103873 758
E01-0263-21069 0103874 782
E01-0263-21070 0103875 774
E01-0263-21071 0103876 71.5
E01-0263-21072 0103877 74.8
E01-0263-21073 0103878 715
E01-0263-21074 0103879 82.7
E01-0263-21075 0103880 71.7
E01-0263-21076 0103881 71.9
E01-0263-21077 0103882 71.5
E01-0263-21078 0103883 76.0
E01-0263-21079 0103884 63.8
E01-0263-21080 0103885 78.2
E01-0263-21081 0103886 73.6
E01-0263-21082 0103887 76.7
E01-0263-21083 0103888 814
E01-0263-21084 0103889 72.3
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FIGURES
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Centre Study No.: 023-042

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

i Sample Index: 1 . ' 4.54
| Sample Type: Standard .
! Concentration: 0.100 450
| Acq. Date: 11/22/00
! Acq. Time: 12:11:52 PM 400
i Modified: Yes 350
| Bunching Factor: 1
! Noise Threshold: 2.82 300 *
{ Area Threshold: 14.08 a2 °
i Num. Smooths: 1 8_' 250
{ RT Window: 30.0 sec =
‘ Expected RT: 4.52 min @ 200
. Sep. Width: 0.20 2 i
E Sep. Height: 0.01 e 150 5
Exp. Peak Ratio: 5.00
Exp. Adj. Ratio: 4.00 100
Exp. Val. Ratjo: 3.00
Use Relative RT: Ro 50 6.43
. - T i s S PP
Int. Type: Manuval - 0 -
! Retention Time: 4.5 min ' 2 3 - 4 5 6 7
i Area: 1548.4  counts Time, min
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Figure 3. Chromatogram Representing a 1.0 ng/mL standard for
PFOS

Sample nde: N

Sample Type: Standard 26895 ' 4.54

i Concentration: 1.000

! Req. Date: 11/22/00 2500

1 Acqg. Time: 12:49:51 pM

. Modified: Yes 2000

i Bunching Factor: 1’

i Noise Threshold: 2,82

' Area Threshold: 14.08 2 . .

i Num. Smooths: 1 o 1500 ;

! RT Window: 30.0 sec 2

é Expected RT: 4.52 min 2

| Sep. Width: 0.20 2 1000

; Sep. Height: 0.01 -

i Exp. Peak Ratio: 5.00

*I Exp. Adj. Ratio:  4.00

! Exp. Val. Ratio: 3.00 500 .

| Use Relative RT: Mo »

]

{*Int. Type: Manual -
i Re:enc{gn Time: 4.4 min 0 1 2 - 3 -4 s 6 7

- Area: 8355.5 counts _‘___li[n_e_: min
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Figure 4. Chromatogram Representing a Reagent Blank for PFOS
(Centre ID Reagent Blank A, Set: 112000A)

le Index: []

Samp ' : 4.57
Sample Type: Blank - 133 .
Concentration: 0.-000 .
Acq. Date: 11/20/00 120 N
-t Acq. Time: 05:21:16 PM -
Modified: Yes 100
Bunching Factor: 1 .

Noise Threshold: 2.82

i
i
i
Area Threshold: 14.08 -g 80,
Num. Smooths: 1- o ! -
RT Window: 30.0 sec = !
Expected RT: 4.52 min @ 5°‘i _
Sep. Width: 0.20 2 : : +
Sep. ‘Height: 0.01 = 1. ,
Exp. Peak Ratio: 5.00 4°| 468
Exp. Adj. Ratio: 4.00 i g 6.92 .
Exp. Val. Ratio:  3.00 201 447.F 1 500 07820 v 722
| Use Relative RT: No 'l - J A ale ,.,".‘"f'.".f"',vl.,-N' ] S
' . :_:‘_ H . 'I-.. i - ’
i Int. Type: Manual [ SO A . et i
{ Retention Time: 4.57 min 0 1. 2 3 4 s 6 T
\ Area: 432.0 counts - Time, min i
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Figure 5. Chromatogram Representing Control Mallard Serum for
PFOS (Centre ID: 0003803 Blank A, Set: 112100B)

Sample Type: Blank . 4.53
Concentration: 0.000 200 :
Acq. Date: 11/23/00
Acq. Time: 03:38:52 aM
"Modified: Yes 150
Bunching Factor: 1
Noise Threshold: 2.82
| Area Threshold: 14.08 2 .
Num. Smooths: 1 o - .
RT Window: 30.0 sec 2 100 i
Expected RT: 4.52 min @
Sep. Width: 0.20 2
Sep. Height: 0.01 =
Exp. Peak Ratio: 5.00
Exp. Adj. Ratio:  4.00 50
Exp. Val. Ratio: 3.00
Use Relative RT: No ’ 445 7.
Int. Type: Manual 0 . - ce o
| Retention Time: 4.54 min 1 2. 3 4
Area: 612.8 counts : Time, min
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Figure 6. Chromatogram Representing Control Mallard Liver for
PFOS, (Centre ID: 0003804 Blank A, Set: 112000A)

: Sample Type: Blank . 227 ) 4.58
Concentration: 0.000
Acq. Date: 11/20/00
Acq. Time: 05:46:39 pM 200
Modified: Yes
i Bunching Factor: 1 :
Noise Threshold: 2.82 150

Area Threshold: 14.08 4 .
Num. Smooths: 1 i o “
RT Window: 30.0 sec 2> !
Expected RT: 4.52 min 2 100
Sep. Width: 0.20 2
Sep. Height: 0.01 =
Exp. Peak Ratio: 5.00 . . o
Exp. Adj. Ratio:  4.00 50 , -4.66
Exp. Val. Ratio: 3.00 . vi- _5.00 :
Use Relative RT: No - 443 ) ~5.40 6.10° g 59 7.58
) o~ T A IV e
i Int. Type: Manual ol - . ) ‘ - A N Vs PRI
| Retention Time: 4.56 min . 1 2 3 4 5 6 7
1 Area: 829.8  counts ; . Time, min
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Figure 7. Chromatogram Representing Control Mallard Serum

fortified with 10 ppb of PFOS
(Centre ID: 0003803 Spk A, Set: 112100B)

! "sample Index: 12 . . R
i Sample Type: Qc - 2150 4.53
Concentration: _ 0.800 ’
Acq. Date: 11/23/00 . 2000 :
Acq. Time: 04:04:15 aM ’
| Modified: Yes |
‘ Bunching Factor: =~ 1 . 1500 !
. . Noise Threshold: 2.82 :
Area Threshold: - 14.08 2 !
| Num. Smooths: 1 ) i
| RT Window: ’ 30.0 sec 2 |
i : ] 1000 ;
| Expected RT: 4.52 min g i
| Sep. Width: 0.20 2 |
. Sep. Height: 0.01 = i
. Exp. Peak Ratio: 5.00 '
! Exp. Adj. Ratio: 4.00 500 -
| Exp. Val. Ratio: 3.00 !
Use Relative RT: No i
N - {
! Inc. Type: Manual 0! - =
{ Retention Time: 4.53  min 1 2 3 4° $ -8 .7
| Area: . 6557.7  counts i Time, min
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Figure 8.

i Sample Index:

| Sample Type:

i Concentration:
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Modified:

. Area Threshold:
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' RT Window:
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, Sep. Width:
Sep. Height:
Exp.
Exp.
| ExXp.
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: Retention Time:
; Area:
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Bunching Factor:
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Peak Ratio:
Adj. Ratio:
Val. Ratio:
Use Relative RT:

Centre Study No.: 023-042

Chromatogram Representing Control Mallard Liver
Fortified at 1000 ppb with PFOS
(Centre ID: 0003804 Spk A, Set: 112100A)

o . 4.53
1.600 3281
11/22/00 3000
02:31:00 PM -
Yes 2500
H .
2.82
-14.08 g 2000
1 13]
30.0 . sec 2
4.52° min @ 1500
0.20 2
$.00 1200 )
4.00
3.0 500 i
Manual 0 a
4:5¢ min 1 2 . 3 4 5 6 7
10563.0 counts Time, min -
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Sample
Sample Type:
Concentration:
Acq. Date:
Acq. Time:

Modified:

Area Threshold:
Num. Smooths:
RT Window: -
Expacted RT:
Sep. Width:
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Start Tima:
End Time:

Bunching Factor:
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Exp. Peak Ratio:
Exp. AdJ, Ratio:
Exp. Val. Ratio:
Use Relative RT:
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Figure 9. Chromatogram Representing Juvenile Mallard Serum
Sample (Centre ID: 0008143, Sponsor ID: 2332,

Set: 112700A)

Ny ' 449
11/29/00 ““]
04:07:58 ax 1300,
I“ : 1200 .
2.82 1100
1408 ]
1 1000
30,0 sec
4.52 min 900 i \
8.20 :'
0.01 8 mo4 ]
5.00 :
1.00 £ mmI
3.00
Ho g 6001
Manual 5001'
4.50  min I
4677.3  counts 4°°;
1.41e+003 ¢cps
440 min a0 ]
4.58  min - 200!
’ |
. 100 .
ol

05 1.0 1.5
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Figure 10. Chromatogram Representing Juvenile Mallard Liver
Sample (Centre ID: 0008108, Sponsor ID: 2337,
Set: 1121004A)

RO

Saple Inde: Z ) |

i
[ Sample Type: Unknown 3498 4:54 .
| Concentration: N/A . .
f Acq. Date: 11/22/00
! Acq. Time: 04:25:14 M 3000 . . -
! Modified: Yes
| Bunching Factor: 1 ) 2500
; Noise Threshold: 2.82
Area Threshold: 14.08 2 ;
) Num, Smooths: 1 8 2000
! RT Window: 30.0 sec 2
| Expected RT: 4.52 min § 1500 N
| Sep. Width: 0.20 €
| sep. Height: 0.01 = -
i Exp. Peak Ratio: 5.00 1000: .
j Exp. Adj. Ratio: 4.00
i Exp. Val. Ratio: 3.00
: Use Relative RT: No 500 .
1
| Int. Type: Manual 0 - -
{ Retention Time: 4.54 min 1 2 -3 T4 5 6 -7
| Area: 11166.9 counts . Time, min
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APPENDIX A

Study Protocol
00P-023-042
(Centre Study No. 023-042)
and
Amendments and Deviation
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Centre Protocol No. 00P-023-042

. STUDY PROTOCOL

STUDY TITLE
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM

MALLARD SERUM AND MALLARD LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/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

TESTING LABORATORY

Centre Analytical Laboratories, Inc. (Centre
: 3048 Research Drive .
State College, PA 16801
Phone §14-231-8032

PROTOCOL IDENTIFICATION NUMBER
00P-023-042

" Centre Analytical Laboratories, Inc. Page 1 of 43
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Title: EXTRACTION OF POTASSIUM PERFLUOROOCT. ANESULFONATE FROM
MALLARD SERUM AND MALLARD LIVER FOR ANALYSIS USING HPLC-
* ELECTROSPRAY/MASS SPECTROMETRY
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Study Title: )
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM
MALLARD SERUM AND MALLARD LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

1. PURPOSE

The purpose of this study is to analyze mallard serum samples and mallard liver
samples for residues of perfluorooctanesulfonate (PFOS) using methods entitled,
*“‘Extraction Of Potassium Perfluorcoctanesulfonate Or Other Fluorochemical
Compounds From Serum For Analysis Using HPLC-Electrospray/Mass
Spectrometry” (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 Practice standards 40
CFR Part 792 (1). . ]

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

Test Material | TCR Number Purity (%) Expiration Date

PFOS TCRO0017-46 | 979 08/31/01

Chemical name and structure of.the compound is presented below.

PFOS
Chemical Name: Perfluorooctanesulfonate
IUPAC 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: 2795-39-37
Molecular Weight: 499 (CsF128057)
0
CgF175—0"
(6]

Note: The neutral molecule and standard form that PFOS (anion) is derived from
is perfluorooctanesulfonate potassium salt [CsF1;503K], 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 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

STUDY DIRECTOR:
Rochelle Robideau
TELEPHONE: 651-778-7065

" FAX NUMBER: 651-778-6176

4. -TESTING FACILITY AND 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

5.  PROPOSED EXPERIMENTAL TIME-FRAME

Experimental Start Date Nov. 6, 2000
Experimental Termination Date Nov. 24, 2000
Report Issued Dec. 30, 2000

6. JUSTIFICATION FOR THE SELECTION OF THE TEST SYSTEM

Mallard serum samples and liver samples collected by Wildlife International, Ltd.
will be used as the test systems for this study. Mallards represent wild bird
populations and they are an EPA recommended species because they do well in a
laboratory environment. Mallard habitats include ponds, lakes and marshes, and

Centre Analytical Laboratories, Inc. Page 4 of 43
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| they are considered aquatic grazers. The use of these matrices for the study was
to determine if PFOS was deposited in the liver and serum of mating adults that
were fed PFOS.

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 lying 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 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) 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-Electrospray/Mass Spectrometry” (3M method number
ETS-8-6.0). The following modifications will be applied to each method:

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

Stack 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
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 pe/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.

Centre Analytical Laboratories, Inc. , ~ Page50f43
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b. 0.1 yg/mlL 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 ugmL 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 dllutmn of
the 0.1 pg/mL and the 0.01 pg/mL fortification solutions.

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

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

0.1 5 . 100 0.005
0.1 2 . 100 0.002
0.1 I - 100 0.001
0.01 5. 100 - 0.000S
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 preparaUOn

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 weight 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
necessary. Samples will be reconstituted in a final volume of 1 mL of
methanol for both matrices.

.
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4. The samples will be analyzed under the following conditions:
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:  Power Macintosh G3

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, 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

1.5 40 60
11.0 40 60

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 Cys etc.) can be used, provided equivalent chromatography is
obtained. :

Tons monitored:

. Approximate
Analyte Mode  Transition Monitored Retention Time (min)
PFOS negative 499 > 99 4.20
Centre Analytical Laboratories, Inc. | Page 7 of 43
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On a day-to-day basis, the retention times may vary slightly' depending on
the batch of mobile phase, etc.

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.

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
tuned for the parent jon 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 dunng routine analysis. The tuning procedure may be repeated as neccssary
10 ensure optjmal sensitivity.

Controls ‘ Set
- IS-Iospray -4000.0
OR-Orifice -61.0
RNG-Focus Ring ’ -270.0
Q0-Quad 0 Rod Offset 100 o
1Q1- Inter quad 1 lens ' - 93
- ST-Stubbies 150
ROI-Quadl Rod Offset . 93
" 1Q2-Inter quad 2 lens - 20.0
RO2-Quad 2 rod offset . 840
ST3-Stubbies 100.0
RO3- Quad 3 rod offset 86.0
DF-CEM Deflection Plate 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 Procedures
a. Inject the same volume (between 10 to 20 uL) 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, must

I
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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.

c. The correlation coefficient (r) for calibration curves generated
must be 20.9925 (r°20.985). 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 (between 10 to 20 L)
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.

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

c. 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.

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.

e. Fortification recoveries within 80 to 120% are acceptable 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 criteria requires an investigation of cause and a full
reanalysis of the affected samples.

f. Samples in which no peaks are detected at the comresponding 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 3:1 signalinoise will be reported as NQ (not
quantifiable).

Centre Analytical Laboratories, Inc. Page 9 of 43
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g. Background levels of apalyte found in control/blank samples that
correspond to values below the LOQ, but are still quantifiable, will be
used to correct fortification 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 International Ltd. have been shipped to Centre
Analytical Laboratories, Inc. for analysis.

All samples will be analyzed according to methods, “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/IVIass Spectrometry" with the
modlﬁcatxons detailed in Section 8.

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.

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 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 and Study Director. Copxcs of amendments will be
sent to the quality assurance unit.

Centre Analytical Laboratories, Inc. : , Page 10 of 43
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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
comrective action if required. Protocol deviations are signed and dated by the
Principal Invesnoator and Study Director 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
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 1mt1als
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 include the fortification level of the
analyte.
c. 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, instrument parameters, and instrument type, etc. The Centre
study number will also be recorded on the first chromatogram of each daily
analytical run.

12,  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 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.
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13.  DATA AND REPORT

1. Al 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 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 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 sexd 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

report 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

compliance. The final report must be approved by the Study Director prior to

signature. A statement of QAU inspections and a statement of GLP compliance

will be included in the final report.

Any comrections 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 and the Study Director.

REPORT DISTRIBUTION:
Original: Study Director
Copy: Centre Archives

14.  ARCHIVE STATEMENT

Study records to be maintained: Records to be maintained for the study include ail
raw data, observations recorded during the conduct of the study, documentation,
chromatograms, specimen tracking information, and study related correspondence.

Centre Analytical Laboratories, Inc. Page 12 of 43
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This includes a description of equipment used during the conduct of ihe 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 cenified as an exact copy. Centre will retain facility-related originals and a copy
of the final report and raw data package. '

1§. 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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16. PROTOCOL APPROVAL

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

Quality Assurance Reviewer, Centre

UL oo: o bl w/ 15fer—
Naomi Lovallo, Ph.D. Date °*
Quality Assurance Auditor

Principal Investigator, Centre

éﬂ;‘/ G.Iffer -H;(/ - | Datc“" l5!00

Scientist

- Facility Management, Centre

QL/ m%j&f g ///f/ﬂ

ohn Flaherty Date
Laboratory Manager
/1§~ NUY - 00
Rnchard A. Gr ziny, Ph. D - Date
President
Study Director, 3M

Dat
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APPENDIX: ANALYTICAL METHODS
A. “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds From Serum for Analysis Usmo HPLC-Electrospray/Mass
Spectrometry”

B. “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds From Liver for Analysis Using HPLC-ElectrospraylMass
Spectrometry”

Centre Analytical Laboratories, Inc. : ' Page 15 of 43
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8.11.7 Dilute working standand l with h:ethanol f°f a W°fk1ﬂg standard 3 solunon of ‘
approx. 0.50 ppm. ]

W 8.12 chgh approxxma!cly 50—60 mg ofsu.rrogaxc standard I-H 1- H, 2-H, 2- H,

3 C,FDSO,H intoa 50 mL volumetng flask and record thc acmal weight -
S BN ot

LE5S A . <3 .
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Centre Protocol No. 00P-023-042
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T LR TN Ay e s

each sample on thi
ey A

19, aO.?.pmnylanmsh'ﬁkute a3 ccsynngeandtnnsfcrthemm lct
%ge Fi]xtcrmtoal.Sngl vial or Jow-volume autovial D o s

wo:nsbceg attached b ‘this docun;cnt, and

e b S =

<, 28 ppropr am‘

3

t gt
= mi of stanc‘ard X conce\utmnon oﬁstandard ug ImL :

=

inLofstandard+mLofsm'Dgate

S AT C P T w2y '4‘ L G
ecuou 1 fimit (MDL) yte and /é'clﬁc : Refcr to MDL report .

for: spcmﬁc MDL and hmxt of quantxtanon' (LOQ) values ses Attzchments B and C).

Iy ST, 0y P

tro sampl - are cxtracted mth mchb chc fsampls o
of the _ac:‘-i.cnon

sampls to d\cr'tmihmc thc contmued

s dor Sy SRR R0y LA e Ot
d 4 of ETS-S-S 1 for method pcrformance criteria
Pl e R

ARY T S R Rl
OLUmON PREVENTION AND WAS('E MANAGEMEM‘ =& ‘
-' EIOTLTACSRII R Rt e T 55
dispased in bxohazzird” ntainers, ﬂammablc solvcnl wastc is’
1 bro

s, ayar «e---—r ~iva

,Wm
fl’ﬂgh'B'I'U“""'m ""Eﬁ'a\uscd 35S pipetie wast
locate; S _gl Foputial

o Centre Anzalyti}:al Laboratories, Inc. ) . 7 Page 23 of 43
-—— !,.~_..,.'.. B} . . - am.. 4

Centre Analytical Laboratories, Inc. ‘ , Page 79 of 104



Centre Study No.: 023-042

c.cxtrachon work.she-t attached to thxs method, and tape in the stu
notebook br mcludc in thc 3-nng Stud bmdcr, as appmpnatc. ) d?'

i~ -.,,.

o C Cah'bmtion standard nccn'tmnon worksheet"

! Analyﬂslof Sérim cr./TEchlmd Extracts forFluorochcmmls';,sﬁg' :
HPLC Elcchospr{zy Mass Spectmmct:y” :
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1

Extraction Worksheet ETS-8-4

. FC-Mix .- E
pprox. 0.5 pm | approx. 5 ppm’
actual . ppm | actual © ppm

- mi o
=77 "< Date & Tnitials -

——
Vortex 15 see. auve ree oo,
—

| PiDette Matiixr: #- g ioesnmrmas 7o v e VOIMDE - ~orrm i

Pipette 1 mi of 05 M_.TBA, pH 10, pH = -w i r ot o e St 8

| Pipette 2 ml'of 0.95 NayCO/0.25M NaHCD3 buffer 2 S B e e G I

| Disoense 5 mL of methylt-butyl ether ~v it~ w4 RS Y TNoA- S Troe s

| Shake ) min - = nor 43 e e e et e 3 <

| Centrifuge 20-25 grime > sv. tm - 71t 3 - ~~w_Centrifuge speedt 7~

Remove 24 mL aliquot of organic Javer - = < ew LA En ot C e s { e

| Puton Nitrogen Evaporator 1o drvness ‘3.~ ~r /3 %3~ Temperature "oy s -~ Zeie

Add_methanol <Z:< v netn Vohume =7zt w UL > ret o o TNeA= =

| Vortex 30 sec v erea imie . £oma o0, - ] TR R SY L et

L Eilter 1riing a Jce B-D svrinee with 2 0.3um filter into & 1.5 mL autoszmple vial
Cont Cal Verifications used same matrix as for std carve. +
¥ty TN T £ O
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‘113 E:gnact spiked liver homogenaies following 12.14-12.25 of this’ method. Usc mse )
tindards to establish each initial curvt on the’ mass spectromctcr. .
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~13.0 DATA A_NALsts AND CALCULATIONS
131, Calealations: ¢

Ca} a:c thc avcragc dcnsxty ofthe hvcrhomogmazc by rccoxdmg mh mass of

en scparate 1.0 mL alxquots of homogenarc.

a]cu>l‘ate the am unt of liv (mg) per | 10 mL homogenate (or concentration
gixspersedsohd tissie per mL of homogenate suspension) using the followxng
cquanon. :

1 i01$ of, PFOS shd other ﬂuomchemxcals in Calibmtxon -
th 'followmg equatxo :

D L of Standard X Conceutmﬁon u ‘/mL Fmal Conccntnhon
% of PFOS in Liver (}xg/g el mg/kg)

- ':14 1 'ﬁ:c mcthod detecbon Timit (MDL) 15 analytc andmamx specxﬁq Rsfcr fo MDL’ '
A speCLﬁC’IVIDL and finit of quanhtznon ('LOQ) valus‘(f_efcﬁmtacbmcnts B ,,,?Cf’)n for

142 "The ollowing qualty control samples aré extracted i each bl:chmamplm o
‘thc quality of the extracfion and analys

lxvals’ )

1422 Matrie spike and matrx spike duplicate Samples o el

y: r:cmonoftbccxtmuon. AR '752@‘9 o

1517 Samplc waéte 1s dlspo CSS, =
hlgh BTU Containers, and used glass pipette. waste is d:sposed i bmk
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o~y

tory.

Centre Analytical Laboratories, Inc. _ Page 94 of 104




Centre Study No.: 023-042

_ ' Centre Protocal No, 00P-023-042

T P ——
,.a8 appropriate. ... e T ]
gt

VALIDATY

. 27 S

A ;fﬂ-ft""?’}‘. ] '\‘- : : ' e
1: The'vali ﬂfpﬁf{ associated with ETS-3-6.0 &

f-1.1, YExirz

AATTEG

____ Centre Analytical Laboratories, Inc. Do o o Page 39 of 43

Centre Analytical Laboratories, Inc. | Page 95 of 104



Centre Study No.: 023-042

Centre Protocol No. 00P-023-042

T FCMiSWd -] FCMxS@ | FCMRSd
2pprox. 0.5 ppm | approx. 5 ppm | approx. 50 ppin
actual “ppm’ | actual . 'ppm :

Surrogate Std _
3pprox. . ppm
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Analyst

| Civer Extraction Jemod =
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Linear Cahbmuon Rnnoe (LCR) -
Apprqnmate concentrations to be used for preparing the
Standard Calibration Curve - , e

30 ppb~1200 ppb

23

12 ppb = 1200 ppb«.=

-1.30 ppb= 1200 ppb .

60 ppb =900 ppb* -
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. S,
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ma!ncs wcrc cxtm:‘l:d and analyud thh the rabbxt hvcr curves to
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Ton Pair Standard Curves - Tissue
 Standard numbef: :
v: Equipment number:
. Finalsolventand TN:
* Blank liver/identifier; - -

EIFOSE _ A
'S'Eﬂcphc_ Stdenn{:. - Std conc -
AGgmEN| - vg/mlt
20500 4.
¥ 050043
205007
. 0500 41
.| - 0500

<] 500

ncentrations =7
- PFOS - |~ PFOSA = |.= PFOSAA:
5-1000ppd | S-1000ppd |¢

1 only, use rabbit values.
Esti only, usc rabbit values. =
i only, use rabbit values. -
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Page 1 0of 1
PROTOCOL AMENDMENT

Amendment Number: 1
Effective Date: 11/21/00

Centre Study Number: 023-042 Centre Protocol Number: 00P-023-042

DESCRIPTION OF AMENDED SECTION

1. §6: Justification for the Selection of the Test System

AMENDED TO

1. Add the following:
A complete description of the test system along with all of the in- life parameters is
docemented in the sponsor’s protocol no. 454/010600/MP/SUB454, Project No. 454-
105 that is associated with this analytical protocol.
RATIONALE

1. At the request of the sponsor, a description of the in-life parameters for the test system
was not to be included in this protocol that covers the analytical phase for the analysis
of mallard liver and serum.

IMPACT ON THE STUDY

1. No negative impact on the study.
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PROTOCOL AMENDMENT
Amendment Number: 2
Effective Date: 11/20/00
Centre Study Number: 023-042 Centre Protoco] Numnber: 00P-023-042

DESCRIPTION OF AMENDED SECTION
1. §9: Experimental Design

AMENDH)TO
1. Add the following: .

. 1. Ths sample weight will be ~ 0.5 g.
2. The drying time will be ~ 12-14 hous.

Moisture determination will be performed en all liver ssmples according to AGAC
Official Methed 950.46 Section B. (a), with the following modifications;

RATIONALE

hours, so the samples will be dried for ~ 12-14 hours

1. At the request of the spansor, moisture detcrminations will be done for every liver
sample. Due to limited sample size, the sampls weight used will be ~0.5 ¢ g'instead of
~10 g The drying time required for such & small sample size dees not have tobe 16-18

IMPACT ON THE STUDY
1 No n:g:mvc impact on the gtody.

ﬁéﬁa@aaw tfoy
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Sponsor Represemative (Study Ditector) Signatare Date
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. Amendment-Number: 3
. Effsetive Dae: 03/22/01
Cemre Study Number: 023-042 Centre Protoeal Number: 00P-023-042
DESCRIPTION OF AMENDED SECTION

$8: Sample Analysis (f)
§D: Expetimental Desiga N
§ 8 LC/MS/MS Systarn and Operating Conditions (Turbalonspray)

T0

RS N
Rl

Change the last sentence to read the following: .
Sammples in which pesks are detected at the corresponding analyte retentian times bur are less
than the lowest concextration of the calibration standsrds (0.0001 pp/ml) will be reported as
NQ (not quantifisble).

2. Add the following: o _

The following equations will be nsed for quantitation of the samples:

1.Analyte Fodnd (nyfml.) = (peak area ~ intercept) / slope

5 Anslyte Found (ug/g) = (apalyte fornd (nghl.) 5 FV(ml ) x DE x EV (ml) x 100Cpg
e AV (mL)xsample wi, ()X 1 pg

e

‘Where FV = final volume, DF = dilution factor, EV = extraction volume, AV = aliquot
volume )
3Recavery (%) = (anal. found (ug/ml) = ave, amalyte I end (uefml)) x 1000 ng 3 100%
, amount added (ng/ml) x 1 pg
3.Chamge the camputer listed 10 Dell UlraScan P1110

RATIONALE
{ 1.3, Clarify how the samples are quantitared and reported and the insouments used 1o acquire
data,

TMEACE ON THE STUDY
1-3. No pegative impact on thc stedy. l

ﬁ Gty
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PROTOCOL AMENDMENT
Amendment Number: 4
Date of Occurrence: 08/24/01'

Centre Study Number: 023-042 Centre Protocol Number: 00P-023-042

DESCRIPTION OF AMENDED SECTION

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.

52,4( 2/ /E/ﬂr/%f S7Z”/"/

Testing Facility Managerfient Signature Date
U/l
Datd 7/
Y\ 3)) o]
Incoming Study Director Signdture Date '
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PROTOCOL DEVIATION
Deviation Number: 1

Dars of Oceurrence: (1) 11/19/00 (2} 11119/00, (3) 11/22/00 (4) 11/28-30/00 (5) 310701
Caanire Stady Number: 023-042 Centre Protocol Number: 00P-023-042.

DESCRIPTION OF DEVIATION”

1. § 8 Saraple Analysis (8) Page §: Actepted recaverias o1 79% and’ﬂ%forCenmamlu 0003804
Spk A gud Its duplicate injection in Set 111700AD.

2. § 8 Calitration Procednres (b) Pages 8-9: Inchuded 2 standard in the calibration curve that fell
outside + 30% of its calcalated concencration in Set 111700AD (C091800-5).

3. §8 Calibrarlon Procedures (b) Pages 8-9: Excluded a standasd from the calibration qurve thas fall
within = 30% of its calcalated concentration in Set 1121008 (C09'1_.800-3).

4. § 8 Calibration Procedores (b) Pages 8-9: Includad a standard in the calihration carve that fell
outside & 30% of its calenlated cancentration in Set 1127000 (C091800-5).

5. § 8 Sammple Analysis (8) Page 9 Accepted recovedss of 79% and 77% far Cantre sarple 0003203
Spk A and its duplicate injeétion in Set 0307014

ACTIONS TAKEN - |
e felor e, SOB i
-2 Protocn] daviation is

Recarded By/Dates Deees ‘dlo[m
&CH lfbaxu\ ]‘"

\ IMPACT ON THE STUDY

LS. No negative impact on the stody becsuse the overall average of the spike recoveries for the smdy

fell within the acceptable range of 80%-120%.
24. Ncnegztzvennp&:tonthemdybeamthsmew:s still within acceptable Knear

!u;m:razmt;.. H
3. No negative impact an the smdy becanse the tore] mmmber of standards exclurded from the curve i

was Jess tham 20% of ths tom] mumber of standards injectcd.

72 Deckes ‘?/b/m [

4 Pfindipal Irkestontar Signanme

L P Sulloh. q\ i

Study Director Signature
N A :
Sponsar Management Sigmaere Daw !
Centre @een ajulel :
CAL QAU Review @ Fhefot :
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