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1.0 SUMMARY

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

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

PFOS in the mallard red blood cell samples ranged from non-quanitifiable levels to 418
pg/mL. PFOS in the mallard serum samples ranged from non-detected levels to 685
pg/mL.

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

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

2.0 OBJECTIVE

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

3.0INTRODUCTION

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

The study was initiated on April 23, 2001, when the study director signed Exygen
protocol number 01P-023-066. The experimental start date was May 18, 2001, and the
experimental termination date was July 28, 2001
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Exygen Study No: 023-066

4.0 TESTSYSTEM

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

Matrix ExygenID
Quail Serum 0107375
Quail Blood 0107376

Mallard Serum 0107377
Mallard Blood 0107378

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

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

5.0 REFERENCE MATERIAL

The analytical standard PFOS was received at Exygen on June 3, 2000 from 3M
Environmental Technology and Services.
The available information for the reference material is listed below. The reference
‘material was stored frozen

Compound ExygenControlNo.  TCRNo, Purity (%) Expiration Date
PFOS 00.023042  TCRO00I746 97.9 08/31/01
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‘The molecular structure of PFOS is given below.

PFOS
Chemical Name = Perfluorooctanesulfonate
Molecular weight = 499 (CsFinSOs)

o
|Cefn—O
I°

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

6.0 DESCRIPTION OFANALYTICAL METHOD

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

6.1 Extraction Procedure

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

62 Preparation of Standards and Fortification Solutions

Standard solutions were prepared on March 14, 2001 as specified in Exygen protocol
O1P-023-066. An individual stock standard solution of PFOS was prepared al a
concentration of 100 pg/mL by dissolving 10 mgofthe standard (corrected for purity and
salt content) in methanol. From this solution, 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. pg/mL fortification standard was prepared by taking 10 mL of the 1.0 pg/mL
fortification standard and bringing the volume up to 100 mL with methanol. A 0.01
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pg/mL standard was prepared by taking 10 mL of the 0.1 pg/mL standard and bringing to
100 mL with methanol,

A sat 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

TTT Faint ree LR ETEpeepeeeres
Tnitial Conc. (ug/mL)’ Volume (mL) Diluted to (mL) _Final Conc. (g/mL)

or 5 100 0.005
ol 2 100 0.002
ol 1 100 0.001
001 5 100 0.0005
001 2 100 0.0002
001 1 100 0.0001

"of PFOS
The stock standard solution and all fortification and calibration standard solutions were
stored in a refrigerator (4° + 2°C) when not in use. Documentation of standard
preparation can be found in the raw data associated with this report.

6.3 Chromatography

Quantification of PFOS was accomplished by LC/MS/MS electrospray. The retention
time of PFOS was ~ 4.4 min. Peaks were detected in the control matrices corresponding

(© 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
concentrationof0.0001 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 UltraSean P1110

Software: PESciexAnalyst version 1.1
Windows NT, version 4

HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump
HP Vacuum Degasser

Exygen Research Page 15of 98



Exygen Study No: 023-066

HP Autosampler
HP Column Oven

HPLC Column:Genesis Cs (Jones Chromatography), 2.1 mm x 50 mim, 41
Column Temp.: 35°C
Injection Vol.: 10 uL.
Mobile Phase (A): 2 mM Ammonium Acetate in ASTM type I water
Mobile Phase (B): Methanol
Flow Rate: 0.3 mLmin.

Time %A %B
0 60 40
10 0100
70 0100
7560 40
10 60 40

Tons monitored:
Approximate

Analyte Mode Transition Monitored Retention Time (min;
PFOS negative 499599 420

Tune File Parameters

Controls Set
IS-Tospray 42000

DP-Declustering Potential 510
FP-Focusing Potential 2300
EP-Entrance Potential 100
‘CE-Collision Energy 10

CXP-Collision Cell Exit Potential 5
DF-Deflector 300.0

CEM-Channel Electron Multiplier 28000

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 1x fit weighted
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linear regression) by Analyst software using six concentrations of standards. The
concentration was determined from the equations below.
Equation 1 calculated the amount of analyte found (in ng/mL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
program. Then Equation 2 calculated the amount of analyte found in pg/mL (the
quations for serum are shown)

Equation1
Analyte found (ng/mL) =(Peakarea -intercept)

slope

Equation 2
Analyte found (ug/mL) = (anal. found (ng/mL) x EV (mL) x DE x EV (mL) x1ug

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

amount added (ng/mL)

An exampleof acalculation using an actual sample follows:
Mallard serum sample Centre TD 0003803 Spk A (Set: 112100B), fortified at 10
ng/mL with PFOS, where:

peak area = 6558
intercept = sis
slope = m0
dilution factor = 1
ngadded (fort level) = Ing
avg amtincontrols = 0 (Not quanifiable)
final volume = mL
extraction volume = SmL
aliquot volume = am
sample weight (volume) = 0.1 mL
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From equation 1:
Analyte found (ng/ml) = [6558-515]

7740

= 08ngmL
From equation 2:

Analyte found (ug/ml) = (O8ng/mLx 1 mLx 1x5mL)x lug
(4mLx0.1 mL) 1000 ng

= 000976 pg/mL
From equation 3:

% Recovery =
(0.00976 g/mLx=0ug/mL)x1000) x 100

10 ng/ml.

= 98%

7.0 EXPERIMENTALDESIGN

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

8.0 RESULTS

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

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

PFOS in the mallard red blood cell samples ranged from non-detected levels to418
g/mL. Individual results are listed in Tables X-XVIL PFOS in the mallard serum
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samples ranged from non-detected levels to 685 pg/mL. Individual results are listed in
Tables XVITEXXY.

PFOS in the quail red blood cell samples ranged from non-detected levels to 361 pg/mL.
Individual results are listed in Tables XXVI-XXXIIL PFOS in the quail serum samples
ranged from non-detected levels to 514 pg/mL. Individual results are listed in Tables
XXXIV-XLL

9.0 CONCLUSIONS

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

10.0 RETENTION OF DATAAND SAMPLES

‘When the final report is complete, al original paper data generated by Exygen will be
shipped to the sponsor. This does not include facility-specific raw data such as
instrument logs, however exact copies of temperature logs will be submitted. Exact
copies of all raw data, as well as a signed copy of the final analytical report and all
original faclity-specific raw data, will be retained in the Exygen archives for the period
of time specified in 40 CFR Part 792. Retained samples of reference substances are
archived by the sponsor.
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Table I. Summary of PFOS in Reagent Blanks

Sponsor Centre Se Extraction Analysis Analyte
» n Number ___Date Date Found (g/m)
ne ReagenBlkA  0SISOIA SOI S/1s-1901 No
Mm ReagenBlankA®  OSISOIA S801 Sns-1901 No
no ReageniBlkA2  0SISOIB 1801 s/1901 No
wm ReagenBlankA2* OSISOIB S801 Soni xo
mo RegenBlukA 001A S2U0I sn201 xo
mo ReagenBlankA®  0S0IA 52101 sna01 NQ
mo RegenBlrkA 00008 S2U0I sn201 No
mo ReagemBlak At 052018 S201 snan1 xq
nm RegemBlukA  0S20IA 52200 Sasol xo
mo ReagemBlkAt 082014 52201 sn301 NQ
mo RegenBlkA 052008 52201 sn3n01 xq
no ReagenBlankA* 052018 52201 spat ~Q
m ReagemBlnkA  0S20IC 52201 snl No
nm ReagenmBlank A 0S20IC 52200 sns0l No
mo RegenBlnkA  O7190IA 719001 119.2001 ND
m ReagemBlnk A 071014 719001 19.2001 ND
mo RegenBlukA 070014 72000 101 ND
mo RegemBlankA*  O72001A 72001 101 ND
no ReagenBlankA2 0720008 72001 R1.22001 No
ma ResgemBlank A 072008 72000 122001 ND
wo RegenBlnkA 073014 72301 sion No
na ReagemBlankA®  O7230IA 72301 nsiol No
na ResgemBlankA2 0723018 72301 R401 No
a ResgemBlnkA2e 072018 72301 0401 No
mo ReagemBlkA3  072301C 72301 R42501 No

om ReagemBlank AS 07230IC 72301 n42501 N
AVERAGE: NO

STANDARD DEVIATION: NQ

* Duplicate injection

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

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

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

Sponsor Centre Set Extraction Ambsis Analyte
1D mn Number Date Date Found (ug/ml)

Comol  OATSBnkA 020018 S2IOL 522000 No
conrol  OI0778BlmkA®  O2000B  SRUDL 52201 No
comol  OlTSBlnkA  0S201A 52201 52301 No
conrol  OI0778BlmkA*  02201A  S2201 52301 No
convol  OI7TSBlmkA2 0522018 S2200 52301 00024
cool OIO7SBlnkA2  0S201B S201 SP¥OL 000184
conrol  OIOTTSBlnkB  0201C S201 S201 No

__comol__OI07378 Blank B® 052201C 572001 sno NO
AVERAGE: 0.000548

STANDARD DEVIATION: 0.000927

Table II. Summary of PFOS in Mallard Serum Blanks

Sponsor Centre Set Extraction Analysis Analyte
m mn Number Date Date _ Found (g/mL)

comol 010377BlkA3 710A 71901 7192001 000325
comrol 0107377 Blnk AS O710IA 901 7192000 000331
como OIOT77BlnkA OMIA 72001 T2UO1 000277
conrol  OIOT3TBkA®  OR00IA 72000 201 000312
comol 0107377 Blank A2 0720018 72001 T2L2201 000188
conrol __0I07377 Blank A2 07200870001 721.2200 000214

AVERAGE: 0.00275
STANDARD DEVIATION: 0.000605

* Duplicate injection

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

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

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

Table IV. Summary of PFOS in Quail Red Blood Cell Blanks

Sponsor Centre Set Extraction Analysis Analyte
iy ry Number Date Date Found (apm)

Conia OITSTGBlnkA| OSISOIA  SASOL 5718-19001 NQ
conmol 0107376 Blank A OSISOIA  SASOI  S/IS-19001 NQ
conrol  0I07376BInkA2  O0SISOIB  SASOI S901 NQ
conol  DIOTV6BlankA2  OSISOIB  SANOI S901 No
conol  OI0776BlnkA  O2U01A  S2UOL S200 NQ
cool OI07376Blank A O2101A  SRUOL S200 NQ
conol  O0T6BUmkA  0S20IC  S2201 52301 NQ
consol 0107376 Blank A®___ 052201C___5paiol sno Ng.

AVERAGE: NQ
STANDARD DEVIATION: NQ

Table V. Summary of PFOS in Quail Serum Blanks

Sponsor Centre Set Extraction Analysis Analyte
1 Im Number Date Date Found (ig/ml)

onwol | Ol0775BlankA  O72301AD 2301 72601 0.00309
coniol  OI07TSBlnkA*  O720IAD 2301 72601 0002
conwol  OITSBlankA2  072301B 72301 72400 No
comol 0073S Blank A 0723015 72301 724000 NQ
conol  OIOTSBnkA3  O730IC T2301 7242500 No
conol 0107375 Blank A3®___07230IC___ R301 0425001 NQ

AVERAGE: 0.00100
STANDARD DEVIATION: 0.00148

* Duplicate injection

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

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

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

Table VI. Summary of PFOS Recoveries in Mallard Red Blood Cells

Sponsor Centre Set Extraction Analysis Amt %
iy n Number Date Date Added (ng/ml) Recovery

cool OIO7V8SpkA 0521018 S2UOL 522000 10 us
conol  0107378SpkA® 0210 S2UOL 522001 10 8
conrol  Ol07VSSpkB  0S2101B  S2UOL 522/01 50000 91
convol 01078 SpkB® 021018 SRUOL 522001 50000 95
convol  OIO7VTSSpkA  0S201A S201 523/01 10 8
comrol  OO7378SpkA* 022014 S201 S301 10 ©
conrol  OIOTSSpkB 052014 SRL S301 50000 8
comrol  O07378SpkB* 052201 S201 R301 50000 I)
comrol  OO7378SpkA2 05220B 52201 S301 10 0
comrol  OlO73SSpkA2® 052018 S220L 2301 10 7
conrol  OI07378SpkB2 022018 52201 52301 50000 101
control 007378 SpkB2* 05201B $2201 52301 50000 105
comol  OWO78SpkB  05201C  S2201 2301 50000 102
control __0I07378 SpkB* _0520IC__ 522015301 50000 101

AVERAGE: 90
STANDARD DEVIATION: 9

RELATIVE STANDARD DEVIATION: 11

—

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No. 023.066

Table VIL. Summary of PFOS Recoveries in Mallard Serum

Sponsor Cente Set Extraction Analysis Amt %
i » Number Date Date Added (nyml) Recovery

Comrol OIOTTTSPAS O7TI90IA 71901 719-2000 0 50
conwol  OIOTSTISpAS® OTISOIA A901 719.2000 10 5
conol  OIOTTISIKBI OTIOIA TOI  7192001 500000 ww
conol  OIOTSTISKB3® GTI90IA  TI901 7192001 500000 n
comol  OIOTISHkA  02001A T2001 T2101 0 7
conol  OIOTTISpKA® OT0IA 2001 72101 10 ©
cool OOTISpKB  OT0IA T2001 T2001 500000 ur
conol 007377 SpkBe 001A T2001 T2U0L 500000 91
conwol  OIOTTISpkA2 OT200IB 72001 721.2200 10 107
conwol  OIOTSTSpkA2® OT2000B T2001 721-2200 10 10
conrol  OIOTTISpKB2 OT00IB T2001 721.2201 500000 0
conrol 0107377 SpkB2* 0720008720001 _701.20001 500000 »

AVERAGE: 99
STANDARD DEVIATION: 13

RELATIVE STANDARD DEVIATION: 13

* Duplicate infection

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

Table VIL Summary of PFOS Recoveries in Quail Red Blood Cells

Sponsor Centre Se Etracion Analysis Amt “
» It) Number Date Date __ Added (ogiml) Recovery

Conuol  OIOTST6SPkA OSIGOIDR S801 21-2200 0 102
coniol 0107376 Spk A* OSISOIDR S801 521.2200 10 3
convol  OIO73T6SpkB OSISOIDR 5/1801 21.2201 50 m
contol OIO7376SpkB® OSISOIDR S801 21.2201 0 1m
coniol  0I07376SpkA2 OSISOIDR S801 521.2201 0 ns
connol OLO7ST6SpkA2® OSISOIDR S801 21-2200 0 1o
conuol  OIOTST6SPkB2 OSISOIDR 5/1801 21.2201 50 1
conirol  0l07376 Spk B2® OSISOIDR  S/IBOL 5121-22000 0 104
conrol  OIOTST6SpKA  0S2101A  SPUOI S200 10 §
convol  OIO7YT6SpkAT 0S2I0IA  S2MOI S200 0 ®
comrol  OIO7I6SpkB  OSOIA  S2UOL 52200 50000 01
conol 007376 SpkB* OS0IA  S2UOL 52201 50000 9
conrol  OIOTHI6SPkA  0S201C P20 S301 10 9%
coniol 0107376 SpkA®_0S2201C__5n2001 ssl 10 91

AVERAGE: 100
STANDARD DEVIATION: 10

RELATIVE STANDARD DEVIATION: 10

* Duplicate injection

LOQ = 0.01 pgm.for redbloodcells and serum
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Exygen Study No. 023-066

Table IX. Summary of PFOS Recoveries in Quail Serum

Sponsor. Centre Set Extraction Analysis Amt %
in iy Number Date Date Added (ng/mL) _ Recovery

conrol 0079S SpkA OZ30IAR 72301 725001 10
coniol  0IO7375SpkA® O30IAR T2301 7501 10 ©
conrol 0107S SpkB OZ30IAR 72301 7501 500000 104
conrol  0I07375SpkB* O301AR 72301 72501 500000 107
conrol  0I07TSSpkA2 07230ID 72301 72627001 10 2
contol 0107375 Spk A2¢ 72301D T2301 26.27/01 10 13
convol  OWO7ITSSpkB2 0723018 72301 724010 500000 2s
convo OI0737SSpkB2® 0723018 72301 72401 500000 126
comol  OIOTISSpkA3 07230ID T2301 7262700 10 106
contol OIOTITSSpkAS® 07230ID 72301 262701 10 105
conrol  OWTISSpB3  O730IC W230 242501 500000 100
conrol__0I07375SpkB3*_O072301C 72301 7042501 500000 101

AVERAGE: 102
STANDARD DEVIATION: 20

RELATIVESTANDARD DEVIATION: 20

* Duplicate injection

LOQ=001 pg/mL for red blood cells and serum
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Exygen Study No. 023.066

Table X. Summary of PFOS in Mallard Red Blood Cell Samples at 0
ppm a.i. for Week 5

Sponsor Centre Se Extraction Analysis Analyte
m m Number Date Date Found (ug/ml)

ISEIDOWS 0107230 020008 S2U0L 522000 No
4S41093UOWES 010730 O200B S20 52201 No
4541003251WKS 00231 0S20IB SpUOL S201 000197
4S4109DSIWESS 010731 OR00B S210 52201 000167
SSEIDRDWES 0102 02008 S201 52200 NQ
ASI0022WKst 0107232 0S101B S210 52200 ~Q
SSLIRSIWES 01023 0208 S2U0L 52200 No
ASLIODSIWEST 0107233 020008 S20 52201 xo
4541003254WKS O03 0SOIB SRUOL S200 xq
4SHI003254WKS® 007234 OSI0IB S2IOL 52201 NQ
SSLIRSSWES 00235 02008 S2U0L S200 000143
4541093255WES® 0107235 OR00B S210 52201 No
4541003256WhS 01023 OS2OIB SRUOI S200 §Q
4541093256 Whs*_ 010723 02108 Spu0L____ 520001 Ng

AVERAGE: 0.000401
STANDARD DEVIATION: 0.000706

* Duplicate injection

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

LOQ = 0.01 pg/mLfor redblood cells and serum

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Exygen Study No.: 023.066

Table XI. Summary of PFOS in Mallard Red Blood Cell Samples at
10 ppm a.i. for Week 5

Sponsor Centre Set Extraction Analysis Analyte
n Jo) Number Date Date Found (ug/ml)

AS4I093280WKs 0107237 0S2001BD S210 301 244
4541093280-WkS* 0107237 0S2101BD S101 2301 2u7
4SLI90WKS 0107238 0S210IBD  S2101 2301 na
45109-290-WkS* 0107238 OS20IBD 2101 301 100
ASLIONILWKS 0107239 OSOIBD S210 S301 ns
454109.291Wks* 0107239 0S2101BD 2101 301 123
4SEI9292WKS 0107240 0S2101BD S210 301 151
454109-292WkS* 0107240 OS2101BD 52101 S301 131
4S4109-293WKS 0107241 0S2101BD 52101 sn301 301
450109-293Wks* 0107241 OS201BD S101 301 308
4S41093294WKS 01042 0S2101BD S210 2301 488
4541003294.WKs® 0107242 0S210IBD S101 301 395
454-109-3205WKS 010243 0S210BD 521001 S301 189
4541003095 WKS® 0107243 0S2101BD 521001 sa301 188
4541093296.WkS 0107244 0S2101BD 521001 S301 264
4541093296WKS® 0107244 0S2101BD __sp1i01 2301 285

AVERAGE: 178
STANDARD DEVIATION: 880

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No. 023.066

Table XII. Summary of PFOS in Mallard Red Blood Cell Samples at
50 ppm ai. for Week 5

Sponsor Centre Se Extraction Analysis Amiyte
» Ii) Number Date Date Found (agin)

SSEI0930WEs 0107245 052201CD 52201 52400 589
SSEININOWES 00745 0220ICD 52201 dnl @2
ASHIINOWES 0107246 0S20ICD S201 S200 2
SSE10I0WES' 0107246 09201CD Spo snamt 123

AVERAGE: 8
STANDARD DEVIATION: EY

‘Table XIII. Summary of PFOS in Mallard Red Blood Cell Samples at 0
ppm a.i. for Week 10

Sponsor. Centre Se Extraction Analysis Analyte
m Ii Number Date Date Found (ugiml)

SSI ROWED 0107250| 020A 52200 sn301 No
SSLIDIAIWKIOT 0107250 0S20IA 52201 sn301 No
4S41003250WKIO 0107251 0S201A 52200 snot No
SSEIPIOWKIOH 0107251 0S20IA 52201 52301 No
ASLIORSIWKIO 0107252 020A S200 snl No
SSLIPDSLWKIOT 01022 020A 52201 sn301 No
SSLI09R2WKIO 0107255 0201 52200 S230! No
SSEIDDRWKIOT 010253 0S20IA 52201 sal No
SSLIORSIWKIO 0107254 020A 52200 snl NQ
SSEIPIIWKIOT 007254 0S20IA 52201 5301 NQ
SSLI09RSAWKIO 0105S 020A 52200 52301 NQ
4S109056WKI® 0107255 0S201A S201 52301 No
ASLIORSSWKIO 010725 020A 52200 ssl No
ASLIRSSWKI® 007256 020A 52200 ses! NQASLIRSCWKID 0107257 05201A 52200 ssl NQ
454109256: WKI0® 0107257 0s201A 52201 sn3ol 000245

AVERAGE: 0.000200
STANDARD DEVIATION: 0.000600

* Duplicate injection

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

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

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 g/mL) was used to calculate the average and standard deviation,
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Exygen Study No.: 023.066

Table XIV. Summary of PFOS in Mallard Red Blood Cell Samples at
10 ppm a.i. for Week 10

Sponsor Centre Set Extraction Analysis Analyte
i mn Number Date Date Found (g/mL)

4S41093280WKI0 0107258 O52201AD S201 52324000 193
454109-3280-WKI0® 0107258 05201AD 52201 23-2401 196
4S4109-3290WKI0 0107259 OS201AD 52201 5232401 204
454109-3290-WKI0® 0107259 O05201AD 52201 23-2401 202
4SE1093291WKIO 0107260 OS2201AD 2201 52324001 11
45109-3291-WKI0® 0107260 O0S2201AD S220 23-2401 149
4S109-292WKI0 0107261 OS20IAD S220 52324001 613
4S4109-202-WKI0® 0107261 0S2201AD 52201 SR3:2401 660
4S109-293WKI0 007262 OS2201AD S201 52324001 ns
4S109-203WKI0H 0107262 0S2201AD 52201 P3241 2
4S1093294WKI0 007263 OS2201AD 2201 52324001 08
4541003294WKIOY 0107263 0S201AD S201 52324001 589
4S4109-3295WKI0 0107264 OS2201AD R201 52324001 161
454109.3205WKI0® 0107264 05201AD S220 23-2401 160
4S4109-296WKI0 0107265 OS2201AD 52201 5232401 16
454109.3296-WKI0® 0107265 052001AD__ Sn201 53-2401 ug

AVERAGE: 303
STANDARD DEVIATION: 207

* Duplicate injection

LOQ = 0.01 pg/mLforred blood cells and serum
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Exygen Study No.: 023.066

Table XV. Summary of PFOS in Mallard Red Blood Cell Samples at 0
ppm a.i. for Week 15

Sponsor Centre Set Extraction Analysis Analyte
» ry Number Date Date Found (ug/m.)

HS4I0020WKIS 0107266 052201 522000 2300 No
4541093249-WKIS* 0107266 0S201B 522001 Saal NQ
4S4I0900WKIS 0107267 022018 52200 spon No
SSEIDS0WKIST 010726) 0208 52201 sno No
SSEI090SIWKIS 0107268 022018 52200 spol 000179
4SHI093251WKIS® 0107268 052201 52200 sn301 0001s
SSLIOR2WKIS 010260 0208 2200 sno No
ASLI022WKIS 0107260 02018 S200 sn301 No
SSEIORSIWKIS 007270 02208 52200 spol No
ASEIRSIWKIST 007270 02018 2200 snon No
SSEI0RSAWKIS 00771 0208 52200 sn301 ND
454109254WKIS 0107271 05201 52201 ses! ND
4SeI9ISWEIS 00722 0208 52200 sno No
4541003255WKISS 0107272 0S20IB 52201 sno No
454100256WKIS 0107273 0S201B 522001 sn301 NQ
SSEI09SOWKIST 0107273 0208 52200 sno1 No
4541003236WKIS 0107274 052018 5200 e301 NQ
454100236WKIS® 0107274 0522018 sail spat NQ.

AVERAGE: 0.000243
STANDARD DEVIATION: 0.000613

* Duplicate injection

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

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

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

Table XVI. Summary of PFOS in Mallard Red Blood Cell Samples at
10 ppm a.i. for Week 15

Sponsor Centre set Extraction Analysis Analyte
In m Number Date Date Found (ug/mL.)

4S4I0932WKIS 0107275 02201BD  sn20l 523.2400 55
4541093289-WKIS* 00775 OS20IBD S201 5232400 a2
4541093200WKIS 0107206 O0201BD S201 523.2400 398
4SH1003200WKIST 0107276 0S201BD S201 S232400 344
4S41093201WKIS 00277 02201BD 52201 523.2400 09
4SHI093DIWKIST 0107277 05201BD 52201 5232400 ols
4541003292WKIS 0107278 02201BD S201 523-2400 965
4S41003202WKIS 0107278 05201BD  S2201 5232400 89
454100293WKIS 0107279 0S201BDR 5122001 sna 13
454100293WKIS® 0107279 0S201BDR 5122001 snaol 16
4541003294.WKIS 007280 05201BDR 5/22/01 snr 154
4541093294-WKIS® 007260 0S2201BDR 522001 snail Lol
4541003295WKIS 007281 05S201BDR 5122001 Spal 803
4541093295-WKIS* 007281 0S201BDR 5122001 spat 656
4541093296WKIS 007282 0S201BD S201 523.2400 063
454100296 WKIS® 0107282 05201BD __snoi01___sp324n 0505

AVERAGE: 311
STANDARD DEVIATION:~~ 398

Table XVIL Summary of PFOS in Mallard Red Blood Cell Samples at
50 ppm a.i. for TERM

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

4S41005297TERM 010283 0S2201CD 2200 S400 275
SSLI9S9TTERMS 0107283 0S20ICD 22001 sna m
4541093298TERM 01084 O20IBDR 22001 snarl 406
454-109-208TERM® 0107284 __052201BDR___ 52201 spat ais

AVERAGE: 343
STANDARD DEVIATION: 50

* Duplicate injection

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

Table XVIII Summary of PFOS in Mallard Serum Samples at 0 ppm
a. for Week 5

‘Sponsor Centre Set Extraction Analysis Analyte
n m Number Date Date Found (ug/ml)

454109-324-WKs 0107303 072001A 70001 721000 000414
4541003249-WhS® 010703 0720014 72001 72100 000417
4541093251WKS 010304 O2001A 72001 72100 000566
4541093251WKST 007304 072001 72001 72000 000599
SSEIDRWES 010705 070014 72001 72101 000878
454100252Whs 0107305 072001A 72001 72100 000943
4SH1093253WKs 0107306 OT0IA T2001 72100 000516
SSEIDISIWES 00706 07001A T2001 72100 000499
ASLIDSAWES 010730) 000A 2001 T2101 000432
454100254Whs 01007 072001A 72001 72100 000444
454I090SSWES 00TH 020A 2001 72101 000462
4541003255WhS 0107308 072001A 72001 72100 000392
4541093256WKS 010300 O2001A 70001 72100 000544
454100.3256-WKS® 0107309 __072001A 72001 72101 000516

AVERAGE: 0.00544
STANDARD DEVIATION: 0.00167

* Duplicate injection

LOQ =001 pg/mLforredbloodcells and serum
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Exygen Study Nos 023-066

‘Table XIX. Summary of PFOS in Mallard Serum Samples at 10 ppm
ai. for Week 5

Sponsor Centre Se Extraction Analysis Analyte
» m Number Date Date Found (ugiml)

ISHIOHWS 0107310 OT00IAD 70001 722000 128
SEIPIWES 007310 0R00IAD T2001 72201 120
SLI0IVOWKS  OI0THI  OT0IAD 70001 72200 6
4SEI9I0WES 00 0R00IAD T2001 72201 942
SSLIOIDLWES O02 OT0IAD 90001 72200 104
4S4109001WEST 0107312 O001AD 2001 722000 110
SLI002WIS 007313 OT0IAD 72001 72200 834
SLIDAVIWES OITA 0200IAD T2001 72201 55s
SSLIOIVIWES OOM OT0IAD 70001 72200 504
454109003WEST 010734 OT0IAD 2001 72200 766
SLI004WKS  OI0T3IS  OT0IAD 72001 72200 06
4SLI09DVAWES  OI073IS  OT0IAD 2001 72200 515
SS4109320SWES OIOTIH6  OZO0IAD R001 722000 73
5100095 WES®OI0T3I6___0R00IAD 72001712001 765

AVERAGE: 864
STANDARDDEVIATION: 222

Table XX. Summary of PFOS in Mallard Serum Samples at 50 ppm
a. for Week 5

Sponsor Centre Sa Extraction Analysis Analyte
m » Number Date Date Found (ug/ml)

ISEIIOWES 00317 O0OIAD 72001 72200 376
4SEI093NOWEST O07 O700IAD T2001 722000 0
SLI0ITOWES 007318 072001AD 72001 72200 320
$54-10930-WkS" _0IOT3IS  O2001AD 700017120001 2%

AVERAGE: 347
STANDARD DEVIATION: 50

* Duplicate injection

LOQ =0.01 pg/mL. for red blood cells and serum
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Exygen Study Noa 023-066

Table XXI.Summary of PFOS in Mallard Serum Samples at 0 ppm a.i.
for Week 10

Sponsor Core Sa Bacon Ambss Amalie
» ID Newber Due Date Found Gym

SHI 20WK0 002 07008 72000 721200 00071
SHOROWO 00722 020 001 T2200 00057
4SLI9D0WKO 0073 0200 72001 721200 000726
SLDOWKO 007323 0008 72001 T1201 000666
SSLIOSSIWKO 00724 07008 72000 721200 000650
SLIORSLWKIO O04 0720018 001 7212201 000530
SSLIOIWKO 072 O0B 7000 T2200 00089
SLIGRRWKO 0075 (0B T2001 7202201 000940
4SLIORSWO 00726 02008 2001 721200 000517
SSLIDRSWKO 00726 00 72001 T1201 000i
SSLIOISEWKO 00737 02008 7001 721.2201 ND
SHODSWKIO 007327 O00 72001 7212200 ND
SSLIOSSWEO O08 02008 72001 T2201 000337
SSLIOSSWOT 00728 02008 72001 101 00003
SSHIORS6WEO 00729 0008 T2001 7212200 00M
SLI DSCWHIO 007520 070018 700017012201 o00ise

AVERAGE: 0.00476
STANDARD DEVIATION: 0.00266

* Duplicate nection

ND = No peak detected

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

LOQ = 0.01 pg/mLforredbloodcells and serum

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

‘Table XXII. Summary of PFOS in Mallard Serum Samples at 10 ppm
a.i. for Week 10

Sponsor Centre Set Extraction Analysis Analyte
n m Number. Date Date Found (ig/ml)

454109-3289-WKID 0107330 072000BD 72001 712200 145
4541003280WKIO® 0107330 0200IBD 72001 72200 147
4541093290WKI0 0107331 072000BD 72001 72201 27
454109200WKIO® 0107331 OR00IBD 72001 72200 25
4SEI9I9LWKIO 007332 OR00BD 72001 72201 95
454100291WKIOT 00732 O200IBD 72001 722010 102
454109-292WKIO 0107333 07200BD 72001 72200 107
4S193202WKIO® 007333 0700IBD 72001 72200 nm
4SEI93293WKI0 010733 OR00BD 72001 72201 12
454100293WKIOT 0107334 OD00IBD 72001 72201 136
4SH1093204WKIO 0107335 072001BD 7001 722000 853
454100204WKIO® 0107335 OL00IBD T2001 72200 864
454109-3205-WKIO 0107336 07200IBD 72001 72200 123
454100205-WKIO® 010733 OL00IBD 72001 72200 120
454109206WKIO 0107337 0200IBD 72001 72200 Im
454-1093206-WKIO® 0107337 __072001BD 72001 722001 2

AVERAGE: 105
STANDARD DEVIATION: 338

* Duplicate injection

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

Exygen Research Page 370f98



Exygen Study No.: 023-066

Table XXIII Summary of PFOS in Mallard Serum Samples at 0 ppm
a. for Week 15

Sponsor Contre St Excon Ams Amiyie
» ID Nember Date Date Found Gumi)

ISI 9236WAS OI073  O7I90IA 71901 7192001 ND
SSLIOIWKIS OT 001A T1901 719.2001 xD
SEIODOWAS OT O0IA 901 T9200 00079
SLINGS 00739 070A 900 792000 00102
SSLIODOWKS 00TH 0719014 71901 719.2001 xpASLIORS0WKS 0I07H0  O7190IA 71901 719.2001 >SSLIONSILWKS  O0TMI  OTI0IA 71901 7192001 000466
SSLIOSSLWKS OTH O70IA 700 192000 000441
SSHIORRWES 00 090A 71901 719.2001 >
SHINS 0032 090A 71901 719.2001 NDSSHIORSWES 007 071901 TA01 792001 000689
SLIORSWS 000 010A TIN 92001 00023
SSLIORSEWKS OT O7190IA  TA901 719.2001 ND
SSHIODSEWKS 004 001A TA01 719.2001 NDSLIODISWAS 0075 001A TI901 T192001 00233
SSLIORSSWES 007MS 01901 701 7192001 00099
SSHIODSEWHS 0076 O7190IA 701 7192001 0015
SSLIODSCWAIS 0107346 071901471901 __719.2001 xp

AVERAGE: 0000503
STANDARD DEVIATION: 0.00616

* Duplicate nection

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

LOQ'= 0.01 pg/mL for red blood cells and serum
For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
‘standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation
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Exygen Study No. 023-066

Table XXIV. Summary of PFOS in Mallard Serum Samples at 10 ppm
a.i. for Week 15

Sponsor Contre Sa Exacion Amis Awayte
» ID Nember Due Date Found Gm)

SDHWKS 0077 O7I0IAD| 71901 7202101 152
SSHIOROWS 00737 OI0IAD TNL 7202001 162
4SLI030WKIS  OI07MS  OTIOIAD 71901 72021000 on
SSLIBONKIS 00S OT0IAD 7901 7202001 575SSLIDROLWKIS  OI07HY  O7I0IAD TANI 7202101 152
SLIOIBIWKIS 007349 OAD TIO01 7202001 ©
SSLIODWKIS O00 O7I0IAD 7901 7202101 jos
ISLIONOWKIS 00730 OTI0IAD 7901 7202101 1
SHIDNSIWKS O07 O7I0IAD  TI901 7202001 1s
SSLIRBIWKIS O01 O7I0IAD  TI901 7202101 0
SLIOHEWKIS 00732 OTIS0IAD 71901 7202101 67SLIRVAWKIS 00732 O7U0IAD  TI901  7202001 isSSLIDRVSWKIS OOTY O7I0IAD 7901 7202101 wr
SSLIDIBSWKISS 003 O7I0IAD 71901 7202101 116
SLIOSHGWKIS 0073S OTISOIAD 7901 7202100 952SSID VEWKIST 0107354 OI0IAD 71901 7202101 13

AVERAGE 735
STANDARDDEVIATION: 673

Table XXV. Summary of PFOS in Mallard Serum Samples at 50 ppm
a.i. for TERM

Sponsor Centre St Execton Amis Amiyte
» ID Nember Date Date Found mi)

SEI DTTERM 0107385 0701AD 72001 72201 assSSLIDROLTERMS 0I07SSS  O70IAD 72001 72200 a
SSLIROSTERM  OIOTS6  OTN0IAD 72001 72201 ao
454100296 TERMS 0107356 _02001AD 7200172001 aw

AVERAGE: 638
STANDARD DEVIATION: 43

“ Duplicate nection

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

Table XXVI. Summary of PFOS in Quail Red Blood Cell Samples at 0
ppm a.i. for Week 5

Sponsor. Centre Set Extraction Analysis Analyte
iy Number Date Date Found (ug/ml)

54105361WKS 0107077 OSIOLA  SSO1 58.19/00 NQ
4S410836LWKS® 0107077 OSISOIA SASL S/IS-I901 No
AS4I08362WKS  OI0I0TS  OSISOIA SSO SS.19001 No
ASLI0S3QWEST 0107078 OSISOIA  SASOL  S/AS-19001 NQ
SSEI0SIGWES 0009 OSISOIA SASOL S891 xq
45410636-WKS® 0107079 OSISOIA  SASOL  SA8.19001 NQ
4S4I0SIAWES 0000 OSISOIA  SASOL S891 xo
4SLIBIGLWKS®  OI0T0S0  OSISOIA SASOL  SS-19000 No
4S4I08365WRS  OLOTOSL  OSISOIA  SASOL  SA8.19001 NQ
SSLISIGSWES®  OIOTOSI  OSISOIA SASOL S891 NQ
4S108366WKS 0107082 OSISOIA  SASOL  S/IS-19001 000292
454108366WKS®  OI0T0S2  OSISOIA  SASOL  SA8.19/01 000264
4SHI08365WKS 0107083 OSISOIA  SASOL 58.19/01 NQ
4S4I0836SWKS® 0107083 OSISOIA _SISOL___SN8-19/01 NQ

AVERAGE: 0.000440
STANDARD DEVIATION: 0.000993

* Duplicate injection

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

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

For values recorded as NQ, 0.00005 pg/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) was used to calculate the average and standard deviation.
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Exygen Study Noa 023-06

Table XXVIL Summary of PFOS in Quail Red Blood Cell Samples at

10 ppm a. for Week 5

Sponsor Centre St Extraction Analysis Analyte
» i» Number Date Date___ Found (rym)

SIS0IWS 007035 OSISOIDR S80 521.2201 1
ASLIOSAOLWES®  OI0TOSS  OSISOIDR SSO 521.2201 10
SSCI08402WKS  0l0T0SS OSISOIDRD SSO p20 3
4SLIOSAWKS* 007085 OSSOIDRD sso 52201 351
SSHIOSOMWKS  OI0T0S6  OSISOIDR SSO 521.2201 505
SLIOSOSWKS®  OI0TOS6  OSISOIDR SSO 521.2201 304
SHIM 007087 OSISOIDR SSO 521.2201 29
SLIAOLWKS  OI00S7  OSISOIDR SSO 521.2201 258
SSHI0SM0SWKS  Ol070SS  OSISOIDRD sso 52201 ais
SSLIOSASWKS®  OI0TOSS  OSISOIDRD  S/Sol 52201 7
SSLI0S06WKS L008 OSISOIDRD SSO S201 1050
SI05406WKS 0l07089  OSISOIDRD SSO S201 100
ASHIOSOMWKS IO OSISOIDRD sso seal 5
SSLIOSA0-WES' 00109 OSISOIDRD  S/SOl $2201 sot
4SHIOSO0SWKS  0I0091  OSISOIDRD SSO 52201 isi
4SHI0408WES* 0107091 __0SISOIDRD _s/iso1 span pei

AVERAGE: 369
STANDARD DEVIATION: 324

* Duplicate nection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No: 023.066

‘Table XXVIIL Summary of PFOS in Quail Red Blood Cell Samples at
50 ppm a.i. for Week 5

Sponsor Centre Set Estacion Analysis Analyte
m m Number Date Date Found (uml)

SSEISMIWKS 00792 0S20ICD 52200 S240 166
SSEIOSMLWKS 007092 0S20ICD S201 SP40I 163
SEI0SHRWKS 007093 0S220ICD S220 Snail 108
ASLI0S4QWKST 007093 0S20ICD  Sn201 span 103

AVERAGE: 135
STANDARD DEVIATION: 3

Table XXIX. Summary of PFOS in Quail Red Blood Cell Samples at 0
ppm ai. for Week 10

Sponsor Centre Set Extraction Amlysis Analyte
m m Number ___ Date Date Found (ug/ml)

SSEISIGLWKIO 007100 OSISOIB  SASOL 5/9001 No
SSEI0SIGLWKIOT 007100 OSISOIB  SASOL S901 No
SSEISIQWKIO 0070 OSISOB SASO1 5/9001 No
SSHISIQWKION 00701 OSISOIB  SAS0L  SA9001 No
SSLISIGRWKIO 007102 OSISOIB SASOL 5/1901 NoSSEISIGWKION 007102 OSISOIB SAM0L S901 No
SSEISIGEWKIO  0I07IOS  OSISOIB SASOL 5/1901 NQ
4SEISILWKION 007103 OSISOIB SSOl A901 No
4SLI8IESWKIO  OlO7I0S  OSISOB SASOI S901 No
SEI0SIGSWKIOT  0I07I04  OSISOIB AOL S901 ~Q
4SLIS3GCWKIO  OIOTI0S  OSISOIB  SASOI S901 No
4SE108366WKIOT 0107105 OSISOIB AOL S901 No4SLISITWKIO  0I07M06  OSISOIB SASOI 5/9001 NQ
4SLISITWKION 007106 OSISOIB SISO A901 No4SEISISWKIO 007007 OSISOIB SASOL S901 No
454108365 WKIO® 0107107 0SISOIB__ S801 s/ionL No

AVERAGE: NQ
STANDARD DEVIATION: ~~ NO

* Duplicate infection

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

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

For values recorded as NQ, 0.00005 pg/mL (half the valueofthe lowest calibration
standard, 0.0001 g/mL) was used to calculate the average and standard deviation.
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Exygen Study Nos 023-06

‘Table XXX.Summary of PFOS in Quail Red Blood Cell Samples at 10
ppm ai. for Week 10

Sponsor Centre St Extraction Analysis Analyte
n » Number Date Date __ Found (rpm

SSI0GA0LWAI0 0107105 GSISOIDRD S801 52201 2)
SSLIOSAOLWKIO O78 GSISOIDRD SAO 52201 an
4SLISAWKIO 0107109 OSISOIDRD  S/Sol S201 20
SLI0SA2WKION 0107109 OSISODRD  SSOI 52201 150
SSLIOSABWAIO  OI07L0  OSIOIDR  SASOl 521.2200 20
SLIOLOLWKIO  OI0TII0 OSISOIDR  SASOI 521.2201 207
SSLIOS0LWKIO  OI0THL  OSISOIDR SSO 521.2201 190
SLIOSALWAIO  OIO7II OSIOIDR SSL S120 212
SSLIOSOSWKIO  OI07I2  OSISOIDR SSO S21.2201 180SSLIOSASWAIO  OI0712  OSIOIDR SSL S120 200SSLIOH06WKIO  OI0TII3  OSISOIDR SSO 5212201 19
SLI0S0CWKIO  OIOTIIS  OSISOIDR A801 521.2201 505SSHIOOMWKIO  OL07LA OSISOIDR  SNSol $212201 28SLIOSIWKIO  OI07TIE OSISOIDR  SASOI 521.2201 23
SSLIOOSWKIO  OI07LIS  OSISOIDR S80 521.2201 0s

ASLI040 WHO 0l0711S_ 0SISOIDR _snsol sian 02
AVERAGE 129

STANDARD DEVIATION: 220
* Duplicate nection

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

‘Table XXXI. Summary of PFOS in Quail Red Blood Cell Samples at 0
ppm ai. for Week 15

Spoor Centre Sa Etracion Analysis Analyte
» n Number Date Date Found (rym)

ISTI036LWKIS 0107116 0S2100A S201 52201 No
ASEIOSI6LWKIS  OW07HG  OS0IA S2Uol spl xoSLI3RWKIS  O0TI 001A szuol S201 No
SSLI0SIRWKIS 00717 00 S2U0l Spal NoSSHIIGWKIS  O0THS  Osa0lA szuol Span 000226
SSLI0SIEWKIS OTIS 001A S2U0L spol 0002s
SSHIOSGLWKIS 00TH Osa0IA szuol Spam 000127
SSLIOSIGLWKIS  OI07H9 001A SRUOL 52201 NoSSLIO3GSWKIS 007120 Osa0IA szuol 2201 000705
SSLIBISWKIS 007120 0001 S2U0L spl 000391
SL0S36GWKS 00721 os0IA sauol sna No
SSHIS366WKIS 0072 OIA s2i0l San NoASLI0SSEOWKS 00722 020A sol S200 000795
SUOSEWKS 00712 020i saol Spa 000816
SSLIOSIESWHS 00712) O2W0IA sol spa xo
SSLISIBWKIS 007123 0SH0IA  S2U0L spol NoSSHISIBWAS 00726 020A saol S200 000130ASLISITIWKIST 0107124 0s2001A__ spun spawn No

AVERAGE: 0.00198
STANDARD DEVIATION: 0.00304

* Duplicate nestion

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

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

For values recorded as NQ, 0.00005 pg/mL(half the value of the lowest calibration
standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Exygen Study No. 023.066

‘Table XXXII. Summary of PFOS in Quail Red Blood Cell Samples at
10 ppm ai. for Week 15

Sponsor Centre Set. Extraction Analysis. Analyte
» n Nomber Date Date___Found (rpm)

SSCIOMOLWKIS 00725 OSOIAD| s2Iol 522.2301 n2
SLOLAOLWKIS 0107125 OS0AD SOUL $222300 1
SSLIONOZWKIS 007126 OR10IAD  S2IDI  S22.2301 236
SLIOLARWKIS 0107126 OS0IAD SDL $2230 16s
SSLOSAMWAS 00717 0RIIAD  sauol  S222301 22
SSLIOLOAWKIS® 007127 0RA0IAD  S2IDL 522.2301 188
SSLOSA0LWAS 07S ORI0IAD  S2UOL  S222301 130
ISLIOADLWKIS® 01078 OSOIAD  S2UOL  S222301 2
SLIOSOSWKIS 007120 OSOIAD SAUDI S222301 158
SLILASWKISt 007120 OSOIAD  SDUOL 5222301 19
SSLIOSOGWKIS 00730 OSU0IAD SAID 572.2301 361
SSHIS06WKIS®  OI07I0 ORA0IAD  S2IOL 522.2301 I
USLIOLA0IWKIS 00731 OS0IAD SOUL $222300 133
SSLIOLWKISS  OI07TI3 ORU0IAD  S2IOL 522.2301 950
SLOLOSWKIS 002 00D Soul sao 124
SHOLOSWKIS®  0I07I2 02201 S2IOL S401 15s
SSHBIWKS 0073 ORD SpU0L 5222300 567
SSLISIEWKIS' 0107133 0R001AD__s2uol _ smaosmn sal

AVERAGE: 203
STANDARDDEVIATION: 248

Table XXXIIL Summary of PROS in Quail Red Blood Cell Samples at
50 ppm a.i. for TERM

Sponsor Centre St Extraction Analysis Analyte
» » Number Date Date___ Found (pm)

SIORAOTERM OTN 0SI0ICD S201 52401 361
SSLIGOTERMS 01074 0S201CD S220 spol 356
SSLISAIOTERM 007135 0R201CD S220 S41 106SI0SAIOTERMY 0107135 000iCD spol span hn

AVERAGE: 234
STANDARD DEVIATION. 144

* Duplicate nection

LOQ =0.01 pg/mL for red blood cells and serum
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Exygen Study No. 023.066

‘Table XXXIV. Summary of PFOS in Quail Serum Samples at 0 ppm a.i.
for Week 5

Sponsor Centre Se Extacton Analysis Amiyee
13 m Number Date Date Found (uml)

SSEI0S6IWRS 0107154 O7230IAR 72301 25001 0082
SSEIOSIGLWES®  OI07IS4 OTB0IAR 72301 2501 00205
SSEISIQWES  OI07ISS  OR30IAR 72301 S01 00149
ASEIBIRWAS'  OI07ISS  0230IAR 92301 72500 oo1ss
SLISIGWES  OO7IS6  OTBOIAR 72301 2501 00198
4SEI0SIGWES  OIOTIS  OMB0IAR  T23OL 72500 00166
SLISIGLWKS  OOTIST  O730IAR 72301 72500 000510
4SLI0SI4WES  OIOTIST  OTBOIAR R301 72501 000535
SLIS366WRS 0071S O730IAR 92301 72501 oo13s
SSEI0SIGWES  OIOTIS  OTB0IAR R301 72500 00120
ASEIOSISWKS  OI07IE  OTB0IAR 92301 72500 oo138
SLIOSILWES' 0107160 OT230IAR 70301 7nsi01 00156

AVERAGE: 00156
STANDARD DEVIATION: 0.00746

* Duplicate injection

LOQ = 0.01 pgmforred bloodcells and serum
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Exygen Study No.: 023.066

‘Table XXXV. Summary of PFOS in Quail Serum Samples at 10 ppm
a. for Week 5

Sponsor Centre set Extraction Analysis Analyte
In Number Date Date Found (ug/ml)

ASHI08402WES 0107162 072301AD 72301 726001 ass
4S108402WKS*  0I07IG2  072301AD T2301 72601 56
4S108403WKS 0107163 O72301AD 72301 7726001 us
4S108403WKS* 010763 OT2301AD T2301 72601 128
4SL108404WKS 007164 O7201AD 72301 72601 104
454108404WKS* 010TH 072301AD 72301 72601 983
4S108405WKS 0107165 O72301AD 72301 7726001 138
4S4108405Whs* 0107165 072301AD T2301 72601 129
4S4-108406WKS 0107166 O7T2301AD 72301 72601 106
454108406WES®  O107IG6  072301AD 72301 72601 107
ASLI0S407WKS 0107167 O7230IAD 72301 72601 24
454108407-Whs* 0107167 072301AD 72301 72601 363
4S4-108409WKS 0107168 O72301AD 72301 72601 76

454-108-408.WKS* 0107168 _072301AD 70301 72601 844
AVERAGE: 898

STANDARD DEVIATION: 350

Table XXXVI. Summary of PFOS in Quail Serum Samples at 50 ppm
a.i. for Week 5

Sponsor Centre set Extraction Analysis Analyte
i ID Number Date Date Found (ug/ml)

ASEI0S4LWES 0107092 O72301AD 72301 726001 El
4SH10844LWES® 0107092 OT2301AD 72301 72601 s62
4SE108442WKS 0107093 O7201AD 72301 72601 59
454.108.4420WhS* 0107093 0T2301AD 72301 72601 520

AVERAGE: sat
STANDARD DEVIATION: 19.4

* Duplicate injection

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

Table XXXVIL. Summary of PFOS in Quail Serum Samples at 0 ppm
ai. for Week 10

Sponsor Centre set Extraction Analysis Analyte
n Io) Number Date Date Found (ug/ml)

4S10836LWKIO 0107177 072301B 72301 724/00 0.0083
4SC10836LWKIOT 0107177 O7T230IB 72301 724001 000489
4S108362WKIO 0107S 07230B 72301 724001 0.00295
4S108362WKIOT 0107178 O7T230IB 72301 724000 0.00249
4S10836RWKIO  0I07I79 072308 72301 72401 0.00467
4SC108363WKIOT 0107179 O7T230IB T2301 724001 000521
4S4108364WKIO  0I07ISO  07230B 72301 72400 0.00390
4S108364WKIOT  OI07IS0  O7230B T2301 724001 0.00375
4S4108365WKIO  OIO7ISI  O7230B 72301 72400 000271
4S-10836SWKIO®  OIO7ISI  O7T230B 72301 724000 000292
4SH108366WKIO  0I07IS2  O7230B 72301 724001 000439
4S108366WKIO® 0107182 OT230B 70301 724000 000437
4S4108367WKIO  0L07ISS  O72301B 72301 724001 000563
ASLI08367WKIO 0107183 O7T230B 72301 724001 000542
4SH108365WKIO  0L07ISe  O72301B 72301 724001 000537
454108368 WKIO 0107188 0T230IB 70301 7724/01 000526

AVERAGE: 0.00430
STANDARD DEVIATION: 0.00105

= Duplicate injection

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

Table XXXVIII Summary of PFOS in Quail Serum Samples at 10 ppm
a.i. for Week 10

Sponsor Centre set Extraction Analysis Analyte
mn iy Number Date Date Found (ug/ml)

454-10840LWKIO 0107185 07230IDD 72301 727.2801 213
454-10840LWKIO® 0107185 07230IDD 72301 727-2801 207
454108402WKIO 0107186 07230IDD 72301 72-2801 536
4S108402WKIO® 0107186 07230IDD T2301 7727-2801 527
454108403WKIO 0107187 07230IDD 7231 7272801 148
4S4-108403WKIO*  OI07IST  07230IDD 72301 727-2801 mm
4S4108404WKIO  0L07ISS  07230ID 72301 727-2801 194
454108404WKIO®  OL07ISS  07230ID 72301 727-2801 203
454108405WKIO 0107189 07230IDD 72301 7727-2801 157
4S4-108405WKIO* 0107189 07230IDD 72301 727-2801 147
4S4108407-WKIO 010790 07230IDD 72301 7720-2801 105
454-108407-WKIO* 010719 07230IDD 72301 7727-2801 110
454108408WKIO  OI07I91  07230IDD 72301 7727-2801 970

454-108-408WKIO® 0107191 072301DD 703/01 __ 7727-28001 97
AVERAGE: 4

STANDARD DEVIATION: 624

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Study No: 023.066

Table XXXIX. Summary of PFOS in Quail Serum Samples at 0 ppm a.i.
for Week 15

Sponsor Centre Set Extraction Analysis Analyte
» Number Date Date Found (ug/ml)

SSEIBIGLWKIS 0107192 07230IC 72301 7242500 NQ
SEIOSIGLWKIS 007192 O0R30IC T2301 242500 No
4S4I06362WKIS  OI0TIS3  OT20IC 2301 7242501 No
4SEISIQWRIST 007193 O07230IC T2301 242500 No
SSEISIGLWKIS  0l07I  T230IC T2301 7242501 000154
4S4I08363WKIS® 0107194 OT20IC 2301 7242501 000160
SSEIBIGEWKIS  OIO7I0S  0T0IC T2301 7242501 No
4S4I0836HWKIS® 0107195 OT20IC 72301 7242500 No
SSEIBIGSWIS 0107196 0T230IC T2301 7242501 No
4S4I08365WKIS® 0107196 O7T230IC 92301 72425001 No
4SEISIGCWKIS 0107197 0T0IC 72301 7242501 No
4SLISIGEWKIS 007197 07230IC T2301 7242500 No
4SEI0636TWKIS 010718 O7230IC 72301 7242500 000227
4S4I08367WKIST 0107198 O7T230IC 2301 7242501 000249
4SEI0S3GEWKIS 010719 O720IC T2301 7242501 000253
4SHI036SWKIS®  OL07I9  O720IC 72301 7242500 000255
4S4I0833-WKIS 0107200 O7280IC 0301 72425010 000162
45108339WKIS® 0107200 072301C 0301 72425000 000160

AVERAGE: 0.000928
STANDARD DEVIATION: 0.00105

* Duplicate injection

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

LOQ = 0.01 ug/ml for redbloodcells and serum

For values recorded as NQ, 0.00005 g/mL (half the value of the lowest calibration
standard, 0.0001 pg/mL) and for ND, zero was used to calculate the average and standard
deviation.
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Exygen Study No. 023.066.

Table XL. Summary of PFOS in Quail Serum Samples at 10 ppm a.i.
for Week 15

Sponsor Centre set Extraction Analysis Analyte
m Number Date Date Found (ugim.

4S410840LWKIS 0107201 07230IDD 723001 727-2800 181
454-10840LWKIS* 0107201 0730IDD 72301 727-2801 150
454108402WKIS 010702 07230IDD 72301 727-2801 821
45108402WKIS 0107202 0730IDD T2301 727-2801 845
454-108405WKIS 0107203 07230IDD 72301 727-2801 246
454108403WKIS 0107203 07230IDD T2301 7727-2801 239
4S108404WKIS 0107204 07230IDD 72301 727-2801 11
454.108404-WKIS* 0107204 O720DD 72301 7272801 107
4S4-10840SWKIS 0107205 07230IDD 72301 7272801 1
454108405-WKIS* 0107205 07230DD 72301 727-2801 156
4S4-108406WKIS 0107206 07230IDD 72301 727-2801 704
454.108406-WKIS® 0107206 07230DD 72301 71272801 698
4S4108407-WKIS 0107207 07230IDD 72301 727-2801 107
454108407-WKIS® 0107207 07230DD 72301 7272801 na
454-10840WKIS 0107208 07230IDD 72301 727-2801 102
454-108408-WKIS* 0107208 07230DD 72301 7272801 891
454108383-WKIS 0107209 07230IDD 72301 72728001 31
454108383WKIS® 0107200 07230DD 723/01 7127-2801 143

AVERAGE: 950
STANDARD DEVIATION: 66

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

‘Sponsor Centre set Extraction Analysis Analyte
In n Number Date Date Found (ug/ml)

GSH108410TERM 0107211 072301DD 72301 727-2801 £3
45410841TERMY_ 0107211 07230IDD 723/01 7127-28001 sis

AVERAGE: 495
STANDARD DEVIATION: 2%9

* Duplicate injection

LOQ = 0.01 pg/mL for red blood cells and serum
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Exygen Std No: 023.066

Figure 1. Typical Calibration Curve for PFOS
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Exygen Study No. 023-066

Figure2. Chromatogram Representing a 0.1 ng/mL standard for
PFOS
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Exygen Study Noa 023-06

Figure 3. Chromatogram Representing a 1.0 ng/mL standard for
PFOS
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Exygen Study No. 023-066

Figure 4. Chromatogram Representing a Reagent Blank for PFOS
(Exygen ID Reagent Blank A, Set: 0518014)

JEmr~~ |

EEE iC |

| a |
| d

| ho

| pooboo
1.

3]

i
. Li

a {im-4 i wir]
haem Fit)1 I wll

1 1 aT wim]h wel hie| 1 TI ia

| WAC |

Exygen Research Page 560198



Exygen Study No.: 023-066

Figure. Chromatogram Representing Control Quail Red Blood
Cells for PFOS
(Exygen ID: 0107376 Blank A, Set: 0518014)
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Figure 6.  Chromatogram Representing Control Quail Serum for
PFOS, (Exygen ID: 0107375 Blank A, Set: 072301C)
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Exygen Study No. 023.066

Figure 7. Chromatogram Representing Control Quail Red Blood
Cells fortified with 10 ng/mL of PFOS
(Exygen ID: 0107376 Spk A, Set: 051801DR)
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Exygen Study No.: 023-066

Figure 8.  Chromatogram Representing Control Quail Serum
fortified with 10 ng/mL of PFOS
(Exygen ID: 0107375 Spk A, Set: 072301D)
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Figure9.  Chromatogram Representing Quail Red Blood Cell Sample
(Exygen ID: 0107084, Sponsor ID: 454-108-401 WKS, Set:
051801DR)
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Exygen Study No.: 023.066

Figure 10. Chromatogram Representing Quail Serum Sample
(Exygen ID: 0107207, Sponsor ID: 454-108-407-Wk15,
Set: 072301DD)
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Cente Proce No, 1P-023.066

i

| ANALYTICAL PHASE PROTOCOL i

i t
ANALYTICAL PHASE TITLE

} EXTRACTION OFPOTASSIUMPERFLUOROOCTANESULFONATEFROMREDBLOOD CELLS FOR ANALYSIS USINGHPLCELECTROSPRAYMASS| SPECTROMETRY
|

ii SPONSOR ¥
| ME Tet dySri |{ Building 232.09 i

PO Box 33331 i
St.Paul, MN 55133331

"DATA REQUIREMENTS
i AnsyicalMethodRequirements

PERFORMING LABORATORY i| iRescue breStateColeg, PA. 16801 i
Phone 814-231-8032 {

i PROTOCOLIDENTIFICATIONNUMBER
| 01P023-066
| i

CenteAnataLibor, ne. Pugs 10129 i
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1 for residues of perfluorooctanesulfonate (PFOS) using method entitled, i! “Extraction Of Potassium Perfluorooctanesulfonate Or Other FluorochemicalComps Fromm Fo an on, ape orem! Soy OuaamieEES)heapity
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| Practicestandards40 CFRPart792(1).
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Aonofest ndfence sires esp, codonnd ordmsnsssCodon snd ed
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Cate Protocol No. O1P-023066

documentingchain-of custody and shipping records for racking of the testsubstanceswillbeincludedaspar ofthe raw datapcage.
1 + All standardsest substancesandanyprepared solutionsmustbe identifiedwitha

uniquelabel or numberon thecontainer orcross-referencedt0 thecontainer ;
| HAZARDINFORMATION i
| A current MSDS fo the chemmical(s)usd in this study will be maintained a the i! testing facility.
i 3. SPONSOR

3M Environmental TechnologysndSafety Services
Building 23E.09

{ PO Box 33331
1 St Paul, MN 551333331 ;
i ‘Sponsor Representative: }| Rochelle Robiaea ;TELEPHONE: 651.778.7065 |FAX NUMBER: 651.776.6176 i

4. TESTING FACILITY |
‘Wildife Intemational, Lid.
8598 Commerce Drive
Easton, MD 21601
STUDY DIRECTOR:i Sean Gallagher

| TELEPHONE: 410-822-8600
| FAX NUMBER: 410.622.0632
| || 5. PERFORMING LABORATORY i
| Centro Analytical Laboratories, Inc. (Centre) f3048 Research Drive iStat College, PA 16501

EE  — iEmily. Stauffer, CentreTELEPHONE: 814-331-8032i FAX NUMBER: 814.231.1580

{ 6. PROPOSEDEXPERIMENTALTIVEFRAME
Analytical SartDate April23,2001
Analytical Termination Date “April 30,2001
Report sued May 31,2001

Centre Analytical Laboratories, nc. Pagers i
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7. JUSTIFICATION FOR THE SELECTION OFTHETESTSYSTEM
Mallardandquail edblood cls samples collected by Wildife Intemational,Ld.i . will be used as the analytical samples for this phase. Mallurds and quailsrepresentwildbird populations and they areEPA recommended specis because itheydo well in  aborsory environment. Quail habitats include bushy pastures, |i rassy roadsides, famiands and open woodlands, an they are considered land §grazers. Mallard habitats include ponds, lakes and marshes, and they areconsideredsquat grazers. Theuseofthese matricesforthe study wasto i| detennine if PROS was deposited inthe whole bloodofmating adults tat were |1 fedPEOS.

: Acomplete descriptionof the test system along with allofthein-ife parametersis documented in Mallrd Protocol No. 4S4101000/MPISUBAS4, Projet No.| 454-105 and Qual Protocol No. 454010600/QPISUB4S4, Projet No. 454-104,| This rjc theayaorion of tho sais1 ii8. SAMPLEPROCESSING,STORAGEANDIDENTIFICATION || No prcesingwilbeeq forth sote samples. |
i Each sample will be ssigned a unique sample identification number at Cer, i‘which wil be sed fo tracking and identificationofthe samples. Th ssmples !will be stored in a temperatue-moniored freezer, maintained at < -10° C, except‘when removed for extraction and analysis as described in the method. The: samples willbekept iolaied fromthetetsubstancecuring storage.

Sample receipt and storage location and conditions during the study will be| documented. All samples and any resuling sample extracts wil be identified! witha unique label or sample number. Such identification will beciteron the| containerorcross eferenced othe container.
| 5. ANALYTICAL METHOD |
i All samples will be analyzed according othe analytical method ited “Extraction ;Of Potassium Perluorooctancsulfonate Or Other Florochemical Compounds iFrom Serum For Analysis Using HPLCElectrosprayMass Specromety> GM i‘method numberETS-34.1 with the following modifications: f
i 1. There will be no suogate standard used in the extraction procedure. The| stock, fortification,andcalibration standards will be prepared a follows:
| Stock Solution ii Prepareasock solution of PFOS at 100 pg/mL. by weighing out 10.0 mgof tanalytical standard coreeted for percentsaland percent purity). Adjust finalvolume to 100 mL with methanol in a 100-mL volumetric Ask. Sore his

i

CenteAnya Labrsories,ne. Pagesof20 |
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Conte Protocol No. 01P023.066

stock souion in125-mL LDPEbots) ina efgertoat2C to 6°Cfor a‘masaperiodof 6months fromthe date ofprepartion.
i . Fortification Solutions

a. LOug/mLFortificationSolution -Pipette 1.0mLofthe 100 pg/mLstock. ki Solution nto 8 100 TL volumetti isk. Bring up to volume wilh i1 ‘methanol, §

| b.0.1 gi Forifcaion Saluon - pete 100mLofthe 10 pg/ml §fordfcaon solution ito 8 100m. volumetric flask and bring up (0i volume with methanol.
i €. 0.01ug/lForificaionSolution - Pipete 10.0 mi. of the0.1 pg/mL.i fortcaion solution info & 100m volumetric flask 81d bing 4p 0| volume with methanol
i Store all fortification standard solutions (in 125-mL LDPE bottles) in a ii efigotor at 2C fo 6<C for maximum period of 6 mons from the }| date ofpreparation. i
1 || Calibration Standards !Prepare six LOMSIMS calbrstion standards in methanol via dilion of t

10.1 pg/mL. 4nd 0.01 pg.orion solutions.
This i a typical example adiional concentrations may be prepared asi nesded.

i a Cone. Gg) Volume (a) Ded a) FilCone Gg)
! or 5 Too 0005| 01 2 100 oo| 01 i 100 0001 i{ 001 5 10 0005 !| ool 2 10 00002 !001 1 1% 0001 !

Store all calibration sandr soltons in 125-mL LDPE bots) in |
efigrtor at °C to 6<C for maximum period of 6 month from the |dat of prearaion. {

1 3. Thesamplevolumefortheredbloodcells sampleswillbe 100 uL. The ii amount of 0.5 MTBA addedt the samplewill b 0.5mLandthe amount ofi 025 M sodium cabonschodium bicarbonate buffer added wil be 10 mL. .{ hesample willnybe ilred with 02 um nylon shfierif cesar. i
4. The samples wil be analyzed underte following conditions:

Contre Antic Lorre, Inc. Pusesor |
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LCMSIMS System and Operating Conditions Furbolonspray)
i Mass Spc: PE SCIEX AP13000 BiomolecularMass Analysei

ntetace:  SCIEX TubolonSpryLiquid Invoduction Itecsce; Harvard infusionup ;
i Computer: DellUltraScan P1110 i! i| © Sofa: PEScexAmlyt 11 !; WindowsNT
i HPLC: ‘Hewlett Packard(HP)Series 1100

HP Quat Pump.HP Vacoum Degaser| KP Autoamplr! HPCalum Oven i
| HPLC Colom: GenesisCyGones Chromatography) 2.1 mm 50mm,! Column Temp 35°C iTnjsion Vo 10KLNobile Phas (1! 3MAmmonium Ace n ASTMtypeIwater iMobile Phase (B): Methanol :FlowRai: 03 minin.
i Time %A %B© @ w; woo im| now }| iso! Ho wd i
| I may be necessary to adjust the HPLC gradient in order to opimize finset pertormanes. Cotas vil, cet dso (31im x 30 om) and olamns. fom. df manures (pone

Betasil Cys etc.) can be used, provided equivalent chromatography is iOhined. }
Tons soniai Approximate
Analyte Mode TransitionMonitored RetentionTime(min)| BOS negive 4959 Pr

1 On a day-to-day basis, the retention times may vary slightly depending on !he bth ofmobile phase

CenteAyiaLaorts, Pera §
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ExampleTuneFleParameters
“The folowing values areprovided ss sn example. Actual values may vary from} instrumenttoinstrument. Also,these vals aybe changedfrom me 0 me in+ onder oplimize for gestes easiviy. }
Onceth insiument stand, theopimizedparametersa saved a “unefl”, :“This tne ile ithen sedding routine analysis. Th tningproceduremaybe }repeated as necessary oensure optimalsensiiviy: i

| }| TuneFileParameters
i Conols SetS-lospray 42000i DP-Declustring Poteatal “510
i FP-Focusing Potential 2300EPEnte Potential 1001 CECollison Energy E ii CXP-Collision Cel Exit Font 5 !{ DF-Deflecor 3000 i
i ‘CEM-Channel Electron Multiplier 28000 ¥

' GasFlows sat |Nebulizer Gas 1
Curtain Gas 1
CollisonGas 4TIS Temperature ssc

| Calibration Procedures
a Inject thesame volume (between 1010 20 uL) of ach calibration{ standard(preparedinMeOH)inothe LCIMSAS.

i b. Use linea, xweightedstandard curvesfor quantification. Linear }standard curves are generted for each set by linear regression !using the appropriate software system. Any calibration siandarés {falling outside + 30%, based on us calculated concentration, may ibe excluded from the calibration curve, However, the tal umber §ofclibradonstandards thatmaybeexcludedmst not exceed 20%
‘of the total numberofstandards injected. !

i © The conelaion confcent () for calibration curves gencredi mustbe20.9925 (20.985).Ifcalibrationresults fal outsidethese| Tits, hen aproprate icp shuld be ln 0 vtmeni operation, andthe relevantse of samplesmust be reanalyzed. }

ContesAnyaLaboratories I. Psion i
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Sample Analyse
Inject the same volumeusedforth calibration standards beween 1010.20 uL)of sch sample, fortification, contol, ec. ito theLC/MS/MS.Eachsumpleust! © bearded in duplicate

t a Standards corresponding to at least six concentrations must be £! includedinananalytical set. ?

i . ntnce ofsts 5) ogi of tm em ndinjct standards interspersed abou every 510 samples All unpleinjecionsmustbebracketedby standard njctons.
©. Bachsetof samples analyzed (not 0exceed25)mst include at festone reagent conrl (extraction solvents ony), a least one matrix| control, and two mati control samples fortified a known| ‘conceniaions and camied though the procedure 0 very recovery.Each ct must alo includeatleastoncmethanol blank snd one ASTMi “Type [HO bank.

i 4 The concentaion of cach sample, fortification, contol, tc. is ii terminedfrom hestandard curve basedonth peakaesofthe }nly inal standards injcted during a ct. The standard responsesmust bracket responses of the residue found in the sample set. Ifnesesary, ilu th samplesandre.analyze 0 givea response withinhesundardcurv range
. Forificaion recovers within 80 to 120% are sccpuble for

fortifications at the LOQ (10 ng/mL) and at levelsgreaterthan thei L0Q. Failuretomeehsertedia regu an vesigatonofcavei and fll reanalysisof the affected samples. :
| ©. Sumple in yh eke ae dete the competing se b
1 retention times will be reported as ND (not detected). Samples in ii ‘Which peas are detected st thecomesponding analyte Ttenion es ;but are less than th response.of the lowest standard (0.001 piginL) iwill bereportedas NQ (otquantile. §

& Background levels of analyte found in contrlblank samples that ii cotespond o values blow he LOG, bu re sill quantifiable will bo| used1 comet fortication recoveries.
{ Hh. 1fsamplesar notloadedontheinstrumenttobeanalyzedthedaytheyi ar extracted, samples must be stored efigeted at spproximately i2C10 6C unl anlyis nd analyzed preferslywithin week.

CenteAnaya aborts, Pugs9or
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10. EXPERIMENTAL DESIGN
| Sunples obtained by Wildife Inematonal Lid. will be shipped to Centre| Anslyical Labortores, Ic. fo analysis. Thre are no known conaminansexpecied inthe st ys hatwouldaffecthe resusof is Stuy. ;
: Only those samples designated by the Sponsor will be extracted and analyzed at }i Centr scconting to method, “Extraction Of Potassium Pefluoroacanceuonats |
i Or Other Fluorochemical Compounds From Serum For Analysis Using HPLC- F
i Electrospray/Mass Spectrometry” (3M method number ETS-84.1) with thei modificationslsd n Section,
: Methods to contol biss will include sssay of unrated contol samples,forificaion of untested control samples to obtain covery data, ad epee| i os nro ovis mB, of Brot:| Forcaion willbmade t he mats prosto cxtrcions vel ranging fomi theLOQ to above the highestresidue found. Thefortification solution containing. ii the testiefrence substance wil be applied (0 th designated Samp via !i ‘Halton singe, mieroppet pipet,co ages, 1 mao Comorrency i! sccuacy. }

“The average recovery an relative standarddvistion ofthe orifed samples willbe calculated. IFnecessary. applyastandard ts or outliers. 1 an our exit,ent may be excluded from th sass ambi. Als, the averge rescofound and standard deviationfoschmaswillbecule.
“The following equations wil be sed forthe aula.i Equation 1:

i ;| Assy found(npn)=(Pakara. interet)
i sore i{ §
1 ‘Equation 2: 7

Analyte found (ug/ml) = §Lana. found (og/mL) FV(mL)XDEXEV(mi)x Lug i(AV mL) sample vol. (a) 100gWher:i FV Final Volume| DF =Dilution Factor| EV= Extraction Volume| AV= Aliquot Volume
For samples forficd with known amounts ofPFOSprior to extraction, use.Equation’to calculithe percent recovery

Conte Asti Laboratories, Te. Page 100129 i
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Equaion 3:
i Recovery (%)=
! . (anal. ound (g/mL)- vg. anal. inculGug/mL) x (1000 ng yg)x 100 :‘amountadded(nginL)

IL PROTOCOL AMENDMENTSANDDEVIATIONS f
| Any deviations from the protocol orfromthe analyticalmethodas provided will E: be documented and reporcd promptly to the Study Director and SponsorRegeescntsive. Planned changesto his protocol orto the analytical method willbe made in wing 3s an amendmentand approved byth Principal Invesagaor,the Study Director, and the Sponsor Representative. Any. amendments of| deviationswill be appendedotisprotocol andnchdednthe final por.

1. Protocolamendments: Planned changes 10 the spproved protocol shall be || documented by amendments tha larly descibethechange, justification ori the chinge,and impacton thestudy. Amendmentswillbe signedand dite by| the Principal Investgaor, StudyDirector, and SponsorRepresentative. Copies: of amendments will be set the quality surance ni. ;
2. Protossdevon: Protocol deviations, which are ne time and unplanneddeviations fom the protocol,shall be documentedin the toy records, ningthe nature of the deviation, potential cffct or impact on the study, andcometive action if required. Protocol deviations are signed and dated by thePrincipal Invesiguor, Study Director, and Sponsor Representative. andf reviewed by QAU,

i 1. RECORDS
Res to be sind coe, bk um vo nied Ou flows 8 |sppuoprinte): }1 Sampletacking sheets)2 Sample receipt records, storage history, andchinsofcustody3.History and preparation ofstandards (sok, fortification, calibration) §4. Descripionof any modifcaonstothe method 15. Instrument run sheets,bench sheets or logs :© Analytical data bles:i 7. All chromatographic and instrumental conditions1 8 Sample extraction andanalysisdesi 9. completsingofstudy personel, signatures snd iil10. Chronological presentation ofal study comespondence i! 11Any the dia necessary fortheeconsirutionofthstudy
Al chromatograms wilcontinthe following: }

CentreAnaya Labor,nc. Page 1129 i
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Sump enicaon, date, ao or ter indication of he ae ofine, ndjon umbercomesponng the rn) . Addin, aiicssons wih mide te forifcation level of tenayAnya sanded chromsogums wil addidonly ncude te |i ‘concentration (¢.g., j1g/ml, ng/mL,ppb,pp,etc.). i

Exh ui wil conn frmon on emperor, coun || Paametn,gc nstnnenpues, ad met psoe |
| I. QUALITYASSURANCE
; Cen QA Unt will view the proto), ud tho dy cond an te slyi documetaion Gncading Tow Gis snd ml ear) 1 erin to OLY| anandsrme. Cont GA Unt will npet os dy merleadifo! ss compote a GLEoy 1d wil pr he ndings of he ses te |i Principal Invesigator, Centre Management, and the StudyDirector. }|| 14. DATAANDREPORT

1. Al aw da snd the rig signed pro! wil be mnsind in the syfi Tis cua inc he roo amendmen, rooc dovinion;Iabortory ebooks, nlyicl andar somion pepieason sump haof Coody het, mle work shes omega, craton cuesnd ny ahr popes duecu. Row dvsso sd wih Smt| hctuys,hEroociowill docu|
i 2. Areport willbeissued by Centre,spprovedand signedbythe SyDirector| nd he Sponsor Rerun licen fo meson ts BEA The| Teper contents shou cud, ot ied 10 || 1Objectivesandprocedures satedintheprotocol §2 Ansys and bic methods wd

3. Reference materials identified by name, lot, purity, andother iSnes i4. Nameofpecforming laboratory and analytical start and termination dates i5. Steen epee andgn byhsqo ornwn| Tits coring a spndusi 7. Allcromogrgics5smnanalcoins| EA compte HgofCee dyperson
| co emer dover stpttee| Representative,who il eu oerepr wi come, ConseAnyi oimk vison ndfihor with he spprval ahe SedDiondSponsor Representative. The Cents GA unk oil conduct an soit of fudt report andr dts package tosrs acura and GLPcompre, Tot |

CentreAnalytical Laboratories, Inc. Page 12029 t
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report mast be approve by the Study Director nd Sponsor Represcataive peor0 signe. A stement of QAU inspecions ad 4 staement of OLD} complisncewillbeincluded nth inal Epon
Any corrections or addins to the final report shal be in the form of an ;

i amendmentby the Principal Investigator. The amendment shall clearly identify &he par of the final report tht I being cometed and the Josten for §conection. “The amendment shall besigned nd datedby he Pincips !i Ivesigatr,StudyDirector and Sponsor Representative. |
REPORTDISTRIBUTION:i Original: Sud Direc; Copy Sponsor Representative| Copy: Contre Arches

| 15. ARCHIVE STATEMENT

i Study records to be maintained: Records to be maintainedforthe stady include all iaw data, observations recorded during he conduct of the sd, docamention,Chromatograms, specimen tscking information, nd study red comespondence“This includes & description of equipment vied durin th sondoct of th suds. ATcharaciizaion dat and any shippingrecordsshallberetin.
Documentarchives: Upon completion of the study, the study records, protocol andi amendments, and he Tal report and amendments shal bo ened 1 he SM| document hives IF is ecesay to subsite coyfo anga recor, will| be cried as a exact copy. Cane wil retain fy eled on goals and py :| ofthe finalreportandraw data package. i

| 16. REFERENCES f
1 U.S. Evironment Protection Agency. Toxic Substances Control Act (TSCA). :Good Laboratory Practice Standards. FinalRu,40CFRPs 192 i

{ i

ConeoscLoto, oc Pe 1320 i
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17. PROTOCOL APPROVAL
! This protocol was audited by the Quality Assurance Unit of Centre AnalyticalLaborTo
| QuayAssurance Reviewer, Contre i

. ef: fora lle| Re

| ‘Principal Investigator, Centre

| 7TH
} Ea we ;

Faclty Managemen, Centre

Hho li] Potty| ot BaChuanMager
i StudyDirector, WildlifeInternational Lid. |

/ iAes 2 nude dale i
Enis |

i Sponsor,3Mi
| —} To i

IAL
Efironmental Tethnologist

[eR —— Pdr b
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APPENDIX: ANALYTICAL METHOD
A. BaconofPotssium PecfuorootanesulfnatorOtherFlorochemicali Compounds From Ser or Analysis Using HPLCElectrosprayMassSpectrometry”

i +

| !

i

| i| |

i
i
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