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INTRODUCTION

Purpose

The purpose of this composite report is to provide a summary of the analytical data collected for
3M studies Gen-021, Gen-024, Gen-030, and Gen-033. All of the samples included in these
studies are tissue samples collected from fish, birds, mammals, and amphibians; Dr. John Geisy

of Michigan State University has supplied all samples to 3M. These analyses have been
conducted to support studies designed by Dr. Geisy.

The target analytes for these four studies were perfluorooctane sulfonate (PFOS; CAS# 2795-39-
3), perfluorooctanesuifonylamide (PFOSA; CAS# 754-91-6), perfluorooctanoate (PFOA or POAA;
CAS# 3825-26-1), and perfluorohexane sulfonate (PFHS; no CAS# available).

Due to the variety of matrices analyzed (with respect to both species and tissues), and due to
evolving analytical methods, some analytical data quality objectives, such as the limit of
quantitation (LOQ) were quite variable. A summary of the achieved LOQ (by specie, tissue and
study number) is presented in Table 2 of this report. The stated data quality is based on results of
data collection quality controls, sample prep quality controis, and recovery of target analytes from

prepared matrix spike samples. More specific data quality objectives and parameters for these
analytical studies are outlined later in this report.

Test and Control Article

The test articles for each study consisted of various tissues from various species and are listed
below, in Table 1. For all studies, the control article consisted of rabbit sera and rabbit liver, as
appropriate. Rabbit tissues were chosen as the control articles because previous studies have
indicated very low levels of endogenous fluorochemicals in these matrices. Samples of the
control articles were provided by the 3M Environmental Laboratory. '

This report does not include details for the collection of the test articles; these details should be
obtained from Dr. Geisy.

Table 1. Description of Samples, by Study

StupY NURIBER Sera/PLastIA/BLCOD

. California Sea Lion, Elephant Seal,
Gen-021 °°"g?:2t g;a"f’ddtf;sgg:ds“' Harbor Seal, Gozzi, Mink, River Sea Ofter Brain, Sea Otter Kidney
! Otter, Sea Otter, Turtle

Albatross sera, Albatross plasma,

Cormorant plasma, Herring Gull Albatross kidney, Cormorant yolk, Gull
Gen-024 Plasma, Baki Eagle pk ! Loon, Brown Pelican, Albatross yolk

Cormorant blood, Herring Gull blood

Northem Fur Seal, Polar Bear, Mink, | Ca"P Pody, Frog musce, Frog body,

Northemn Fur Seal blood (juvenile, sub- . Green Frog eggs, Lake Whitefish eggs,
Gen-030 adut, adul), Polar Bear bood, Stelar | 2P Tutle. Temapin, Tura, Sreen | g, 1ot eggs, Carp musce, Chinock
Sea Lion blood ’ﬁhneﬁsh S Trodt Salmon muscle, Lake Whitefish muscle,
' Brown Trout muscle
Mink, Baikal Seal, Ganges Doiphin,
Cormorant (adutt and juvenile),
Gen-033 None Submitted Bottienase Dolphin, Striped Dolphin, None Submitted
Wedded Seal, Swordfish, Tuna,
Blacktailed Gul
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Following analysis, extracts generated from these samples have been retained in cold storage.

Sample Collection and Analysis

Tissue samples were submitted to the Environmental Laboratory- Fluorine Analytical Chemistry
Team by Kurunthachalan Kannan of Michigan State University. Details of the sample receipt are
documented on the chain of custody forms located in appendices of this report.

SAMPLE RECEIPT AND MAINTENANCE

Samples were received in the Environmental Lab cold or frozen on the following dates: Gen-021
(8/24/99), Gen-024 (10/11/99), Gen-030 (12/13/99), and Gen-033 (3/13/00). Sample receipt,

identification, and chain of custody information are located in the study folder for each report; the
folders are located in the 3M archives.

The sample extracts will be maintained in cold storage at the 3M Environmental Laboratory until
the quality of preparation no longer affords preservation.

CHEMICAL CHARACTERIZATION

The target analytes characterized in the samples include PFOS, PFOSA, PFOA, and PFHS.
Procurement details of the reference standards used for analysis are summarized below.

Procurement

Table 2. Procurement Information for Reference Materials in the Analysis of Environmental Samples

REFERENCE MATERIAL LoT NumMBER

PFOS (potassium sait) 171 3M ICP/PCP Division
PFOSA ;ie;‘t;?:r; as, 3M Specialty Chemicals (R. Buckanin)
PFHS (potassium salt) NB116638-16 3M Speciaity Chemicals (G. Moore)
. Gen-024: 245, Gen-024: 3M Specialty Chemicals;
PFOA (ammonium satt) all others: commercial all others: Aldrich

Full chemical characterization studies, including purity and stability determination, have not been

completed at this time. Upon completion of these studies, a report will be archived in the 3M
Environmental Lab.

METHOD SUMMARIES

Foilowing is a brief description of the methods used during this analytical study by the 3M

Environmental Laboratory. Copies of the actual methods used for these studies are located in
attachment H.
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PREPARATORY AND ANALYTICAL METHODS

ETS-8-004.1, “Extraction of PFOS or Other Fluorochemical Compounds from Serum for

Analysis using HPLC-Electrospray Mass Spectrometry” with some modifications, described
below.

Because the matrices were so variable and sample size extremely limited, it was not
possible to prepare extracted standard curves. All extracts were evaluated versus
unextracted standard curves. When sample size permitted, two matrix spikes were prepared

in each tissue sample from each specie tested to provide some level of extraction efficiency
determination.

For some samples, less than 1 mL of sample was available. For these samples, the
available volume was extracted according to the method with the exception that the final
volume of extraction solvent was adjusted to match the volume of the initial sample.

This method was used for the extraction of sera, plasma, and whole blood samples.

ETS-8-005.1, “Analysis of PFOS or Other Fluorochemical Compounds in Serum Extracts

Using HPLC-Electrospray Mass Spectrometry” with some modifications, described below.

Because the matrices were so variable and sample size extremely limited, it was not
possible to prepare extracted standard curves. All extracts were evaluated versus
unextracted standard curves; as a result, all sample concentrations were adjusted by a factor
of 1.25 to adjust for the removal of 4/5 of the MTBE from the extract. The factor is
unnecessary when an extracted curve is used for evaluation.

ETS-8-006, “Analysis of PFOS or Other Fluorochemical Compounds in Liver Extracts using
HPLC-Electrospray Mass Spectrometry” with some modifications, described below.

Because the matrices were so variable and sample size extremely limited, it was not
possible to prepare extracted standard curves. All extracts were evaluated versus
unextracted standard curves. When sample size permitted, two matrix spikes were prepared

in each tissue sample from each specie tested to provide some level of extraction efficiency
determination.

For some samples, less than 1 g of sample (as called for in the method) was available. For
these samples, the availabie mass of tissue was extracted according to the method.

Samples of kidney, brain, egg, and muscle were extracted by this method.

ETS-8-007, “Extraction of PFOS or Other Fluorochemical Compounds from Liver for

Analysis using HPLC-Electrospray Mass Spectrometry” with some modifications, described
below.

Because the matrices were so variable and sample size extremely limited, it was not
possible to prepare extracted standard curves. All extracts were evaluated versus
unextracted standard curves; as a result, all sample concentrations were adjusted by a factor
of 1.25 to adjust for the removal of 4/5 of the MTBE from the extract. The factor is
unnecessary when an extracted curve is used for evaluation.

For Gen-030 and Gen-033 only: Due to the lack of excess test material for method
development, all samples determined to contain greater than 0.015 ug/g of PFOS were
subject to an additional PFOS verification process. Each sample was analyzed separately
with respect to the 499 -> 99 transition and the 499 - 80 transitions. The quantitative results

Page 4 of 10



3M Environmental Laboratory
Report No. Gen-021, Gen-024, Gen-030, Gen-033

obtained from each transition analysis were compared. When these results agreed to with
30%, the identity of PFOS was confirmed (see Reference 1). Those samples where the
identity of PFOS could not be confirmed are noted in the data table.

In Gen-021, no PFHS standard was available. In these samples, qualitative determination of

PFHS was conducted based on reasonable retention time and a known PFHS transition (399
-2 99).

Specific instrumental parameters are available in appendix I-L of this report, stored in the 3M
Environmental Lab archives.

ANALYTICAL EQUIPMENT

For HPLC-Electrospray Tandem Mass Spectrometry: . ‘
Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column:
1x30 mm C18 Betasil™
Column temperature: 30 degrees C
Cycle Time: 10 minutes

Mobile phase components:
~ Component A: 2mM ammonium acetate
Component B: Methyl alcohol
Flow rate: 300 uL/min

Injection volume: 10 pL

Solvent Gradient:
Time (min) %B
0 10
1 10
5.5 95
7.5 95
8 . 10
10 10

For Detection:

Mass Spectrometer: Micromass® APl/Mass Spectrometer Quattro Ultima Triple Quadrapole
system or Micromass® API/Mass Spectrometer Quattro |l Triple Quadrapole system
Acquisition Mode: MB_M (refer to Table 3)

Software: Mass Lynx 3.3

Mode: Electrospray Negative

Source Block Temperature: 125-150°C

Source: Z-spray

Page 5of 10



3M Environmental Laboratory
Report No. Gen-021, Gen-024, Gen-030, Gen-033

Table 3. lons Monitored in the Analyses of Extracts of Groundwater

TARGET ANALYTE PRIMARY |ION (amu) PRrRoDUCT ION (amu)
PFOS 499.0 80, 99*
PFOSA 498 78
PFOA 413 169
PFHS 399 99

* Indicates the ion used for quantitation

Refer to the analytical methods and equipment logs found in the raw data for details on the
actual analytical equipment settings used in the present study. These settings may have varied
somewhat during actual data collection. However, slight variations in the instrument settings will

not adversely affect the quality of the data. Exact settings during all phases of data collection are
recorded and presented in the appendix of this report.

DATA SUMMARY, ANALYSES, AND RESULTS

Summary of Quality Control Analyses Results

Standard Curves: The coefficient of determination (r’) for ail 1/X weighted curves
bracketing useable data was > 0.982. High or low curve points may have been excluded to
provide a better fit over the linear range appropriate to the data. High or low curve points
were deactivated if the calculated concentration varied from the theoretical concentration by
more than 30%. Acceptable data was evaluated versus a standard curve containing at least

5 points. All actions are acceptable and are documented in specific data sets. All standard
curves used to evaluate quantitative data were acceptable. '

Continuing Calibration Verifications: On average, one calibration check is analyzed for
every five samples. Acceptable data is bracketed by calibration checks quantitated to be
within 30% of the theoretical value, evaluated at least every ten samples. All quantitative
data is bracketed by acceptable calibration checks, as required.

Blanks: Extraction blanks were compliant if no target analyte was detected above the limit
of quantitation (LOQ) for a specific analyte. In this study, extraction blanks were often higher
than low curve points. Because analyte levels in the blank are used to determine the LOQ,

by default, all blanks were determined to be below the limit of quantitation for the
compounds of interest.

Internal Standards: Internal standard response was monitored in Gen-030 and Gen-033
only. Internal standard response was required to be within £50% of the theoretical value. If
samples showed an internal standard response that deviated more than £50%, the samples

were reanalyzed. If the deviant IS response was confirmed, the analyte data was reported,
but noted in the data table.
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Summary of Sample Results
e GEN-021:

PFOS was detected in at least one sample from the following matrices: California Sea
Lion liver, Harbor Seal liver, Gozzi liver, Mink liver, River Otter liver, Turtle liver,
Cormorant blood, Otter blood, and Caspian Seal blood.

PFOSA was tentatively identified in at least one sample from the following matrices:

California Sea Lion liver, River Otter liver, Sea Otter liver, Sea Otter brain, and Otter
blood. '

PFOA was tentatively identified in at least one sample from the following matrices:
California Sea Lion liver and Caspian Seal biood.

PFHS was tentatively identified in at least one sample from the following matrices:
California Sea Lion liver, Gozzi liver, Mink liver, River Otter liver, Sea Otter liver, Turtle
liver, Cormorant blood, Caspian Seal biood, and Otter blood.

e GEN-024:

PFOS was detected identified in at least one sample from the following matrices:
Albatross plasma, Albatross sera, Cormorant plasma, Cormorant blood, Herring Gull
plasma, Herring Gull blood, Bald Eagle plasma, Loon liver, Albatross liver, Brown

* Pelican liver, Albatross kidney, Cormorant yolk, and Gull yolk.

PFOSA was tentatively identified in at least one sample from the following matrices:

Cormorant blood, Bald Eagle plasma, Loon liver, Brown Pelican liver, and Albatross
liver.

PFOA was tentatively identified in at least one sample from the following matrices:
Cormorant blood, Albatross liver, Cormorant yolk, and Gull yolk.

PFHS was tentatively identified in at least one sample from the following matrices:

Herring Gull plasma and Bald Eagle plasma, Loon liver, Albatross liver, Brown Pelican
liver, Albatross kidney, Cormorant yolk, and Gull yolk.

e GEN-030:

PFOS was detected in at least one sample from the following matrices: Polar Bear
blood, Polar Bear liver, Mink liver, Northern Fur Seal liver, Map Turtle liver, Tuna liver,
Green Frog liver, Chinook Salmon liver, Lake Whitefish liver, Brown Trout liver, Whole
Carp, Frog muscle, Lake Whitefish eggs, Brown Trout eggs, Carp muscle, Chinook
Salmon muscle, Lake Whitefish muscle, and Brown Trout muscle.

PFOSA was tentatively identified in at least one sample from the following matrices:
Mink liver.

PFOA was not tentatively identified in any sample analyzed.
PFHS was not tentatively identified in any sample analyzed.

e GEN-033:

PFOS was detected in at least one sample from the following matrices: Mink liver, Baikal
Seal liver, Cormorant liver, Bottle Nosed Dolphin liver, Ganges Dolphin liver, Striped
Dolphin liver, Swordfish Liver, Tuna liver, and Black Tailed Gull liver.

PFOSA was tentatively identified in at least one sample from the following matrices:
Mink liver, Cormorant liver, and Bottle Nosed Dolphin liver.
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¢ PFOA was tentatively identified in at least one sample from the following matrices:
Cormorant liver.

» PFHS was tentatively identified in at least one sample from the following matrices: Mink
liver, Striped Dolphin liver, and Swordfish Liver.

Appendices contain data summary tables.

DATA QuALITY OBJECTIVES

No circumstances existed during the present study that would have affected the quality or
integrity of the data. The data quality objectives (DQOs) followed during the present are

indicated below.

e Linearity: The coefficient of determination (12) of the standard curve was equal to or greater
than 0.985 with at least 5 active points using a linear regression curve with 1/x weighting.

e Instrument Quantitation Limit (IQL): The IQL is equal to the lowest acceptable standard in
the calibration curve (acceptable standard is defined as a standard within 30% of the
theoretical value). As this value is not useful in consideration of the sample data, the IQL
was not specifically determined or stated for every study.

» Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve (defined as a standard within 30% of the theoretical value), and is at least
two times the analyte peak area detected in the extraction blanks. The LOQ may vary due to
the amount of sample available for analysis (particularly for samples extracted according to
ETS-8-006) or to day-to-day variations in the analytical system. The ranges of LOQs for
various tissues are listed in Table 4 (sera, plasma, and blood) and Table 5 (liver, kidney,
muscle, egg, and brain).

Table 4. Range of LOQs for Sera, by Study

ANALYTE

GEN-021

GENO024 GENn-030 GEN-033

PFOS 0.0116 pg/mL 0.00116 pg/mL 0.0029-0.0579 pg/mL NA

PFOSA 0.00625pg/mL 0.00626 pg/mL 0.000625 pg/mL NA
PFHS NA 0.00114 pg/mL 0.00114 pg/mL NA
PFOA 0.00599 pg/mL 0.0299 pg/mL 0.00240-0.00958 pg/mL NA

Table 5. Range of LOQs for Liver and Other Tissues, by Study

ANALYTE GEN-021 GENO024 GEN-030 GEN-033
PFOS 0.0348 ug/g 0.0348 ug/g 0.00696-0.0696 ug/g 0.00696- 0.0694g/g

PFOSA 0.0375 ug/g 0.00750 pg/g 0.0188 ug/g 0.0376 ug/g
PFHS NA 0.00683 ug/g 0.00683-0.0342 ug/g 0.00683 pg/g
PFOA 0.0359 ug/g 0.180 pg/g 0.0180-0.0719 ug/g 0.00719-0.0718 pg/g

NA = not applicable
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+ Duplicate/acceptable precision (extraction): Spikes conducted on samples of control
tissues were reproducible to within 15%

e Quality Control Response: A continuing calibration verification (CCV) was analyzed every
5-10 sampies. Acceptable CCV response was within +30% of the theoretical value. No more
than 10 samples were analyzed between acceptable CCVs.

o Spike/acceptable recoveries: Due to the number of different matrices analyzed, there was
great variability in spike recoveries. For any given matrix (specie and tissue), spike
recoveries within 70—-130% of the expected concentration indicate quantitative data (good to
+30%); spike recoveries between 50-150% indicate semi-quantitative data for that matrix
(good to £50%). Spike recoveries outside of this range indicate that sample data should be
used for qualitative purposes only. Due to sample limitations, matrix spike studies were not
conducted for all matrices. For PFOS analyses, sample data that is not supported by matrix
spike studies should be considered for qualitative purposes only. Since no identity
verification experiments were performed for PFOA, PFHS, and PFOSA, for these analytes,

all analyses that are not supported by matrix spike studies should be considered to provide
unconfirmed qualitative data only.

e Use of Internal Standards: Tetrahydro-perfluorooctane sulfonate (THPFOS) was spiked
into the extracts post-extraction and used as an intemnal standard for samples in Gen-030
-and Gen-033. For all sampies in these studies, THPFOS levels were monitored to verify the
analytical soundness of the data. THPFOS levels that were determined to be deviant from
expected values by more than +50% were reanalyzed. If the deviant THPFOS levels were
confirmed, analyte levels were reported but are noted in the results table.

¢ Use of confirmatory methods: Given the selectivity of the analytical tool used (HPLC-
ESMSMS) and lack of a viable alternative for analysis, no confirmatory methods were used.

 Demonstration of specificity: Specificity was demonstrated by chromatographic retention
time (matched to standards to within 3%) and the response of at least one characteristic
product ion arising from collisions of an analyte-specific parent ion.

Assuming spike recovery studies form a suitable indication of endogenous analyte recovery,
matrix spike studies have been used as an indicator of data quality (see above). The validity of
this assumption has not been verified by other techniques.

STATEMENT OF CONCLUSION

Under the conditions of the present studies, the presence of fluorochemicals was observed in the
quantitative analysis of a selection of environmental matrices.

REFERENCES

1) “Acceptance Criteria for Ultratrace HPLC-Tandem Mass Spectrometry: Quantitative and
Qualitative Determination of Sulfonylurea Herbicides in Soil"; Li, L.Y.; Campbell, D.A.; Bennet,
P.K.; Henion, J.; Anal. Chem., 68 (19), 3397-3404, 1996
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ATTACHMENTS

e Attachment A: Gen-021 Sera/Plasma/Blood Results
e Attachment B: Gen-021 Liver/Miscellaneous Results
e Attachment C: Gen-024 Sera/Plasma/Blood Results
e Attachment D: Gen-024 Liver/Miscellaneous Results
e Attachment E: Gen-030 Sera/Plasma/Blood Results
e Attachment F: Geh-oso Liver/Miscellaneous Results
e Attachment G: Gen-033 Liver Results

e Attachment H: Analytical Methods

e Attachment | - L (additional bound document available in the 3M Environmental Lab
_a{ghives): Analytical Details for Gen-021, Gen-024, Gen-030, and Gen-033
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FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): None
Matrix: Blood ,
Method/Revision: ETS-8-4.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment System Number: Amelia 062498
Instrument Software/Version: Masslynx 3.2
Filename: See list to right
R-Squared Value: See Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 08/25/99 MCH/KK/SAL/SEE
Dates of Analysis/Analyst: 08/26/99, 08/27/99, 08/28/99, 12/09/99 MEE/IAS
Date of Data Reduction/Analyst: 08/27/99, 08/30/99, 08/31/99, 12/10/99, 01/20/00 MEE/IAS
Sample Data
BLOOD
Group Sample # Concentration Mean RSD Coacentration Mean RSD |
Dose of PFOS PFOS Std. Dev. of PFOSA PFOSA Std. Dev.
- ug/mL wg/mL wg/ml ' ug/mL S
Method Blk H20 BIk-1 8/25/99 <L0Q (0.0116) <LOQ ( 0.00625)
H20 BIk-2 872599 <LOQ(0.0116) <L0OQ (0.00625)
H20 BIk-3 82599 <LOQ(0.0116) NA <LOQ ( 0.00629) NA
H20 Blk-4 82599 <LOQ (0.0116) <LOQ NA <LOQ(0.00625) | <LOQ NA
Caspian Seal Blood W249140,] 53 0.01%0 <LOQ ( 0.00625)
W2491-41,]1 11 <L.0Q (0.0116) <LOQ ( 0.00625)
wusuz.lgc' <LOQ(0.0116)" <LOQ ( 0.00625)
Wu9143J 17 0.0166 <LOQ ( 0.00625)
W2491-44,7 13 <LOQ (0.0116) <LOQ ( 0.00625)
W2491-45] 8 0.0131 - <LOQ ( 0.00625)
W2U91-46,] 12 <LOQ (0.0116) <LOQ (0.00625)
W2U9147J 9 <L0Q(0.0116) <LOQ ( 0.00625)
W2491487 14 <LOQ (0.0116) <LOQ ( 0.00625)
WU91-49,] 18 <L0Q (0.0116) <L0Q ( 0.00625)
N 'At W2491-50,) 52 <LOQ(0.0116) <LOQ ( 0.00625)
< - W2491-51,) 55 <L0Q (0.0116) <LOQ ( 0.00625)
Ry : N W2491-52,) 10 <L0Q(0.0116) NA <LOQ ( 0.00625) NA
. ) W2491-53,) 15 <LOQ (0.0116) <LOQ - 3 Outliers NA <LOQ ( 0.00625) <LOQ NA
No curve analyzed for PFHS, PFDS. PFHS based on PFOS response. E LOQ = Limit of Quantitation PFOS = Perfluorooctsncsulfonate
No PFOS qualitative confirmation performed. 1dentifications are preliminary. NA = Not Applicable PFOSA = Perfluorooctancsulfonamide
Deviant Surrogate levels are not noted and were not confinmed. ) RSD = Relative Standard Devistion POAA = Perfluorcoctanoate "
Date Entered/By: 08/27/99, 09/01/99, 12/30/99, 01/20/00, 02/14/00 LAC ND = Not Detected PFHS = Perfluorohexanesulfonate
Date Verified/ By: 02/24/00 MEE D = Detected _
+
]
ETS-8-5.1
Excel Version 5/95 GEN-021-sera.xls

" snao



Study:

Product Number(Test Substance):
Matrix:

Metbod/Revision:

l_,‘ 'eql. |-’ Number:

FACT-GEN-021

GENO021 Various Matrices from MSU

None

Blood

ETS-8-4.1 & ETS-8-5.1 using unextracted curves
Amelia 062498

Instrument Software/Version: Masslynx 3.2
Filename: See list to right
R-Squared Value: Sec Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 08/25/99 MCH/KK/SAL/SEE
Dates of Analysis/Analyst: 08/26/99, 08/27/99, 08/28/99, 12/09/99 MEE/TAS
Date of Data Reduction/Analyst: 08/27/99, 08/30/99, 08/31/99, 12/10/99, 01/20/00 MEE/IAS
Sample Data -
BLOOD
Group Sample # Concentration Mean RSD Conceatration Mean RSD |
Dose of POAA POAA Std. Dev. of PFHS PFHS Std. Dev.
- ug/mL ug/mL wg/mL ' ug/mL oLt
Method BIk H20 Bik-1 82599 0.00629 ND
H20 BIk-2 82599 <LOQ ( 0.00599) ND
H20 BLk-3 8/25/99 <1.OQ ( 0.00599) NA ND NA
H20 Bik4 872599 <LOQ(0.00599) | <LOQ- 1 Outlier NA ND ND NA
Caspian Seal Blood W2491-40,] 53 <L0OQ ( 0.00599) D
W2491-41,] 11 0.00759 D
W249142,3.46 <LOQ( 0.00599) " ND
W249143) 17 <LOQ ( 0.00599) D
W2491-44,J 13 <LOQ ( 0.00599) ND .
W249145J 8 <LOQ ( 0.00599) _ND :
W2491-46] 12 <LOQ ( 0.00599) ND
W249147J 9 <LOQ ( 0.00599) ND
W249148) 14 0.00728 ND
W2491-49,) 18 <LOQ ( 0.00599) ND
15 W2491-50,J 52 0.0108 ND i
. W2491-513 55 0.0234 ND .
& 3 W2491-52,) 10 <LOQ ( 0.00599) NA ND _NA
- W2491-53J 15 <LOQ (0.00599) | <LOQ - 4 Outliers NA ___ND ND -3 Outliers | *'NA
No curve analyzed for PFHS, PFDS. PFHS based on PFOS response. LOQ = Limit of Quantitation PFOS = Perfluorooctanesulfonate
No PFOS qualitative confirmation performed. Identifications are preliminary. NA = Not Applicable " PFOSA = Perfluorooctancsulfonamide
Deviant Surrogate levels are not noted aad were not confirmed. : RSD = Relative Standard Deviation POAA = Perfluorooctanoste
Date Eatered/By: 08/27/99, 05/01/99, 12/30/99, 01/20/00, 02/14/00 LAC ND = Not Detected PFHS = Perfluorohexancsulfonate
Date Verified/ By: 02/22/00 MEE D = Detected ’ .
ETS-8-5.1 o
Excel Version 595 GEN-021-seraxis 5/10/00




FACT-GEN-021

Study: GEN021 Various Matrices from MSU
Product Number(Test Substance): None
Method/Revision: BTS-8-4.1 & BTS-$-5.1 using unextracted curves
Analytical Equipment System Number: Amelia 062498 :
Instrument Software/Version: Masstynx 3.2, 3.3
Filename: 08/28/99, 12/0999 IAS
R-Squared Value: 08/28/99, 12/09/99 1AS
Slope: 0830499, 12/10/99 1IAS
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 08/25/99 MCH/KKX/SAL/SEE
Dates of Analysig’Analyst 08/28/99, 12/09/99 IAS
Date of Data Reduction/Analyst 08/30/99, 12/1099 1AS
Sample Data
BLOOD QC ;.
Growp Sample # Concentration Mean RSD Concentratien Mean RSD |
Dose of PFOS PFOS Std. Dev of PFOSA PFOSA Std. Dev.
_ ug/mL or % Ree ug/mL or % Rec ug/mL or % Ree ug/mL or % Rec
Method BIK H20 Bik-1 82599 NA NA
H20 Bik-2 12599 NA NA '
H20 Blk-3 8725/99 NA NA NA NA
H20 Blk-4 82399 NA NA NA NA NA NA
Caspian Seal Bloed W249140,] 53-MS T64% —106%
W249141,] 11-MS 115% 8%
W2491-42,] 46-MS 101% %
W2A9143.] 17-MS U31% . 1991%
W249144,] |3-MS 7% - 50%
W2491-45 J3-MS 103% 9%
W2491-46,] 12-MS 150% 116%
W249147,] 9-MS 103% 5%
W249148,5 14-MS 103% 90%
W2491-49.] 18-MS 7% %
W2491-50,] 52-MS 65% 9%
W2491-51,) 55-MS 17% 10%
; W2491-52,7 10-MS 12% ® cutlier excluded 8% 10% * outlier excluded “se%
Y W2491-53,) 15-MS 17% 4% 4T% 12% 63% 3™
Nom-lﬂdhm&’vﬁ. PFHS based on PFOS response. LOQ = Limit of Quantitation FFOS = Perfinorcoctancsulfonate
‘\‘*)lorwsmwmmm Identifications are preliminary. . NA = Not Applicable PFOSA = Perfluorcoctancsulfonamide
Devient Surrogate lcvels are not noted and were not confirmed. L . RSD = Relative Standard Deviation POAA = Perfluorooctancate
Date Entered/By: 02/16/00, 02/17/00 LAC ND = Not Detected PFHS = Perfluorohexanesulfonate
Dete Verified’ By: 02/22/00 MEE D = Detected .
NS = Not Spiked
BTS-$-5.1 K
Bxeel Version $/95 GEN-021-seraxls $/10/00



FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): None
Marix: Blood
Method/Revision: BTS-3-4.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment Systemn Number: Amelia 062498 )
Instrument Software/Version: Masstynx 3.2,3.3
Filename: 08/28/99, 12/09/99 [AS
R-Squared Value: 08/28/99, 12/09/99 IAS
Slope: 08730/99, 121099 1AS
Y-Intercept: See Attachments
Dutes of Extraction/Analyst: 08/25/99 MCH/KX/SAL/SEE
Dates of Analysis/Analyst: 08/28/99, 1209/99 [AS
Date of Data Reduction/Analyst 08/30/99, 12/10/99 IAS
Sample Data
BLOOD QC
Group Sample # Cencentration Mean WSD. Cencentration Mean RSD
Dess of POAA POAA Std. Dev. of PFHS PFHS Sed. Dev.
ug/mL or % Rec ag/mL or % Rec wg/mL or % Rec ug/mL or % Ree
Method Bik H20 Bik-1 22399 NA NS :
H20 Bk-2 82599 NA NS
H20 Bk-3 82599 NA NA NS NS
H20 Blk-4 872599 NA NA NA NS NS NS
Casplan Seal Bleod WAI140,) S3MS 157% NS
W2491-41,1 11-MS 115% NS
W2U91-42,] 46-MS 100% NS
W2491-3.7 17-MS 2056% . NS
W249144, 13-M3 9% - NS
W2491-45) &-MS 108% NS
W2491-46,) 12-M3 174% NS
W2491-47,] 9-MS 1M1% NS
W291-43,7 14-MS 112% NS
W2491-49,] 13- MS 91% NS
W2491-50,7 52-MS n% NS
. W291-51,] 35.MS 14% NS
. W2491-52,] 10-MS 19% * qutlier excluded 4% NS NS
Y 3 W2491-53,) 15-MS 19% 91% S0% NS - NS NS
No curve malyzed for PFHS, b PFHS based on PFOS response. LOQ = Limit of Quantitation PFOS = Perfiucrooctancsul fonate
N PFOS qualitative confirmation pefformod. dcatifications are preliminery. ' NA = Not Applicable PFOSA = Perfluorcoctancsulfondsnide
Devient Surrogate levels are not noted and were not confirmod. v RSD = Relative Standard Deviation POAA = Perfluorooctanosto ’
Date Entered/By: 02/16/00, 021700 LAC ND = Not Detected PFHS = Perfluorobhexanesulfonste
Date Verified/ By: 02722/00 MEE D = Detected
NS = Not Spiked
BTS-$-5.1
Excel Version 593 GEN-021-seva.xls
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FACT-GEN-021

Study: GENO2I Various Matrices from MSU
Product Number(Test Substance): None
Matrix: Various Matrices _
Method/Revision: ETS-2-6.0 & ETS-3-7.0 using unextracted curves
Analytical Equipment System Numb Anxlia 062498
Instrument Software/Version: Masstynx 3.2
Dats of Extraction/Analyst: 08/25/99 MCH/KE/SAL/SEE
Date of Anslysis/Analyst: 00/26/99, OW/T7/99, 08/28/99, 12/09/99 MEE/IAS
Date of Data Reduction/Analyst: 00/27/99, 003099, 0R/31/99, 12/10/99, 01/20/00 MEENIAS
Sample Data
LIVER/WHOLE BLOOD
Group Sample # Coscentrafian Mean RSD Concentration Mean RSD
Dose of PPOS PFOS Std. Dev. of PFOSA PFOSA Sid. Dev.
wy/g or % Rac. .y /g or % Rec. g/
Method BIK HI0 Bk-1 W25/99 <LOQ ( 0.0348) <LOQ (0.0375)
H20 BIk-2 £25/99 <LOQ ( 0.0348) <LOQ( 0.0375)
H20 BIk-3 K25/99 <LOQ( 0.0348) <LOQ <L0Q( 0.0375) NA
_ H20 Bik4 825/99 <LOQ ( 0.0343) <L0Q <LOQ <LOQ ( 0.0375) <.0Q NA
California Sea Lisa Liver W2491-3,CSL 3448 0.0384 0.0443
W24914,CSL 339§ 0.0494 <LOQ( 0.0375)
W2491-6,CSL 3020 <LOQ ( 0.0348) <LOQ ( 0.0375)
W2491.7,CSL 2169 <LOQ ( 0.0348) <L0Q( 0.0375)
W2491-9.CSL 2839 <LOQ( 0.0342) NA <LOQ (0.0375) . NA
_ W2491-10.CSL 2367 <LOQ ( 0.0348) <LOQ- 2 Outtiers |  0.00773 <LOQ (0.0375) <LOQ - 1 Outlier NA
Elephant Seal Liver W2491-2.65 1500 L0Q ( 0.0348) TOQ ( 0.0375)
W2491-5,8 1552 <LOQ(0.0848) <L0Q ( 0.0375)
W2491-11.ES 308 <L0Q ( 0.0348) <L0Q (0.0375)
W2I-12ES T2 <L0Q ( 0.0348) NA <LOQ(0.0375) NA
_ W2491-14.8S 782 <LOQ (0.0848) <L0Q NA <L0Q ( 0.0375) 0Q NA
Harbor Seal Liver W291-LHS <LOQ ( 0343) <TOQ (0.0375)
W2491-13,HS 1191 - <ALOQ( 0.0848) NA <L0Q(0.0375) NA
W2491-15,HS 1199 o057 <LOQ - 1 Ouwtier NA <LOQ(0.0375) <0Q NA
Geaxl Liver WASI-LNFS 100 0.133 0133 NA 0.0373) <LOQ NA
Miak Liver 'W2491-34,D1030 USFWS 435 <LOQ(0.0373)
W2491-35,D1146 USFWS 240 e <L0Q ( 0.0375) NA
W2491-36,D1158 USFWS o587 262 2.14 <LOQ (0.0375) <L0Q NA
River Otter Liver |, - 'W2491-29,RAG 066 (v 0.0371
&, W2491-30.RAG 028 0994 0.0443
A\ Yo W2491-31,RAG 148 , o 0.0716
A W2491-32RAG 230 e 0.0336 116 <LOQ( 0.0375) 33
W2491-33.RAG 237 . oSt 0.329 0382 0.0393 0.0482 - 1 Outtier | ' 0.0160
Sea Otter Liver W2491-16,50 12593-001 <LOQ ( 0.034%) 0.0806
W2491-19,S0 11494-001 <€.0Q ( 0.0348) <LOQ( 0.0375)
W2491-22.50 1194¢-001 <LOQ ( 0.034%) <LOQ( 0.0375)
W2491-24,50 11309-001 <LOQ ( 0.0348) <LOQ(0.0375)
W2491-25,50 12797-001 <LOQ( 0.0348) <LOQ ( 0.0375)
W2491-26,50 13110-00% <LOQ( 0.0348) <LOQ ( 0.0375)
W2491-27,50 12679-001 <LOQ( 0.0348) NA <LOQ( 0.0375) NA
W2491-28,S0 12707-001 <LOQ ( 0.0348) <L0Q NA <LOQ ( 0.0375) <LOQ-1 Outtier | . NA
Tarte Liver W32491-37,Male Turte (-1.8), Ture Liver [¥:3) <LOQ ( 0.0375)
W2491-38,Male Tortle (2,12), Turtle Liver aiss 56.0 <LOQ (0.0375) NA
W2491-39,Female Turtle (-3,9), Turtle Liver 0.09 0.232 0.130 <LOQ ( 0.0375) _ 0Q NA
Sea Otter Brain 'W2491-18,50 12593-001,5¢ca Otier Brain <LOQ ( 0.0343) NA "~ 0.0664 NA
W2491-21,50 11494-001,Sca Otter Braim <LOQ ( 0.U348) <0Q NA <LOQ(0.0375) NA NA
Sea Otter Kidney W2491-17,50 12593-001,5¢a Otter Kodmey — <L0Q (0®B8) - <L0Q ( 0.0375)
W2491-20,S0 11494-001,Sea Otter Kidney <LOQ (0.0343) NA <1.0Q ( 0.0375) NA
W2491-23.50 11940001, Sea Otter Kidwey <LOQ (a.0348) <L0Q NA <L.OQ ( 0.0375) <0Q NA
Whele Blood 'W2491-54,Cormorsat DCCO L Charity - @150 <L0Q ( 0.0375)
W2491-55,Cormorat DCCO Hyrn lsland, Lake Swp a2 95.2 <LOQ (0.0375) NA
W2491-56,00er DCCO Great Lakes 0.0392 0.0904 0.0861 0.112 <A0Q-10uthier .. NA
PFDUPYHS = ne curve anaiysed PFHS based on PFOS response. TOQ ~ Lamit of Quantitation PFOS = ParGinorcoctanceulionste
Ne PFOS qualitative confirmation performed. Idestifications are preliminary. RSD = Relative Stmdard Deviation PFOSA = Perfluorooctancsul fonamide
Devient Surrogats levels are not noted and were aot coafirmed. NA = Not Applicible POAA = Perflucrooctsnoste
ND = Not Detecied PFHS = Perfluorobexancriifonste
Date Ensered/Analyst: 08/27/99, 09/01/99, 12/30/99, 01/20/00, 02/1400 LAC D = Detected
Date Verificd/Amalyst: 0222000 MER
\
1
)
4
ETS-$-7.0 /1000
Bxeel Versica 593 GEN-021-liverxls
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FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): Nooe
Matrix: Various Matrices .
Method/Revision: ETS-3-6.0 & ETS-8-7.0 using uncxtracted curves
lytical Bquipment System Numb Amelia 062498
Instrument Software/Version: Masstynx 3.2
Date of Extraction/Analyst 08/25/99 MCH/KK/SAL/SER
Date of Analysis/Analyst 08/26/99, 08/27/99, 082199, 1270999 MEE/IAS
Date of Data Reduction/Analyst: 08/27/99, 08/30/99, 08/31/99, 12/10/99, 01/20/00 MER/IAS
Sample Data
LIVER’WHOLE BLOOD
Group Sample # Concentration Mean "RSD Coucentratos Mean )
Dose of POAA POAA Std. Dev. of PFHS PFHS Sed. Dev.
ug/g or % Rec. oy wp/g or % Rec. % 1
Method BIk H20 Bik-1 4/25/99 0.00602 ND
H20 BIk-2 ¥25/99 <LOQ ( 0.0359) ND
H20 BIk-3 ©25/99 <LOQ( 0.0359) NA ND NA
H20 B4 £25/99 <LOQ ( 0.0359) <LOQ - 1 Outlier NA ND ND NA
Califoraia Sea Lioa Liver W2491-3,CSL 3448 <L0Q ( 0.0359) ND ; T
W2491-4,CSL 3395 0.0409 ND |
W2491-4CSL 3020 <LOQ (0.0355) ND
W2491-7.CSL 2169 <LOQ ( 0.0359) ND
W2491-9,CSL 2839 <LOQ( 0.0359) NA D NA
W2491-10,CSL 2367 <LOQ ( 0.0359) <LOQ - 1 Outlier NA ND ND - 1 Outlier NA
Elcphant Seal Liver W2491-2ES 1500 <L0Q ( 0.3359) ND
W2491.5B8 1552 <1L0Q (0.0359) ND
W2491-1L.LS 808 <0Q(osss) | ND :
W2491-12ES TR2 <LOQ(0.0859) - NA ND NA
_ W2491-14.28 782 <L0Q (0.0359) <0Q NA ND ND NA
Harber Saal Liver W291-4 HS <L0Q ( 0.0359) ND :
W2491- 1388 1191 <LOQ( 0.0059) NA ND - NA
W2491-15.8S 1199 <LOQ{ 0.0359) <L.0Q NA ND ND NA
Geazi Liver WA LIS 160 0039) <TOQ NA D D NA
Miak Liver W2491-34,01050 USFWS 0.0359) D
W2491-35,D1146 USFWS <LOQ( 0.0359) NA ND NA
W2491-36.D1158 USFWS <LOQ ( 0.0359) <L0Q NA ND ND - | Outlier NA
“River Otter Liver _ & W2491-29RAG 066 . <L0Q (0.039) D
. W2491-30.RAG 028 <LOQ ( 0.0359) D
“‘ . W2491-3LRAG 143 <L0Q ( 0.0359) D
W W2491-32,RAG 230 <LOQ ( 0.0359) NA ND “NA
W2491-33,RAG 237 <LOQ ( 0.0359) <LOQ NA D_ D - 1 Outlier NA
Sea Otter Liver W2491-16,50 12593-001 <LOQ ( 0.0359) ND -
W2491-19.50 11494-001 - <LOQ( 0.0359) D '
W2491-22.50 11940-001 <LOQ ( 0.0359) ND
W2491-24,50 11309-00% <LOQ ( 0.0359) ND
W2491-25.50 12797-001 <LOQ( 0.0359) D
W2491-26,S0 13110-001 <LOQ( 0.0359) ND
W2491-27.50 12679-001 <LOQ ( 0.0359) NA ND NA
W2491-28,50 12707-001 <LOQ ( 0.0359) <LOQ NA ND ND - 2 Outliers . NA
Turtle Liver W2491-37,Male Turde (-2,8), Twrtle Liver <LOQ ( 0.0359) ND
W2491-38,Male Twde (2,12), Turtle Liver <LOQ( 0.0359) NA D NA
W2491-39,Female Turtie (-3,9), Twrds Liver <LOQ ( 0.0359) <LoQ NA D__ D - 1 Outliér NA
Sea Otter Brain 'W2491-18,S0 12593-001,Sca Ower Brain <C0Q ( 0.0359) NA ND NA
W2491-21,50 11494-001,Sea Oter Brain <L0Q (0.0359) <LOQ NA ND ND NA
Sea Otter Kidney W2491-17,50 12593-001,Sea Otier Kidney <LOQ( 0.0359) ND -
: 'W2491-20.S0 11494-001,Sca Over Kidney <LOQ (0.0359) NA ND NA
W2491-23,50 11940-001,Ses Oter Kiduey <LOQ ( 0.0359) <L0Q NA ND ND NA
Whele Biood 'W2491-54,Connarsst DCCO L Charity <L0Q ( 0.0355) ND
W2491-55,Cormoraat DOOO  Hyrs Island, Lake Sup <LOQ { 0.0355) NA D NA
_ W2491-56,008r DOCO Great Lakes <LOQ ( 0.0359) <LOQ NA D D-10ufir | . NA
PFDS/PFHS = no curve analyssd PFHS based on PFOS respense. LOQ = Lizait of Quantitation PFOS = Parfluorooctancsulfonate
Ne PFOS qualitative coafirmation performed. [dentifications are preliminary. RSD = Relative Standard Deviation PFOSA = Perflucrooctanesul fousinide
Devient Surrogals levels ars net neted sad were not coufirmed. NA = Not Applicsble POAA = Pafluorooctanosie -
ND = Not Detected PFHS = Perfluorohexanesulfonate
Dets Eatered/Analyst: 08/27/99, 090OL/99, 12/30/99, OL20/00, 02/14/00 LAC D = Desocted
Date Vexified/Analyst: 02/22/00 MEE
BTS-4-7.0 $/10/00
Bxcel Version 593 GEN-021-liver.xis
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FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): None
Marix: . Various Matrices
Method/Revision: ETS-8-6.0 & ETS-8-7.0 using unextracted curves
Analytical Eq System Numb Amelia 062498
Instrument Software/Version: Masslynx 3.2,3.3
Date of Extraction/Analyst: 08/25/99 MCH/KK/SAL/SEE
Date of Analysis/Analyst: 08/28/99, 12/09/99 IAS
Date of Data Reduction/Analyst: 08/30/99, 12/10/99 1AS
Sample Data
LIVER/WHOLE BLOOD QC
Group Sample # Concentration Mean RSD Concentration Mean RSD
Dose ol PFOS PFOS Std. Dev. of PFOSA PFOSA | Sid. Dev.
_ ug/g or % Rec. Recovery ug/g or % Rec. " ugly
Method Bk H20 Bik-1 ¥25/59 NA NA
H20 BIk-2 82599 NA NA
H20 BIk-3 %2599 NA NA NA . NA
H20 Blk4 82599 NA NA NA NA NA' | " NA
California Sea Lion Liver “W2491-3,CSL 34AEMS 9% N
W2491-4,CSL 3395-MS T8% 52%
W2491-6,CSL 3020-MS 69% %
W2491.7,CSL 2169-MS 45% 30%
W2491-9,CSL 2839-MS 31% 5% 15% %
W2491-10,CSL 2367-M$S 4% 63% 2% 43% 2% 13%
Elepbant Seal Liver W2491-2,ES 1500-MS 105% %
W2491-5,ES 1552-MS c T 65% )
W2491-11,ES $08-MS S1% 35%
W2491-12,BS 7TT2-MS “% % 1% 56%
W2491-14,ES 782-MS 11% 2% 29% 29% 45% 25%
Harbor Seal Liver W2491-LHS-ME 5% %
W2491-13,HS 1191-MS 1% 2% %% 39%
W2491-15.HS 1199-MS 50% 55% 8% 42% 54% 21%
Coxx Liver W2491-1 1 3% — NA “NA B% “NA NA
Misk Liver 'W2491-34,D1030 USFWS-MS NR R -
N 3; W2491-35,D1146 USFWS-MS NR NA NR : NA
., W2491-36,D1158 USFWS-MS NR NR NA NR NR NA
NG River Otter Liver > W2491-29,RAG 066-MS NR "NK
- W2491-30.RAG 028-MS ' NR NR
W2491-31 RAG 143-MS 43% 4%
W2491-32,RAG 230-MS % 15% 34% 2%
W2491-33.RAG 237-MS 3% 41% % 20% 36% [
Sea Otter Liver 'W2491-16,50 12593-001-MS % 1%
W2491-19.S0 11494-001-MS 61% 50%
W2491-22.50 11940-001-MS “% 35%
W2491-24,50 11309-001-MS 2% 16%
W2491-25,50 12797-001-MS 4% 2% “
W2491-26,50 13110-001-MS 9% “%
W2491-27.50 12679-001-MS 6% 1% 26% - as%
W2491-28,50 12707-001-MS 65% 4% 16% 33% -1 30% 13%
Turtle Liver W2491-37 Maie Turtie (-2,8)-MS - 3% %
W2491-38 Male Turtle (2,12)-MS 35% 20% 51% 15%
W2491-39 Fenale Turde (-3,9)-MS .7 1% 41% % 39% 4% 6%
Sea Otter Brain W2491-18,50 12593-001-MS % ™ % %
W2491-21,50.11494-001-MS 46% 44% 3% 27_!6 12% | 21%
Sea Otter Kidasy W2491-17,50 12593-001-MS 1% 66%
W2491-20,S0 11494-001-MS 75% 49% 7% 61%
W2491-23,50 11940-001-MS 24% $3% 26% 14% “% 8%
Whole Blood W2491-54,Cormorant DCOO L Charky-MS 6% 5% N
W2491-55,Cormorant DCCO Hym Istand, Lake Sup-MS 9% u% 64% 9%
W2491-56,0ttcr DCCO Great Lakes-MS 115% 2% - 30 N % | T 23%
FFDS/PFHS = 0o curve anslyzed, PFHLS bascd oo PFOS response. LOQ = Limit of Quantitation PFOS = Parflucrooctncsuifonste
No PFOS qualitative confirmation performed. Identifications are preliminary. RSD = Relative Standsrd Devistion PFOSA = Perfluorooctancsulfonamide
NR = Not reported, appears the spike wasa't detectable from endogenous levels. NA = Not Applicable POAA = Perfluorooctanoste ‘
NS = Not spiked PFHS = Perfluorchexmesulfonate
Date Enteved/Analyst: 02/16/00, 02/17/00 LAC
Date Verified/Analyst 2022/00 MEE
]
[
ETS-$.7.0 SHO00
Bxcel Version $/95 GEN-021-liver.xis



FACT-GEN-021

Study: GENO2U Various Matrices from MSU
Product Number(Test Substance): None
Matrix: Various Matrices
Method/Revision: ETS-8-6.0 & ETS-3-7.0 using unextracted curves
Analytical Bqui System Number: Amclia 062498
Instrument Software/Version: Masslynx 3.2, 3.3
Date of Extraction/Analyst 08/25/99 MCH/KK/SALSEE
Date of Analysiv/Analyst 0872899, 12/09/99 1AS
Date of Data Reduction/Analyst: 0873099, 12/10/99 1AS
Sample Data
LIVER/WHOLE BLOOD QC
Group Sampie ¢ Coacentration Mean RSD Concentration Mean RSD
Dose of POAA POAA Std. Dev. of PFHS PFHS | Std Dev.
— e ug/g or % Ree - ug/g or % Rec. /g
Method Bik 20 Bik-1 82599 NA NS
H20 Bk-2 8725/99 NA NS
H20 Bik-3 2599 NA NA NS NA
H20 Blk-4 $/25/99 NA NA NA NS . NS ‘NA
Californts Ses Lica Liver W2491-3,CSL 3448-MS 109% — NS
W2491-4,CSL 3395-MS 5% NS
W2491-6,CSL 3020-MS 6% NS
W2491-7,CSL 2169-MS 5% NS
W2491-9,CSL 2839-MS 20% % NS NA
W2491-10,CSL 2367-MS 64% €% 31% NS NS NA
"Elephant Seal Liver W2491-2.ES 1500-MS T00% —NS
W2491-S.ES 1552:MS - 0% NS
. ~W2491-11.ES 308-MS T 4% NS
W2491-12,ES T72-MS 1% 2% NS NA
W2491-14,ES TE2-MS 3% 5% 30% NS NS | NA
"Harbor Seal Liver W2491 a% NS
W2491-13,HS 1191-MS % 3% NS NA
W2491-15,HS 1199-MS 58% 7% 25% NS NS NA
Gouxd Liver W2491-1NFS 100-M3 91% NA NA NS NS NA
. Miak Liver 'W2491-34,D1030 USFWS-MS MR NS
: 4 W2491-35,D1146 USFWS-MS NR NA Ns . NA
», W2491-36.D1158 USFWS-MS NR NR NA NS NS NA
" River Otter Liver - * W2491-29,RAG 066-MS . 20 NS
W2491-30.RAG 028-MS' “% NS
W2491-31,RAG 148-M5 o% NS .
W2491-32.RAG 230-MS 2% - 39% NS NA
W2491-33,RAG 237-MS 0% 52% 20% NS NS ~ NA
Sea Otter Liver W2AI1-16.50 12593-001-MS % NS
W2491-19.S0 11494-001-MS 6% NS
W2491-22,S0 11940-001-MS aT% NS
W2491-24,50 11309-001-MS 2% NS -
W2491-25,50 12797-001-MS 30% NS
W2491-26.S0 13110-001-MS 0% NS
W2491-27,S0 12679-001-MS “% 9% NS T NA
W2491-23.50 12707-001-MS 4% 50% 20% NS NS NA
Turtle Liver W2491-37 Make Twrtie (-28)-MS % NS
W2491-38 Maie Turde (2.12)-MS 7% 29% NS NA
W2491-39 Female Turtle (-3.9)-MS .' 42% 54% - 5% NS NS NA
Sea Otter Bralm WZO1-18.50 12593-001-M5 A% 3% NS NA
W2491-21,50 11494-001-MS 0% 46% % NS NS NA
Ses Otter Kidney W2491-17,50 12593-001-M5 - 4% NS
. W2491-20.50 11494-001-MS 95% 5% NS NA
. W2491-23,S0 11940-001-MS % 66% 9% NS NS NA
‘Whote Bloed 'W2491-54,Conmorant DCCO L Charity-MS % - NS
W2491-55,Cormoract DOCO  Hyn Istand, Lake Sup-MS 2% 2% NS NA
W2491-56,0tex DOCO Great Lakes-MS 123% 121% w | 00w l NS NA
PFDS/PFHS = no curve analyzed, ﬁu-nﬁm m-l.'-ofw PFOS = Perflucrooctanesulfonate
No PFOS qualitative confirmation performed. Identifications are preliminary. RSD = Relative Standard Deviation PFOSA = Perfluorooctanesulfonemide
NR = Not reporied, sppears the spike wasn't detoctable flom endogenous levels. NA =Not Applicable POAA = Perfluorooctancate
: NS = Not spiked PFHS = Perfluorohexanesul fonste
Date Ensered/Analyst: 02/16/00, 02/17/00 LAC
Dae Verified/Analyst: 2022000 MEE
|
t
BTS-3-.70 31000
Excel Version 5/95 GEN-021-liver.xls
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Study:

Product Numbes(Test Substance):

FACT-GEN-024

GEN024 MS5U Environmental Sumples
Various

<Y

Matrix: Various
Method/Revision: ETS-84.1 & ETS-3-5.| using waextracted curves
Analytical Equipment System Number: Amelia 062498 :
Instrument Software/Version: Masstymx 3.3
Filename: See Attachnents
R-Squared Value: See Attachnents
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 10/12/99 SALKK
Dates of Analysis/Analyst 10/15/99, 10/1%/99 IAS/MMH, 12/1399 IAS
Date of Data Reduction/Analyst: 10/18/99, 10/20/99 HOJ, 12/1499 MMH
Sample Data
SERA
Group Sample # Concentration Mess Coacentration Mean RSD
Dose o PFOS rros Std. Dev. of PFHS PFHS " sud. Dev.
— — ug/ml, or % Rec wg/ml, RPD-MS/MSD ug/mL or % Rec wg/ml RPD-MS/MSD
Method BIK Bird10129-WBIk-5-1 <LOQ (0.001 16 ug/mL) <LOQ <LOQ <LOQ (0.00114 ug/ml) <LOQ LOQ
Matrix BIK NE NE NE
NE NE NE NE NE NE . NE
MS/MSD Bird 040-Ab sera-MS-250 ppb-5-1 1% 6%
250 ppb Bird 040-ADb sera-MSD-250 pyb-5-1 96% 9% 1% 31% 75% 17%
Bird 060-E plasma-MS-250 ppb-5-2 1% 9%
Bird 060-E plasma-MSD-250 ppb-5-2 2% im% 9% 65% 2% 1%
Bird 054-C blood-MS-250 ppb-3 "% T6%
Bird 054-C blood-MSD-250 ppb-5 46% 19% 6713% 14% 45% 139%
ARatross Bird 034-Albatross Chick sers 0393 <LOQ (0.00114 vgrml)
Bird 035-Albatross plesme o.0256 B <LOQ (0.00114 ug/ml)
Bird 036-Albatross seed™ - 0.007s$ <LOQ (0.001 14 wg/ml)
Bird 037-Albatross plasme 0.0196 <LOQ (0.001 14 ug/mL)
Bird 038-ADetrom swrs 0.00348 <L0Q (0.00114 ug/ml.) "
Bird 039-Albatross sers 0.00677 <LOQ (0.00114 wg/mi) M
Bird 040-Albatross sers 0.00621 <LOQ (0.00114 ng'mL)
Bird 041-Albetroes seva 0.00430 Pasa 470 <LOQ (0.001 14 ug/ml) NA
Bird 042-Albatross sera 0.00402 aois0 0.00847 <LOQ (0.00114 ug/mL) <.0Q NA -
N Bird 043-Albatross seva 0.00546 <LOQ (0/00114 ug/ml)
Bird 044-Alatross sora 0.00897 <LOQ (0.00114 wgfmL)
Bird 045-ARatross sers 0.00657 Sens 1s <LOQ (0.00114 ug/ml.) Sen NA
- Bird 046-Albetross plasma 0.00089 0.00926 0.0107 <LOQ (0.001 14 wg/mL) <L0Q NA
Comeraat 0 Bird 047-Comoraet plasns [ Y <L0Q (0.00114 wg/ml)
Bird 048-Comorsnt plasma ‘0242 618 <LOQ (000114 ng/mL) NA
Bird 049-Comorant plesma ‘a.110 0.261 0.161 <L.OQ (0.001 14 ug/mL) <L0Q NA
Bird 050-Comorant blood 0.0725 <LOQ (0-00114 ug/mL)
Bird 051-Comorant blood . az1s <LOQ (0.00114 ugmL) .
Bird 052-Comorant blood . a.1s3 <LOQ (0.00114 ugiml) ~
Bird 053-Comormt blood <LOQ (0.00116 ug/ml) <LOQ (0.001 14 ng/mL) asd
Bird 054-Comorsnt blood o144 “s <LOQ (0.00114 ug/nL) . NA:
Bird 055-Comorant blood 0273 Q172 - 1 Owtlier 0.0764 <1.OQ (0.001 14 ug/mlL) <L0Q NA
Herriag Bird 056-Herring Gull plasme 0453 3.1 0.00243 NA
Bird 057-Herring Gull 0277 0.365 0.125 <LOQ (0.001 14 ugml) NA NA
Bird 058-Herring Gull blood 00790 122 <LOQ (0.00114 ug/ml.) NA
Bird 059-Herring Gull blood 0.0664 0.0727 000833 <LOQ (0.00114 ag/mL) <LOQ NA
Baid Eagie ‘Bird 060-Bald Exgle piamma 0449 <LOQ (0.00114 ug/ml.)
Bird 061-Bald Eagle plasma a6 <LOQ (0.00114 ug/mL)
Bird 062-Bald Eagle plagma 0.135 0.00148
Bird 063-Bald Eagle plasrma a.167 <LOQ (0.001 [4 ug/mL)
Bird 054-Bald Eagle plesa 0.0402 <LOQ (0.001 14 ug/mL)
Bird 065-Bald Eagle plasms a.0147 <LOQ (0.001 14 ug/mL)
Bird 066-Bald Eagle plasma an. <LOQ (0.00114 ug/mL)
Bird 067-Bald Eagle plasma 0.0865 <LOQ (0.00114 ug/mL)
Bird 068-Bald Eagle plesma 257 <LOQ (0.00114 ug/mL)
Bird 065-Bald Eagle plames 235 <L0Q (0.00114 ng/ml)
Bird 070-Bald Eagle plasma 0.0324 <LOQ (0.00114 wg/ml)
Bird 071-Bald Eagle plasna 0.0908 <LOQ (0-001 14 ngfmL)
Bird 072-Bald Esgle plasmns 0217 <LOQ (0.001 14 ug/ml)
Bird 073-Bald Eagle plesms 0168 0.00131
Bird 074-Bald Eagle plamm o163 <LOQ (0.00114 ugml)
Bird 075-Bald Eagle plama 00822 <LOQ (0.00114 ug/ml.)
Bird 076-Baid Eagle plasma a0z <LOQ (0.001 14 ugiml)
Bird 077-Bald Bagle plasns 05T <LOQ (0.001 14 ag/mL)
Bird 078-Bald Eagle plasa <LOQ (0.00116 ug/ml) <LOQ (0.001 14 ug/ml)
Bird 079-Bald Eagle plason 0286 <LOQ (0.00114 ug/mL)
Bird 080-Bald Eagle plasns o2 <LOQ (0.00114 wg/ml)
Bird 081-Bald Eagle plasma 0.649 0.00617
Bird 002-Bald Eagle plasma 0.335 <LOQ (0.001 14 ug/mL)
Bird 083-Bald Eagle plasma cons <LOQ (0.00114 ug/ml) .-
Bird 084-Bald Eagle plasna 0.0381 13 <LOQ (0.001 14 ug/mL) ) NA'
Bird 085-Bald Eagle plesma o118 0356 - 1 Ontlier Q651 <LOQ (0.00114 ug/mL) <LOQ - 3 Owtiers NA
No PFOS qualitative confrmation performed. 10catifications are prelimsnary. 'NE = Not extracted PFOS = Pafiuorooctancewifonste
* Appears 10 8ot have been spiked. LAC 10/19/99 NA = Not Applicable PFHS = Perfiucrohexanecsulfonase
NS = Not Spiked POAA » Perfluorooctsnoste
Date Entered/By: 101899, 1020/99 LAC 12/30/99 MMH LOQ = Limit of Quantitation PPOSA = Perfluorooctsnesul fonamide
Date Verified/ By: Y17/00 mmh RSD = Relative Standard Deviation
RPD = Relative Percent Difference
»
ETS$3.1
Excel Version 5/95 GEN-4-seraxls

5/10/00




FACT-GEN-024

ML N

Study: GEN024 MSU Exviscomental Ssmples
Product Number(Test Substance): Various
Matrix: Various
Method/Revision: ETS-8-4.1 & ETS-8-5. | using unextracted curves
Analytical Bquipment System Number: Amelia 062498 :
Instrument Software/Version: Masslynx 3.3
Filename: See Attachments
R-Squared Value: See Attachments
Slope: See Attachments
Y-imercept: See Attachments
Dates of Extraction/Analyst: 10/12/99 SAL/KK
Dates of Analysis/Analyst: 10/15/99, 10/19/99 IAS/MMH, 12/13/99 1AS
Date of Data Reduction/Analyst: 10/18/99, 10720/99 HOJ, 1271499 MMH
Sample Data
SERA .
Growp Sample # Cosceatration Meaa RSD Concentration Mean — RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
_ ug/mL or % Rec wpml RPD-MS/MSD wymL or % Rec ug/mL RPD-MS/MSD
Method DIk Bird10129-WBIk-5-1 <LOQ (0.0299 ug/mL) <LOQ <LOQ <L0Q {0.00625 ug/mL) <LOQ <ToQ
Matrix Blk NE NE NE
NE NE NE NE NE * NB NE
MS/MSD Bird 040-Alb sera-MS-250 ppb-5-1 9% 0%
250 ppb Bird 040-ATb sera-MSD-250 ppb-$-1 105% % 17% 0% 5% 14%
Bird 060-E plasma-MS-250 ppb-5-2 ™% 9%
Bird 060-E plasma-MSD-250 ppb-5-2 “% 0% 9% 65% 62% 9%
Bird 054-C blood-MS-250 ppb-5 50% TI%
o Bird 054-C blood-MSD-250 ppb-5 8% 56% 119% 14% 45% 140%
Albatross Bird 034-Albatross Chick sera <LOQ (0.0299 wg/ml) <LOQ (0.00625 ug/mi)
Bird 035-Albatross plasma ' <LOQ (0.0299 ngful) <1.OQ (0.00625 ug/mL)
Bird 036-Albatross sera <LOQ (0.0299 ug/ml) <LOQ (0.00625 ug/mlL)
Bird 037-Albatross plasma <LOQ (0.0299 ng/mi) <LOQ (0.00625 ug/ml)
Bird 038-Albatross sera <LOQ (0.0299 ng/ml) <LOQ (0.00625 ug/mL)
Bird 039-ARbetross sera <LOQ (0.0299 wg/ml) <00Q (0.00625 ug/mi)
Bird 040-Albatross sera <LOQ (0.0299 wg/ml) <L.OQ (0.00625 ug/ml)
Bird 041-Albatross sers <LOQ (0.0299 ng/ml) Plasma NA <LOQ (0.00625 ug/mL) Plasma NA
Bird 042-Albatross sera <LOQ (0.029% ug/ml) <0Q NA <LOQ (0.00625 ug/ml) <0Q NA
Bird 043-Albetross sera <LOQ (0.0299 wg/ml) <LOQ (0.00625 ug/mL)
Bird 044-Albatross sera <LOQ (0.0299 ugnl) <LOQ (0.00625 ug/mL)
Bird 045-Albatross sera <LOQ (0.0299 wg/ml) Sen NA <LOQ (0.00625 ug/mL) Sen NA
' Bird 046-Albatross plasma <LOQ (0.0299 ng/ml.) <L0Q NA <10Q (0.00625 ug/ml) <LOQ NA
i\, Comarant " Bird 047-Comorat plasses <LOQ (0.0299 ug/ml) <LOQ (0.00625 ug/mL) g
AN Bird 048-Comorsat plassns <LOQ (0.0299 ng/ml) NA <LOQ (0.00625 wg/mi) NA
Bird 049-C plasme <1.OQ (0.0299 <L0Q NA <LOQ (0.00625 wy/mL) <LOQ © NA
Bird 050-Comorast blood <LOQ (00299 wg/ml) <LOQ (0.00625 ug/mL)
Bird 051-Comorant blood <LOQ (0.0299 wg/ml) 0.0145
Bird 052-Comorant blood <LOQ (0.0299 ug/mb) 0.00871 -
Bird 053-Comorant blood <LOQ (0.0299 ug/mL) <LOQ (0.00625 ug/mL) . .
Bird 054-Comorant blood <LOQ (0.0299 ng/mi) NA <LOQ (0.00625 ug/mL) N X
. Bird 055-Comoramt biood 0.0489 <LOQ - 1 Outlier NA 0.0426 0.0219 - 3 Outliers » 00181
Herring Bird 056-Herring Gull plasma <L.OQ (0.0299 wg/mL) NA <LOQ (0.00625 ug/mi) _ NA
Bird 057-Herring Gull 0299 <L0Q NA <LOQ (0.00625 ug/mL) <LOQ NA
Bird 058-Herring Gull blood <LOQ (0.029% ug/ml) NA L0Q (0.00625 ug/mlL) T NA
Bird 059-Herring Gull blood <LOQ (0.0299 wgml) <LOQ NA <LOQ (0.0062S ng/mi.) <LOQ NA
Bald Esgle Bird 060-Bald Eagle plasma <LOQ (0.0299 ughnl) <LOQ (0.00625 wg/ml) . -
Bird 061-Bald Eagle plastna <L.OQ (0.0299 ugfenl) <LOQ (0.00625 ug/ml)
Bird 062-Bald Eagle plasma <LOQ (0.0299 ug/ml) ) <LOQ (0.00625 ug/mi.) -
Bird 063-Bald Eagle plesma. <LOQ (0.0299 ng/ml) . <LOQ (0.00625 ug/ml)
Bird 064-Bald Eagle plasma. <LOQ (0.0299 ug/mL) . <LOQ (0.00625 ug/ml) .
Bird 065-Bald Eagle plassm . <LOQ (0.0299 ugiml) <LOQ (0.00625 ug/mL) :
Bird 066-Bald Eagle plasma <LOQ (0.0299 ug/ml) <LOQ (0.00625 ug/mL)
Bird 067-Bald Eagle plasma <LOQ (0.0299 wgfinl) <LOQ (0.00625 ug/mL)
Bird 068-Bald Eagle plesma -<LOQ (0.0299 wg/mi) 0.0751
Bird 069-Bald Eagle plasma <LOQ (0.0299 ng/ml.) 0.0996
Bird 070-Bald Eagle plasrma <LOQ (2.0299 ng/mi.) <LOQ (0.00625 ug/ml)
Bird 071-Bald Eagle plaswa <LOQ (0.0299 ng/ml) <LOQ (0.00625 ug/mL)
Bird 072-Bald Eagle plesms <LOQ (0.0299 ug/ml) <LOQ (0.00625 wg/mL)
Bird 073-Bald Eagle plasns <LOQ (0.0299 ug/mal) <LOQ (0.00625 ug/ml)
Bird 074-Bald Eagle plasna <LOQ (0.0299 wgfml) <LOQ (0.00625 wg/mL)
Bird 075-Bald Eagle plasms. <LOQ (0.029% wg/mal.) <LOQ (0.00625 ug/ml)
Bird 076-Baid Eagle plasma <LOQ (0.0299 wg/ml.) <LOQ (0.00625 ug/nl)
Bird 077-Bald Eagle plasna <LOQ (0.0299 ng/nl) <LOQ (0.0062S ug/mlL) e
Bird 078-Bald Eagle plesma <LOQ (0.0299 ug/ml) <LOQ (0.00625 ug/mil) s
Bird 079-Bald Bagle plasna <LOQ (0.0299 ug/mi) <LOQ (0.00625 wg/ml.) R
Bird 080-Bald Eagle plesme <LOQ (0.0299 ng/ml) <LOQ (0.00625 ug/ml) o
Bird 081-Bald Bagle plagrma <LOQ (0.0299 wg/tmll) <1.OQ (0.00625 ug/mL)
Bird 082-Bald Eagle plasma <LOQ (0.0299 ng/wl) <LOQ (0.00625 ug/ml) )
Bird 083-Bald Eagle plasms <LOQ (0.0299 ug/ml) <LOQ (0.00625 ug/mL) .
Bird 084-Bald Eagle plasma <1.0Q (0.0299 ugrul) NA <L0Q (0.00625 ug/mL) NA
Bird 085-Bald Eagle plasma <LOQ (0.0299 ug/mlL) <L0Q NA | <L0Q (0.00625 ug/ml) <LOQ - 2 Outliers NA
No PFOS qualitative confirmation perk Tdent fications are prelimary. NE = Not extracsed PFOS = Perfinorooctancoul onste "
* Appears to not have been mpiked. LAC 10V19/99 NA = Not Applicable PFHS = Perfluorohcxansesulfonste
NS = Not Spiked POAA = Perflucrooctanoate -
Dete Entered/By: 10/18/99, 10/:20/99 LAC 12/30/99 MMH LOQ = Limit of Quantitation PFOSA = Perfluorooctanesulfonamide
Dae Varified/ By: 2/17/00 mmh RSD = Relstive Standard Deviation R
RPD = Relative Percent Difference .
ETS-$-5.1
GEN-024-sera.xle
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Study:
Product Number(Test Substance):
Matrix:

MMwiliom

lmnmeu Sonw-Wm

Date of Extraction/Analyst:

Date of Analysis/Analyst

Date of Data Reduction/Analyst:
Sample Data

LIVER, KIDNEY, YOLK

quip System Number:

FACT-GEN-024

GENO024 MSU Environmental Samples

Various
Various

ms-uoaa'rs-nommnmdm

Amelia 062498
Masshynx 3.3
10V12/99 SAL/KK

10/14/99, 12/13/99 HOJMAS
10/15/99, 11/15/99, 121499 HOJMMH

Group Sample # Coacentration Mean RSD Concentration Mean RSD . |
Dose of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev. -
wy/g or % Ree. s MS/MSD RPD ug/g or % Ree. "t MS/MSD RPD
Method Bk Bird101 25-wbik-5-1 <L0Q (0.0348 ug/g) <LOQ (0.0683 ug/g) -
Bird10129-wbk6-1 _ <LOQ (0.0348 ug/g) <L0Q NA <LOQ (0.0683 uy/) | <LOQ NA
[ Bird001-Loon Lvi-M5 2% 54%
250 ng/g Bird001-Loon Lvr-MSD 28% 28% 3% 65% 0% 1% -
Bird023-Albatross Kdwy-MS 1% 63% -
Bird023-Albatross 7% 9% 20% 7% 0% 20% -
Bird030-Cormormt Y olk-MS 121% 71%
Bird030-Cormorant Yolk-MSD 134% 128% 10% 75% 3% 5%
Liver Bwd00i-Looa 0.343 <L0Q (0.0683 ug/p) ;
Bird002-Looa 0.689 <LOQ (0.0633 ug/g) B
Bird003-Looa 0.135 <LOQ (0.0633 ug/g)
Bird004-Looa, 0.199 -~ <LOQ (0.0643 ug/g)
Bird00S-Loos 0202 <LOQ (0.0683 ug/g)
Bird006-Looa 0.105 <LOQ (0.0623 ug/g)
Bird007-Locm <LOQ (0.0348 ug/p) ne <LOQ (0.0683 ug/g) .
Bird00s-Loos <LOQ (0.0348 ug/g) | 0.287- 2 Owsttiers 0212 <LOQ(0.0683 ug/g) | <LOQ NA
Liver Bird009- Brows Prikcan 0.0460 [ ~<L0Q (0.0683 vg/p)
Bird010-Brown Pelican 0.294 0.170 Q178 <LOQ(0.0683 ug/p) | <LOQ NA
Liver BirdO1 1-Albetrass 0.617 <L0Q (0.0683 ug/p)
Bird012-Albatross <LOQ (0.0348 ug/s) <LOQ (0.0683 ug/g)
3 Bird013-Albatross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g)
w|, Bird014-Albatross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g) -
~ Bird01S-Albatross <LOQ (0.0348 ug'g) <LOQ (0.0683 ug/g) -
Bird016-Albetroms <LOQ (0.0348 ug/g) <L0Q (0.0633 ug/g) -
Bird020-Albatross <LOQ (0.0348 ug/p) <LOQ (0.0683 ug/g)
BirdG21-Albswoss <LOQ (0.0348 ug/p) <LOQ (0.0683 ug/g) _
) Bird022-Albetross <LOQ (0.0348 ug/) | <LOQ - 1 Outlier NA <LOQ(0.0683 ug/g) | <.OQ NA -~
— Kidney Bird017-Albesross [ <LOQ (0.0343 ug's) <10Q (0.0683 ug/g) R’
Bird018-Albsross <LOQ (0.0348 ug/p) <LOQ (0.0683 ug/g) “
Bird019-Albetross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g) -
Bird023-Albetross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g)
Bird024-Albatross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g)
Bird025-Albetross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g) .
Bird026-Albstross <LOQ (0.0348 ug/s) <LOQ NA <LOQ (0.0683 ug/y) | <LOQ NA -~
Yoik Bad027-Comarant <LOQ (0.0342 ug'p) <L0Q (0.0683 ug/g) ;
Bird028-Comorant 0134 <LOQ (0.0683 ug/s) -
Bird029-Comorant 0317 : 395 <LOQ (0.0683 ug/g)
Bird030-Comormt 0.254 0.235 - 1 Outhier 0.0930 -<LOQ (0.0683 ug/g) | <LOQ NA T
Yolk Bwd031-Gull 0146 <COQ (0.0683 ug/g)
Bird032-Gull <LOQ (0.0348 ug/g) 648 <LOQ (0.0683 ug/g)
Bird033-Gul 0.0541 0.0999 - 1 Quilier 0.0648 <LOQ (0.0683 ug/g) | <LOQ NA
No PFOS quakitative confirmation performed. ldﬂlﬂmnm PFOS = Perfluorooctanesulfonate
LOQ = Limit of Quantitation NA = Not Applicable PFHS = Perfluorohexanesulfonate
RSD = Relative Standard Deviation POAA = Perfluorooctancate
RPD = Relative Percent Difference PFOSA = Pefluorcoctane sulfonamide
Date Entered/Analyst: 1072399 LAC, 127199 GML, 123099 MMH
Date Verifiod/Analyst 217/00 MMH
BTS-$-7.0 510000
Excet Version 595 GEN-024-liver.xls
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Study: GEN024 MSU Environmental Samples .
Product Number(Test Substance): Various
Marrix: Vasious .
Method/Revision: ETS-8-6.0 & ETS-8-7.0 using unextracted curves
Analytical Equi System Numb Amelia 062498
Instrument Software/Version: Masstynx 3.3
Date of Extraction/Analyst: 10/12/99 SALKK
Date of Analysis/Analyst: 10/14/99, 12/13/99 HOMAS T
Date of Data Reduction/Analyst: 10/15/99, 11/15/99, 12/1499 HOIMMH
Sample Data
LIVER, KIDNEY, YOLK
Group Sample # Concentration Mean “RSD Concentration Mean RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Rec. /s MS/MSD RPD ug/g or % Ree. ug/g MS/MSD RPD
Method Bik Bird10125-wbik-5-1 <LOQ (0.140 ugy/p <LOQ (0.00750 ug/g)
Bird10129-whik-6-1 <L0Q (0.180 ug/g) <LOQ NA <LOQ (0.00750 ug), <LOQ NA
QC Bird001-Loon Lvr-MS 101% 3% =
250 ng/g Bird001-Loon Lvt-MSD __ 108% 104% % 51% \ 52% A%
Bird023-Albatross Kdary-MS 3% 6%
Bird023-Albetross Kidny-MSD _ 121% 1% ™% 58% 7% $%
Bird030-Conmorant Yolk-MS T05% 2%
Bird030-Cormorant Yolk-MSD 130% 17% 2% 2% §7% 15%
Liver 'Bird001-Loon <LOQ (C.180 ug/g) . 0.0153
Bird002-Loo <LOQ (0.130 wg'g) <LOQ (0.00750 ug/g)
* Bird003-Looa <LOQ(0.120 uy/'g) . 0.0147
Bird004-Loca - <LOQ (0.130 ug'g) 0.0262
Birdo0S-Loon - <LOQ (0.130 ug'p) 0.0213
Bind006-Loon <LOQ (0.180 ug'g) 0.0242
Bird007-Loon <LOQ (0.190 ug/g) NA <LOQ (0.00750 ug/g) 4255
Bird008-Loon <LOQ (0.130 ug'y) <LOQ NA <LOQ (0.00750 0.0204 -3 Outtiers {  * 0.00520
Liver Bird00S-Brows Pelicaa <LOQ (0.100 wp'p) NA <LOQ (0.00750 ug/g)
Bird010-Browa Pelican <LOQ (0.180 ug/s) <LOQ NA 0178 Q178 - 1 Outtier NA
Liver Bira01 1-Albatross <L0Q (0.180 ug/p 0.527
Bird012-Albetross <LOQ (0.130 ugly) <LOQ (0.00750 ug/g)
N Bird013-Albatross <LOQ (0.130 ug'p) <LOQ (0.00750 ug/g) -
" : Bird014-Albetross <LOQ (0.130 ug/g) <LOQ (0.00750 ug/g) .
& ~ Bird015-Albatross <LOQ (0.130 ug/g) <LOQ (0.00750 ug/g)
SR : Bird016-Albatross <LOQ (0180 ug'g) <LOQ (0.00750 ug/g)
) Bird020-Alhatross <LOQ0.180 ug'g) <LOQ (0.00750 ug/g)
Bird021-Albetross <LOQ (0.180 ug/g) NA <LOQ (0.00750 ug/g)
Bird022-Albatross 0.152 <LOQ - 1 Outtier NA <LOQ (0.00750 ug/g) <LOQ NA
Kidoey Bird017-Aletross <LOQ (0.180 vg'g) <U0Q (0.00750 ug/g) .
Bird018-Albatross <1.0Q (0.180 ng/g) <LOQ (0.00750 ug/g) e
Bird019-Albatross <LOQ (0.180 ug/p) <LOQ (0.00750 ug/g)
Bird023-Albatross <LOQ (0.180 ug/g) <LOQ (0.00750 ug/g)
Bird024-Albatross <LOQ (0.180 ug/g) <LOQ (0.00750 ug/g) .
Bird025-Albatross <LOQ (0.130 ug/p) NA <LOQ (0.00750 ug/g) .
Bird026-Albatross <LOQ (0.180 ug/g) <LOQ NA <LOQ (0.00750 ug/g) <LOQ “*NA
Yoik ‘Bird027-Comorant <0Q (0.180 wg/p) <L0Q (0.00750 ug'g) B
Bird028-Comorant 0.248 <LOQ (0.00750 ug/g)
Bird029-Comorant <LOQ (0.130 ug/g) : 172 <LOQ (0.00750 ug/g)
Bird030-C: 0192 0.218- 2 outliers 0.0374 <1L0Q {0.00750 ug/g) <LOQ NA
Yolk Bird031-Gall 0.197 <L0Q (0.00750 ug/p)
Bird032-Gull <LOQ (0.180 ug/g) 0528 <LOQ (0.00750 ug/g)
Bird033-Gull * 0.196 0.196 - 1 Oustier 0.00104 <LOQ (0.00750 ug/g) <LOQ NA
No PFOS qualitative confirmation performed. [dentifications are prelaminary. PFOS = Perfiuorooctanesulfonate
LOQ = Limit of Quantitation NA = Not Applicable PFHS = Perfluorohexsnesulfonate
RSD = Relative Standard Deviation POAA = Perfluorooctanoste
RPD = Relative Percent Difference PFOSA = Pefluorooctane sulfonamide
Date Entered/Analyst: 1072399 LAC, 12/1/99 GML, 1273099 MMH
Date Verified/Analyst: 21700 MMH .
ETS-3-7.0 5/10/00
Excel Version 593 GEN-024-liver.xls
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FACT-GEN-030

Study: GENO030 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Various Blood
Method/Revision: ETS-8-4.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment System Number: Soup020199
Instrument Software/Version: Masslynx 3.3
Filename: . Sec Attachments
R-Squared Value: See Attachments
Slope: See Antachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 12/14/99 SAL/SRP/KK
Dates of Analysiv/Analyst: 01/06/00, 01/07/00 MMH/IAS
Dute of Deta Reduction/Analyst: 01/07/00, 01/10/00 IAS/MMH
Sample Data
BLOOD
Group Sample # Concentration Mean ﬁ Concentration Mean ﬁ
Dese of PFOS PFOS Std. Dev. of PFHS Pras Std. Dev.
— ug/mL or % Rec. ug/ml, MS/MSD RPD ug/mL or % Ree. ug/mL MS/MSD RPD
Method BTk MSUI2129-HZOGE wbitered 33 | <LOQ (0.00290 ug/mL) NA <L0Q (000114 ug/mL) — RA
MSU12129-H20bik filtered 54 <LOQ (0.00290 ug/mL) <LOQ NA <L0Q (0.00114 ug/ml) | <1LOQ NA
Matrix Bk HMB 12125-bicod bik-5-1 0.0253 <LOQ (0.00114 ug/mL)
HMB12129-blood bik-5-2 0.0248 <LOQ (0.00114 ug/mL)
HMB12129-blood bik-5-3 0.0262 <LOQ (0.00114 ug/mL)
HMBI12129-blood bik-5-4 0.0243 <LOQ (0.00114 ug/mL)
HMB12129-blood blk-5-§ <1.0Q (0.00579 ug/ml) <LOQ (0.0114 ug/mL)
'HMB12129-blood bik-5-6* <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
HMB12129-blood blk-5-7 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/ml)
HMB12129-blood bik-5-8~ <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) NA
HMB12129-blood bik-5-9 <LOQ (0.00579 ug/mL) | <LOQ - 4 cuttiers 0.000790 <LOQ (0.0114 ug/mL) <L0Q NA
QC PBB-6255-250MS-5-1-2 74% 6%
PBB-6255-250MSD-$-1-2 91% 2% 21% TI% 76% < 2%
FSB-S005-250ppb MS-5-1-2 % 1%
FSB-5009-250ppb MSD-3-1-2 -5% 6% 25% -1% -1% * 20%
SSB-SSL49-250pph MS-5-1-2 ™% 83%
SSB-SSLAY-: MSD-5-1-2 65% 1% 17% 77% 30% 9%
. !‘; HMB-FES2199-250 MS-5-1-2 % 1% R
_ ¥ . HMBFES2139-250 MSD-5-1-2 7% 38% 203% _T4% 37% 196%
& Bleed 7205 <LOQ (9.00579 ug/mL) <LOQ (0.0114 ug/mL) .
" Northern Pur Seal o6 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
Pups 207 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
’ P208 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
209 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
P210 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
2111 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) -
712 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mlL) i
n1s <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) L
P217 <L.OQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) ik
P19 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
P20 <1.0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL) —_
221 <L.OQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
nn <1.OQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
3 <L.OQ (0.00579 ug/mL) - <LOQ (0.0114 ug/mL)
P24 <LOQ (0.00579 ug/ml) * <LOQ (0.0114 ug/mL)
P25 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
P29 <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) NA
230] <LOQ (0.00579 ug/mL) <LOQ NA <LOQ (0.0114 ug/mL) <L.OQ NA
Bleod M104 <L0Q (0.00579 ug/mL) <L0Q (0.01 14 ug/mL) ,
Northern Fur Seal Mics <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) -
Adult Females M106 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
M107 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
M2 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
M1s <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
Mil6 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mlL)
Mls <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) .
M119 <LOQ (0.00579 ug/mL) NA <1.OQ (0.0114 ug/mL) “ NA
M122 <LOQ (0.00579 ug/mL) <LOQ NA <LOQ (0.0114 ug/mL) <LOQ ~ NA
Bloed S001 <L0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
Northern Far Seal S002 <LOQ (0.00579 ug/mL) <1OQ {0.0114 ug/mL)
Subedult Males S003 <L0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
$006 <1.0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
$007 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
S008 <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) _NA
S009 <LOQ (0.00579 ug/mL) <LOQ NA <LOQ (0.0114 ug/mL) <LOQ NA
Bloed PooAB <L0Q (0.00579 ug/mL) <L0OQ (0.0114 ug/mL) -
Northern Fur Seal P26A <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) N
368C <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) ’
P40 <L0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL) i}
Pall <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
98 CUKB 3° <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
98 CUKB 7 <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) NA
NA2 EDTA 93 CUKB 9 <LOQ (0.00579 ug/mL) <LOQ - NA <LOQ (0.0114 ) <LO0Q NA
* Surrogate >50% deviation, not confirmed NE = Not Extracted PFOS = Perfluorcoctancaulfonate
[ = Msy need to resun all samples for PFOSA, interferent present in both analyses. B = Lost during extraction ~ PFOSA = Pefluorooctane sulfonamide
** PFOS NOT coafirmed; MS transitions variation > 30% NA = Not Applicable PFHS = Perfluorohexanesulfonate
Date Entered/By: 01/21/00 LAC LOQ = Limit of Qu POAA = Perfl
BTS-3-8.1 $/1000
Bxcel Version 5/95 GEN-030-sera.xls
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FACT-GEN-030

Study: GEN030 MSU Eavironmental Samples
Product Number(Test Substance): Various
Matrix: Various Blood
Method/Revision: ETS-8-4.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment System Number: Soup020199 ’
Instrument Software/Version: Massiynx 3.3
Filename: See Attachments
R-Squared Value: See Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Detes of Extraction/Analyst 12/14/99 SAL/SRP/KK .
Dates of Analysis/Analyst 01/06/00, 01/07/00 MMH/IAS .
Date of Data Reduction/Analyst: 01/07/00, 01/10/00 LAS/MMH '
Sample Data
BLOOD
Grewp Sampie # Concentration Mean ~RSD Cencentration Mean RSD |
Dose of POAA POAA Std. Dev. of PFOSA PFOSA|  Std. Dev.
mL or % Rec. wg/ml { MS/MSD RPD ug/mL or % Rec. sg/mL | MS/MSD RPD
Method BIk MSU12129-HZObIk wehlered 53 | <LOQ (0.00240 ug/mL) NA <LOQ (0.000623 ugmL) | - NA
MSU12129-H20bik filered S-4 <LOQ (0.00240 ug/mL) NA <LOQ (0.000625 ug/mL) | '<LOQ NA
Matrix Bk HMB12129-blood bik-5-1 <1.0Q (0.00240 ug/mi) 0.00195
HMB12129-blood bik-5-2 <LOQ (0.00240 ug/mL) 0.00190
HMB12129-blood bik-5-3 <LOQ (0.00240 ug/ml) 0.00225
HMB12129-blood bik-5-4 <LOQ (0.00240 ug/mL) 0.00189
HMB12129-blood bik-5-5 <LOQ (0.00958 ngfml) 1
HMB12129-blood bik-5-6* <LOQ (0.00958 ug/mL) 1 .
HMB12129-blagd blk-3-7 <LOQ (0.00958 ug/mL) 1
HMB12129-bivod bik-5-8 <LOQ (0.00958 ug/mL) NA 1 NA
HMB12129-blood bik-5-9 <L0Q (0.00958ug/ml) | <LOQ NA 1 1 NA
QC PBB-6255-250MS-5-1-2 6% 0%
PBB-6255-250MSD-5-1-2 5% 76% 1% £7% 9% 6%
FSB-S009-250ppb MS-3-1-2 0% I
FSB-S009-: MSD-5-1-2 1% 1% 36% I 1 NA
SSB-SSL49-250ppb MS-5-1-2 76% 1
SSB-SSLAY-: MSD-5-1-2 71% 74% ™ 1 1 NA
Coh HMB-FES2119-250 MS-5-1-2 % 1
‘*‘ HMB-FES2189-250 MSD-$-1-2 70% 35% 195% 1 i NA
R 7205 <LOQ (0.00958 ug/ml) 1
Northern Fur Seal 7206 <LOQ (0.00958 ug/mL) 1 -
Pups 207 <LOQ (0.00958 ug/mL) 1 '
ros <LOQ (0.00958 ug/mL) 1
P209 <LOQ (0.00958 ug/mL) |
P210 <LOQ (0.00958 ug/mL) 1
P21i <LOQ (0.00958 ug/mL) 1
P22 <LOQ (0.00958 ug/ml) 1
rnus <LOQ (0.00958 ug/mL) 1
217 <LOQ (0.00958 ug/mL) 1
P219 <LOQ (0.00958 ug/mL) 1
P220 <LOQ (0.00958 ug/mL) 1
P21 <LOQ (0.00958 ug/mL) I
22 <LOQ (0.00958 ug/mL) 1
P23 <LOQ (0.00958 ug/mL) 1
P24 <LOQ (0.00958 ug/mL) 1
P226 <LOQ (0.00958 ug/mL) I
77, <LOQ (0.00958 ug/ml.) NA 1 NA
P230 <LOQ (0.00958 ug/ml) <LOQ NA 1 I NA
Bleed M104 <LOQ (0.00958 ug/mL) T
Northern Fur Seal M10s <LOQ (0.00958 ug/mL) H
Adalt Females M108 <LOQ (0.00958 ug/mL) 1
) M107 <LOQ (0.00958 ng/mL) 1 -
M2 <LOQ (0.00958 ug/ml) 1 .
Mils <LOQ (0.00958 ug/mL) 1 -
M116 <LOQ (0.00958 wg/ml) I
Miis <LOQ (0.00958 ng/mL) 1 -
M9 <LOQ (0.00958 ug/ml) NA 1 NA
MI22 <LOQ (0.00958 ) | <LoQ NA 1 1 NA . -
Biood S001 <LOQ (0.00958 ug/mi) 1 "
Northern Pur Seal 5002 <LOQ (0.00958 ugfml) 1 -
Subadult Males 5003 <LOQ (0.00958 ug/mL) 1 :
S006 <LOQ (0.00958 ug/ml.) 1 :
5007 <LOQ (0.00958 ug/mL) 1
Soos <LOQ (0.00958 ug/mL) NA 1 NA .
$009 <LOQ(0.00958 ug/ml) | <LOQ NA | 1 NA
Bisod P291B <LOQ (0.00958 ug/mL) 1 -
Northern Fur Seal P26A <LOQ (0.00958 ug/mL) I
363C <LOQ (0.00958 ug/mL) 1
P406 <LOQ (0.00958 ng/mL) {
Pall <LOQ (0.00958 ug/ml) 1
98 CUKB 3° <LOQ (0.00958 ug/mL) i
98 CUKB 7 <LOQ (0.00958 ug/mL) NA 1 NA
NA2 EDTA 98 CUKB 9 <LOQ(0.00958egmi) | <1OQ NA 1 1 NA
* Surrogate >50% deviation, not confirmed NE = Not Extracted FFOS = Perfluorooctanceulfonate
[= May need to rerun all samples for PFOSA, interferent present in both analyses. B = Lost during extraction PFOSA = Pefluorooctane sulfonamide
** PFOS NOT coaftrmed; MS transitions variation > 30% NA = Not Applicable PFHS = Perfluorchexanesulfonste
Date Entered/By- 0121700 LAC LOQ = Limit of Quantitation  POAA = Perfluorooctanoste
ETS-8-5.1 S/10/00
Excel Version 595 GEN-030-sera xls
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FACT-GEN-030

Study: GENO030 MSU Environmental Samples
Product Number(Test Substance): Verious
Matrix: Various Blood
Method/Revision: ETS-3-4.1 & ETS-8-5.1 using unextracted-curves
Analytical Equipment System Number: Soup020199
Instrument Software/Version: Masstynx 3.3
Filename: Sec Attachments
R-Squared Value: See Auachments
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 12/14/99 SAL/SRP/KKX
Dates of Analysis/Analyst: 01/06/00, 01/07/00 MMH/IAS
Dute of Data Reduction/Analyst: 01/07/00, 01/10/00 IAS/MMH
Sample Data
BLOOD
Emp Sample # FFO Ceuncentration Mean RSD Coacentration Mean RSD |
Doese Verifled of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
wg/mL or % Rec. wg/mL MS/MSD RPD ug/mL or % Ree. eg/mL MS/MSD RPD
‘Method Bik MSU12129-H200bik unfiltered 5-3 NA <LOQ (0.00290 ug/mL) NA <L0Q (0.00114 ug/ml), . NA
MSU12129-H20bik filtered 5-4 NA <LOQ (0.00290 ugimL) <L0Q NA <LOQ (0.001 14 ugimlL) <LOQ NA
Matrix Bik HMB12125-blood bik-5-1 NA 0.0253 <LOQ (0.00114 ug/mL)
HMB12129-blood bik-$-2 NA 0.0248 <LOQ (0.00114 ug/mL)
HMB12129-blood bik-5-3 NA 0.0262 <LOQ (0.00114 ug/mL) -
HMB12129-blood bik-$-4 NA 0.0243 <LOQ (0.00114 ug/mL)
HMB12129-blood bik-5-5 NA <LOQ (0.0579 ug/mL) <LOQ (0.0114 ug/mL)
HMB12129-blood bik-$-5* NA <LOQ (0.0579 ug/mL) <LOQ (0.0114 ug/ml.)
HMB12129-blood bik-5-7 NA <LOQ(0.0579 ug/mL) | <LOQ (0.0114 ug/mL.)
HMB12129-blood bik-5-§' NA <LOQ (0.0579 ug/mL) NA <LOQ (0.0114 ug/mL) NA
HMB12129-blood bik-35-9 NA <LOQ(0.0579 ug/mL) | <LOQ-4 owtliers 0.000790 <LOQ (0.0114 ug/mL) <LOQ NA
QC PBB-6255-250MS-5-1-2 NA 74% 76%
PBB-6255-250MSD-5-1-2 NA N% % 21% ™% 76% 2%
FSB-S009-250ppb M5-5-1-2 NA % 1%
FSB-5009-250ppb MSD-5-1-2 NA -5% -6% 25% -1% -1% 20%
SSB-SSLAS-250ppb MS-5-1-2 NA % 3% -
SSB-SSLA9- MSD-5-1-2 NA 6% n% 17% % 0% 9%
-+ - I HMB-FES2189-250 MS-5-1-2 NA 1% 1%
4| HMB-FES2189.250 MSD-5-1-2 NA ™ 3% 208% 4% 3% 196%
I3 Blecd g 6233 (Hepann) X . 0.0518 <L0Q (0.00114 ug/mL)
A Polar Bear 20436 (NA2 EDTA) R : 0.0381 <LOQ (0.00114 ug/mL)
20467 (NA2 EDTA) A ¢ 0.0358 <LOQ (0.001 14 ug/mL)
20468 (EDTA) X 0.0315 <LOQ (0.00114 ug/mL)
20470 X 0.0281 <LOQ (0.00114 ug/mL) .
20472 X 0.0327 <LOQ (0.001 14 ug/mL)
20473 X 0.0309 <LOQ (0.00114 ug/mL)
20474 (NA2 EDTA) X 0.0256 <LOQ (0.00114 ug/mL)
20475 (NA2 EDTA) b4 <LOQ (0.00290 ug/nL) <LOQ (0.00114 ug/mL)
20476 (NA2 EDTA) X 0.0045 <LOQ (0.00114 ug/mL) <
20477 X 0.0272 <LOQ (0.00114 ug/mL)
20485 (Heparin) X 0.0429 <LOQ (0.00114 ug/mL) -
20486 (Heperin) X 0.0316 0.214 <LOQ (0.00114 ug/mL) : NA
20487 (Heparin) X <LOQ (0.00290 ug/mL) . | 0.0342 - 2 outliers 0.00731 <LOQ(0.001 14 ug/mL) <LOQ NA
Bioed SSLAS (7.2 mg K2 EDTA) NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
Stellar Sealion SSLS0 (7.2 mg K2 EDTA) NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLS1 (7.2 mg K2 EDTA) NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLS2 (7.2 mg K2 EDTA) + NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLS3 (7.2 mg K2 EDTA) NA <LOQ (0.00579 ng/mL) <LOQ (0.0114 ug/mL)
SSLS4 (7.2 mg K2 EDTA) . NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLS5 (5.4 mg K2 EDTA) NA <LOQ (0.00579 ug/ml) <LOQ (0.0114 ug/mL)
SSLS6 (5.4 mg K2 EDTA)** NA <LOQ (0.00579 ug/mL) <LOQ (00114 ug/mL)
SSLS57 (5.4 mg K2 EDTA) NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mlL)
SSLSE (5.4 mg K2 EDTA)* NA <LOQ (0.00579 up/mL) <LOQ (0.0114 ug/mL)
SSL39 (5.4 mg K2 EDTA) NA <L0Q (0.00579 ug/ml.) NA <LOQ (0.0114 ug/mL) NA
_1 __SSL60(5.4 mg K2 EDTA)® NA <LOQ (0.00579 ng/mL) <LOQ NA <LOQ (0.0114 | <00 NA
1= May nced to rerun all samples for PFOSA, interferent present ia both snalyses. PFOS = Perfluorooctanesulfonate
** Sarrogate >50% deviati firmed NB = Not Extracted PFOSA = Peflucrooctane sulfcammide
® Surrogate >350% deviation, not confirmed B = Lost during extraction PFHS = Perfluorchexanesulfonate
*¢ PFOS NOT confirmod; MS transitions variation > 30% NA = Not Applicsble POAA = Perfluorooctancete
Date Eatered/By: 1/13/00, 01/21/00 MMH/LAC NV = Not Verified
Dete Vesified/ By: 02/10/00 kjh : LOQ = Limit of quantitation
\
ETS-8-5.1 59/00
Bxcel Version 593 GEN-030-sera xls
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FACT-GEN-030

Study: GEN030 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Vasious Blood
Method/Revision: ETS-8-4.1 & ETS-8-5.1 using unextracted-curves
Analytical Equipment System Numb Soup020199 )
{nstrument Software/Version: Masstyax 3.3
Filename: See Attachments
R-Squared Value: See Atachments
Slope: See Amachments
Y-Intercep: See Attachments
Dates of Extraction/Analyst: 12/14/99 SAL/SRP/KKK
Dates of Analysis/Analyst: 01/06/00, 01/07/00 MMH/IAS
Date of Data Reduction/Analyst: 01/07/00, 01/10/00 IAS/MMH
Sample Data -
BLOOD
Group Sample # Cencentration Mean “RSD Concentration Mean RSD
Doee of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
L or % Rec. ag/mL MS/MSD RPD wg/mL or % Rec. ap/mL MS/MSD RPD
Method BIK MSUI2129-H20bik unfiltered 5-3 | <LOQ (0.00240 ug/mL) NA <L0Q (0.000625 ug/mL) ) NA
_ MSU12125-H20bik filtered $4 | <LOQ (0.00240 wy/mi) NA <LOQ(0.000625 ug/ml) | - <LOQ " NA
Matrix Blk HMB12129-biood bik-5-1 <LOQ (0.00240 wg/mL) <LOQ (0.000625 ag/mL)
HMB12129-blood bik-5-2 <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/ml)
HMB12129-blood bik-5-3 <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL)
HMB12129-blood bik-5-4 <LOQ (0.00240 ug/ml.) <LOQ (0.000625 ug/mL)
HMB12129-blood blk-5-5 <LOQ (0.00958 ug/mL) 1
HMB12129-blood bik-5-6* <LOQ (0.00958 ng/ml) I
HMB12129-blood bik-5-7 <LOQ (0.00958 wg/ml.) ] 1
HMBI2129-blood blk-3-§ <LOQ (0.00958 wp/ml) - NA I NA
HMB12129-blood bik-5-9 <LOQ (0.00958 ng/mL) <L0Q NA I 1 NA
Q< PBB-6255-250MS-5-1-2 6% 0%
PBB-6255-250MSD-5-1-2 7% 6% 1% 7% 9% 6%
FSB-5009-250ppb MS-5-1-2 % 1
FSB-S009-: MSD-5-1-2 1% 1% 36% 1 1 NA
SSB-SSL49-250ppb MS-5-1-2 76% 1
SSB-SSLAY- ) MSD-5-1-2 1% 74% % 1 1 NA
HMB-FES2189-250 MS-5-1-2 % 1 .
_ % | HMB-FES2185-250 MSD-5-1-2 0% 15% 195% 1 1 NA
W\ . Bleed R 6255 (Heparin) <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL)
" Polar Bear 20436 (NA2 EDTA) <LOQ (0.00246 ng/ml.) <LOQ (0.000625 ug/mL)
20467 (NA2 EDTA) <LOQ (0.00240 ug/mL) <LOQ (0.000625 og/mL.)
20468 (EDTA) <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL)
20470 <LOQ (0.00240 ug/mL) <LOQ (0.00062S ug/mL) ‘
20472 <LOQ (0.00240 ug/mL) <LOQ (0.000625 ng/mL) - |
20473 <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL) = f
20474 (NA2 EDTA) <LOQ (0.00240 wg/mL) <LOQ (0.000625 ug/mL) !
20475 (NA2 EDTA) <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL)
20476 (NA2 EDTA) <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL)
20477 <LOQ (0.00240 ug/mL) <L0Q (0.000625 ug/mL.)
20485 (Heperin) <LOQ (0.00240 ug/mL) <LOQ (0.000625 ug/mL) .
20486 (Heparin) - <LOQ (0.00240 ug/mL) NA <1.OQ (0.000625 ug/mL) . NA
- 20487 in) <LOQ (0.00240 ughml) <LOQ NA <LOQ (0.000625 vg/mL) <LOQ NA
Blood SSL49 (7.2 mg K2 EDTA) <LOQ (0.00958 ug/ml) T
Steltar Sealion SSL50 (7.2 mg K2 EDTA) <LOQ (0.00958 ugmL.) 1
SSLS1 (7.2 mg K2 EDTA) <LOQ (0.00958 ug/mL) 1
SSL52 (7.2 mg K2 EDTA) <LOQ (0.00958 ug/mL) i
SSL53 (7.2 mg K2 EDTA) * <LOQ (0.00958 ughihL) 1
SSLS4 (7.2 mg K2 EDTA) <LOQ (0.00958 ug/mL) |
SSLSS (5.4 mg K2 EDTA) <LOQ (0.00958 wg/ml) 1
SSL36 (5.4 mg K2 EDTA)** <LOQ (0.00958 ug/mL) 1
SSL57 (5.4 mg K2 EDTA) <L0Q (0.00958 ug/mL) 1
SSLS8 (5.4 mg K2 EDTA)* <LOQ (0.00958 wg/mL) 1
SSLS9 (5.4 mg K2 EDTA) <LOQ (0.00958 ng/nl) NA 1 NA
SSL60(S4mg K2EDTA)* | <10Q (0.00958 wy/mi) <LOQ NA 1 1 NA
T = May need o rerun, all sumples for PEOSA, mterferent present [ both analyse _ PFOS = Perfluorooctancsulfonste
*¢ Surrogate >50% deviati firmed NB = Not Extracted - PFOSA = Pefluorcoctmme sulfonmmide
* Surrogate >30% deviation, not confirmed B = Lost during extraction PFHS = Perfluorohexanesulfonate
** PFOS NOT confirmed; MS transitions variation > 30% NA = Not Applicable POAA = Perfluorooctancete
Dwte Entered/By: 1/13/00, 01/21/00 MMH/LAC NV = Not Verified
Date Verified/ By: 02/10/00 kjh LOQ = Limit of quantitation
BTS-$-5.1 55/00
Bxcel Version 595 GEN-030-scraxls
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Study:

Product Number(Test Substance):
Martrix:

Method/Revision:

Analytical Equipment System Number

FACT-GEN-030
MSU Environmental Samples

GENO30 MSU Environmental Samples

Various
Various

ETS-8-6.0 & ETS-8-7.0
Soup 020199, Amelia 062498

Instrument Software/Version: Massiynx 3.3
Date of Extraction/Analyst: 12/12/99 SAUKK/SRP/CSH
Date of Analysis/Analyst: 01/10/00 MMH
Date of Data Reduction/Analyst: 0112400 1AS
Sample Data
MUSCLE
Group Sample # PFOS Conceatration Mess RSD Concentration Mean RSD
Dose Verified of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
ug/g or % Rec. ug/g MS/MSD RPD ug/g or % Rec ug/y MS/MSD RPD
Method BIk MSU12149-H20unfil 5-1° NA 0.0163 NA <LOQ( 0.0342) NA
Unfiltered water MSUI12149-H20unfi] 5-2¢ NA <LOQ ( 0.00696) NA NA <LOQ ( 0.0342) <LOQ NA
Method Bk MSUI12149.H20f 5-1° NA <L.0Q ( 0.00696) NA <LOQ( 0.0342) NA
Filtered water MSU12149-H20fil 5-2* NA 0.0257 NA NA <LOQ ( 0.0342) <L0Q NA
Matrix Blk MSU12149-Fishbik S-1 NA 0.00943 <LOQ(0.0342)
Fish Liver MSU12149-Fishbik 5-2 NA 0.00985 372 <LOQ( 0.0342) NA
MSU12149-Fishbik S-3* NA 0.00454 0.00796 0.00296 <LOQ ( 0.0342) <LOQ NA
QC CPM-BINT-MS S-1-2 NA % 0%
250 ng/g CPM-B2N6-MS 5-1-2 NA 31% 45% 53% 45% 53% 28%
CSM-1999030-03-01-MS 5-1-2 . NA 160% 148% -
CSM-1999030-03-01-MSD 5-1-2 NA 127% 143% 23% 183% 166% 21%
LWM-1999025-16MS $-1-2 |~ NA 6% - 129%
LWM-1999029-11-MS 5-1-3 NA 122% 95% 59% 130% 130% 0%
BTM-1999040-09-MS 5-1-2 NA 148% Te4% :
BTM-1999040-10-MS 5-1-2 NA 166% 157% 1% 168% 156% 15%
Muscle BINI X 101 <L0Q ( 0.0342)
Carp BIN2 X 0.0784 <LOQ( 0.0342)
BIN7 X 0.0905 <LOQ ( 0.0342)
BINIO b4 0.0878 <LOQ ( 0.0342)
. BIN2 X 0.105 <L0Q ( 0.0342)
g B2N6 X 0.0894 <LOQ (0.0342)
- B2N8 X 0.0596 <LOQ (0.0342)
B2N10 b4 0.0438 <LOQ( 0.0342)
Carpi® X 0.297 642 <L0OQ(0.0342) NA
Carp2* X 0.243 0.124 0.0793 <LOQ ( 0.0342) <LOQ NA
Muscle 1999030-01 NA 0.189 <LOQ ( 0.0342) -
Chinook Salmon 1999030-02 NA 0.126 <LOQ ( 0.0342) . )
1999030-02-01 X <LOQ ( 0.00696) <LOQ ( 0.0342) N
1999030-02-04 X 0.113 <LOQ ( 0.0342) :
1999030-03-01 X 0.0514 0.524 <LOQ ( 0.0342) NA
1999030-03-04 X 0.0573 0.107 - 1 outlier 0.0562 <L.OQ ( 0.0342) <1.0Q NA -
Mauscle 1999025-11% X 0.168 <L0Q ( 0.0342)
Lake Whitefish 1999029-12* X 0.130 <LOQ( 0.0342)
1999029-13 X 0.0967 <LOQ (0.0342) I
1999029-14 b 0.0983 - 26.4 <LOQ( 0.0342) NA
1999029-16 X 0.1659 0.132 0.0348 <L0Q ( 0.0342) <LOQ NA-
Muscle 199904001 X <L0Q ( 0.00696) g <LOQ ( 0.0342) -
Brown Trout 1999040-02 ** X <LOQ ( 0.00696) <LOQ ( 0.0342) -
1999040-03 NA . | <LOQ( 0.00696) <LOQ (0.0342) ,
1999040-04 NA' <LOQ ( 0.00696) <LOQ ( 0.0342) :
1999040-05 X <LOQ ( 0.00696) <LOQ(0.0342)
199904006 X <LOQ ( 0.00696) <LOQ( 0.0342)
1999040-07 NA <LOQ ( 0.00696) <LOQ(0.0342)
1999040-08 X 0.0460 <LOQ ( 0.0342)
1999040-09 NA <LOQ ( 0.00696) NA <LOQ ( 0.0342) NA
1999040-10 NA <LOQ(0.00696) | <LOQ-1outier | NA <LOQ ( 0.0342) <L0Q NA
* High (>30%) surrogate deviations NE = Not Extracted PFOS = Perfluorcoctancsulfonate
** PFOS NOT coufirmed; MS transitioas varfation > 30% B = Lost during extraction PFOSA = Pefluorooctane sulfonamide
Date Entered/Analyst  01/24/00, 01/25/00, 01/28700 LAC NA = Not Applicable PFHS = Perfluorohexanesulfonate
Date Verified/Analyst  02/10/00 kjh LOQ = Limit of Quantitation POAA = Perfluorooctanoste :
X = Verified PFOS concentration
ETS-8-70 5/9/00
Excel Version 5/95 GEN-030-liver.xis
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FACT-GEN-030

MSU Environmental Samples

Study: GEN030 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Various
Method/Revision: ETS-8-6.0 & ETS-8-7.0
Analytical Equipment System Number Soup 020199, Amelia 062498
Instrument Software/Version: Massiynx 3.3
Date of Extraction/Analyst: 12/12/99 SAL/KK/SRP/CSH
Date of Analysis/Analyst: 01/10/00 MMH
Date of Data Reduction/Analyst 011200 1AS
Sample Data
MUSCLE
Group Sample # Concentration Mean RSD Concentration Mean RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Rec. wg/g MS/MSD RPD og/g or % Rec. up/g MS/MSD RPD
Method Blk MSU12149-H20wnfi 5-1¢ <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
Unfiltered water MSU12149-H20unfil 5-2¢ <LOQ ( 0.0359) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Method Blk MSU12149-H20f! 5-1* <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
Filtered water MSU12149-H20f 52+ <L0OQ ( 0.0359) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Matrix Blk MSU12149-Fighbik 51 <LOQ(0.0359) <LOQ (0.0188)
Fish Liver MSU12149-Fishbik 5-2 <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
MSU12149-Fishbik 5-3* <L0OQ { 0.0359) <LOQ NA <LOQ{ 0.01883) <LOQ NA
QC CPM-BINT-MS 5-1-2 6% 1%
250 ng/g CPM-B2N6-MS 5-1-2 39% 3% 148% 13% 12% 19%
CSM-1999030-03-01-MS 5-1-2 139% ™
CSM-1999030-03-01-MSD 5-1-2 178% 158% 25% 69% 73% 11%
LWM-1999025- 16-M5 1.2 146% Si%
LWM-1999029-11-MS 5-1-3 105% 125% 3% 76% 68% 2%
BTM-1999040-09-MS 5-1.2 147% 30%
BTM-1999040-10-MS $-1-2 152% 150% 3% 87T% . B% %
Mouscle BINI <LOQ ( 0.0359) <LOQ ( 0.0188)
Carp BIN2 <LOQ ( 0.0359) <LOQ ( 0.0188)
BIN? <LOQ (0.0359) <LOQ ( 0.0188)
BIN10 <LOQ (0.0359) <LOQ ( 0.0188)
. B2N2 <LOQ ( 0.0359) <LOQ ( 0.0188) .
Fe B2Né <LOQ ( 0.0359) <LOQ ( 0.0188)
v B2N8 <LOQ ( 0.0359) <LOQ ( 0.0188)
B2N10 <LOQ (0.0359) <LOQ ( 0.0188)
Carpl® <LOQ (0.0359) NA <LOQ (0.0188) NA
Carp2® <LOQ ( 0.0359) <LOQ NA <L0Q(0.0188) | <LOQ NA
Muscle 1999030-01 *<LOQ ( 0.0359) <LOQ ( 0.0188)
Chinook Salmon 1999030-02 <LOQ ( 0.0359) <LOQ( 0.0188) -
1999030-02-01 <LOQ (0.0359) <LOQ ( 0.0188)
1999030-02-04 <LOQ ( 0.0359) <LOQ ( 0.0188)
1999030-03-01 <LOQ ( 0.0359) NA <LOQ (0.0188) NA
1999030-03-04 <LOQ ( 0.0359) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Muscle 1999029-11* <LOQ( 0.0359) <LOQ ( 0.0188)
Lake Whitefish 1999029-12¢ <LOQ ( 0.0359) <LOQ (0.0188)
1999029-13 <LOQ ( 0.0359) <LOQ (0.0188) a
1999029-14 <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
1999029-16 <L0OQ ( 0.0359) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Muscle 1999040-01 <LOQ ( 0.0359) <LOQ ( 0.0188)
Brown Trout 1999040-02 ** <LOQ( 0.0359) <LOQ (0.0188)
1999040-03 <LOQ ( 0.0359) <LOQ (0.0188)
1999040-04 <LOQ ( 0.0359)" <LOQ ( 0.0188)
1999040-05 <LOQ (0.0359) <LOQ( 0.0188)
1999040-06 <LOQ ( 0.0359) <LOQ ( 0.0188)
1999040-07 <LOQ ( 0.0359) <LOQ ( 0.0188)
1999040-08 <LOQ ( 0.0359) <LOQ ( 0.0188)
1999040-09 <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
1999040-10 <LOQ ( 0.0359) <LOQ NA <LOQ{ 0.0138) <LOQ NA
* High (>50%) surrogate deviations NE = Not Extracted PFOS = Perfluorooctancsulfonate
** PFOS NOT confirmed; MS transitions varistion > 30% E = Lost during extraction PFOSA = Pefluorooctane sulfoasmide -
Date Entered/Analyst:  01/24/00, 01/25/00, 01/28/00 LAC NA = Not Applicable PFHS = Perfluorohexanesulfonate
Date Verified/Analyst:  02/10/00 kjk LOQ = Limit of Quantitation POAA = Parfluorooctanoste -
X = Verified PFOS concentration {
b
4
1
1
LN
ETS-8-7.0 5/9/00
Bxcel Version $/95 GEN-030-liver.xls
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FACT-GEN-030
MSU Environmental Samples

Study: GENQ30 MSU Bnvironmental Samples
Product Number(Test Substance): Various
Matrix: Various
Method/Revision: ETS-8-6.0 & ETS-8-7.0
Analytical Equi System Numb Ametia 062498
Instrument Software/Version: Massiynx 3.3
Date of Extraction/Analyst: 121299 SAL/KK/SRP/CSH
Date of Analysis/Analyst: 01/1/00 MMH
Date of Data Reduction/Analyst: 01/11/00 [AS
Sample Data
MUSCLE and EGGS
Group Sample # PFOS Coacentration Mean RSD Conceatration Mean RSD
Dose Verified of PFOS PFOS Std. Dev. of PFRS PFHS Std. Dev.
ug/g or % Rec. g MS/MSD RPD wg/g or % Rec. "y MS/MSD RPD
Method Bik MSU12159-H20BKk-enfilecred-5-9 NA <LOQ (0.0174) NA <LOQ (0.0342) NA
Water MSU12159-H2080k- Glered-5-9 NA <LOQ (0.0174) <LOQ NA <LOQ (0.0342) <LOQ NA
Matrix Blk EggBk-5-1 NA <LOQ (0.0174) <LOQ (0.0342)
Bag EggBk-5-2 NA <LOQ (0.0174) NA <LOQ (0.0342) NA
EggBIk-5-3 NA <LOQ (0.0174) <LOQ NA <LOQ (0.0342) <LOQ NA
QC FGW-ALSWCR-TD2 &/25/96-MS-5-1-2 X “% 16%
250 ng/g FGW-ALSWCR-TD2 6/2558-MSD-5-1-2 X 47% 46% % 16% 16% 3%
FGE-AL113-HP26/259€-MS-5-1-2 X 13% 10%
PGE-AL 118-HP2672598-MSD-5-1-2 X 15% 14% % 12% 1% 13%
LWE-19999029-13-MS-5-1-2 X 146% 30%
LWE-19999029-13-MSD-$-1-2 X 104% 125% 33% I5% 33% 16%
BTE-19999040-01-MS-5-1-2 | X 121% 5%
BTE-19999040-01-MSD-$-1-2 X 167% 144% 32% ©ST% 57% 1%
Carp D t (CapS) = ~. X <LOQ (0.0174) <L0Q (0.0342)
Dict 2 (Carpé) = X <1.0Q(0.0174) <LOQ (0.0342) )
Diet 3 (Carp4) X 0.0267 NA <L0Q (0.0342) . NA
Diet 4 ( ) X 0.278 0.0272 - 2 outtiers NA <L0Q (0.0342) <LOQ . NA
Frog Muscle AL-113-YOY OW26/8 ** X+ 0.00243 <LOQ (0.0342)
Wholebody ALSWCR-TD 0603/9¢ ** Xer <LOQ (0.0174) <LOQ (0.0342)
ALSWCR-TDZ2 0672559 ** Xoe <L0OQ (0.0174) <LOQ (0.0342)
KZCKXDM-JUV 0872698 ** X <LOQ (0.0174) <LOQ (0.0342)
; KZCXDM-TD 060598 ** X Q.0216 <LOQ (0.0342)
i, KZCKDM-TD-2 0672598 ** X e <LOQ (0.0174) <LOQ (0.0342)
‘# $J0002-TD-2 060598 ** Xoe <L0OQ (0.0174) NA <LOQ (0.0342) NA
. A S10002-TD-2 0672598 ** X ** <LOQ (0.0!727 <LOQ - 2 outliers NA <LOQ (0.0342) <L.OQ NA
Green Frog Eggs AL-113-HPS9 0672598 X L] <LOQ(0.0174) <LOQ (0.0342)
AL-118-HPS4 06725598 X : <LOQ (0.0174) <L0Q (0.0342)
SFO001 06/03/98 X <LOQ (0.0174) NA <L0OQ (0.0342) _NA
SJO001 060558 X <LOQ (0.0174) <LOQ NA <LOQ (0.0342) <LOQ NA
Lake Whitefish Eggs 1995029-13 X 0.145 63.5 <LOQ (0.0342) NA
1999029-14 X 0.381 0.263 0.167 <LOQ (0.0342) <L0Q - NA
Brown Trout Eggs 1999040-01 X 0.0749 <LOQ (0.0342) B
1999040-04 X 0.0675 211 <LOQ (0.0342) —NA
1999040-06 X 0.0488 0.0637 0.0134 <LOQ (0.0342) <LOQ NA
< Tiigh (>50%) surrogate deviations NE = Not Extracted PFOS = Parfluorsoctanceulionate
** PFOS NOT coafirmed; MS trassitions varfation > 30% E = Lost during extraction PFOSA = Pefluorooctane salfonamide
Date Entered/Analyst: 01/21/00, 01724/00 LAC NA = Not Applicable PFHS = Parflucrobexancsulfonste
Date Verified/Analyst: 02/10/00 kjh LOQ = Limit of Quantitation POAA = Perfluorooctanoate
X = Verified PFOS concentration
A
)
ETS-8-7.0 S/10/00
Bacel Version 595 GEN-Q30-liver.als
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FACT-GEN-030
MSU Environmeatal Samples

Study: GENO30 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Various
Method/Revision: ETS-8-6.0 & ETS-8-7.0
Analytical Equipment System Number: Amelia 062493
Instrument Software/Version: Masslynx 3.3
Date of Extraction/Analyst: 112/99 SAL/KK/SRP/CSH
Date of Analysis/Analyst: 01/10/00 MMH
Date of Data Reduction/Analyst: 01/11/00 1AS
Sample Data
MUSCLE and EGGS
Growp Sample # Couceatration | Mean RSD Concentration Mean “RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Ree. og/s MS/MSD RPD /g of % Rec. ug/y MS/MSD RPD
Method Blk MSU12159-H20Bk-unfiltered-5-9 <1.0Q ( 0.0359) NA <LOQ(0.0188) NA
Water MSU12159-H20BIk-filtered-5-9 <LOQ(0.0359) | <LoQ NA <LOQ ( 0.0188) <LOQ NA
Matrix Blk EggBIk-5-1 <LOQ (0.0339) <LOQ( 0.0188)
gy EggBik-5-2 <LOQ (0.0359) NA <LOQ (0.0188) NA
EggBlk-5-) <LOQ ( 0.0359) <LOQ NA <LOQ (0.0188) <LOQ . NA
QC PGW-ALSWCR-TD2 6/25/98-MS-5-1-2 M% 9%
250 ng/g FGW-ALSWCR-TD2 6/25/98-MSD-5-1-2 33% 34% 4% 49% 49% 1%
FGE-AL118-HP26/25/98-MS-5-1-2 % *%%
FGE-AL118-HP26/25/98-MSD-5-1-2 26% 24% 15% S4% 50% 16%
LWE-(9999029-13-MS-5-1-2 0% 3%
LWE-19999029-13-MSD-5-1-2 3% 86% 9% 4% 66% 6%
BTE-19999040-01-MS-5-1-2 % 104%
BTE-19999040-01-MSD-5-1-2 112% 105% 13% 108% 106% 4%
Carp Diet 1 (Garp3) *° <LOQ ( 0.0359) <TOQ ( a.0138)
Diet 7{Carp6) <LOQ { 0.0359) <LOQ( 0.0138)
Diet 3 (Carp4) <LOQ ( 0.0359) NA <LOQ(2.0188) NA
Diet 4 (Carp3) <LOQ(0.0359) { <1.OQ NA <LOQ( 0.0188) <1.0Q NA
Frog Muscle ALTI5-YOY 002698 ** <LOQ ( 0.0180) <LOQ( 0.0188)
Wholebody ALSWCR-TD 06/03/98 ** <1.0Q ( 0.0130) <LOQ(0.0133)
ALSWCR-TD2 06/25/99 ** <LOQ ( 0.0130) <LOQ(0.0138)
KZCXDM-JUV 08/726/98 ** <1.0Q ( 0.0180) <LOQ(0.0138)
KZCKDM-TD 06/05/98 ** <LOQ (0.0180) <LOQ( 0.0133)
KZCKDM-TD-2 06/25/98 ** <LOQ ( 0.0180) <LOQ({ 2.0188)
SJO002-TD-2 06/05/98 ** <LOQ ( 0.0130) NA <LOQ{( 0.0128) NA
R $J0002-TD-2 06/25/98 ** <LOQ ( 0.0180) <LOQ NA <LOQ( 0.0188) <LOQ NA
Green Frog Egps AL-T18-HP$9 06/25/98 '<LOQ ( 0.0180) <LOQ( 0.0183)
AL-113-HP94 06/25/98 - <LOQ ( 0.0180) <LOQ( 0.0138)
SJ0001 06/03/98 *¢ <LOQ ( 0.0180) NA <LOQ( 0.0138) NA
$J0001 06598 <Log(o01w) | <LoQ NA <LOQ ( 0.0138) <LOQ NA
Lake Whitefish Eggs 1999029-13 - <LOQ ( 0.0130) NA <LOQ ( 0.0188) NA
1999029-14 <LOQ (0.0180) | <LOQ NA <LOQ ( 0.0188) <L0Q NA
Brows Trout Kggs 1999040-01 <LOQ ( 0.0180) <LOQ( 0.0188)
1999040-04 <LOQ ( 0.0180) NA <LOQ( 0.0188) NA
1999040-06 <LOQ ( 0.0180) NA <LOQ( 0.0188) <LOQ NA
* High (>50%) sumrogate deviations NE = Not Extracted PFOS = Perflucrooctancsulfonate
** PFOS NOT confirmed; MS transitioas varfation > 30% E = Lost during extraction PFOSA = Pefluorooctane sulfonamide
Date Eatered/Analyst: 01/21/00, 01/24/00 LAC | NA =Not Applicable PFHS = Perfluorohexanesulfonate
Date Verified/Analyst: 02/10/00 kjh LOQ = Limit of Quantitation POAA = Perfluorooctancate
X = Verified PFOS concentration '
ETS-3-7.0
Excel Version 5/95 GEN-030-liver.xls
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Study

Product Number{Test Substance)
Matnix:

Mecthod/Revision:

Analytical Equipment System Number
Instrument Software/Version

Date of Extraction/Analyst:

Date of Analysis/Analyst:

Date of Data Reduction/Analyst

Sample Data

Miscellaneous Liver

FACT-GEN-030
MSU Environmental Samples

GENO30 MSU Environmental Samples

Various

Various

ETS-8-6.0 & ETS-8-7.0

Soup 020199, Amelia 062498

Masslynx 3.3

121299 SAL/KK/SRP/CSH

121799, 12/20/99, 12/28/99, 12/29/99, 01/03/00, 01/06/00 [AS/MMH
12/20/99, 12/21/99, 12722199, 12/30/99, 01/03/00, 01/05/00, 01/07/00 MMH/IAS

s

TN

Group Sample # PFOS Concentration Mean RSD Concentration Mean RSD
Dose Verified of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
ug/g or % Rec. ug/g MS/MSD RPD ug/g or % Rec. ug/g MS/MSD RPD
Mecthod Bik MSU12129-H20BIk-unfiitered-5-1 NA NA NA )
Unfiltered water MSU12129-H20BIk-unfiltered-5-2 NA NA NA
MSU12129-H20Blk-unfiltered-5-3 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BIk-unfiltered-5-4 NA <LOQ (0.0347) <LOQ (0.00683) :
MSU12129-H20BIk-unfiltered-5-5 NA E E .
MSU12129-H20BIk-unfiltered-5-6 NA <LOQ (0.0696) <LOQ (0.0171)
MSU12129-H20Blk-unfiltered-5-7 NA <LOQ (0.0696) NA <LOQ (0.0171) NA
MSU12129-H20B!k-unfiltered-5-8 NA <LOQ (0.0696) <LOQ NA <L0Q (0.0171) <LOQ NA
Method BIk MSU12129-H20BIk-filtered-5-1 NA NA NA
Filtered water MSU12129-H20BIk-filtered-5-2 NA NA NA
MSU12129-H20BIk-filtered-5-3 NA E E
MSU12129-H20BIk-filtered-54 S NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BIk-filtered-5-5 NA <L0OQ (0.0347) <LOQ (0.00683)
MSU12129-H2O0BIk-filtered-5-6 NA <LOQ (0.0696) <LOQ (0.0171)
MSU12129-H20BIk-filered-5-7 NA <1.OQ (0.0696) NA <1.0Q (0.0171) ©NA
MSU12129-H20BIk-filered-5-8 NA <LOQ (0.0696) <LOQ NA <LOQ (0.0171) <LOQ . NA
Matrix BIK FSHI2129-LwBlk-5-1 NA 0.0305 <LOQ (0.0171)
Fish Liver FSH12129-LwBIik-5-2 NA 0.0331 321 <LOQ (0.0171) NA
- FSH12129-LvrBlk-5-3 NA 0.0170 0.0269 0.00862 <LOQ(0.0171) <LOQ NA
Matrix Blk RBL12129-LwBik-5-1 NA <LOQ (0.0347) <LOQ (0.00683)
Rabbit Liver 'RBLI2129-LwBIk-5-2 NA <LOQ (0.0347) <LOQ (0.00683)
a -RBL12129-LwrBIk-5-3 NA <LOQ (0.0696) <LOQ (0.0171)
RIS RBL12129-LvBik-5-4 NA <LOQ (0.0696) <LOQ (0.0171) .
RBL12129-LvrBlk-5-5* NA <LOQ(0.0696) NA <LOQ (0.0171) NA
RBL12129-LwvBlk-5-6* NA <LOQ (0.0696) <LOQ NA <LOQ (0.0171) <LOQ NA
QC Mink Liver, D330, MS-5-1-1 NA 145% 6%
250 ng/g Mink Liver, DS30, MSD-5-1-2* NA 538% 342% 115% S0% 55% 21%
CSL-1995030-03-01-MS-5-1-2% NA 196% T16% - )
CSL-1999030-03-01-MSD-5-1-2¢ NA 140% 168% 33% 112% 114% V- 4%
LWL-1999029-12-MS-5-1-2* NA 321% ST% "
LWL-1999029-12-MSD-5-1-2¢ NA 287% 304% 11% 68% 63% 18%
BTL-1999040-01-MS-5-1.2° NA 138% 1%
BTL-1999040-01-MSD-5-1-2* NA 132% 135% 5% 4% 83% 4%
TNL-TUS4-MS-5-1-2 NA 68% 55% E
TNL-TUS54-MSD-5-1-2 NA E 68% NA B 55% NA
FSL-P295-M5-5-1 NA 91% %
FSL-P295-MSD-5-1 NA 6% - 88% 6% 4% 90% 15%
PBL-980390LB-MS-5-1 NA 18% 70%
PBL-980390LB-MSD-5-2¢ NA 179% 9% 163% 76% 3% %
GFL-KZCKDM-D1-M5-5-1-2 NA - 93% 2%
GFL-KZCKDM-DI-MSD-$-1- NA 105% 99% 12% 39% 86% 9%
TTL-LCPTR99503C-MS-5-1-2* NA 90% 6%
TTL-LCPTR99503C-MSD-5-1-2 NA 100% 95% 11% % 69% - 8%
MTL-10Vancieaveds-MS-5-1-2 NA 30 T4% .
MTL-10Vancleave9$-MSD-5-1-2 NA 29% 4% 11% 34% 79% S 13%
Liver 1999030-01 X 0.109 <LOQ ( 0.0171)
Chinook Salmon 1999030-02 b 0.169 <LOQ( 0.0171)
1999030-02-01 NA 0.0328 <LOQ(0.0171) -
1999030-02-04 NA 0.126 - <LOQ (0.0171)
1999030-03-01 NA 0173 56.1 <LOQ(0.0171) NA
1999030-03-04 NA 0.04035 0.108 0.0608 <LOQ (0.0171) <LOQ NA
Liver 1999029-11 NA 0.0679 <LOQ (0.0171)
Lake Whitefish 1999029-12 NA 0.0812 <LOQ(0.0171)
1999029-13 X 0.0738 <LOQ ( 0.0171) ~
1999029-14 X 0.0329 293 <LOQ ( 0.0171) NA
1999029-16 NA 0.0778 0.0667 0.0195 <LOQ ( 0.0171) <LOQ NA
Liver 1999040-01 NA <LOQ ( 0.0174) <LOQ(0.0171) R
Brown Trout 1999040-02 NA <LOQ ( 0.0174) <LOQ(0.0171) i
1999040-03 NA <LOQ ( 0.0174) <LOQ (0.0171) .
1999040-04 NA <LOQ ( 0.0174) <LOQ(0.0171) -
1999040-05 NA 0.0255 <LOQ(0.0171) :
1999040-06 NA <LOQ ( 0.0174) <LOQ(0.0171)
1999040-07 NA <LOQ (0.0174) <L0Q (0.0171)
1999040-08 NA <LOQ( 0.0174) . <L0Q(0.0171)
1999040-09 NA <L0OQ(0.0174) NA <LOQ ( 0.0171) NA
1999040-10 NA <LOQ ( 0.0174) <LOQ- 1 outlier - NA <LOQ(0.0171) <LOQ NA
* High (>50%) surrogate deviations NE = Not Extracted. PFOS = Perfluorooctancaulfonate
. E = Lost during extraction PFOSA = Pefluorooctane sulfonamide
Date Entered/Analyst: 12/22/99, 12/28/99, 12/29/99, 12/30/99, NA =Not Applicable PFHS = Perfluorchexanesulfonate
01/12/00, 01/17/00, 01/18/00 LAC LOQ = Limit of Quantitation POAA = Perfluorooctanoste
Date Verified/Analyst: X = Verified PFOS concentration
ETS-8.7.0 59/00
Excel Version 5/95 GEN-030-liver.xls
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Study:

Product Number(Test Substance)
Matrix:

Mcthod/Revision:

Analytical Equipment System Number-

FACT-GEN-039

MSU Environmental Samples

GENO30 MSU Environmental Samples
Various

Various

ETS-8-6.0 & ETS-8-7.0

Soup 020199, Amelia 062498

Instrument Software/Version:
Date of Extraction/Analyst:
Date of Analysis/Analyst:

Date of Data Reduction/Analyst:

Sample Data

Miscellaneous Liver

Massiynx 3.3

121299 SAL/KK/SRP/CSH
1217099, 12720099, 12/28/99, 12/29/99, 01/03/00, 01/06/00 IAS/MMH
1220099, 12/21/99, 12/22/99, 12/30/99, 01/03/00, 01/05/00, 01/07/00 MMH/IAS

Group Sample # Concentration Mean RSD Concentration Mean RSD \
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Ree. ug/g MS/MSD RPD ug/g or % Rec. ug/g MS/MSD RPD
Mecthod Bik MSU12135-F2OBIk-unfihered-5-1 NA NA
Unfiltered water MSU12129-H20BIk-unfihered-5-2 NA NA
MSU12129-H20BIk-unfiktered-$-3 <L0Q (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-unfiltered- 54 <LOQ (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-unfihered-5-5 E E
MSU12129-H20BIk-unfiltered-5-6 <L0Q (0.0719) <L0Q ( 0.0188)
MSU12129-H20BIk-unfkered-5-7 <LOQ (0.0719) NA <LOQ ( 0.0188) NA
MSU12129-H20BIk-umfhered-5-3 <L0OQ (0.0719) <L0Q NA <LOQ ( 0.0188) <L0Q NA
Method Blk MSU12129-HZOBIK-GRered- 5- 1 NA NA
Filtered water MSU12129-H20BIk-filtered-5-2 NA NA
MSU12129-H20BIk-fhered-5-3 B B i
MSU12129-H20BIk-fMered- 54 <L0Q (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-Shered-5- <L.0Q (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-fihered-5-6 <LOQ (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-Shered-5-7 <L0Q (0.0719) NA <LOQ(0.0188) NA
MSU12129-H20BIk-flered-5-8 <LOQ (0.0719) <L0Q NA <LOQ ( 0.0188) <L0Q NA
Matrix Bik FSHI2129-LvBlk-51 <LOQ (0.0719) <LOQ ( 0.0188)
Fish Liver FSH12129-LwBlk-5-2 <LOQ (0.0719) NA <LOQ( 0.0188) NA
FSH12129-LwBlk-5-3 <L0Q (0.0719) <L0Q NA <LOQ ( 0.0188) <LOQ NA
Matrix Bk RBL12129-LwBIk-5-1 <LOQ (0.0719) <L0Q ( 0.0188)
Rabbit Liver 1~ RBL12129-LwBIk-5-2 <LOQ (0.0719) <LOQ ( 0.0188)
S RBL12129-LviBIk-5-3 <LOQ (0.0719) <L.0Q ( 0.0188)
RBL12129-LvBlk-S4 <LOQ (0.0719) <LOQ( 0.0188) 5
RBL12129-LvBIk-5-5¢ <LOQ (0.0719) NA <LOQ( 0.0188) NA H
RBL12129-LviBIk-5-6* <LOQ (0.0719) <LOQ NA <LOQ ( 0.0188) <LOQ NA
QC Mink Liver, D530, MS-5-1-1 6% a% -
250 ng/g Mink Liver, D530, MSD-5-1-2¢ 84% 35% 3% 31% 62% _60% :
CSL-1999030-03-01-M5-5-1.2% 1% % :
CSL-1999030-03-01-MSD-5-1-2* 111% 121% 17% 52% 5a% 21%
LWL-1999029-12-M5-5-1.2° 133% TI%
LWL-1999029-12-MSD-5-1-2¢ 145% 139% % B3% 30% %
BTL-1999040-01-M5-5-1.2% 1277% 9a%
BTL-1999040-01-MSD-5-1-2% 120% 124% 6% N% 93% 3%
TNL-TUSA-MS-5-1-2 5% 7% -
TNL-TUS4-MSD-5-1-2 E 84% NA E 1 onw NA
FSL-P295-M5-5-1 2% 7%
FSL-P295-MSD-5-1 30% 76% 10% 2% 85% %
PBL-9803%0LB-M5-5-1 5% %
PBL-980390LB-MSD-5-2* 129% 107% 41% 65% 63% 9%
GFL-KZCKDM-DI-MS-5-1-2 - 2% 2%
GFL-KZCKDM-D1-MSD-5-1- 103% 92% 23% 93% 88% 12%
TTL-LCPTRI9503C-MS-5-1-2° 3% 5%
TTL-LCPTR99503C-MSD-5-1-2 4% 69% 13% 71% 74% 10%
MTL-10Vancleave9s-MS-5-1-2 100% 74%
MTL-10Vancleave98-MSD-5-1-2 75% 2% 29% 74% 74% 0%
Tiver 1999030-01 <L0Q (0.0719) <L0Q( 0.0188)
Chinook Salmon 1999030-02 <L0Q (0.0719) <LOQ ( 0.0188)
1999030-02-01 <LOQ (0.0719) <LOQ( 0.0188)
1999030-02-04 <L0Q (0.0719) <LOQ ( 0.0188)
1999030-03-01 <LOQ (0.0719) NA <1.0Q( 0.0188) NA
1999030-03-04 <LOQ (0.0719) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Liver 199902511 <L0Q (0.6719) <L0Q ( 0.0188)
" Lake Whitefish 199902912 <LOQ (0.0719) <LOQ( 0.0188)
199902913 <L0Q (0.0719) <LOQ( 0.0188) :
1999029-14 <1.0Q (0.0719) NA <LOQ ( 0.0188) NA
1999029-16 <LOQ (0.0719) <LOQ NA <LOQ (0.0188) <LOQ NA ]
Liver 1595040-01 <L0Q (0.0719) <L0Q ( 0.0183)
Brown Trout 1999040-02 <LOQ (0.0719) <LOQ(0.0188)
1999040-03 <LOQ (0.0719) <LOQ( 0.0188)
1999040-04 <L0Q (0.0719) <LOQ (0.0188)
1999040-05 <LOQ (0.0719) <LOQ (0.0188)
1999040-06 <LOQ (0.0719) <LOQ( 0.0188)
1999040-07 <LOQ (0.0719) <LOQ(0.0188)
1999040-08 <LOQ (0.0719) <LOQ ( 0.0188)
1999040-09 <LOQ (0.0719) NA <LOQ(0.0188) NA
1999040-10 <LOQ (0.0719) <LOQ NA <LOQ ( 0.0188) <LOQ NA
* High (>50%) surrogate deviations NE = Not Extacted PFOS = Perflucrooctancsul fonate
B = Lost during extraction PFOSA = Pefluorooctane sulfonamide
Date Entered/Analyst: 122299, 1272899, 1272999, 12/30/99, NA = Not Applicable PFHS = Perfluarahexanesulfonate
01/12/00, 01/17/00, 01/18400 LAC LOQ = Limit of Quantitation POAA = Perfluorooctanoate
Date Verified/Analyst: 0 X = Verified PFOS concentration
ETS-8-70
Bxcel Version 5/95 GEN-030-liver.xls




FACT-GEN-030
MSU Environmentsl Samples

Variouws
Matrix: Various
Method/Revision: ETS-8-60 & ET3-8-70
Analytical Equiprrent Sysam Number Sewp 020199, Ametle 062498
Instrwtient Software/Varsion: Maselynx 3.3
Duse of Extraction/ Asstyst: 1212/99 SALXK/SRI/CSH
Dute of Asalysis/ Analyw: 1217799, 12720:799, 12/20/99, 1272999, 010300, D1/05/00, 01/06/00, 010800 IAS/MMH
Date of Data Reduction/Analym: 122099, 12/21/99, 122299, 12730/99, 01403400, 01/03/00, 01/06/00, 010700, 01/1 100 MMIVIAS
Sample Data
Miscellaneous Liver —
Gronp. Sampin § FFOS Concentratien Mens RSD Concontration Mess w0 ]
Dese Verifled o FPOS rros Sud. Dev. of PYHS rrus Sid. Dov.
or % Roa. s MS/MSD RFD SYE or % Ree. s MS/MSD RID
Method BR MSU12129-H208 Kk -wmlibared- - | NA NA NA B
Unfiltored watar MSU12129-HI0B K -wafliwed-3-2 NA NA NA
MSUI21 29- {008 K wnfiared-3-3 NA <LOQ (0.0347) <LOQ (0.00683)
MSU121 29-H0BX-walileend- 34 NA <.0Q (0.0M47) <LOQ (0.00683)
MSUI21 2 HI0BK enltred-5-5 NA E B
MSUT2 | 29-HD08N wafilered- 3-6 NA <LOQ (0.0696) <L0Q (9.0171)
MSUI21 23HI0B1X -antilared- $-7 NA <LOQ (0.0696) NA A0Q (0.0171) NA
MSU12129-HIOBK wnilinred-5-3 NA <LOQ (0.0696) Yo NA <A0Q (0.0171) <L0Q NA
Method Bik MSU124 294HDOB K- fikinged-3-1 NA NA NA
Filtored watar MSU12129-HEOB - iltered-5-2 NA NA NA .
MSU12129-H0BK-Gltared-5-3 NA E B8
MSLU12125-HO0B: - Shbwred-5—4 NA <LOQ (0.0347) <LOQ (0.00683)
MSUT2129-HO0BK- ihbered-5-5 Na <40Q (0.0347) <LOQ (0.00683)
MSU12129-H00B K- Siwred-5-6 NA <LOQ (0.0696) <LoQ (0.0171)
MSU12125-H30B % - Sltered-5-7 NA A.0Q (0.0696) NA <0Q (0.0171) NA
MSU12129-H2082 - Biered-5-4 NA X o NA __40Q{00t71) <109 NA
Masrix Bo FSHIZt L wBR-3-1 NA (5] LOQ (0.0171)
Fish Liver FSHI2I-LviBR-5-2 NA 00331 e <LOQ (0171) NA
FSI21-LwBR-33 NA 0.0170 0.0269 0.00862 0171 409 NA
‘Masrix Bl RELIZI-LwB&-5-1 NA TOQ O34Ty | .. LOQ (0.00683)
Rabbit Liver RBLI2I L veBR-3-2 > Na <40Q (0.0%47) <4.0Q (0.00683)
2BL12129-LwiBk-53 NA 40Q (0.0656) <40Q (0.0171)
RBL12129-LviBK-S4 NA <LOQ (0.0696) QO ©.0171)
REL12129-LwBR-5-5* NA <LOQ (0.0656) NA Q0Q(0.0171) NA
RELI12129-LwrBR-5-6* NA <LOQ (0.0696) <o NA <L0Q P.0171) <0q NA
G Miak Liver, D330, M3-5-1-1 NA 145% 1%
250 ayg Mink Liver, D330, MSD-3-1.2% NA $38% MU2% 115% 0% ™ A% -
CSL-1995030-G3-01-M8-5-1-2° NA 3% Tie%
CSL-1999000-03-01 MED-$-1-2* NA 200% 20% U% 112% 114% L)
LWL 199%09-12-M8-5-1-1° NA 351% )
LWL.1999029. 12-M8D-5-1-2° NA 31M% 334% 10% &% an 1%
: BTL-1999040-01-M8-3-1-2° NA 138% %
R BTL-1999040-01-MSD-3-1-2° NA 132% 135% ™~ % 0% %
~ 0 TNL-TUS-MS-5-12 NA % 55%
. TNL-TUS4-MSD-$-1.2 NA E % NA E 5% NA
FSLF295-MS-5-1 NK 1% %
PEL-295-MSD-3-1 NA 106% 108% ™ % SO% 15%
) NA T 0%
oL $-2* NA 2% 138% 102% 0% n% ™
GFL-KZCKDM-DA-38-5-1-2 NA 101% %
GFL-K2CRDM-D1 -MSD-$-1- NA 1% 107% u% e % 9%
TTLICPTRIFIOCME-S-1-1° NA 2% % X
TTL-LCPTRIPS0IC-MID-S-1-2 NA 102% ™ 10% 7% % %
ML 10Vanciarved8 38-5-1-2 NA 108% Ta%
MTL-10Vuaclonve8-MID-5-1-2 NA e 13% ™ 2U% 9% 13%
Liver 7233 NA <TOQ (0.0347) <TOQ (0.00683)
Northers Far Seal Paasee x 0122 <LOQ (0.00683)
P93 NA 0.0547 <LOQ (0.00683)
ncvn NA NE NE
MCUKDO2 NA AOQ (0.0347) <LOQ (0.00683)
98 CUKB 03 NA <LOQ (00347 0.0887
9% CUKB 07 Na <LOQ (0.0347) <LOQ (0.00683)
98 CUKXB 08 NA QOQ (0.0347) <LOQ (0.00683)
M CUKA 10 NA 20Q (0.0M47) <LORQ (0.00683)
MCUKB 11 NA <40Q (0.0:47) <LOQ (0.00683)
WCUKB 12 NA 4.0Q @.047) <.0Q (0.00683)
MCUKB I3 NA <40Q (0.047) <€0Q (0.00683)
S8 CUXB 14 NA <QOQ (0.0347 NA <LOQ (0.00683) NA
98 CUXB 18 NA <L0Q (.07 | <LOQ - 2 owttiers NA 0.0858 <LOQ- 2 omliers NA
Uver 10012 X 0.436 <LOQ (0.00683)
Polar Bear o201 X 0301 <<0Q (0.00683)
980341 X 0678 <LOQ (0.00883)
692-PLBR-0033 b3 0.7t <LOQ (0.00683)
8012TLB X a3 <LOQ (9.00683)
0S7LB X (3] <LOQ (0.00683)
980390LB** X 09 QOQ (0.00683)
MASSLA x o433 <LOQ (0.00683)
IESLB X 0328 <LOQ (0.00683)
990112LB x 0178 20K (9.00683)
PRITTLA X o3 <4.0Q (0.00683)
990394LD b (%11 <4.0Q (0.00633)
0396LD X 06 | A0Q (9.00683)
990600LD X a4 <L0Q (0.00683) ]
99061008 x 0298 4.0Q (0.00683)
9906320.C x 0238 386 20Q (0.00683) NA
9906585LB X 0282 0.350 Q.133 <L0Q (0.00683) 40Q NA
Liver D0330 E3 0.974 <TOQ (0.0171)
Misk Dos6s® x 268 <.0Q (0.0171)
DOs%0 X 8 <40Q (0.0171)
Dosis X 0974 <4.0q (0.0171)
Do630* X FR <0Q (0.0171)
DosB4* x 150 <0OQ0.0171)
D1000 X 342 <0Q (0.0171)
D024 x X <LOQ(0.0171)
D030 X %] <LOQ(0.0171)
D102 X %] <Q0Q (0.0171)
DItIoe X 338 <0Q {:0171)
D134 X i) <LOQ(8.0171)
DH30X® X 1.96 A0Q(0.0171)
Ditge X 153 <LOQ (0.0171)
Dise X b <40Q (0.0171)
DLz X 42 <0Q (0.0171)
Di24s X (R} 350 0Q @.0171) NA
D1660° X 3.68 2.683 0.919 <1.0Q (0.0171) <LOQ NA
* High (>50%) sarrogate devistions coafirmmd. NE = Not Exirecied PFOS = Perflucroocteaseul fouste
** positive smalyts confirmation was 001 schisved, wed 499 —> 99 yumsition. B = Lost during extraction PROSA = Pellwwooctans sal boasenide
Date Entersd/Acalys: 12722/99, | 20/99, 1272999, 1 13099, NA = Not Applicabie PFHS = Pwlwrvhexanswl fhaste
01/12/00, 01:1 700, 04/1800, 01/1%00, 01300 LAC LOQ = Limis of Questitation POAA = Parflcrooctacate
Oete Verifled/Anaiyst. 0 X = Verified PFOS concestration
ETS$-70 1900
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ETS 870
Exsel Versisa 493

FACT-GEN-030
MSU Environmental Samples

Study: (IENOY MSU Eavirossrerstal Samples
Prochuct Mumber(Test Subatance} Verom
Maetnx: Verwes
Method/Revision: ETS-8-60 & 6T54-70
Asatytical Equiprment Sysem Sumber Sowp 020199, Armelia 062498
{nstruernt Software/Verson. Masalyux 1.3
Duse of Exirsction/Asalys 1271299 SAL/KX/SRPACSH
Dute of Analysie/Analyst 171799, 172099, | 72099, 1272999, 01/03/00, OL/5/00, 010600, 010800 (ASMMH
Duts of Duts Reduction/Analyst: 1272099, 1 /21/99, | /2299, 123099, 01203/00, 010500, (1/06/00, 01/07/00, 01/1 100 MMHVIAS
Sample Data
Miscellaneous Liver
Growp Sample ¢ Canevntration Moan RSD Concentritine Mesa RSD
Duse ol POAA rOAA S4d. Dev. ol PFOSA FOSA Sed, Dev.
— ny/g or % Ree. gk | MsMSDRrD wy/g or % Res. -y MS/MSD RPD
Method B MSU12129-HIOBK amfilbered-5- | NA NA
Unfitared waler MSU12129-H0BK wafilernd- 5-2 NA NA
MSU1229-HI0B -anliibored-5-3 <.0Q (0.0719) <LOQ(0.0181)
MSU| 21294208 -wafilered-S-4 0Q (0.0719) <40Q (00133)
MSUIL 21294008k -mmfilbered- 5-3 B E
MSUI21294008K -anfibered-3-6 <40Q(0.6715) <L0Q (0.013%)
MSUI2129-H208T «mfvered-5-7 A0Q(0.0719) NA <20Q(00188) NA
MSU1 21294208k -amflhored-3-3 <LOQ (0.0719) <0Q NA <LOQ (00188 0Q NA
“Method BIX MSUL1 29-H20BIX- flbered-3-1 NA NA
Fillered waber MSUL2129-H3081K- fikered- 3-2 NA NA .
MSUL2129-H0BI- Thered-5-3 E €
MSU12129-H2081E- Slwced-3-4 <20Q (0.0719) <LOQ (0.0128)
MSU12129-H30BIK-Mared-5- <40Q (00719 <4oQ(0.013%)
MSUI21 294208 k- fhered-5-6 40q (0.0719) <LOQ (0.0188)
MSUL21 94208 Ahered-5-7 <40Q (0.0719) NA <LOQ(0.0i18N) NA
MSUI2129-H208% -Gtared-5-2 <0Q o9 0 NA <L0Q {0.0188) <L0Q NA
‘Matrix BIX FSHIZIL w31 <LOQ(0.0719) LOQ(0.0138)
Fish Liver FSHI2I29-LwBK-3-2 40Q (0.0719) NA <LOQ{0.013%) NA
FSHI2129-L viBR3-3 <LOQ (0.0719) <og NA <.0Q (0.0183) <0Q NA
Matrix Bl RBLI2129-LwBk-5-t €L0Q (9.0719) 40Q (0.0189)
Rebbit Liver RBLID-LnBk 5.2 <4.0Q (0.0719) <LOQ (0.01885)
RBLI2IZS-Lwik-$-3 o (0.0719) <LOQ (0.0188)
RBLIZIZS-Lwiik-5-4 40Q (0.0719) <L0Q(0.0158)
RELI2I29-LviBR-5.5° <0Q (0.0719) NA <LOQ{e0189) NA
RBL12129-LwDR-S4° <10Q (0.0719) 40Q NA Loq{ oot 40Q NA
3 ‘Miak Liver, D330, MS-5-1-1 [ o%
250 ng/g Miak Liver, D330, MSD-S-1-2* “% 5% 3% 3i% &% %
CSL-1999070-03-01-M3-5-1-1° 131% 51%
CSL-19990%0.03-01 -MSD-5-1-2* 1% 121% 1™ a% % 2%
LWL 1999029 12-M5-5-1-2° 133% 7%
LWL.1999029.12-MSD-$-1-2% 145% 139% 2.3 3% % ™
3" BTL-1999040-01 -MS-5-1-2° 127% §%
>3 . BTL-1999040.01 MSD-3-1-2° 120% 126% % 1% 2% %
-~ TNL-TUS-MS-5-1-2 % 5%
TNL-TUSA-MSD-5-1-2 B u% NA E 9% NA
FSLP295-MS-5-1 X% 76%
FSLP293-MSD-3-1 0% 6% 0% 1% ™ [
PBL-980390LB-MS-3-1 5% 0%
PBL-980390LB-MSD-3-2° 129% 107% “% Sa% ™% 1%
GFL-KZCKDM-D1-M8-5-1-2 2% %
OFL-KZCKDM-D1-MSD-3-1 103% % 2% [ 22,3 m 14%
TTLLCPTR9930IC-MS-3+1-24 % ™% i
TTLLCPTR99303C-MSD-3-1-2 4% % 3% 9% o% 12%
MTL-10Vancloaved-MS-5-1-2 100% o%
MTL-10Vancleave9s-MSD-3-1-2 1% % 29% 3% 2% 1%
Liver =5 T0Q(0.0719) <TOQ( 0.0188)
Nosthern Fur Seal P2see <40Q (0.0719) <€0Q{0.0188)
s 40Q (0019 <4.0Q (00137
sTcua2 NE NE
MCUKB 02 <L0Q {0.0719) <0Q (0.0133)
9% CUKB 03 <LOQ (0.0719) <LOQ (0.0188)
MWCUKBO7 0Q (0.0719) <LOQ(0.0188)
M CUKB 09 <0Q (0.0M9 <LOQ (a0
% CUKB o <0G (0.0719) <40Q(00138)
WCUKB 11 40Q(0.0719) <40Q (00138
MCUKB t2 <LOQ (0.0719) <LoQ(0.0138)
MCUKBII * 40Q (00N <40Q(0.0188)
WCUKB 14 <OQ{0.0119) NA <LOQ (00138) NA
8 CUKB 1S <LOQ (0.0719) <L0Q NA <LOQ (0.0153) aog NA
Liver 970012 <L0Q (00719) <LOQ ( 0.0189)
Polar Bear 201 0Q .0719) 40Q(0.0188)
990341 4.0Q (0.0719) <40Q{0.018%)
€92.PLBR-00Y) <LOQ .09 <LOQ (0.0188)
901278 <AOQ I <LOoQ{0.0180)
038718 <LOQ 00719 <LOQ(9.013%)
00IS0LE** 0q een9 <0Q (a0
F0036ILA <.0Q (0.0719) A0Q(0.018%)
M034SLD A0Q 0719 4OQ (0.0139)
%01ILD 40Q (00719 <AOQ (0.0188)
9QINZLA <40Q (0.0719) <A0Q(0.0188)
03941 <LOQ (0.01% <AOQ(0.0138)
059618 4.0Q (0.071%) <QoQ(a01z)
95060008 0Q (0.9 L0Q(00iss)
99061008 <A0Q (0.0719) <A0Q(0.0138)
P0652LC <4.0Q (0.0719 NA <4.0Q(0.0t88) NA
#0638 <40Q 0IN9 o NA <LoQ (0018%) 4.0Q NA
Liver D0330 <LOQ (0.0719) 0.0334
Mink DOS66° <40Q (0.0719) 0.0266
00390 Q40Q(0.0719) 0.0209
00613 <0Q (0.0719) 0.0381
D0630* 40Q (0.0719) 0.0703
Do6B4* <40Q (0.0719) 0.0612
D1000 0Q (0.0719) 0.029%
Dio <40Q (0.0719) <QOQ (9.0138)
Dloso <40Q (0.07M9) A0Q {0.0138)
Dros2 <L0Q (8.0719 <4.0Q (0.0188)
Ditio® <LOQ (0.0719) 0.0367
DI <0Q (0.0719) <0G (0.0188)
Dl1sOX® A0Q .OT19 0.0340
D14 <0Q (0.0719) 0.0833
Ditse 40Q0.0719) 0.0u2
D124 <L0Q (0.0T%) 0Q (0.0133)
Di248 <LOQ (0.0719) NA 0.0343 [X3
DI1660° <LOQ (0.0719) <.0Q NA 0.0621 0.0442 - S cutliers 0.020
* High (>30%) sarrogass deviations coermad. NE = Not Extrecied FFOS = Perfiwcrooctmsenifoaste
** positive analyss confiromtion was 0of achisved, wed 499 —> 99 trameitios. B = Lost during extractios PPOBA = Peflucrooctens sulbbanniide
Dese Eslerad/Amalyst: 122299, 12728/99, 1229099, 125099, NA = Not Applicable PFHS = Perfioorobexanendl fomese
01/12/00, 01/17/00, 0418400, 01/1V00, 01000 LAC LOQ = Linsit of Quasiitation POAA = Perfiuorooctancete
Dule Verife/Amalys: 0 X = Verified PFOS concentration
GEN-030-Nver xls
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Study:
Product Number(Test Substance):
Matnia:

FACT-GEN-030
MSU Environmental Samples

GENO030 MSU Environmental Samples
Various
Various

Method/Revision: ETS-8-6.0 & ETS-8-7.0
Analytical Equipment Systern Number: Soup 020199, Amclia 062498
nstrument Software/Version: Masstynx 3.3
Date of Extraction/Analyst: 121299 SAL/KK/SRP/CSH
Date of Analysis/Analyst: 121799, 1220/99, 12/28/99, 12/29/99, 01/03/00, 01/06/00, 02/01/00 IAS/MMH/MEE
Date of Daza Reduction/Analyst: 1220099, 12/21/99, 1272299, 12/30/99, 01/03/00, 01/05/00, 01/07/00, 02/03/00 MMH/IAS/MEE
Sample Data
Miscellaneous Liver
Group Sample # PFOS Coaceatration Mean RSD Couacentration Mean ns-n
Dose Verified of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
ug/g or % Rec. g MS/MSD RPD ug/g or % Rec. /g MS/MSD RPD
Method Blk MSU12129-H20Bk-mfiltered-5-1 NA NA NA
Unfiltered water MSU12129-H20B X -unfihered-5-2 NA NA NA
MSU12129-H20BX-unfiltered-5-3 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20Bk-anfiltered-5-4 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H208 k-unfltered-$-5 NA E E
MSU12129-H20Bk-unfiltered-5-6 NA <LOQ (0.0696) <LOQ (0.0171)
MSU12129-H20Bkmfiltered-5-7 NA <LOQ (0.0696) NA <LOQ (0.0171) NA
MSU12129-H20BIk -unfiltered-5-8 NA <LOQ (0.0696) <LOQ NA <LOQ (0.0171) <LOQ NA
Method Bik MSU12129-H20BIk-ltered-5-1 NA NA NA
Filtered water MSU12129-H208B1k-flkered-5-2 NA NA NA
MSU12129-H2081K-Glwered-5-3 NA B B
MSU12129-H2081K-filered-54 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BKk-filtered-5-5 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20Bk-filtered-5-6 ™ NA <LOQ (0.0696) <LOQ (0.0171)
MSU12129-H20BIk-fltered-5-7 NA <LOQ (0.0696) NA <LOQ{0.0171) NA
MSU12129-H20BK-filtered-5-$ NA <LOQ (0.0696) <L0Q NA <LOQ (0.0171) <LOQ NA
Matrix Blk FSHI12129LwBIk-5-1 NA 0.0305 <LOQ (0.0171) .
Pish Liver FSH12129-LnBIk-5-2 NA Q31 21 <LOQ (0.0171) NA
FSH12129-LwBIk-5-3 NA 0.0170 0.0269 0.00862 <LOQ (0.0171) <L0Q NA
Matrix Bik RBL12129-LvBIk-5-1 NA <LOQ (0.0347) <LOQ (0.00633)
Rabbit Liver RBL12129-LvrBk-5-2 NA <LOQ (0.0347) <LOQ (0.00683)
Lz RBL12129-LvrBIk-5-3 NA <LOQ (0.0696) <LOQ (0.0171)
© RBL12129-LwBk-S+4 NA <LOQ (0.0696) <LOQ (0.0171)
~  RBLI2[29-LwiBik-5-5¢ NA <LOQ (0.0696) NA <LOQ (0.0171) NA
XY * ,” RBL12129-LwBIk-5-6* NA <LOQ (0.0696) <1.OQ NA <LOQ (0.0171) <LOQ NA
] _C Mink Liver, D530, MS-5-1-1 NA 145% S1% -
250 0g/g Mink Liver, D$30, MSD-5-1-2* NA 538% 342% 115% S0% 55% 21%
CSL-1999030-03-01-M5-5-1-2¢ NA 196% 116%
CSL-1999030-03-01-MSD-5-1-2* NA I:O% 168% 3% 112% 114% 4%
LWL-1999029-12-MS-5-1-2¢ NA 2% ™% 1
LWL-1999029-12-MSD-5-1-2* NA 2% 304% 1% 63% 63% %
BTL-1999040-01-MS-5-1-2* NA 138% 81% -
BTL-1999040-01 MSD-5-1-2° NA 132% 135% 5% 4% 83% %
TNL-TUS4-MS-5-1-2 NA 68% 55%
TNL-TUS4-MSD-5-1-2 NA E 63% NA B 55% NA
FSL-P295-MS-5-1 NA 9% 9%
FSL-P295-MSD-5-1 NA 6% 88% 5% 4% 90% 15%
PBL-930390LB-MS-$-1 NA 13% 70% .
PBL-980390LB-MSD-5-2* NA 179% 9% 163% 6% B% %
GFL-KZCKDM-D1-MS-5-1-2 NA 93% 2%
GFL-KZCKDM-D1-MSD-5-1- NA 105% 99% 12% 39% 6% "%
TTL-LCPTR99503C-MS-5-1-2° NA 90% 6%
TTL-LCPTR99503C-MSD-5-1-2 NA 100% 95% 11% 2% §9% %
MTL-[0Vancleaveds-MS-5-1-2 NA 9% T4%
MTL-10Vancleave9t-MSD-$-1-2 NA 9% 34% 11% 4% 79% 13%
Liver F, #10, Vancicave 98 NA 0.0801 <LOQ ( 0.00683)
Map Turtle F, #09, Vaocieave 98 NA 0.0514 <LOQ { 0.00683)
F, #02, Lecksville 98 NA 0.07139 <LOQ ( 0.00633)
F, %06, Lecksville 99 NA G.0354 <LOQ ( 0.00633)
M. (-1) NA 703 <LOQ ( 0.00683) *
F.(39,%912) NA 179 <LOQ ( 0.00683)
Liver LCPTR 9503C NA <LOQ (0.0347) <LOQ ( 0.00683)
Tamapin LCPTR 9504C NA <L0OQ(0.0347) 070 <LOQ ( 0.00683) NA
LCPTR 9505C NA <LOQ ¢ 0.0347) 0.138 - 3 outliers 0.257 <LOQ ( 0.00683) <LOQ NA
Liver TUZS® X <LOQ ( 0.0696) <TOQ ( 0.0171) -
Tuna TUM® X <LOQ { 0.0696) <LOQ (0.0171)
TU4L® X <1.OQ ( 0.0696) <LOQ ( 0.0171)
Tuds* X <LOQ ( 0.0696) <LOQ(0.0171) .
TUd9 NA <LOQ ( 0.0696) <LOQ(0.0171)
TUS4® X <LOQ( 0.0696) <LOQ( 0.0171) ~
Tuss NA <LOQ ( 0.0696) <LOQ( 0.0171) .
TU63 X <LOQ ( 0.0696) <LOQ (0.0171) A
TU66 X 0.00698 <LOQ( 0.0171)
US4 NA <LOQ ( 0.0696) <LOQ(0.0171)
Tuss X <1.0Q ( 0.00696) NA <L0OQ( 0.0171) NA
TU%0 NA <LOQ ( 0.06%6) <LOQ - 1 outtier NA <LOQ(0.0171) <LOQ NA
Uver KZCKDM-D1 NA <LOQ( 0.0347) <L0Q ( 0.00683)
Geeen Frog KZCKDM-D2 X 0285 <LOQ ( 0.00683) .
Pool of 4 NA <LOQ (0.0347) NA <LOQ ( 0.00683) NA
$JO001L X <LOQ ( 0.0347) <LOQ - | outlier _ - NA <LOQ ( 0.00683) <LOQ NA
* High (>50%) surrogate deviations NE = Not Extracted PFOS = Paflocrooctancsulfooste
- B = Lost during extraction PROSA = Pefluorooctane sulfomamide
Datc Entered/Analyst: 1222/99, 12/28/99, 1272999, 12130199, NA = Not Applicable PFHS = Pafiuorobexanesul fonsme
01/12/00, 01/17/00, 01/18/00, 02/04/00 LAC . LOQ = Limit of Quantitation POAA = Perfluorooctanoste
Date Verified/Analyst: X = Verified PFOS concentration
ETS-8-7.0 SO0
Excel Version 595 GEN-030-liver.xls
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Study: GENO3Q MSU Envirommental Samples
Product Number(Test Substance): Vanious
Matrix: Variows
Method/Revision: ETS-3-6.0 & ETS-8-7.0
Analytical Equipment System Number: Soup 020199, Amclia 062498
Instrument Software/Version: Masslynx 3.3
Date of Extraction/Analyst; 1271299 SAL/KK/SRP/CSH
Date of Analysiy/Analyst: 1217099, 1220199, 12/28/99, 12/29/99, 01/03/00, 01/06/00, 02/01/00 AS/MMH/MEE
Date of Data Reduction/Analyst: 12720099, 12/21/99, 1 2/22/99, 12/30/99, 01/03/00, 01/05/00, 01/07/00, 02/03/00 MMH/TAS/MEE .
Sample Data i
Miscellaneous Liver
Group Sample # Comcestration Meas RSD Conceatration Mean — RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Ree. /e MS/MSD RPD ug/g or % Rec. g/ MS/MSD RPD
Method Bik MSU12129-H20Bk-unfiltered-5- | NA NA
Unfiltered water MSU12129-H20Bk-unfiltered-5-2 NA NA
MSU12129-H20Bk-unfiltered-5-3 <L0Q (0.0719) <LOQ (0.0188)
MSU12129-H20B/k-unfltered-5-4 <LOQ (0.0719) <LOQ( 0.0188)
MSU12129-H208k-wnfiltered-5-5 E B
MSU12129-H20Bk-unfiltered-5-6 <LOQ (0.0719) <LOQ( 0.0188)
MSU12129-H20Bk-unftered-S-7 <LOQ (0.0719) NA <LOQ( 0.0188) NA
MSU12129-H20BIk-unfhered-5-8 <LOQ(0.0719) | <LOQ NA <LOQ( 0.0158) <LOQ NA
Method Blk M3SU12129-H2081k-Ghered-5-1 NA NA
Filtered water M5U12129-H208 k- filtered-5-2 NA NA
MSUI12129-H20BIk-filtered-5-3 B ]
MSUI12129-HIOBIk-filtered-S 4 <LOQ (0.0719) <LOQ{ 0.0138)
MSU12129-H20BIk-Slered-5-5 <LOQ (0.0719) <10Q (0.0188)
MSU12129-H20BIk-Gltered-5-6 <LOQ (0.0719) : <LOQ(0.0138)
MSU12129-H20B1k-flsered-5-7 <LOQ (Q.0719) ° NA <LOQ ( 0.0138) NA
MSU12129-H2081Kk-BMered-5-8 <L.0Q (0.0719) <LOQ NA <LOQ{ 0.0188) <LOQ NA
Matrix BIk FSHI2129-LwBk-5-1 <L0Q (0.0719) <LOQ ( 0.0183)
Fish Liver FSHI2129-LviBIk-5-2 <LOQ (0.0719) NA <LOQ( 0.0188) : NA
FSH12129-LvrBIk-5-3 <LOQ (o119 | <0Q NA <LOQ ( 0.0138) <L0Q NA
Matrix Blk RBL12129-LvrBIk-5-1 <LOQ (0.0719) <LOQ(0.0138)
Rabbit Liver RBL12129-LviBIk-5-2 <L0Q (0.0719) <LOQ( 0.0188)
RBL12129-LviBik-5-3 <LOQ (0.0719) <LOQ ( 0.0188)
RBL12129-LviBik-54 <LOQ (0.0719) <LOQ( 0.0188)
~ RBL12129-LviBfk-5-5* <LOQ (0.0719) NA <LOQ( 0.0188) NA
< RBL12129-LviBlk-5-6* <LOQ@O7i%) | <0Q NA <LoQ(eoLss) <LOQ NA
QC Mink Liver, D530, MS-5-1-1 . % 9%
250 ng/g Mink Liver, D530, MSD-5-1-2* 4% 25% 3% 21% 62% 60%
CSL-1999030-03-01-MS-5-1-2* 1B1% 64%
CSL-1999030-03-0{-MSD-§-1-2* 111% 121% 17% 2% 58% 21%
LWL-1999029-12-MS-$-1-2% . 133% ™%
LWL-1999029-12-MSD-$-1-2* 145% 139% 9% 3% 80% T%
BTL-1999040-01-MS-5-1-2° 2% 4%
BTL-1999040-01-MSD-5-1-2° 120% 124% 6% 92% 93% I%
TNL-TU54-MS-5-1-2 % %
TNL-TU54-MSD-$-1-2 B 34% NA B 1% NA
FSL-P295-MS-5-1 % %
FSL-P295-MSD-5-1 30% 6% 10% $2% 35% %
PBL-980390LB-MS-5-1 5% N%
PBL-9803%0LB-MSD-5-2* 129% 107% 41% 65% 63% 9%
GFL-KZCKDM-D1-M5-5-1-2 2% 2%
GFL-KZCKDM-D1-MSD-5-1- 103% 2% 23% 93% 3% 12%
TTL-LCPTR99503C-MS-5-1-2° n% %
TTL-LCPTR99503C-MSD-5-1-2 4% % 13% Ti% T4% 10%
MTL-10Vanciesve98-MS-5-12 100% 4%
MTL-10Vancieave9s-MSD-5-1-2 5% 3% 29% T4% 74% 0%
Liver F. #10, Vancleave 98 <L0Q (0.0719) <LOQ ( 00130
Map Turtle F, #09, Vaocleave 98 <LOQ (0.0719) <LOQ(0.0138)
F, %02, Lecksville 98 <L0Q (0.0719) <L0Q(0.0183)
F, #06, Lecksville 99 <L0Q (0.0719) <LOQ( 0.0138)
M, (-1) <LOQ(0.0719) <LOQ( 0.018%)
P, (89, 1912) <LOQ(0.0719) <LOQ (0.0188)
Liver LCPTR 9503C <LOQ (0.0719) <L0Q( 0.013%)
Terrapin LCPTR 9504C <L.0Q (0.0719) NA <LOQ(0.0188) NA
LCPTR 9305C <0Q (00719 | <woQ NA <LOQ ( 0.0138) <.0Q NA
Liver TU2S* <L0Q(0.0719) <L0Q ( 0.0188)
Tuna TUM® <L0Q (0.07119) <LOQ ( 0.0188)
TUsI® <LOQ (0.0719) <LOQ( 0.0138)
TU4s® <LOQ (0.0719) <LOQ (0.0188)
TU49 <LOQ (0.0719) <LOQ( 0.0188)
TUS4* <LOQ (0.0719) <LOQ ( 0.0138)
TUss <LOQ (0.071%) <LOQ( 0.0138)
TU6s* <LOQ (0.0719) <LOQ(0.0188)
TU6S <LOQ (0.0719) <LOQ( 0.0188)
TUs4 <LOQ (0.0719) <LOQ( 0.0188)
TUSsS <LOQ (0.0719) NA <LOQ( 0.0188) NA
TU0 <LOQ (0.0719) <L.0Q NA <LOQ ( 0.0188) <LOQ NA
Liver KZCKDM-D1 <LOQ (0.0719) <L0Q ( 0.0118)
Green Frog KZCKDM-D2 <LOQ (0.0719) <LOQ ( 0.0188)
Pool of 4 <LOQ (0.0719) NA <LOQ( 0.0118) NA
$40001 <LOQ(0.0719) | <LOQ NA <LOQ{ 0.0138) <L0Q NA
* High (>50%) narrogac deviations NE = Not Extracted PFOS = Parfiucrooctanesul fonate H
B = Lost during extraction PFOSA = Peflucrooctane sulfonamide !
Date Entered/Analyst: 122299, 12/28/99, 12/29/99, 1230/99, NA = Not Applicable PPHS = Perfluorohexanesul fonate !
01/12/00, 01/17/00, 01/18/00, 0204/00 LAC LOQ = Limjt of Quantitation POAA = Perfluorooctanoate {
Date Verified/Analyst: X = Verified PFOS concentration H
ETS-8-7.0
Excel Vervion 595 GEN-030-tiver.xls
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Study: GENO033, MSU - Liver Samples
Product Number(Test Substance): NA
Matrix: Various livers - Unextracted Curves Pilename: Ses Attachments
Method/Revision: ETS-8-6.0 and ETS-87.0 R-Squared Value: See Attachments
Analytical System Numb Davey 070799, Amelia 062498 Slope: Ses Attachments
tnstrument Software/Version: Masstynx 3.3 Y-Intercepe: See Attachments
Dats of Extraction/Analyst: 03/14/00 SAL/CSH/KKK
Dats of AnalysivAnalyst 03/16/00, 03/17/00, 3/19/00, G3/20/00, 03/21/00, 03/25/00, 04/07/00 IAS/MMH
Dats of Data Reduction/Analyst: 03/20/00, 03/22/00, 03/23/00, 03/24/00, 04/04/00, 04/11/00 LASMMH
Sample Data
Various Livers
Grosp Sample # Coacentration Mean RSD Conceatration Mean r‘
Dose of PFOS PrOS Std. Dev. of POAA POAA Sd. Dev.
wg/g or % Ree /g MS/MSD RPD wg/g or % Rec "y MS/MSDRPD |-
Mink Liver C23 (45) 0.801 <LOQ (0.:0359 ug/p)
C26 (44) 0.443 <LOQ(0.0359 ug/g)
€27 (49) 0.145 <L0OQ (0.0359 ug/g)
C33 (46) 0.435 <1L0Q (0.0359 ug/g)
(w1175} 0358 <LOQ (0.0359 ug/g)
C37(49) 0.833 <LOQ (0.0359 ug/g)
Ca2 (43) 0.420 < LOQ (0.0359 ug/g)
C4(54) 0.237 < 10Q (0.0359 ug/g)
D10 (50) 1.67 < LOQ (0.0359 ug/g)
F15(5%) 0.548 <LOQ (0.0359 ug/g)
F19 (56) (%) <LOQ (0.0359 ug/g)
P21 (5T) L3 <L0Q(0.0359 ug/g)
‘P4 (58) 0868 <10Q (0.0359 ng/g)
POI60) 216 < LOQ (0.0359 ug/g)
203 (64) 50 <LOQ (0.0359 ug/g)
Pos (61) 0841 <LOQ (0.0359 ug/g)
11037 0.902 <LOQ (0.0359 ug'g)
815 (41) 127 <LOQ (0.0359 ng'y)
S18 (40) 199 <LOQ (00359 ug/g)
$19 (59) 268 <LOQ (0.0359 ug/g)
325 (39) 0.509 <LOQ (0.0359 ug/p)
$3036) 0.186 <LOQ(0.0359 ug/p)
i S35 (42) 0.0933 <LOQ (0.0359 ug/g) g
p $39 (38) 0317 <LOQ (0.0359 ug/g)
LN TO1 (51) 0.633 <L0Q(0.0359 ug/g) -
¢ To4 (53) 135 <LOQ (0.0359 ng/g)
TO3 (52) 0.565 < LOQ (0.0359 ug/g)
V12 (62) 487 <LOQ (0.0359 ug/g) .
Vo3 (65) 152 103 <L0Q (0.0359 ug/'g) NA
Vo8 (63) 3.65 1.23 127 <LOQ (0.0359 <1.0Q NA
Baikal Seel Liver 108 (81) 00127 <LOQ (0.0359 ug/g) D
09 (37) 0.0228 <LOQ{0.0718 wg/gp)
310 (36) <LOQ (0.0347 ug/g) <LOQ(0.0718 ug/g) i
1209 0.0141 <LOQ (0.0359 ug/g)
119 (34) 0.00931 <L0Q(0.0359 ug/g)
no(ss) 0.0154 <L0Q (0.0718 ug/g)
124 (32) <LOQ (0.0347 ug/g) <LOQ(0.0718 ug/g) -
n7(83) <LOQ (0.0M7 ug/g) <LOQ(0.0718 ug/gp)’
136 (35) 0.0146 . <LOQ (0.0359 ug/g)
B7(30) <LOQ (0.0347 ug'g)” <LOQ (0.0718 ug/g)
RO4 (69) <L0Q (0.0347 wg/g) <LOQ (0.0718 ug/g)
RI3(Y) 0.0100 <LOQ (0.0359 ug/g)
RU4 (74) <L0Q (0.0347 ug/g) <LOQ(0.0718 ug/p)
RIS(N) 000808 <10Q (0.0359 ug/g)
R29 (712) 0.00795 <LOQ(0.0359 ug/g)
R42(66) 00138 <LOQ (0.0359 ug/g)
R43 (73) 0.0156 <LOQ (0.0359 ug/g)
R4S (79) 0.00848 <LOQ (0.0359 ug/g)
R46(TT) 0.00778 <LOQ (0.0359 ug/g)
M7 (70) <LOQ (0.0347 ug/g) <LOQ(0.0718 ug'g)
RS54 (67) <LOQ(0.0347 wy'g) <LOQ(0.0718 ug/g)
RSS (75) e.0133 <1OQ(0.0718 wg/g) .
RS7 (76) 0.0158 337 <LOQ (0.0359 ug/y) NA
Re4 (68) 0.00786 0.0123 0.00416 < LOQ (0.0359 <LOQ NA
[ Gaages Deiphia Liver Lo4 (91) <LOQ (0.0347 wg'p) NA <LOQ (C-0718 sg/p) NA
103 (90 0.0813 NA NA 40Q(onsugy | <10Q NA
LOQ = Limit of Quantitation PFOS = Perflworooctancsuifonsts
NA = Not Appticable PFOSA = Perflucrooctanesul fonamide
PFHS = Pafluorchexme sulfonate
POAA = Parfluorooctanoate
Date Bascrod/Anslyst 03/28/00, 04/05/00, 04/07/00, 05/07/00 MNG/LAC
Dute Verified/Analyst:
t
L
[]
ETS-4-7.0
Bxeel Version 895 GEN-Q3-tiver.xls
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FACT-GEN-033

Swady: . GENO33, MSU - Liver Samples
Product Number(Test Substance): NA
Matrix: Various livers - Unextractod Curves Filename: See Below
Method/Revision: ETS-8.6.0 and BTS-8-7.0 R-Squared Value:  See Attachments
Analytical Equi Systemn Numb Davey 070799, Amelis 062498 Slope: See Attachments
Instrament Software/Version: Masstynx 3.3 Y-intercept: See Attachments
Dat of Bxtraction/Analyst: 03/14/00 SAL/CSH/KKX
Date of Analysia/Analyst: 03/16/00, 03/17/00, /19/00, 03/20/00, 03/21/00, 03/29/00, 04/07/00 AS/MMH
Date of Data Reduction/Analyst: 03/20/00, 03/22/00, 03/23/00, G3/24/00, 04D4/00, O4/1 1/00 IAS/MMH
Sample Data
Various Livers
Group Sample # Coaceatration Mesa RSD Coaceatration Mean RSD
Doss of PFOSA PFOSA Std. Dev. of PFHS PFHS Std. Dev.
ug/g or % Rec =gy MS/MSD RPD ug/g or % Rec /g MS/MSD RPD
Mink Liver C23 (45) 0.0383 < LOQ (0.00643 ug/g)
C26 (44) < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g) :
27 (49 < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
€33 (46) < LOQ (0.0376 ug/g) 0.00833 i
Qs 4 < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g) :
37 (43) < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
Ca2(a3) < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
C44 (34) <LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
D10 (50) 0.0828 < LOQ (0.00683 ug/g)
F15(55) <LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
r19 (56) <LOQ (0.0376 ug/g) < LOGQ (0.00683 ug/g)
21 (50 00579 < LOQ (0.00633 ug/g)
4 (%) <L0Q (0.0376 uy/p) < LOQ (0.00683 ug/g)
PO1 (60) 0.551 0.0315
PO3 (64) o590 0.0852 '
PO (61) <LOQ (0.0376 wg/g) < LOQ (0.00683 ug/g) T
11 Q7 <L0Q (0.0376 wy/g) < LOQ (0.00683 ug/g) i
815 (41) <L0Q (0.0076 wg/g) < LOQ (0.00683 ug’g)
S18 (40 Q.0414 < LOQ (0.00683 ug/g)
S19(5%) 0.132 e.0102
. 2539 <LOQ (0.0376 wg/g) < LOQ (0.00633 ug/g)
$30 (36) <LOQ (10376 ug'g) < LOQ (0.00683 ug/g)
Jax S35 () <LOQ (0.0376 wg/g) < LOQ (0.00683 ug/g)
*, 9038 < LOQ (0.0376 ug/g) < LOQ{(0.00613 ug/g)
o« .., TO1 (51) <LOQ (0.0376 ng/g) < LOQ (0.00653 ug/g)
W, 3 T04 (S3) < LOQ (0.0376 ug'g) 0.0104
: TO3 (S2) <LOQ (0.0376 ug/g) < LOQ (0.00643 ug/g)
ViI2(62) 0.345 < LOQ (0.00683 ug/g)
Va3 (65) 0.05%4 NA < LOQ (0.00683 ug/g) NA
Vo8 (63) 0.0586 <LOQ - 10 Owtlicrs NA < LOQ (0.00683 <LOQ - 5§ Outliers NA
Baikal Seal Liver 708 (31) < LOQ (0.0376 ug/g) < LOQ (0.00683 > .
209 (37) <LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
J10(36) <LOQ (0.0376 ug/g) <LOQ (0.00683 ug/y)
nzw9) <LOQ (0.0376 wg'g) < LOQ (0.00653 ug/g)
119 (34) < LOQ (0.0376 wg/g) < LOGQ (0.00683 ug/g) !
120 (83) <LOQ (00576 ug/g) <L0Q (0.00683 ug/g) i
R4 (x2) <LOQ (0.0376 ug/y) <LOQ (0.00683 ug/g)
ni@s) <LOQ (0.0376 wg/g) < LOQ (0.00683 ug/g)
136 (35) < LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
B7(30) <LOQ (0.0376 ug/g) < LOQ (0.00683 ug/g)
RO4 (65) <1L0Q (0.0376 ug/g) <LOQ (000683 ug/g)
RI3 (T0) <LOQ (0.0376 ng/g) < LOQ (0.00683 ug/g)
R14 (74) < LOQ {0.0376 ug/g) < LOQ (0.00683 ug/g)
RIS(71) <L0Q (0.0376 ug'p) <LOQ (0.00683 ug/g)
R29 (72) <L0Q(0.0376 ug/g) < LOQ (0.0068) ug/g)
R42 (66) <LOQ (0.0376 ug/g) <LOQ (0.00683 ug/y)
R43 (73) <L0Q (0.0376 ng/p) <LOQ (0.00683 ug/g)
R4S (79) <LOQ(0.0376 ug/g) <LOQ (0.00683 uy/g)
R4 (TN <LOQ(0.0376 wg/gp) <LOQ (0.00683 ug/g)
R47 (70) <LOQ (0.0376 wg/g) <LOQ (0.00683 ug/g)
R34 (67) <L0Q (0.0376 ny'g) <L0OQ (0.00683 wg/g)
RSS (79) <LOQ (0.0376 ug/p) <LOQ (0.00683 wy/'g)
RS7(76) <LOQ (0.0376 ug/g) NA <LOQ (0.00633 wg/g) NA
R4 E) < LOQ (0.0376 <LOQ NA < LOQ (0.00683 <LO0Q - NA
Ganges Dolphia Liver Lo4 (1) < LOQ (0.0376 ng'g) NA <LOQ (0.00683 ug/g) NA
LOS (90) <wQ(nnm-Q <LOQ NA <LOQ(G.MU£E <LOQ’ ‘NA
LOQ = Limit of Quantitation PFOS = P
NA = Not Applicable PFOSA = Perflucrooctanesul fonamide
PFHS = Perfluorohexane sulfonsts
. POAA = Perfluorooctamosts
Dets Entered/ Analyst: 03/2£/00, 04/05/00, 04/07/00, 05/07/00 MMH/LAC .
Date Verifiod/Analyst: e
ETS-8-7.0 5900
Excel Version 395 GEN-083-iver.xls
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FACT-GEN-033

Study: GENOI3, MSU - Liver Samples
Product Number(Test Substancs}
Mathed/ Mgvision: BT3-8-60 and ETS-8-7.0 RSquered Value:  Sea Astachments
Asalytical Equipment Systera Nasnber: Davey 070799, Amealia 062498 Slops: Ses Axachments
Software'V: Magetynx 3.3 ¥-Intercept: See Altachments
Duie of Extraction/ Analyst: V1400 SAL/CSHAKKK
Dute of Analysis/ Anslyst: 031600, 03/17/00, 31900, 63/20/00, 03/21/00, 03/2900, 040700 IASMMH
Dute of Data Reduction/Asalys: X/20/00, 03/22/00, 03/23/00, 03/24/00, 040400, 04/1 100 IASMMH
Sample Data
Various Livers — ———
Gronp Sample § Concentrotien Mesn RSD Councentration Manes D
Dese of PFOS rros Std. Dev. o POAA POAA . Dev.
or % Ree L8 MS/MSD RPD Syger % Rec MSMSD RID
Comarant Liver & (WA 0.0432 0.0414
Female, Adukt 298 (SMPAS 0.0568 0102
0F (\F.A 0.0428 0.0306
IZFMMPA 0.0977 0.0897
34F AFA> 00338 619 0.0297 %9
W_ILI“A 0.150 0.0718 0.0442 0.143 0.0761 0.0432
Comersat Liver * QWS 0.0513 oeel
Pemale, Juvenile *FONS 0.468 13 0444 . s
¥ (100FJ 0.0‘2 0.203 0.230 0.0467 0.192 ‘0219
Comorant Liver 2F (44, 0.0433 0.0454
Mals, Juvenile 33 M) 0.0316 [ 0.0303 p-%
“’M 0.0337 0.0362 QGN_Z.\ 0.0293 0.0350 000899
Bettienses Delphin Liver T (19) CY <LOQ (0.0353 vg'g)
™ On 0296 <L0Q ©.0718 wy'p)
™I (19 (YT <LOQ £.0718 ug'y)
TAIL (1§ 0423 4“3 <LOQ ©.0718 ug') NA
TIXT2 00656 0.268 - Ons Outtier 0.119 0718 <L0Q NA
Striped Deighin Liver 4@% 16l R <WOQEOTINug) |
xVi(9n 0.0891 . <L0Q ®.0710 ug'g)
SCPOs ooy Q0944 02 <L0Q PITI gy NA
mgn! 0.0647 .103 0.0410 18 MNA
Weddell Liver < NA [] NA
< ©.0006 <40Q ©.0359 ugrg) .
D4QYH <LOQ (©.0009% wg's) A0Q @.0359 uy'p)
nSQ9) Q00T <LOQ £.0359 ug'p)
s2em <LOQ 0.00606 ng'y) NA <LOQ @359 ug'y) NA
1] 0.0133 <LOQ - Two Oustiers NA <LOQ ©.0359 <.0Q NA
Tumafich Liver 103) <LOQ .07 wg/n) <LOQ ©.0359 ug'g)
Y TILF156 (35) 00433 <LOQ ©.0718 wy'g)
&' R 7en 0.0874 <L0Q 00339 ugp)
~., TISC® 0.0568 <LOQ 00718 wg'g)
- mey 00491 <LOQ 9.0059 ug'y)
T2002) 0.0207 <LOQ ©.0339 wy'p)
TBOO) 0.0860 462 <LOQ (0.0359 ug'D) NA
T28 (4) 0.0250 0.0483 - One Outtier 0.02 078 NA
[ Liver BHGO1 (100) - 0.292 <4.0Q 0.0359
BHGO2(101) 0260 <LOQ 0.0353 wy'p)
BHGOI (102) o148 <LOQ 10.0339 uglg)
BHOO4 (105) 0.503 <LOQ (0.0359 ug'®)
BHGOS (104) ozxn <LOQ (9.0339 ug/g)
BTGM0S (32) 0.0881 <LOQ (0.0359 ug'y)
BTG906 (99) a.107 <LOQ ©.0359 ugfg)
BTG310 (96) 02ts <LOQ (0.0359 ug'gy)
BTG931t (%) 0.143 <L0Q ©.0359 uy'g)
BTG 0T .07 <LOQ @.0339 ug'p)
BTGS01 (%9) 0.126 <4.0Q @.0359 vg'p) -
BTGhoagdol {4) 00737 <LOQ (0.0359 ug'p)
BTCmado! (95) 00707 <LOQ (0.0359 ug's)
HRG04 (106) ale 92 <LOQ 0.0359 wy's) NA
l-nauslgz 00939 - 0.172 0.119 <LOQ ©0.0359 <LOQ NA
** NO PPOS confirmstion performed. FROS = Perfluorooctmamstionms ﬂ
LOQ = Limit of Quussiestion . POAA = Perfiuoroocantonss:
NA = Not Applicable . PPOSA = Perfiuorooctansssttonamide
PFHS = Parfaorobexane salfoosts
Duts Eotered/Analyst: 03728200, 04/03/00, 0445700, 05740 MMHAAC
Dats Verified/Amlyst: .
BT34-70
Bacel Version 53 GEN-03)-liverxls
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FACT-GEN-033

Saaly: GENDI3, MSL - Liver Sampies
Product Number(Test Substance): NA ¢
Mamty: Various livers - ussxucied cwrves Filseame: See Beiow
Method/Ravisiox: ETS-4-60 and ET$-$.70 - R-Squared Valus:  Ses Asachments
Asalytical Equipwent Syseea Number: Davey 070799, Amelia 062498 Slope: Soe Atachmants
Ingtrument Software/Version: Masslynx 1.3 Y-lntercept: See Attachments
Duis of Exsraction/Asalyst: V1400 SALCSHARXK
Dute of Analysis/ Analyst: 03/16/00, 03/17/00, 31900, 03/20:00, 02 100, OV2500, G470 IASMMH
Duts of Data Reduction/Asslyst 03720100, 03/22/00, 03/23400, 03/24/00, 040400, 04/1 100 IASMMH
Sample Data
Various Livers s ——
Growp Semple § Concentration Mesn RSD Cenceatration "~ Maa ~ RS ]
Dese o PFOBA PPOSA $14. Dev. oI PFES rrus Std. Dev.
ug/ger % Ree s MY/MSD RFD or % Ree s ME/MSD RID
Comerant Liver 6F (1WF.A <LOQ (0.037% wo'p) <L0Q (0.0068) ug'p)
Fomade, Adukt 298 (SAF.A® <1LOQ (0.037%6 ug'y) < LOQ (0.00683 ug/p)
20F (WM A <10Q (0.0376 ug/g) < LOQ (0.00683 ug'g)
P (NFA <10Q (0.0376 w's) <LOQ (0.00603 ug/p)
34F (PAC <LOQ (0.0376 wy') NA < LOQ (0.00683 ug'y) NA
aranra <LOQ 0.037 wg/p) <L0Q NA < LOQ (0.00683 NA
Comerant Liver 7 QWS 0.0838 - <L‘12(0.wiJJ07 209
Female, Juvenils [ Jv)1 3] <LOQ (0.0376 ug'p) NA <10Q (0.00683 ug'g) . NA
36 (10005 <1L.0Q (0.0376 <L0Q - Oue Outtier NA < LOQ (000633 ny'g) <.0Q NA
Comerant Uiver TF (WM <LOQ (0.0376 wg/'s) < LOQ (0.00683 ug/')
Male, Jovenile 3F MM <LOQ ©0.0376 ug'D NA <1.0Q (0.00683 ug/p) NA
A M <LOQ (0.0376 ug'g) <L0Q NA <1OQ (0.0068) ug'p) <0Q " NA
Betticnose Dolphin Liver TS (1) ox4 < LOQ (0.00683 ug'p)
™ (7 0.338 <LOQ (0.00683 ug/g) .
™1 (16) o1e <LOQ 00683 ug'p) | S . ;
. TAIL(S) [X}-] sa1 < LOQ (0.00683 wg'g) e ONA +
TXT2(15) aus 0.191 0.13 <LOQQOGSwgp) - <0Q YONA
Siriped Delphia Liver SO0 ~ <LOQ (0.0076 wy'p) : <LOQ (0.00683 wp/y) - ™
xovI(e <LOQ ©®.03% /D) <LOQ (0.00683 ug'y) ¢
SCPO3 O0) <LOQ ©.0376 ug's) NA <LOQ (0.00683 ng/g)
— SCPO4 21) - Ome Outtier NA 0.027% ’ NA
— o e i — R I N
Swerdih Liver 23 (29) <LOQ (0.037%6 we'p) 000954 . ..
SU QY <LOQ (0.037% w'D) <LOQ (0.00683 wg'g)
1529 <LOQ 0.03% wy/p) <LOQ 0.00683 ug/g)
82N <10Q (0.037% up'g) NA <LOQ 00063 wg'g) : : NA
- a6 <LOQ @O w/p <L0Q NA <1OQ 00683 aghp) “ - - Ous Owtline: NA
.. oy <LOQ (0.0076 wy'y) <LOQ (0.00683 ng'p)
TILF36 (35 <4OQ 0037 vy'p) < LOQ (0.00683 wy's)
e <L0Q ©.037% op'p) <LOQ (0.00683 uyfg)
TS G®) <L0Q (0.037 wy/) <L0Q (0.00683 ug') -
ey <LOQ (0.0376 uy'y) <L0Q (.00683 ug'y)
™03 <LOQ (0.037% wy') <LOQ (0.00683 ') ,
T2 (30) ’ <LOQ (0.00% uy'D) NA < LOQ (0.00683 uy/g) NA
128 ;4_.('12 NA < 00683 <0Q NA
Backtalied Gult Liver BHGO1 (100} . <LOQ (0.037% ug/g) < LOQ (0.00643 wg'g) N
BHOO02 (101) <LOQ ©.0376 ug'p) <LOQ (000683 ug’p)
BHO0O (102) <L0Q (0.0376 vy} <LOQ (0.00683 wg'g)
BHG04 (109) <10Q (00376 v'D) < LOQ (000683 we'p)
RHOOS (104) <LOQ (0.0376 uy/g) <LOQ (0.00683 wg'p)
BTC9%0S (92) <LOQ 0.0376 vy <LOQ (0.00683 ug't)
BTO906 (99) <LOQ (0.0076 wp'p) < 10Q (0.006%3 ug'p) -
BTG310 (%) <LOQ (0.0376 vy’ <LOQ (0.00633 ug'g)
BTGI311 98) <10Q (0.0376 ng/g) < LOQ (0.00683 ug/)
BIGN2 N <L0Q 0037 uy'y) < LOQ (0.00643 wy'p) -
BTGSO! () <LOQ 0.0376 up'g) <10Q (0.00683 we'p) -
BTGhongdo! (34) <LOQ 0.0376 wy'p) <LOQ (9.00683 ngfe)
BTGasadol (95) <LOQ (0.0376 ug/g) <LOQ (0.00683 ng'®) -
HROO4 (106) <.0Q (0.0376 ug'p) NA <1.0Q (0.00683 ug/g) NA
HRGO9 (105) <10Q 00376 ug) - <LOQ NA <10Q £.00683 wp'p) <0Q NA
*¢ NO PFOS cosfinmetion performed. PFOS =
LOQ = Limit of Quassitation . POAA = Perfincroocaniosts
NA = Not Applicable PFOSA = Purfiacrooctanesul fonamide:
PFHS = Perfluorchexans salbonsie
D \maly 03/28/00, 045/00, 0447400, 00700 MMHLAL |
Dam Verifled/Asalyst .
5.
¥TS3-70 . 00
Bxoal Versien 93 GEN-033-liverals .



FACT-GEN-033

GENOII, MSU - Liver Samples

NA
Matrix: Various livers - usextracted curves Picaame See Anlaschmenss
. ET$-8-6.0 aad ETS-3-7.0 . R-Squared Valee: See Astachmenty
Asalytical Equipsent System Number: Davey 070799, Amclis 062498 Slope: Ses Altachments
Instrement Software/V 3 Masstysx 3.3 Y-lntercept: Ses Attachassnts
Dete of Exwraction/Analy: 0X/14/00 SAL/CSH/KKK
Dete of Asalysie/Analyn: 03/16/00, 03/17/00, 3/1V00, 03/20/00, 03/21/00, 03/29V00, 0407/00 IAS/MMH
Dute of Deta Reduction/Analys: 03/20/00, 03/22/00, 03/23/00, 03/24/00, 04/04/00, 04/11/00 IAS/MMH
Sample Data
Vartous Livers
Grenp Sample # Concentration Mean B> Concentration Mesa [ < R
Dese o rros PFOS Std. Dev. o POAA POAA Sud. Dev.
sg/g or % Rac it MS/MSD RPD ng/g or % Rec o't MS/MSD RPD
Mathed Bik RBLOD140-F20 BR-5-1 <L0Q (0.00696 sy/g) <L0Q (0.0359 vg/p)
RBLO3140-H20 BR-5-2 <LOQ (0.00696 sy'g) <0Q (0.0359 sg/p)
RBLO3 140-H20 Bik-5-) <L0Q (0.065%4 sp/g) <LOQ (0.0718 ag/'y)
RBLO3140-H20 BIx-5-4 <LOQ (0.0654 ag/) <LOQ (8.0718 ag'g)
RBLO0140-H20 BR-$-5 < LOQ (0.0654 ng/g) <0Q (0.0718 ug/p)
RBLO3140-H20 BIk-5-6 < LOQ (0.0347 ag/p) <LOQ (200719 ng/g)
RBLA3 140-H20 B-S-7 <LOQ (0.0654 ug/g) <1L0Q (0.0718 ug/g)
RBLA3140-H20 Bik-3-8 <LOQ (0.06%4 ug/g) <LOQ (00718 vy/g) '
RBLO3}40-H20 Bik-S-9 <LOQ (0.069%4 ng'g) <LOQ(0.0718 vg/'p)
RBLOD140-H20 B&-5-10 < LOQ (0.0347 ug/g) <LOQ (0.00719 ag'g)
RBLA3140-H20 BR-5-11 <LOQ (0.9347 ug'p) <QOQ (00359 ag'g)
RBLOS140-H20 BRk-5-12 <LOQ (0.0347 ug/g) NA <40Q (2.0359 ag'p) NA
RBLO3140-H20 Bik-$-13 < (0.0347 <L0Q NA <L0Q (0.0359 <L0Q NA
Matriz Bk RBLIOT 1 %‘ﬁ"‘“ (00654 ag'g) 0Q (&'Tlmt 7]
RBLOS140-Liver Bi-5-2 <LOQ (0.0654 og/g) <L0Q (0.0718 ng/g)
RBLA3140-Liver BR-5-) <LOQ (0.0654 ug'p) <A0Q (0.0718 ay'p)
RBLOY140-Liver Bk-3-4 <LOQ (0.0634 ng/p) " <40Q (0.0718 ng'p)
lll.l!ldﬂ.ivw_‘-’-’ 0.00853 - <<0Q (0.0339 vp'p)
RBLOIN4O-Liver BR-5-6 < LOQ (0.06% ug'p) <<LOQ (0718 wp'p)
RELOIT40-Liver BIRS-7 <LOQ (0.069¢ ng'g) <40Q (00718 ng'p)
RELO3140-Liver B-5-8 <LOQ (0.0694 np'g) <0Q (2.0718 ng)
RBLOS140-Liver BIR-5-9 <L0Q (0.0654 ag/g) <40Q (0.0718 wp'D)
RELOG140-Liver Bik-3-10 <LOQ (0.0 vp'g) <0Q (00718 xg'p)
RBLO3140-Liver B-3-11 <LOQ (0.0347 ng'p) <A0Q (10339 1g/g)
RBLOI14O-Liver Bik-5-12 <LOQ (0.047 ng'g) NA <L0Q (0.0359 ng'g) NA
RBLOJ140-Liver Bik-3-13 < 0347 <LOQ - Oue Owstier | NA Wgﬂ”u <0Q NA
4 ¥ 1 1 1 1%
2509p6 RBLOI140-MSD-1 4% 109% ”% 106% 109% [
. ;} RBLDI -1 120% 129%
& RBLO3140-MSD-250 ppb-5-2 133% 12% 10% 128% 129% o
[G] v % 106%
44F (1 ' 10M% 103% ”» 109 107% 2,
Tan! (1% . D% %
st ;I% 140% 135% .3 ) % ”»
(% N % %
SCV1 g‘lﬁ - e o) 3% 0% 6% 0%
1 % %
wst n% ™ 0% % % f-.)
U % 2% NA NA 101% NA NA
T1S 25)-MS “% 9%
1S % 10% 4% % 1o5% ” 12%
TILF1% 9% %
TILF156 (35)-MSD ™ 2% % - 50% [ 1%
SI9 (3908 326% 6%
$19 (8¢ 234% 200% % 15 140% 20%
73 ()8 BI% 102%
P9 (61 142% 13™% % 112% 107% ”6
RA7 (70008 % R 0%
M7 &% - % ™ [ o% »
LA (91)-MS 9% -T%
7Y 1) 187% 128% % 165% 1% ™
e oA ris 3 % T ' 1
lm BTGhonglol (36)-03 122% 137%
rra-!m (94)-MSD 120% 121% % 156% 146% 1%
= Lt of Guantuation TRO3 = Perfimorooctncoutime
NA = Not Applicabie FOAA = Perfisoroocaioss
PPOSA = Perfinorooctanceaifsamide
PFHS = Purfincrobexane sifhnsts
Dute ly /28200, ST MMIVLAC
Dete Varifled/Aaslyst:
BT3-3-7.0
Bucel Version 593 GEN-033-liver.xis

“~eom



FACT-GEN-033

GENO3), MSU - Liver Ssmples

Product Number(Test Sebetaace): NA
Matrix: Various livers - usextractod curves Filcaame: See Below
Maethod/Revision: ETS-3-6.0 md ETS-8-7.0 . R-Squared Value: Ses Attachments
Asatytical Equipment Sysicms Number: Davey 070799, Amelia 062498 Slope: See Antachments
lastrament Software/Varsios: Masslysx 3.3 Y- See
Deta of Extraction/Asalyst: 03/1400 SAL/CSHXXK
Dete of Analysis/Analys: 0M/16/00, 03/17/00, M19/00, 0372100, IAS R
Dute of Data Reduction/Asalyst: 03/20/00, 03/22/00, 03/23/00, 03/24/00, 04/04/00, 04/11/00 IAS’MMH
Sample Data
Vartous Livers
Croep Sampie # Coocentration Mean RSD Concestration Mean “RSD
Dese of PROSA PFOSA Std. Dev. o« PFES PFHS Sid. Dev.
_ gy or % Roe g MS/MSD RPD apg or % Rec g MS/MSD RFD
Methed Bik RBLO3140-H20 Bik-5-1 <LOQ (0.0376 ng/p) <LOQ (0.00683 ug/g)
RBLOY140-H20 BEk-5-2 <LOQ (0.0376 vp/g) <LOQ (0.0068) ny/g)
RBLO3140-H20 Bik-5-3 < LOQ (0.0376 wg/'g) <LOQ (0.00643 ug'p)
RBLO3140-H20 Bik-5-4 < LOQ (0.0376 vg/p) <LOQ (0.00883 ug/g)
RBLO3140-H20 Bik-5-5 <LOQ (0.0576 ag/R) <LOQ (0.00683 wg/g)
RBLOJU4C-H20 BIk-$-6 <LOQ (0.0376 ng'p) <LOQ (0.00683 vg/g)
RBLO3140-H20 Bik-$-7 <LOQ (0.0376 vg'p) <LOQ (0.00683 ug/g)
RBLO3140-H20 BI-5-$ < LOQ (0.0376 ag/g) <L0Q (0.00683 wg'g) .
RBLO3140-H20 BIk-5-9 <LOQ (0.0376 sg/p) <LOQ (0.00683 ug/g)
RBLOI140-H20 BI-5-10 <LOQ (0.0576 ag'g) <LOQ (0.006%3 ng'g)
RBLOGI40-H20 Bk-S-11 <LOQ (0.0376 ng/g) <L0Q (0.00613 ng'g)
RBLOG140-H20 Bik-5-12 <LOQ (0.0576 ngig) NA <LOQ (0.00683 sg'y) NA
RBLOI140-H20 Bik-3-13 < 0.0376 <10Q NA <LOQ (0.00683 <L.OQ NA
Patrix Bk RBLOT 1 <LOQ ( WLW!QL(Q
RBLO3140-Liver BIR-5-2 <LOQ (00376 eg'p) <1L0Q (0.0068) sg'p)
RBLOD140-Liver Bik-S-3 < LOQ (0.0376 vg'p) <LOQ (0.00653 ng'p)
RELO3140-Liver Bib-5-4 <LOQ (0.0076 ng/p) <LOQ (0.00683 ng/p)
RBLOYL <LOQ (0.057 wg') <L0Q (3.00683 ng'p)
RBLO3140-Liver BN-5-6 <LOQ (0.037% ag/g) <L0Q (0.00683 ag'g)
ABLOY 140-Liver BIs-5-7 <L0Q (0.0376 ug'p) <1.0Q (0.00683 ng'p)
RBLOI140-Liver B-S-3 <LOQ (0.0376 ag'D) <40Q (0.00683 up'p)
RBLOS140-Liver BIK-5-9 <LOQ (80376 2g'p) <LOQ (0.0065) vg's)
RBLOJ140-Liver BI-5-10 < LOQ (0.037 wpfp) <LOQ (0.00633 vg'y)
RBLO3140-Liver B-5-11 <LOQ (0.057 ng'p) <LOQ (0.00683 ng/p)
RELO3140-Liver Bik-5-12 <LOQ (00376 ngig) NA <€0Q (0.00683 ng'p) NA
RBLO3140-Liver Bil-3-13 < 037 <L0Q NA <LOQ (0.00683 <LOQ NA
ac ] i % (3
0ppb - RELO3140-MSD-1 gyt -2 o, % ™ ™% hro.) %
: é RBLOOY 1 119% 1%
-~ ) RBL.03140-MSD-290 pgb-5-2 % bee) 30% 48% 34% 25%
s “rQ ' "% "%
“!‘l% ’ % ”% » 7% % »
T (1 146% &%
T (17)}MSD 191% 168% 20% % &% %
T (19MS % %
v ‘lﬁ M % 0% 4% 4% 39% 17%
WSl % %
wst o% % % % 0% - 1%
mp‘E 23 NA NA 0% NA NA
T15 GO % %
T1S 29)-M5D 9% 1% 102% W% %
TILFI56 O5)-MS 0% 0%
TILF136 (35)-MSD % % 26% ™ 0% 19%
S19 ($9)-MS 140% ”%
819 % Nn% 195% -1% 4% 200%
1G] % SI% il
P9 (61 % 0% ™ 48% S50% %
R47 (10)-003 6% )
R47 (705D % - ™% 4% T% £y, %
LA 0% %
|7 us 5% % 145% 102% %
tﬁm . _ 0% NA NA 3% NA NA
BTGhoagla | (94)-MS 2% i %
BTGheagio! (34)-MSD 6% 3% 2% % 20% 20%
00 = T of ok FIO8 = FaBeoroociascmifunate
NA = Not Applicable POAA = Perfiluoroecantosts
PFOSA = Parfincrooctancsalfouamide
PFHS = Perfinorohexane salfonate
Duie MMBEAAC
Date Verified/Amalyst:
ETS$-7.0
Bxcel Version 3/95 GEN-33-Uver xis



m WilsonJones . Quick Reference Index System C 1491 Wilson Jones Lungany




3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM SERUM FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY '

Method Number: ETS-8-4.1 Adoption Date: 03/01/99

~

Revision Date:

Author: Lisa Clemen, Glenn Langenburg

!’
X
~ .

Approved By:

| Laboratory Manager Date
Group Leader _ Date
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1  Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS)
or other fluorochemical compounds from serum.

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3  Matrices: Rabbit, rat, bovine, monkey, and human serum or other fluids as designated in
the validation report.

Word 6/95 . ETS-84.1
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from serum, or other fluids, using an ion
pairing reagent and methyl-fert-butyl ether (MtBE). In this method, seven fluorochemicals
were extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA, M556, and surrogate
standard (see 3.0 Definitions). An ion pairing reagent is added to the sample and the
analyte ion pair is partitioned into MtBE. The MtBE extract is removed and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 mL of methanol, then
filtered through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass autovials.

2.2 These sample extracts are analyzed following method ETS-8-5.1 or other appropriate
method.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CsF;,SO;"

3.2 PFOSA: perfluorooctane sulfonylamide CsF;;SO,NH,

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate CgF 17SO,N(CH,CH;)CH,CO,

3.4  EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethy! alcohol
CsF17SO,N(CH,CH;)CH,CH,0H

3.5  PFOSEA: perfluorooctane sulfonyl ethylamide CsF17SO,N(CH,CH3)H

3.6 M556: CgF17SON(H)(CH,COOH)

3.7  Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1  Health and safety warnings

4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES

S.1 There are no interferences known at this time.

6.0 EQUIPMENT

6.1

The following equipment is used while performing this method. Equivalent equipment is
acceptable.

6.1.1 Vortex mixer, VWR, Vortex Genie 2
6.1.2 Centrifuge, Mistral 1000 or IEC
6.1.3 Shaker, Eberbach or VWR

6.1.4 Nitrogen evaporator, Organomation
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6.1.5 Balance (£ 0.100 g)

7.0 _SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or disposable pipettes

7.3  Nalgene bottles, capable of holding 250 mL and 1 L
7.4  Volumetric flasks, glass, type A

7.5  I-CHEM vials, glass, 40 mL glass

7.6  Centrifuge tubes, polypropylene, 15 mL

7.7  Labels |

7.8  Oxford Dispenser —3.0 to 10.0 mL

7.9  Syringes, capable of measuring 5 pL to 50 uL
7.10  Graduated pipettes

7.11  Syringes, disposable plastic, 3 cc
7.12 'Synnge filters, nylon, 0.2 pm, 25 mm
7.13 Timer

7.14 Crimp cap autovials and caps

7.15  Crimpers

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with

Milli-Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3
separate vials.

8.0 REAGENTS AND STANDARDS

8.1 Typel rea%vlnt grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent
8.4  Sodium carbonate (Na,CO;), J.T. Baker or equivalent

8.5  Sodium bicarbonate (NaHCO;), J.T. Baker or equivalent

8.6  Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade
8.7  Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Serum or blood, frozen from supplier

8.9 Fluorochemical standards
8.9.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.9.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
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8.10

8.11

8.9.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.9.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.9.6 MS56 (3M Specialty Chemical Division), molecular weight = 557

8.9.7 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
C4F13SO3H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
Reagent preparation

NOTE: When preparing larger volumes than listed in reagent, standard, or surrdgate
preparation, adjust accordingly.

8.10.1 10 N sodium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q"™ water, mix until all solids are
dissolved. Storein a 1 L Nalgene bottle.

8.10.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of 10
N NaOH solution into a 100 mL volumetric flask and dilute to volume using Milli-
Q™ water. Store in a 125 mL Nalgene bottle.

-8,10.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weil%i'n approximately 169 g

~. of TBAinto a 1 L volumetric containing 500 mL Milli-Q"™ water. Adjust to pH 10
using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL of
NaOH, add slowly because the pH changes abruptly). Dilute to volume with Milli-
Q™ water. Storeina 1 L Nalgene bottle.

8.10.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1 N NaOH solution.

8.10.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO;/NaHCO3): Weigh
approximately 26.5 g of sodium carbonate (Na,CO;) and 21.0 g of sodium
bicarbonate (NaHCO) into a 1 L-volumetric flask and bring to volume with Milli-
Q™ water. Store in a 1 L Nalgene bottle.

Standards preparation
8.11.1 Prepare PFOS standards for the standard curve.

8.11.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard

solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.11.3 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.11.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ug/mL).

8.11.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.

8.11.6 Dilute working standard 1 with methanol for a working standard 2 solution of
approx. 5.0 ppm.
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8.12

8.11.7 Dilute working standard 1 with methanol for a working standard 3 solution of
approx. 0.50 ppm.

Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CsF13SOs3H into a 50 mL volumetric flask and record the actual weight.

8.12.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm.

8.12.3 Prepare a surrogate working standard. Transfer approximately 1 mL of surrogate
stock to a 10 mL volumetric flask and bring to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1
9.2

All samples are received frozen and must be képt frozen until the extraction is performed.
Allow samples to thaw to room temperature prior to extraction.

10.0 OUALITY CONTROL

10.1

10.2

10.3

Solvent Blanks, Method blanks and matrix blanks
10.1.1 An aliquot of 1.0 mL methanol is used as a solvent blank.

10.1.2 Extract two 1.0 mL aliquots of Milli-Q™ water followmg this procedure and use
as method blanks.

10.1.3 Extract two 1.0 mL aliquots of the serum followmg this procedure and use as
matrix blanks. See 11.1.4.

Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sé.mple chosen by the analyst, usually the control matrix
received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.

Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

Continuing calibration checks

10.3.1 Prepare continuing calibration check samples to ensure the accuracy of the initial
calibration curve.

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

10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve. :
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10.3.4 The expected concentrations will fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
calibration curve. This is necessary if the analyst must quantitate using only the

low end of the calibration curve (for example, 5 ppb — 100 ppb, rather than
S ppb — 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1

W,

11.2

11.3

Prepare matrix calibration standards
11.1.1 Transfer 1 mL of serum to a 15 mL centrifuge tube.

11.1.2 If most sample volumes are less than 1.0 mL, extract standards with matrix

volumes equal to the sample volumes. Do not extract less than 0.50 mL of matrix.
Record each sample volume on the extraction sheet.

11.1.3 While preparing a total of twenty aliquots in 15 mL centrifuge tubes, mix or shake
between aliquots.

11.1.4 Two 1 mL aliquots, or other appropriate volume, serve as matrix blanks. Typically
use the standard concentrations and spiking amounts listed in Table 1, at the end of
this section, to spike, in duplicate, two standard curves, for a total of eighteen
standards, two matrix blanks, and two method blanks.

11 .1.5 Refer to validation report ETS-8-4.0 & ETS-8-5.0-V-1, which lists the working
ranges and the Linear Calibration Range (LCR) for calibration curves.

11.1.6 Use Attachment D as an aid in calculating the concentrations of the working

standards. See Section 13.0 to calculate actual concentrations of PFOS in
calibration standards.

To each standard, blank, or continuing check, add appropriate amount of surrogate

working standard for the concentration to fall within the calibration curve range 5 ppb -
1000 ppb. ‘

Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 mL of matrix
Working standard pL Approx. final conc. of
(approx. conc.) analyte in matrix
- - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 - 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 1.00 ppm

12.0 PROCEDURE

12.1

12.2

12.3
12.4
12.5

12.6

12.7

12.8

12.9
12.10

12.11
12.12
12.13

Obtain frozen samples and allow to thaw at room temperature or in a lukewarm
waterbath. '

Vortex mix for 15 seconds, then transfer 1.0 mL or other appropriate volume toa15mL
polypropylene centrifuge tube.

Return unused samples to freezer after extraction amounts have been removed.
Record the initial volume on the extraction worksheet. |

Label the tube with the study number, sample ID, date and analyst initials. See attached
worksheet for documenting the remaining steps.

Spike all samples, including blanks and standards, ready for extraction with surrogate
standard as described in 11.2.

Spike each matrix with the appropriate amount of standard as described in 11.1, or Table

1 in that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

Check to ensure the 0.5 M TBA reagent is at pH 10. If not, adjust accordingly.

To each sample, add 1 mL 0.5 M TBA and 2 mL of 0.25M sodium carbonate/sodium
bicarbonate buffer.

Using an Oxford Dispenser, add 5 mL methyl-ferz-butyl ether.
Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.
Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well separated.
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W\,

12.14
12.15
12.16

12.17
12.18
12.19

12.20

12.21
12.22

13.1

14.0
14.1

14.2

Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube.

Put each sample on the analytical nitrogen evaporator until dry, approximately 1 to 2
hours.

Add 1.0 mL of methanol to each centrifuge tube using a graduated pipette.
Vortex mix for 30 seconds.

Attach a 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this synnge
Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) performing the extraction.

Cap and store extracts at room temperature or at approximately 4 °C until analysis.

Complete the extraction worksheet, attached to this document, and tape in the study
notebook or include in study binder, as appropriate.

13.0 DATA ANALYSIS AND CALCULATIONS
Calculations

13.1.1 Calculate actual concentrations of PFOS, or other applicable fluorochemical, in
calibration standards using the following equation:

mL of standard x concentration of standard (ug /mlL) =
mL of standard + mL of surrogate standard + initial matrix volume (mL)

Final Concentration (ug/mL) of PFOS in matrix

.0 METHOD PERFORMANCE

The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report
for specific MDL and limit of quantitation (LOQ) values (see Attachments B and C).

The following quality control samples are extracted with each batch of samples to evaluate
the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks.

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction.

14.2.3 Continuing calibration check samples to determine the continued accuracy of the
initial calibration curve.

14.3 Refer to section 14 of ETS-8-5.1 for method performance criteria.

15.1

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in

high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.
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16.0_RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study
notebook or include in the 3-ring study binder, as appropriate.

17.0 ATTACHMENTS

17.1 Attachment A, Extraction worksheet
17.2  Attachment B, MDL/LOQ values and summary
17.3 Attachment C, Calibration standard concentration worksheet

18.0 REFERENCES

18.1 The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.

18.2 FACT-M-3.1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry” ‘

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-5, 1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using HPLC-
Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision

Revision
Number Reason For Revision Date
1 Section 12.21 Changed to include sample storage at room temperature. 04/02/99
Section 12.13 Added the shaker speed. _ :
Section 12.17 Final volume is 1.0 mL; not adjusted for initial volumes less
than 1.0 mL. N
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4.2

4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

Cautions:

4.2.1 Operate the solvent pumps below a back pressure of 400 bar (5800 psi). If the back
pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1

To minimize interferences when analyzing samples, Teflon shall not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT

6.1

Equipment listed below may be modified in order to optimize the system. Document any
modifications in the raw data as method deviations.

6.1'F Micromass Quattro II triple quadrupole Mass Spectrometer equipped with an
electrospray ionization source.

6.1.2 HP1100 low pulse solvent pumping system, solvent degasser, column compartment,
and autosampler

7.0_SUPPLIES AND MATERIALS

7.1

Supplies

7.1.1 High purity grade air regulated to approximately 100 psi (house air system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst and documented
in the raw data

7.1.3 Capped autovials or capped 15 ml centriﬁ.xgé tubes

8.0 REAGENTS AND STANDARDS

8.1

Reagents
8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water (ASTM type I), all water used in this method should be ATSM type
I, or equivalent, and be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate, reagent grade or equivalent
8.1.3.1 When preparing different amounts than those listed, adjust accordingly.

8.1.3.2 2.0 mM ammonium acetate solution: Weigh approximately 0.300 g
ammonium acetate. Pour into a 2000 mL volumetric container containing

2000 mL Milli-Q™ water, mix until all solids are dissolved. Store at room
temperature. :
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8.2

Standards

8.2.1 Typically two method blanks, two matrix blanks, and eighteen matrix standards are
prepared during the extraction procedure. Refer to ETS-8-6.0.

9.0 _SAMPLE HANDLING

9.1

9.2

10.0

Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 ml centrifuge tubes until analysis.

If analysis will be delayed, extracted standards and samples may be stored at room °
temperature, or refrigerated at approximately 4° C, until analysis can be performed.

QUALITY CONTROL

10.1

10.2

10.3

11.0

Method Blanks and Matrix Blanks

10.1.1 Solvent blanks, method blanks, and matrix blanks are prepared and analyzed with
each batch to determine contamination or carryover.

10 1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
Matnx Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the
recovery efficiency. -

10.2.2 Matrix spike duplicates are prepared and analyzed to measure the precision and the
recovery for each analyte.

10.2.3 Analyze a matrix spike and matrix spike duplicate per forty samples With a
minimum of 2 spikes per batch.

10.2.4 Matrix spike and matrix spike duplicate concentrations will fall in the mid-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

Continuing Calibration Checks

10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy of
the calibration curve.

10.3.2 Analyze a mid-range calibration standard every tenth sample, with a minimum of one
per batch.

CALIBRATION AND STANDARDIZATION

11.1

11.2

Analyze the extracted matrix standards prior to and following each set of sample extracts.
The average of two standard curves will be plotted by linear regression (y = mx + b),
weighted 1/x, not forced through the origin, using MassLynx or other suitable software.

If the curve does not meet requirements perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.
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11.3

12.1

12.2

For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES

Acquisition Set up
12.1.1 Set up the sample list.

12.1.1.1 Assign a sample list filename using MO-DAY-last digit of year-increasing
letter of the alphabet starting with a

12.1.1.2 Assign a method (MS file) for acquiring
12.1.1.3 Assign an HPLC program (Inlet file)
12.1.1.4 Type in sample descriptions and vial position numbers

12.1.2 To create a method click on method in the Acquisition control panel then mass

. spectrometer headings and select SIR (Single Ion Recording) or MRM (Multiple
Reaction Monitoring). Set Ionization Mode as appropriate and mass to 499 or
other appropriate masses. " A full scan is usually collected along with the SIRs. Save
acquisition method. If MS/MS instruments are employed, additional product ion
fragmentation inforration may be collected. Refer to Micromass MassLynx
GUIDE TO DATA ACQUISITION for additional information and MRM.

12.1.3 Typically the analytical batch run sequence begins and ends with a set of extracted
matrix standards.

-~
N

12.1.4 Samples are analyzed with a continuing calibration verification injected standard
after every tenth sample. Solvent blanks should be analyzed periodically to monitor

possible analyte carryover and are not considered samples but may be included as
such. '

Using the Autosampler

12.2.1 Set up sample tray according to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the

analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection
12.2.2.2 Inject/sample = 1
12.2.2.3 Cycle time = 9 minutes
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12.2.2.4 Solvent ramp conditions

Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
1.0 min. 40% 60%
4.5 min. 95% 5%
6.5 min. 95% 5%
7.0 min. 40% 60%
9.0 mu. 40% 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Set-up -

12.3.1

12.3.2
12.3.3

12.3.4
12.3.5

12.3.6

12.3.7

Refer to ETS-9-24.0, “Operation and Maintenance of the Micromass Quattro IT

Triple Quadrupole Mass Spectrometer Fitted with an Atmospheric Pressure
Ionization Source,” for more details.

Check the solvent level in reservoirs and refill if necessary.

Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

Turn on the nitrogen.

Open the tune page. Clicks on operate to initiate source block and desolvation
heaters.

Open the Inlet Editor.

12.3.6.1 Set HPLC pump to “On”
12.3.6.2 Set the flow to 10 - 500 uL/min or as appropriate

12.3.6.3 Observe droplets coming out of the tip of the probe. A fine mist should be

expelled with no nitrogen leaking around the tip of the probe. Readjust the
tip of the probe if no mist is observed

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:

12.3.7.1 Drying gas 250-400 liters/hour
12.3.7.2 ESI nebulizing gas 10-15 liters/hour
12.3.7.3 HPLC constant flow mode flow rate 10 — 500 pL/min

12.3.7.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°
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12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Click on start button in the Acquisition Control Panel (this may vary among

MassLynx versions, refer to appropriate MassLynx User’s Guide). Ensure start and
end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1

14.0
14.1

14.2

14.3

14.4

14.5

14.6

Calculations:
13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the foilowing equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentrations in matrix (1g/g):

o~

(ng of PFOS calc. from std. Curve x_Dilution Factor) x _1ug
(Initial Weight of Liver (g) 1000 ng
Final Volume (mL)

.0 METHOD PERFORMANCE

Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and

matrix specific. Refer to ETS-8-6.0, Attachment B for a listing of current validated MDL
and LOQ values.

Solvent Blanks, Method Blanks and Ma-trix Blanks

14.2.1 Solvent blanks, method blanks, and matrix blanks must be below the lowest standard
in the calibration curve.

Calibration Curves

14.3.1 The * value for the calibration must be 0.980 or better.

Matrix Spikes

14.4.1 Matrix spike percent recoveries must be within + 30% of the spiked concentration.
Continuing Calibration Verification

14.5.1 Continuing calibration verification percent recoveries must be within + 30% of the
spiked concentration.

If criteria listed in the method performance section are not met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.
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14.7

15.0

If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1

16.0

Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

RECORDS

16.1

16.2

16.3

16.4

16.5

16.6

17.0

Each page generated for a study must have the following information included ither in the
header or hand written on the page: study or project number, acquisition method,

integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

Print the tune page, sample list, and acquisition method from MassLynx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

Plot the calibration curve by linear regression, weighted 1/x, then print these graphs and
store in the study folder.

Print data integration summary, integration method, and chromatograms from MassLynx
and store in the study folder.

Summarize data using suitable software (Excel 5.0+) and store in the study folder, refer to
Attachment A for an example of a summary spreadsheet.

Back up electronic data to appropriate medium. Record in study notebook the ﬁle name
and location of backup electronic data.

TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

17.1

18.0
18.1

18.2

18.3

19.0
19.1

Attachment A: ETS-8-7.0 Data summary spreadsheet

REFERENCES

FACT-M-2.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro II triple quadrupole Systems”

The validation report associated with this method is ETS-8-6.0 & 7.0-V-1

.0 _AFFECTED DOCUMENTS

ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical

Compounds from Liver or Fluid for Analysis Using I-IPLC-Electrospray/Mass
Spectrometry”
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20.0 REVISIONS
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Reason For Revision
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Laboratory Study #

Study:

Test Matenal:

Matrix/Final Solvent:
Method/Revision:

Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept: .
Date of Extraction/Analyst: -
Date of Analysis/Analyst:

Group Sample# Concentration Initial Wt. Dilution
Dose ng/g g Factor

Final Conc.
ug/g

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ng/g): Taken from the MassLynx integration summary.
Initial Wt. (g): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/g): Calculated by dividing the initial volume from the concentration

Attachment A: Summary Spreadsheet . ETS-8-7.0
Analysis of Liver Extract Using ES/MS
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-6.0

Y

Author: Lisa Clemen, Robert Wymne .

Adoption Date:

Revision Date:

Approved By:

Laboratory Manager Date |
Group Leader - Date
Technical Reviewer Date

1.0_SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS) or
other fluorochemical compounds from liver.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other tissues as designated in the

validation report.

Word 6.0/95
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2.0

SUMMARY OF METHOD

2.1

2.2

3.0

This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from liver, or other tissues, using an ion pairing
reagent and methyl-zers-butyl ether (MtBE). In this method, seven fluorochemicals can be
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA, M556, and surrogate
standard. An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into MtBE. The MtBE extract is transferred to a centrifuge tube and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 mL methanol then filtered
through a 3 cc plastic syringe attached to a 0.2 pum nylon filter into glass autovials.

These sample extracts are analyzed following method ETS-8-7.0 or other appropriate
methods.

~

DEFINITIONS

3.1
3.2
33
3.4

3.5
3.6

PFOS: perfluorooctanesulfonate (anion of potassium salt) CsF7SO;
PFOSA.: perfluorooctane sulfonylamide CsF17SO,NH,
PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate CsF,,SO,N(CH,CH;)CH,CO,

EtFOSE-OH: 2(N -ethylperﬂuorodctane sulfonamido)-ethyl alcohol
CsF17SO.N(CH,CH3)CH,CH,OH

PFOSEA: perfluorooctane sulfonyl ethylamide CgF,,SO,N(CH,CH;)H
MS556: CgF17SO.N(H)Y(CH,COOH)

3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid
4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

S.0

4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

INTERFERENCES

S.1

6.0

There are no interferences known at this time.

EQUIPMENT

6.1

The following equipment is used while performing this method. Equivalent equipment is
acceptable.

6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples
6.1.2 Vortex mixer, VWR, Vortex Genie 2 '
6.1.3 Centrifuge, Mistral 1000 or IEC

6.1.4 Shaker, Eberbach or VWR
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6.1.5 Nitrogen Evaporator, Organomation
6.1.6 Balance (sensitivity to 0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1
7.2
7.3
7.4
1.5
7.6
7.7
7.8
7.9
7.10
711
7.12
7.13
7.14
7.15
7.16
717

Gloves

Dissecting scalpels

Eppendorf or disposable pipettes

Nalgene bottles, capable of holding 250 mL and 1 L
Volumetric flasks, glass, type A

I-CHEM vials, 40 mL glass

Plastic sampule vials, Wheaton, 6 mL (or appropriate size)

Centrifuge tubes, polypropylene, 15 mL
Labels

Oxford Dispensor — 3.0 to 10.0 ml

Syringes, capable of measuring 5 uL to 50 uL
Graduated pipettes

Syritiges, disposable plastic, 3 cc -

Syringe filters, nylon, 0.2 ;lm, 25 mm

Timer )

Crimp cap autovials and caps

Crimpers

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with Milli-

Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3 separate
vials. - .

8.0 REAGENTS AND STANDARDS

8.1

8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

Type 1 reaﬁint grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q™ water and be provided by a Milli-Q TOC Plus™ system

Sodium hydroxide (NaOH), J.T Baker or equivalent
Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent
Sodium carbonate (Na,COs), J.T. Baker or equivalent

Sodium bicarbonate (NaHCO;), J.T. Baker or equivalent
Methyl-tert-butyl ether, Omnisolv, glass distilled or HPLC grade
Methanol, Omnisolv, glass distilled or HPLC grade

Liver, frozen from supplier

Dry ice from supplier

Fluorochemical standards

8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
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8.11

8.12

8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.10.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.10.6 M556 (3M Specialty Chemical Division), molecular weight = 557

8.10.7 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
CsF13S03;H) molecular weight = 428

8.10.8 Other fluorochemicals, as appropriate
Reagent preparation

NOTE: When preparing larger volumes than listed in reagent, standard, or surrogate
preparation, adjust accordingly.

8.11.1 10 N sodium hydroxide (NaOH) Wexgh approximately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store in a 1 L Nalgene bottle.

8.11.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of

10N NaOH solution into a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water. Store i in a 125 mL Nalgene bottle.

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Wei %1 approximately 169 g
of TBA into a 1 L volumetric containing 500 mL Milli-Q"" water. Adjust to
pH 10 using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL
of NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q ™ water. Store in a 1 L Nalgene bottle.

8.11.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1 N NaOH solution.

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO3/NaHCO;): Weigh
approximately 26.5 g of sodium carbonate (Na,CO;) and 21.0 g of sodium
bicarbonate (NaHCOs) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. StoreinallL Nalgene bottle.

Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard

solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.12.3 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.12.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ng/mL).

8.12.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.
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8.12.6 Dilute the stock solution with methanol for a working standard 2 solution of
approx. 5.0 ppm.

8.12.7 Dilute the stock solution with methanol for a working standard 3 solution of
approx. 0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CsF13SO;H into a 50 ml volumetric flask and record the actual weight.

8.13.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm.

8.13.3 Prepare a surrogate working standard. Transfer approximately 1.0 ml of surrogate
stock to a 10 ml volumetric flask and bring to volume with methanol for a
working standard of 10-20 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1 All samples are received frozen and must be kept frozen until the extraction is performed.

10.0_QUALITY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 An aliquot of 1.0 mL methanol is used as a solvent blank.

10.1.2 Extract two 1.0 mL aliquots of Milli-Q™ water following this procedure and use
as method blanks.

10.1.3 Extract two 1.0 mL aliquots of liver homogenate following this procedure and use
as matrix blanks. Refer to 11.1.6.

10.2 Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst, usually a control liver
received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.

Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration verifications

10.3.1 Prepare continuing calibration verification samples to ensure the accuracy of the
initial calibration curve.

10.3.2 Prepare, at a minimum, one continuing calibration verification sample per group of

10 samples. For example, if a sample set = 34, four verifications are prepared and
extracted.
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10.3.3 Prepare each continuing calibration vertification from the same matrix used to
prepare the initial curve.

10.3.4 The expected concentrations will fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
calibration curve. This is necessary if the analyst must quantitate using only the

low end of the calibration curve (for example, 5 ppb — 100 ppb, rather than S ppb -
1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1

11.2

Prepare matrix calibration standards

11.1.1 Weigh approximately 40 g of liver into a 250 mL Nalgene bottle containing 200
mLs Milli-Q™ water. Grind to a homogeneous solution.

11.1.2 If 40 g is not available, use appropriate amounts of liver and water to ensure a 1:5
ratio.

11.1.3 Refer to 13.0 to calculate the actual density of liver homogenate and the
concentration of solid liver tissue dispersed in 1.0 mL of homogenate solution.

11.1.5 Add 1 mL of homogenate to a 15 mL centrifuge tube. Re-suspend solution by

shaking between aliquots while preparing a total of eighteen 1 mL aliquots of
homogeneous solution in 15 mL centrifuge tubes.

11.1.6 Two 1 mL aliquots, or other appropriate volume, serve as matrix blanks.

11.1.7 Typically use the standard concentrations and spiking amounts listed in Table 1, at
the end of this section, to spike, in duplicate, two standard curves, for a total of
eighteen samples, two matrix blanks, and two method blanks.

11.1.8 Refer to validation reports ETS-8-6.0 and ETS-8-7.0-V-1 or Attachment B,

which lists the working ranges and the Linear Calibration Range (LCR) for
calibration curves.. ’

11.1.9 Use Attachment C as an aid in calculating the concentrations of the working

standards. Refer to 13.0 to calculate actual concentrations of PFOS in calibration
standards.

To each working standard, blank, or continuing verification, add appropriate amount of

surrogate working standard for the concentration to fall within the calibration curve range 5
ppb — 1000ppb.
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11.3 Extract spiked liver homogenates following 12.14-12.25 of this method. Use these
standards to establish each initial curve on the mass spectrometer.

Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard ul Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank
0.50 ppm 2 0.005 ppm
0.50 ppm 4 0.010 ppm -
0.50 ppm 10 0.025 ppm
0.50 ppm 20 0.050 ppm
0.50 ppm 40 0.100 ppm
5.0 ppm 10 0.250 ppm
5.0 ppm 20 0.500 ppm
5.0 ppm 30 0.750 ppm
50 ppm 4 1.00 ppm

'12.0_PROCEDURE

12.1 Obtain frozen liver samples.

12.2 Cut approximately 1 g of liver using a dissecting scalpel. This part of the procedure is best

performed quickly, not allowing the liver to thaw.

12.3 Weigh the sample directly into a tared plastic sampule vial.

12.4 Record the liver weight in the study notebook.

12.5 Return unused liver portions to freezer.
12.6 Add 2.5 mLs of water to sampule vial.

12.7 Grind the sample. Put the grinder probe in the sample and grind for about 2 minutes, or
until the sample is homogeneous.

12.8 Rinse the probe into the sample with 2.5 mLs water using a pipette.

12.9 Take the grinder apart and clean it with methanol after each sample. Refer to AMDT-EP-

22.

12.10 Cap the sample and vortex for 15 seconds. Label the sampule vial with the study number,
weight, liver ID, date and analyst initials. _
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12.11 Pipette 1.0 mL, or other appropriate volume, of homogenate into a 15 mL polypropylene
centrifuge tube. Label the centrifuge tube with the identical information as the sampule vial.
Refer to attached worksheet for documenting the remaining steps.

12.12 Pipette two 1 mL aliquots of Milli-Q™ water to centrifuge tubes. These will serve as
method blanks.

12.13 Spike all samples, including blanks and standards ready for extraction with surrogate
standard as described in section 11.2.

12.14 Spike each matirx with the appropriate amount of standard as described in 11.1, or Table 1
of that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

12.15 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.16 Check to ensure 0.5 M TBA reagent is at pH 10. If not, adjust accordingly.

12.17 To each sample, add 1 mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium
bicarbonate buffer.

12.18 Using an Oxford Dispenser, add 5 mL methyl-fert-butyl ether.

12.19 Caﬁ each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.

12.20 Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well separated.
12.21 Label a fresh 15 mL centrifuge tube with the same information as in 12.10.

12.22 Remove 4.0 mL of the organic layer to the fresh 15 mL centrifuge tube.

12.23 Put each sample on the analytical nitrogen evaporator until dry, approximately 1 to 2 hours.
12.24 Add 1.0 mL to each centrifuge tube using a graduated pipette.

12.25 Vortex mix for 30 seconds.

12.26 Attach a 0.2 um nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

12.27 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) performing the extraction.

12.28 Cap and store extracts at room temperature or at approximately 4 °C until analysis.

12.29 Complete the extraction worksheet, attached to this document, and tape in study notebook
or include in study binder, as appropriate.
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13.0 DATA ANALYSIS AND CALCULATIONS

13.1

Calculations:

13.1.1 Calculate the average density of the liver homogenate by recording each mass of ten
separate 1.0 mL aliquots of homogenate.

Average density (mg/mL) = Average mass (mg) of the aliquots
1.0 mL aliquot

13.1.2 Calculate the amount of liver (mg) per 1.0 mL homogenate (or concentration of

dispersed solid tissue per mL of homogenate suspension) using the following
equation:

gofLiver x Average density* of homogenate (mg/mL)
(g of Liver + g of Water)

* refer to 13.1.1 for details.

13.1.3 Calculate actual concentrations of PFOS and other fluorochemicals in calibration
standards using the following equation:

uL of Standard x Concentration (ug /mL) = Final Concentration (ug/g or mg/kg)
mg Liver/ 1 mL homogenate* of PFOS in Liver

*refer to 13.1.2 for details.

14.0 METHOD PERFORMANCE

14.1

14.2

14.3

15.0

The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report for
specific MDL and limit of quantitation (LOQ) values (refer to Attachments B and C).

The following quality control samplés are extracted with each batch of samples to evaluate
the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks.

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction.

14.2.3 Continuing calibration verification samples to determine the continued accuracy of
the initial calibration curve.

Refer to section 14 of ETS-8-7.0 for method performance criteria.

POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1

Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in

high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.

- ETS-8-6.0 Page 9 of 14
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16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study notebook
or include in the 3-ring study binder, as appropriate.

17.0_TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summary

17.3 Attachment C, Calibration standard calculation and concentration worksheet

18.0 REFERENCES
18.1 The validation report associated with this method is ETS-8-6.0 & 7.0-V-1.

18.2 AMDT-EP-22, “Routine Maintenance of Ultra-Turrax T-25"

18.3 FACT-M-1.1, “Extraction of PFOS or Other Anionic Fluorochemical Surfactants from
Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

Y,

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-7.0, “Analysis of Potassiﬁm Perfluorooctanesulfonate or other Fluorochemicals in
Liver Extracts using HPLC-Electrospray Mass Spectrometry”

'20.0_REVISIONS
Revision

Revision
Number. Reason For Revision Date
. ETS-8-6.0 Page 10 of 14
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Study # Surrogate Std FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm | approx. 0.5 ppm | approx. S ppm | approx. 50 ppm
Box # actual ppm | actual ppm | actual ppm | actual ppm
Wk/Day # # # #
Date Spiked/Analyst
CCv
MS
MSD
| Blank Liver Homogenate: _ Std # Liver amount = g
' Liver Extraction Method Date & Initials |
- v =
Pipette 1 mL of 10.5M TBA,pH 10. pH= Std. #
Pipette 2 mL of 0.25 Na;CO+/0.25M NaHCO, Buffer Std. #
Dispense Sml of Methyl-t-Butyl Ether TN-A-
Shake 20 min. Shaker Speed
| Centrifuge 20-25 min. Centrifuge Speed
Remove a 4 mL aliquot of organic layer
t i vaporat = Evaporator Temperature
Add 1.0 mL of Methanol TN-A-
Vortex 30 sec.
Filter using a 3cc B-D syringe with a 0.2um SRI filter into autosample vial
Cont. Cal. Verifications used the same matrix as for the standard curve.
Attachment A: Extraction Worksheet . ETS-8-6.0 Page 11 of 14
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MDL/LOQ values for rabbit liver

Compound | MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve

PFOS 8.45 26.9 | 30 ppb — 1200 ppb

PFOSA 3.50 11.1 | 12 ppb - 1200 ppb

PFOSAA 24.6 78.3 | 30 ppb — 1200 ppb

EtFOSE-OH 108 345 | 60 ppb — 900 ppb*

M556 82.3 262 | 60 ppb — 1200 ppb

PFOSEA 33.9 108 | 30 ppb- 1200 ppb

MDL/LOQ values in rat, bovine, and monkey liver were not statistically determined. Two curves
in each of these matrices were extracted and analyzed with the rabbit liver curves to determine
equivalence. Responses in the rat, bovine, and monkey liver curves were equivalent to the rabbit

responses, therefore, their MDL and LOQ will be assumed to be equivalent to those values as
determined for the rabbit liver.

Refer to LOQ Summary and MDL study in ETS-8-6.0 & 7.0-V-1 for further information
* EtFOSE-OH estimates only for MDL and LOQ. Did not meet criteria for validation.
Compound: PFOS

Prepared Range of - Range of Range of
Liver range of average low std high std
matrix standards curve ’ curve curve :
(ppb) (ng/ml) | (ppb) (ng/mL) (ppb) (ng/mL) (ppb) (ng/ml) :
Rabbit 6.19 - 1237 12 - 1200 6 - 300 60 - 1200
Compound: PFOSA
Prepared Range of Range of
Liver range of average high std
matrix standards curve curve

(ppb) (ng/mL) § (ppb) (ng/mL)

(ppb) (ng/mL)

Rabbit 6.19 - 1237 12 - 1200 12 -300 60 - 1200
Compound: PFOSAA
Prepared Range of Range of
Liver range of average high std
matrix standards curve : curve curve
(ppb) (ng/mi) | (ppb) (ng/mL) mEy} (ppb) (ng/mL) }| (ppb) (ng/mL)
Rabbit 6.16 - 1232 12 - 1200 30 -900 N/A

Attachment B: MDL/LOQ Values . ETS-8-6.0

Page 12 of 14
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Compound: EtFOSE-OH

Prepared Range of Range of | LCR from Range of
Liver range of average low std high std
matrix standards curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) (ppb) (n
Rabbit 6.17 - 1235 31-900 N/A N/A
Compound: PFOSEA
Prepared Range of Range of Range of
Liver range of average low std high std
matrix standards curve curve
(ppb) (ng/mL) } (ppb) (ng/mL) |_(ppb) (ng/mL)
Rabbit 6.17-1235 | 31-1200 N/A
Compound: M556
Prepared Range of Range of
Liver range of average high std
matrix | standards curve
4 (ppb) (ng/ml) | b) (ng/mL
Rabbit 6.17 - 1235 N/A

Attachment B: MDL/LOQ Values

- ETS-8-6.0
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Ion Pair Standard Curves — Tissue

Standard number:
Equipment number:

Prep date(s):
Analyte(s):

Sample matrix: Final solvent and TN:
Blank liver/identifier:

Method/revision:

Target analyte(s):

FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:

Actual concentrations of standards in the FC mix

PFOS | PFOSA | PFOSAA | EtFOSE | PFOSEA | MS556 All All
Std conc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Am'tspiked | Density
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL mL g
0.500 0.500 0.500 0.500 0.500 0.500 0.002 0.167
0.500 . 0.500 0.500 0.500 0.500 0.500 0.004 0.167
0.500 - 0.500 0.500 0.500 0.500 0.500 0.010 0.167
0.500 0.500 0.500 0.500 - 0.500 0.500 0.020 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.040 0.167
5.00 5.00 5.00 '5.00 5.00 5.00 0.010 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.020 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.030 0.167
50.0 50.0 50.0 50.0 50.0 50.0 0.004 0.167
Calculated concentrations of standards in the sample matrix
PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA | MSS6 Surrogate All
Final Final Final conc Final Final Final Std conc Std conc Am't
conc conc ng/g " conc conc conc ng/g ng/mL spiked
ng/g ng/g ng/g ng/g ng/g mL
5.99 5.99 5.99 5.99 5.99 5.99 100 0.005
12.0 12.0 12.0 12.0 12.0 12.0
29.9 29.9 29.9 29.9 29.9 29.9 Surrogate
59.9 59.9 59.9 59.9 59.9 59.9 Final conc
120 120 120 120 120 120 ng/mL
299 299 299 299 299 299 0.500
599 599 599 599 599 599
898 898 398 398 898 898
1198 1198 1198 1198 1198 1198
Validated ranges — approximate concentrations
Liver PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb
Bovine Estimates only, use rabbit values. .
Rat Estimates only, use rabbit values.
Monkey Estimates only, use rabbit values.
Attachment C: Standard Calculations ETS-8-6.0 Page 14 of 14
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-S:S.I . Adoption Date: 03/01/99

Revision Date:

Author: ,ll,.isa Clemen, Robert Wynne

Approved By:

Laboratory Manager Date
Group Leader ' : Date
Technical Reviewer

Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method describes the analysis of serum extracts for fluorochemical surfactants
using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other ionizable compounds. v '

1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum, or other fluids as designated in the
validation report.

Word 6/95 - ETS-8-5.1 Page 1 of 9
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum or
other fluids, using HPLC-electrospray/mass spectrometry, or similar system as appropriate.
The analysis is performed by monitoring a single ion characteristic of a particular
fluorochemical, such as the perfluorooctanesulfonate (PFOS) anion, m/z= 499.
Additionally, samples may be analyzed using a tandem mass spectrometer to further verify
the identity of a compound by detecting daughter ions of the parent ion.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass Quattro II triple quadrupole
systems allow for various methods of ionization by utilizing various sources, probes, and
interfaces. These include but are not limited to: Electrospray Ionization (ESI), Atmospheric
Pressure chemical Ionization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e., not under a vacuum).

3.2  Electrospray Ionization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

3.3  Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer
(MS/MS): The API Quattro II triple quadrupole systems are equipped with quadrupole mass
selective detectors. Ions are selectively discriminated by mass to charge ratio (m/z) and

subsequently detected. A single MS may be employed for ion detection or a series (MS/MS)
for more specific fragmentation information.

3.4  Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro II
triple quadrupole systems (post 1998) utilize a “Z-spray” conformation. The spray emitted
from a probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, cleaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e., Z-spray components are
compatible with some other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these
Quattro II triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT
4.0 versions. All versions are similar. For more details see the manual specific to the

instrument (Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s
Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe.. When engaged, the probe
employs a voltage of approximately 5000 Volts.

- ETS-8-5.1 Page 2 of 9
Analysis of Serum Extract Using ES/MS



4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

4.2 Cautions:

4.2.1 Do not operate solvent pumps above capacity of 400 bar (5800 psi) back pressure.
If the back pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples, teflon should not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT -

6.1 Equipment listed below may be modified in order to optimize the system. Document any
modifications in the raw data as method dewviations.

6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometer equipped with an
.. electrospray ionization source

4
~

6.1.2 HP1100 low pulse solvent pumping system, solvent degasser, column compartment,
and autosampler

7.0 _SUPPLIES AND MATERIALS
7.1 Supplies

7.1.1 High purity grade nitrogen gas regulated to approximately 100 psi (House air
system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst and documented
in the raw data. '

7.1.3 Capped autovials or capped 15 mL centrifuge tubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water or
equivalent, and may be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and eighteen matrix standards are
prepared during the extraction procedure. See ETS-8-4.1.

9.0 SAMPLE HANDLING

. ETS-8-5.1 Page 3 of 9
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9.1

9.2

10.0

Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 mL centrifuge tubes until analysis.

If analysis will be delayed, extracted standards and samples can be refrigerated at
approximately 4° C, or at room temperature, until analysis can be performed.

QUALITY CONTROL

10.1

10.2

10.3

11.0
11.1

11.2

11.3

Solvent Blanks, Method Blanks and Matrix Blanks

10.1.1 Solvent blanks, method blanks and matrix blanks are prepared and analyzed with
each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
Matrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the
recovery efficiency.

10.2.2 Matrix spike duplicates are prepared and analyzed to measure the precision and the
recovery for each analyte.

10.2:3 Analyze a matrix spike and matrix spike duplicate per forty samples, with a
minimum of 2 spikes per batch.

10.2.4 Matrix spike and matrix spike duplicate concentrations will fall in the mid-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

Continuing Calibration Verifications

10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy of
the calibration curve. -

10.3.2 Analyze a mid-range calibration standard after every tenth sample, with a minimum
of one per batch.

CALIBRATION AND STANDARDIZATION

Analyze the extracted matrix standards prior to and following each set of extracts. The
average of two standard curves will be plotted by linear regression (y = my + b), weighted
1/x, not forced through zero, using MassLynx or other suitable software.

If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

. ETS-8-5.1 Page 4 of 9
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12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1

12.1.2

12.1.3

12.1.4

-~
B

Click on start button in the Acquisition Control Panel. Set up a sample list. Assign a
filename using MO-DAY-last digit of year-sample number, assign a method (MS)
for acquiring, and type in sample descriptions.

To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set Ionization Mode as appropriate and mass
to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product ion fragmentation information may be collected. See Micromass MassLynx

GUIDE TO DATA ACQUISITION for additional information and MRM (Multiple
Reaction Monitoring).

Typically the analytical batch run sequence begins with a set of extracted matrix
standards and ends with a set of extracted matrix standards.

Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler

12.2.1
12.2.2

Set up sample tray according to the sample list prepared in Section 12.1.1.

Set-up the HP1100/autosampler at the following conditions or at conditions the

analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection
12.2.2.2 Inject/sample = 1

12.2.2.3 Cycle time = 13.5 minutes
12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 40% 60%

8.50 min. 90% 10%

11.0 min. 90% 10%

12.0 min. 40% 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Set-up

12.3.1

Refer to ETS-9-24.0 for more details.

12.3.2 Check the solvent level in reservoirs and refill if necessary.

. ETS-8-5.1 Page S of 9
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13.1

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Set HPLC pump to “On”. Set the flow to 10 - S00 uL/min or as appropriate.

Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

12.3.6 The instrument uses these parameters at the following settings. These settiﬁgs may
change in order to optimize the response:

12.3.6.1 Drying gas 250-400 liters/hour

12.3.6.2 ESI nebulizing gas 10-15 liters/hour

12.3.6.3 HPLC constant flow mode, flow rate 10 — 500 pL/min

12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
~,  further. Connect the voltage cables to the probe.

12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for the
analysis of biological matrices.

12.3.10Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, see appropriate MassLynx USER’S GUIDE). Press the start
button. Ensure start and end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

Calculations:
13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery=  Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, in matrix (ug/mL):

(ng of PFOS calc. from std. Curve x Dilution Factor) x _1ug
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)
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14.0

METHOD PERFORMANCE

14.1

14.2

14.3

14.4

14.5

14.6

14.7

15.0
15.1

16.0

Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and

matrix specific. Please see ETS-8-4.1, Attachment B, for a listing of current validated
MDL and LOQ values.

Solvent Blanks, Method Blanks, and Matrix Blanks

14.2.1 Solvent blanks, method blanks, and matrix blanks values are must be below the
lowest standard in the calibration curve

Calibration Curves

14.3.1 The r? value for the calibration curve must be 0.980 or better.
Matrix Spikes

14.4.1 Matrix spikeb percent recoveries are must be within + 30% of the spiked
concentration.

Continuing Calibration Verifications

14.5.1 Continuing calibration verification percent recoveries must be £ 30% of the spiked
concentration.

If criteria listed in this method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.

If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

.0 _POLLUTION PREVENTION AND WASTE MANAGEMENT

Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

RECORDS

16.1

16.2

16.3

16.4

16.5

Each page generated for a study must have the following information included either in the
header or hand written on the page: study or project number, acquisition method,

integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

Print the tune page, sample list, and acquisition method from MassLynx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

Plot the calibration curve by linear regression, weighted 1/x, then print these graphs and
store in the study folder.

Print data integration summary, integration method, and chromatograms, from MassLynx,
and store in the study folder.

Summarize data using suitable software (Excel 5.0) and store in the study folder, see
Attachment A for an example of a summary spreadsheet.
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16.6 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: ETS-8-5.1 Data summary spreadsheet.

18.0 REFERENCES

18.1 FACT-M-4.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro II triple quadrupole Systems”

18.3 The validation report-associated with this method is ETS-8-4.0 & 5.0-V-1.

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-4.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

20.0_REVISIONS

Revision . Revision
Number. Reason For Revision - Date
1 Section 6.1.2 Clarification of HP1100 system components. 04/02/99

Section 11.1 Average of two curves, not standard values, are used for
plotting linear regression and added the 1/x weighting of the curve.
Section 12.2.2.4 Clarification of solvent ramp.

Section 17.1 Changed from attachment B to A.
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision:

Analytical Equipment System Number:
Instrument Software/Version:

Filename:
R-Squared Value:
Slope:
Y Intercept:
Date of Extraction/Analyst: .
Date of Analysis/Analyst:
Group Sample# Concentration Initial Vol. Dilution Final Conc.
___Dose ug/mL mL Factor ug/mL

I

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.
Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.
Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the study folder.
Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration

Attachment A: Summary Spreadsheet

ETS-8-5.1

Analy.sis of Serum Extract Using ES/MS
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METHOD

ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-7.0 Adoption Date:

Revision Date:

Author: Lisa Clemen, Glenn Langenburg

J
-2

Approved By:

Laboratory Manager Date
Group Leader : _ . Date
Technical Reviewer

Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of liver extracts for fluorochemical surfactants using
HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey liver, or other tissues as designated in the validation
report. :

Word 6/95 ETS-8-7.0

Page 1 of 10
Analysis of Liver Extract Using ES/MS



2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver using
HPLC-electrospray/mass spectrometry, or similar system as appropriate. The analysis is
performed by monitoring a single ion characteristic of a particular fluorochemical, such as
the perfluorooctanesulfonate (PFOS) anion, m/z = 499. Additionally, samples may be

analyzed using a tandem mass spectrometer to further verify the identity of a compound by
detecting daughter ions of the selected parent ion.

3.0 _DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass Quattro II triple quadrupole
systems allow for various methods of ionization by utilizing various sources, probes, and
interfaces. These include but are not limited to: Electrospray Ionization (ESI), Atmospheric
Pressure chemical Ionization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e. not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

3.3  Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer
(MS/MS): The API Quattro II triple quadrupole mass spectrometer is equipped with two
quadrupole mass selective detectors and a collision cell. Ions are selectively discriminated by
mass to charge ratio (m/z) and subsequently detected. A single MS may be employed for ion
detection or an ion may be selected in the first quadrupole, fragmented in the collision cell,
and these fragments may be analyzed in the second quadrupole.

3.4  Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro II
triple quadrupole (post 1998) utilize a “Z-spray” conformation. The spray emitted from a
probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, cleaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e. Z-spray components are
compatible with other Z-spray systems, etc.)

3.5  Mass Lynx Software: System software designed for the specific operation of these
Quattro II triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT
4.0 versions. All versions are similar. For more details refer to the manual specific to the

instrument (Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s
Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe. ‘When engaged, the probe
employs a voltage of approximately 5000 Volts.
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4.1.2  When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.
4.2 Cautions:

4.2.1 Operate the solvent pumps below a back pressure of 400 bar (5800 psi). If the back
pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

S.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples, Teflon shall not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

-

6.0 EQUIPMENT

6.1 Equipment listed below may be modified in order to optimize the system. Document any
modifications in the raw data as method deviations.

6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometer equipped with an
~ electrospray ionization source.

6.1.2 HP1100 low pulse solvent pumping system, solvent degasser, column compartment,
and autosampler

7.0 SUPPLIES AND MATERIALS
7.1 Supplies

7.1.1 High purity grade air regulated to approximately 100 psi (house air system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst and documented
in the raw data

7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water (ASTM type I), all water used in this method should be ATSM type
I, or equivalent, and be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate, reagent grade or equivalent

8.1.3.1 When preparing different amounts than those listed, adjust accordingly.

8.1.3.2 2.0 mM ammonium acetate solution: Weigh approximately 0.300 g
ammonium acetate. Pour into a 2000 mL volumetric container containing

2000 mL Milli-Q™ water, mix until all solids are dissolved. Store at room
temperature.
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8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and eighteen matrix standards are
prepared during the extraction procedure. Refer to ETS-8-6.0.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 ml centrifuge tubes until analysis.

9.2 If analysis will be delayed, extracted standards and samples may be stored at room .
temperature, or refrigerated at approximately 4° C, until analysis can be performed.

10.0 QUALITY CONTROL
10.1 Method Blanks and. Matrix Blanks

10.1.1 Solvent blanks, method blanks, and matrix blanks are prepared and analyzed with
each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the
recovery efficiency.

10.2.2 Matrix spike duplicates are prepared and analyzed to measure the precision and the
recovery for each analyte.

10.2.3 Analyze a matrix spike and matrix spike duplicate per forty samples. With a
minimum of 2 spikes per batch.

10.2.4 Matrix spike and matrix spike duplicate concentrations will fall in the mid-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

10.3 Continuing Calibration Checks

10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy of
the calibration curve.

10.3.2 Analyze a mid-range calibration standard every tenth sample, with a minimum of one
per batch.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of sample extracts.
The average of two standard curves will be plotted by linear regression (y = mx + b),
weighted 1/x, not forced through the origin, using MassLynx or other suitable software.

11.2 If the curve does not meet requirements perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.
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11.3 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to

use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES

12.1

Acquisition Set up

12.1.1

12.1.2

12.1.3

12.1.4

Set up the sample list.

12.1.1.1 Assign a sample list filename using MO-DAY-last digit of year-increasing
letter of the alphabet starting with a

12.1.1.2 Assign a method (MS file) for acquiring

12.1.1.3 Assign an HPLC program (Inlet file)

12.1.1.4 Type in sample descriptions and vial position numbers

To create a method click on method in the Acquisition control panel then mass
spectrometer headings and select SIR (Single Ion Recording) or MRM (Multiple
Reaction Monitoring). Set Ionization Mode as appropriate and mass to 499 or
other appropriate masses.- A full scan is usually collected along with the SIRs. Save
acquisition method. If MS/MS instruments are employed, additional product ion
fragmentation information may be collected. Refer to Micromass MassLynx
GUIDE TO DATA ACQUISITION for additional information and MRM.

Typically the analytical batch run sequence begins and ends with a set of extracted
matrix standards.

Samples are analyzed with a continuing calibration verification injected standard
after every tenth sample. Solvent blanks should be analyzed periodically to monitor

possible analyte carryover and are not considered samples but may be included as
such.

12.2 Using the Autosampler

12.2.1
12.2.2

Set up sample tray according to the sample list prepared in Section 12.1.1.

Set-up the HP1100/autosampler at the following conditions or at conditions the

analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection
12.2.2.2 Inject/sample = 1
12.2.2.3 Cycle time = 9 minutes
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12.2.2.4 Solvent ramp conditions

Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
1.0 min. 40% 60%
4.5 min. 95% 5%
6.5 min. 95% 5%
7.0 min. 40% 60%
9.0 mi. 40% 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Set-up _

12.3.1

12.3.2
1233

12.3.4
12.3.5

12.3.6

12.3.7

Refer to ETS-9-24.0, “Operation and Maintenance of the Micromass Quattro I

Triple Quadrupole Mass Spectrometer Fitted with an Atmospheric Pressure
Ionization Source,” for more details.

Check the solvent level in reservoirs and refill if necessary.

Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

Turn on the nitrogen.

Open the tune page. Clicks on operate to initiate source block and desolvation
heaters.

Open the Inlet Editor.

12.3.6.1 Set HPLC pump to “On” '
12.3.6.2 Set the flow to 10 --500 uL/min or as appropriate

12.3.6.3 Observe droplets coming out of the tip of the probe. A fine mist should be
expelled with no nitrogen leaking around the tip of the probe. Readjust the
tip of the probe if no mist is observed

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:

12.3.7.1 Drying gas 250-400 liters/hour
12.3.7.2 ESI nebulizing gas 10-15 liters/hour
12.3.7.3 HPLC constant flow mode flow rate 10 — 500 pL/min

12.3.7.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°
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13.0

12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, refer to appropriate MassLynx User’s Guide). Ensure start and
end sample number includes all samples to be analyzed.

DATA ANALYSIS AND CALCULATIONS

13.1

14.0

Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery =  Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentrations in matrix (ug/g):

oA
R4

(ng of PFOS calc. from std. Curve x Dilution Factor) x _1ug

(Initial Weight of Liver (g) 1000 ng
Final Volume (mL)

METHOD PERFORMANCE

14.1

14.2

14.3

14.4

14.5

14.6

Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and

matrix specific. Refer to ETS-8-6.0, Attachment B for a listing of current validated MDL
and LOQ values. '

Solvent Blanks, Method Blanks and Matrix Blanks

14.2.1 Solvent blanks, méthod blanks, and matrix blanks must be below the lowest standard
in the calibration curve.

Calibration Curves

14.3.1 The r* value for the calibration must be 0.980 or better.

Matrix Spikes

14.4.1 Matrix spike percent recoveries must be within + 30% of the spiked concentration.

Continuing Calibration Verification

14.5.1 Continuing calibration verification percent recoveries must be within + 30% of the
spiked concentration.

If criteria listed in the method performance section are not met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.
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14.7 If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

16.0 RECORDS

16.1 Each page generated for a study must have the following information included either in the
header or hand written on the page: study or project number, acquisition method,

integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

16.2 Print the tune page, sample list, and acquisition method from MassLyhx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

16.3 Plot the calibration curve by linear regression, weighted 1/x, then print these graphs and
store in the study folder.

16.4 Print data integration summary, integration method, and chromatograms from MassLynx
and $tore in the study folder.

16.5 Summarize data using suitable software (Excel 5.0+) and store in the study folder, refer to
Attachment A for an examiple of a summary spreadsheet.

16.6 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0_TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: ETS-8-7.0 Data summary spreadsheet

18.0 REFERENCES

18.1 FACT-M-2.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Tonization/Mass Spectrometer Quattro II triple quadrupole Systems”

18.3 The validation report associated with this method is ETS-8-6.0 & 7.0-V-1

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical

Compounds from Liver or Fluid for Analysis Using HPLC-Electrospray/Mass
Spectrometry”
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20.0_REVISIONS

Revision Revision
Number Reason For Revision Date
‘1
X ‘ 3‘3'.
\\‘-' L.
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision:

Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analyst:
Date of Analysis/Analyst: =

Group Sample# Concentration Initial Wt. Dilution
Dose _ng/g £ Factor

Final Conc.
ug/g

R B

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ng/g): Taken from the MassLynx integration summary.
Initial Wt. (g): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/g): Calculated by dividing the initial volume from the concentration

Attachment A: Summary Spreadsheet ETS-8-7.0
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