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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 controls, 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 NURMBER Sera/PLastia/BLcoD

. California Sea Lion, Elephant Seal,
Gen-021 Cormorant g;a"f’ddtf;sa"::dsw Harbor Seal, Gozzi, Mink, River Sea Otter Brain, Sea Otter Kidney
' Otter, Sea Otter, Turtle

Albatross sera, Albatross plasma,

Comorant plasma, Herring Gull Albatross kidney, Cormorant yolk, Gull
Gen024 Pl Bald Eagle ph Loon, Brown Pelican, Albatross yok
Cormorant blood, Herring Gull biood

i Carp body, Frog muscle, Frog body,
Northem Fur Seal blood (juvenie, sub- | T orem Fur Seal, Polar Bear, Mink,

i Green Frog eggs, Lake Whitefish eggs,
Gen030 adut, adun), Polar Bear bood, Steler | M2 Ture, Temapn, Tuna, Creen | gy, Trout eggs, Carp muscie, Chinook
Sea Lion blood mv%hneﬁsh Bt Trod Salmon muscle, Lake Whitefish muscle,
* Brown Trout muscle
Mink, Baikal Seal, Ganges Dolphin,
Cormorant (adult and juvenile),
Gen033 Nane Submitted Bottlenose Dolphin, Striped Dolphin, None Submitted
Weddel Seal, Swordfish, Tuna,
Blacidailed Gull
Page 2 of 10
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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 NUMBER SOURCE

PFOS (potassium sait) 174 3M ICP/PCP Division
PFOSA Gen 021: L2353 3M Specialty Chemicals (R. Buckanin)
PFHS (potassium salt) NB116638-16 3M Specialty Chemicals (G. Moore)
A 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

Following 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.

Page 30f 10

3M_MNO01666001

2814.0005




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

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 ;ample size extremely limited, it was not
possible to prepare exiracted 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 sampies, 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 variabie 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 pg/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
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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 (398
- 99).

Specific instrumental parameters are available in appendix I-L of this report, stored in the M
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 pL/min

Injection volume: 10 pL
Solvent Gradient:

Time (min) %B
¢ 10
1 10
5.5 95
7.5 95
8 . 10

10 10

For Detection:

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

Software: Mass Lynx 3.3

Mode: Electrospray Negative

Source Block Temperature: 125-150°C

Source: Z-spray

Page S of 10
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Table 3. lons Monitored in the Analyses of Extracts of Groundwater

TARGET ANALYTE PRIMARY ION {amu) PRoDUCT lON (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 Analyées Results

¢ Standard Curves: The coefficient of determination (r’) for all 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 iow 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. '

e 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: Intemal 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.

Page 6 of 10
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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 blood.

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 bload, and Otter blood.

s GEN-024:

PFOS was detected identified in at least one sample from the following matrices:
Albatross plasma, Albatross sera, Cormorant plasma, Cormorant blood, Herring Guli
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 Guil plasma and Bald Eagle plasma, Loon liver, Albatross liver, Brown Pelican
liver, Albatross kidney, Cormorant yolk, and Gull yolk.

¢ GEN-030:

PFOS was detected in at least one sample from the following matrices: Polar Bear
blood, Polar Bear liver, Mink liver, Northemn 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.

+ Linearity: The coefficient of determination () 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.

* Instrument Quantitation Limit (IQL): The IQL is equal to the lowest acceptable standand 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 Gen-030 GEN-033
PFOS 0.0116 pg/mL 0.00116 pg/mL 0.0029-0.0579 pg/mL NA
PFOSA 0.00625ug/mL. 0.00626 ug/mL 0.000625 ug/mL NA
PFHS NA 0.00114 yg/mL 0.00114 pg/mL NA
PFOA 0.00599 pg/mL 0.0299 ug/mL 0.00240-0.00958 ug/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- 0.0694u0/g
PFOSA 0.0375 pg/g 0.00750 ug/g 0.0188 pg/g 0.0376 pg/g
PFHS NA 0.00683 pug/g 0.00683-0.0342 ug/g 0.00683 wa/g
PFOA 0.0359 ug/g 0.180 ug/g 0.0180-0.0719 ug/g 0.00719-0.0718 pg/g
NA = not applicable
Page 8 of 10
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+ Duplicate/acceptable precision (extraction): Spikes conducted on samples of control
tissues were reproducible to within 15%

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

« 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 (goed to
130%); 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 anaiyses, 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.

¢ Use of Internal Standards: Tetrahydro-perfluorooctane sulfonate (THPFOS) was spiked
into the extracts post-extraction and used as an intemal standard for samples in Gen-030
-and Gen-033. For ali 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.

o 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

o Aftachment A: Gen-021 Sera/Plasma/Blood Resuits
e Attachment B: Gen-021 Liver/Miscellaneous Resuits
e Attachment C: Gen-024 Sera/Plasma/Blood Results
e Aftachment D: Gen-024 Liver/Miscellaneous Resufts
e Attachment E: Gen-030 Sera/Plasma/Blood Resuits
e Attachment F: Geﬁ-030 Liver/Miscellaneous Results
s Attachment G: Gen-033 Liver Results

e Attachment H: Analytical Methods

e Attachment | - L (additional bound document available in the 3M Environmental Lab
-archives): 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): Nooe
Matrix: Blood .
Method/Revision: ETS-8-4.1 & ETS-3-5.1 using unextracted curves
Analytical Equipment Systemn Number: Amelia 062498
Instrument Software/Version: Masslynx 3.2
Filename: See list to right
R-Squarcd Valuve: See Attachmeats
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 08/25/99 MCH/KK/SAL/SEB
Dates of Analysis/Analyst: 08/26/99, 08/27/98, 08/28/99, 12/09/99 MEE/AS
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 Sampie # Concentration Mean RSD Coacentration Mean RSD |
Dose of PFOS PFOS Std. Dev. of PFOSA PFOSA | Std. Dev.
— ug/mL ng/mL wg/mL ' ug/mL 3
Method Bik H20 Bik-1 8725/ <L0Q (0.0116) <LOQ( 0.06‘35)
H20 Bk-2 82599 <LOQ ( 0.0116) <LOQ (0.00625)
H20 Bik-3 %2599 <LOQ (0.0116) NA <LOQ ( 0.00625) . NA
H20 Blk4 812599 <LOQ (0.0116) <L0Q NA <0Q(0.00625) | <LOQ NA
Caspian Seal Blood . W209140) 53 0.0130 <LOQ ( 0.00625)
W2491-41J 11 <L0Q(0.0116) . <LOQ ( 0,00625)
wzm-a.lgr <LOQ( 0.0116)" . ' <LOQ (0.00625)
Wu9143J 17 0.0166 <LOQ ( 0.00625)
WUR1-44.] 13 <L0Q { 0.0116) <LOQ ( 0.00625)
W29145,] 8 0.0131 . <L0Q (0.00625)
Wu91-46,7 12 <LOQ (0.0116) <LOQ ( 0.00625)
WHUIN4T)9 <LOQ( 0.0116) <LOQ (0.00625)
. W2491-48,7 14 <LOQ( 0.0116) <LOQ (0.00625)
- W2491-49,] 18 <LOQ(0.0116) <L.OQ ( 0.005625)
N f*: W2491-50.7 52 <LOQ( 0.0116) <LOQ ( 0.00625)
. - W2491-51,) 55 <LOQ(0.0116) <LOQ ( 0.00625)
,Q‘. : i W2u91-52) 10 . <L0Q( 0.0116) NA <LOQ ( 0.00625) . NA
) l-SJJ 15 . C- <LOQ( 0.0116) <LOQ - 3 Outliers NA <LOQ ( 0.00625) <LOQ NA
No curve analyzed for PFHS, PFDS. l’FHSb-edo-PﬂSnw LOQ = Limit of Quantitation FFOS = Perflucrooctancsulfonate
No PFOS qualitative confirmation performed. lmnpelnm NA =Not Applicable PFOSA = Perflnorooctanesulfonsmide
Deviant Surrogate levels are not noted and were not confirmed. RSD = Relative Standard Deviation POAA = Perfluorooctancate ’
Date Entered/By: 08/27/99, 09/01/99, 12/30/99, 01/20/00, 02/14/00 LAC ND = Not Detected PFHS = Parfluorvhexancsulfonate
Date Verified/ By: 02/22/00 MEE D = Detected ~
.
ETS-8-5.1 .
Excel Version /95 GEN-021-sera.xls
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FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance) None
Magrix: Blood
Method/Revision: ETS-8-4.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment Systern Number: Amelia 062498
Instrument Software/Version: Masslynx 3.2
Filename: See list to right
R-Squared Value: Sec Attachments
Slope: Scc Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 082599 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
Croup Sample # Coneeatration Mean RSD Concentration Mean “RSD |
Dose of POAA POAA $td. Dev. of PFHS PFHS Std. Dev
ag/mL wg/mL ag/ml ' ogmlL 1
Method Bik H20 Bik-1 82599 0.00629 ND
H20 Blk-2 82599 <LOQ (0.00599) ND
H20 Blk-3 /2599 <1.0Q (0.00599) NA ND NA
H20 B4 872599 <LOQ(0.00599) | <LOQ - 1 Qutlicr NA ND ND NA
Casplan Seal Biood W2491-40,] 53 <T0Q (0.00599) D
W2491-41,] 11 0.00759 D
W249142346 <L0Q (0.00599) ND
W2AI43) 17 <LOQ (0.00599) D
W2491-44,5 13 <LOQ (0.00599) ND .
W2491453 B <L0Q (0.00599) ND :
W2491-46,] 12 <LOQ (0.00599) ND
W249147J9 <LOQ (0.00599) ND
iy W249148) 14 0.00728 ND
“e s W2491-49,) 18 <LOQ ( 0.00599) ND
- 1 5 W2451-50,J 52 0.0108 ND L
‘g . W2491.513 55 0.0234 ND i
& 1 W2451-521 10 <L0Q (0.005%%) NA ND : _NA
- W2491-53J 15 <LOQ (0.00599) | <LOQ - 4 Outliers NA ND ND -3 Outliers | 'NA
No curve amlyzed for PFES, PFDS. PFHS based on PFOS respoase. LOQ = Lanit of Quantitation PFOS = Perflucrooctancsulfonats
No PFOS qualitative confinmation performed. Identifications sre preliminary. NA = Not Applicable " PFOSA = Perfiuorcoctancsulfonamide
Deviant Surrogate levels are not noted aad were not confirmed. : RSD = Relstive Standard Deviation POAA = Perfh
Date Entered/By: 08/27/99, 05/01/99, 12/30/99, 01720100, 02/14/00 LAC ND = Not Detected PFHS = Perfluorobexancsulfonate
Date Verified/ By: 02/22/00 MEE D = Detecied ’ A
ETS-$-5.1 I
Excel Version 595 GEN-021-scra.xls 51000

£ 2814.0015

3M_MNO01666011



FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): None
Method/Revision: ETS-8-4.1 & BTS-8-5.1 using uncatracted curves
Analytical Equipment System Number- Amelia 062498 '
Instrument Software/Version: Masslynx 3.2,3.3
Filenmnc: 08/28/99, 1270999 IAS
R-Squared Value 08720099, 12/09/99 1AS
Stope: 08730199, 12/1099 1AS
Y-Intercept: See Attachments
Dues of Exvraction/Analyst: 0825/99 MCH/XX/SAL/SEE
Dates of Analysis/Analyst: 08/28/99, 12/09/99 [AS
Date of Data Reduction/Analyst 0873099, 1271099 1AS
Sample Data
BLOOD QC ;.
Croup Sample # Councentration Menn RSD Concentration Mean TRSD |
Dose of PFOS PFOS Std. Dev. of PFOSA PFPOSA Std. Dev.
ug/mL or % Ree ug/mL or % Rec ug/mL or % Ree ug/mL or % Rec
Method BIK 20 Bk-1 82599 NA A
H20 Bik-2 £25/99 NA NA .
H20 Blk-3 82399 NA NA NA NA
H20 Blk-4 82399 NA NA NA NA NA NA
Caspiaa Seal Bloed W2AS1-40,) 33-MS T64% 106%
W2491-41,] 11-MS 115% 98%
W2491-42,] 46-MS 101% %
W2491-43J 17-MS A431% . 1991% .
WUS144] 3-MS ™% . s0%
W2491-45 33-MS 103% 9%
W249146, 12-MS 1%0% 116%
W249147,J 9-MS 103% 5%
W2491-48 14MS 103% 90%
W2491-49 18-MS % %
W2491.50,J S2.MS 65% o%
W2491-51) 55-MS 1% 10%
' W2491-52 10-MS 12% © cutlier excluded 8% 10% ¢ cutlier excluded sa%
Yo W2491-53,) 15-MS 1% % 5% 12% 63% 3%
Nom-dyndfamﬁ PFHS besed oa PFOS responss. LOQ = Limit of Quantitation FFOS = Perfiuorooctanesulfonate
No PFOS qualitative confirmatioh paformed. 1dentifications ars preliminary. . NA = Not Applicable PFOSA = Perfluorooctanesulfonamide
"Devient Surrogate lovels are not noted and were ot confirmed. . RSD = Relative Standard Deviation POAA = Perfluorooctanoate
Date Entered/By: 02/16/00, 02/17/00 LAC ND = Not Detected PFHS = Perfluorohexanesuifonate
Dete Verifiod/ By: 02/22/00 MEE D = Detected .
NS = Not Spiked
ETS-$-5.1 2
Bxoel Verzion 995 GEN-021-seraxls 51000
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FACT-GEN-021

Study: GENOZ! Various Matrices from MSU
Product Number(Test Substance): None
Matrix: Blood
Method/Revision: ETS-3-4.1 & ETS-8-5.1 using unextracted curves
Asalytical Equipment Systern Number: Amelis 062498 '
Instrument Software/Version: Masstynx 3.2,3.3
Filename: 08/28/99, 120999 IAS
R-Squarcd Value: 08/28/99, 12/09/99 IAS
Slope: 08730/99, 121099 IAS
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 08/23/99 MCH/KK/SAL/SEE
Dates of Analyvis/Analyst: 08720/99, 12009/99 1AS
Date of Data Reduction/Analyst: 08/30/99, 12/10/99 1AS
Sample Data
BLOOD QC
Gresp Sample ¢ Cracentration Mean RSD Ceacentration Viean SO
Dese of POAA POAA Std. Dev. of PYHS PFHS Sed. Dev.
wg/mL or % Rec agp/mL or % Rec wg/mL or % Rec ug/mL or % Ree
‘Micthod Bik 20 Bik-1 &/2599 NA NS : ;
H20 Bk-2 82599 NA NS
H20 Bk-3 82599 NA NA NS NS
H20 Blk-4 82599 NA NA NA NS NS NS
Casplan Seal Bloed W249140,] 308 157% NS
W2491-41,1 11-M4S 115% NS
W291-42,] 46-MS 100% NS
W2491-43,] 17-M5 2056% . NS
W249144,7 1308 ™% - NS
W2491-43,]) -MS 108% NS
W251-46] 12-M3 174% NS
W2491-47,) -MS 1% NS
W2491-48,) 14-MS 112% NS
W2491-49J 13-M3 91% NS
W2491-50,7 52-MS % NS
. W2491-51] 55.MS 4% NS .
. W2491-52) 10-MS 19% * outlier exchided 4% NS NS
Y 3 W2491-53.J 15-MS 19% 9% 0% NS - NS NS
No curve snalyzed (or PFHS, h PFHS based on PFOS responss. LOQ = Limit of Quantitation !POS-MWEG-
NQP qualitative confirmation pefformed. Identifications are prefiminary. i NA = Not Applicable PFOSA = Perfluorooctancsul fondsmide
Devient Surrogate lovels are not noted asd were not coafirmod. " RSD = Relative Standard Devistion POAA = Perfluorooctancato i
Daie Eatered/By: 02/16/00, 02/17/00 LAC ND = Not Detected PFHS = Perflucrobexanesul fonate
Date Verified/ By: 02/22/00 MEE D = Detected
NS = Not Spiked
BTS 5.1 -
Excel Version $/95 GEN-021-seraxls 1000

2814.0017

3M_MNO01666013




m Wilsondones . Juick Reference Index Sysiem ¢ 1991 Wi scn Jones Campany

3M_MNO01666014

2814.0018



FACT-GEN-021

Study: GENOL Varicus Matrices trom MSU
Product Number(Test Substance): None
Matrin: Various Matrices _
Method/Revision: ETS-1-6.0 & ETS-8-7.0 using unextracted aurves
byt i Systesn Numb Amclia 062498
Instrument Software'Version: Masslynx 3.2
Dute of Extraction/Analyst 002599 MCH/KE/SALSEE
Date of Analysis/Analyst: 002699, MW/, 0R/2U99, 12/09/99 MEE/TAS
Datg of Data Reduction/Analyst: 08727799, OW/3YY, 0R/31/99, 12710699, 0120000 MEE/IAS
Sample Data
LIVER/'WHOLE BLOOD
Greep Sampie Coscentradian Vias RSD Coucenuation Meaa RSD
Dose o PTOS PrOS Std. Dev. of PROSA PrOSA Sid Dev.
g/ or % Rae. "t sp/g or % Rec. "
‘Method BIE H20 Blk- 1 ¥25/%9 <LOQ (a034%) <10Q( 0.0375)
H20 BIk-2 125/99 <LOQ ( 0.034%) <LOQ( 0.0375)
H20 BIX-3 V2599 <LOQ ( A4T) <L0Q <LOQ( 0.0375) NA
— H20 Blk-4 12590 <LOQ ( 0.0848) <1.0Q <LOQ <LOQ L(Lo:75) <LOQ NA
Cailfornia Sea Lies Liver WZ431-3,C5L 3448 0.0084 0.0443 :
W24914,CSL 3395 0.0e94 <LOQ( 0.0375)
W2491-6,CSL 3020 <L.0Q ( 0.034%) <1.0Q ( 0.0375)
W2491-7,CSL 2169 <LOQ (.B48) <LOQ( 0.0375)
W2491.9,CSL 2839 <LOQ ( 0.0848) NA <LOQ ( 0.0375) . NA
_ W2491-10.CSL 2367 <L0Q(0.0348) <LOQ -2 Outiers | 0.00773 <LOQ ( 0.0375) <LOQ-1Ouhier |  NA
Elephaat Seal Liver WIAIL-LES 1500 <C0Q ( 0.0348) LOQ (00379)
W2491-5,ES 1552 <LOQ { 0.0348) <0Q(0.0375)
W2491-11.ES 308 <L0Q (0.0348) <0G ( 0.0375)
WHBL12ES T2 <4.0Q (0.0848) NA <LOQ ( 0.0375) NA
W2A91-14.ES 782 <LOQ (0.0348) <LOQ NA <L0Q(0.0975) <LOQ NA
Hartor Seal Liver W291-48 <L0Q ( Ga348) <LOQ (6.0373)
W2491-13,88 1191 . <A0Q(0m4g) NA <L0Q (0.0375) NA
W2491-15.HS 1199 aosm <10Q - | Oulice NA <LOQ ( 0.0375) <10Q NA
Gonad Liver WIT-L,NFS 100 [YED) 133 NA <L0Q (0.0373) 00 WA |
Miak Liver “W2491-34,D1000 USFWS 55 - C3T%)
. W2491-35,D1 146 USFWS FTT na «L0Q (0.0375) NA
- W2491-36,D1 158 USFWS o537 2.62 214 <LOQ ( 0.0375) <L0Q NA
River Ottar Liver , “W2491-19 RAG 066 aze 00371
& W2491-30.RAG 028 099 0.0448
AN o W2491-31,RAG 148 . (Y] 006
A W49I-I2RAG 210 o 0.0336 1e <LOQ (0.0375) 3.1
W2U9L-33,RAG 237 - O.ISI_ 0329 Q.382 0.03_93 0.0482 - 1 Outlier €.0160
Sea Otter Liver W2491-16,50 12593-001 <L0Q ( 0.34%) 0.0806 -
W2491-19,S0 11494-001 <0Q (0.0348) <€0Q(0.0375)
W2491-22.80 1194(001 <L0Q ( 0.348) <L0Q (0.0375)
W2491-24,50 11309-001 <LOQ( a.0348) <L0Q(0.0375)
W2491-25,S0 12797-001 AOQ( 00348) <LOQ ( 0.0375)
W2451-26,50 13110001 0Q{0.0348) <L0Q (0.0375)
W2491-27,50 12679001 <LOQ( A0348) NA <LOQ (0.0375) NA
W2491-20.50 12707-001 <10Q (0LB4T) <LOQ NA <LOQ { 0.0375) <LOQ-10Outtier| . NA
Turtle Liver W3491-37,Mals Turtie (-2.8), Turtle Liver i) <LOQ ( 0.0375)
W2491-38,Male Tortle (2,12), Twtle Liver 0358 560 <LOQ (0.0375) NA
W2491-39 Female Turtle (-3,9), Tortle Liver .09 0232 0.130 <L0Q ( 0.0375) «0Q NA
Ses Otter Bradw 'W2491-18,50 12593001, Sea Otier Brain <LOQ ( 0.0548) NA " 0.0664 NA
'W2491-21,50 11494-001,Sea Ouer Brain <LOQ ( 0.0348) <LOQ NA <LOQ (0.0375) NA NA
Sea Otier Kidney WZ491-17,50 12593-001,3¢a Otter T0Q ( LTAT) - <LOQ ( 0.0375)
W2491-20,50 11494-001,Sea Otier Kidney <LOQ (0.0348) NA <1.0Q (0.0375) NA
W2491-23,50 11340001500 Otar Kidwcy <L0Q(au4z) <0Q NA <.0Q (0.0375) <0Q NA
Whele Biood W2491-34,Comoraat DCCO L Charity T 190 L0Q ( 0.0373)
W2491-55.Cormorsmt DOCO Hym hilsad, Lake Swp 0z 952 <LOQ (0.0375) NA
W2491-56,00e DCCO Geeat Lakes 0.0392 0.0904 0.0851 0.112 <LOQ - 1 Outlier NA
FFDS/FTHS = %o curve sasiysed FFHS based ou PFOS response. LOQ ~ Lkt of Quandtation PFOS = Pertuorooctancsalionase
Neo PFOS qualitative confirmation performed. Idemtifications are prefiminary. RSD = Relative Standard Deviation PFOSA = Parflucrooctancsulfonamide
Devient Sarrogate levels are not noted and were 20t confirmed. NA = Not Applicible POAA = Perfluorooctsnoste
ND = Not Detoced PFHS = Parflucrobexanesul fonste
Dats Ensered/ Analyst: 0R727/99, 0V01/99, 12/30/99, 01220700, 0271400 LAC D = Deiwcted
Date Verified/Amalyst /200 MER
A
L}
4.
ETS-470 S/10/00
Excel Vorsion 393 GEN-02)-livarxle ' 607 AM
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FACT-GEN-01!

Study: GENO21 Various Matrices thom MSU
Product Nurmber(Test Substance) Nooe
Matrix: Various Matrices .
Method/Revision: ETS-3-6.0 & ETS-5-7.0 using unextracted curves
Asnalytical Equipmeat System Number: Amelis 062498
instrument Software/Version: Masslynx 3.2
Date of Extraction/Anslyst 0W/25/99 MCHKK/SAL/SEE
Date of Anslysis/Ansbyst: 08/26/99. CR/27/99, 0B/2/99, 12/0099 MEENAS
Date of Dia Reduction’Analyst: 0427199, 08/30/99, 08731199, 12/10499, O1/20F00 MER/IAS
Sample Data
LIVER/WHOLE 8LOOD :
Group Samph ¥ Coacentration Mean RSD Coaceatration Mean )
Dose of POAA POAA Sud. Dev. of PFHS PFHS $4d. Dev.
ug/g or % Ree A g of % Ree. iy
Metiod BIk 20 Bi-1 V2599 0.00602 D
H20 Bk-2 172599 <10Q ( 0.0359) ND
H20 Bk-3 22599 <LOQ( 0.0359) NA ND NA
H20 Blk4 82599 <LOQ( 0.0359) <LOQ - | Outlier NA ND ND NA
Califoraia Sea Lion Liver W24913.C5L 3448 <L0Q ( 0.0359) NO - :
W24914.C3L 3395 0.0409 ND
W2491-4CSL 3020 <LOQ ( 0.0355) ND
W2491.7.CSL 2169 <LOQ ( 0.0359) ND
W2491.9.CSL 2139 <L0Q ( 0.0359) NA D NA
W2491-10,CSL 2367 <LOQ ( 0.0359) <LOQ - 1 Outhier NA ND ND - 1 Outlier - NA
Ricpaast Seal Liver WIADI-LES 1500 <C0Q (0.0359) L)
. W2491-5.28 1552 <LOQ (0.0353) ND
W2491-1LES 808 <LOQ(0.0359) ND .
W2491-2E8 T2 <LOQ (0.0359) - NA ND NA
W2491-1428 782 <LOQ {0,038 <4.0Q NA ND ND NA
“Harber Seal Liver WITARS LOQ (0.0339) )
W2491-13 S 1191 <L0Q (0.0359) NA ND © NA
W2491-1SHS 1199 <L0Q { 0.0359) <1.0Q NA ND ND NA
T Gemi Liver WIA91-LIFS 160 0.0359) a0 NA D D NA,
ISk Liver W2491-34.D180 USFWS 0.0359) )
W2491-35.D1146 USFWS <LOQ{ 0.0059) NA ND NA
W2491-36.D1158 USFWS <L0Q (0.0389) <40Q NA ND ND - | Outtier NA
Tiver Oter Liver ¢ - W2491-29.RAG 066 <O (0.359) D
‘1‘ . W2491-30RAG 028 A0Q( 0.0859) D
4 . W2491-3LRAC 143 , <4.0Q(0.0359) P
N W2491.320AG 230 - <LOQ(0.0259) NA ND “NA
W2491-13RAG 237 : <LOQ ( 0.0359) <LOQ NA D D - 1 Outlier NA
Sea Otter Liver W2491-16,50 12593-001 LOQ ( 0.0359) ND -
W2491-19.50 11494-001 « <LOQ{ 0.0359) D '
W2491-22.50 11940001 <LOQ ( 0.0059) ND
W2491-24.50 11309-00¢ <LOQ ( 0.0359) ND
W2491-25.50 12797001 <LOQ( 0.0359) D
W2491-26.50 13110001 <LOQ( 0.0359) ND
W2491-27.S0 12679001 <LOQ( 0.0359) NA ND NA
W2491-28,50 12107-001 <LOQ( 0.0359) <L0Q NA ND ND - 2 Outliers . NA
Turtle Liver W2491-37,Make Twrte (-2, 8). Twtie Liver <COQ( &.0359) ND
W2491.33, Male Twde (2,12), Tartke Liver <LOQ( 0.0359) NA D NA
W2491-39,Female Turtle (-3,9), Twds Liver <L$S 0.0359) <LOQ NA D D - 1 Outliér NA
S Over Brain WIOT-10.30 12595001 5¢a OWes Braim. <COQ( 0.0359) A WD A
- W2491-21.50 11494-001,Sea Ower Brain <LOQ ( 0.0355) <L0Q NA _ND ND NA
Sea Otter Kidney W2491-11,50 12593-001 Sea Ovier Kidoey L0Q ( 0.0359) ND P
: W2491-20,50 §1494-001,Sea Ower Kidney <LOQ (0.0359) NA ND NA
W2491-23,S0 11940-001,Sea Outer Kidoey <LOQ ( 0.0359) <LOQ NA ND ND NA
‘Whete Blood W2491-54,Covmacast DCCO L Charity <COQ ( 0-0355) WD
'W2491-55,Conmomat DOCO Hyrs Island, Lake Sup <LOQ ( 0.0359) NA 3 NA
. W2491:56.008r DOCO Groat Lakes <LOQ  0.0359) <.0Q NA D D-10uir | - NA
PFDS/PFHS = no curve analysed PFHS based on PFOS respense. LOQ = Lixnit of Quantitaticn PFOS = Porfiuorcactanesalfonsls
Ne PFOS qt » Tdentifications are prolfiminary. RSD = Relative Standard Deviation PFOSA = Perflacrooctanesul fousimide
Devient Surrogaie levels are not soted and were not confirmed. NA = Not Applicsble POAA = Perfluorooctenoste -
ND = Not Detected PFHS * Perfluorohexmesul fonate
Dets Estered/Anslyst: /27199, OWOL9P, 1230799, DLZO00, 02/14100 LAC D = Detocted
Date Verifiod/Analyse: 0/22/00 MEE
BTS-&.7.0 /10/00
Hxosl Version $5S GEN-021-tiver.xis

S01AM

3M_MNO01666016

2814.0020



FACT-GEN-021

Study: GENO21 Various Matrices from MSU
Product Number(Test Substance): None
Matrix: . Various Mainces
MethodRevision: ETS-8-6.0 & ETS-8-7.0 using uncxtracted curves
Analyti i System Ameia 062458
Instrument Software/Version: Masslynx 3.2,3.3
Dae of Exeraction/Analyst 08/25/99 MCH/KK/SAL/SEE
Date of Analysis/Analyst 082899, 12/09/99 [AS
Date of Data Reduction/Analyst 08/30/99, 12/10/99 IAS
Sample Data
LIVERYWHOLE BLOOD QC
Group Sampie # Coacentration Mean RSD Concentration Mean Sp |
Dose ol PFOS PFOS Std. Dev. o PFOSA PFOSA | Std. Dev.
— ug/g or % Rec. Recovery op/gor % Rec oy
Method B H20 Bik-I 32599 NA NA
H20 Blk-2 825/99 NA NA
HZO Bik-3 825/99 NA NA NA - NA
H20 Blk4 22599 NA NA NA NA NA NA
California Sex Lion Liver W24913,C5L 3HE-MS % 5%
W2491-4,CSL 3395-MS ™ 52%
W2491-6,CSL 3020-MS % %
W2491-7,CSL 2169-MS 4% 30%
W2491-9,CSL 2839-M5 31% 3% 15% 2%
W2491-10,CSL 1367-MS 4% 63% n% 43% 2% 1%
Eiepbant Seal Liver W24I1-2,ES 1500-M3 105% %
W2491.5,ES 1552-MS T 5% )
‘W2491-11,ES $08-M3 Si% 5%
W2491-12,BS TT2-MS "% o 1% 56%
W2491-14,ES T82-MS 33% Q% 9% 29% 45% 25%
Tlarbor Seal Liver W49 1 -LAS-ME % %
W2491-13 HS 1191-MS 1% 4% % 3%
W2491-15 HS 1199-MS 50% 55% n% 2% 54% 2%
Couzi Liver W24R1- 1, NFS 10MS 3% NA NA B% NA NA__ |
Mink Liver W2491-34,D1030 USFWSMS NR "NR -
W2491-35,D1146 USFWS-MS NR NA NR : NA
W2491-36D1158 USFWS-MS NR NR NA NR NR NA
N; | River Otier Liver W2491-29,8AG 066-M5 R WK
< W2491-:30,RAG 028-MS ' NR NR
W2491-31,RAG 148-MS a% ™%
W2491-32,RAG 230-MS % 15% 3% 2%
W2491-33 RAG 237-MS 37_1&7 41% % 29% 6% e
Sea Otter Liver W2491-16,S0 12893-001-MS 0% 1%
‘W2491-19,S0 11494-001-MS 61% 50%
W2491-22.50 11940-001.MS “u% 35%
W2491-24,S0 11309-001-MS % 16%
W2491-25,50 12797-001-MS u% n% -
W2491-26,50 13110-001-MS % “x%
W2491-27.50 12679-001-MS 8% 1% 26% T as%
W2491-28,50 12707-001-MS 65% A7% 16% 3% 30% 13%
Turtle Liver W2451-37,Maic Turtle (2.8 M5 3% %
W2491-38 Male Turtle (2,12)-MS 5% 20% 51% 15%
W2491-39,Female Turtie (-3,9)-MS .” 51% 41% © 3% 39% 44% 6%
Sea Ofter Brala W2491-18,50 12993-001-M3 % ™ 3% 1%
W2491-21,50.11494-001-MS 6% 44% 3% ™% 2% [ 2%
Sea Otter Kidney W2491-17,50 12593-001-M5 §1% 66%
W2491-20,50 11494-00t-MS 5% 4% 5% §1%
W2491-23,50 11940-001-MS u% 53% 26% 14% 46% 28%
Whole Blood WZ491-54,Cormorant DCOO L Chanty-MS a%
W2491-55,Cormorant DCCO Hym Island, Lake Sup-MS 9% % 29%
W2491-56,0tier DCCO_Great Lakes-MS __ us% 2% 2% 23%
PFDS/PFHS = 0o curve soelysed, mhﬁumm LOQ = Limit of Quantitation
No PFOS qualitative confirmation performed. Identifications are pretiminary. RSD = Relutive Standard Deviation
NR = Not reportod, appeass the spike wasn't detcctsblc Soe cadogenous levels. NA = Not Applicable
NS = Not spiked
Dt Entered/Analyst: 02/16/00, 01700 LAC
Dato Verifiod/Analyst: 2072/00 MEE
]
[}
ETS-8-7.0 SA000
Excel Varsion $/95 GEN.021-tiver.xis 6OTAM
N
3M_
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FACT-GEN-021

Study GENO21 Various Maxices from MSU
Product Number(Test Substance): None
Matrix: Various Masrices
Method/Revision: ETS-8-6.0 & ETS-3-7.0 uring unextracted cusves
Analytical Equipment System Number: Ametia 062498
Instrument Software/Version: Maxslynx 3.2,3.3
Date of Extraction/Analyst 082599 MCH/KI/SAL/SER
Diste of Analysis/Analyst: CR2W99, 1220999 [AS
Date of Data Reduction/Analyst: 0273099, 1271099 [AS
Sample Data
LIVER/WHOLE BLOOD QC
Groop Sample # Coacentration Mean RSD Coacentration Mean RSD
Dose of POAA POAA Std. Dev. of PFHS PFHS Stk Dev.
ug/g or % Rec. /g or % Rec.
Method Bik 20 Bik-1 872555 NA Lns* =ty
H20 Bk-2 25/99 NA NS
H20 Blk-3 22599 NA NA NS NA
H20 Blk4 3/25/99 NA NA NA NS NS ‘NA
California Sea Lion Liver WI491-3,C3L 344E-MS 109% NS
W2491-4,CSL 3395-MS 5% NS
W2491-6,CSL 3020-MS % NS
W2491.7,CSL 2165-MS % Ns
W2491.9,CSL 2839-MS 20% % Ns NA
W2491-10,CSL 1367-M$S % 5% 1% NS NS NA
“Elephant Seal Liver W2491-1ES 1500-M3 TO0% NS
J2491-S.ES 1552-MS - 0% NS
, “~W2491-11.ES 308-MS T M% NS
W2491-12,BS T12.MS N% 2% Ns NA
W2491-14,ES T82-MS 3% 8% 30% NS NS | mNA
“Harbor Senl Liver W2AS1 % NS
W2091-13 HS 1191-M$S "% 7% NS NA
W2491-15 HS 1199-M3S 3% 7% 5% NS NS NA
Couxl Liver W2491-1,NFS 100-M3 1% NA NA NS N8 A
. ~Miak Liver W2931-34,D 1030 USFWS-MS T S
Co W2491-35.D1146 USFWS-MS MR NA Ns NA
-, W2491-36D1158 USFWS-MS NR NR NA NS NS NA
oC RnwrOfterUve . W2OLDRAGO66MS , 2% NS
S W2491-J0RAG 028-MS ° % NS
W2491-31L,RAG 148-M5 &% NS h
W2491-32.RAG 230-MS 2% - 39% NS NA
W2491-33 RAG 237-MS me 52% 20% NS NS ~ NA
Sea Otter Liver W2431-16,50 12593-001-MS % 5
W2491-19,S0 11494-001-MS 4% NS
W2491-22.50 11940-001-MS % NS
W2491-24,S0 1 1309-001-MS % NS
W2491-25.S0 12797-001.MS 30% NS
W2691-26,S0 13110-001-MS 8% NS
W2491-27.S0 12679-001-MS “x% 39% NS © NA
W2491.28,50 12707-001-MS 4% S0% 20% Ns NS NA
Turtle Liver W2491-37 Male Turtle (25} MS % NS
W2491-38 Male Turtle (2,12} MS % 29% NS NA
W2491-39 Female Turtle (-3,9)-MS . A% S4% C15% NS NS NA
Sea Otter Bram 'WZ491-18.50 12593-001- M8 A% 3% NS NA
W2491-21,50 11494-001-MS 0% “% 6% NS NS NA
Sea Otier Kodney W2491-17,50 12393-001-M5 - % NS
. W2491.20.50 11494-001-MS 9% 7% NS NA
. W2491-23,50 11940-001-MS % 6% 49% NS NS NA
Wheoie Blood W2491.54,Cormorant DCCO L Chenty-MS % - NS
W2491-55,Cormormt DCCO Hym Istnd, Lake Sup-MS 2% 2% NS ’ NA
W2491.56,0tter DOCO Grest Lakes-MS % M% 3% NS l NS NA
PFOS/FFHS = no Garve snaiyzed, FPFTLS based on PFOS respoase. TOQ = Linit of Quantstion PFOS = Pufiuovooctmesulionaie
No PROS qualitaiive confirmation performed. Identifications are prefimioary. RSD = Relative Standard Deviatica PFOSA = Perth Ifonemide
NR = Not reported, sppows the spike dewctible Som eadogrnous levels. NA =Not Applicable POAA = Perfluorooctancats
NS = Not spiked PFHS = Perfluorohexanesul fonste
Datc Eatcrod/Analyst: 421600, 01700 LAC
Date Verified/Analyst 207200 MEE
i
?
BTS-1-7.0 1000
Excel Version 393 GEN-021-liver xis 607 AM
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Study:
Product Nember(Tant Substance):

FACT-GEN-024

GENOZ4 MSU Envirommental Samples

) |

Various
Matrix: Variows
Method/Revision: ETS-8-4.1 & ETS-3-5.1 wing mextracted curves
Analytical Equipment System Nurviber: Amelix 062498 :
fnstrument Software/Version Masstymx 3.3
Filengme: - See Attachments
R-Squared Value: See Attachment
Slope: Sec Aunchmenrs
Y-Intercept: See Attachments
Dates of Extraction/Analyst: L1299 SALXK
Dates of Analysis/Analyst V1599, 1071999 LAS/MMEH, 12/13/99 [AS
Date of Data Reduction/Anatyst: 10/18/99, 10/20/99 HOJ, 11499 MMH
Sample Data
SERA
Group Sample # Comcentration Maeas Concentraton Mean " RSD
Dose o PrOS oS Std. Dev. of PFHS rrus Sod. Dev.
— — wg/ml. or % Rec ﬂ.r RPFD-MS/MSD ug/mL or % Rec wg/ml RPD-MS/MSD
Method BIk Bird10129-WBTk-5-1 <LOQ (G.00116 ugml) <1.0Q <L0Q_ <LOQ (0.00114 ughni) <L0OQ <LO0Q
Maxrix BIK NE NE NE
NE NE NE NE NE NE . NE
MYMSD Bird 040-AD sera-MS-250 ppb-S-1 % 6%
250 ppb Bird 040-Ab sera-MSD-250 m—s-l 96% 39% 1% 31% T5% 1%
'Bird 060-E plasma-MS-250 pph-5-2 1% 5%
Bird 060-E plasme-MSD-250 ppb-5-1 3% ™ % 65% §2% 1%
Bird 054-C blood-MS-250 ppb-3 "% To%
. Bird 054-C blood-MSD-250 6% 19% 673% 14% 45% 139%
ARatross Bird 034-Albatross Chick sers (L) <LOQ (0.00114 ughnl)
Bird 035-Albetross plsme 20256 B <LOQ (0.00114 ug'mL)
Bird 036-Albatross seed™ 0.00755 <LOQ (0.001 14 ug/ml)
Bird 037-Albatross plass 2.019% <LOQ (0.001 14 ug/mL)
Bird ©33-ADatrom sers Q00348 <LOQ (0.00114 ug/ml.) '
Bird 039-Albatross sers 0.00677 <LOQ (000114 ng/ml) :
Bird 040-Albatross sers Q00621 <LOQ(C.00114 ng/ml)
Bird 041-Albetross sors 0.00430 Plasa 470 AOQ(0.00114 ug/ml) NA
Bird 042-Albatroes sers 0.00402 00180 0.00847 <L0Q (0.00114 ug/ml.) a.0Q NA -
X Bird 043-Albatross sers 0.00545 <LOQ(0:00114 ug/mL)
Bird 044-Albatross sers 0.00897 <LOQ (0.00114 wgfml)
) Bird 045-ARatross sera 0.00657 Senn 1s <LOQ (0.00114 ug/ml.) S NA
b~ _Bird 045-Aletross plasena 9.0009 0.00926 Q0107 SLOQ (0.00114 wg/ml) <LOQ NA
Comersat 0 Bird 047 -Comorast plasms aan <LOQ (000114 wyml)
Bird 048-Comorsat plasca ‘0242 1.8 <LOQ (C.00114 ng/ml) NA
Bird 049-Comorant plasma ‘a0 0.261 0.161 <1.0Q (0.00114 ng/ml) <LOQ NA
Bird 050-Comorant blood 00725 <LOQ (0.00114 ugiml)
Bird 051-Comorant blood 0213 <LOQ(0.00114 ag/ml) .
Bind 052-Comarant blood 0.153 <LOQ (0.00114 wgimL) .
Bird 053-Comormx blood <LOQ (2.00116 ng/ml.} <LOQ (0.001 14 ngml) we s
Bird 054-Camorsnt blood a4 4 <L0Q (0.00114 ughml) - NA:
Bird 055-Comorant blood 0273 Q172 - | Owticr 0.0764 <1.0Q (0.001 14 ug/ml.) <LOQ NA °
Herriag Bird 055-Hering Gull plasma 0.453 3.1 0.00243 A
Bird 057-Harving Gull o277 0.365 0.12§ <L.OGQ (0.001 14 ugieml) NA NA
Bird 053-Haring Gell blood 00750 122 <LOQ (G.0011¢ ugrmly) NA .
Bird 059-Herring Gull blood 0.0664 0.0727 0.00838 <LOQ (0.001 14 ugml) <LOQ NA
Baid Kagie Bird 060-Bald Exglc plamma. X <LOQ (0.00114 wrml)
Bird 061-Bald Bagle plasma 036 <LOQ (0.001 14 ug/ml.)
Bird 062-Bald Eagle plasma 0.135 0.00142
Bird 063-Bald Eagle plasrns a.167 <LOQ (0001 [4 ugfrolL)
Bird 054-Bald Bagle plasrsa 0.0402 <LOQ (0.001 14 ugfml)
Bird 065-Bald Eagle plasms 0.0147 <LOQ (0.001 14 wg/ml)
Bird 066-Bald Eagle plasme [%}-3 <LOQ (0.00114 ug'ml)
Bird 067-Bald Eagle plasen 0.0885 <LOQ (0.00114 agml)
Bird 063-Bald Eagle plesma 257 <LOQ (0.00114 ug'mt)
Bird 065-Baid Exgle planna 238 <L.OQ (000114 ngfml)
Bird 070-Bald Eagle plascna 0.0324 <LOQ (0.00114 ng/ml)
Bird 071-Bald Esgle plasma 0.0008 <LOQ (0.001 14 ng/mL)
Bird 072-Bald Eagle pleema (%31 <LOQ (0.00114 ug/ml) .
Bird 073-Baid Eagle plesms o.168 0.00131
Bird 074-Bald Esgle plasam o163 <L0Q (0.00114 ug/mt)
Bird 075-Baid Eagle plavm 00822 <LOQ (0.00114 ug/ml) .
Bird 076-Baid Eagle plasma a0 <1.0Q (0.001 14 ugml}
Bird 077-Bald Eagie plasma Q0573 <LOQ (0.00114 ugul)
Bird 075-Bald Eagle plasma <LOQ(L.00116 agfnl) <LOGQ (000114 ug/ml)
Bird 079-Bald Bagle placss 086 <LOQ (0.00114 ug/inl)
Bird 080-Bald Eagis plasma [ <LOQ (0.00114 wg/ml)
Bird 081-Bald Eagle plasme 0649 0.00617
Bird 082-Bald Eagle plasma 0335 <LOQ (000114 ugml)
Bird 083-Bald Eagle plasme aoTis <LOQ (0.00114 ug/ml)
Bird 084-Bald Bagle plasema .03 (1L <LOQ (0.001 L4 ugéml) . NA
Bird 085-Bald Baglc plasma 0.118 0356 - 1 Outlier a.651 <LOQ (0.001 14 ug/mL) <LOQ - 3 Outliers NA
No FFOS qualitative confematon performed. [GcRBICI00NS are pretmsmary. NE = Not extracted PFOS = PrrGuorooctancsnl
¢ Appears 1o not have bees spiled. LAC 10V19/59 NA = Not Applicsble PFHS = Perfiuoschexmeconlionate
NS =Not Spiked POAA » Perfhaorooctsnosie
Drte Emered/By: 10/18/99, 102099 LAC (23099 MMH LOQ= Limit of Quantitation PPOSA = Perfivorooctsnesulfonamide
Date Verified By: 21700 mmb RSD = Relative Standard Devistion
RPD = Relative Percent Difference
ETS45.1
Exced Version 595 GEN-024-seraxle

2814.0024
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Swudy: GENO24 MSU Eavircomental Ssmples
Product Number(Test Substance) Varions
Matrin: Various
Method/Revision: ETS-3-4.1 & ETS-8-5.1 using unextracted curves
Analytical Bqui Synem Numb Amelis 062498 :
Instrument Soltware/Version: Masslynx 3.3
Fileame: See Attachment
R-Squared Value: Sce Attachments
Shope: See Attachmerns
Y-interoept: See Adachmens
Dates of Extraction/Analyst: 10/12/99 SALKK
Dates of Analysis/Analyst: 10/15/99, 10/19/99 IAS/MMH, 12131/ 1AS
Oate of Data Reduction/Analyst: 1/12/99, 102009 HOY, 12/14/09 MMH
Sampie Data
SERA
Growp Sample # Coscentration Meaa RSD Conceatraton Mean RSD
Dose of POAA POAA Std. Dev. of PFOSA PFPOSA $td. Dev.
_ sg/mL or % Ree wgiml RPD-MSMSD wg/mL or % Rac ug/mL RPD-MS/MSD
Method Blk Bird10125-WBIE-3-1 <L0Q (0.0299 uymi) <LOQ <T0Q <L0Q (0.00623 wymL) <LOQ <00
Maerix Blk NE NE NE
NE NE NE NE NE * NB .NE
MS/MSD Bird 040-Alb sea-MS-Z30 ppb-S-1 % 0%
250 ppb Bird 040-Alb sera-MSD-250 ppb-5-1 105% "% 17% 0% T5% 14%
Bird 060-E plasma-MS-250 ppb-5-1 ™ 5%
Bied 060-E plasrma-MSD-250 ppb-5-2 % 0% % 5% 62% 9%
Bird 054-C blood-MS-250 ppb-§ 50% %
* Bird 054-C blood-MSD-250 w l.ll 56% 119% 14% 45% 140%
Albatross Bind 034-Albetross Chick sema <LOQ (0.0299 wg/mil)y <TOG (0.00625 wg/mi)
Bird 005-Abetross plasmca. <LOQ (0.0299 ng/ul) <LOQ (0.00625 ug/mL)
Bird 036-Albatrons sera - <LOQ (0.0299 ug/ml.) <LOQ (0.00625 ng/ml.)
Bird 037-Alatross plasma <LOQ (0.029% ag/nl) <LOG (0.00625 ug/mL)
Bird 033-Albatross sera <LOQ (00297 ng/ml) <LOQ (0.00625 ug/ml)
Bird 039-ATbatroms sera <LOQ (0.0299 ug/ml) 0Q (0.00625 ug/mi)
Bird 040-AToutrons sers <.0Q (0.0099 ng/ml) <LOQ (0.00625 ug/m)
Bird 041-Albatrons sers. <LOQ (00299 ng/al) Pasma NA <LOQ (0.00625 ng/mL) Plama NA
R Bird 042-Albetross sera <LOQ (0.0299 ug/ml.) .0Q NA <L0Q (0.00625 ug/mlL) <L0Q NA
* 4 Bird 043-Albetross sera <LOQ (0.029% ng/ml.) <1.0Q (0.00625 ug/ml)
° Bird 044-ATbatrons sera A0Q (0.0299 agml) <LOQ (0.00625 ug/ml)
- R Bird 045-ATbatross sera <LOQ (0.G29% wg/ml) Sers NA <LOQ (0.00625 ug/ml) Sen NA
= Bird 046-Albatross <LOQ (0.0299 ag/ml) <L.0Q NA <L0Q (0.00625 ) <LOQ NA
X Comaraat " Bird 047-Comormt plasmes <LOQ (0.0299 wg/mi.) <L0Q (0.00623 wymlL)
R Bird 043-Comonmt plasme <LOQ (0.0299 ngimal) NA <LOQ (0.00625 wg/mL) NA
Bird 049-Comoraat plasme <1LOQ{0.0299 ag/ral) 09 NA <L0Q (0.00625 wyml) <09 CNA
Bird 050-Comonast blood <LOQ (0.0299 wg/ml) <L0Q (0.00625 ng/mL)
Bird 05 1 -Comorant blood <LOQ (00299 ug/ml.) 0.0145
Bird 052-Comarant blood <LOQ (0.029% ug'ml) 0.00871 -
Bird 053-Comormnt blood <LOQ (0.0299 ag'ml) <LOQ (0.00525 ug/mb)
Bird 054-Comorant blood <LOQ (0.0299 ug/ml.) NA <1.0Q (0.00625 ug/mlL) B - X
. Bird 055-Comoramt biood 0.0489 <LOQ - 1 Owttier NA 0.0426 0.02!9-3%-_! ¥ 0.0131
Herriag Bird 056-Herring Gull plasna <TOQ (0.0299 wg/ml) NA <LOQ (0.00625 ugml_) ~ WA
Bird 057: Gull <LOQ (0.0299 <10Q NA <1.OQ (0.00625 ) <LOQ NA
Bird 05)-Herrimg Gull blood <LOQ (0.029% wyml.) NA <L0Q (0.00625 ugfml.) . NA
Bird 059-Herring Gull blood <LOQ (0.2 wg'ml) <L0Q NA <10Q (o.ﬂ ng/mil) <L0Q NA
Bald Esgle Bird 050-Bald Eagie plasma <LOQ (0-0299 ug/ml) <LOQ (0.00625 ng'ml) . -
Bird 061-Bald Eagle plasma €L0Q (0.0299 ng/ml) A0Q (0.00635 ug/ml)
Bird 062-Bald Eagle plagma <LOQ (0.0299 ug/ml.) <LOQ (0.00625 ug/mi.) R
Bird 063-Baid Eagle plasma <LOQ (0.0299 ng/ral.) . <LOQ (0.00625 ug/miL)
Bird 064-Bald Eagle plasa <LOQ (0.0299 wg/ml) <LOQ (0.00625 ug/ml) ..
Bird 065-Bald Eagle plasma . <LOG {0.0299 ug/mb) <LOQ (0.00625 ug'ml)
Bird 066-Bald Esgle plesme © <LOQ (0299 wgiml) <LOQ (0.00625 ug/mi)
Bird 067-Bald Eagle plasma <LOQ (0.0299 wgfinl) <LOQ (0.00625 ug/ml)
Bird 068-Bald Eagle plasma -<LOQ (0.0299 wgfmil) 00751
Bird 069-Bald Eagle plemma <LOQ (0.0299 ng/ml.) 0.099
Bird 070-Bald Eagle plascus. <LOQ (3.0299 ng/ml) <LOQ {0.00625 ug/mi.)
Rird 671-Buld Eagle plasam. <L0Q (1.0299 ng'ml) <LOQ (0.00625 ug/mi)
Bird 072-Bald Eagle plesma <LOQ (0.029% wp'ml) <LOQ (0.00625 wp/ml.}
Bird 073-Bald Eagle plamms <LOQ (0.0299 wp'ral) <L0Q (0.00625 ug/ml)
Bird 074-Bald Eagle pleema <A.0Q (0.0299 ng/al) <LOQ (0.00625 wg/ml)
Bird 075-Bald Eagle plasma <LOQ (00299 ug'nal) <LOQ (0.00625 ng'mil)
Bird 076-Bald Bagle plasna <LOQ (0.0299 wgfinl) <LOQ (0.00625 ug/ml)
Bird 077-Bald Eagle plasna <LOQ (0.0299 ngfmll) <LOQ (0.00625 wg/miL) e
Bird 678-Bald Eagle plesma <LOQ (0.0299 ng'al) <LOQ (0.00625 ug/ml) pE
Bird 079-Bald Bagle plasma <40Q (0.0299 ug/ml) <AOQ(0.00625 wy/ml)
Bird 030-Bald Eagle plosma <LOQ (0.0299 ngfml) AOQ (0.00625 ug/ml)
Bird 081-Bald Bagle plagra <LOQ (0.0299 wgfnl) <LOQ (0.00625 ug/ml)
Bird 082-Baki Eagle plasaa <LOQ (0.0299 ug/mi.) <L0Q (0.00628 ng/ml)
Bird 083-Bald Eagle plesma <LOQ (0.0299 ug/ml.) <1.0Q (0.0062$ up/ml) .
Bird 084-Bald Bagle plasma <.0Q (0.0299 ugirall) NA <1L0Q (0.00625 ug/ml) NA
Bird ES-BIH Eagle plasmna <LOQ (0.0299 ug/ml) <LOQ NA - <LOQ (0.00625 ug/ml) <LOQ - 2 Quiliers NA
No PFOS qualitative confirmation performed. ldentifiranons are prelmmmary. NE = Not extracaed PFOS = Perfinorooctanesal! =
® Appears i oot have been piked. LAC 10/19/99 NA = Not Applicable PFHS = Perflucrohexmermdfonals
NS = Not Spiked POAA = Perfluoreoctanoate -
Due d 10/18/99, 10120/99 LAC 1223099 MMH LOQ = Limit of Quastiation PFOSA = Perfluorooctaneslfonamide
D Vaified/ By: 2/17/0C mmh RSD = Relative Stndard Devintion
RPD = Retadve Percemt Difference
BTS-$5.1
Bxeel Version 395 GEN-024-sera.xls
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Study:
Product Number(Test Suhstance):
Matrix;

Method/Revision:

Analytical Equipment System Number:

Instrument Software/Version:

Date of ExiractioevAnalyst:

Date of Analysis/Analyst

Date of Data Reduction/Analyst:
Sample Data

LIVER, KIDNEY, YOLK

FACT-GEN-024

GENO24 MSU Environmental Samples
Various
Variows .

ETS-8-6.0 & ETS-8-7.0 using unextracted ciuzves

Ametia 062498

Maslynx 3.3

1012/99 SALKK

10/14/99, 12/13/99 HOJMIAS

1015199, LU/15/99, 1214/99 HOIMMH

Growp

Sampie # Concentration Mean RSD Concentration Mean RSD .|
Dose of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev. -
_ w/g or % Rec. ] MS/MSD RPD or % Rec. agiq MS/MSD RPD
Method Bk Bird10125-wblk-5-1 <LOQ (0.0348 ug/g) <LOQ (0.0643 ug/g) ]
Bird10120-whik 61 _ <LOQ (0.0348 ug/g) <LOQ NA <LOQ(rosB wyp) | <LOQ NA
[ Bird00}-Loon Lw-MS % S4%
250 ny/g Bird00!-Loon Lvr-MSD 28% 2% 3% 65% 60% % -,
Bird023-Albatross Kdwy-MS % 3% "
Bird023-Albatross ™% 9% 20% ™% 0% 20% -
Bird30-Cormorant Yolk-MS 121% 1%
Bird030-Cormormt Yolk-MSD 134% 128% 10% 15% 73% 5%
Liver Brd001-Loom 0.345 <LOQ (0.0613 ug'p) -
BirdO02-Loow 0.689 <LOQ (00683 ug/g) -
Bird003-Loom 0.185 <LOQ (0.0633 ug/p)
Bird004-Loom,_ 0.199 - <10 (0.0613 ug/g)
Bird00S-Loos 0202 <LOQ (0.0683 ug/g)
Bind006-Loom o105 <L0Q (0.0633 ug/p)
Bind007-Loom <A0Q (0.0342 ug/) ns <LOQ (0.0683 ug/g) .
Bird00s-Loon <LOQ(0.0348ug/p) | 0.287- 2 Owtiers 212 <LOQ(0.0683 ug’) | <LOQ NA
Liver BO00S-Brown Pelcan N 3] "L0Q (0.0683 vy/p)
Bird0!0-Brown Pefican 0194 0.170 o175 <LOQ (0.0683 uy/p) | <LOQ NA
Liver BirdOL1-AThetroms [X3¥] <L0Q (0.0683 ug'p)
Bird012-Albatroms <LOQ (0.0348 ug/s) <LOQ (0.0623 ug/p)
U Bird013.Albutroms <LOQ (0.0348 ug/g) <LOQ (0.0633 ug/s)
|, Bird014-Albutross <LOQ (0.0348 ug’p) <LOQ (0.0633 ug/p) -
- Bird015-Albetross <LOQ (0.0348 ug/p) <LOQ (0.0633 ug/y) N
Dind016-Albstroms <LOQ (0.0348 ug/g) <LOQ (0.0633 ug/g) -
Bird020-Alhatross <LOQ (0.0348 ug/p) <LOQ (0.0683 ug/g)
Bird021-Albatross <LOQ (0.0348 ug/p) <LOQ (0.0683 ug/g) I
: Bind022-Albetross <LOQ (0.0348 ug/y) | <LOQ- 1 Ouslir NA <L0Q (0.0683 ug/y) | <LOQ NA ~
. Kidney Biwd017-Albatross <L0Q (0.0343 wy/D TOQ (0.068 v/ P
Bird013-Albswoss <LOQ (0.0342 ug/p) <LOQ (0.0683 ug/p) “
Bird019-Albesross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g) -
Bird23-Albatross <LOQ (0.0348 ug/g) <LOQ (0.0623 ug/g)
Bird024-Albaross <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g)
Birdu2s-Albsros <LOQ (0.0348 ug/g) <LOQ (0.0683 ug/g) .
Bird026-Albatroas <LOQ (0.0348 ug/s) <LOQ NA <LoQ (083 uym) | <woQ NA - -
Yok Bad0Z/-Comarast <LOQ (00342 ug/p) <TOQ (0.0683 ug/p) "
Bird028-Comoraet 0134 <LOQ (0.0683 ug/s) -
Bird029-Comorant 0317 : 395 <LOQ (0.0683 ug/g)
Bird030-Comormt 0.254 0.235 - 1 Cutlier 0.0930 <LOQ (0.0683 ug/s) | <LOQ NA "7
Yoik Bd03 1-Gall 0.146 <L0Q (0.0683 uy'g)
Bird032-Gull <LOQ (0.0348 ug/x) 648 <LOQ (0.0683 ug/g)
Bird033-Gull 0.0541 0.0999 - 1 Outtier 0.0648 <LOQ (0.0683 vgig) | <LOQ NA
No PFOS quahitative coairmetion performed. 1dentBcatons are prelamoary. PFOS = Perfluorooctancsui fonate
LOQ = Limit of Quantitation ) : NA = Not Applicable FFHS = Perfiuorohexanesul fonate
RSD = Relative Standard Deviation POAA = Perfluorooctanoate
RPD = Relative Percent Difference PFOSA = Pefluorooctane sulfonamide
Date B4 /Analy LAC, 127199 GML, 1273099 MMH
Daie Verifiod/Analyst 217/00 MMH
ETS-8-70 S/10000
Bxcet Version 595 GEN-024-liver.xln 697 AM
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Study: GENOZ¢ MSU Envieonmental Samples .
Product Number(Test Substance): Various
Matrix: Yarious .
Method/Revision: ETS-8-5.0 & ETS-8.7.0 using unextracted curves
Analytical Equipment System Number: Ametia 062498
InstTument Software/Version: Massiynx 3.3
Date of ExtractionAnalyst 1012/99 SALKK
Daie of Analysig/Analyst: 10/14/99._12/1399 HOMAS 7
Daie of Data Reduction/Analyst 10/15/99, 11/1599, 121499 HOIMMH
Sample Data
LIVER, KIDNEY, YOLK
Group Sample § Conceatration Mean RSD Coacentration Mean . RSD
Doss of POAA POAA Std. Dev. of PROSA PFOSA Std. Dev.
wp/gor % Rec. gy MS/MSD RPD wg/goc % Rec. /g MS/MSD RPD
Method Bk Bird 101 29-wbik-5-1 <LOQ(0.110 gD <L0OQ (0.00750 ug/p)
Bird101 29-whik-6-1 <LOQ (0.180 ug/y) <LOQ NA <LOQ (0.00750 <LOQ NA
QcC Bird001-Loon Lvr-MS 101% 53% -
250 ng/g Bird00!-Loon Lvr-MSD 108% 104% 6% S1% . Sa% A%
Bird023-ABatross Kday-MS T13% 6%
Bird02)-Albatross Kdny-MSD 121% 17% ™ 58% % 5%
Bird030-Carmarant Yolk-MS 105% 62%
Bird030-Comaormnt Yolk-MSD 130% 7% 2% % M™% 15%
Liver Bird001-Loon <LOQ (6.190 ug/p) 0.0153
Bird002-Looa <L0Q (0150 wy'p) <LOQ (0.00750 ug/g)
* Bird003-Looa <LOQ(C.120 uyp) . 0.0147
Bird004+-Looa <LOQ (0150 ugg) 0.0262
Bird00S-Loon <LOQ(Q.120 nglg) 0.0213
Bird006-Loon <LOQ(0.100 ug'g) 0.0242 .
Bird007-Loon <LOQ(0.180 ugfg) NA <LOQ (0.00750 ug/g) T 253
Bird008-Loon <LOQ (0180 ug'y) <LOQ NA <LOQ (0.00750 0.0204-3 Qutbiers | 0.00520
Liver Bird003-Brows Pelican <LOQ (0.100 w'p) NA <LOQ (0.00750 ug/g)
Bird010-Brown Pelica <LOQ (0.190 ug'p) <LOQ NA 0178 0,178 - | Outtier NA
Liver Bird01 1-Albatross <LOQ(0.180 ug'p) 0527
Bird012-Albetross <LOQ(0. 130 vg'g) <LOQ (0.00750 ug'g)
_— Bird01 3-Albatross <LOQ(0.130 ug'p) <L0Q (0.00750 ug/g) -
S 2 Bird014-Albatross <LOQ(0.180 ug/g) <LOQ (0.00750 ug/g) B
S, “' Bird01 5-Albatross <LOQ (0.180 ug'g) <LOQ (0.00750 ug/g)
N Bird016-Albatross <LOQ{0.130 ug/g) <LOQ (0.00750 ug/g)
) Birdo20-Albatross <LOQ{0.180 ug'g) <LOQ (0.00750 ug/g)
Bird021-Albatross <LOQ(0.180 ug/g) NA <LOQ (0.00750 ug/s)
Bind022- 0.132 < LOQ - | Outlier NA <LOQ (0.00750 ug/y) <LOQ NA
Kidoey "BirdO1 7-ADeuces <LOQ (.10 v/ <L0Q (0.00750 ug/p) =
Bird013-Albatrces <4.0Q (2130 ng/g) <1LOQ (0.00750 ug/g) T
Bird019-Albatross <LOQ(0.130 ug/p) <LOQ (0.00750 ug/p)
BindCz3-Alatross <L0Q (0.130 ugip) <LDQ (0.00750 ug/g)
Bird024-Albatross <A0Q(0.130 uglg) <LOQ (0.00750 ug/g)
Bind025-ATbmross <LOQ (0.130 ug/p) NA <LOQ (0.09750 ug/)
Bird(26-Albetross <LOQ (0.130 ug/g) <LOQ NA <LOQ (0.00750 ug/g) <LOQ ©NA
Yolk ‘BirdC2 ]-Comorant <T0Q (0. 150 wp) <LOQ (0.00750 ug/g) N
Bird028-Comorant 0.248 <LOQ (0.00750 ug/p)
Bird029-Comoram <LOQ (0.130 ug'g) : 172 <LOQ(0.00750 ug/p)
Bird030-Comaornt 0192 0.218- 2 outlicrs 0.0374 <LOQ (0.00750 ug/p) <LOQ NA
Yotk "~ Bad01-Gal G197 <TOQ (000750 uglg)
Bird032-Gall <LOQ (0.180 ug'g) 0528 <LOQ (0.00750 ug/p)
Bird033-Gull 0.19 0.196 - 1 Oustier 0.00104 <LOQ (0.00750 ug/g) NA
No PFOS qualitative conflrmation performed. Identifications are pretumanary. PFOS = Perfluoroactanesulfonaie
LOQ = Lisrit of Quantitation NA = Not Applicable PFHS = Perfluorohexanesulfonate
RSD = Relative Standard Deviation POAA = Perfluorooctancate
RPD = Rolative Percent Difference PFOSA = Pefluarooctanc sulfonamide
Duie Entered/Analyst: 1072399 LAC. 12199 GML. 123099 MMH
Duts Verifiod/Amalyst 21700 MMH .
ETS-3-7.0 S/1000
Excel Version 395 GEN-24-liveraxls 607 AM
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FACT-GEN-030

Study: GENOJO MSU Environmental Samples
Product Number(Tes Subswance): Various
Matrix: Vatious Blood
Mcthod/Revision: ETS-84.1 & ETS-8-5.1 using unextracted curves
Analytical Equipment System Soup020199
Tnstrument Software/Version: Masslynx 3.3
Filename: . See Attachments
R-Squared Vaiue: Sec Attachments
Slope: See Anachments
Y-Intercept: See Attachments
Dates of Extraction/Anslyst: 12/14/99 SAL/SRP/KK
Detes of Analysis/Analyst 01/06/00, 01/07/00 MMIVIAS
Dete of Daa Reduction/Analyst: 01/07/00, 01/10/00 IAS/MMH
Sample Data
BLOOD
Grenp Sample # Concentration Mean RSD Coucentration Mean RSD
Dese o PFOS FFOS Sud. Dev. of PFHS PFHS Std. Dev.
- ag/mL or % Ree. wg/ml, MS/MSD RPD ag/mL or % Rec. ug/ml | MSMSD RFD
Method Blk MSU12125-HZODIK watiftered 53 <LOQ (0.00290 ug/mL) NA <L0Q (0.00113 ugmLy — RA |
MSU12129-H20blk Sitered 54 <LOQ (0.00290 ug/mL) <L0Q NA <LOQ (0.001 14 ugiml) | <LOQ NA
Matrix Bl HMB 12129-blood bik-5-1 0.0253 <LOQ{(0.00114 ug/mL)
HMB12129-blood blk-5-2 0.0248 <LOQ (0.00114 ug/ml)
HMB12129-blood bik-3-3 0.0262 <LOQ (0.00114 ug/mlL)
HMBI2129-blood bik-5-4 0.0243 <LOQ (0.00114 ugfmL)
HMB12129-blood bik-5-5 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mlL)
'HMB12129-blood bik-5-6° <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
HMB!2129-blood bik-5-7 « <LOQ {0.00579 ug/mL) - <LOQ (0.0114 ug/mlL)
HMB12129-blood blk-S-8* <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) NA
HMBI2129-biood bik-5-9 <LOQ (0.00579 ug/mL) | <LOQ - 4 cutliers 0.000790 <LOQ (0.0114 ug/ml) <L0Q NA
QC PBB-6255-250MS-5-1-2 T4% 6%
PBB-6253-250MSD-3-1-2 91% 2% 21% TT% 6% T 2%
FSB-5009-250ppb MS-5-1-2 % % -
FSB-5009- MSD-3-1- -5% 5% 29% -1% 1% 20%
SSB-SSLA9-250pph MS-5-1-2 ™% 3%
SSB-SSL49- MSD-5-1-2 65% 71% 17% 7% 0% 0%
. .i; HMB-FES2139-250 MS-5-1-2 1% 1% .
. » HMB-FES2139-250 MSD-5-1-2 1% 8% 208% 74% 3% 196%
& Bieed - 1205 <LOQ (9.00579 ug/ml) <LOQ (0.01 14 ug/mL) o
" Northern Fur Seal 205 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ugfmlL)
Pups P207 <LOQ (0.00579 ug/mL) <L0Q (0.0114 ug/ml)
. P20R <LOQ (0.00579 ug/mlL.) <LOQ (0.0114 ug/mL)
2o <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/ml)
P210 <LOQ (0.00579 ug/mL) <L.0Q (0.0114 ug/mL)
rau <LOQ (0.00579 ug/mL) <LOQ (0.01 14 ug/mL) -
”12 <LOQ (0.00579 ug/mL) <1.OQ (0.0114 ugfml) )
Pn21s <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) . N
P17 <LOQ (0.00579 ugfmL) <LOQ (0.0114 ug/ml) N
P219 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
220 <LOQ (0.00579 ug/mL) <1LOQ (0.0114 ug/mL) —
21 <LOQ (0.00579 ug/mL} <LOQ (0.0114 ug/mL)
n2 <LOR (0.00579 ugfmL) <LOQ (0.01 14 ug/mL)
P23 <LOQ(0.00579 ug/mL) <LOQ (0.0114 ug/mL)
P24 <LOQ(0.00579 ugfml) * <LOQ (0.0114 ug/mL)
P26 <LOQ(0.00579 ug/mL) <LOQ (0.0114 ug/mL)
229 <LOQ(0.00579 ug/ml) NA <LOQ (0.0114 ug/mL) NA
720 <LOQ (0.00579 ug/mL) <LOQ NA <LOQ (0.0114 ug/mL) <LOQ NA
Bleod M104 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL) ]
Northemn Fur Seal M105 <LOQ(0.00579 ug/mL) <LOQ(0.0114 ug/mL) -
Aduk Fernales M106 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
MI107 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
M2 <LOQ (0.00579 ug/mL) <LORQ (0.0114 ug/mL)
Mits <LOQ (0.00579 ugfmL) <LOQ (0.0114 ug/ml)
Mil6 <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
Mls <L0Q (0.00579 ug/mL) <LOQ(0.0114 ug/mL) .
Mi19 <LOQ (0.00579 ug/mL) NA <L0Q(0.0114 ug/mL) T NA
_ M2 <LOQ (0.00579 ug/mL) <LOQ NA <L0Q (0.0114 ug/ml) <L0Q ~ NA
] 'S001 <L0OQ (0.00579 ug/mL) <10Q (0.01 14 ug/mL)
Northern For Seal s002 <LOQ (0.00579 ug/mL) <LOQ(0.0114 ug/mL)
Subadult Males S003 <LOQ (0.00579 ug/mL) <LOQ(0.0114 ug/mL)
S006 <1.0Q (0.00579 ug/nlL) <LOQ (0.0114 ug/mL)
S007 <LOQ (0.00579 ug/mL) <LOQ(0.0114 ug/mL)
$008 <LOQ (0.00579 ug/mL) NA <LOQ (0.0114 ug/mL) . MNA
5009 <LOQ (0.00579 ug/mL) <L0Q NA <L0Q (0.0114 ug/mL) <LOQ NA
Eleed PiB <L0Q (0.00579 ug/mL) <LOQ (0.0114 ug/mL) -
Northern Fur Seal P236A <LOQ (0.00579 ug/mL) <LOQ(0.0114 ug/mL) b
368C <LOQ (0.00579 ug/imL) <LOQ (0.0114 ug/mL) ’
P06 <LOQ (0.00579 ug/mL) <LOQ(0.0114 ug/mL)
ranl <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
98 CUK® 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
NAl EDTA 98 CUKB 9 <LOQ (0.00579 ug/mL) <L0Q — NA <L0Q (0.0114 ug/mi) <L0Q NA
= Swrogate >30% deviat NE = Nt Extracicd PFOS =~ Pefluorooctacaul fonate
I'= May need to rerua all sumples for PFOSA, interferent present in both analyses. B = Lost during extraction ~ PFOSA = Pefluorcoctane sulfonamide
** PFOS NOT confrmed; MS transitious variation > 30% NA = Not Applicable PFHS = Perfluorohexanesulfonate
Date Entered/By: 01/21/00 LAC LOQ = Limit of Qu POAA = Perfl
ETS-8-5.1 1000
Excel Version 3/95 GEN-030-sera.xls
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FACT-GEN-030

Study: GENO030 MSU Eavironmental Samples
Praduct Number(Test Substance): Various
Matrix: Various Blood
Method/Revision: ETS-3-4.1 & ETS-8-5.1 wing unextracted curves
Analytical Equipment System Number: Soupd20199 '
Instrument Software/Version: Massiynx 3.3
Filename: See Attachments
R-Squared Value: Sec Attachments
Slope: See Attachments
Y-Intercept: See Auachments
Detes of Extraction/Analyst: 12/14/99 SAL/SRP/KK
Detes 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 o
Grewp Sample # Concentration Mean “RSD Concentration Mean "D |
Doss of POAA POAA Std. Dev. o PFOSA PFOSA|  Std. Dev.
ﬁ ug/mL or % Rac | _syml | MS/MSD RFD L or 9% Rec. ag/ml | MS/MSD RPD
Method BIk MSU12129-H208K unhiered 5-3 <LOQ (0.00240 ug/ml.) NA <LOQ (C.000625 ug/ml) | * NA
MSU12129-H20bik filsered 54 <LOQ (0.00240 ugfmL) <LOQ NA <LOQ (0.000625 ug/mL) | <LOQ NA
Matrix Blk HMB12129-Hood bik-5-1 <LOQ (0.00240 ug/mi.) 0.00195
HMB12129-blood bik-5-2 <1.0Q (0.00240 ug/mL) 0.00190
HMBI12129-blood bik-5-3 <LOQ (0.00240 ug/ml.) 0.00225
HMB12129-blood bik-5-4 <LOQ (0.00240 ug/ml.) 0.00i89
HMB12129-blood bik-5-$ <LOQ (0.00958 ng/mL) 1
HMB12129-blood bik-5-6* <L.OQ (0.0098 up/ml) 1
HMB12129-blogd bik-5-7 <LOQ (0.009W ug/mL) | - 1
HMB12125-binod bik-5-8 <LOQ (0.0098 ug/mL) NA 1 NA
HMB12129-blood bik-5-9 <LOQ (0.0098 ug/ml) <LOQ NA 1 1 NA
QC PBB-6255-230MS-5-1-2 6% 0%
PBB-5255-250MSD-5-1-2 5% 76% 1% o % %
FSB-S009-250ppb MS-5-1-2 0% 1
FSB-5009- MSD-5-1-2 1% 1% 36% I 1 NA
SSB-SSLAS-250ppb ME-5-1-2 T6% 1
ssa»ss:m-%nglso—s-l-z T1% 4% ™ 1 1 NA
T HMB-FES2139-250 5-1-2 1% 1
v‘.’ N HMB-FES2189-250 MSD-5-1-2 70% 3I5% 195% 1 1 NA
Bleed e 7205 TL0Q (0.00958 ug/mi) 1
Northern Fur Seal P206 <LOQ (0.00958 ug/mL) 1 -
Pups o <LOQ (0.00958 ug/mL) 1 e
ros <LOQ (0.00958 ng/mL) 1
P29 <LOQ (0.00958 ug/mlL) I -
rnio <LOQ (0.00958 ugfmlL) 1
P214 <LOQ (0.00958 ug/mL) 1
P22 <LOQ (0.00958 ug/mL) 1
rus <LOQ (0.00958 ug/mL) 1
P27 <LOQ (0.00958 ug/mL) 1
P219 <LOQ (0.00958 ug/mL) 1
P20 <LOQ (0.00958 ug/mL) 1
P21 <LOQ (0.00958 ug/mL) I
2221 <LOQ (0.00958 ug/mL) I
P23 <LOQ (0.00958 ug/mL) 1
 £#73 <L0OQ (0.00958 ug/ml) I
P26 <LOQ (0.00958 ug/mL) §
7y <LOQ (0.00958 ug/mlL) NA 1 NA
P230 <LOQ (0.00958 ug/ml) <L0Q NA 1 1 NA
) MI0e <LOQ (0.0095% og/ml) T
Northern Fur Seal Mi0s <LOQ (0.00958 uy/mL) 4
Aduht Females M105 <LOQ (0.00958 ug/ml) I .
. M107 <LOQ (0.00958 og/mL) H -
M2 <LOQ (0.00958 ug/ml) 1 .
Mis <LOQ (0.00958 ug/mL) 1 -
M115 <LOQ (0.00958 wgmi.) 1
Miis <LOQ (0.00958 ug/mL) 1 -
MI19 <LOQ (0.00958 ug/ml) NA t NA
MI22 <LOQ (0.00958 <LOQ NA 1 1 NA . -
Tieed SOOI <COQ (0.00958 ug/ml) T
Northern Pur Seal S002 <1OQ (0.00953 ugfml) 1 .-
Sabeduht Males S003 <LOQ (0.00958 ug/mL) I :
S005 <LOQ (0.00958 ug/mlL) 1 !
$007 <LOQ (0.00958 wg/ml) 1
Soos <LOQ (0.00958 ug/mL) NA 1 NA
$009 <LOQ {0.00958 ughnl) | <LOQ NA 1 1 NA
Biscd P5ID <L0Q (0.00558 ug/ml) ] -
Northern Fur Seal P236A <LOQ (0.00958 ug/ml.) 1
363C <LOQ (0.00958 ug/ml) I
P406 <LOQ (0.00958 ug/ml) I
Palt <LOQ (0.00958 ug/mlL) 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 (0.00958 ug/mL) <LOQ NA 1 1 NA
+ Surrogate >S0% deviation, not confirmed NE = Not d PFOS = Perflucrooctancaulionaic
1= May need to rerun all samples for PFOSA, interferent present im both analyses. B = Lost during extraction PFOSA = Pefluorooctane sulfonamide
** PFOS NOT coaflrmed; MS transitions varintion > 38% NA = Not Applicable PFHS = Perfluorchexancrulfonste
Dute Entered/By: 01721700 LAC LOQ = Limit of Quantitaiion POAA = Perfluorooctancete
BTS-851 5/10/00
Bxcel Version 595 GEN-030-seraxls 629 AM
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FACT-GEN-030

Swudy: GENO30 MSU Environmental Samples
Product Number(Test Substance): Various
Mutrix: Various Blood
Method/Revision: ETS-8-4.1 & ETS-$-5.1 using unextracted-curves
Analytical Equipment System Number: Soup020199
Instrument Software/Version: Masstynx 3.3
Pilename: Ses Auachments
R-Squared Value: See Attachments
Slope: Sece Aunchments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 12/14/99 SAL/SRP/RXK
Dates ol'AulysinMnilyﬂ: 01/06/00, 01/07/00 MMH/IAS
Dute of Data Reduction/Analyst: 01/67/00, 01/10/00 LAS/MMH
Sample Data
BLOOD
Growp Sample # FFOS Coacentration Men RSD Coacentration Mean "D
Dese Verifled o PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
— — ug/mL or % Ree ag/mL MS/MSD RPD ug/mL sr % Ree. sg/mL MS/MSD RPD
Method Bik MSU12129-H2Obik uafiltered 5-3 NA <LOQ (0.00290 ug/mL) NA <LOQ (0.00114 umL), .. NA
_ MSU12129.H20blk filtered S-4 NA <LOQ (0.00290 ug/mL) <L0Q NA <LOQ (0.001 14 ug/ml) <LOQ NA
Matrix Bik HMB 12129-500d bik-5-1 NA 0.0253 <LOQ (0.001 14 ug/mL)
HMB 12129-blood bik-5-2 NA 0.028 <LOQ (0.00114 ug/ml)
HMB12129-blood bik-5-3 NA 0.0262 <LOQ (0.00114 ug/mL) -
HMB12129-blood bik-5-4 NA 0.0243 <LOQ (0.001 14 ug/mL)
HMB12129-blood bik-5-5 NA <L0Q (0.0579 ug/ml) <LOQ (0.0114 ug/mL)
HMB12128-blood bik-5-6° NA <10Q (0.0579 ug/ml) <L0Q (0.0114 ug/mL)
HMB12129-blood bik-5-7 NA <LOQ (00579 ug/ml) .. <LOQ (0.0114 ug/mL)
HMR12129-hlond hike. S NA <LOQ (0.0579 ugfml) NA <L0Q (0.0114 ug/mL) NA
HMB12129-blood bik-5-9 NA <LOQ (0.0579 ug/ml) | <LOQ -4 owlic 0.000790 <LOQ (0.0114 ug/mL) <L0Q NA
QC PBB-6255-250MS-5-1-2 NA 74% 76%
PBB-6255-250MSD-5-1-2 NA N% % % ™ 6% 2%
FSB-S005-250ppb MS-5-1-2 NA ) 1%
FSB-SM% MSD-5-1-2 NA 5% 6% 5% -1% -1% 20%
SSB-SSLA9-230ppb MS-5-12 NA ™ 3I% -
SSB-SSLAY-. MSD-5-1-2 NA 5% 71% 17% TI% 30% 9%
to HMB-FES2189-250 MS-$-1-2 NA -1% 1%
4‘ HMB-FES2159-250 MSD-3-1-2 NA ) 3% 208% TA% 3% 196%
0 Blocd a 6255 (Heparm) X . 00518 <LOQ (0.00114 ug/mL)
Y Polar Bear 20436 (NA2 EDTA) . X 0.0381 <LOQ (0.00114 ug/mL)
20467 (NA2 EDTA) X 0.0358 <LOQ (0.001 14 ug/mL)
20468 (EDTA) X 0.0315 <LOQ (0.00114 ugmL)
20470 X 0.0281 <LOQ (0.00114 vg/mL) "
20472 X 0.0327 <LOQ (0.00114 ug/ml)
20473 x 0.0309 <LOQ (0.00114 ug/mL)
20474 (NA2 EDTA) b'¢ 0.0256 <LOQ (0.00114 ug/mL)
20475 (NA2 EDTA) X <LOQ (0.00290 ug/mL) <LOQ (0.00114 ug/mL)
20475 (NA2 EDTA) X 0.045 <LOQ (0.00114 ug/mL) -
20477 b4 0.0272 <LOQ (0.00114 ug/mL) -
2048S (Heparin) X 0.0429 <LOQ (0.00114 ug/mL)
20486 (Heparin) x 0.0316 0214 <LOQ (0.00114 ug/miL) N NA
20487 ( in) X <LOQ (0.00290 ug/mL) . | 0.0342 -2 quthiers 0.00731 <LOQ:(0.001 14 ug/mL) <LOQ NA
Biood SSLAS (7.2 mg K2 EDTA) NA <L0Q (0.00379 ug/mL) <LOQ (0.0114 ug/mL)
Stellar Sealion SSLS0 (72 mg K2 EDTA) NA <LOQ (0.00579 vg/mL) <LOQ (0.0114 ug/mL)
SSLSI (7.2 mg K2 EDTA) NA <LOQ (0.00579 wg/mL) <LOQ (0.0114 ug/mL)
SSLS2 (7.2 mg K2 EDTA) © NA <LOQ (0.00579 wgfmL) <LOQ (0.0114 ug/ml)
SSL33 (7.2 mg K2 EDTA) NA <LOQ (0.00579 ugfml) <LOQ{0.0114 ug/mL)
SSLS4 (7.2 mg K2 EDTA) CNA <LOGQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLS5 (5.4 mg K2 EDTA) NA <LOQ (0.00579 ug/mlL) <LOQ (0.0114 ug/mL)
SSLS6 (5.4 mg K2 EDTA)** NA <L0Q (0.00579 ug/mL) <LOQ(0.0114 ug/mL)
SSLS7 (5.4 mg K2 BDTA) NA <LOQ (0.00579 ug/mL) <LOQ (0.0114 ug/mL)
SSLSE (5.4 mg K2 EDTA)* NA <LOQ (0.00579 ug/mk) <LOQ(0.0114 ug/mL)
SSLS9 (5.4 mg K2 EDTA) NA <L0Q (0.00579 ugfmL) NA <LOQ (0.0114 ugiml) NA
SSL60 (5.4 mg X2 EDTA)® NA <LOQ (0.00579 agiml) <0Q NA <LOQ (0.0114 | <00 NA
- 1o rerun mterferent present m both saslyses. PFOS = Perfluorooctanesul fonate
o8 Surogate >50% deviati 5 NB = Not Extracted PFOSA = Peftucrooctme selfonenido
® Surrogats >S0% deviation, not confirmed B = Lost during extraction PFHS = Perfluorohexanesulfonate
** PFOS NOT confirmod; MS it iation > 30% NA = Not Applicable POAA = Perfluorooctancete
Date Entered/By: /1300, 01/21/00 MMH/LAC NV = Not Verified
Date Verified/ By: 02/10/00 kjh - LOQ = Limit of quantitation
Ny
L}
ETS-8-5.1 5/9/00
Excel Version 393 GEN-030-sera.xls $37PM

2814.0032
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FACT-GEN-030

Study: GENO30 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Vasious Blood
Method/Revision: ETSHI&ETS-LSlm.mmM-ma
Analytical Equi System Number: Soup020199
Insrument Software/Version: Masstyax 3.3
Filename: See Atachments
R-Squared Value: See Attachments
Slope: See Amachments
Y-Intercepe: See Amachments
Duwes 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/Asalyst 01/07/00, 01/10/00 IAS/MMH
Sample Data -
BLOOD .
Croup Sample # Cencentration Maan RSD Concentration Mean RSD
Dose ol POAA POAA Std. Dev. o PYOSA PFOSA Std. Dev.
L or % Rec. spml MS/MSD RPD sg/mL or % Rec. wp/ml MS/MSD RPFD
Mcthod BIk MSUL2129-FZObIk unfilered 323 | <LOQ (0.00240 wgfmL) NA <LOQ (0.000623 sg/mL) - - NA
— MSU12129-H20bik filtered 4 | <LOQ (0.00240 wgfml) <LOQ NA <L0Q (0.000628 ugml) | - <LOQ * NA
Matrix Blk HMB12129-blood bik-5-1 <LOQ (0.00240 wg/mL} <LOQ (0.000625 ng'mL) ”
HMB12129-blood bik-5-2 <LOQ (0.00240 ugfmlL) <LOQ (0.000625 ug/ml)
HMB12129-blood bik-5-3 <LOQ (0.00240 ug/mL) <LOQ (0.000625 ag/mL}
HMB12129-blood bik-5-4 <LOQ (0.00240 ughml) <LOQ (0.000625 ag/mL)
HMB12129-blood bik-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 wgiml) -1 . 1
HMB12129-blood bik-5-§ <LOQ (0.00958 wg/mlL) - NA 1 NA
HMB12129-blood bik-5-9 <LOQ (0.00958 ngfml) <L0Q NA 1 1 NA
QC PBB-6255-250MS-5-1.2 76% 50%
PBB-6255-250MSD-5.1-2 7% 6% 1% % 9% %
FSB-5009-250ppb MS-5-1-2 0% 1
FSB-$009- MSD-5.1-2 1% 1% 36% 1 1 NA
SSB-S5149-250ppb MS-5-1.2 76% 1
- SSB-SSLA9-250ppb MSD-5-1-2 7% 4% ™ 1 1 NA
HMB FES2185-250 M5-5°12 % 1 T
| HMBFES2189-250 MSD-5-1-2 0% 35% 195% i 1 NA
A — Bleed ) 6255 (Heperin) <LOQ (000240 ugml) <LOQ (C.000625 ug/ml)
& Polar Bexr 20436 (NAZ EDTA) <LOQ (0.00246 ng/ml) <LOQ (0.000625 ug/ml)
20457 (NA2 EDTA) <LOQ (0.00240 ugfemlL) <LOQ (0.000525 ng/ml)
20468 (EDTA) <LOQ (0.00240 wgiml) <L.OQ (0.000625 ug/mL)
20470 <LOQ (0.00240 ug/mL) <LOQ (0.00052S ugfml) . ,
20472 <L0Q (0.00240 gimL) <LOQ (0.000625 ag/ml) - i
20473 <LOQ (0.00240 ugfml) <LOQ (0.000625 ug/ml) |- =
20474 (NA2 EDTA) <LOQ (0.00240 wy'mlL) <LOG (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 <L.OQ (0.00240 wg/mL) <LOQ (0.000625 ug/mL)
20485 (Heperin) <LOQ (0.00240 wgfml.) <LOQ (0.000625 ug/mL) -
20486 (Heparin) - <LOQ (0.00240 agfml) NA <LOQ (0.000625 wgimL) o NA
_ 20487 (Heparin) <LOQ (0.00240 ugfml) <LOQ NA <1.0Q (0.000625 ug/mL) <LOQ NA
Blood SSLA9 (7.2 mg K2 EDTA) <L0OQ (0.00958 ug/ml) T
Stellar Sealion SS1.50 (7.2 mg X2 EDTA) <LOQ (0.00958 ugfnl) I
SSL31 (1.2 mg K2 EDTA) <LOQ (0.00958 up/ml) 1
SSL52(7.2 mg K2 EDTA) <LOQ (0.00958 ug/ml) 1
SSL53 (7.2 mg K2 EDTA) ' <LOQ (0.00958 ugfthL) 1
SSLS4 (1.2 mg K2 EDTA) <LOQ (0.00958 ugfenl) 1
SSLSS (5.4 mg K2 EDTA) <LOQ (0.00958 wgfmL) 1
SSL35 (5.4 mg K2 EDTA)*® <LOQ (0.00958 wg/mL) 1
SSL57 (5.4 mg K2 EDTA) <LOQ (0.00958 ugimL) 1
SSLS8 (5.4 mg X2 BEDTA)* <LOQ (0.00958 wg/mL) 1
SSLS9 (5.4 mg K2 EDTA) <LOQ (0.00958 ng/nL) NA 1 NA
SSL50 (5.4 mg K2 EDTA)® <LOQ (0.00958 wg/ml.) <L0Q NA 1 1 NA
1= May nead © rerum. all sampiles for FFOSA. interfereat present ta both mmalyse ] PFOS = Perfluorooctanepulfonnte
¢ Surrogate >50% deviati NB = Not Bxtracted - PFOSA = Pefluorcoctane sulfonmmide
¢ Swrogms >30% deviation, not confirmed B = Lost dusing extraction PFHS = Perfluorchexanesul{onate
#¢ PFOS NOT confirmad; MS transits iation > 30% NA = Not Apglicable POAA = Perflvorocctancate
Dute Entered/By: 113200, ¢1/21/00 MMH/LAC NV = Not Verified
Date Verified/ By: 02/10/00 kjh LOQ = Limit of quantitation
BTS-8-3.1 $9/00
Bacel Version 395 GEN-030-sore. xls

3:37PM
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Study:

Product Number(Test Substance):
Matrix:

Method/Revision:

Analytical Equipment System Number
[nstrument Software/Version:

FACT-GEN-030

MSU Environmental Samples

GENO30 MSU Environmental Samples

Yarious

Various

ETS-3-6.0 & ETS-3-7.¢
Soup 020199, Amelia 062498

Massiynx 3.3
Date of Extraction/Analysu 12/12/99 SALKK/SRP/CSH
Date of Analysis/Analyst 01/10:00 MMH
Date of Data Reduction/Analyst: OH12/00 IAS
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. uyg MS/MSD RPD ug/g or % Rec. gy MS/MSD RPD
Method Blk MSU12149-HZOunfil 5-1° NA 0.0163 NA <L0Q(0.0342) NA
Unfiltered water MSU12149-H2Cunf} 5-2¢ NA <LOQ ( 0.00695) NA NA <LOQ (0.0342) <L0Q NA
Mcthod Bik MSUT2145-R2001 51+ NA <LOG ( 0.00696) NA <L0Q (0.0342) NA
Filteved water MSU12149.H20fi1 5-2¢ NA 00257 NA NA <LOQ ( 0.0342) <LOQ NA
Mauix Bik MSU12 149-Fiahbik 5-1 NA 0.00943 <[0Q (0.0342)
Fish Liver MSLU12149-Fishbik 5-2 NA 0.00985 172 <LOQ ( 0.0342) NA
MSU12149-Fishblk 5-3° NA 0.00454 0.00796 0.00296 <LOQ (0.0342) <LOQ NA
Qc CPM-BINT-MS 5-1.2 NA % 0%
250 ng/g CPM-B2NG-MS 5-1-2 NA 31% 45% 53% 45% 53% 28%
CSM-19950300301-MS 5-1-2 . NA 160% T48% -
CSM-1999030-03-01-MSD 5-1-2 NA 127% 143% 2% 183% 166% 21%
LWM-1999029-16MS 512 |~ NA 7% 129%
LWM-1999029-11-MS 5-1-3 NA 122% 95% 59% 130% 130% 0%
BTM-1999040 08-MS S-1-2 NA 148% T“4%
BTM-1999040-10-MS 5-1-2 NA 166% 157% 1% 168% 156% 15%
Mnscle BINI X 2101 <L0Q ( 0.0342)
Carp BIN2 X 0.0784 <LOQ (0.0142)
BIN7 X 0.0905 <LOQ (0.0342)
BIN1O X oos7s <L0Q (0.0342)
. B2N2 X 0.105 <L0Q (0.0342)
k3 B2IN6 X 00%9¢ <LOQ (0.0342)
= B2N8 X 0.0596 <LOQ (0.0342)
BIN10 X 0.0838 <LOQ (0.0342)
Carpt* x 0297 642 <LOQ(0.0342) NA
Carp2* X 0.243 0.124 0.0793 SLOQ (0.0342) <LOQ NA
Muscle 1999030-01 NA 0189 <L0Q ( 0.0343) -
Chinook Salmon 1999030-02 T 0.126 <LOQ { 0.0342) . R
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
1996030-03-04 X 0.0573 0.107 - 1 outlicr 0.0562 <L.0Q( 0.0342) <LOQ NA -
Muscle 1959029-11% X 0.168 <[0Q ( 0.0343)
Lake Whitefish 1999029-12* X 0.130 <LOQ (0.0342)
1999029-13 X 0.0967 <LOQ(0.0342) .
199902914 X 0.0983 - 26.4 <LOQ{0.0342) NA
1999029-16 X 0.1659 0.132 0,0348 <LOQ { 0.0342) <1L0Q NA -
Muscle 1995040-01 X <LOQ ( 0.00696) - <LOQ {0.0342) -
Brown Trout 1999040-02 *¢ X oo <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 b'e <LOQ ( 0.00696) <LOQ(0.0342)
1999040-06 X <LOQ ( 0.00696) <LOQ ( 0.0342)
1999040-07 NA <LOQ (0.00696) <LOQ(0.0342)
1999040-08 x 0.0450 <LOQ (0.0342)
1999040-09 NA <LOQ ( 0.00696) NA <LOQ ( 0.0342) NA
1999040-10 NA <L0Q(0.0065%) | <LOQ-1 outtier | NA <LOQ( 0.0342) <0Q NA
* High (>50%) surrogaic deviations NE = Not Extracted PFOS = Perfluorcoctanesul fonate
** PROS NOT confirmed; MS transitions variation > 30%, B = Lost during cxtraction PFOSA = Pefluorooctane sulfonamide
Duie Emered/Analyst 0172400, 01725400, 01/2800 LAC NA =Not Applicable PFHS = Perfluorchexanesulfonate
Date VerifielAnalyst  02/10/00 kjh LORQ = Limit of Quantitation POAA = Perfluorocctanoste :
X = Verified PFOS concentration
)
ETS-8-7.0 5/9/00
Excel Version 5/95 GEN-030-liver xis

281

4.0035

445 PM
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Study:

Product Number(Test Substance):

Matrix:
Method/Revision:

Analytical Equipment Systemn Number-
Instrument Software/Version

FACT-GEN-030

MSU Environmental Samples

GEN030 MSU Eavironmental Samplcs

Various
Various

ETS-8-6.0 & ETS-3-70
Soup 020199, Amelia 062498

BExcel Version 595

GEN-030-liver.xls

2814.0036

Massiynx 3.3
Date of Extraction/Analyst: 12/12/99 SALKK/SRP/CSH
Date of Analysis/Analyst: 01/10/00 MMH
Date of Data Reduction/Analyst: 011200 1AS
Sample Data
MUSCLE —
Group Sample # Coneentration Meau RSD Concentration Mean RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
up/g or % Ree. wg/e MS/MSD RFD ag/g or % Rec. gy MS/MSD RPD
Method Blk MSU12149-H20unfil 5-1° <LOQ(0.0359) NA <LOQ (0.0188) A
Unfiltered water MSU12149-H20unfil 5-2¢ <LOQ (0.0359) <LOQ NA <LoQ (00188 | <LOQ NA
Method Blk MSUI12149- 12011 5-1* <LOQ ( 0.035%) NA <LOQ ( 0.0188) NA
Filtered water MSU12149.H20f1 53¢ <LOQ ( 0.0359) <LOQ NA <LOQ( 0.0133) <LOQ NA
Matrix Blk MSU12149-Fishbik 51 <LOQ ( 0.0359) <L0OQ ( 0.0188)
Fish Liver MSU12149-Fishblk 5-2 <LOQ ( 0.0359) NA <LOQ ( 0.0138) NA
MSU12149-Fishblk 5-3* <LOQ ( 0.0359) <LOQ NA <LOQ { 0.0188) <LOQ NA
QC CPM-BINT-MS 5-1-2 % 1%
250 ng/g CPM-BING-MS 5-1-2 19% 1% 142% 13% 12% 19%
CSM-1999030-03-01-MS 5-1-2 139% ™
CSM-1999030-03-01-MSD 5-1-2 178% 158% . 25% 69% 3% 11%
LWM.1999029-16-M5 3-1-2 146% 61%
LWM.1999029-11-M$S 5-1-3 105% 125% 33% 76% 58% %
BTM-1999040-00-MS 5.1.2 147% B30%
BTM-1999040-10-MS §-1-2 152% 150% 3% % . B% %
Muscle BINI <LOQ ( 0.0359) <L0Q ( 0.0128)
Carp BIN2 <LOQ ( 0.0359) <LOQ ( 0.0138)
BIN? <LOQ ( 0.0359) <L0Q ( 0.0128)
BiN10 <LOQ (0.0359) <LOQ ( 0.0138)
. BIN2 <LOG (0.0359) <LOQ ( 0.0138) .
4 BING <LOQ (0.0359) <LOQ ( 0.0138)
t B2N8 <LOQ ( 0.0359) <LOQ ( 0.0128)
B2N10 <LOQ (0.0359) <LOQ ( 0.0138)
Carpi® <LOQ ( 0.0359) NA <LOQ ( 0.0138) NA
Cam2® <L0OQ ( 0.0359) <L0Q NA <L0Q(0.0138) | <LoQ NA
Muscle 1999030-01 "<L0Q ( 0.0359) <L0Q ( 0.0188)
Chinook Salmon 199903002 <LOQ ( 0.0359) <LOQ ( 0.0188) -
1999030-02-01 <LOQ ( 0.0359) <L0Q ( 0.0188)
1999030-02-04 <LOQ (0.0359) <LOQ ( 0.0138)
1999030-03-01 <LOQ ( 0.0359) NA <L0OQ ( 0.0138) NA
1999030-03-04 <LOQ (0.0359) <LOQ NA <LOQ (0.0138) | <LOQ NA
Muscie 1999029-11* <L0OQ (0.0359) <LOQ ( 0.0188)
Lake Whitefish 1999029-12¢ <LOQ ( 0.0359) <L0OQ ( 0.0188)
1999029-13 <LOQ (0.0359) <LOQ ( 0.0188) a
199902914 <LOQ ( 0.0359) NA <LOQ ( 0.0188) NA
1999029-16 <LOQ { 0.0359) <LOQ NA <LOQ ( 0.0138) <LOQ NA
Mouscle 1999040-01 <LOK) ( 0.0359) <LOQ ( 0.0188)
Brown Trout 1999040-02 ** <LOGQ ( 0.0359) <LOQ( 0.0138)
1995040-03 <LOQ (0.0359) <LOQ ( 0 0128)
1995040-04 <LOG ( 0.0359) <LOQ ( 0.0188)
1999040-05 <L0Q (0.0359) <LOQ ( 0.0138)
1999040-06 <LOQ (0.0359) <L0Q ( 0.0188)
1999040-07 <L0Q (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 deviazions NE = Not Extracted PFOS = Perfluorooctanesul fonate
** PFQS NOT confirmed; MS transitions variation > 30% E = Lost during extraction PFOSA = Pefluorooctane sulfoasmide -
Dale Entered/Amalyst:  01/24/00, 01/25/00, 0172200 LAC NA =Not Applicable PFHS = Perfluorchexancsulfonate
Daie Verified/Analyst:  02/10/00 kG LOQ = Limit of Quantitation POAA = Parflacrooctancete
X = Verified PFOS concentration
-b
]
]
1
).
ETS-3-7.0

4.46 PM
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FACT-GEN-030
MSU Environmental Samples

Study: GENO030 MSU Environmental Samples
Product Number(Test Substance): Various
Matrix: Various
Method/Revision: ETS-3-6.0 & BTS-1-7.0
Analytical Equipment System Number Ametia 062498
Instrument Software/V ersion: Massiynx 3.3
Date of Extraction/Analyst: 12/12/99 SALKI/SRP/CSH
Date of Analysis/ Analyst: 01/1/00 MMH
Date of Data Reduction/Analyst: 0L/11/00 1AS
Sample Data
MUSCLE and ECGS
Growp Sampie 7 FFOS Coacentration Mean RSD Conceatration Meas ~ %D
Dose Verified of PFOS PFUS Std. Dev. of PFHS PFHS Std. Dev.
up/g or % Rec. L ] MS/MSD RPD *yg or % Rec. o MS/MSD RPD
Method Bik MSU12159-H208 1k -enfikcred-5-9 NA <LOQ (0.0174) NA <LOQ (0.0342) Na
Water MSU12139-H2081k- Gheared-5-9 NA <LOQ (0.0174) <LOQ NA <LOQ (0.0342) <LOQ NA
Matriz Bk EggBk-51 NA <LOQ (0.0174) <LOQ (0.0347)
Bgg EggBk-5-2 NA <LOQ (0.0174) NA <LOQ (0.0342) NA
EggBk-5-3 NA <LOQ (0.0174) <LOQ NA <LOQ (0.0342) <LOQ NA -
QC FGW-ALSWCR-TD2 62598 -MS-5-1-1 X 3 16%
250 ng/g FGW-ALSWCR-TD? /259%-MSD-5-1-2 X 7% 46% % 16% 16% 3%
FGE-AL | |0-HP2V/ TS558 MS-5-1-1 B3 3% 10%
FGE-ALL18-HP26/2598 - MSD-S-1-2 X 15% 14% 3% 12% 1% %
LWE-15999029-13-MS-5i-2 X 146% 30%
LWE-19999029-13-MSD-5-1-2 X 104% 125% 3% 3% 33% 16%
BTE- 1999904001 M5-5-1-2 | E3 121% 7%
BTE-19999040-01 MSD-5-1-1 X 167% 144% 32% C ST 5T% 1%
Carp Dict & (CampB) ~ X+ <LOQ (0.0174) - <L0Q (0.0342)
Diet 2 (Carp6) b b4 <LOQ (0.0176) <LOQ (0.0342) .
Diet 3 (Carp®) X 0.0267 NA <LOQ (0.0342) . NA
Diet 4 X 0.0278 0.0272 - 2 outtiers NA <1.0Q (0.0342) 40Q . NA
Frog Muscle AL-113-YOY ON26/98 ** Xeoe 0.00243 <LOQ (0.0342)
Wholdbody ALSWCR-TD 0503/498 ** X <L0Q (0.0174) <LOQ (0.0342)
ALSWCR.TDZ 06/25/09 ** X o <L0Q (0.0174) <LOQ (0.0342)
KZCKDM-TUV OM26/98 ** Xee <L0OQ (0.0174) <A0Q (0.0342)
h KZCKXDM-TD 0600598 ** Xeoe a.0216 «<LOQ (0.0342)
i, KZCKDM-TD-2 062508 ** X <LOQ (0.0174) <LOQ (0.0342)
& SI0002-TD-2 OsSME °* X o <LOQ (9.0174) NA <10Q (0.0342) NA
. A SH002-TD-2 0672588 ** X ** <L0Q(0.0174) | <LOQ-2outliens NA <LOQ (0.0342) <L0Q NA
Green Frog Eggs - AL-113-HPSY 06298 x | <LOQ(0.017%) <L0Q (0.0342)
AL-11%-HPM 062558 x : <LOQ (0.0174) <L0Q (0.0342)
SJO001 06A3/58 *= X e <LOQ(0.0174) NA <LOQ (0.0342) NA
SJ001_06/05/98 X <LOQ (0.0174) <L0Q NA <LOQ (0.0342) <L0Q NA
Lake Whitefish Eggs 1999025-13 X 0145 63.5 <LOQ (0.0342) NA
1999029-14 X 0.381 0.263 0,167 <LOQ (0.0342) <L0Q - NA
Brown Trout Eggs 1959040-01 X 00749 <LOQ (0.0342) =
1999040-04 X 0.0675 L1 <LOQ (0.0342) —NA
1999040-06 X 0.0438 0.0637 0.0134 <LOQ (0.0342) <LOQ NA
TTigh (>50%) rurrogate devistions NE - Not Exracied PFOS = Perfluorooctnesulionat:
** PFOS NOT MS ir >H% E = Lost during extraction PFOSA = Peflnorooctae sulfonsrride
Date Entered/Analyst: 01/21/00, 012400 LAC NA = Not Applicable © PFHS = Perfluorchexancrulfonae
Date Verified Analyst: Q2/10/00 kjh LOQ = Limit of Quentitation POAA = Pafluorooctmoae.
X = Verified PFOS concentration
)
ETS-8-7.0 S/L0/00
Bace] Version 595 GEN-Q30iver.als 6:46 AM
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FACT-GEN-030
MSU Environmental Samples

Study: GENOJO MSU Environmontal Samples
Product Number( Teat Subsuance): Various
Maaix: Various
Method/Revision: ETS-3-6.0 & BTS-8.7.0
Analytical Equipment System Number: Amelia 062498
Instrument Software/Version: Masalynx 3.3
Date of Extraction/Analys: 1212199 SALKK/SRP/CSH
Date of Anlysis/Analyst 01/10/00 MMH
Date of Data Reduction/Analyst: 01/11/00 IAS
Sample Data o
MUSCLE and EGGS
Growp Sample ¥ Conceatration Mean RSD Coacentration Mean RSD .
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Rec. g MS/MSD RPD RE'E of % Rec. up/r MS/MSD RPFD
Method Blk MSU12159-H20Bk-unfiltered-5-9 «L.0Q ( 0.0359) NA <LOQ (0.0128) NA
Water MSU12159-H20BIKk-filtered-5-9 <L0Q(0.05%) | «awoq NA <LOQ ( 0.0188) <L0Q NA
Marix Blk EggBIk-5-1 <LOQ ( 0.0359) <LOQ( 0.0188)
fay EggBN-5-2 <LOQ ( 0.0359) NA <LOQ (0.0188) NA
EggB&-5-) <L0Q(0.035%) | <«woQ NA <LOQ (0.0188) <LOQ . NA
Qc FGW-ALSWCR-TD? 6/25/98.MS-5- 1.3 % %
250 ng/g FGW-ALSWCR-TD2 &25/98-MSD-5-1-2 1% M% 4% 9% o 1%
FGE AL 18- AF2W25/58-M5-5-1-2 % %%
PGE-AL113-HP26/28/98-MSD-5-1-2 26% 24% 15% 4% 50% 16%
LWE- (9999G29-13-MS-5-1-2 9% 68%
LWE-19995029-13.MSD-5-1-2 8% 36% M 4% 66% 6%
BTE-|9999040-01-M3-5-1-2 %% 104%
BTE-19999040-01-MSD-5-1-2 112% 105% 13% 108% 106% %
Carp Diet 1 (Garp3) ** <L0Q( 0.0355) TOQ( 0.018%)
Diet 2{Carp6) <L0Q { 0.0359) <A.0Q (0.0183)
<L0Q ( 0.0359) NA <LOQ (0.0188) NA
<L0Q(0.0359) | <LOQ NA <LOQ (0.0188) <LOQ NA
Frog Muscle <LOQ (0.0180) <LOQ (0.0188)
Wholebody <1.0Q ( 0.0180) <40Q(0.0188)
<LOQ ( 0.0180) <L0Q( 0.0133)
<LOQ( 0.0180) <LOQ( 0.0138)
<LOQ ( 0.0180) <L0Q ( 0.0123)
. <LOQ (0.0180) <LOQ( 0.0188)
Ex <LOQ(0.0180) NA <LOQ( 0.0188) Na
e <LOQ(0.0180) | <LOQ NA <LOG( 0.0188) <L0Q NA ",
Greea Frog fep ALTISHP9 06/25/08 <LOQ ( 0.0180) <LOQ ( 0.0183) ke
AL-118-HP94 06725/98 - <LOQ ( 0.0180) <LOQ ( 0.0183) .
5J0001 0&/O3/9B ** <LOQ ( 0.0180) NA <LOQ( 0.0188) NA
$J0001 06/05/98 <LOQ(0.0180) | <LOQ NA <LOQ ( 0.0128) <LOQ NA B
Lake Whitefush Eggs 199902513 s <LOQ ( 0.0180) NA <LOQ (0.0188) NA
1999025-14 <LOQ(0.010) | <LOQ NA <LOQ ( 0.0188) <LOQ NA
Brows Trout kzgs 1999040-01 <LOQ ( 0.0180) <LOQ ( 0.0188)
1999040-04 <LOQ( 0.0180) NA <LOQ (0.0138) NA
1999040-06 <LOQ(0.0180) | <LOQ NA <LOQ ( 0.0188) <L0Q NA
* High (>50%) surrogate deviations NE = Not Extracted PFOS = Paflucrooctancsulfonate -
** PFOS NOT confirmed; MS transitioas varfation > 30% E = Lost during extraction PFOSA = Peflusrooctane sulfonamide
Dase Evtorod/Analyst 01/21/00, D1/24/00 LAC NA =Not Applicsble PFHS = Perfluorohcumenlfonate
Date Verified/Analyst: 0%/10/00 kh LOQ = Limit of Quantitation POAA = Perfluorooctancete
- X= Verified PFOS concentration ’
ET3-3-7.0 $/10/00
Ereel Version 5/95 GEN.-030-tiver.xls 6:46 AM

2814.0038
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Study:

Product Number(Test Substance)

Marnix:
Method/Revision

Analytical Equipment System Number
{nsoument Software/Version

Date of Extraction/Analyst.
Date of Analysis/Analyst

Date of Daia Reduction/Analyst-

FACT-GEN-030

MSU Environmental Samples

GENO030 MSU Environmental Samples
Various

Various

ETS-8-6.0 & ETS-8-7.0

Soup 020199, Amelia 062498
Masslynx 3.3

1212199 SALKK/SRP/CSH

1217799, 12,2099, 12/28/99, 12/29/99, 01/03/00, 01/06/00 [AS/MMH

12/20/99, 12/21/99, 12/22/99, 12/30/99, 01/03/00, 01/05/00, 01/07/00 MMH/IAS

P

Sample Data
Miscellaneous Liver
Group Sample # PFOS Concentraton Mean RSD Concentration Mean “RSD
Dose Verified of PFOS PFOS Std. Dev. of PFHS PFES Std. Dev.
ug/g or % Rec. ug/y MS/MSD RPD ug/gor % Rec. ug/g MS/MSD RPD
Method Blk MSU2129-H20BIk-unfiltered-5-1 NA NA NA 1
Unfiltered water MSU12129-H20BIk-unfiltered-5-2 NA NA NA .
MS5U12129-H20BIk-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-H20BIk-unfiliered-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 Blk MSU12129-H20BIk-filtered-5-1 NA NA NA
Filtered water MSU12129-H20BIk-filtered-5-2 NA NA NA
MSUI2129-H20BIk-filtered-5-3 NA E E
MSUI2129-H20BIk-filtered- 54 f NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BIk-itered-S-5 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BIk-filtered-5-6 NA <LOQ (0.0696) <LOQ (0.0171)
MSU12129-H20RBlk-filtered-S-7 NA <LOQ (0.0696) NA <LOQ (0.0171) © NA
MSU12129-H20BXk-filtered-5-8 NA <LOQ (0.0696) <LOQ NA <LOQ (.o171) <LOQ +  NA
Matrix Blk FSH12129-LwBIk-5-1 NA 0.0303 <LOQ (0.0171)
Fish Liver FSH12129-LwBIX-5-2 NA 0.0331 321 <L0Q {(0.0171) NA
. FSH12129-LvrBIk-5-3 NA 00170 0.0269 0.00862 <! {0.0171) <LOQ NA
Mawix 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)
& -RBL12129-LvrBIk-5-3 NA <LOQ (0.0696) <LOQ (0.0171)
R RBL12129-LvrBik-5-4 NA <LOQ (0.0656) <L0Q {0.0171) .
RBL12129-LvrBIk-5-5* NA <LOQ(0.0696) NA <LOQ (0.0171) NA
RBL12129-LwrBlk-5-6* NA <LOQ (0.0696) <LOQ NA <L0Q (0.0171) <LOQ NA
QC Mink Liver, D530, MS-5-1-1 NA 145% 81%
250 nglg Mink Liver, D530, MSD-5-1-2* NA 538% 342% 115% 0% 35% 21%
CSL-1999030-03-01-MS-5-1-2* NA 196% 116% )
CSL-1999030-03-01-MSD-5-1-2¢ NA 140% 168% 33% 112% 114% J-. 4%
LWL-1999029-12-MS-5-1-2* NA 21% S™% -
1.WL-1999029-12-MSD-$-1-2* NA 287% 304% 1% 68% 63% 18%
BTL-1999040-01-M5-5-1-2° NA 138% 2%
BTL-1999040-01-MSD-5-1.2¢ NA 132% 135% 5% 34% 3% 4%
TNL-TU54-MS-$-1-2 NA 68% 55% I
TNL-TUS4-MSD-5-1-2 NA E 68% NA " E 55% NA
FSL-P295-MS-5-1 NA 91% 9%
FSL-P295-MSD-5-1 NA 86% B33% 6% 34% 20% 15%
PBL-980390LB-MS-5-1 NA 1% 70%
PBL-980390LB-MSD-5-2* NA 179% 9% 163% 76% 13% %
GFL-KZCKDM-D1-MS-5-1.2 NA 9% n%
GFL-KZCKDM-D1-MSD-$-1- NA 105% 9% 12% 9% 86% 9%
TTL-LCPTR99503C-MS-5-1-2° NA 90% 66%
TTL-LCPTR99503C-MSD-5-1-2 NA 100% 95% 11% T2% 9% - 8%
MTL-10Vancicave98-MS-5-1-2 NA 7% T4% .
MTL-IOdea_vaS—MSD-S—l-Z NA 39% 34% 1% 34% 79% ~  13%
Liver 1999030-01 X 0.109 <LOQ (0.0171)
Chinook Salmon 1999030-02 X 0.169 <LOQ{0.0171)
1999030-02-01 NA 0.0328 <L0Q {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 0.0405 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 0.0319 201 <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) -
Brown Trout 1999040-02 NA <LOQ ( 0.0174) <LOQ(0.0171) i
1999040-01 NA <LOQ ( 0.0174) <LOQ (0.0171) .
1955040-04 NA <LOQ( 0.0174) <LOQ(0.0171) -
1999040-05 NA 0.0255 <LOQ(0.0171) 3
1999040-06 NA <LOQ( 0.0174) <LOQ(0.0171)
1999040-07 NA <LOQ ( 0.0174) <L0Q(0.0171)
1999040-08 NA <LOQ( 0.0174) <LOQ(0.0171)
1999040-09 NA <LDQ( 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 = Perfluorooctancsulfonate
. E = Lost during extraction PFOSA = Pefluorooctane sulfonamide
Date Entered/Analyst: 12122/99, 12/28/99, 12/29/99, 12/30/99, NA =Not Applicable PFHS = Perfluorohexanesulfonate
01/12/00, 01/17/00, 01/18/00 LAC LOQ = Limit of Quantitation POAA = Perfluorooctanoate
Date Verified/Analyst: o X = Verified PFOS concentration
ETS-8-7.0 3/9/00
Bxcel Version ¥95 GEN-030-liver.xls 446 PM

© 2814.0039
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FACT-GEN-030
MSU Environmental Samples

Study: GENO30 MSU Environmental Sampies
Product Number(Test Substance) Various

Matrix; Various

Method/Revision:

ETS-8-6.0 & ETS.8-7.0
Soup 020199, Amelia 062498
Massiynx 3.3

Analytical Equipment Systern Number:
Insrument Software/Version:

Date of Extraction/Analyst: 121299 SAL/KK/SRP/CSH
Date of Analysis/Analyst: L217/99, 12/20/99, 1 2/28/9, 12/29/99, 01/03/00, 01/06/00 [AS/MMH
Datc of Data Reduction/Analyst:

1220199, 12/721/99, 12/722/99, 12/30/99, 01/03/00, 01/05/00, 01/07/00 MMH/IAS
Sample Data

Miscellaneous Liver

Group Sample # Concentration Mean RSD Concentration Mean RSD .
Dose of POAA POAA Sid. Dev. of PFOSA PFOSA Std. Dev.
ug/g or % Rec. up/e MS/MSD RPD ug/g or % Rec. ugg MS/MSD RPD
Method Blk MSU12129-H20BIk-unfitered-5-1 NA NA
Unfiltered water MSU12129-H20BIk-unfiered-5-2 NA NA
MSU12129-H20BIk-unfitered-S-3 <L0Q (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-unfiltered- 54 <LOQ(0.0719) <LOQ ( 0.0188) '
MSU12129-H20BIk-wofikered-5-5 E E
MSU12129-H20BIk-unfiltared- 5-6 <LOQ (0.0719) <LOQ ( 0.0188)
MSU12129-H20BIk-unfiltered-5-7 <LOQ (0.0719) NA <LOQ ( 0.0188) NA
MSU12129-H2081k-mfiltered-5-8 <LOQ (0.0719) <LOQ NA <LOQ (0.0188) <LOQ NA
Method Blk MSU12129-H2OBIk-Ghered-5- 1 NA NA
Filteved water MSU(2129-H2OBIk-filieved-5-2 NA NA
MSU12129-H20B!- filiered 5-3 B B s
MSUI2129-H20B1k-8hered- 54 <1L0Q{0.0719) <LOQ ( 0.0188)
MSU12129-H2OBIk-filered-5-S <LOQ (0.0719) <LOQ (0.0188)
MSU12129-H20BIk-filiered- 5-6 <LOQ (0.0719) <LOQ ( 0.0188)
MSU12129-H20Bk-6hexed-5-7 <L0Q (0.0719) NA <LOQ (0.0188) NA
MSU12129-H20BIk- filierod-5-8 <LOQ (0.0719) <LOQ NA <L0OQ ( 0.0188) <L0Q NA
Matrix Blk FSH12129-LviBlk-5-1 <LOQ (0.0719) <LOQ (0.0188)
Fish Liver FSH12129-LviBk-5-2 <LOQ (0.0719) NA <LOQ ( 0.0188) NA 5
FSH12129-LwBlk-5-3 <LOQ (0.0719) <LOQ NA <LOQ (0.0188) <LOQ NA
Matrix Blk RBL12129-LwB&k.5-1 <LOQ (0.0719) <LOQ (0.0188)
Rabbit wa,’, ' RBL12129-LviBKk.S-2 <LOQ (0.0719) <LOQ (0.0188)
L RBLI12129-LwBLk-S-3 <LOQ (0.0719) <LOQ ( 0.0188)
RBL12129-LwiBIk-S—4 <LOQ (0.0719) <LOQ (0.0188) 5
RBL12129-LyBIk-S.5¢ <LOQ {0.0719) NA <LOQ { 0.0188) NA
RBL 121 29-LviBlk-5-6* <LOQ (0.0719) <LOQ NA <LOQ (0.0188) <LOQ NA
QC Mink Liver, D530, MS-$-{-1 6% 43% “ie
250 ng/g Mink Liver, D530, MSD-5-|-2¢ 84% 85% 3% 31% 62% .. 60%
CSL-1999030-03-01-MS-5-1.2¢ 131% 64% .
C5L-1995030-03-01-MSD-5-1-2* 111% 121% 17% 52% 58% 21%
LW1-1099020-12-MS-5-12* 133% ™%
LWL-1999029- 12-MSD-5-1-2* 145% 129% P 3% 0% %
BTL-1999040-01-MS-5-1.2¢ 127% 94%
BTL-1999040-01-MSD-5-1-2* 120% 124% 6% N% 91% 3%
TNL-TUSA-MS 5-1-2 % 7% —
TNL-TUS4-MSD-5-1-2 E B4% NA E 71% NA
FSL-P295-MS-5-1 T2% B7%
FSL-P295-MSD-5-1 20% 76% 10% 82% B5% %
PBL-980390LB-MS-5-1 85% 1%
PBL-9803%0L B-MSD-5-2* 129% 107% 41% 65% 68% %
GFL-KZCKDM-DI-MS-$-1-2 * 82% 2%
GFL-KZCKDM-D1-M5D-5-1- 103% 2% 2% 93% 88% 12%
TTL-LCPTR99503C-MS-5-1-2* % 8%
TTL-LCPTR99503C-MSD-5-1-2 4% 69% 13% 71% 4% 10%
MTL- 10Vancleavc?8-MS-5-1-2 100% 4%
MTL-10Vancleaved8-MSD-5-1-2 75% 83% 9% T4% T4% 0%
Tiver 1999030-01 <L0Q (0.0719) <LOQ ( 0.0188)
Chinook Salmon 1999030-02 <L0Q (0.0719) <LOQ ( 0.0188)
1999030-02-01 <LOQ (0.0719) <LOQ ( 0.0118)
1999030-02-04 <0Q (0.0719) <LOQ ( 0.0128)
1999030-03-01 <L0Q(0.0719) NA <L0Q ( 0.0188) NA
1999030-01-04 <LOQ (0.0719) <LOQ NA <LOQ ( 0.0188) <LOQ NA
Liver 1999029-11 <LOQ (0.0719) <LOQ ( 0.0188)
" Lake Whitefish 1999029-12 <LOQ(0.0719) <LOQ ( 0.0188)
1999029-13 <L0OQ (0.0719) <LOQ ( 0.0188) <
1999029-14 <LOQ(0.0719) NA <LOQ ( 0.0188) NA o
1999029-16 <LOQ (0.0719) <LOQ NA <LOQ ( 0.0188) <LOQ NA 1
Liver 1595040-01 <LOQ (0.9919) <LOQ (0.0188)
Brown Trout 199904002 <L0Q (0.0719) <L0OQ (0.0188)
1999040-03 <LOQ (0.0719) <L.0Q ( 0.0138)
1999040-04 <LOQ (0.0719) <LOQ ( 0.0188)
1999040-0% <LOQ (0.0719) <LOQ ( 0.0128)
1999040-06 <LOQ (0.0719) <LOQ { 0.0128)
1999040-07 <LOQ (0.0719} <LOQ ( 0.0188)
1999040-08 <LOQ (0.0719) <LOQ( 0.0138)
1999040-09 <LOQ (0.0719) NA <LOQ (0.0188) NA
199904010 <LOQ (0.0719) <L0Q NA <LOQ ( 0.0188) <LOQ NA
* High (>50%) surrogaic deviations NE = Not Bxtracted PFOS = Perfluorocctancrulfonate :
B = Lost during extraction PFOSA = Pefluorcoctane sulfonsmide "
Date Entered/Analyst: L2299, 12728199, 12729/99, 12730099, NA = Not Applicable PFHS = Perfluorahexanesulfonatc
01/12/00, 01/17/00, 01/ 1300 LAC LOQ = Limit of Quantitation POAA = Perfluorooctancate
Datc Verifiecd/Analyst: a X = Verified PFOS concentration
- t
ETS$-8-7.0 . 59000
Bxcel Version 5/95 GEN-030-liver.xls 4:46 PM

3M_MNO01666036
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FACT-GEN-030
MSU Envirommental Samples

Prodect Nombee(Test Swbatance ) Various
Matriz: Variow
Mathod/Revision: ETS4-60 & ETS-8-70
Ansdyrioal Equipment Sysarm Nwmber Seup 020199, Amwila 062498
Imstrwent Software’Varson: Masalynx 33
Duse of Extraction/ Asslyst: 121299 SALKIUSRPICSH
Dute of Asalysio/ Amatynt: 1217199, 11/20/99, 122099, 12720/99, 0103400, 01/05/00, 010600, 010000 LASMMH
Date of Deta Raduct e/ Anal yut 122099, 12/21/99, 12722499, 173099, 014130, 01/03/00, 01/06/00, 01/07/00, 0111400 MMHVIAS
Sample Data
Miscell Uver
Gronp Samaple & oS Coaswatraten Menn R3D Concentration Mers RSD
Dese Verifled o rrO3 rros Sul. Dev. of PYHS rrus Sit Do,
or % Roe. wx MSMSD RID apg e % Rew. - MYMSD RID
‘Meibod BT MEUL T 00K wn it 31 NA NA NA 1
Unfiliersd weter MSU121 294008k waieved- 5-2 NA NA NA
MSU121 23-HO0BM wnMiarad- 3-3 NA €0Q (0.047) <L0Q 1.00683)
MSU121 2940000 vallbered- -4 NA <€0Q (0.0M7) <LOQ (0.00683)
NSUL21 2 HY0BK -enGltrei-3- 3 NA E 2
MSU121 2940000 wafierad- -6 NA <40q (9.06%6) <0Q (@071
MSUL1 234008 -mslared- $-7 NA <LOG (0.0696) NA aoQoi) NA
MSU12129-HOBI -walliared- 3-8 NA <0G (0 0696) aocg . Na 40Q(00171) L0Q Na
Method B MEU121 23 HOOBIK - Rlineed-5-1 NA NA NA
Filtored walar MSU121 23-HOOBM - Aiterad 3-2 NA NA Na
MSU121 29 HOOBK -Gmred-5-3 NA E 3
MSLT13135 HIOBM: Alrad 54 NA <L0Q (0.0347) <nq (0.00683)
MSUL21 2940081 (Shared-3-5 NA <LOQ (0.0347) <LOQ {0.00683)
ML 2129 HO0B K - Mhrend- 56 NA <LOQ (0.0696) <LoQEaT)
ML 21 3-H0B K- Siered 3-7 NA <4.0Q (0.0096) NA <0Q@o171) NA
MSU12129-HI0B - Bhared 54 Na X 09 NA _<0Q@etty 09 NA
Matrix B TSHIZIS-LwR-5-1 NA 0303 AOQG01TT)
Fish Liver FSHI2I S LorBR-$-2 NA oot 1] <LOQAITI) NA
FSHIAN ML whR 33 NA o7 0.026% 2.00862 0171 0g NA
‘Mairix DX BB 121 75-LwwBR-3-1 NA LoQ ATy | .. <A0Q (0.00683)
Rabivit Liver RBLIZIZLveBR-3-2 ™ NA A0Q @.0UT) 4.0Q (0.00683)
IBLINTLER-3-3 NA 40Q (0.0096) 40Q@OI7)
XBL12120LwwiBk-S4 NA 4LOQ (0.0696) 4.0Q©.0171)
MBL12129-LwBl-S-5° NA <AOQ M0656) A <4.0Q(0.0171) NA
B I2129-LveBik-5-6° NA <100 0.0096} <00 NA <oQEo17) a0q NA
T Miak Liver, D330, M3-5-1- NA W% CLY
230 apg Mink Liver, D330, MSD-3-1.2¢ NA n% % 115% % % 2% -
CIL-1995030-00-01-NE-5-1- T NA ) 1%
CSL-1999070-00-01 348D-8-1.2* NA 0% 20% 2% 1% 1106 Py
. LWL 19990911 38-5-1.2* NA I %
LWL 1999008 13 MED. S 1.3¢ NA N7 334% W0H o % 1%
- BTL-1999040-01-M8-3-1-2% NA % 0%
BTL-1999040-01-M9D-3-1.2° NA D% % ™ w% ™% %
B TNLTIDeM-512 NA % 5%
W TNL-TUSEMID-3-1:2 NA B o NA E % NA
FSL-P295.0M3-5-1 Nk 111% ™
PRLP295-MSD-5-1 NA 106% 109% ~ % 0% 1%
[ NA ™ %
PEE_O803908 B-MSD.5-20 NA D% 158% 102% % % ™
GFL-KZCKD-DA-MB-5-1-2 N NA 1% =%
GFLKZCROM-D)MSD- -1 NA 1 107% u% % % 9%
TILLCPTRIVIOC-MS-5-1-2° NA 2% 3 X
TTL-LOPTRISIONC MED-5-1-2 NA 102% ™% 10% % % ™
MTL-10Vauciarveds-M8-5-1 -2 NA 108% £
MTL-10Vancloave98-M8D-5-1-2 NA 118% 113% o) % 7% 13%
Liver P83 NA TOQ (0.0347) LOQ (0.00683)
Northers Fur Seal = T x .12 LOQ (0.00683)
P23 NA Q0547 LOQ (0.00683)
fcun NA NE NE
WCUKBO2 NA <LORQ (0.0347) €OQ (0.00683)
% CUKB O3 Na <LOQ 0.0347) 0.0587
% CUKBO? NA <40Q (0.6347) <LOQ (0.00683)
RVCUKBOS NA <Q0Q (0.0347) LOQ(2.00583)
W CUKH 19 NA <LOQ (0.0347) <LOQ (0.00683)
NCUKB 1! NA <LOQ .0347) <LOQ(.00683)
WCUKB 12 NA <0Q (0.047) <4.0Q(0.00683)
NWCUKBI13 . NA <LOQ (0.0347) <O (0.00683)
BCUXB 14 . NA aA0q @0uTy NA <L0Q (9.00683) NA
VCUKB IS NA <LOQ @07 | <10Q - 2 owttieen NA 0.0858 AOQ- 2 utlors NA
Uiver [-TH X 0,436 <0G (0.00683)
Polar Hear 01 x 2301 4.0 (0.00683)
980341 X (X} <L0Q(0.00683)
692 PLER 0013 x 047t <LOQ(0.006K1)
9901ITLE X as3e 40Q (9.00683)
0sTLE x o=t AOKQ (9.00683)
980390LE* X 2,309 4OQ (0.00683)
°03OLA x [} <LOQ (9.00883)
98036518 x 0328 <0Q (0.00583)
901128 X 0178 <L0Q) (0.00683)
9ITLA X 0313 4.0 (0.00683)
905MLD X [ £ 4.0Q (9.00613)
0SB x 0436 A.0Q 10.00683)
990600LD x axe 4O (0.00683) ]
99061085 x [+ 4.0 (9.00683)
9906571.C x 0.5 335 4.0G (0.00683) NA
95065518 X o2 0350 a.133 <2.0G (0.00683) aoq NA
Liver 0330 E3 0.974 LOQ (0.0171)
Mink Dosese x 268 LOQ (0171)
oS0 X 238 <40Q (0.0171)
Dosis X 0.574 40 (0.0171)
o630~ X w13 <<0Q @.0171)
DOs4* x 350 <LOQ (0.0171)
DI000 X 342 <10Q (@.0171)
D1z X P13 ] <LOQ (0.0171)
Diase x % | <LOQ @01T1)
D092 X p -] <LOQ .0111)
Ditio* x 333 <oQ P171)
onx x 36 <OQ (.0171)
DH3OX* X 1.96 . 40Q{.0171)
Dlis X £ <LoQ @.0171)
Dise X in 4.0Q (0.0171)
DI2a4 X 42 <0Q @017y
Dy x (e 330 <Loq @.0171) NA
D1580° X 3.68 2.6 0.919 <LOg (©.0171) cQ NA
T High (>30%) marrogete deviations soutwad. - 'NE = Not Exirscied TFOB = PerOorcoctasend foasts
** positive analyte confirmation was 00t ciesved, weed 499 ~> 99 gumsition. B = Lost durimg sxtraction PROSA © Paflwooctans sal foasmnide
Duts Entersd/Asalys: 1 2/22/99, | T2/, 122999, 12099, NA = Nt Appiiashie PFHS = ParBuorchexanewul ibasie
01/12/00, 011 7/00, 041800, 01/1%0, 01/ 0000 LAC 1.0Q = Limit of Quantitetion POAA = Perfleorocctancete
Dute Veriflad/Analyw 0 X » Verifiod PFOS concestration
.
BT3$-7.0 Y0
Ensel Varvion 395 OEN-0)0-tver nls

&ak AL

3M_MNO01666037

2814.0041



ETS8-70
Ensel Varvion 93

FACT-GEN-030

MSU Environmental Samples

Study: (ENDY0 MSU Eavirourrmtal Samples
Product Nwrher(Teet Subaiancal Verom
Memnx: Varsmme
Method Ravisics: ETS-4-60 & ET54-70
Asatyvical Equipmrat Sysem Number Sowp 120199, Artwlia 062098 s
Instrversat Software/Verseon. 13 :
Dute of Bxirsolion/Acel yul 121299 SALKX/SRPACSH '
Date of Amalysio/ Asalyst 1717799, 172099, | 22099, 12/299, 0103/00, D110, 010600, DI/DRD0 ASMMH i
Dt of Dute Raduction/Analyst: 12/730/99, 12721/99, | /2299, 1330499, 010100, 01/M5/00, 11/0600, 01/H700, A171 100 MMIVIAS .
Sample Data .
Miscellaneous Liver !
Crvep Semple ¥ Coneentration Woan RID Concentration Mes RID
[ ol POAA POAA $4d. Dv. of PFOSA mosa Sed, Dwv.
ny/g or % Ree. -y MI/MSD RFD g or % Ree. "y MI/MSD RPD
Method Bik MSU12129-HOOBk wafiliered-5-| NA NA
Unéitered onier MSU121 34208k wafthersd-5-2 NA NA
MSUI2 2-400BK amtiered-3-3 <LOQ (0.0M5) <LOQ{ 0.0181) ;
MSLI1 21 34008 -wnfiharad- $-4 <40Q (0.071%) anQ (01t
MSUIL2129-HOOB: -mnfihered- 3-3 B E
MSUIL2 23-H08k -maihared-5-5 <0Q (0.0719) 40Q ( 0.013n)
MSUI 21294008k amihered-5-T <oQ(0.ansy NA 20Q {0018y NA '
MSUIZEZ4308 anfihored-3-8 <L0Q (0.0719) o NA <LOQ (0.0188 09 NA
Marhod BOX MSUI21Z9-HI0BI - Shered-3-1 NA NA
Filtered waler MSUT2 29308k - (Sternd-3-2 NA NA .
MSUL2129.H0BI - Mbered- 5-3 E £ i
MSUI21 39 H00BLE- Alverad- 54 A0Q (00719 A.0Q (0.0188) -
MSU12129-000T- Mared-5-5 <0Q (047119 <40Q (00189
MSUI21284 D081 ltered-5-6 40Q (0.0 <40Q (9.0130)
MSUI21234208%-Ghered-5-7 <LOQ(OTI9) NA <LOQ(0.0180) NA
MSUI 128H0CR®  Siered-5-3 <0Q @M aog NA 400 (00180 409 NA
‘Matrix BIX FSHINI D Lwriik-3-1 <TOQ(0.0719) A0Q (96188)
Fidh Liver FSHIN L wBk-5-2 4.0Q ©0119) NA 40q (0.0139) NA
FSHI2129Lvriilk. 31 A0Q @09 anq NA aoq (aeisn) <100 NA
‘Matrix BE: ABLI212 LBk -5t L0Q (9.0719) N A0qQ (2.0188)
Rabbit Liver RBLIZSD-LwiBk-3-2 4.0Q @019 <0G (0.0188)
RBLIZIZS-LorBk-3-3 LOQ OT19) <LOQ ( 0.0188)
RELIZIZ-LyrBk-3-4 40Q (00719 <0Q(0.0138)
RELI1ZI2-LviBR-5.3" <LOQ @.0719) VA <LOQ (0.01H) NA .
RBL12129-LwB& .S-6° <LOQ 0.0NH o NA <A0Q (0.0180) 100 NA
3 Miak Liver, D530, MS$-5-1-1 (3 4%
3009y Misk Liver, D310, MSD-5.1.2% u% m% ™ si% &% o
CSL-199%030-00-01 ME-3-1- 2 3% 5% :
CSL.-1999030.03-01 -MSD-3-1-2% 118} 121% 11,3 an ey 2% §
LWL {99029 1 2-MS-5-1-2% 193% % :
LWL 199907011 2.MSD- 5.1.2% 1A 339% % 3% % .3 p
T BTL-1999040-01-M3-5-1-1° 177% 0% 3
>3 . DITL-1 99004001 MXD-3-1-2¢ 130% 12e% % " = m y
-~ TMLTUSAMS-5-1-2 % % p
TNL-TUS4-MSD-5-1-2 B 4% Na E 3% NA !
FSLAIMS-5-1 T% 7%
FSLAP293-MSD-3-1 0% % 0% 7% ™ ne
PBL-M0)SLEB-MS-3-1 "% %
PBL 70390 B-MSD-5-2* 129% 107% a% s0% ™% u%
GFL-KZCKDM-D1-M3-5. -2 2% 71%
OFL-KZCKDM-D1-MSD-5-1- 103% ™% 2% % ™ 1% .
TTLLCPTRI9I0IC M5-3-1-2+ % % N N
TTL LCPTRIFSONC-MSD-3-1-2 % % % FL oa% 7%
MTL-10Vanclonve98-M$-5-1-2 100% [5Y
MTL 10Venclecvedt-MSD-3-1-2 75% | 5% 29% 6% 3% 1%
Tiver 1) OQ (0.0719) <LOQ (00188
Northern Far Seal rasee 40Q (0.9119) <0Q(00i8)
e 40Q (0.0119) A0Q{ootm
s cuaz NE NE '
S CUKB 02 A0Q (04119} 0Q (0013) . -
% CUKB 03 <40Q (04719 <O ( 00188)
M CUKS 07 <40Q (0.0719) <LOQ ( 00188)
WMCUKB 9 <a0Q (.M <.0Q (0o
% CUKB 10 <LOQ (0.0719) " <LOQ(00138)
WCUKB 11 <LOQ (0.0719) 40Q (00138
WCUKB 12 <LOQ (2.9719) <LOQ{ 0.0138)
WCUKBI3 * <0Q (.IT19) 40Q (0018
MCUKB 14 <<.0Q (0.9719) NA <LOQ (0.0118) NA
BCUKB IS <L0Q (09119} 0 NA <L0Q(0.0188) 0Q NA
Thver 79012 <aq0Q @719 TOQ | oot
Polar Boar s <40Q OU719%) 4.0Q(0.0188)
00341 <0Q @719 40Q( 08188
92-PLBR-002) <LOQ 0.0719) <LOQ( 0.0188)
012708 <LOQ (©0719) €0Q(0.0138)
m017L8 <0Q oen9) <40Q( a1 )
SRCY0LB <0Q (007191 4.0Q( 9013} .
SOOSEILA aoqQ porg 40Q(aoig .
90054SLD 40Q 00719 40q(eonn 3
0118 <0Q oo 40Q(oas) N
9QIZLA <LOQ (0I719) <L.0Q( 0.0188)
LS <OQ I LOQ( 1.019)
039618 <.0Q 00719) <LoQ( e.01zn .
9505008 <aoQ s 40Q(a0is)
9906108 40Q NS 4.0Q(0.0138)
0621 <.0Q (0oTi% NA 4.0Q(soen) Na
063820 <LoQ I a0 NA a0g (o018 .0 NA
Liver o330 A0Q (95719 00334
Misk Dos66° <0G @071 00266
Dosso <40Q(0.0N%N 00209
Doé1s A0Q B0y 00sst
D060 AOQ(0.0719) 00703
Do6B4e 40Q (0.0719) [LTH '
D1000 <LOQ (0.0719) 00294
Dl woqQ (0.0TIS) QLOQ (9.0153)
Dlasa 40QOona 4.0Q p.018%)
DI092 LOQE.OTN <LOQ 0188 '
Ditoe <0Q (@.0719) L L3
D134 .0q (89719 <L0Q P.0138)
Di1sox* 40Qan9 c0M0
DI <L0Q (0.0T19) 0833
DIise 0q (0.0719 00242
Dl264 <10Q (0.0M9 <0Q {0.0138)
D24 <LOQ QU1 NA 00343 os
DI1660" <1L0Q (0.0719) <.0Q NA 0.0621 0.0442 - $ outliers 9.020t
gh (>30%) marTo gate Jeviations cos Gimed. NB = Not Extracied PFOS = Rerflucrooctmeend fonste
= povitive saalyws coulirmwtion was oot achivved, wewd 499 ~> 99 traasition. B - Lowt duing sxuaction PPOSA = Pe(fuorcociens sl bommice
Dete Ealrred/ Analyst: 1212799, 1273099, 1129, L 199, NA = Not Applicable FFHS = Perfleorchexanessl nete
01/12/00, 01/17/00, 6/18400, 111500, 017300 LAC LOQ = Linst of Qoasiitation POAA = Porfiuorooctancste
Deie Verified/Anaiyst: 0 X = Verified PFOS coacentration
4
oo
OENDI0-liver xle LM
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FACT-GEN-030
MSU Environmental Samples

Srudy: GENO30 MSU Environmental Samgles
Product Number{ Test Substance ): Verious

Matnix: Various

Method/Revision: ETS-8-6.0 & BTS-8-7.0

Analytical Bquipment System Number: Soup 020199, Armclia 052498
strumem Software/Version: Masstynx 3.3

Date of Extraction/ Analyst:

11299 SAL/KK/SRP/CSH
Date of Analysis/Analyst:

121799, 1220499, 1272099, 12/29/99, 01/03/00, 01/06/00, 02/01/00 IAS/MMH/MEE

Date of Daa Reduction/Analyst: 1220099, 12/21/99, 12722/99, 12/30499, 01/03/00, O1/05/00, 01/07/00, 02/03/00 MMH/IAS/MEE
Sample Data
Miscellaneous Liver
Grovp Sample # PFOS Coaceatration Mean RSD Coacentraton Mean RSD
Dose Verified of PFOS PFOS Std. Dev. of PFHS PFHS Std. Dev.
2g/g or % Rec. up/g MS/MSD RPD ug/g or % Ree. oy/g RPD
Method BIK MSUIZ125-HI0Bk-mifiltered-5-1 NA NA NA
Unfiltered water MSUI12129-H20B Ik umfiltered-5-2 NA NA NA
MSU12129-H20BK-unSltered-5-3 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20BIX-un filtered-5-4 NA <LOQ (0.0347) <LOQ (0.00683)
MSU12129-H20B k-unfltered-S-5 NA B E
MS5U12129-H2OBk-wnfilecred-5-6 NA <LOQ (0.0696) <LOQ (0.0171)
MSUI2129-H20B k- Sltered-5-7 NA <LOQ (0.0696) NA <LOQ (0.0171) NA
MSU12129-H20B k-unfiltered-5-8 NA <LOQ (0.0696) <L0Q NA <LOQ (00171) <LDQ NA
Method BIk MSU12129-H2OBiKk-filtered-5- NA NA NA
Filtered water MSU12129-H20BKk-filiered-5-2 NA NA NA
MSU12129-H208%-Glered-5-3 NA B B
MSU12129-H208K-filered-5—+4 NA <LOQ(0.0347) <LOQ (0.00633)
MSU12129-H20BK-filsred-5-5 NA <LOQ(0.0347) . <LOQ (0.00613)
MSU12129-H20BK-fitered-5-6 ™ NA <LOQ (0.0696) <LOQ(0.0171)
MSU12129-H20BI-Blered-5-7 NA <LOQ (0.0696) NA <LOQ (001 71) NA
MSU12129-H20B-fliered-5-$ NA <LOQ (0.0696) <0Q NA <LOQ (0.0171) <L0Q MNA
Marrix Bk FSHI2129-LwBk-5-1 NA 0.0305 <LOQ (0.0171) T
Pish Liver PSHI2129-LwBIk-$-2 NA 00331 2l <LOQ (0.0171) NA
FSH12129-L wBIk-5-3 NA 00170 0.0269 Q.00862 <LOQ(0.0171) <10Q NA
Mamix Bik RBLI12129-LerBik-3-1 NA <LOQ (0.0347) <LOQ (0:00613)
Rabbit Liver RBLI2129-LBk-5-2 NA <LOQ (0.0347) <LOQ (0.00613)
) ; RBLI2129-LvrRIk-5-3 NA <LOQ (0.0696) <LOQ (0.0171)
. . RBL12129-LiBIk-S+4 NA <.0Q (0.0696) <LOQ (0.0171)
v RBLIZIZ-LWBI-5-5* NA <LOQ (0.0696) NA <LOQ(0.0171) NA
" " RBLI12129-LwBIk-5.6° NA <LOQ (0.0696) <1.0Q NA <LOQ (0.0171) <0Q NA
X 59 'Mink Liver, D530, MS-5+1-1 NA T 145% 61% -
2500y Mink Liver, D$30, MSD-5-1-2% NA 538% 1% 115% 0% 55% 2%
CSL-1999030-03-01-M5-5-1-2% NA 196% 116%
CSL-1999030-03-01-MSD-5-1-2* NA 140% 168% 1% 2% 114% 4%
LWL-1999025- 13-MS-5-1-2° Na 2% % T
LWL-1999029-12-MSD-5-1-2* NA 2% 304% 1% 63% 8% "%
BTL-1999040-01-MS-5-1-2° NA 138% 3%
BTL-1999040-01-MSD-5-1-2* MNA 132% 135% S% 24% 3% 4%
TNL-TUS4-MS-5-1-2 NA 5% $5%
TNL-TUS4-MSD-5-1-2 NA E 6% NA B 55% NA
FSL-P295-MS-5-1 NA D% %
PSL-P295-MSD-5-1 NA 5% 8% % 34% 90% 15%
PBL 9503 90LB-MS-5-1 NA 1% 0%
PBL.980390LB-MSD-5-2% NA 179% PI% 163% 6% 3% b
GFL-KZCKDM-D1-MS-5-1-2 NA 3% 2%
GFL-KZCKDM-D1-MSD-5-1- NA 105% 99% 12% 39% 36% 9%
TTL-LCPTRO9S03C-MS-5-1-2% NA 90% 6%
TTL-LCPTRI9SQ3C-MSD-S-1-2 NA 100% 5% 1% 7% §9% %
MIL-10Vanckareos-MS-5-1-2 NA 9% T4%
MTL.10Vancleavedt-MSD-5-1-2 NA 9% 4% 11% 34% 9% 13%
Liver F, #10, Vancleave 98 NA 0.0801 <LOQ ( 0.00683)
Map Turtle F, #09, Vancleave 98 NA 00514 <LOQ ( 0.00683)
F, #02, Leckaville 98 NA 0.0739 <LOQ (0.00623)
F, %06, Lecksvilie 99 NA 00394 <LOQ (0.00633) .
M. (1) NA a.708 <LOGQ (0.00683) ot
7,(39,8912) NA @1 <L0Q (0.00683)
Liver LCPTR 9503C NA <LOQ (0.0347) <LOQ ( 0.00683)
Tamwpin LCPTRISOMC NA 4.0Q (0.0347) 0.730 <LOQ (0.00683) NA
LCPTR 9505C NA <LOQ ( 0.0347) 0.188 - 3 ouliers 0.257 <LOQ (0.00683) <LO0Q NA
Liver TU2S* X .0Q ( 0.0896) <LDQ( 0.0171) -
Tuna TUM® X <1.OQ ( 0.0695) <L0Q( 0.0171)
U X <10Q (0.0696) <LOQ( 0.0171)
Tusse X <LOQ ( 0.0696) <LOQ{ .0171)
Tuds NA <LOQ (0.0696) 40Q(0.0171)
TUS4® X <LOQ ( 0.0696) A0Q(0.0171) N
TUSS NA <LOQ ( 0.0696) <LOQ( 0.0171)
TUSY x <LOQ (0.0696) <LOQ(0.0171) R
TUG X 0.00698 <LOQ( 0.0171)
TUB4 NA <LOQ ( 0.0696) <LOQ( 0.0171)
TURS X <1OQ ( 0.00696) NA <€0Q( 0.0171) NA
TU%0 NA <1.OQ { 0.0696) <LOQ - 1 outticr NA <LOQ( 0.0171) 40Q NA
Liver KZCKDM-DI NA <COQ (0.0347) <L0Q ( 0.00683)
Green Prog KZCKDM-D2 X 0285 <LOQ { 0.00683) N
Pool of 4 NA <LOQ ( 0.0347) NA <LOG { 0.00683) NA
$30001 X <LOQ ( 0.0347) <LOQ-1outier | . NA <LOQ ( 0.00683) 0Q NA
“High (>50%) surmogate deviarions NE = Not Exracted PFGS = Pafiooroocuncssl looes
- B = Lost during extraction PROSA = Pefluorcoctane sul fomammide
Daic Eowrod/ Analyst: 1220/99, 12/18/99, 1272999, 1230799, NA = Not Applicable PFHS = Pafluorchexanerul fonse:
01/12/00, 01/17/00, 01/18/00, 020400 LAC . LOQ = Limit of Quantitation POAA = Perfluorooctancate
Date Verifiod/ Analyst: " X = Verified PFOS concentration
ETS-8-7.0 £%00
Bacel Version 595 GEN-030-tiver.xls 4:46 PM
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FACT-GEN-030
MSU Environmental Samples

Study: GENO3G MSU Enviromxaul Samplcs
Product Number(Test Substance): Vanous
Matrix: Vaniow
Method/Revision: BTS-8-6.0 & ETS-4-7.0
Anslytical Equipment System Number: Soup 020199, Amelia 062498
Instrument Software/Version: Masshyns 3.3
Dase of Extraction/Analyst: 1271299 SALKK/SRP/ICSH
Daze of Analysiv/Analyst: 121759, 12720/99, 12/28/99, 1 229/99, 01/03/00, 01/06/00, 02/01/00 LAS/MMH/MEE
Date of Data Reduction/Analyst: 12720099, 12/21/99, 12/22/99, 12/30/99, 01/03/00, 01/05/00, 01/07/00, U2/03/00 MMH/IAS/MEE .
Sample Data :
Miscellaneous Liver
Group Sample ¢ Coacemtration Mean ED Concentration Mean RSD
Dose of POAA POAA Std. Dev. of PFOSA PFOSA Std. Dev.
oug/g or % Ree. e MS/MSD RPD ug/g or % Rec. gy MSMSD RPD
Method Bik MSU12129-H20Bk-unfiltared-S- | NA NA
Unfiltered water MSU12129-H20Bk-unfilered-5-2 NA NA
M3U12129-H20Bk-unfiltared-5-3 <LOQ (0.0711%) <L0Q (0.0128)
MSU12120-H20BMk-unbhared-5-4 <LOQ(0.0719) <LOQ ( 0.0188)
MSU12129-H208k-mfilered-5-5 E B
MSU12129-H208 k-umfiltered-5-6 <L.0Q(0.0719) <LOQ( 0.0188)
MSU12128-H208 k-unfthered-5-7 <LOQ (0-0715) NA <LOQ ( 0.0188) NA
M5U12129-H20Bk-unfitered-5-8 <L.OQ (0.0719) <L0Q NA <LOQ (0.0138) <LOQ NA
Method Blk MSU12129-H2081k-Ghered-S-1 NA NA
Filtered water M5U12129-H208 k- fileered-5-2 NA NA
MSUI12129-H20B k- filtered-5-3 B e
MSU 12129-HIOBIK-fitered-5—4 <LOQ {0.0719) <LOQ{ 2.0148)
MSU12129-H20B k- Sltered-5-5 <LOQ (0.0719) <LOQ (0.0188)
MSU12129-H20BIh- Bltered-5-§ <LOQ (0.0719) T <LOQ(0.0188)
MSUI2129-H208K- flscred-5-7 <LOQ(Q0719) * NA <LOQ ( 2.0138) NA
MSU12129-H208k-Blered-5-8 <L0Q (0.0719) <L0Q NA <LOQ { 0.0188) <L0Q NA
Magix Bk FSH12129LwBx-5-1 40Q (0.0119) <LOQ ( 0.0188)
Fish Liver FSHI2129-LviBk-5-2 <L0OQ (0.0719) NA <LOQ (0.0180) ' NA
FSH12120-Lvidlk-5-3 0QEomny) | <aoq NA <L0Q (0.0188) <L0Q NA
Matrix BIk RBL12129-LnBik-5-1 <LOQ (0.0719) <LOQ ( 0.0183)
Rabbit Liver RBLI12129-LviBk-5-2 «<LOQ (2.0719) <LOQ { 0.0188)
RBLI2129-LviBik-5-3 <LOQ (0.0719) <LOQ ( 0.0188)
RBLI2129-LviBlk-54 <LOQ (0.0719) <LOQ (0.0188)
- RBL12129.LvrBIk-$-§* <O (0.0719) NA <LOQ (0.0188) NA
= RBL12129-LwiBlk-5-6° <LOQ(0.0719) | <LoQ NA <LOQ ( 0.0158) <L.OQ NA
QC Mink Liver, D530, MS-5-1-1 . % 9%
250 ng/g Mink Liver, D330, MSD-5-1 4% 25% 3% 1% 2% 50%
CSL-1999030-03-01-MS-5-1-2* 1B1% 4%
CSL-1999030-03-01-MSD-§-1-20 111% 21% 17% 52% 58% 21%
. LWL-1999029-12-M5-5-1-2* . 133% ™%
LWL-1999029-12-MSD-5-1.2¢ 145% 139% 9% 3% 0% T%
BTL-1999040-01-M5-5-1-2* 127% 4%
BTL-1999040-01-MSD-$-1-2¢ 120% 124% 6% 92% 3% % ~
TNL-TUS4-MS-5-1-2 u% % N
TNL-TUS4-MSD-3-1-2 B % NA E 1% NA
FSL-P295-MS-5-1 % ™%
FSL-P295-MSD-5-1 3% T6% 10% 2% 5% E)
FBL-980390LB-MS-5-1 1% 7% -
PBL-980350LB-MSD-5-2¢ 129% 107% 41% 65% 58% %
GFL-KZCKDM-D}-M5-5-1-2 % 2%
GFL-KZCXDM-D!-MSD-5-1- 103% 9% 2% 9% - 83% 12%
TTL-LCPTR99503C-MS-5-1-2* n% %
TTL-LCPTR9950IC-MSD-5-1-2 64% % 13% Ti% T4% 10%
MTL.10VancleavetR-MS-5-2 100% Ta%
MTL-10Vancleave9$-MSD-5-1-2 % 3% 29% T4% T4% 0%
Liver F. #10, Vancleave 9 <TOQ(0.0719) <LOQ (0.013%)
Map Turtle £, ¥09, Vancleave 98 <LOQ (0.0719) <LOQ (0.0138)
F, %02, Locksville 98 <L0Q (0.0719) <L0Q (Q0138)
F, #05, Leeksville 99 <LOQ (0.0719) <LOQ (0.0183)
M, (-1) <A0Q(0.0719) <L0OQ(0.0138)
P, (89.1912) A0Q(0.0719) <.0Q(0.0188)
Liver LCPTR 9503C <LOQ(U.0719) <LOQ (0.0153)
Termpin LCPTR 9504C <LOQ (0.0719) NA <LOQ (0.0118) NA
LCPTR 9505C <L0Q(0.0719) | «€woQ NA <LOQ (0.0188) 4.0Q NA
Liver TUZ* <TOQ(@U719) <LOQ (0.0198)
Tuns . TU® <A.0Q(0.0719) <A0Q (0.0188) =
TU4i* <LOQ(0.0719) <L0Q(0.018)
TU4s® <1L.0Q(0.0715) <LOQ (0.0188)
TU49 <LOQ (0.0719) <LOQ (0.0138)
TUS4* <LOQ (0.0719) <LOQ (0.0138)
Tuss <A0Q(0.0719) <LOQ(0.0138)
TUG® <LOQ (0.0719) <LOQ (0.0138)
Tuss <LOQ (0.0719) <LOQ( 0.0t88)
TUus4 <LOQ (0.0719) <LOQ ( 0.0188)
Tuss <LOQ (0.0719) NA <LOQ(0.0188) NA
TUSO <L0Q(0.0719) | <.0Q NA <LOQ( 0.0188) 0Q NA
Liver ~KZCKDM.D1 <LOQ (0.0719) <LOQ ( 0.0108)
Green Frog KZCKDM-D2 <A.0Q (0.0719) <L0Q( 0.0118)
Pool of 4 <LOQ (0.0719) NA <LOQ ( 0.0118) NA
SJ0001 <LOQ (0.0719) | <woQ NA . <LOQ (0.0128) <40Q NA
 High (>50%) narrogate deviations NE = Not Extracted PFOS = Parfilucrooctmesul fousie ?
B = Lost during extraction PFOSA = Pefluoroctane sulfonamide !
Dae Eatersd/Analyst: 12722/99. 12/28/99. 12/29/99. 12730/99, NA = Not Applicable PFHS = Perfluorohexancsulfonate H
01/12/00, 01/17/00, 01/18/0C, Q20400 LAC LOQ = Limjt of Quantitation POAA * Perfluorooctanoste ;
Date Verified/ Analyst: X = Verified PFOS concentrtion H
ETS-8-7.0
Bacel Verzion 595 GEN-030-liver.xls

519100
4:46 PM
1
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FACT-GEN-033

2814.0046

Shudy: GEN033, MSU - Liver Samples
Product Numbor(Test Substance}: NA
Matrix: Various livers - Usextracted Curves Filename: Ses Attachments
Method/Revizion: HT3-8-6.0 and ETS-8-7.0 R-Squared Valve: See Attachments
dytical Davey 070799, Amalis 062498 Slope: See Attachments
fretrument Software/Version: Masshynx 3.3 Y-Intercepe: See Attnchments
Duts of Extraction/Analyst: 03/1400 SAL/CSHKKK
Dats of Analysis/Analyst 03/16/00, 03717700, 3/19/00, 03/20/00, 03/21/00, 03/29/00, 04/07/00 LASMMH
Date of Data Reduction/Analyst: 03/20/00, 03/22/00, 03/23/00, 03/24/00, 04/04/00, 04/11/00 LASMMH
Ssmple Data
Varlous Livers
Groep Sample # Coaceatriion Meia RSD Coaceatration Mean SD
Dese of PFOS PrOs Std. Dev. of POAA POAA Sud. Dey.
— /s or % Rec /g MS/MSD RPD wy/g or % Rec "wg MS/MSD RPD |-
Misk Liver 23 (45) 0.801 <LOQ (00359 ug/y)
€26 (44) 0.443 < LOQ (0.0359 ug/g)
€27 (49) 0145 <LOQ (0.0359 ug/g)
€33 (46) 0438 <LOQ (0.0359 ug/g)
54N 0355 <LOQ (00359 uy/p)
€37 (45) 0.833 <LOQ (0.035% ug/s)
Ca2 (43) 0.420 < LOQ (0.0359 ug/g)
C44 (54) 0237 < LOQ (0.0359 ug/g)
D10 (S0) 1.67 <LOQ (0.0359 ug/g)
F15 (55) 0.548 <LOQ (00359 ug/g)
19 (56) 07 <LOQ (0.0359 ug/g)
R1 (50 103 <LOQ (00359 ug/g)
‘F24(58) 0.863 <LOQ (00359 ug/g)
POM60) 216 <LOQ (00359 ng/g)
(64 430 <LOQ (0.0359 ug/y)
ros (61) o.sal <LOQ (0.0359 ug/)
$11(3n 0.902 <LOQ (0.0359 ug')
S15 (41) 127 <LOQ (R.0359 wg'y)
S18 (40) 199 <LOQ (0.035% vg/g)
319 (59) 268 <LOGQ (0.035% ug/s)
325 39) 0.508 <LOQ (0.0359 ug'p)
$30 (36) 0.186 <LOQ (0.0355 ug/g)
P 535 (42) 0.0933 <LOQ (0.0359 ug/g) -
CF 839 38) 03t? <LOQ (0.0059 ug/g)
-~ 0 TO1 (51) 0.633 <LOQ (0.0059 ug/g) -
g TO4 (53) 135 <LOQ (0.0359 ug/e)
O3 (52) 0.568 < LOQ (0.0359 ug/g)
Vi2(62) 481 <LOQ (0.0359 ug/g) .
Vo3 (65) 152 103 <L0Q (00359 ug/p) NA
V08 (63) 3.6 123 127 <LOQ (0.0359 <1.0Q NA
Baikal Seal Liver 108 (81) 0.0177 <LOQ (0.0359 ug/g) ~
109 (87) 0.0228 < LOQ (0.0718 ug/g)
$10(36) <LOQ (0.0347 vg/g) <LOQ(0.0713 ugig)
112(89) 00148 <LOQ (0.0359 ug/g) 3
119(34) 0.00931 < LOQ (0.0359 ug/g)
no(ss) 0.0154 <LOQ(0.07T18 ug/g)
J24(%2) <LOQ (0.0347 ug/g) <LOQ (00713 wg/s)
n7(83) <LOQ (0.0347 wy/g) <LOQ(0.0718 wg/p)’
136 (35) 00146 < LOQ(0.035 ug/g)
17(30) <LOQ(0.0347 ug/g) <LOQ(0.0718 wg/p)
ROM (69) <L0Q (0.0347 wg/) < LOQ(0.0718 ug/g)
R13(78) 0.0100 <LOQ(0.0359 vg/p)
RU4 (74) <LOQ(0.0347 ug/g) <LOQ (00718 ug/g)
RIS (M) . 00008 <10Q(0.0359 uglg)
r2e (72) 0.00795 < LOQ(0.0359 uglg)
R42 (66) 00138 < LOQ(0.0359 ug'g)
R (70) 0.0156 < LOQ(0.0355 ug/g)
R4S (79) 0.00848 < LOQ (00359 ug/g)
R4 (TD) 0.00778 < LOG (00349 ug/g)
M7 () <LOQ (00347 ug/g) <LOQ (00718 ug'g)
RS4 (6T <LOQ(0.0347 wy'g) <LOQ(0.0718 ug'g)
RSS (79) 0.0183 <L0Q (0.0718 vg'p)
RS7 (76) 0158 3.7 < LOQ (00059 ug’g) NA
L . 0.00786 0.0123 0.00416 < LOQ (0.0359 <0Q NA
[ Geages Deiphia Liver Lot 1) <LOQ (06347 wg/p) NA <LOQ (%0718 wyg) NA
105 (90) 0.0813 NA NA _<og@onseyy | <00 NA
LOQ = Lianit of Quanitation PFOS = Paflecrooctsnceuifonsts
NA = Not Applicable PFOSA = Perfiuorooctanesul fonamide
PFHS = Parfluorchexme sulfonate
POAA = Perfluorcoctancate
Dais Baered/Analyst: 032000, 04/05/00, 04/07/00, 05/07/00 MMHALAC
Duts Vorified/Analyst:
'
«
b
]
BT3-4.20 shoo
Reesl Vorsion 595 GEN-033-tver.xle ]

3M_MNO01666042



FACT-GEN-033

Stady: . GENO33, MSU - Liver Samples
Product Number(Tes Substance): NA
Matrix: Various livers - Unextracted Cwrves Filename: Sex Below
Method/Revision: ETS-8-6.0 and ET3-8-7.0 R-Squared Vilue: See Attachments
fydical Equi E Numb Davey 070799, Amelis 062498 Slope See Attachments
Instrument Software/Version: Masshynx 3.3 See
Dam of Bxiraction/Analyst: 0314/00 SAL/CSH/KKX
Onis of Analysis/Analyst 03/16/00, 03/17/00, /19/00, G3.20/00, 03/21/00, 03/29/00, O407/00 IAS/MMH
Date of Dats Reduction/Analyst: 03/20/00, 03/22/00, 03/23/00, Q3/24/00, O4D4/00, O4/1 1/00 IAS/MMH
Sample Data
Various Livers O
Group Sumple # Coacentration Mess RSD Conceatraton Mean RSD
[ of PFOSA PROSA Std. Dev. of PFHS PFHS St4. Dev.
ug/g or % Rec g MS/MSD RFD ug/g or % Rec /g MS/MSD RPD
Mink Liver 3 (45) 0.0303 < LOQ (0.00643 ug/g)
C26 (44) < LOQ(0.0376 ug/g) < LOQ (0.00603 ug/g) '
Q749 <LOQ(0.0376 ug/g) < LOQ(0.00613 ug/g)
33 (46) < LOQ(0.0376 ug/g) 0.00833 i
Qs (s7) < LOQ(0.0376 ug/g) < LOQ (0.00643 ug/g) }
Q17 (43) < LOQ(0.0376 ug/g) < LOQ (0.00643 ug/p)
42 (43) < LOQ(0.0376 ug/'g) < LOQ (0.00613 ug/g)
C44 (549 <LOQ(0.0376 ug/g) < LOQ (0.00643 ug/g)
D10 (50) 0.0828 < LOQ (0.00613 ng/g)
15 (59) <LOQ(0.0376 ug/g) < LOQ (0.00683 ug/g)
19 (56) <LOQ(0.0576 uy/g) < LOQ (0.00683 ng/g)
n1 67 00579 < LOQ (0.00613 ug/g)
R4 (59) <LOQ(0.0376 uy'y) < LOQ (0.00613 ug/g)
o1 (80) 0.551 0.0315
00 (64) .15 aos2 ¢
P09 (1) <LOQ(0.0376 ny/'y) < LOG (0.00643 ug/g) S
811 07 <L0Q (00376 wy/'g) < LOQ (0.00683 uy/g) .
sy <L0Q(0.0076 wg/p) < LOQ (0.00633 ug'g)
S18 (40) 0.0414 < LOQ (0.00683 ug/g)
S19 (9 [ $57] a0z
22509 < LOQ(0.0376 ng/g) < LOQ (0.00613 ug/p)
530 06) < LOQ (10376 og'g) < LOQ (0.00643 ug'g)
Va S35 (&) <LOQ(0.0376 ng'g) < LOQ (0.00613 ug/g)
*. 3908 < LOQ(0.0376 ug/g) < LOQ (0.00683 ug/g)
&, ., TO1 (51) <LOQ(.0376 uy'g) < LOQ (0.00683 ug/g)
Wy . T04 (53) <LOQ(0.0376 up/g) 0.0104
i T (S2) <LOQ(0.0376 uy/g) < LOQ (0.00643 ug/g)
viz (&) 0345 < LOQ (0.00683 ug/g)
vos (65) 0.0594 NA < LOQ (0.00613 ug/g) NA
YO8 (63) 0.0536 <.0Q-wo‘_-_ne: NA < LOQ (0.00653 <LOQ - § Outliers NA
Baikal Seal Liver 08 (31) <LOQ(0.G376 ug/g) < LOQ (0.00683 § .
09 (37) <LOQ (0.0376 ug/p) <LOQ (0.00613 ug/y)
N0 (38) <LOQ (0.0376 ug/p) <L0Q (0.00643 ug/g)
N2 (%) <L0Q (0.0376 wy'g) < LOQ (0.00683 ug/'p)
119 (34) <LOQ (0.0376 wg/g) <LOGQ (0.00623 ug/g) :
120 (3) <LOQ (0.0376 ug/g) <L0Q (0.00683 ug/g) i
n4(x2) <LOQ (0.0376 ug/g) <LOQ (0.006$3 ug/g)
n1@) <LOQ (0.0376 ngg) <LOQ (0.00683 ug/g)
136 (35) <L0G(0.0376 ug/g) < LOQ (0.00643 ug/g)
B70) <LOQ (0.0376 ug/g) < LOQ (0.00613 wg'g)
RO4 (69) <LOQ (0.0376 ug/g) <LOQ (000683 ug/g)
RI3 (70) <LOQ (0.0376 ug/g) < LOQ (0.00613 ug’p)
R14(74) <LOQ (0.0376 ug/s) < LOQ (0.00643 ug/g)
RI6(71) <LOQ (0.0076 ug'y) <LOQ (0.00643 ug'g)
R29 (72) <LOQ (0.0976 ug/g) < LOQ (0.0068) ug/g)
R42 (66) <LOQ (0.0376 vg/g) <LOQ (0.00613 ng/g)
R43 (73) <LOQ (0.0376 ng/p) < LOQ (0.00683 ug/g)
45 (79) <LOQ (0.0376 wy/g) < LOQ (0.00683 ug/g)
R46(TT) <LOQ (0.0376 wg/n) < LOQ (0.00683 ug/g)
R4T (70) <L0OQ (0.0376 wg'g) < LOQ (0.00653 ng/g)
RS4(67) <L0Q (0.0376 ny/g) <LOQ (0.00683 wy'g)
RS5(79) <LOQ (0376 ug/g) <LOQ (0.00613 ug/'s)
RS7 (76) <LOQ (0.0376 ng/g) NA < LOQ (0.00653 wg/g) NA
RE4 (63) <LOQ (0.0376 <40Q NA = LOQ (6.00643 wy/g) <LOQ ,".)
Gangws Dolphia Liver Los 1) <L0Q (0576 w'p) NA < LOQ (C.00613 uy/g) i NA
LOS (30) <I.N(0.ﬂ)76w <L.0Q NA < LOQ (0.00653 <LOQ ‘NA
LOQ = Limit o Quantitation PFOS = rZ&ﬂI;
NA = Not Appiicabie PFOSA = Perflworooctanssulfonsmide
PFHS = Perflucrohexmne sulfonste
N POAA = Parfluorooctamonte
Date Entared/ Analyse: 03/20/00, 04/03/00, 04/07/00, 05/07/00 MMH/LAC
Date Verifiod/ Analyst: -
1
BT3-8.70 SI%00
Bxcel Varsion 9% GEN-Q13-liverxls

2814.0047
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FACT-GEN-033

Swady: GEND3I, MSU - Livar Sumples
Prouct Number(Test Substance
Mrhed/Revision: BTS840 md ETS8-7.0 R-Squared Valua'  Sea Aschnents
Asalytica) Equpmens Sysiem Neber: Davey 070799, Asmslls 06249 Sope: Sou Aliachwants
Software'Vs Magtymn 3.3 ¥-lntercept: Swe Atachment
D¢ ol Batraction/ Amalyst: A0 SALICSHKKK
Dute of Analdysia/ Anslyst: 01600, 0317400, ¥ 1900, 0320400, 03/2 100, OM2800, 040700 [ASMMH
Dum of Do Raduction/ Asslyst: G/20/00, 03/22/00, O/2300, 62400, 0ADL/00, 041 100 LASMMH
Sample Data
Various Livers
Growp Sawmpie § Conesntraties Maen RSD Comcentration Masn RED
Dot o PYOS rrros Sid. Dev. o P0AA POAA i Dev.
or % Rec L MS/MID RFD ﬂ o % Ree ﬂ MSMED RFD
Comersat Liver @ WA 6.0432 00414
Fowmde, Akt 290 (ALA 0,058 a.102
30F (P A 0.0418 0.0506
IFMPA 00877 o.0e97
MF (MFA ooms a9 0.0297 569
&2 (INPA 0.150 0.0718 0.0442 9,143 00761 20432
Comersat Liver Ev ) 09513 L)
Pomale, lvvenile oM o4 "3 [T s
6 (0\FJ 00499 0.203 0.2% 0.0467 o.ig2 0219
Comorant Liver 2F (M) 0.0433 0.0a52
Male, Favenile 3¢ WS L. 1] 00303 47
47 QDI 0.0337 0.0362 0.00623 0.2 00350 0.00899
Bottionces Deiphin Liver ™I (19 o <LOQ 0.0359 ogrg)
™™ 0D 029 <A0Q ©.0718 ng'g)
™ (19 a1e <LOQ OI718 gy
TAIL (16 oas “ <LOQ 00718 ng'e) NA
nxT2 <00 0.00656 $.262 . Ons Outtier ol Agpmitagy | a0 NA
Seriped Dotghin Liver ﬂ% a6l R <LOQ ©0718 gy}
VI (19) 0.0 - . <LOQ ©U718 ugy)
SCT03 () (Y- ©3 <40Q 0071 'y NA
KTOIQ 0.0647 otz 2.0410 18 NA
-1 % < WS T -
[ Swerdiel Liver <LOQ .00 <0Q Q05
U060 <LOG (0.0009% wy's) “A0Q D035 uy'n)
25 Q8) Q0oTH <L0Q 0.0359ugn)
men <LOQ .00 »g's} NA <10Q 00359ug'®) NA
1) 00133 - Two Outtiers NA Q0359 <40Q NA
Tumalieh Liver 69 <LOQ G547 W) <.0Q 000 g
Ty TILR36 (%) 00433 <LOQ D718 wy'e)
é’ . nen 00874 <LOQ PO35Suy'p)
v, TN 0056 <LOQ PO71S ugg)
- el 001 <LOQ 00059 uy'y)
™e 00207 <LOQ 00359 uy'y)
™o - Q0560 42 <LOQ 0.0359 vyl NA
T25 04) 0.0250 0.048) - Oue Outler 0223 QNS 0Q NA
Macktslied Call Liver BHGH (100) - 0292 <LOQ P9 wwp
BHGIZ(OY) 0260 <LOQ WUISTgD
BHGI (102) o168 <L0Q 0035 ug)
BHOM (143) o.513 <LOQ D059 vy
BHCS (14) am <LOQ (90359 ug/p)
BTONS (52) o0t <LOQ 59 ug/y
BTG06 9%) a7 <LOQ gD
BTOI0 {36) Q2ts <LOQ M0359ug)
BTG (3%) 0.3 <LOQ O35S uy/g)
BTG12 9D 0008 <LOQ 00359 ue's)
BTGMO) (39) o.126 <0Q @0I9uyy)
BTGhoagdol () 007 <L0Q 00059 ug/p)
BTOmad! (95) (Y] <LOQ 00359 ug)
HRGOS (106) o.lte 3] <LOQ (0.0359 wy'g) NA
HRGO9 (108) 00939 - 0.172 0119 g Eosseyy | <0 NA
"+ NO FROS conBirmstion performed. FROS = Periuoroctammetionns
LOQ ~ Limkt of Quustitation . POAA = Perfiuoroocanionss
A = Not Applicabie . PPROSA = Perfiuoroctsnssstnamide
PFHS = Parfaorobexane salbonte
Des Entered/Acalyst: D8/, O340, BLAVTA0, OSUTA0 MMHAAC
Dats Verifiec Amalyst: -
ETS-70 00
Baoel Version Y95 GENOIIdverals

2814.0048
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FACT-GEN-033

Staly. GENO3), MSUS - Liver Samples
Product Number(Test Suhstunce: NA B
Masrtn: Various livers - umsxincied curves Pllsramg: Ses Below
Method/Ravishox: ETS-4-60md ETS3-70 . R-Squersd Vahus: See Atscherents
Asalytical Equipment Sysem Nunber: Davey 070799, Amakia 062458 ) Slops: Sos Avtachmsrts
Ingtrament Software/ Version: Masslynx 1.3 'Y iosescept: See Atuachmens
Duis of Exiraction/ Asalyst 031400 SALACSHAXK
Duate of Asalysis/ Amalym: A1 (00, 017700, ¥19H00, 03/20/00, 0372 140, 0/2W0, BLOT00 IAS/MMH
Dwis of Data Reduction/ Amslyst 0372000, 03/722/00, 03/23400, /24400, 040400, 04/11/00 [ASMMH
Sample Dats
Various Livers
Crang Sample Crncentration [ ®SD Meza )
Dese ofrrORA rrosa 44 Dev. s N4 Dav.,
wygw % Ree MYMSD RFD MAMSD RPFD
Comarant Liver 6F {IWF.A <L0OQ {0.097% wp'p) 1 o
Fomale. Aduk 299 (AF.A <LOQ 0.0376 ug'p)
0F (G)1A <L0Q (0.0376 vg/g)
3¢ (NFA <LOQ (0.0376 wy'y)
34F (LA <LOQ (0.I376 wy'g) NA NA
QF(DFA <L0Q (0037 wpip) <00 NA <0Q NA
Comersat Liver T QWFJI 0.0888
Fomals, Juvenile = NI <LOQ (00076 vg') NA ) NA
36 (1O)MFS <LOQ 00376 <L0Q - Oue Quttier NA .0Q NA
Comarang Liver TF (AWM. <LOQ (0.0376 ug/'s}
Male, hevenile 1F DL <LOQ ©0.0076 vy'p) NA NA
s Nt <LOQ .03 uglg) 0Q NA <0Q " NA
Beitiensse Dolphin Liver TS (13} o
™Y 0358
Tt (14) o139
. TAIL(S) | o129 41
ﬁ_.)nxms) o8 191 .10 <a0Q
‘Striped Delphia Liver ) - <L0Q (0.007% wy't) . -
iy -~ <LOQ@.03N w/D) ¢
20RO O0) <LOQ M.0376 ug'y) NA
SCPO4 (1) + Omss Outter NA «Oug Outlier
Vessd S low 'ﬁ v A ,
Swurdiivh Liver N (29) <LOQ Q.00% wp'p)
$24 34) <0Q 8.0 w'p)
5329 <LOQ ©.05% w't)
s:2an <10Q (0.057% uy's) NA
34 06) <00 NA_ . Ous Ot
T oY <L0G (0.03% 'y}
TILMS QD) <4.0Q 003 vg'p)
TZR9 <L0Q 0375 ugfp)
Ts@® <A0Q 0.0576 w/t)
hayfel)] <LOG 00378 ugly)
™) <LOQ (0.03% wy's)
™ (30 N <LOQ (0.0076 ug's) NA
138 <LOQ (P.0376 ugr) <09 NA a0
Biacktalied Gull Liver BHOD! (100} . <LOQ M.037% ug'p)
BIGO? (101} <LOQ 0.03% ug'p)
BHO0O (162) <40Q O3 uy'p)
BHGo4 (103) <1.0Q (0.0376 ')
RHOO0S (108) <LOQ (0.037%6 uy'g)
RTG0s () <1LOQ 0.037% w'p)
BTG9306 (%) <LOQ (.00 ng'g)
BTG310 (96) <LOQ (0.037% vg'g)
BTG (08) <1LOQ (0.037%6 ng')
BTG <0Q .03 ag'D)
BTGSMO! (31) <LOG ©.097% ug's)
BTGhongdo! {94) <LOQ 0.0376 ug'n)
BTGasdol (95) <LOQ (0.0376 ug'y)
HRGD4 (106) <A0Q ©.0376 vy NA
HRGOS (105) <10Q (0.0376 ug'g) - <00 NA <0Q
%4 NO PPOS confirmation perfrmed. PROS = Perfiuorooctaesul forsie
LOQ ~ Limit of Quassiontion POAA = Perflacsoocacionte
NA = Not Applicable PFOSA = Perfiacrooctmesulfonamide
PFHS = Perfiuorchexans sulfonsm
Dae Ecterad/Asalyst: V200, 04/05/00, 044740, CLOHO0 MMH/LAL |
Duts VerkBiod/Asalyst: .
e
TS0 ° SI00
Pacul Versian 195 GEN-003-Hver xls : Lo

3M_MNO01666045

2814.0049



FACT-GEN-033

GEND3), MSU - Liver Samples

Prodect Nembe(Tom Subsaoce) NA .
Matrix: Various livers - ssexwncted curves Tilcaame Ses Attachments
ETS$-8-6.0 sad ETS4-7.0 N R-Scuared Valee: See Attachments
Ansiytical Equipssent System Number: Davey 070799, Amells 062498 Slope: Soe Altachenesty
Instrement Software/V Masstysx 3.3 ¥-lnsarcept: Seq Attachesents
Dete of Exwaction/Asalyw: ON14/00 SAL/CSH/KKK
Dete of Analysie/ Analynt: 0X/16/00, 03/17/00, ¥ 1¥10, 03/20/00, 03/21/00, 031900, 040700 [AS/MMH
Dute of Duta Reduction/ Analys: 0320000, G1/22/00, 63/23,00, 03/24/00, OLBUE0, 041 /08 LAS/AMK
Sample Data
Various Livers
Greap Sasple ¢ Concentration Meaa D Coaceatration [
Deme « PFOS rrFOS Sid. Dev. A POAA POAA Sid Dev.
ugig or % Ree " MS/MSD RPD e % Roe woip MS/MSD RFD
Mothed Bik RBLOO 140-F20 B&-3-1 <LOG (0.00696 sp's) 40Q (0.05% my'p
RBLAYI40-H20 BR-5-2 <LORQ {0.0069% sg'p) <LOQ (00359 vg'D)
RBLOS140-H20 BR-5-3 < LOQ (0.065%4 sp/'p) <LOQ (0.0718 ng/p)
RBLG140-H20 Bk-5-4 <LOQ (0.0654 »g/g) <1.0Q (8.0718 sg/p)
RBLIO140-H20 BR-5-5 < LOQ (0.0654 vg/'g) <4.0Q (0.0718 ag/p)
RBLU3140-H20 BR-5-6 < LOQ (0.0047 sy/g) L0 (200719 ny'p
RBLI3140-H20 B&-5-7 < LOQ (0.0694 vg'p) <100 (0.0718 us/n)
RBLAS140-H20 Blk-S-3 < LOQ (0.0654 ng/g) <LOQ (00718 vg/g) *
RBL3140-H2O Bik-S-¢ < LOQ (0.0694 ag/g) 40Q (0.0718 o/
RBLOD140-H20 Bl-5-10 < LOQ (0.0047 wp/g) <LOQ (000719 ny'g)
RBLA3I40-H20 BR-5-11 < LOQ (0.0347 vg/p A0Q (10359 ny'g)
RBLOSI40-H20 BR-S-12 <LOQ (0.0347 ug/g) NA 40Q (@.0159 ay'p) NA
RBLO3140-H20 Dik-3-13 < LOQ (0.0347 <LOQ NA :3(‘””"'& <0Q NA
Satris Bk RBLOOT40-Lives BR-3-1 < {0 wp 0718wy
RBLIS140-Liver Bi-3-2 < LOQ (0.0654 og/p) <4.0Q (0.0718 ag'p)
RBLA3140-Liver Bk.5-) < LOQ (0.0654 1g/p) A0 0L nyip)
RBLOGI40-Liver Bik-5-4 <LOQ (0.0654 sg/p) <40Q (0.0710 ng’p
RBLAII40-Lives Bik-3-$ a.00883 4.0Q (0.033% «p'p)
RBLOJ14O-Liver BRR-5-6 < LOQ (0.00 vp'p) <40Q 0.oN8 w'p)
RELIIL4O-Liver B-S-7 <LOQ (00854 29'g) 40Q (10718 u'p) o
REBLOS140-Liver BIk-5-8 < LOQ (0.06%4 vg'p) 40Q (20718 w'p) R
RBLOS14O-Liver BiR-5-9 <LOQ (0.0604 ag's) <40Q (0.0718 s/
RELOGI40-Liver Bi-3-10 <LOQ (.06 sp'g) A0Q (00718 wg'p)
RBLOS140-Liver Bk-S-11 <LOQ (0.0M47 w0 <L0Q (00359 ')
RBLAY140-Liver Bk-5-12 < LOQ (0.0347 ngr'®) NA <40Q (8.0339 wyp) NA
RELAI140-Liver Bk-3-13 <LOQ (0.0347 <LOQ - Oue Owstier NA <LOQ (0.033% <L0Q NA
Y 1 o "_EH
2090k RBLOJ 40-MSD-1 114% 109% ” 108% 109% [}
. é RBLD1 -5\ 120% 1%
~ RBLA3140-MSD-290 133% 127% 10% 138% 123% %
T IG] v e 106%
4P (1 ! 107% 100% % 109% 1% %
Tast (l% 3 1% )
M (1 140% 135% [ 4% 1% ”»%
I p— - =
SCV1 (1! N bind ™ I 6% % 0% t
We1 Bi% a%
wsi 7% ™ o % Q% - m
SiGou ) A 1) 39D RA L)
J'f%"*‘ s - a o
1. 10% 1% A % 12%
TILFLS6 »% %
TILFISS (35)-M8D ™ 2% % 9% "% 19%
319 (9700 3% T
S19 (5 pr, Y W% % 1% 140% 2%
1G] 1% B (£
P8 (61)-MSD 2% 1% e E:.) 1om% ”
R47 (M8 [ R T 0%
MY % 6% % a% &% »
L4 (91)-MS % SI%
u%lﬁ 1% 120% a% 185% 1% %
149% NA NA 155% NA NA
BTGhoagw | (S-W3 1% 1%
ﬂm 120% 121% % 136% 140% 1%
= Lamat of Quastsiation FROS = Fareorooctanceiinaty .
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FACT-GEN-033

Product Nembe(Test Substance): NA
Mawrix: Various livars - sncatractod curves Filcoane: See Below
Mathed/ Revision: ETS-36.0 md ETS-S-7.0 R-Squared Vilve:  Ses Altachmicats
Asslytical Equipment System Number: Deavey 070799, Amelis 062498 Slope: See Antschments
lasrument Sofiware/Version: Masslyax 3.3 Y-Imtercept: See Antschments
Dats of Extraction/ Analyst: 031400 SAL/CSH/XKK
Oate of Anslysis/Anatys: 01400, GV17/00, V19700, 0/20/00, 03/21/00, 032900, 040700 TAS/MMH
Dete of Dala Reduction/Anatyst: 03/20/00, 01/22/00, 03/23/00, 03/24/00, 04/04/00, 04/11/00 {ASMMH
Sampla Data
Various Livers
Toop Sampie # Covcentration Mean RSO Concomtration Mean
Dese of PPOSA TFOSA Sta. Dev. o PFHS PFHS $id. Dev.
agg or % Rac sz M3/MSD RPD ug'g o % Rec 0w MS/MSD RFD
Mathad Blk RBLO3140-H20 Bik-$-1 < LOQ (0.0376 wp'g) «<1L0Q (0.00613 ug/g)
RBLOI 140-H20 Blke-3-2 < LOQ (0.0376 vyfg) <LOQ (000683 uy/g}
RBLOI140-H20 Bik-5-3 < LOQ (00976 wg'g) <L0Q (0.00683 ng's)
RBLO 140 H2O Bik-5-4 < LOQ (0.0376 wg/p) <LOQ (0.00883 ny/p)
RBLO3140-H20 Bik-3-$ < LOQ (0.0376 xg/'p) <LOQ (0.00613 wg/g)
RBLO3140-H2O BIk:$-6 <10Q (0.0076 ug'g) «LOQ (0.00683 ng/g)
RBLO3140-H20 WK-5-7 < LOQ (00376 vg'p) <LOQ (0.00683 ny'y)
RBLOJ140-H20 Bik-5-3 <LOQ (0.0376 ap/x) «<L0OQ (0.00613 wy'g)
RBLO3I140-H20 Bik-5-9 <10Q (0.0376 ap/p) <LOQ (0.00683 ny/'g)
RBLOIE40-HRO Blk-S-10 < LOQ (0.0376 ng'g) «<LOQ (0.006%3 wy/g)
RBLOSUI4CH20 Bk-S-11 < LOQ (0.0376 ng'p) <L0Q (0.00653 uy'p)
RBLOS140-H20 Bik-$-12 < LOQ (0.0376 vg'g) NA <LOQ (0.00683 wg/'p) NA
RBLO3140-H20 Bik-3-13 < 00376 <L0Q NA <LOQ (0.00683 <LOQ NA
[~ Plarix Bk RBLOS 1 1 < TOQOOREI sy |
RBLOD140-Liver BR-5-2 < LOQ (0.0076 wp'y) -<A0Q (0.0065) ng'g)
RBLOY140-Liver Blb-3-3 <LOQ(0.0376 w'p) <0G (9.00683 np'D)
RBLO3140-Liver Blb-S-4 <LOQ (0.0076 wg/p) <00 (L.00683 ug/yg)
RBLOOL < LOQ (0.0376 w/p) <L0Q (0.00683 ngfg)
RBLOY [40-Liver Bk-5-6 <LOQ (20076 wp's) <€0Q (200683 ny/p)
RBLA3 140-Liver B0-5-7 <LOQ (0.0376 <00OQ (000683 npfg)
RBLI3140-Liver Bi-5-3 < LOQ (0.0376 ') <L0Q (0.0068) wp'R) 5
RBLO3140-Liver BIk-5-9 <LOQ (0.0376 ag/) <€0Q (0.0065) vp/p)
RBLO3T40-Liver Bl-5-10 <LOQ (0.037% sg/®) <AOQ (3.00633 wp'p)
RBLOG140-Liver B-5-11 <LOQ (0.0576 ng'g) <LOQ (0.006K3 wy/'g)
RBLOS140-Liver Bilk-4-12 <LOQ(AD76ag'g) NA <L0Q (0.00653 ng'D) NA
RBLO3S40-Liver Bi-S-13 < <LOQ NA <LOQ (0.00683 _ﬂ NA
® TR % —'—.ﬁj_ —
Boppb . RELO3140-M8D-1 [1,.] % 2% ST% % AT%H
i3 L1 ] ) o™ |
~ 0 RBL1.03140-MSD-290 ppd-$-2 s % 0% % % 2%
- ¥ ( - % [
F(L N % % 2, % 0% E:3
TaAL (l% 148% &%
T (17M5D 191% 168% 6% 6% % %
SCVE (198 ™ %
SCvV1 ‘l% 12,3 4% 4% 3% 1M
wsi o% "%
wst o% o% % o o% - %
WERE L3 NA NA 7% NA NA
T13 (2808 % %
TiS 9% UK 3% 102% W% %
TILFISS (35)-MS % %
TILF156 % 1% 6% ™ W% 19%
S19 (59)-M3 140% %
319 (49260 ™ n% 195% 1% o s |
7o (61} 08 ™ ST%
(6L % 0% ™ % % %
RAT (70008 6% EL
R47 ™ % 14% 3% ST %
L4 (91)088 0% %
wum 1% 1% 145% 102% %
+~ 0% NA NA 3% NA NA
BTGhongie| (96)-043 2% 1%
§ a% 3% % e 0% 20%
mTL-ale_nm -
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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

<y
[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-erz-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) CgF17S0;"

3.2 PFOSA: perfluorooctane sulfonylamide CgF;7,SO,NH,

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

3.4  EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohcl
CsF1,8SO,N(CH,CH;)CH,CH,O0H

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

3.6  M556: CoF 17SO,N(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
6.1.2
6.1.3
6.1.4

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

Nitrogen evaporator, Organomation

. ETS-8-4.1
Extraction of PFOS from Serum
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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  Syringe 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%:a[nt 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

83  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

84 Sodium carbonate (Na,CQs), 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

. ETS-3-4.1 Page 3 of 14
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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 MS556 (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
C4F13S0O3;H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
8.10 Reagent preparation

NOTE: When preparing larger volumes than listed in reagent, standard, or surrogate
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. Storeina 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): Weii%}-n 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. Storein a 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;/NaHCOs): Weigh
approximately 26.5 g of sodium carbonate (Na,COs) and 21.0 g of sodium
bicarbonate (NaHCQOs) into a 1 L-volumetric flask and bring to volume with Milli-
Q™ water. Storeina 1 L Nalgene bottle.

8.11 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.

- ETS-8-4.1 Page 4 of 14
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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,
CsF13SO;H 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 éa.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
5 ppb — 1000 ppb).

11,0 CALIBRATION AND STANDARDIZATION

11.1

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 S 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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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

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

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 toal5mL
polypropylene centrifuge tube.

Return unused samples to freezer after extraction amounts have been removed.

Record the initial volume on the extractiqn 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-terz-butyl gther.
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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12.14 Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
12.15 Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube.

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

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

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

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

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

12.22 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

13.1 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 /mL) =
mL of standard + mL of surrogate standard + initial matrix volume (mL)

Final Concentration (pg/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

14.1 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).

14.2 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.

15.0 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.
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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 AFEECT ED DOCUMENTS

191 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. ;
. ETS-8-4.1 Page 9 of 14
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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.

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.

6.1t 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 centrifugé 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
111

11.2

Method Blanks and Matrix Blanks

10.1.1 Solvent bianks, 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.
Matrlx 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.

.0 CALIBRATION AND STANDARDIZATION

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 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 (S 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 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 inforrnation 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.

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.

12.2 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 2.0mM
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
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 II

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 puL/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
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 Resuit x 100
Expected Result

13.1.5 Calculate percent difference using the fdilowing equation;

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

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

~

{ng of PFOS calc. from std. Curve x_Dilution Factor) x 1 pug

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

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 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 MassLynx 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 store 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 example of a summary spreadsheet.

16.6 Back up electronic data to appropriate medium. Record in study notebook the ﬁ]e 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
Ionization/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
Number

Reason For Revision

. ETS-8-7.0
Analysis of Liver Extract Using ES/MS

2814.0068

Revision
Date
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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 Final Conc.
Dose _ng/g g Factor ug/p

i I

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-38-7.0
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3IM 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

N
Author: Lisa Clemen, Robert Wynne

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

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-fers-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 pm nylon filter into glass autovials.

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

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CsF17SOs

3.2 PFOSA: perfluorooctane sulfonylamide CsF1,SO,NH,

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate CgF7SO,N(CH,CH;)CH,CO,

3.4 EtFOSE-OH: 2(N—ethylperﬂuor06ctane sulfonamido)-ethyl alcohol
C3F17SO.N(CH,CH,;)CH,CH,OH

3.5 PFOSEA: perfluorooctane sulfony! ethylamide CgF,7SO.N(CH,CH;)H

3.6 MS5S56: CsF17SONH)(CH,COOH)

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

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Wam‘ings:
4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when

handling animal tissue, which may contain pathogens.
5.0 INTERFERENCES
5.1 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
6.1.2
6.1.3
6.1.4

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

Shaker, Eberbach or VWR

. ETS-8-6.0
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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  Gloves

7.2 Dissecting scalpels

7.3 Eppendorf or disposable pipettes

7.4 Nalgene bottles, capable of holding 250 mL and 1 L

7.5 Volumetric flasks, glass, type A

7.6 1-CHEM vials, 40 mL glass

7.7 Plastic sampule vials, Wheaton, 6 mL (or appropriate size)
7.8 Centrifuge tubes, polypropylene, 15 mL

7.9 Labels

7.10 Oxford Dispensor —3.0 to 10.0 ml

7.11 Syringes, capable of measuring 5 pL to 50 pL
7.12 Graduated pipettes

7.13 Syririges, disposable plastic, 3 cc -

7.14 Syringe filters, nylon, 0.2 ;lm, 25 mm

7.15 Timer ‘

7.16 Crimp cap autovials and caps
7.17 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%gnt 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

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

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

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

8.6  Methyl-tert-butyl ether, Omnisolv, glass distilled or HPLC grade
8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Liver, frozen from supplier
8.9  Dry ice from supplier
8.10 Fluorochemical standards

8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
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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
CsF13S05H) molecular weight = 428

8.10.8 Other fluorochemicals, as appropriate
8.11 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): Wengh approximately 200 g NaOH. Pour into a
1000 mL beaker contaxmng 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.

8113 05M tetrabutylammomum 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 NaO%{Z 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/sodlum bicarbonate buffer (Na,CO3/NaHCO;): Weigh
approximately 26.5 g of sodium carbonate (Na,CO;) and 21.0 g of sodium
blcarbonate (NaHCO;) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Storeina 1 L Nalgene bottle.

8.12 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 workmg 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,
CsF13S0;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 verification 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 5 ppb -
1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION
11.1 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.

11.2 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 Ug_ing an Oxford Dispenser, add 5 mL methyl-ferz-butyl ether.

12.19 Cé;; 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.

- ETS-8-6.0 Page 8 of 14
Extraction of PFOS from Liver

3M_MNO01666073

2814.0077



13.0

DATA ANALYSIS AND CALCULATIONS

13.1

14.0

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:

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

*refer to 13.1.2 for details.

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.
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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”

[ N
[

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-7.0, “Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemicals in
Liver Extracts using HPL C-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. 5 ppm | approx. 50 ppm

Box # actual ppm | actual ppm | actual ppm | actual ppm
Wk/Day # # # 4

Date Spiked/Analyst
CcCcv
MS
MSD
| Blank Liver Homogenate: _Std # Liver amount = g
Liver E fon Method Date & Initial
| Spike suryogate and Standard mix, Vortex 15 sec.
i of Liv uti
Pipette 1| mL of 0.5 M TBA pH10. pH= Std. #
Pipette 2 mL of 0.25 Na;CO/0.25M NaHCO, Buffer Std. #
Dispense 5ml of Methyl-t-Butyl Ether TN-A-
Shake 20 min. Shaker Speed
Centrifuge 20-23 min. Centrifuge Speed
ove a aliquot o ic layer
t il vaporats ess Evaporator Temperature,

Add 1.0 mL of Methanol TN-A-
Vortex 30 sec.

ilter using a 3cc B- inge witha 0. S t 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
Extraction of PFOS from Liver
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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) (mg/mL) (ppb) (ng/ml) (ppb) (ng/mL)
Rabbit 6.19 - 1237 12 - 1200 6 - 300 60 - 1200
Compound: PFOSA
Prepared Range of Range of Range of

Liver range of
matrix standards
(ppb) (ng/mlb)

average low std

high std

Rabbit 6.19 - 1237

Compound: PFOSAA
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 6.16 - 1232 12 - 1200 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
Liver range of average low std
matrix standards curve curve
(ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL)
Rabbit 6.17 - 1235 31-900 N/A
Compound: PFOSEA
Prepared Range of Range of
Liver range of average
matrix standards curve
(ppb) (ng/ml) I (ppb) (ng/ml)
Rabbit 6.17-1235 | 31-1200
Compound: M556
Prepared Range of Range of
Liver range of average high std
matrix. ,{ standards curve curve
A (ppb) (ng/ml) | (ppb) (ng/ml) : (ppb) (ng/ml)
Rabbit 6.17 - 1235 31-1200 N/A

Attachment B: MDL/L.OQ Values

. ETS-8-6.0
Extraction of PFOS from Liver
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Ton Pair Standard Curves — Tissue

Prep date(s):
Analyte(s):

Standard number:
Equipment number:

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 M556 All All
Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Am'tspiked | Density
|_ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL mL &
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
(.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
| 500 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 MSS56 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
29.9 299 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
8§98 §98 398 898 898 898
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
Extraction of PFOS from Liver
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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-8-5.1 § Adoption Date: 03/01/99

Revision Date:

Author: .JI_.,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. '

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 lonization (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 Page2 of 9
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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 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 N

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

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 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 can be refrigerated at
approximately 4° C, or at room temperature, until analysis can be performed.

10.0 QUALITY CONTROL
10.1 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.
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 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.

11.0 CALIBRATION AND STANDARDIZATION

11.1 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.

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

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.

. ETS-8-5.1 Page 4 of 9
Analysis of Serum Extract Using ES/MS

3M_MNO01666083

2814.0087



12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1 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.

12.1.2 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).

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

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
4", 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 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 = 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.
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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 - 500 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 mitrogen. 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
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery=  QObserved 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 1 ug
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)
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14.0 METHOD PERFORMANCE

14.1 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.

14.2 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

14.3 Calibration Curves

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

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

14.5 Continuing Calibration Verifications

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

14.6 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.

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 MassLynx 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 store in the study folder.

16.5 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
Tonization/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 ugml, |

3o

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
Analysis of Serum Extract Using ES/MS
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3M ENVIRONMENTAL LABORATORY

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
25

~ »

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
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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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4.2

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.

6.1.1 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.

. ETS-8-7.0 Page 3 of 10
Analysis of Liver Extract Using ES/MS

3M_MNO01666091

2814.0095



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
11.1

11.2

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 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

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 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 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 information 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.

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.

12.2 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 mi. 40% 60%

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up _

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

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

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

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
12.3.5

12.3.6

12.3.7

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°

ETS-8-7.0
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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 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):

o

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

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

14.0 METHOD PERFORMANCE

14.1 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. '

14.2 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.

14.3 Calibration Curves

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

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

14.5 Continuing Calibration Verification

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

14.6 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 mtegratlon summary, integration method, and chromatograms from MassLynx
and store 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
Ionization/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
Number

Reason For Revision

) ETS-8-7.0
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2814.0101
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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: b

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
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