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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number PO001131, entitled **Analysis of Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
Sediment, Fish, Clams, Vegetation, Small Mammal Liver and Small Mammal Serum
Using LC/MS/MS for the 3M Decatur Monitoring Program,” conducted for 3M
Company, is being performed in compliance with EPA TSCA Good Laboratory Practice
Standards 40 CFR 792 by Exygen Research.

Y
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QAL 5

Jaisimha Kesari P.E., DEE Date
Study Director
Weston Solutions, Inc.
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Michael A. S
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3M Company
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QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number P0001131,
entitled, “Analysis of Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate
(PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil, Sediment, Fish, Clams,
Vegetation, Small Mammal Liver and Small Mammal Serum Using LC/MS/MS for the
3M Decatur Monitoring Program™. All reviewed phases' were inspected for conduct
according to Exygen Research’s Standard Operating Procedures, the Study Protocol, and
all applicable Good Laboratory Practice Standards. All findings were reported to the
Exygen Principal Investigator and Management and to the Study Director.

Date Reported to Date Reported to

Date Principal Exygen Date Reported
Phase Inspected Investigator Management to
Study Director
18. Raw Data Review
and Interim 08/01-05/05 09/20/05 09/21/05 09/21/03
Analytical Report
Review
26. Raw Dats Review
and Interim 05/03/06 05/08/08 05/09/06 05/09/06
Analytical Report
Review
Qﬁdﬁ / o/
Lydi4 Shaffer Date
Techiical Lead, Quality ce Unit

'Note: All in-lab inspections will be documented in the QA statement for the final
analytical report at the conclusion of the study. This QA statement involves only the
review of the interim report and associated raw data, :
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CERTIFICATION OF AUTHENTICITY

-This interim report, for Exygen Study Number P0001131, is a true and complete
representation of the raw data.

Submitted by: Exygen Research
3058 Research Drive
State College, PA 16801
(814) 272-1039

Principal Investigator, Exygen:

-u.-{ : - 6’/7/44
/s Date

bn Flaherty
Vice President
Exygen Research

Exygen Research Facility Mmagment

Yo/, e S

Richard A. Gniflm Datc

President
Exygen Research

Study Directpr, Weston Solutions, Inc,

51/ps

Jaisimha Kesari P.E., DEE " Date’
Weston Solutions, Inc.

Sponsor Representative, 3M Company:

>, ufﬁb ' § /1204

Michael A. ro Date /
Director of Régulatory Affairs
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STUDY IDENTIFICATION

Analysis of Perfluorobutanesulfonate (PFBS), Perfluorchexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS) in Water, Soil, Sediment, Fish, Clams, Vegetation,
Small Mammal Liver and Smell Memmal Serum Using LC/MS/MS for the 3M Decatur

Monitoring Program .
PROTOCOL NUMBER: PG001131
EXYGEN STUDY NUMBER: P0001131
TYPE OF STUDY: Residue
SAMPLE MATRIX: Fish and Clams
TEST SUBSTANCE: Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS)
SPONSOR: 3M Company
3M Building 0236-01-B-10
St. Paul, MN 55144
STUDY DIRECTOR: Jaisimha Kesari P.E., DEE
Weston Solutions, Inc.
1400 Weston Way
West Chester, PA 19380
STUDY MONITOR: Michael A. Santoro
3M Company
3M Building 0236-01-B-10
St. Paul, MN 55144
PERFORMING LABORATORY: Exygen Research
3058 Research Drive
State College, PA 16801
ANALYTICAL PHASE Study Initiation Date: ' 11/05/04
TIMETABLE: Interim Analytical Start Date: 12/27/04
Interim Analytical Termination Date: 04/17/06
Interim Report Completion Date:  05/09/06
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The Study Director for this project is Jaisimha Kesari at Weston Solutions, Inc. The
following personnel from Exygen Research were associated with various phases of this

interim portion of the study:

Name
John Flaherty
Karen Risha
Paul Connolly
Amy Shechan
Christine Edwards
Brittany Kravets
Mindy Cressley
Krista Gallant
| Scott Crain
Eric Hoover
Carlyle Horrell
Shawn Robb
Mark Ammerman
Eric Edwards

Edward Cams

Exygen Research

Title
Vice President
Laboratory Supervisor
Technical Lead-LC/MS
Associate Scientist
Technician
Technician
Technician
Technician
Technici#n
Technician
Intern Technician
Technical Lead - Facili ties
Sample Custodian
Sample Custodian

Sample Custodian
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1.0 SUMMARY

Exygen Research extracted and analyzed fish and clam samples for the determination of
perfluorcbutanesulfonate (PFBS),  perfluorohexanesulfonate (PFHS), and
perfluorooctanesulfonate (PFOS) according to Exygen Method V0001733 (Appendix A).

The limit of quantitation (LOQ) for PFBS, PFHS, and PFOS in fish and clams was 0.2
ng/g. For one sample (C0048133) only one gram of fish was used for extraction, so the
limit of quantitation for PFBS, PFHS, and PFOS in this fish sample was 1.0 ng/g.

The initial analytical results associated with fifty-one fish samples are not reported (NR)
in Table I because the endogenous levels of PFOS were too high to calculate accurate
matrix spike recoveries. These samples were re-extracted and the results of the re-
analyses are summarized in Tables II and V.

Analytical results and assessed accuracies for the analysis of PFBS, PFHS and PFOS
found in fish samples are summarized in Table I. Analytical results and assessed
accuracies for the analysis of PFOS found in the re-extracted fish samples are
summarized in Table 1L, Analytical results and assessed accuracies for the analysis of
PFBS, PFHS and PFOS found in clam samples are summarized in Table II1. Laboratory
matrix spikes that were in the appropriate concentration range (primary concentration less
than three times the spiking level) were used to calculate the assessed accuracies.

The average percent recoveries + standard deviations for PFBS, PFHS, PFOS in fish
samples were 79% & 13%, 94% + 12%, and 85% + 20%, respectively. Fortification
recoveries for PFBS, PFHS, and PFOS in fish samples are summarized in Table IV. The
average percent recovery + standard deviation for PFOS in the re-extracted fish samples
was 109% + 20%. Fortification recoveries for PFOS in the re-extracted fish samples are
summarized in Table V. The average percent recoveries + standard deviations for PFBS,

- PFHS, PFOS in clam samples were 84% 1 10%, 93% % 13%, and 73% t 16%,

respectively. Fortification recoveries for PFBS, PFHS, and PFOS in clam samples are
summarized in Table VI.

The sample IDs assigned by the client follow this formula: Dxx-x01-xxxxxx-x-04xxxx.
The first string begins with D for Decatur, Alabama and the xx defines the sampling area
within the Wheeler Reservoir of the Tennessee River where:

DL3 = Up river Letter of Intent (LOI) sampling location LOC-3

DL2 = Cross river LOI sampling location LOC-2

DL1 = Downstream Fox Creck mouth LOI sampling location LOC-1

DBC = Bakers Creek mouth

DOU = Cove at 3M WWTP outfall

DMC = Downstream Mallard Creek mouth

Exygen Research Page 11 of 132
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The second string defines the general category of the biota sample and the sampling
round where:

FG1 = Fish sample first round

101 = Invertebrate sample first round

The third string defines the species (first two characters), the sample type (third
character), and the sample number (last three characters) within that sampling area and
type of samplc where:

IP = channe! catfish (Jctalurus punciatus)

MS = largemouth bass (Micropterus salmoides)

CF = Asiatic clam (Corbicula fluminea)

F = Filet tissue sample
W = Whole body sample

001 ﬂm)ugh 005 = sample number within the sampling area and sample type

The fourth string (single character) additionally defines the sample type where:
0 = Primary ficld sample

1 =Field duplicate sample

2 = Equipment rinseate blank sample

The fifth string defines the sample preparation date in Y YMMDD format.
Examples of this sample ID system are:

Sample DBC-FO1-IPF004-0-041021 is the filet tissue sample prepared on October 21,
2004 from the fourth channel catfish collected at the Bakers Creek mouth sampling
location.

Sample DL1-FO1-MSW002-0-041104 is the whole body sample prepared on November
4, 2004 from the second largemouth bass collected at the Fox Creek mouth sampling
Jocation.

2.0 OBJECTIVE

The objective of the analytical part of this study was to determine levels of
perfluorobutanesulfonate  (PFBS),  perfluorohexanesulfonate (PFHS), and
perfluorooctanesulfonate (PFOS) in fish and clams according to Protocol P0001131
(Appendix A).

Exygen Research Page 12 0f 132
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3.0 INTRODUCTION
This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in fish and clams using the analytical methods' entitled, “V0001783: Method of
Analysis for the Determination of Perfluorooctanoic Acid (PFOA) in Fish and Clams by
LC/MS/MS.” ’ ' ‘

Y

The study was initiated on November 05, 2004, when the study director signed protocol
number PO001131. The analytical start date for this interim report was December 27,
2004, and the analytical termination date for this interim report was April 17, 2006.

4.0 ANALYTICAL TEST SAMPLES

Forty fish samples (Exygen ID C0048126-C0048165) were received on dry ice on
October 23, 2004 from Tim Frinak at Weston Solutions, Inc. Fifty-six fish samples
(Exygen ID C0049450-C0049505) were received on dry ice on November 6, 2004 from
Charles Young at Weston Solutions, Inc. Twenty-six fish samples (Exygen ID
- C0056354-C0056479) were received on dry ice on January 13, 2005 from Tim Frinak at
Weston Solutions, Inc, Six clam samples, consisting of whole clams from each sample
site (Exygen ID C0056480-C0056485) were received on dry ice on January 13, 2005
from Tim Frinak at Weston Solutions, Inc. A whole Whiting (Family: Gadidae) was
purchased from a local grocer by Ed Carns on December 20, 2004 and was used as the
control fish (Exygen ID C0054391). The samples were logged in by Exygen personnel
and placed in frozen storage.

Sample login and chain of custody information is located in the raw data package
associated with this interim report. Storage records will be kept at Exygen Research.

5.0 REFERENCE MATERIAL

The analytical standards, PFBS and PFHS, were supplied by 3M. PFBS was received
from 3M at Exygen on July 6, 2000, and May, 13, 2005. PFHS was received from 3M at
Exygen on January, 20, 2003. PFOS was purchased from Fluka Corporation and was
received at Bxygen on April, 23, 2003.

The available information for the reference materials is listed below. PFBS and PFHS
were stored frozen and PFOS was stored refrigerated.
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Compound  ExygenlnventoryNo.  Lot#  Punity(%) Expiration Date

PFBS SP0000252 101 96.7 12/04/06
PFBS SP0005726 101 96.7 12/04/06
PFHS SP0002401 SE036 98.6 10/18/06
PFOS SP0002694 430180-1 101.2 10/31/07

The molecular structures of PFBS, PFHS and PFOS are given below:

PFBS
Chemical Name: Perfluorobutanesuifonate
Molecular Weight: 338 supplied as the potassium salt (C,FsSO,K")
Transitions Monitored: 299 — 99
Structure:

PFHS
Chemical Name: Perfluorohexanesulfonate
Molecular Weight: 438 supplied as the potassium salt (CsF13S0:K*)
Transitions Monitored: 399 — 80
Structure:

PFOS
Chemical Name: Perfluorooctanesulfonate
Molecular Weight: 538 supplied as the potassium salt (CsF 780, K")
Transitions Monitored: 499 - 80
Structure:

Exygen Research Page 14 0f 132



p-15

Interim Report #10-Analysis of Fish and Clam Samples Bxygen Study No.: P0001131

6.0 DE FANALYTICAL ME D

The analytical method “V0001783: Method of Analysis for the Determination of
Perfluorooctanoic Acid (PFOA) in Fish and Clams by LC/MS/MS™ was used for the fish
and clam samples in this study.

6.1 Extraction Procedure

6.1.1

6.1.2

6.1.3

6.1.4

Sample Preparation

Before the samples could be weighed for the extraction, they had to be
processed. To process, the frozen samples were placed into a food
processor and homogenized with dry ice. The samples were transferred to
one-gallon Ziploc bags and placed in frozen storage with bag left open to
allow the dry ice to sublime. After sublimation, the sample bags were
sealed and remained in frozen storage until time of analysis. Sample
processing records are located in the Sample Information section of the
raw data package.

Glassware Preparation

The 125 mL pear-shaped flasks were silanized by first rinsing the flask
with 30% dimethyldichlorosilane in toluene solution. The flasks were
rinsed once with toluene followed by three rinses with methanol. The
flasks were allowed to air dry before usc.

Column Preparation

The 20 ml columns were packed at Exygen in sequence with 2 grams
florisil, 2 grams silica gel, 2 grams of carbon, and 1 gram LC-NH,. The
columns were conditioned on the day of extraction with 20 mL of
methanol followed by 20 mL of acetonitrile. All washes were discarded.
These clean-up columns were used to remove matrix interference and not
to retain PFBS, PFHS, and PFOS. Additional details about the column
packing materials can be found in the raw data package associated with
this report.

Sample Extraction

A S-gram® portion of fish or clam sample was weighed into a fifty-
milliliter centrifuge tube for the extraction. Afler fortification of
appropriate samples, 30 mL of acetonitrile was added to the samples. The
samples were allowed to shake on a wrist action shaker for ~15 minutes.
The samples were placed into a freezer for ~1 hour. Freezing of the
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samples allowed the fats and proteins to precipitate. The samples were
centrifuged for ~10 minutes at ~2000 rpm. The supernatant was then
loaded onto the conditioned clean-up column fitted inside the silanized
pear shaped flask. The eluate was collected in the silanized pear-shaped
flask. This process removed the fats and proteins from the extract. Ten
milliliters of acetonitrile was added to the samples left in the centrifuge
tube. The remaining sample in the tube was homogenized using a
tissumizer for ~30 seconds. The tissumizer was rinsed with ten milliliters
of acetonitrile. The rinse was added to the sample tube. The samples were
allowed to shake on a wrist action shaker for another 10 minutes. The
samples were placed into a freezer for ~1 hour. The samples were
centrifuged again for ~10 minutes at ~2000 rpm. The supernatant was
then loaded onto the same clean-up column. The eluate was collected into
the same pear-shaped flask. The column was washed with 20 mL of
acetonitrile, collecting the wash in the pear-shaped flask. Approximately 3
. or 4 drops of |-octanol was added to the extracts in the flasks. The
samples were evaporated using a rotary evaporator at reduced pressure.
The 1-octanol held the analytes in the pear-shaped flask while the solvent
evaporated. Two milliliters of 2% ascorbic acid in methanol was added to
the flasks to make final volume. The flask was swirled to dissolve and
mix the sample. The sample was transferred to a HPLC vial using a
disposable pipet. Each sample was analyzed by LC/MS/MS electrospray.

*Due to lack of sample, a one-gram portion of sample C0048133 (DMC-FO1-MSW001-
0-041216) was used. All other samples were weighed out in 5-gram portions.

6.2 Preparation of Standards and Fortification Solutions

Individual stock standard solutions of PFBS, PFHS and PFOS were prepared as specified
in Exygen method V0001783. The stock standard solutions were prepared at a
concentration of 100 ug/mL by dissolving 10 mg of each of the standards (corrected for
purity and salt content) in methanol. From these solutions, mixed 1.0 ug/mL fortification
standard solutions were prepared by taking 1 mL of each of the appropriate stock
solutions and bringing the volume up to 100 mL with methanol. By taking 10 mL of the
mixed 1.0 pg/mL fortification standzrd and bringing the volume up to 100 mL with
methanol, a mixed 0.1 pg/mL fortification standard was prepared.

A mixed stock standard solution of PFBS, PFHS, and PFOS was also prepared. The
stock standard solution was prepared at a concentration of 1000 pg/mL by dissolving 100
mg of each of the standards (corrected for purity and salt content, if necessary) in
methanol. From this solution, a 100 pg/mi. fortification standard solution was prepared
by taking 10 mL of the stock and bringing the volume up to 100 mL with methanol. By
taking 10 mL of the 100 ug/mL fortification standard and bringing the volume up to 100
mL with methanol, a 10 pg/mL fortification standard was prepared. By taking 10 mL of
the 10 pg/mL fortification standard and bringing the volume up to 100 mL with
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methanol, a 1.0 pg/mL fortification standard were prepared. By taking 10 mL of the 1.0
pg/mL fortification standard and bringing the volume up to 100 mL with methanol, a 0,1
pg/mL fortification standard was prepared.

A set of non-extracted standards containing PFBS, PFHS and PFOS was prepared in
methanol. The following concentrations were prepared:

Conc. of Fort Fort Volume of Final Cong, of

Solution Yolume  Fortified Sample  Calibration Std.
(ug/mL)' (mL) (mL) (ug/mL)
1.0 5.0 100 0.05
1.0 2.5 100 0.025
1.0 1.0 . 100 0.01
0.05 10 100 0.005
0.025 10 100 0.0025
0.01 10 100 0.001
0.005 10 100 0.0005

! of PFBS, PFHS and PFOS

The stock standard solution and a]l fortification and calibrafion standard solutions were
stored in a refrigerator (4° + 2°C) when not in use. Documentation of standard
preparation is located in the raw data package associated with this interim report.

6.3 Chromatography

Quantification of PFBS, PFHS and PFOS was accomplished by LC/MS/MS clectrospray.
The retention times of PFBS, PFHS and PFOS were ~ 4.7 mins, ~ 10.8 mins, and ~ 12.9

mins, respectively.
6.4 Instrument Sensitivity

The smallest standard amount injected during the chmmat&graphjc- run had a
concentration of 0.0005 ug/mL of PFBS, PFHS and PFOS.

6.5 Description of LC/MS/MS Instrument and Operating Conditions
Instrument:  API 4000 Biomolecular Mass Analyzer
Interface: ~ Turbo Ion Spray Liquid Introduction Interface
Computer: -~ DELL OptiPlex GX400
Software: _' Windaws NT, Analyst 1.4.1

HPLC: " Hewlett Packard (HP) Series 1100

HP Quat Pump
HP Vacuum Degasser
HP Autosampler
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HP Column Oven

HPLC Column: Thermo Fluophase RP, 50 mm x 2.1 mm
Column Temp.: ~30° C

Injection Vol.: 15 ulL

Mobile Phase (A): 2 mM Ammonium Acetate in water
Mobile Phase (B): Methanol

Time (min} KA %B
0.0 65 35
1.0 65 35
8.0 25 75
10.0 25 75
11.0 65 35
18.0 65 35

Total run time: ~18 min

Flow Rate: 0.3 mL/min

Ions monitored:
Approximate
Analvte Mode Trapsition Retention Time
Maonitored {min)
PFBS negative 299 - 99 ~4.7 min.
PFHS negative 399 - 80 ~10.8 min.
PFOS negative 499 — 80 ~12.9 min,

6.6 Quantitation and Example Calculation

Fifteen microliters of sample or calibration standard were injected into the LC/MS/MS.
The peak arca was measured and the standard curve was generated (using 1/x fit weighted
linear regression) by Analyst software using six concentrations of standards. The
concentration was determined from the following equations.

Equation 1 calculated the amount of analyte found (in ng/mL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
program.

Analyte found (ng/mL, wet weight) = (Peak area - intercept) x DF
slope

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary.
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Equation 2 was used to convert the amount of PFBS, PFHS and PFOS found in ng/mL to
ng/g (ppb).

Equation 2:
Analyte found (ppb, wet weight) =
oun x ]
sample weight (5 g)

For samples fortified with known amounts of PFBS, PFHS and PFOS prior to extraction,
Equation 3 was used to calculate the percent recovery.

Equation 3:
Recovery (%) = (analyte found (ng/mL) - analyte in control {ng/mlL)) x100%

amount added (ng/mL)

Note: For the analyte recovery calculation, the “control” is the unspiked aliquot of the
primary field sample.

 An example of a calculation using an actual sample follows (calculation is for PFBS
only):
Fish sample Exygen ID: C0049478 Spk E (Set: 061605E), fortified at 10 ng/g with
where:

peak area = 280750
intercept = 3070
slope = 13100
dilution factor = 1
ng/g PFBS added (fort level) = 10 »
amt in corresponding sample = NQ (not quantifiable)
final volume {mL) ' = 2 '
sample weight (g) = 5
From equation 1: o o :
Analyte found (ng/mL, wet weight) = [280750 — 3070] x 1
13100
= 21.2ng/mL
From equation 2:
Analyte found ng/g (ppb) =(212n X
5g
= 8.48 ng/g (ppb)
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From equation 3: - -
% Recovery = (848 ng/g— Ong/g) x 100%
10ng/g
= 85%

7.0 EXPERIMENTAL DESIGN

For fish and clam samples designated as laboratory matrix spikes, PFBS, PFHS, and
PFOS were added at a known concentration to the samples in the laboratory after the
samples were weighed for extraction.

The fish samples were extracted in thirty sets, five that were re-extraction sets. The clam
samples were extracted in onc set. Each fish or clam set included one contro! fish matrix
blank and two control fish matrix blanks fortified at known concentrations. Two sets of
fish contained three samples, one set of fish contained four samples, one set of fish
contained seven samples, and twenty-one sets of fish contained five samples. Three sets
of re-extracted fish contained ten samples each. One set of re-extracted fish contained
twelve samples. One set of re-extracted fish contained nine samples. One set of clams
contained six samples.

Accuracies were assessed for cach sample by reviewing the individual QC resuits
obtained for each sample.

8.0 RESULYS

Analytical results and assessod accuracies for the analysis of PFBS, PFHS and PFOS
found in fish samples are summarized in Table L. Please note that the chromatography
for PFBS was poor for this matrix. Exygen recognizes this and great care has been taken
to integrate each data set consistently. Analytical results and assessed accuracies for the
analysis of PFOS found in the re-extracied fish samples are summarized in Table II.
Analytical results and assessed accuracies for the analysis of PFBS, PFHS and PFQS
found in clam samples are summarized in Table ITI.

The average percent recoveries t standard deviations for PFBS, PFHS, PFOS in fish
samples were 79% £ 13%, 94% + 12%, and 85% + 20%, respectively. Fortification
recoveries for PFBS, PFHS, and PFOS in fish samples are summarized in Table IV. The
average percent recovery + standard deviation for PFOS in the re-extracted fish samples
was 109% £ 20%. Fortification recoveries for PFOS in the re-extracted fish samples are
summarized in Table V. The average percent recoveries + standard deviations for PFBS,
PFHS, PFOS in clam samples were 84% 1 10%, 93% + 13%, and 73% + 16%,
respectively. Fortification recoveries for PFBS, PFHS, and PFOS in clam samples arc
summarized in Table VI,
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9.0 CONCLUSIONS

The fish and clam samples were successfully extracted and analyzed for PFBS, PFHS and
PFOS according to analytical method V0001783,

10.0 RETENTION OF DATA AND SAMPLES

All original paper data generated by Exygen Research that pertains to this interim report
will be shipped to the study director. This does not include facility-specific raw data such
as instrument or temperature logs. Bxact copies of all raw data, as well as a signed copy
of the final analytical report and all original facility-specific raw data, will be retained in
the Exygen Research archives for the period of time specified in EPA TSCA Good
Laboratory Practice Standards 40 CFR 792,
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TABLES
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Tablel. Summary of PFBS, PFHS and PFOS in Fish Samples
C4 Sulfonate PFBS C6 Sulfonam PFHS C8 Sultanals PFOS

Parhuorot Nonnts  Purk " Purlioroestenseulionsts

And_m Assessad Analyle  Assessed Ansivts  Asssssed

Chisnt Found Accurecy Found Accuracy Found Accuracy

Exmgm w wet wt. {3-%) et wt. v % wat wt. - %!
CO048120 DL3-FO1-1PF001-0-041021 0.300 40 ND h ] 8.18 30
C0048126 Rep DLS-FO1-PFO01 0041021 0.318 4 ND 30 5.04 30
COB127 DLIFOI-PFO02-0041021 |  0.206 40 ND 30 4.18 “
C0048127 Rep  DL3-FOT-PFO02-0-041021* |  0.382 «© ND £ 45 4
Coo48138 DMC-F01-1PF001-0-041021 0.330 50 NO 60 7.40 50
C0048128 Rep  DMC-FO3-IPF001-0041021° |  0.368 50 ND 50 8.3 80
CO048129 DMC-FO1-FF002-0-04 1021 0.712 0 ND 30 14,1 50
CO048120Rep  DMC-FO1PRO02-0-041021% | 0782 % ND % 17.0 s
C0048130 DMC-FO1-IPW0D1-0-04 1021 1.08 40 ND 3 700 &
COMB130 Rep  DMC-FOT-PWO01-0-041021* 1.08 0 0.297 30 384 40
C0048131 DMC-FO1-IPW002-0-041021 |  0.968 5% ND 2 M4 2
CO083131 Rep  DMC-FO1-PW002-0-041021° | 1.34 ) ND 30 M2 %
C0048132 DMC-FO1-MSWO001-0-041021 0.298 30 0.524 k1) e 0
CO048132 Rep  DMC-FO1-MSWO001-0-041021° 0,202 20 0.484 - 30 280 0
CO0MB133*  DMC-FOI-MSWO02-0-041021 | ND* ® NDA 30 530 0
COO48133Rep*  DMC-FO1-MEW002-0041021° | MDA » ND* 30 54 0
CO04814 DL2F01PFO0 1-0-041021 0.660 30 ND 40 345 ]
CO048134Rep  DL2-FO1-PFO01-0-041021* |  1.00 %0 ND 40 286 80
C0048135 Di2-F01-4PF002-0-041021 0.816 50 ND 40 472 50
COMMB135Rep  DL2-FO1-PFOD20-041021° |  0.852 50 ND 40 5.04 50
C0048138 DL2-FOTIPTFOD3-0-04 102 1 0.247 30 ND 0 201 0
COU4B13 Rep  DL2-FO1-PFOOJ-D-D41021° | 0.218 % ND % 208 2
C00as137 DL2-FO1-IPFOD4-0-041021 0.348 40 ND 30 452 [
C0043137 Rap DL2-F01-PF004-0-041021* 0.3%0 40 ND 30 412 40
C0048138 DL2-FO4-WPFDOS-0-041021 0.338 40 ND 30 248 k4]
CO048138 Rep OL2-F01-PF003-0-04 1021 0.818 40 ND 30 2.8 0
CO048130 DL2-FO1-PWO0 1-0-041021 0.329 k ] ND 3 588 b +]
CODABAIY Rep  DL2-FO1.LPWO01-0-041021° 0.400 20 ND L 8.12 0
C0048140 DL2-FO1-MSFO01-0-041021 0.3 30 NO k(] m2 30
C0048140 Rap DL2-FO1-MSFO01-0-041021° 0.348 30 ND 30 878 30
C0048141 DL2-FO1-MBFI020-041021 0.408 0 ND o] 948 40
G0048144 Rep DL2-FO1-MSF002-0-041021* 0.308 40 NO k4] 8.4 L)
C0048142 DL2-F01-MSFD03-0-04 1021 0.418 40 NO 40 Mns 40
CO048142 Rap DL2-F01-MSF003-0-04 5021 03710 40 ND 40 400 L]
CDO48143 OL2-FO1-MSFO04-0-04 1021 0.343 X ND a0 838 k1]
C0048143 Rep DL2-FO1-MSFO04-0-041021° 0. 49 30 ND 3 83.2 0
“Labacatory Duplicels
4 1.0 g of semple uesd for of8.0g

ND m Not detectd ai or above Limit of Quantitation which ly 0.2 ng/g (wet weight).
ND* = Not detected ot or above Limit of Quantitetion which is 1.0 ng/g (wet weight).

NR » Not reported e

16 quaity conwol eyl fallures.
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Table 1. Summary of PFBS, PFHS and PFOS in Fish Samples

(continued)
C4 Sulonate PFBS CB8 Sulfonets PFHS C8 Sulfonets PFOS
Farivotobwinassuiionete Parfiuorobaxanesuifonete Parfisoroactunseviionsts
e ———
Anwlyte  Assessed Analyts m Anaivia  Assessed
Cliart Found Accuracy Found Accurgoy Found Accuracy
g_xmlo M Ing/g, weec . (e X)L rpniwetw. X)L (o) wetw [+ %)
CO04B144 OL1-FO1-1PFO01-0-041021 0432 h ] 0.261 30 334 40
C0048144 Rep OL1-F01-PF001-0-041021* 0428 2 0.2%2 % 328 40
COD4B 148 DLS-FO1-IPF008-0-04 1021 0.448 30 ND 30 .55 30
C0048145 Rep OL3-FO1-PFO03-0-041021° 0.440 30 0.228 30 3.35 0
C0048146 DL3-FO14PFO04-0-04 021 0.784 40 ND 30 0.392 0
C0048146 Rep DLY-FO1-1PFO04-0-041021° 0.900 40 ND k)] 0.2% b
CO048147 OL3-FO1-1PFO05-0-04 1021 1.63 60 NO o 5.48 40
CO048147 Rep DLI-FO1-PFO0S-0-041021° 1.07 80 NO 0 564 40
0048148 DEC-FD1-IPFO01-0-041021 134 80 0.802 30 NR NR
C0048148 Rep DBC-FO1-PF001-0-041021* 1.36 50 0.88C 30 NR NR
CO048149 DBCF01-1PFO02-0-041021 1.43 50 NO 30 110 X
C0048149 Rep DBC-F01-IPF002-0-04 1021* 0.756 50 ND k1] 109 0
C0048150 DBC-FO1-1PFD03-0-041021 0.908 50 0.844 30 NR NR
CO048130 Rap 08C-FO1-IPFO03-0-041021* 0.652 50 0.024 0 NR NR
COo048151 DBC-FO1-IPW001-0-041021 0.864 40 221 30 NR NR
C0048151 Rep  DBC-FO1-PWO01.0-041021* 0.508 40 220 ¥ NR NR
CO048182 DBC-FI1-1PW002-0-041021 0.700 40 8.12 a0 NR NR
CO048152Rep  DBC-FO1-IPW002-0-041021* 0.738 40 8.96 30 NR NR
C0048153 DBC-FU1-IPW003-0-041021 0.7% b o) 6.76 ) NR NR
CO048163 Rep  DBC-FO1-IPWO03-0-041021° 0.780 0 744 i} NR NR
CO048154 DOU-FO1-IPF001-0-04 1024 4.38 40 1.02 30 NR NR
0048154 Rep DOU-FO1-{PFO01-0-04 80214 424 40 0972 30 NR NR
C0048158 DOU-FO1-IPF002-0-04102 1 8.78 0 .72 0 NR NR
C0048155 Rep DOU-FOI1-IPF002-0-04 1021 8.28 40 0.720 ] NR NR
CO048158 DOU-FO1-{PF003-0-04 1021 584 40 1.02 30 NR NR
COO4B166 Rep  DOU-FO1-IPFON3-0-41021° 5.96 40 1.02 b 1] NR NR
CO045187 DOU-FO1-IPFO04-0-04 1021 6.12 » 230 0 NR MR
CO048157 Rmp  DOUHFO1-IPFO04-0-041021° 0.28 30 238 30 NR NR
CD048158 DOU-FO1-1PFO05-0-041021 4.58 3 0.058 30 NR NR
C0048158 Rep DOU-FG1-IPFO08-0-041021° 4.9 30 0.302 k) MR NR
C0048159 DOU-FO1-1PWD01-0-04 1021 280 30 0.948 )] NR NR
CO048150 Rep  DOU-FO1-IPWO01-0-041021" 281 0 0964 20 NR NR
CO044 100 DOJ-FO1-(PWU02-0-041021 18.4 59 389 3 NR NR
CIXMB160Rep  DOUFO01.IPW002-0-041021* 0.3 50 370 h ] NR NR
C0043161 DL2-FO1-MSWO001-0-04 1031 0.203 0 NO 30 120 50
CO048161 Rep  OL2-FO1-MSWOO1-0-041021" ND X NO ) 120 80
C0048162 DL2-FO1-M8WO002-0-04 1021 NO k) NO 30 102 3
CO048162 Rep  DL2-FO1-MSWO002-0-041021" NO o ND 30 100 0
*Labarekyy Duplican
ND = Not detected at or above Limit of Quantitation which is 0.2 ng/g fwet weight).

NR = Not reported duw o quaiity tontrol reeult faliures.
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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples
(continued)

e e+ e e
Angiyte - * Assessed Anglvis Assessed m Auna
Clent . Found Aooursgy Found ACGUIeCY Found Accuracy
b0 D S e RN (S O () Lo CEN)
CO048163 DL2-FOA-MSW003-0-041021 ND ¥ . ND k 1 924 30
CO043183 Rep  DL2-FO1-MSWOCI-0-041021° ND 30 ND 30 g1 0
CO048184 OL2-FO1-MSWO004-0-041021 ND k)] ND 0 88.0 X
CO0481604 Rop  DL2-FO1-MSW004-0-041021° NO 30 ND 0 048 k1
CO048488 OL2-FO1-MEWDDS-0-041021 ND 30 ND 0 168 k]
CO048165 Rep  OL2-F01-MSWO0S-0-041021° ND 30 ND X 174 0
CO040430 DBC-FO1-MIW001-0-041104 0.888 ¥ as2 30 NR NR
CO040450 Rep  DBC-FO1-MSW001-0-041104° 0.882 ¥ 832 b o] NR NR
COO48451 DBCFQI-MSWO02-0041104 0.868 p 343 1 NR NR
CO040451 Rep  DBC-FOIMEW002-D-041104* |  0.884 T30, 3236 0 . NR KR
C0049452 DBC-FO1-MSW003-0-041104 0.880 W . . 382 30 NR NR
CO049452 Rep  DBC-FO1-MEWQ0S-0-041104" | 0.784 o 164 X NR NR
CO043453 DBCAFO1-MSWO04-0-04 1104 0.584 30 9.712 k o] NR NR
CO043453 Rep  DBC-FDI-MSWDOM-0-041104° |  0.880 -3 9.50 0 NR NR
CO040454 DBC-FO1-MSWO05-0-04 1104 0.832 X 2mn 0 MR NR
CO040454 Rep  DBC-FOI-MEWO05-0-041104* | 0.832 k) . 288 30 NR NR
COO4R435 DBC-FO1-MBFD01-0-041104 0.320 k] iss 0 MR NR
CO048455 Rop  DBC-FO1-MSFO01-0-041104* o.788 k] 348 30 NR NR
C0049456 OBC-FO1-MSF002-0-041104 0.788 ® 1.54 0 NR NR
CO049458 Rep  DBC-FO1-MSFO02-0-041104* 0.780 - .-1.90 30 NR NR
COD40457 DBC-FO1-IPFO04-0-041104 0.504 0 0.584 30 142 k)
CO040457 Rep DBC-FO1-IPFO04-0-041104* 0.620 k) 0540 30. 152 30
CO049458 DBC-F31-1PFO05-0-041 104 1.80 30 218 0 NR NR
CO049458 Rep DBC-FO1-IPF003-0-041104° 164 k) 218 30 NR NR
CO04B459 DBCFO1-PWODE-0-041104 |  0.484 % | as 30 NR NR
CO040459 Rap DBC-FO1-IPWO0A-0-04 1104 L0444 0 . 3.2% 0 NR NR
CO048480 DBC-FQ1-PWODS-(-04 1104 - 0.572 - 80 2.10 30 NR NR
CO040460 Rep  DBC-FO1-IPWOQS-0-041104° | - 0.532 ., 30 210 30 NR NR
CO040487 . DOU-FO1-PWD03-0-041104 342 30 6,00 30 NR NR
C0040481 Rop  DOU-FO1-IPW003-0-041104° :3.08 30 592 kY NR NR
C0049482 DOUFO1-IPWD04-0-041104 | - 340 3 r42 . 30 NR NR
CO049462 Rap DO!.I-F01~IPWW1 104 kR 0 8.84 30 NR NR
CO049483 DOUFO1-PWO0S-0-04 1104 287 » 8.12 30 NR NR
CO04D403 Rep  DOU-FO1-PW00S-0-041104* 200 30 532 0 NR NR
CO040484 OL2-FG1-IPWO02.0-04 1104 1.04 30 ND. 30 8.20 40
CO040464 Rep  DI2-FO1-IPWOQ2-0-041 104* 0.980 .30 ND 0 6.80 40
CO040485 DL 1-FO1-MSWO001-0-041104 120 N 0.896 30 NR NR
CO040485 Rep  DL1-FO1-MSW001-0-041104° 1.2¢4 a0 (X% 30 NR NR

*Laborsiory Duplionte
ND = Not detecied af or above Limit of Quaniitation which s 0.2 ng/g (wet weight).
NI = Not reported dus 10 quelily cOMol meuit inilunes.
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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples

Chent
Exvgen 10 Sampe 10
CO045400 DLA-FO1-MSWO0R-0<4 1104
CO049488 Rep  DL1-FO1-MSW002-0-041 104
Coo40s8Y DLA-FO1-MSW003-0-041104
CO040487 Rep  DLI-FO1-MSW003-0-041104°
Coo4g408 OL1-FO1-MSWO04-0-041 104
CO040468 Rep  DL1-FO1-MSWODR-0041104°
Co049450 DL1-FO1-MEWODE-0-041104
CDO40450 Rep DL {-FO1-MSWO0S-0-04 1104
L0040470 DL1-FO1-MSF (010041 104
CO040470 Reg DL 1-FO1-MSF001-0-041104°
COO404T1 DL 1FO01-MSF002-0-041 104
CO049471 Rep DL 1-FOI-MEFOQ2-0-04 1 104*
CO0484T2 OLA-FO1-MSFO03-0-041104
CO048472Rep  DL1-FO1-MSFU03-0-04110¢*
CO044TS OLA-FO1-MSFO04-0-041104
CO04M73Rep  DLIFOI-MEFD04-0-041104*
COo046474 DLA-FG1-MSFO05-0-041104
CO049474 Rep DL1-F01-MSF005-0-041104*
CO040478 DL1-FO1-IPWO01-0-041104
CO040475 Rep DL 1-FO1-IPWOO1-0-04 1104
Cooda4rs OL 1-FO14PW002-0-04 1104
CO049476 Rep DLL-FO1-PWO002-0-041104°
COOMP4T? OL1-FO1-IPWO003-0-041104
CO049477 Rep OLA-FOT-IPWOUS-0-04 1 104
CO048478 DL1-FO1-0PW004-0-041104
£0048478 Rep DURRO1-IPW004-0-04 1104
CO0AC4ATS DL1-FOA-IPFO02.-0-041 104
CO04479 Rep DL1-FO1-PFO02-0041104°
C0049480 OL-1-FOV-4PF003-0-0414 104
COO49430 Rep  DL-1-FO1-1PFO03-0-041104°
Co040481 DL-1F01-IPFI04-0-04 1104
CO049481 Rep DL-1-FO1-IPFOU-0-04 1104~
C0048482 DL-1-F01-4PF005-0-04 1104
C0049432 Rup OL~1-FO1-IPFO05-0-041104°
CO049483 DLI-FO1-MSWO001-0-041103
CO049483 Reg  DL3-FOL-MBWO001-0-D41108*
CO049484 DLS-FO1-NSW002-0-041105
CO04AQ484 Rap DL MFO1-MEW0D2-0-041108*

(continued)
C4 Sulfonats PFES C6 Suifonsie PFHS CA Buttorate PFOS
Porflucrobutanesulionsts Parflusrohaanenl Nanete Parfiuarooctinesuiiontie
Analyle  Assesesd
found  Acouracy Found Aocucacy Found Ascuracy
ot we. ol % wot wi, #i= %) wat wi. - %
1.30 k] 172 30 NR NR
1.18 3a 1.54 30 NR NR
0.580 30 113 0 NR NR
0.528 30 1.14 30 NR NR
1.22 30 0.608 30 181 b ]
1.42 30 0.480 0 188 ¥
.22 3 1.18 k] NR NR
1.20 ko 1.18 3 NR NR
HD 0 0.315 0 2 0
NO 30 0.200 0 a7 %
ND 3 0.624 30 NR NR
NOD 0 0.804 L] NR NR
0.203 x 0.852 30 NR NR
NO K o 0878 k] NR NR
NO 30 0832 30 NR NR
NO 30 0538 k1Y) NR NR
ND X 0.884 0 NR NR
ND 30 0.044 X NR NR
0.772 30 0.566 0 17.4 0
0.870 30 0.744 30 18.9 k]
0.468 3 04538 X 157 3
0.472 Ed 0.616 0 158 0
ND k) 0.200 30 .38 30
NO ko 0.247 k] °.52 0
ND 30 0238 ¥ 5.8 30
N X 0248 0 522 ko
ND ko) 0222 ¥ 11.1 30
ND 30 0247 30 f1.2 ki)
NO 30 0.265 30 2048 0
NO 30 0282 0 214 3
NO o ND 0 7.00 ¥
ND 0 NO 3% 7.3 ko
NO 30 0.373 0 8.72 k]
ND 30 0.388 0 8.58 X
NO 30 NO ko 138 X
ND k] ND 30 137 %
ND 30 NO i} 180 k1)
NO 30 NO 30 1a2 30

“Labowixy Dupliicets
NO = Not detected & or sbove Limit of Quantistion which is 0.2 ng/g (wet weight).
NR = Not regoried due 10 guatily contral result faliures.
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Table 1. Summary of PFBS, PFHS and PFOS in Fish Samples

{continued)
C4Bulfonats PFBS GO Sulionsts PFHS  C3 Sulfonate MFOS
Parfiuoreints “ﬂA s Forfienroectunenlionnts
m Ansiyte Assossed
Clent Found aAcosscy | | Founa Accurecy Found Aocuracy
Eggen’ Sarpe D vt (e Lt (RN opgennt (RN
COO49485 DLIFOI-MSW003-0-041105 | ND % ND 2 140 30
COO40486Rep  DL3-FO1-MSWOO3-0-041108* | ND 2 ND 2 144 2
€0049488 DL3-FO1-MEWOO4-0-044106 | ND 30 0.285 20 198 30
COOMS486 Rop  DLIFOI-MSWO04-0-041105- |  ND 0 0282 30 190 3
COD0487 DL3-FOI-MSW005.0-041105 |  ND 20 0.366 30 ”m E%)
CO049487 Rep  DL3-FO1-MSWO0S-0-041106° |  NO 0 0341 30 188 2
C0049438 DLIFO1-MEF001-0-041 105 No 2 ND 30 10 30
COO49488 Rep  DUS-FOI-MSFO01-0-041108° |  NO P ND 0 118 30
CO049489 DL3-FO1-MBFO02-0-041 108 ND x ND 30 118 »
COC40480 Rop  DLS-FO1-MSFO02-0-041105° |  NO 2 ND » " 2
CO048450 DLS-FO1-MSF003-0-041105 NO 2 ND 30 58 2
CUO49400 Rep  DL3-FOL-MSFO03-0-041105" ND 0 ND 30 720 0
CO49494 TX.3-FO1-MEFO0D4-0-041106 ND 3 ND ) 130 0
€O049491 Rep  DL3-FO1-MSFO04-0-041105° NO 0 NO 0 134 %
CO049402 DLS-FO1-MSFO05-0-041106 ND % ND 2 810 2
CO049492 Rep  DL3-FO1-MSFODS-0-041105° |  NO 2 ND 3 836 )
CO049493 DMC-FO1-PW008-0-041 106 NO 20 0,368 ) 812 2
COOABABI Rep  DMC-FO1-PWIO3ID-041105° |  ND 2 0.3 » 830 2
CO04B404 DMC-FO1-PW004-0-041106 0.300 ko 0.308 0 68.8 b 1]
00049404 Rep  DMC-FO1-PWO04-0-041105° |  0.348 » D404 30 638 2
CO048405 DMC-FO1-1PW00S-0-041108 ND 30 0.270 k] 844 ko)
CO04p405 Rep  DMC-FO1-IPW00S-0-041105° | ND 2 0.265 30 828 ©
CO04D486  DMC-FOI-MSWO03-0041105 |  ND 2 0562 20 %4 2
CO04P496 Rep  DMC-FOV-MSW003.0.041106°]  ND e 0.560 20 1% 2
COGMG4D7  DMC-FOI-MSWDOA-0-041106 | D318 x 1.90 20 0 2
CODMBST Rep  DMC-FO1-MSWO04-0-041105° { 0233 0 188 2 209 %
CONMB408  DMC-FOI-MSWDOS-0041106 |  ND % 0.000 e NR NR
COOARM08 Rep  DMC-FOL-MSWO05-0.041106* |  ND 0 0% 0 NR NR
CO048499 DMC-FOS-MEFD02-0-041106 | ND 2 NO £ NR NR
CO049400 Rep  DMC-FO1-MSF0020-041106° | “ND 0 0.507 30 NR NR
CO040800 OMC-FO1-MSF003-0-041 108 ND X ND 30 588 4«
COOMS500 Rep  OMC-FO1-MSFO03.0-041106° |  ND 20 NO % 56.0 %0
0048501 DMC-FO1-MSFO04-0-041108 |  NO £ 0.254 20 118 2
004050t Rep DMC-FO1-MBF004-0-041105* ND 0 0.228 0 119 x
COU4P602 DMC-FO1-MSFOUS-0-041105 | ND x 0.420 » 148 0
C0049502 Rap OMC-FQ 1-MSFO05-0-041105° ND 0 0.448 k] 147 X
C0049503 DMCFO1-PFO0S-0-041 105 NO X ND 30 1.9 20
COC40503 Rop  DMC-FOI-IPFG3-0-041108° NO e ND 2 7.92 2

*Lavorsory Dupicste
ND = Not detacisd at or above Limit of Quantiaion which is 0.2 ng/g {wet weight).
NR 5 Nof mport! dus &3 quasiily contzol rasult fslkunes.,
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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples

Exypen {0

Clant

Sample®

CO040804
CO048504 Rep

C0040505
C0049606 Rep

0055354
CO058354 Rep

C0058455
C0058455 Regy

C0086456
CONB6466 Rap

0056457
C0058457 Rap

C0068458
©0056458 Rep

Coose4ss
C0058450 Rep

0056480
0086460 Rep

Co03646 1
C0058461 Rep
Coass462
CO036462 Rep

CO0684683
Q0056463 Reg

C0086464
CO056484 Rep
C0058455
C0056403 Rap

0058408
0058488 Rep

C0050467
C0058487 Rep

C0058468
€0058488 Rep
| Co056409
0066480 Rap

CO058470
CO056470 Rep

DMC-FO1-IPFO04-0-041108
DMC-FQ1-1PF004-0-041105*

DMC-FO14PF005-0-041108
DMC-FO-IPFO05-0-04 1 105°

DL2-FO1-MBF005-0-041218
DL2-F01-MSFO05-0-041218*

DL2-F01-IPWO006-0-041215
DL2-FO1-PW005-0-041215*

DOU-FO1-MSW002-0-041218
DOU-FO1-MEW002.0-C41218*

DL2-FO1-1PWO04-0-041215
DL2-KD1-IPW004-0-041215*

DOU-FO1-MEWO003-0-041216
DOU-FO1-MSW003-0-041218°

OLA-FO1-PW004-0-041130
DL3-FO1-iPW004-0-041130*

DOU-FO1-MBWO01-0-041218
DOU-FO1-MSW001-0-041216°

DOU-FO1-MSWOU4-0-041218
DOU-FO1-MSW004-0-04 1216*

DOU-FO1-MBWO05-0-04 1218
DOU-FOT1-MIWO005-0-04 1218*

DOU-FOI-MSFO05-0-041218
DOU-FO1-MSFO05-0-041246"

DL3-FO1-IPW002-0-041130
DL3-FO1-IPWO002-0-041130*

OL3-FO1-1PW003-0-0411X0
DLS-FO1-1PW003-0-0411%0°

DOU-FO{-MSF003-0-041216
DOU-FU1-MEF003-0-041216°

DBC-FO1-M3F005-1-041216
DBC-FO1-MSF005-1-041216°

DOC-FO1-MBFU08-0-041218
OBC-F1-MSF005-0-041216°

DOU-FO1-M8FD02-0-041216
DOU-FO1-MSF002-0-041216"

DL3-FO1-IPWOC1-0-041120
DLM-FO1-IPW001-0-04 1 130*

Found
wet wt.

ND
ND

88 38 55 §& 65 &8 &3

(continued)

C4 Suifonsts PFBS

Accuracy

- %

BE 8% 88 88 B8 Y8 88 28 S8 58 K% U8 KX 28 22 4 8 48 g2

Found
ol wt,

ND
ND

NO
ND

ND
ND

ND
ND

in
1.0

NO
NO

10.4
10.8

ND
ND

154
14.2

a7
ns

1.34
1.41

1.78

1.68
1.59

4.56
454

0.248
0.219

C8 Sulfonats PFHS

Acouracy

- %)

0
b
30
30
k]
30
X
k o
30
30
0
ko)
3
)
b )]
30
k1)
X
k)
0
k1
0
0
30
30
30
X
3
30
30
30
3
30
30
0
30
30
k)]

€8 Suifonate PFOS

]
3]
L

{rr'g) wat we. £ %)

4.0
436

484
480

49.2
516

132
133

6.80
6.30

NR
7.92

120
18

544
5.28

NR

NR
NR

9.04
8.80

]
B8 35 5% 55 55 22 25 55 33 5% 35 2% FF 55 5§ 48 88 88 ss

“Labaratory Duplicate
NO = Not desectad at or sbove Limit of Quantitation which is 0.2 N/Q (wet weight).

NR = Not reporied due 10 quaity control result feilures.
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Table 1. Summary of PFBS, PFHS and PFOS in Fish Samples

(continued)
C4 Sulfonste PFBS Sulfonets PFHS C8 Sutfonste PFOB
Purfiuorets Porferah wlionsty  Perfuorpocimesnifonaty
Anaiye Assessed | Antiyia | Aasessad | Analte | Ateessed
Clont Found Accuracy Found Accuracy Found  Accurmcy
Em s_-_:mn glwet e (%) L natweiw {H-%) [ng/g) wet wt {siobe. )
CO050471 DOU-FO1-4MMSF002-1-041218 0.840 X 4.68 30 NR NR
C0056471 Rep DOUFO1-MBF002-4-041218* 0.860 30 4.72 30 NR NR
0056472 DOU-FO1 -MSF004-0-04 1218 0.792 30 235 4 NR NR
C0066472Rep  DOU-FO1-MSF004-0-041218° |  0.818 % 222 40 NR MR
CODS6473 DOU-FO1-MSFO01-0-041218 218 X 109 0 NR NR
CO056473 Rep  DOU-FO1-MSF001.0-041218° 228 30 10.7 30 NR NR
C0056474 DBC-FO{-M3F003-0-041216 ND 30 2.00 30 NR NR
CO058474 Rep  DBC-FO1-MSF003-0-041218° NO 30 100 0 NR NR
CO058475 DBCFO1-MSF004-0-041216 ND 30 387 30 NR NR
CO056475 Rep  DBC-FO1-MSF004-0-041210° ND k1] n 30 NR NR
CO0S8478 DMC-FO1-MSF001-0041210 ND 30 0420 3 NR NR
CO0564768 Rep  DMC-FO1-MSF001-0-041216* ND 30 0.458 30 NR NR
CO036477 DL1-FO4-1PWO0S-0-0412 16 0.253 30 0.044 30 88.8 R 4
CO056477 Rep OL1-F01-IPW005-0-041218° 0.249 30 0.044 0 141 30
C0056478 DL2-FO1-PW003-0-041201 ND 30 NO ko T.48 40
CO0B04T8 Rap DL2-FO1-IPW003-0-041201° NO 30 ND 30 7.44 40
CO0s6479 DLI-F0 1-IPW00S-0-041201 ND 3 ND 30 4.88 30
CQ056479 Rep DLY-FO1-IPW005-0-041201* ND 30 NO b o] 412 30

‘Labarsiory Duplicate
ND = MNW“G!MW&WMMHORWWW).
NR = Not Feponed due 1 quality cortral result Esilures.
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Table II. Summary of PFOS in Re-extracted Fish Samples

Cs Sulonate PFOS
Cliont Anaiyte m
Exygen ID Sampile 10 (g Wet Weight - ACTUISCY (+- %)
C0048151 DBC-FO1-IPW001-0-041021 2080 0
C0048152 DBC-FO1-1PW002-0-04 1021 3330 30
Co048153 DEBC-FO1-IPW003-0-04 1021 1660 50
C0048154 DOU-FO1-1PF001-0-04 1021 596 30
C0048155 DOU-FO1-4PF002-0-041021 838 30
CO048158 DOU-FO1-IPFO05-C-041021 544 30
C0048180 DOU-FO1-1PV¥/002-0-04 1021 1210 <0
CO049450 DBC-FO1-MSW001-0-041104 8480 40
COO49451 OBC-FO1-MSW0(2-0-041104 7520 kv
CO049452 DBC-FO1-MSW003-0-041104 12600 30
CO049453 DBC-FO1-MEW304-0-041104 3440 30
C0049454 DBC-FO1-MEWO005-0-041104 5240 3
CO049455 DBC-F01-MSF001-0-041104 5240 30
C0049456 OBC-F01-MSF002-0-04 1104 4760 k 4
COoo4g458 OBC-FO1- PFO0S-G-041104 608 30
CO0043459 DBC-FO1iPND04-0-041104 1230 40
C0049480 DBC-FO1-IPW005-0-0411 04 2620 0
CO049461 DOU-FO1PH003-004 1104 NR NR
CO049462 DOU-FO1-PWONL-3-041104 1740 30
C0049483 DOU-FO1-IPWC0S-0 041104 2130 30
C0048485 DLA-FO1-MSWOG1-0-CA1154 068 30
C0D49456 DL1-FO1-MSWO02-0-041 1M 708 30
C00494567 DL1-FO1-MSW003-0-04 1104 096 0
C0045469 DLA-FO1-MSW005-0-041 104 804 3¢
COo049471 DL1-FO1-MSF002-0-041104 568 30
C0049472 DL1-F01-MSF003-0-041104 432 k 4}

NR = Not reponied due 10 quality control result faikres.
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Table II. Summary of PFOS in Re-extracted Fish Samples (continued)

C8 Suionate PFOS
Client Analyle Fomd o Assesssd
Exygen ID Sample ID (g et Waight ACCUraCY (++ %)
CD048474 DL1-FO1-MSF005-0-041104 740 )
CO049498 DMC-FO1-MSW005-0-041105 360 30
CO049490 DMC-F01-MSF002-0-041105 620 Y
CO056456 DOU-FO1-MSW002-0-041216 28200 80
C0056458 DOU-FO1-MSW003-0-041218 4040 3
€0056460 DOU-FO1-MBW001-0-041218 NR NR
C0056461 DOU-FO1-MSW004-0-041216 5120 30
CO0S6462 DOU-FOT-MSW005-0-041216 a6 30
C0056463 DOU-FO1-MSF005-0-041218 720 2
CO056488 DOU-FO1-MSF003-0-041216 848 30
CO056487 DBC-FO1-MSF005-1-041216 NR NR
€0056488 DBC-FO1-MSFO06-0-041216 8060 50
C0056460 DOU-FO1-MSF002-0-041218 640 30
C0058471 DOU-FO1-MSF002-1-041216 o2 E%)
C0056472 DOU-FO1-MSFO04-0-041216 1820 %
C0056473 DOU-FO1-MSF001-0-041216 . 2070 30
0056474 DBC-FO1-MSF003-0-041216 4640 30
CO056475 DBC-F01-MSF004-0-041218 9200 50
C0058476 DMC-F01-MSFO01-0-041216 840 30
C0048148 DBC-FO1-IPF001-0-041021 384 30
C0048150 DBC-FO1-IPFO03-0-041021 293 )
C0048156 DOU-F01-IPF003-0-041021 359 30
CO048157 DOU-FO1-PF004-0-041021 a2 3
C0048139 DOU-FO1-PW001-0-041021 as7 3
CO04B473 OL1-FO1-MSF004-0-041104 us 30

NR = Not reported due 1o quality control result failures.
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Tabie Ii1. Summary of PFBS, PFHS and PFOS in Clam Samples

C4 Sulfonate PFBS C4 Sulfonats PFHS C8 Sulfonsie PFOS
Parfuorobutaneswionsts Perfvorchaasssulionate Porfisorcocianesulfonsls
" T ——— T ——r——re e ]
Ansivis  Assessad Amalyls  Assassad Analyta  Asssssed
Cllont Found Accyracy Found Accuracy Found Accuracy
Exm 10 SaM [[») {Pog) wet wt. (%) wet wi +/- % wot Wi, +/- %
C0056480 DLI-101-CFW001-0-04 1216 NO 40 ND L] 1.82 50
CO0S6480 Rep  DL3-101-CFW001-0-041216* NO 40 NO 40 1.82 50
Cooss401 DMC-01-CFW001-0-041216 ND 30 ND 30 .18 50
CO0656481 Rep  DMC-101-CFWO01-0-041216° ND 30 ND k ] 8.12 50
Co0s6482 DL2-401-CFW001-0-041216 ND 30 NO 30 1.81 50
CO0568482 Rep  DL2-101-CFW(001-0-041216* ND 30 ND 30 1.77 50
CO056483 DBC01-CFWO001-0-041218 ND k 4] ND kY] 448 k]
CO056483 Rap  DBCAH01-CFW001-0-041215° NO % ND 30 4,44 30
CO056484 DLA-I01-CFWO001-0-04 1215 ND 30 ND 30 8.80 40
CO050484 Rep  DL1-101-CFW001-0-041218* NO 30 ND 30 8.54 40
CO056485 DOU-101-CFW001-0-041216 ND 30 0.202 10 114 50
C0056485 Rep DOU-I01-CFW001-0-041218* ND 30 0.205 0 108 50
“Labovatory Dupiicats

ND = Not detecied at or above Limit of Quaniitation which is 0.2 ng/g (wet weight).
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples
CA Sullorels g m! PEHS % % Frog
Arnouni | At Found Amount
Bermple Gpikcsd | 1 Serpis R d R Yy} n Sampi ¢ Recovery| in Sampis  Recoverss  Recovery
DLSF014PFO01-0-08 1021
(00080128 Sgh G, 10 pyv 10 0.506 [T} NO [F] [ ] 8.1 128 i
OLS-FO14PFO01-0-04 1021 '
{CTOIS1IE Skt P, 190 9h) 100 0.200 624 ND 732 e S.1¢ 784 ke ]
DLY-FO1-IPPOC20-041021
(COOAEITT Spk 0. 10 pgb) A G208 .52 NO T4 [4] 4.8 10.3 [
DLAFOIPFI02:0-041021
ICOMOIET Sek 3, 100 ppdy 100 0265 (1] NO re0 0 “N 80.8
DMC-FO1-IPFO01-0041021
{CODAN 28 Sgk 1, 40 pyie} 10 0.3% 448 42 N 594 L+ T4 $398 2
DMC-FD1-PF001.0.04 102 1
O 28 Spk 11, 190 ppd) 100 0.3%0 w4 ] NO 748 ™ 740 818 .
DNC-FO14PFO00-04102 1
(000128 30K C. 10 po0) 0 0712 T80 70 NO 8480 141 28 156
DMC-FO1-IPF0RZ-0-041021
HORONBE20 Bk W, 00 oyt 100 0.742 7o 44 ND 980 e 1" 104 )
DMC-F01-IPW001-0-041021
{C0048120 Sk B, 10 ppb) 16 1.08 170 NO 1.84 e oo baF ) .
DMCFO1-PW001 -0-04 X121
[CIOAETI0 Sk £, 100 gyt 100 1.08 4 ND 00 »n 700 1834 )]
DMC-FO1-PW002-0-04 1G24
ACTDET Bpk &, 10 pov) 10 D908 878 NO r.98 a0 M 448 M
DMC-FO1-4PWO02-0-04 9021
HGO0MIIT Bpk 4, 100 gty 100 0.900 [ 7 ] NG 748 75 M4 101 o7
DMC-FO1-MSWO0T-0-04 1021
{ON48138 39k £, 70 ppb Bplw) © 0218 L ¥ ] ] 0,524 44 % 276 re M
OMC-FO1-MEW001.0-04 1024
{00403 gk &, 100 ppb Spie) 100 o218 "2 3] .54 sz 3 1] s 108
DMC-F01-MSWOOZO-04 10214
(008133 Suk G, 58 20 Hotw) 80 NO* 4“2 NO~ 20 104 0 a0 .
DMC-F0 1-MIWO0240-04 10214
{CU040139 Sph M, 402 ped Dpbe} 200 NOA a2 NO* “e 3 0 24 n
DL2-FO1-IPFOD1-0-041021
(C0008134 Dy F, ¥ puis St x 0.0 580 81 NO (Y.} 348 2.9 ®»
DL2-FO1-PFO0Y-O-04 1021
{CTMBTM Sk X, 100 ppb Sgle | 160 0.48C “*»e “* NO (1] % i 564 53
DLA-FO-IPFO0R-0-04 1021
{CORATIS S9x G, %0 Jpb Sotem) w0 0818 554 NO 40 o 4.7 858 »
DL2-FO1-PFOR-0-04 1 0821
{C00A1ED gk L. 130 pyt Spie) 100 0.818 u“s ] NO 788 re 412 724 L
“Saenple residue encends e wlking fevel oig hanbors. an y value oannot b

* 104 of sempis vend for sdeoion nataed of £.0 ).
ND = Noi detscied at or sbove Limit of Queniitelion which is 0.2 ngg {wet weigit).
NO* = Not delected at or sbove Limil of Quanttalion which & 1.0 ng/J twet weight).
R = Not reporind dus 10 quUElly Soniol resudt ndures. Rs-anaiveie raulls e shown in Tate I,
Wlhaﬁw&hhm“‘%.m”nywmmmﬂ—hbm“
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

signiicantly; thavwlors,
ND = Not detectud at o abova Limit of Quantiietion whichi Is 0.2 ng'g twel waight),
NA « Not mported dun 10 quelly control resull fivres  Wsanaivels meulls 408 95own in Table i
Nate: “ummmmmmywmmmmnuhhmu

Exygen Research

*
Samples (continued)
Shsamelres . Cojuemertis . Closterros
Amount| AmtFound  Amount Amt ound  Amount
Sample Spiked | inSevple Reuoversd Recovery| in Sumple Rucoversd Recovery| i Semgle  Reooversd  Recovery
Smcigtey Da Lo (pgres [0 gy igpeiet (%) Loypetet pppieane  (K)
DL2-FO1-{PFOXS-0-041021
0040106 S8 C, 10 pob Sphe) 10 oM7 7.00 » NO 198 0 .0 020
OL2.£T1-PFO03-0-081021
(CROLEENE gk B, 100 b Rplks) o d247 [.-1 ] 3 ND 2 ” 20m 710 72
OL2-F01-PFOI4.004 1021
KXOHHET Dk D, 15 90d Beite) 1¢ 0.0 s.04 L] ND 1.60 % 452 13 o
DL2-F01-IPFO0AG-04 1021
(COME ST ok |, 108 ppb pies) 00 3.8 (14 ] o NO 760 bed 4.52 80.4 T
DAL LO1-PFOCS-0043029
N84 38 Spk &, 40 pob Sphed 19 03¢ (¥ ) NO 7.8 248 X
OL2-FO1-IPFOCS-D-041024
(CO0SE35 Jpik J, 100 pyb Splee} 100 4338 WA NO we o1 2.4¢ o
OL2F01+-IPW 0010041021
ICOBIR120 ek ¥, T0gpb Spte) 10 P -] 104 o ND T80 see 1.9 ]
DAZFO1-PW001-0-041021
{COMBIIS gt 1, 10 pps Splha) 100 S0 %o ] ND n2 n $.08 852 "
DL24F04-MSFD01-004 1021
100043148 Bk O, 10 pole Dytte) 10 4533 126 70 KD 20 -4 na 780 .
DL FOL-MOFOUE 004102
(CR048140 Dok L, 108 gpb Spln) 100 023 L X o4 L o] 78 ™ 17a 158 3]
DL2-FO1MOFOX 04 1021
(COMS14Y gk . 1D ppb Spive) 10 0.408 (3] [ ] ND 148 143 e 0 .
D240 1-MBFO02-0-04102¢
(CODSR1AT By 10, W0 pols Jolw) 100 C408 ats ot ND [ s 158 L3}
DL2-FO1-MOF003-0-041021
E0iR144 Syk D, 16 ppd Spties) 1 o416 6.5 2] NO a7 - ] 42 412 M
OL2F01-MIFNIS-0-04 1021
{CORENI42 Bpk |, 100 pet Splhai 00 oAte “s “ ND 108 ha | 9L 04 82
DL2FO 1-M9F004-D-04 102 ¢
ON40143 gk 1, 10 o Spha) 10 0.8 T.08 [+ N0 758 78 538 "2 M
DLAFO1-MSFOXN-0041021
00080143 Byt L, 300 ppb S} 100 048 e ¥O 812 ] ns 167 [ Y]
DLAFO1-APEOC1-0O04 1024
LN0MTLS Bk F, 30 pres Dpde) 10 0432 744 70 [ ¥ )] 8.18 h g 24 00 -
OL1-FO1-IPFO010-04 1 021
{00014 Sph K, 195 00 Solka) 100 0432 82 0.281 84 » N4 108.0 n
DLI-FO1-PF003-0-04102¢
£00ees4ab gt 3. 10 pyh Sohe} 1 LY 12 ] [ ] 0.08 3] 358 108 i)
OLI-FO1IPFOUS-0-04 1023
HOU04B1 45 Suk L, 0 gpo Bpinny 100 CAD 0.2 ] NO 818 -] 68 00 78
“Sarnpit rewidise JN0Neds D0 8pNg ieve: Pigniicantly; B0 JOCLINR FOOPVIYY VB Carv It e Colcuinted
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
%ﬂmm e P e SA SO PFOG
. Semgle 8phed | i Bavpie  Racoversd Recovry| nSsmgle Recoversd Recovery] in Sempls  Recoversd  Recovery
Doscrygrcn (. b 00 Lopuses squme 04
DLIFO1IPEO0EO08 1021 \ B oo . .
0048340 S5k O. 10 yts Godw) 10 0.784 (¥ (3} NO | 108 108 0382 . 858 [ ]
OLIFO1-PFO08-0-04 1021 ! A -] .
ICHOIE148 Sp N, 100 Do Buika) 100 D.764 (1) ] - ND sad .. 08 |. 0382 812 L]
OLI-FO1-IPFO06-0.04 1021 -
100043147 Bgk D 10 pple ples) © 153 544 ] B SNR X R - 848 "y [V
DLIFO1-IPF008-0-04 1021 , : )
CORMENT Dok L, 304 pobs Gpha) 100 1.83 o4 50 NO -MB2 . w 848 [ X ] "
DBCFD1-1PFD01-0-041021 P N
{C004E140 gk &, 10 pp e} © 1.4 024 48 (X 4 1028 11 .-NR NR NR
DOC-FO1-IPFO31004 1021 . v
{CORSHHEE Bin J, WO pab gl ) 100 1.4 a4 - 8 0.062 B _ 7 A R RR NR
DOC-FO1-IFDA2-0-041021 ) B q .
COMETES Byh 7. 18 pph Rpies) *® 13 [ X ] “ . NOQ .~} ™ 110 13 *
DOC-FO1-4PFO32-3-04 1024 . .
{CH0MHS 45k K, (90 spb Sphw) 100 1.4 502 ] ND | L Y] 08 . 110 1 b, ]
DOC019PPO330-04 1021 EERTI
ICOCLEN0 Sk G, 10 ppb Sptw) ° 0.508 [ Brd [~4 0.044 104 ., e NR NR
DBC-FO1-4PF003-0-041021 .
{CR0ENI8 Jpi L. W0 pot Sps} 100 0.908 0.8 ] - 0044 ¥ ] 88 . NIt MR MR
OBC-FO1PW001-0-041021 v )
100045181 Sgkt C. 10 slp Sping) ] 0.684 708 [ - B & ] 18 78 MR NR MR
CBCFO+-PWO0 {-0-041021 .
{08181 Sk M, 190 ppb Spike} 100 0.064 100 - 08 axn 080 ”% . NR NR NR
DEC-FO1PWOI0041021 o :
1CNG42162 O D, 10 pobs i) © 0.700 7.5 % Lee2 12 , .9 MR NR NR
DBC-FO1-IPW002-0.041021 e .
HCDOME2 Sgh 1, %00 ppk Spika) 100 “0.700 s [ .12 - 8y . = NR MR NR
DBC-FO1-PWO03-0-041021 . v}, K
0048183 Rt &, 10 pob Spike) B 07% N -] b [ & ) 185 . 1. MR NR NR
DBC-FO 1-PWDO3-0-041021 ‘ s
(CN040183 Bk J, 100 ppb Spiha} 100 47 . ‘s ‘N [ X4 ) [ 3] i ) - NR R NR
DOU-FOI-PFO01-0-041021
(CODMSINA Sy ¥, 10 pob Bphe) 10 48 109 -] 102 .48 s NR: NR MR
DOVU-FO1-PFO01 0041021 B f P
10068154 Kok K, 10 1od Soibn) - 100 4.8 768 T2 152 8.0 s KR NR NR
DOU-FO1-IPFO02-0-041021
HCDMAWS gk O, 18 pub piu) T 10 [ b/ B 13,1 o R, [ ¥/ » NR NR NR
DOU-FO1-PFO02-0-041021 . .
HCO0EIEE Spi L, 100 pub Bples) 100 878 T80 [ 0.792 ' 800 N B NR NA NR
[CORBISE S C. 19 poi Bpims) 10 5.08 128 . -8 1.02 « 108 [ ] NR, NR MR
DOU-FO1-PFO03-0-041021 o ! ) L M A
(CI048154 S0k 1. 100 pgb Bpiey 100 L] [ S . 1.02 004 Z | w ‘MR L
*Semple rnicus sncesis e WEIng level Blanik - oy ok

NO = Not deincted ot 0r $00vé L of Cuansiation which I8 0.2 19/g (wel weigh),
NI # MOt reporesd dus B quelly coniral result Talkres. Re-englyely resils ars shawn in Table .
M“um-&mwmm“qmmmumunmm
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

ND = mmnumwaw@mﬁunmmm;

NR 2 Not reperips tve \o quaily contral revll fafures. Ro-0reye's rapnts ae ohown i1 Tabis i,
mmmmt&mwm,mwﬁummnlﬂymm*‘hhm“

Exygen Research

Samples (continued)
% gms_ﬁa 2 Sullonacs F!’& gs.m Prog
Amount | Amt At Found  Amount At Found  Amount
Sarmpie wnwmmhmmm-hw Rucoveres  Recovery
w m_ m-u-t. m-uut E‘ et wt. wol wt, mz-u. jopplverw ‘m
DOU-FO1 JPFO04-0-04 1021
HOO0LP45T Sgi D, 16 s Sode) 10 842 132 " 2% 120 NR] NR NR
OOU-FO1-FFO04-0-041021
ONNANST Byk |, WD pph ety 100 312 re4 70 230 [ J] ] NR NR NR
DOU-FO1-4P#0058-0-041021
WCODeBTH6 Spx K, 10 pos Subet 10 458 122 o888 112 "w NR NR N
OON-FO1-PFD0S0-04 1021
CONEIIN Sgk 4, 140 ppb Sihe) 100 458 180 kal 2.958 1) 88 NR NR NR
DOU-FO1-IW008-5-041021
CROMIN Ugh 7, 10 pob Bpta) ] 2w 102 n 0948 10.7 - ] NRt NR NR
OOU-FO1-1PW001 -0-04 1021
{COOAA1AS Rpk K. 0 pobs Sk 100 2% Ta4 0 Q.48 38 L <] N R SR
DOU-FO1-IPWO0R-0-04 1021
1C0068100 Spm Q. 10 Dph Sote) ] 184 4 100 1% Q2 NR N& R
OOU-FO1-IPWO0R-0-04 1021
{CNH0100 gk 2, 108 pob Sode) 100 1.4 (23 ] ” E ¥ ] 02 L ] NR NR NR
DL2FO1-MEWOD-0-04 1021
1COD48161 Spk L 49 ppt Dpi) 0 0.209 0.32 Hi] ND (3] [ ] 120 126 .
DL2-F01-MEW001-0-061021
(COMBIOS Bpk J, 108 ppb D) e 0208 76 ” MO 852 120 177 14
DL2F01-MBWO02-0-041021
LXDRIER Bk K. P P Sytenp 10 ND 908 /4 ND .92 102 110 .
OL2PO1-MSWO02-0-04 1021
(CA0INTAR Ngh L, 108 ob Bpite} 100 ND 084 [ ] NO [ <1 ] 102 188 (<]
DX2-F01 MBWOOS-0-04 1021
1004846 gk C, ¥ upb Sphus} i0 NO M -] NO €08 Ly Q4 103 *
DL2-FO1-MEW003.0-04 1021
{CO0A810% Byl D, 300 pgt Salke) 100 MD 812 ot _ND "2 0 QA 12 0
OL2-F01-MEBWO04-3-04 1021
CONEIM Spk £, 10 aot Seihat [ ND 1.5 k] ND 128 n L 3] 758 *
DA2FO1-MIW00H-0-04102 1
HON06R10¢ Boh 4, 100 ppts Spler} 100 NO 840 [ - [+ 216 ) 74 1% ki
OL2-FO1-MEWODS-0-04 1021
{C00NN1S8 gk 3, 10 gp0 Soie) 10 ND 7198 20 NO 2.0 89 168 138 d
OL2+FO01-MBWOUS0-04 102 1
(CUOI108 Sak K, 108 g0 Spikai 100 NO 8G.8 1 108 00 108 ™ o
DOC-FO1-MBWON1-0-041 104
(GO0 Bex . 10 sub Intie) 10 0808 103 o L 176 ” NR NR NR
OBCFD1-MIW00T-0-041 (04
1CONE0408 Bk 1), 108 pgis Bpiue) 100 7] 904 [ &-3 113 108 NR KR NR
“Sampt neidun ecaeds e apiking level dgniicantly; Haslors, 38 nie Y VEUR carnct be oalounted
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Table IV. Matrix Spike Recovery PFBS, PFHS aud PFOS in Fish

Samples (continued)
: L L Shiscyeeis Sutonsie
Amound § Amt Amount At Found At Found
Sevgle memv;wﬁommn‘,t;‘ Yy
m _m. wat wt, wet IRttty wot wi (%] ' wt. et wt,
DOC-FO1-MEWDE2-0-04 1104
100040481 Bphk £, 19 pob Gpive] 10 0.008 9.9¢ " 343 ze ™ NR R NR
OBL.FULMSWON.0-061 104
{CO040MBY Spk ¥, 100 ppb Sph) 100 0.088 [ % ] 34 13 110 NR NR NR
DBC-FO1-MIWOUS-0-04 1104
1CH043082 B G. 10 ppb Solbe} 10 0.0 {13 [} 3 138 100 HR NR [
DBC-FO1-MIWOOI-D-041 104
COODEBASE Bok M, 100 sy Soika} 100 0.000 L Y] ] e 104 100 MR NR NK
DOC-FOI-MIWODH-0-041 104
EIRILS Spu 1, 10 pgi Bptm) % 0.084 9.9¢ 4] 82 103 90 NR NR NR
OBC-FOL-MEWD04-0-04 110¢
[COGL4T Byk J, HI0 g Bgim] 00 0.004 82 s .72 124 i R NR NR
DBCFO1-MEWO0B-0-04 1104
ICEDABAS4S Bk K. 40 pghs Upa) 10 0432 ax 74 2m 102 T4 R NR NR
DOC-FO1-MEW008-0-041104
(COBEDISS Sgt A, KO s Bple) 100 0.0%2 e 4] 277 L] 106 NR NR MR
DEC-FC $-MIFOU1-0-041 104
(00068408 Bgt M. Y pyie Spbe) 1w 0.820 S50 350 137 104 NR NR NR
DRC-FO1-MSF001.0-041 104
{CR0L 0085 Byk N, YO pps Gpihe} 100 0.820 ”4 35 108 1R NR KR NR
DBC-#01-MEF002-0-041104
{00058 Dok ©. 10 ppb Sple) « .78 [ X3 -3 1 128 108 KR o NR
DBC-FG1449F002-0-04 1 104
(GOS8 S0k P, 100 pob Spike} 100 o.rea 00 194 w2 100 Nt NR NR
DOCHFD1-IPFO04-0-04 $104 R
(CO004IT 29k T, 96 spb Spihe) i 0.504 103 100 0.504 1e 1% “ " .
DOC-FO1-PF0D4-0-041 104
[CO040437 Spk 2, 108 nob Gpri 100 0.504 s o 0.584 108 108 “2 84 192
DEC-FOY-IPFO06-0-041 104
(CR406ES Rpk K, W8 pob Sobes) 10 180 104 218 122 101 MR NR NR
DOCFO1-4Pr00S-0-041 104
1C3040434 ok P, 100 0b Spite} 100 100 08 21 105 L] R NR NR
DBCAAFB4-PWOH-0-041104
{C0000058 Sph G, 10 ppb St} 10 0.4 972 32 130 124 NR MR NR
DBC U1 PWO04-0041104
1CH040450 $gk i 100 pob Splbey 100 0.454 s p ¥ 104 1ot MR NR NR
DBC-FO1-IPW00S-0-041 104
(0040408 Bpk |, 10 pphs g} 10 0872 104 210 132 m MR NR NR
DAC-FO1-IPW006-0-041104
{A0MIE0 Sok J, 163 pob Boe) 100 ¢572 ‘Re 240 0 100 MR NR NR
“Semgin seidue ancends v spiking wvel y dore, an value connal be caly;
NO = Nol detectes ot or sbove Limit of Quantieiion whioh s 0.2 ngip (wel waighl),
NR = Nak reported dus 10 quelily eonirol rpeutt falures. Au-analysls sastis sre shove nTasle B,

Now: Sinos this sumeury Wwile oh

Exygen Research

sed resvits,

Y velues mey very slighily lrack the vhiuss by the raw datn.
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
“M_—.ﬁ%ﬁ._m%&_
Arcurd | Ami found  Amount Amt
Sample Spikad | inSemple Recowred Recovery! in Sempie R ¢ Recowary| nSemple R d Recovery
Jugiion Sl o (4, Liappilva (ppeve 4] L

OOU-FO1-PWOGID041 104

{CIOEDI0M Bk K. 16 ppb Bpbe) 10 312 13.4 100 800 13 103 NR NR NR
DO 1-IPWO030-041104

000081 Bpk L, 190 spib Jgndwe) 100 3.12 88 [ ] .00 w7 104 NR HR NR
DOU-FO1-IPWOO-0-041104

[COMBIE2 ok C. 10 00b Ipbe) 10 348 128 » 112 4 103 NR NR NR
DOU-FO1-PWO004-0-04 1904

(Caoenia Spx D, 108 ppo Gpbw) 100 349 [ 7] 8 .12 08 10¢ NR R NR
DOUFO1-PWO0S-0-041104

1COBIMET gk £, 10 ppb Spha) 10 E7 4 10.8 ” §.12 135 [ NR NR NR
DOU-FO1-IPWOLS-0-04 1 104

{CO09463 Sk 7, WE AP0 Upis) 100 2 834 at 6.12 108 104 NR NR NR
DLAFO1IPWO02-0-041 104

100000404 Bpk . 10 pob Lpm) 10 104 14 ND 104 104 [ 1) 143 81
IIFO1-IPW002-0-041104

OO Bk M, 100 ppb Bplbe) 100 104 «©0 ND (27 ] o8 L& 1 iy 118
D810 1-MEWO01-0-04 1104

(SO00403 Sk 1, 18 ppt> Bplen} ] 120 104 0.008 13 104 NR NRU NR
DLA-FO1-MSWO0L1-0-04 1104

ICO0H0408 Sgk J, 00 390 Sy 106 120 ”%.e 0.408 112 1 NR NR NR
OL1-FOV-MEWO02-0-04 1104

1ONBANAE8 Sk 1, 10 gk By 10 1.30 o.rs 1.7 12.4 107 NR NR NR
DLI-PO1-MEWO0R-0-04 1104

(0040408 Bk L 900 aph Syibed 100 1.0 [ ] .72 109 o NK NR R
DLAFO1-MSWOOM-0-04 1104

TCO0MMET $9 C, 10 oubs Sphw) 1] 0.560 (X -3 1143 102 ) NR NR [ ]
DL1FO1.-MAWO03.0:04 1104

[COBSIET Sok 1. 100 ot Spite) 100 0580 852 1.8 s NR NR MR
DL1-FO1-MEWO04-0-04 1104

1COMGNS Rpk B, 10 ppt Uphew) 10 0508 [ 1~] 0.508 a7 [ 181 20 .
DLIFO1-MSWA04-0-04 1104

{CO0A94I6 Opk &, 100 ppb flphe)} 100 0.508 Ma 0.908 we ] 1 200 100
OL1RO1-MEWODS-0-04 1104

(COMOUS Dok C, 10 ppb Spite) 10 1.18 990 T8 118 104 « NR NR R
DL1FO-MEWI08-0-041 104

CO0ENEE Spb H, 190 pob Splhe} 100 1.18 a4 L1 138 928 o« NR NR NR
DL1-FO1-MEFO01-0-041104

(CO0MGLTO Sk ¢ 10 pyle Bpibe) ] ND . 0.315 s =” ) b ] *
OL1-FO1MEFO01-0-041104

(COBBLTE Bk J, 100 peb Sya) 100 L [o] 84 0315 ws -] 3 k) 101

“Sewnple resiiue SxOneds e apiing ievel eigr

NO = Nat delected st or sbove Limil of

Quantitalion

y L]
which is 0.2 g (we!

7 vebub Carnot be caiauieed

waight).

NI = Mot reporied dum 10 quaiity CONIrol st feksns, R-aniyss reauin 5 6w in Tadle .
u&mmwmmmmmymmmmmukhum&
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

ND = Not deteciad at or #bove Limit of Qusrakation which |8 0.2 ng/g (wet waight),

NR % Not rparted den 10 qually cont it lohms, Re-salysts remdis a7 shown in Table 1.
thmwumwmm”mmmmhvmbumu

Exygen Research

Samples (continued)
C4 gmﬂ PFBS PFHE 8 Suione
Amount | Amt Ameunt ound A Found :E':
Qarmpln Spkad [ In Swrgle  Recoversd Recovery| in Sample  Mecowered Reoovery| in Sampie  Recoversd Necovery
Descrigion m_ wel wi. el wt, % gylwetet sy wot w. ) (o w PeyLvet e . "bl

OL1-F01-MSFI02-0041104 '

1GOBBATY Bpe 1, 10 pytt Spitw) 10 ND 8.80 a8 0.82¢ 10s % N R NR
EL1-FOV-MBFORO-041 104

CO4N71 Sgn L, 100 swb Dybusy o MO s [ ] 0824 284 O] NR NR NR
DLY-FO1-MBF003-0-041 104 .

(OB040471 Bph G, 15 pot Splee) 1© 0200 anre 8.652 102 s NR NR NR
DULI-F01-MSFI03-0<4 1104

{CO0IS4T2 Mgk D, 108 ppb Rplkn} 100 0.20% | X3 L] 0.852 w2 L] NR NR NR
DL1-FO1-MSPOOSD-04 1104

(COMSATS Sok £, 10 pyo Sighe) 10 O LY ] [ 4 .52 04 » NR NR R
OL-F01-MBFO04-0041104

(00040473 Dok P, 100 ppbr Spite} 0 ND [ 1] .4 0.532 101 100 NR NR NR
DLI-FO-MBF008-0-041104

{COMATE Bgd 3, M pob fiph] 1 NO (1] ] 0.684 101 % NR NR NR
D-FO1-MBFO0S-0-041 104

{00604 74 Rgir M, TDE ppb Bpla) 100 ND 24 = 0.684 9o NR NR NR
DL1-FO1PW001-0:04 Y104

ICXIOMG4TS Bk £, 19 syt Dpbos) 10 o2 084 7 0356 L 87 ® 174 204
OLAFO1-IPWO0{-0-0e¢t 104 .

{OMMSATS Byt 4, 100 ppts Spie) 100 erm Mo ] 0.558 we 4 1.4 113 [ ]
DLI-FO1-PW002-0-041 104

{COBS4 78 S0k K, 16 ppis Syw) 10 0.488 ass ®° 0.5% 296 ] 1%y 74 ur
DLA-FO1-PW002-0-041104

{C0098470 Sk L, 100 ppb Spike} 100 0.453 ™4 ™ 0.53¢ B0 187 00 L
DL1-FO14PWO03-004 1104

{05477 gk C, 10 yob Ephw} 10 nD 208 " 0.208 e |~ 22 18.7 b ]
OL1-RO1-IPWOSS-0-041104

(COBLIEIT B9k D, 300 ppb Spitm) 100 ND ®©4 90 0208 106 108 .38 109 100
DL1-FO4-IPWOO4-0-041104

(CB00067% ok £, 10 pyt Sgike) °® ND 048 s 0.23¢ o.80 o5 £V ] 720 *
DL-F0 1-IPWODE-0.04 1104

{CN0478 Sph £, 100 ppb Spie) 100 ND nas 72 0.8 M8 [ .} |- 1.3 140 8
DLIFO1-19¥002-0-001104 ) )

(CR0AMITS gk &, 10 o St} 10 ND L1 [ 0222 [ > ] o 11 169 ”
OL1-FO1-IPFO02-0-041 104

{COOEETE Bk I, 108 pts Splte) 100 ND 884 [ ] .22 WA 13 108 w7
DL-1F01-PF003-0-041104

JCURISM0 Sgk |, 18 syl iaka) 10 ND .80 ~ 0.285% 108 103 208 05 ”»
OL-1-FO1-PFO03-0-041104

(COMBLAD Wpk 4, 10D guls Sptin) 100 ND T n 0.285 04 80 208 109 o

“BOIMDIS (BSIAE Muchodl IV SpING ievet ore, i SCCwS y VBiS CInnot by caknsipteg

Page 39 0f 132



p-40

Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: PO001131

Tabie IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
C4 Suongy PFBE_ L -
Avnount| At Found  Amount Amt Fours
Semple Boked | in Demple  Recoversd Recorery) inSamdle  Rucoversd Rsocovacy

m {pyenw Ogpeste %) Sl (rogiwetwt (%}
DL-1-F01-PF004-0-041104
(CO0ISES1 Bpk K. 10 pb Splhel 10 NO 800 20 ND 9.48 o
X1 FO1-IPFDO4-0-041104
ICOMMES Bk L, 410 sps Sples) 100 WD 3 o) ] ] NO ws ]
OL~1-FO1-4PFO0S-0-041104
1COBMA2 Sph C. 0 yots Sph) 10 ND T.44 “ oW %.00 ]
OL-1-F01-9F006-0-04 1104
(CHOSMUT Bk . 139 Jo% S} 100 WD 4.8 ] 0373 984 ]
OL3-FO1-MEWO01-0-D41108
{CO0eBAE3 Spk 1. ¥ ppb Sgtu) 10 NO 8.38 [} NO 220 -3
DL3FO1-MEW001-0-04 1105
CH048183 Byh £, 190 opb Sphw) L] [+ (1] ] NO ws 100
DLIFO1-MEWOC2 0041108
FTTANES gk G, W0 ppts Sigliest 10 [ o] 444 3 NO 8.0 %«
DLIFOL-MEWO0R2-0-04 1108
(CUDESEB Ik 4, 100 pes Setee] 100 KD 904 ° ND 106 108
DLS-FO1-MSWO0S-0-04 1105
(CO0A0000 Sok |, 1 ok Sothe} 10 NO 9.9 [ NO 0.5 ]
OL-FO1-MSWO03-0-041108
0040408 Spi J, 108 ppo bpbn) 0o NO 884 ] NO 102 102
DL3-FO1-MEWQ04-0-04 1108
(COMNSES Bpk K, 1 pob Beliw) 10 ND .48 L 0.205 °e o4
OL3F01-MSWO0M-0-04110%
{0004 08 Snk L. (00 nob Soiw) o ND ¥} L] 0206 102 102
DLIFO1-MEW008.0-04 § 106
CIBONLT Bgui C. 10 b Spiiw) 1@ 1o 6.56 - 0.300 .1 1w
DLS-FO1-MSWOCE0-041108
0040407 gk O, 430 pow Do) 100 [ ] 100 100 0.38¢ 108 108
OLY-FO{-MF001-0-04 1108
(COBADLES B &, 10 pybd Spiem) 10 NO .48 ® NO 1.4 114
DLIFOV-MOF001-0-04 1105
(CN0LOMS 3yb 7, 1) Jpb Npioe) 00 ND (03 % NO 109 108
DL FO -MOrO0-0-041108
{00048 Bgk 6. 30 pob Sple) 10 KD .08 ] [ 104 104
DL3FO1-MBFOG2-0-04 1108
{CR00408 Dk 18, 190 gub Botin) 100 NO 86 [ 4 ND 103 o3
DL3-FO1-MEF003-0-04 1108
(D00 Sgk ), 13 pybs Spihe} 190 NO .32 - ND 1o 110
OL3-FO1-MBFO03-0-041 0%
COUSB4 N8 30k J. Y20 ppb Salhe) 00 WD 08 L] NO 107 107

146

19

1%

1e

116

1"e

118

102

158 T2
102

188 .
P} "9
150 .
Fo 108
154 .
4 108
s .
21 109
w .
E ”
1% *
234 118
»ns *
218 100
no .
190 114

“SIMOie rowdin sucends o apiing hvel sigulluintly; Ynmtora, I SCORNS [BI0RrY WUS CRANG be calcuieted

NO = Nt detecied st o mbave Limit of Cuaniistion which i 0.2 ny/g v weight),

INR = Nof reporied due 10 queily Control seauit fellures. Me-enalysia resubs 2 shua/m b Table N,

HNote: Singe thie summary isble showt rownded Taniin, recovery viuse agy vi.y sligkily Fom the vaiose In Ih fowr dews.

Exygen Research

Page 40 of 132



Interim Report #10-Analysis of Fish and Clam Samples - -

p-41

Exygen Study No.: PO00113]

Table IV, Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)

Amt Found %’

et L M
At Found

Ll

Amount
Semple Spliad | InSemple  Recovered - Ascovery] I Semple  Recoversd Rmacvery| in Semples  Recoversd  Recovery

DAMFO(-ASF 004004 1105 PR .

COnsment Buk X, 10 0ob Jphe) 1) ND (X ) ” ND L . 110 130 144 *
DLA-FO1-MSFO04-0-041108 NN

£X000L01 Spk L, 100 pab Splim} 100 NO 904 0 NO 104 104 130 o8 100
DLI-FO1-MSF006-0-04 1108 '\

0000 San C. 1 ppb Sphm} 190 NO %2 R NO 103 3. ] 8ts "2 *
DL3.FO01-MSFO05-0-041108 B

NG040 S O, 190 paw Bgie) 100 NO [ 1] 3 ND LT} B [ 38 ) 18 »
DMCF01-PWO0S-0-041108 N .

(COES409 Sy £, 18 pyb g} 10 ND .+ €308 : B.52 -2 N 2 o .
OMC-FO-IPWO0S-0-041 108

10048453 Sek 5, 100 ppb fiplhe) 100 ND MA 038 - 908 [ ] 1 158 »

1905 .

1C00L0684 Box D 10 pob Spihe} 1 0.300 804 0.308 . 228 -] +« 88 107 .
DRIC-FOTIPWII-D-041 K08 . .

FCORNN0 Bk M, (90 pph Sple) 100 0.200 904 & " 104 104 s 168 -
DMCFO1-PW008-0-041108

{CN0008 ot L, 10 ppb Splies) 10 NO L 1] 0270 101 . KX 758 M
100D Sy J, 100 pos Bphe) 100 ND (L] L .54 106 108 Y} 153 »
DWCF01-MSWO03-0-041108

{COBISINE Spi K, ¥ ppb Spiw) 10 ND a8 % .82 110 104 54 k- .
DWC-FO1-MSWO03-0-041 106

BR800 Spk L. WID sy Kphny 100 ND w4 0.5 o8 108 654 434 0
DMC-FO - SWO04-0-081106 . \

0040007 Sgis , 90 ool Oplim) 10 0318 52 = 1.9 121 - 29 259 *
DMC-FO1-M$WO004-0-04 1108 RN

(COB44EY Byk O, 190 sy Seike) 100 o.ne [.-23 [~ 10 10 % 258 13 L
OMC.F01-MIW00S-0-041 106 . r .

ICUDA0LTE Sgir &, 10 pyd Spthe) 10 ND as 0.900 1e 108 NR NR MR
DIMC-FO1-MIW005-0-041108 . .

IR0 Sok F. 100 ppb Byl 100 NO [ <X ™ 0.900 118 1"y MR NR MR
DIC-FO1-MIFO0R-0-04 1 108 S X

1600 Sk G, 0 ppt Spliey %0 NO ax NO 104 104 NR NR MR
OMC-F 1-MIF002-0-041 106 .

10000 gk M, 300 pyts Spte} 10¢ NO [ & ] NO 104 . o4 N NR NR
DMC-FO1<MBFO03:0:04 1105 .

{00DseN00 Byt ), 18 gt Spile)} 10 NO 820 L -4 NO 104 104 “s 100 hd
DMC-FO1-MEF003-0-041106 . . .

(COBINGE B 4, 100 ppb Spibe} 100 NO 1812 7 ND 10 .o . ¥ 1 187

“Sarpie meidve sacusds e apiing level signi n y vese oAb
ND = Not deleciad at or sbove Limit of Quantislion which is 0.2 ng/g {(wat welghy). -

NIt = Not reported dem 10 quisity 0onivol rewk elluses. mm-.w—nﬂdhl-

Note: Sinas s summary wiie shows

Exygen Research

dod! roouity, y

faoy vary slightly frem B weiues in the rew dela.
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
o4 J%L_-m;:‘%mm-—
Amount| At Found  Amount Ami Found Amoun
Bervpls Spited | n Gemcie  Recoverdd Recovery| In Sampie  Racoversd Recowary] in Sempia  Racowarsd  Racovery
m m DRYlvest ppesw %) Spilpec oniemm. (%) (g wet wt o entwt. Q]

OMC-FO1-MEFOD4-0-041108

{CUDATNO Upk K. 10 sob Bpte) 10 ND 8% L 3 0254 1.9 108 11 123 hd
DOMC-FO1-MEFQ04-0-04 1106

{CRO4000 Spkl, $0D ppd Spiu} 100 [+ a80 0.254 07 107 1e ns 1%
DMC-FO 1-MEF00S-0-041 106

{CUDSINOR gk C. 10 b Sple) «® HD as2 9.420 112 118 “s %3 .
DMC-FO1-MSF005-0-041 106

1CN040802 Sgi O, 190 9ob Splhel NO ©9s 0420 110 110 148 20 114
OMC-FOI-IPFOO3.0041108

{CONSI542 Bpk €, 18 poby fipibe) 0 NO 192 NG 1048 108 782 fen 81
DMCFO14PEO03.-0-041108

{CC0MDOR Sgi P, 100 oy By} 100 nNo ®0 ND 100 108 152 101 =
DMC-FO1-PF004-0-041108

{CODII006 Spu 8, 10 ppb Spte) 10 ND e r NO 107 w7 “o 552 .
DMCF01-4PFD040-041108

TOODMBNGE sk 26, 106 ik fiphiey 100 ND 82 NOD 107 107 “uo 134 90
DMC-FO1-IPFOCS0041108

00040008 Bk (, 70 pot Opiie) LY ND 7.8 NO 103 103 84 544 o
DOMC-#3 1-4PF0050-04 1 08

£C0000008 Sgk 4, 100050 S} 100 NO 758 ND [ 7] [ ] L7 m ™
DL2-FO1-MEF008-0-41218

100086264 g £, 15 ook Spihe) 10 NO 844 ND 100 100 442 5.2 100
DL2-FO1-PWOCS-0-041215 :

100804 Skt ¥, 10 gy Rpen) 100 NO n2 ND 02 10 4492 142 [ <
DL2-FO1-IPWOCS-0-041215

{CO080440 Lgn C.. 16 soi Spte) 10 800 ND ns 118 132 nr *
DL2-FO14PWOCS-004 1248

{COMBGE Bgs O, 108 500 Betw) 100 ND “a ] NO 107 1ar 132 129 108
OOU-FO1-MSWOG2-0-041216

(OOOAE6 Bk |, 10 pyb Opths) *0 oxe " 172 108 a2 MR NR NR
OOU-FO1-MEWA02-0-041218

1CA0BEO5E Bgk J, 148 ppd Sylee) 0.208 a2 1R «”s L4 MR NR NR
OLEFO1-PWOCHLO-081218

YE0SAT Bpx G, 10 ppe Sphe) © ND L X 81 ND 104 108 8.00 148 2]
DR2:FO L PWOCH-0-D41218 .

(CO0B4ST Sgh D, 100 b Sethm) 100 ] 78 114 Ho [} oS 840 n2
DOUFO1-MIWOSIO041 216

00006450 Rk X, 19 ppbs Sobia} 10 NO 412 10.4 194 ®© NR NR NR
DOU-FO1.MEWO003-0.041218

{C00064SS Jgh L, 10N st Seb} 100 NO 884 o 104 105 " "R NR MR

*Sempia ranidus encesds e apiting evel g an value St D coicmted

NO » mm-cmwuwm-mmmwm).

N = M0 9pOr¥d 4t 10 QUINYY CCNTOL resut faikures. Ro-onsleis Meul &' oy in Tabls 8,
m:mmmmmmmmmmm,mmuu-mnmu
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
CASWogie PERS ___ __CH Sulwie FEHS 3 Skt PFOS
Amount | Amt Found  Amount AmtFound  Amount Arnt Found
Sample Sgikad | In Sampls  Recoversd Recovery! in Sample  Racoversd Recovery| n Sample  Racoversd  Recovry
) paaite gt (N) | (ppieeter bgpaeiet (%) ] oogestes ingnweiw %
DLBFO1-4PWO06-0-041130
KAOD4SH Spk &, 1 pob Selay 1] © ND 182 I NO 1.0 1% 1. 1”73 [ 2
DLSFO1-SPWAI04-0-0411%0
{CA0NEAIS Bpk F, 40 pgn Spthe} 100 NO 684 [ 3 NO 118 118 % 14 108
DOU-FI-MBWO01.0-041218
(CNBesan Sk 3. 1 poh Spld 10 708 148 ” 154 s n NR KR NR
DOU-FO1-MEW001-0-041218
1CH000400 Rok 4, 1O ppb Syike) o) 7.08 832 78 £ 122.0 wr NR NR NR
DOUF01-MISWD04-0-0412¢ 5
. CONRS Gpk 6, W prb Bgba} 106 4.712 08 L, xe 23 k1) NR NR NR
DO-FOI-MEWOD4-5-041218
1000MANE Syl ¥, 100 sy Splie) *O 472 T2% = 27 104 -] NR NR NR
DOU-FU1-MEWO0S.0-04 1218 E
1CONINMEE Spi 3, 38 pob Dybet 10 a.384 7.08 .14 1.34 LE -] R MR NR N
DOUPD1-MEW005-0041218
(CACOSIES Byt 24, MO pav Bghe) 100 0.4 120 z 3 13 ere ] NR NR NR
DOUF 1 MEBF005-0-04 1216
{00086463 Bk G, 10 pob gite) 1 1.41 060 n 840 ”a [+ NR NR L3
OOU-FO1 MBFO0E-D-041218 .
{CACESIUD Byh 13, 900 pobs iyhe} e 1.4 ne 71 240 "o - NR NR NR
DLI-FO1-PWO0R-0-041130
1COR08eS g £, 10 P9 S} 10 N 7% » ] 9.04 20 1240 148
DL FO1-PWOB2-004 1130
FCOUBE00L S 7. 190 suis Spite} «0 ND "2 ot ND 1N . 1w 120 108 *
DLS-FO1PWO0I-0-04 1130 _
NP0 Sok B, 10 b Sglee) 1 NO 7.98 L. NO “e . 8 L2 123 [ 4
OL3-FO1-IPWO03-0-0411320
ICOUNNINE Bok b, 100 ppb Bpdm) 00 NO 844 - NO 102 102 B4 R0 14
DOU-EO1-MEFO03.0-04 1218
0040 Sux K. 10 poh Splies} W0 1172 200 n 8.5 “a 144 NR MR NR
DOU-FO1-MSFI000-04 1218
1OR0B6400 Gon 1. 108 10 Spi) 100 112 [ 1) [ .58 107 10 »m NR L]
DOC-PO1-MIP000-3-061216
10847 Bpk &, 10 pob Spthe) ° o0 [ & 1 2] AR, ] 15 .w WR NR NR
DBC-F01-MSF00S-1-04 1378
(CORAE? Sok O, 190 o Rglie) 100 0.220 1] [} e ;s ] NR MR NR
DAC-FO1-MIFOOS.0D4 1218
1C006408 Syt K. 30 oo Rglm) " NO 238 [} 1.8 14 o " R R
ORC-FO1-MSFO050-04 1216 .
FONBSIE ok |, 10 sl Jphey w0 NO ws R ] 1.08 g ] R - MR NR
“Sunapin resios sxcatds e apkdng iovel vigniicenily; lare, an Y wiie cannct be
ND = Not detecaed et or sbove Limit of Quantiveiion which is 0.2 ngg (wel weight). . “
NA -« Not reparted due 10 quaity oertrol mmeit fellures. Re-ansivala resule are shown in Tobie ).
ote: Sinos ivis obia showe Toeuity, 1Shvery valune may vry slighlly from The valuse i thy row dela,
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
Ew.&.__m.ﬁ.&!'_f"“’ SBsulormie YOS
Avount | Amt Found  Amount Amount AvtFouxd Amount
Semols mumwmmwmmumww
Descrigten mwww
DOU-FO1-MSF002-0-04 1218
00 Syi Q. 10 gph Spbe) 19 0888 [ %] “n 1“8 % KR NR NR
DOUFO MEFOUZ-0-041216
(COMA400 Bok N, 10 ppb. pey} 00 [ s 456 104 | 2 NR NR MR
350 1-PW001-0-041430
{C0000470 8gn €, 18 b Sda | 1.0 ND 180 T8 G248 0.8 ) 2.04 172
DLY-FO4 PWOD1-0-041130
{COCBSEID gk 1, 100 oob Spie) 100 NO a4 0.34¢ 109 101 102
DOU-FO1-MIFQ02-1 041218
1CO0MITY Sgk L 13 pph Budee) 10 0.340 2.20 84 400 14.8 28 NR NR NR
OOU-FO1-MSFOIZ-1-041218
CORPUSTS Ogk 4, 100 ppb Syting] 00 0840 20 81 4o 106 R NI ot
DOU-FO184SK004.004 $:218
CONS4 72 2ok K, 14 b Syden) 10 0.7%2 7.7 s 50 NR NR NR
DOLFO1-MEFO04-0-041218
1CO0BA4TE Buk L. 990 sob fplle} 100 [-%,-7] 812 % %68 (5] NR NR NR
DOU-F01.M435001.0-04 1218
{Q000N4TS duk 1. 10 ppb Sghe} 10 2.18 t1.1 ] 109 24 NR NR Nt
DOU-F31 MIEF001.0-D41218
CTNELTS Sgk ¥, 100 apb i} 100 218 [ ] [ ] 109 104 ” NR NRt NR
OBC-F-MGFO003-0-041218
{C00MRATA Bph G, 18 gyt pitn) 16 ND a4 209 "8 ] NR NR NR
DBC-F01-MSFO03-0-041218
1COR88474 Bk ¥, 108 pobs Spb) 100 ND o 00 108 104 NR R NR
DBC-FO1-MBFO04-0-04 1218
100093478 Spk 1, 1000 Sptim) 10 NO e ” Y -4 129 «© NR NR NR
OBC-FOTMSFO04-0-041216 ’
{OROBOITS Bpk 1, 108 pyts $pbp) 100 NO 758 e kS o4 %S " MR NR MR
DMC-F01-NBFO01-0-041218
10019 S0k C, 1 pp g} 10 NO 0.08 0.420 908 | 24 NR NR R
DMC-F01-MSFO01 0041218
{CO0R4TE Spk 0, WO ppb Sple) w00 ND "o 0420 102 12 NR NR KR
DLAEO1-4PWO0E-0-04 1748
CI000T7 Bgh |, 16 pyb Splor) 19 0.253 7.40 T 0544 oS L V] 82 .
DL1-F1IPWODE-0-041218
00058477 Sk 4, 108 ppkt Bpike) %00 0253 T2A 2 0.644 s ] L1} 148 ™
OL2FO1-IPWO03-0-04 120+
(CORSALTE Sp K. 10 ppb Baia) 10 ND 7.04 NO .04 ] 7.48 137
OL2-FO1PWO003.004120 | .
(COBNSATE Spk L, 100 oy g} %00 NO na n NO 920 <2 748 Mo o™
“Barnpie Medub susents e apiing el signib Pondors, an ol ba

ND = Not delected sl or sdove Limit of Guarsitetion
NR « Not raporied dub 18 queity conrol resell talures.
mmmmmmwmnmmnmmmuuunmu

Exygen Rescarch
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)

aum C8 Sullormie PEHS uwg
At Found AmtFound  Amount Amt

Amount
Sample wuwmm‘nmww‘mm Rucovered  Recovery
m Lo | gt wet e bppustet 00 LAl bpgiete 06 wel wt,
DLMFO1-4PW005-0-04 1201
1C0N0ITY 53 |, SOPpb Bpie) 13 NO 818 «© NO (X ] 0 4.08 14.0
DL3-F0 +-IPVWODE-0-D4 1201
1CR0884TS gk 3. 108 ppb Selj 100 NO {7 ] o NO 7”2 w 4.9 | _X]
Avorngs; T Avorage: ) Avemge: »
Songierd Devistisn: 13 Skandard Dovigiben; 12 Stendand Deviallor: 2%
*Saurpie roeidue smoesds he apiking leval y volue cannat b

ND » mmuammuwmuummm
NR = Nol reporisd dud 10 QuENTY Dentl Fesult 19Sures. Ne-meshels reauts ars shown in Table i,
MM“mymmuMMwwwy“mnmhumm
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Table V. Matrix Spike Recovery of PFOS in Re-extracted Fish Samples

C8 Sulfonste PFOS
Amount Amt Found m
Sample Spiked in Sample R d R Y
DBC-FO14PWO001-0-041021
(00048951 Spk C, 1000 ppb) 1000 2080 2860 78
DBC-FO1-4PW002-0-041021
(CO048182 8pk D, 5000 ppb) 5000 33%0 8830 107
DBC-F11-IPW003.0-04 1021 '
(C0048163 Sok &, 1000 ppd) 1000 1060 3180 150
DOY-FOL-IPFO01-0-04 1021
(CODARTSS Spk K, 1000 ppb) 1000 508 1780 118
DOU-FO1{PF002-0-04 1021
{CODMR15S 8pk G, 1000 pptr) 1000 638 1740 110
DOU-FO1-IPFOOS-0-04 1921
(COO4B188 9pk M, 1000 pb) 1000 644 1650 14
DOU-FO1-IPWODZ-0-04 1021
1C0048100 Spk |, 1000 pob) 1000 1210 2610 140
OBC-FO1-MSWO001-0-041 104
00040480 Spk J, 40,000 by 10000 9480 23200 137
DBC-FO4-MSWON2-01104
{C0040481 Spic K, 10,000 ppb) 10000 T80 18600 91
DBC-FIM-MSW003-0-041104
1C00404562 SpK L, 10,000 pob) 10000 12000 23200 108
DBC-F01-MSWO04-0-041104
{CODIGES Sph M, 5000 ppb) 5000 3440 8520 102
DBC-FO1-MSW005-0-041104
(C0040484 Spic N. 10,000 ppb) 10000 5240 15200 100
DBC-FO1-MSF001-0-04 4104
0049466 8pk C, 10,000 ppb) 10000 5240 14400 K
OBCHFO$-MSFD02-0-041104
{C004458 Spk O, 10,000 ppb) 10000 4760 15200 104
DBC-FI1IPFO05-0-041104
{CO040488 3ok E, 1000 ppb) 1000 808 1600 ]
DBC-F0 - 1PW004-0-041404
{C0048486 Opk I*, 9000 ppis) 1000 1230 2500 136
DBC-FO14PWODS-0-041104
(CO045400 Bok G, 3000 pot) 5000 2820 6520 b¢
DOU-FO1-PW003-0-041 104
$00049481 Spk 14, 1000 ppb) 1000 20 2640 r
OOUFO1-IPW0D04-0-041104¢
400040442 8ok ¢, 1000 ppby 1000 1740 2740 100
DOU-FQ1 1PW005-0-04 1104
(00049403 Spk 1. 300G ppb) 5000 2130 7600 108
DLE-FO1-MSWO01-0-041104
(00040488 Spk K. 1000 ppb) 1000 968 1880 ]
DLA-FO1-MSWO02-0-04 1104
000408 Bpk C, 1000 ppb) 1000 708 1760 «ar
DL1-FO1-MSWO03-0-041 104
(CONET 8k D, 1000 ppd) 1000 (- ] 1830 123
OUL1-FO1-MSWO0S-0-041 104
(C0043480 Sph 8, 1000 ppb) 1000 804 1680 108

mnwmummmmvmunmmnmmm
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Table V. Matrix Spike Recovery of PFOS in Re-extracted Fish Samples

(continued)
€3 Sullonsia PFOS
B Amount Amt Found Amount
Sornple . Bpiked in Sample Recoversd Recovery
Dsacripton, ol | (pgwwiwt (ngglweiwt (%)
DL1-FO1-MSF002-0-041104 ‘ s
(CO04BSTY Sph F, 1080 ppb) , 1000 666 . 1680 112
DL1-F01-MSFO03-0-041104 e,
{CO043472 Sok G, 1000 ppby . 1000 932 ) .. 1870 124
DL 1-FO1-M5F005-0.041104 { . o .
{CODDAT4 ok N, 3000 ppos) 000 740 .. 1830 109
OMC-F01-MB8W005-0-041105 , ' . R
T840 S0k 1, 3000 30b) . 1000 560 1780 i22
DMC-FO1-M3F002-0-041105
0040490 Sek . 1000 ppb) 1000 620 oS00 88
DOU-FO1-MSW002-0-041216 ' ’
{ODNGBASS 3pu K, 10,000 pD) 10000 28200 32700 L]
DOU-F01-MSWDO03-0-041218 ' )
{COnB64S Spk L. 500 ppo] 5000 : . 4040 10200 123
DOU-FO1-MSW001-0-041218 ' )
{CO380440 3pk C, 10000 ppk) 10000 7000 - 25000 174
DOU-FO1-MEW004-0-041210 ‘ '
(Ctooeent Spk D, 5000 pps) _ 5000 5120 9880 %
OOU-FO1-MSW006-0-041218
{CO0G04EZ Sk E, 1000 ppo) 1000 486 1780 128
DOU-F01-MSFO03-0-061216 '
(00058483 Sok F, 1060 ppb) 1000 120 1820 110
OOU-FO1-MSF003.0-041216
(COOBSABS Bk G, 1000 ppb) 1000 848 1720 a7
DBC-FO1-MSF005-1-041218 . -
(COOBB4ST Spk K, 10000 ppbr) 10000 9320 32400 0
DBC-FO1-MSF005-0-041218
(O0DBA404 Spk |, 10000 ppb) 10000 8080 24100 151
DOU-FO1-MSF002-0-041218
{CD0SA480 Spk J, 1000 ppb) 1000 (0] 1720 108
DOU-FO1-MSF002-1-041218
HC0058471 Sok K, 1000 pets) 1000 92 1950 128
DOU-FO1-MSFO0S-0-04 1298 -
(COOB84TZ Bk L, 1000 ppb) 1000 1820 2700 88
DOU-FO1-MSFO01.0-04 1216
{CO0S8473 Spk €, 5000 ppb} 5000 2070 . 7960 118
OBC-FO1-MSFO03-0-041218
(CO08B474 Sgk D, 18000 ppb) 10000 4640 15500 100
DBC-FO1-MSF004-0-04 1218
0006047 Sgx £, Y0008 ppo} 10000 9280 24500 152
OMC-FD1-MSF001-0.041216
(COOBA4T Spk F, 1000 ppb) 1000 80 2040 120
DBC-FO1{PF001-0-04 1021
{COOLE148 Bk G, 3000 pph} 1000 384 1350 97
DBC-FO1PF003-0-04102¢
{C0048150 Spk H, 1000 ppo) 1000 203 1340 105
DOU-FO1-IPFO0S-0-041021
(CROAB 156 SpK 1, 1000 ppk) 1000 %0 1400 104

“Not reported due 10 quaiity conirol result falurss. Valuss are not included in e summery siatietics.
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Table VI. Matrix Spike Recovery PFBS, PFHS and PFOS in Clam
: Samples

CA [ d g % ;m
Amount | AmtFound  Amaunt At Fi o Fou0 %
Sample 3phad | i Semple  Recoversd  Recovery| hSemgle  Revoversd  Recovwry| Bempie  Recovered  facovery
0000 3ph. G, v pol} ®w NO | L] [ ND ale o 1.2 %3 44
DL -CFWO01 0001216
KUNEAA0 Sgu O, 108 ap0) 100 NO ”e &2 NO w8 ] 162 a2
DMC-01-CPWO01-0-06 12168
(MU Bgn I, 10 ppby 0 NO Q04 ] NO [4d o4 ais "3 8¢
DMCD1-CFW001.0:08 1218
XX 38 £, W pet) o L] »o [ ND X ] [ 816 2] 24
DL2401-CAWA01-3-04 1218
[CORNIER 308 Q. 99 poi) 1° NO 120 n NO T84 by ] 18 T 314
AI-NLLFWIDI O T8
SRR R M, 900 (0R) 100 NO 00 ] ND w 01 mm 1) o
DBC01-CrWO 0041216
{O0DRIASE gk |, 19 pyb} . NO 103 w NO ©a 108 448 30 »
DAC0 1-CPWO01-0-041215
FOIOMNAS Bps 4, 900 oo} ALl ND 4.4 ] NO w2 L s L X}
OL1-401-CPrWO01-004 1218
(CO0ANE Sy 1, 30 ot 1] ND 2908 «© NO [ %4 " 4.0 169
DLIW0L-CPWID1-0-04 1218
OO0 S0k L, 100 pob) 100 NO 82 % NO 03 03 880 "e ]
DO+ CPW01.8-041218
[CO0S040% 38 W, 10 gt 1 NO (v ] [ 3 0am (%] a 1.4 172
DOUIO1-LFWO01.9-04 1218
LIRS Sok X, 100 pem) 100 NO e [ ] bR wo L] 114 $6.0
Averaga: " Averngs: L ] Avorsen: e
Mawderd Devistion: 10 Sty Ouristion At} Sondord Devistion:

NG * Not debecind st o sbowe Linwt of Quanthelion which I8 0.2 ngrg et weight).
Notm Bncy B smmry isbie shews 0unded Meuils. rasovary valeae May wiry sighlly Fon S valuse Is 0 rew Sos.
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FIGURES
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No,: P0001131

Figure 1. Typical Calibration Curve for PFBS in Methanol

BB 001000 Fisk. w6 (PFBEE "Linest® Repeamion (1 /3 weiphng) y = 13104004 x + F07 4000 (1 = 0.0006)
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure2. Non-Extracted Standards of PFBS in Methanol, 0.0005
hg/mL and 0.001 pg/mL., Respectively
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Figure3. PFBS in Control Fish Blank, 0.00625 hg/mL Fortified
Control Fish Spk A, and 0.025 pg/mL Fortified Control
Fish Spk B, Respectively
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure4.  Chromatogram Representing a Fish Sample Analyzed for
PFBS (Exygen ID: C0049478, Data Set:061605E)
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure5. Typical Calibration Curve for PFHS in Methanol

W5 0810055 Fioh.2b (PFHEY "Linesl Aagramten 01/ walghting v = 2.00 00004 x + 3 3404003 (rw 0.0061)
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Figure 6.

BITIIS = PR (Rondard) 390.490.0 amy - 00uphs 1 of J Arom MINIEwiW
Ares: 16000 counts Inight: 140, aps RT: 10.) sule

Exygen Study No.: P0001131

Non-Extracted Standards of PFHS in Methanol, 0.0005
pg/mL and 0.001 pg/mL, Respectively
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Interim Report #10-Analysis of Fish and Clam Samples - Exygen Study No.: P0001131

Figure 7. PFHS in Control Fish Blank, 0.00625 ug/mL Fortified
Control Fish Spk A, and 0.025 pg/mL Fortified Control
Fish Spk B, Respectively
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Figure8. Chromatogram Representing a Fish Sample Analyzed for
PFHS (Exygen ID: C0049478, Data Set: 061605E)
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Figure 9. Typical Calibration Curve for PFOS in Methanol

S5 OBAO05E Fish. b (PFOSY "Linest Regraasion °) /2% weighting} y = 1.15¢4004 x + 3,98 003 (= 0 990)

308 1

303

Area, counts

2443
28e5 4
1508 4

105

R EEEEEEEEEE EE EN N Y N
Conountraien, apimi,

Exygen Research - Page 59 of 132



p- 59

Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 10. Non-Exiracted Standards of PFOS in Methanel, 0.0005
pg/mL and 0.001 pg/mL, Respectively
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Figure 11. PFOS in Control Fish Blank, 0.00625 pg/ml. Fortified
Control Fish Spk A, and 0.025 pg/mlL Fortified Control
Fish Spk B, Respectively
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Figure 12. Chromatogram Representing a Fish Sample Analyzed for
PFOS (Exygen ID: C0049478, Data Set:061605E)
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APPENDIX A

Study Protocol
P0001131
(Exygen Study No. P0001131) with
Analytical Method,
Protocol Amendments 1 and 2 and
Deviations 2 and 3
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Exygea Prococol Nusbec: POOC1131
STUDY PROTOCOL

Study Title:

Analysis of Perfluorobutanesulfounte (PFBS),
Perfloorohexanesulfonate (PFHS), and
Perfluorooctanesulfonate (PFOS) in Water, Soil, Sediment,
Fish, Clams, Vegetation, Small Mammal Liver and Small
Mammal Serum Using LC/MS/MS for the 3M Decatur
Monitoring Program

Exygen Protocol Number: P000113(

Exygen Roscarch Michmel A. Santora
3058 Research Drive Director of Regulatory Affairs
State College, PA 16801 M Building 0236-01-B-10
Phone: (814) 272.1039 St. Paul, MN 35144

Phone: (651) 733-6374

Poge 7 of 65
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Exygen Protocol Number: FO00! 131

DISTRIRUTION:
1) Jaisimha Kesari, Study Director, Weston Solutions
2) John M. Flsherty, Principal Investigator, Exygen Rescarch
3) Michael A. Santoro, Sponeor Ropresentative, 3M Company
4) Exygen Research Quality Assurance Unit

o~

-
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Bxyges Protocol Number: POOG! 131

~ PROTOCOL APPROVAL

Study Title: Analysis of Perfluorobutanesuifonme (PFBS), Perfluorchexancsulfonste
- (PFHS), and Perfluorooctanesulfonato (PFOS) in Water, Soil, Sediment,
Fish, Clams, Vegsistion, Small Mammal Livers and Small Mammal Serum
Using LC/MS/MS for the 3IM Decatur Monitoring Program

Exygen Protocol Number: PO001131

Page ) of 85
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Exyges Prosacol Number: POCOLI3

~ INTRODUCTION

The purpose of this study is to perform snslysis for perflucrobutanesulfonate
(PFBS), parfluorchoxancsulfonste (PFHS) and perfluorooctancsaifonaic
(PFOS) in water, soil, sediment, fish, clams, vegetation, small mammal livers
and zmall mammal serum using LC/MS/MS for the IM Decater Monitoring

Ths study will be sudited for camplisnce with EPA TSCA Good Laborsory
Practice Standards 40 CFR 792 by the Quality Assurance Unit of Exygen
Resemrch.

TEST MATERIALS

The test materials are perfiuorobutanesulfonate (PFBS),
parflucrohexsnesulfonate (PFHS) and perfluorooctanesulfonate (PFOS) and
sre atl supplied by 3M.

PFES
Chemical Namic: Perfiuorobutanceulfonate
Molecular Weignt: 338 supplied as the potassium salt (CiFsS0;K")
Lot Number: 101
Pusity: 96.7%
Trangitions Monitored: 299 —» 99
£

Structure:
F s
5«}} 503

F

Chemicd Name:  Perfluorchexanesulfoosto

Molecular Wrigix: 438 supplied as the poisssium salt (CoF1,90,K*)
Lot Nuenber: SE036

Puity: 98.6%

Tansitions Monitored: 399 —» 80

Structure:
¢ E
AEEE
"‘. .

Exygen Rescarch
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PFOS

Exygen Proioco) Nusmber: POOCI 131

Chemical Nune: Perflucrooctanssulfonate

Molecular Weight: 538 supplied as the potassitum salt (CeF 4SOyK")
Lot Number: 217

Purity: 86.9%

Trazsitions Monitored: 499 — 99

Swucture: .

OBJECTIVE

F_F _F _F
F|F

F S0y

The purpose of this study is to perform analysis for perfluorobutancaulfonate
(PFBS), perfluorohexancsylfonate

sad small mamumal seram for the 3M Decstur Monitoring Program using the
current versions of the following Exygen anlytical mothods:

V0001780
V0oo1781:
V0001782:
V0001783:
V0001 784:
V0001785:
Y0001 786:

*Muothod of Analysis for the Dvtermination of Perfluorooctanoic
Acid (PFOA) in Water by LO/MSMS™

“Method of Analysis for the Determination of Perfluorcoctanoic
Acid (PFOA) in Soll by LCMSMS™

“Method of Analysis for the Detcrmination of Perfluorooctancic
Acid (PPOA) in Sedimsent by LO/MS/MS”

“Method of Analysis for the Deterniination of Perfluorooctancic
Acid (PROA) in Fish and Clame by LC/MS/MS™
“Mothod of Analysis for the Determination of Perfluocooctanaic
Acid (PPOA) in Vegetation by LC/MS/MS™

“Method of Analysis for the Detarmination of Perfluorooctancic
Acid (PFOA) in Small Manwnal Liver by LO/MS/MS™

“Method of Analysis for the Determination of Perfluorooctsnoic
Acid (PFOA) in Simall Mammal Serum by LO/MS/MS"

TESTING FACTLITY

Rescarch

v

Exygen :
3058 Research Drive

State Colloge, PA 16801
Phonae: (814) 272-1039

Exygen Rescarch

“Poge 6of 63
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— STUDY DIRECTOR

Jaisinhs Kosari P.E., DEE
Waeston Solutions, Inc,

1400 Wesion Way

Waest Chostar, PA 19330
Phone: (§10) 701-3761

Pax: (610) 701740t
jkesari@westonsolutions com

SPONSOR REPRESENTATIVE

Michaol A. Santoro

3M Compary

Director of Regulatory Affairs
3M Building 0236-01-B-10
St. Paul, MN 55144

Phono: (651) 7336374

-~ PRINCIPAL INVESTIGATOR

John M. Fishesty

Exygpeni Resessch

3058 Resarch Drive

Stais College, PA 16801
Phone: (814) 272-1039
Jjohm flsherty@exygen.com

Exygen Study No.: P0001131

Bxypea Prowcol Number: PO0OT 131

PROPOSED EXPERIMENTAL START AND TERMINATION

DATES :

1t is propoced that the snalytical portion of this study be conducted from
October 01, 2004 to Decsaber 31, 2005. The sctual experimental stan and

terminstion dates will bs included i the final report.

Exygen Research
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Exygeo Protoce) Numwber: PO0O1 131

~ IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

Water (groundwster and surface watcr)
Soil

Sediment

Fish

Clams

Vegemtion

Smalt Mammal Liver

Sl Mumma) Serum

The samples will be collected by Weston Solutions. The contro! samples will
be purchased and prepared by the testing facility. Purchasc and processing
douihhthmolmplﬂwiﬂbehnhmhmeﬁmlmmhwd
with this study. ‘

L3R 2R BN BN BE B AN

The test systoms were choscn to sccess the enviroamental impact of PFBS,
PFHS and PFOS in the Decatur, Alabama ares.

~ SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Exygen Research

Water, soil, sedimant, fish, ciem, vegetation, small mammal liver and emall
manmal serum samples will be received at Exygen diroctly from Weston
Solutiors. The douils of sample procurament fior this studly e outlined in the
3M work pln entitted “Phase 2 Work Plan for Sampling Environmental
Medis." The number snd types of samples collected will vary depending
avallability In the ficld. The total namber of samples received and analyzed
for each matrix will be documented in the final report associated with this
m‘y' . - .

Water, 20il, tad sedimont samples will be used s received without further
processing at Exygea. These manples will be stored reffigersiod a1 2°C-3°C.
Fish, clam, vogotation sod small mammal liver samples will be processed
acoording to the appropriate analytical method (see Appondix D). These
ssnples will bo stored frazen & S -10°C. Small mammal whole bicod
smmples will be centrifuged in the ficld st the time of coliection and the seram
fraction will be usod for the study. Small manmal serum will be stored
frozen at 5 -10°C. :

The roceipt sud processing of the samplos will be documented in the final
roport and raw dats msocisted with the study.

Puge 8 of 63

Exygen Study No.: P0001131
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- SAMPLE IDENTIFICATION

Pﬁwmmwmhwinhuﬁgﬁdahbmﬂorywnplemfm
number. Tha refereace number wili be uniqee sod will distinguish each
laborstory ssmple that is processod throughout the analytical procedure.
Chromastographic data will be identified by the taboratory sample reference
numbez,

Sunplem”cmﬂiﬁmundhaﬁnmwiﬂbedocumanddmughomh
sudy,

ANALYTICAL PROCEDURE SUMMARY

References:

VO0001780; “Methad of Analysis for the Deteemination of Perfluarooctanoic
Acic (PFOA) in Water by LC/MS/MS”

VO0001781: “Method of Analyxis for the Determination of Perfluorooctansic
Acid (PROA) in Soil by LCMS/MS”

V0001782; “Method of Analysis for the Detormination of Porfluorcoctancic
Acid (PFOA) in Sediment by LC/MS/MS”

V0001783: “Method of Analysis for the Detenmination of Peefluorooctancic
Acid (PROA) tn Fish and Clamas by LC/MS/MS™

Y0001784: “Mothod of Analysis for the Determisation of Perfluorooctancic
Acid (PFOA) in Vegetation by LC/MS/MS™

V0001785: “Method of Analysis for the Determination of Perflucroactanoic
Acid (PFOA) in Small Mammal Liver by LC/MS/MS™

V'000!786: *‘Method of Analysia for the Detonmisation of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MSMS™

mlbonuw)wdsmnﬂydalamiﬁmupokofnpmﬁnglb
isomers of PFBS, PFHS and PFOS, The fiaal report will include the isomers
sununed inio total PFBS, wial PFHS, and total PEOS found.

VERIFICATION OF ANALYTICAL PROCEPURE

Awmmmuwwumurmm
oontro) samples. mmmmwlllbcudam»luaouupcm
methad, snd sdded 10 the matrices via  micropipette,

Formunpﬁubymwﬂlmpplymbmhpcumphoouocm The
bottles wil) be 500 mL precicsnod Sci/Spec Premior wide mouth HDPE
botties. Mmhwmmlywhﬂm)uﬁcﬂm(e

Exygen Research
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Exypen Protocol Nember: POO0T 131

collec!ionltmeudngﬁciﬂtymh-nbemlwwubbe&eeof?m.
PFHS ad PFOS. Sumples will be added to each container to a volametric fill
finc at 200 mL. Amm;mwmmamam»&wf
cach sample will be collected. The low and high fleld spike bottles will
MHBS.PWSMPFOS.WH&MM%&M(PFOA)M
12-13C perfluorooctancic scid (°C PFOA). PFOA and ’C PFOA me
included in the solwtions used to spike the samples. The rosults for PFOA and
“C PFOA will not be repocted in this study. Exygen will supply oue field
blank (control water) and two field blank spikes {control water fortified with
PFBS.PF!BMPFOSulbvmdM;hkwI)fueverylmymlu
collectad. At the testing facility, esch water sample (excluding field
duplicates and ficld spikes) will be extracted in duplicate and will also be
fortified at » fow and high concentration with PFBS, PFHS and PFOS and
Wﬁmuﬁa‘mwuibdmedmmddmhemﬁbdmwymd
0 check {or bias.

FuM.MMMﬂW&"QﬁIIWm’WmL
mmmmmwmmnnpzmmwmuw:mor
a zip-seal bag, Anmdmmbrmkwuecuonwinbenﬁpped
10 the sample location. Semples will bo added to each comtaincr or bag in the
ficld. Al the festing facility, each sample will be extracted in duplicate and
will also be fortified & 3 known concentration with PFBS, PFHS and PFOS &
m.mmunmmmwmmwmamm
determine ruethod accuracy and & check for biss.

For somll mammal Liver, Exygen will mpply 3 50 ml polypropylene
centrifuge tube: For small mamma! serum, Exygen will supply a collection kit
for esch sample containing serum soparator tubes (red op), vacutainers,
mmumm&mumymm. At the
m;mw.mmummmnummaupmm
wiﬂ&ohbtﬂﬂduahownmouwimﬁns,ﬁﬂslndﬁosn
mumummmmm;hmmwmm
determine method acouracy snd 1o check for bias. -

Low and hi iking levels for cach matrix aro defined below:

Matrh Low Spliing Level | High Splking Level
S00nglt, -

Waier 5000 ng/L.

Soil — dngig 40
Sedi 3 4 40 n,

Fish 10 100 ng/g,

Clams Ongy 100
0 100

T yE
Small Mammal Lives 10 g/ 100 ng/g_

Small Mammal Serum 10 ng/ml 100 ng/ml

Exygen Research
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Rocovuries e anticipated 0 be betwean 20% snd 130% of the fortified
levels; however, the exact precision and socuracy will be determined by the
analysis of e guality control samples described sbave. A statement of
accuracy will be incladed in the finsl report.

METHOD FOR CONTROL OF BIAS

Control of biss will be uddressed by taking representative wb-samples from a
homogoasous mixture of cach metrix from untroated oontrol samples, and by
analyzing at least two levels of fortifications.

STATISTICAL METHODS

Statistics will be Limited 10 those specified in the subject methods and 1o the
caleulation of sverage recoverics, as spplicaole.

GLP STATEMENT

Auupochofﬂﬂsmdymnbcpcfaudmdrepoﬂediumﬁncwith
EPA TSCA Good Labarwtory Practice Standards 40 CFR 792. The final
report or dats package (suppliod to the Sponsor) ahall contain a staement that
mmwwmwﬁmmmwmwme
mdudamdwiRonllinuanydcvhriom!ntbeMyﬁommmm.
mmﬂnbedawdbyﬂnStudme-tdSmm
]‘wmun}lﬁv&

REPORT

Aﬁwmnwmbmmbymwndpdmwmadurd«im
at the conclusion of the etudy, The report will include, but will not be limited

to, the following:

¢ The name and sddress of the Study Direcror, Sponsor Representative, and
of the teating facility.

e A sutement of GLP compliance (amy relsted documentation, such as
chain-of-custady reconds, rust be in the study records),

Exygen Research
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Exypea Protoost Nusnber: PO001131

The signed acd dated statoment by the Exygen Rescarch Quality
Assurance Usit reganding dales of study inspections and dates findings
weze roported (o the Study Director and Managoment,

A dexcription of the sxact analytical conditions employed in the study. If
the subject method was followed exactly, it is nocessary to include only a
copy of the snalytical method, Any modifications 10 this method will be
incorporated ito the report. I the method is photo-reduced, the project
number mnd page number must be included on each page.

Dnuipﬁm'ottho instrumentstion used and operating conditions.

All resukts from all sets acalyzed. Coatrol and fortified samples will be
identifiod and the data table will include sample number and fortification
lovel.

Representative chromstograms for ench malyte {n esch matrix, including
chromatograms of » standard and s cootrol ssmple, snd & chromatogram at
a fortification level The location of the analyte peaks will be clearly

identified in ol) chromatograms.

Al circumstances thst may have affected the quality or integrity of the
data will be documented in the report.

Locations where raw dais and the final repoit are 1o be archived.

Additions o7 corrections 1o the final report shall be in the form of an
amendment signod by the Study Director. The amendment shall clearly
identify that part of the repoct that is being altared and the ressons for the
alicrations. The amendment will be signed and dated by the Study
Director and the Sponsor Representative,

All applicable raquirements for reporting of study results a5 per 40 CFR
792.185, '

SAFETY AND HEALTH

Laboratory perscnnel will practice good sxitation and hoakh habits.

Every ressonable precantion shall be taken to prevent inadverient
sxposure of personnel and the eavirmment to the test or reference
substance(s).

Exygen Research
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AMENDMENTS TO PROTOCOL

All significant changes to the asalytical peotocol outbined here will be
WhmﬂudmmwbyMWyDimudemr
Represennative. Amendments usually will be fesved prior to initiation of study
plan change. However, whent & change in roquired without sufficient time for
tbeimoohwﬁmnnendmmt,md-mmybeeﬂ'mdvabanywim
npponingdoammnﬁmainednddwdhytheswy Director and
followed with & written smmiment as soon 28 possible. In this case, the
offective date of the written amendment will be the date of the documented
change. Copios of the signed amendments will be appended to alf distributed
sudy plan copies. The original smendment will be maintained with the
origins! study phx. Anydwinﬁcubunlbnmdyphnorﬁnm&e-nlyﬁod
mdndnpmvidedwiﬂbcdoctmﬂcdndxwomdmﬂytotthpomor
Representadve.

DATA RECORD KEEPING

Records to be maintained include the foliowing (es sppropriate):

*  3Sampie tracking sheoi(s)

* Smplemdpmds.dmahiﬂory.mdehimofmmdy

» History snd prepanation of standmds (siock, fortification, calibration)
» Description of sny modifications to the method

+  Instruzsent run sheeis, banch-shoets or logs

»  Analytical date tables

+  All cheomatographic and instrumentsl conditions

+  Sample extrection and analysis dutce

* A complete listing of study porsonnsl, s gnaturcs and initials

¢ Chronological prosantation of all study comrespondence

. mmmwmmh&emﬁonofhnwy

Chromatograms- All shromatograms will contain the following:

o Saple identification, injoction date, srow or other indication of the arca
ofhn«mndhjndoumb«comin.bnwnm.

*  Additionatly, foctifications will include the smount of snalyte added and
the sampic number of the sample that was fortified.

¢ Analytical standard chromatograms will additionally inchude the
concentration (e.g., g/mL).

Exygen Research
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Exygen Pratoco) Number: POOCT 131

»  Aspart of the documentstion the followiag shoets will be inchuded in cach
wnalytical set: & run sheat listing the samples to be run in the set, sad an
Mmmmmmhmﬂypeuuomﬁng
conditions.

QUALITY ASSURANCE -

The QA Unit of Exygen Resoarch will ingpoct the study at intervals adequats
(o assure compliance with GLP's, and will report the findings of sudit (o the
Study Director, Exygen Mansgemont, and the Sponsar Represontative.

RETENTION OF DATA AND ARCHIVING . .
All hard copy raw dmta, including, bul not limited 10, the original
clyomstograms, worksheots, cotrespondence, and results shall be included
with the data package submittod w o Study Director. - Those will be archived
with the original swdy plan, smendments, final report, and al) pertinent
information from the Sponsor.

The wsting fucility shall keep all eloctronic raw data and any insgumer.
squipment, and storage logs :for the period of tims specified in 40 CFR
792.193. An exact copy of the materials submittad 10 the study director will
" also be kopt st Bxypen Ressarch.. .

Exygen will obtain permission from tho stedy director befors discarding or
’Mngumpla.

Page (4 of 63
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APPENDIX I

ANALYTICAL METHODS

V0001780: *“Methad of Analysis for the Determinstion of Perfluoroociancic

~
V0001781:
V0001782;
V0001783:
— V0001784
V000178s:
VO001786:
—~

Acld (PFOA) in Water by LOMSMS”

“Method of Analysis for the Determination of Perfluorooctancic
Acid (PFOA) in Soil by LC/MS/MS"

“Method of Analysis for tbe Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS™

“Mothod of Asalysis for the Determaination of Perfluoroociancic
Acid (PFOA) in Fish and Clams by LC/MS/MS”

“Muothod of Analysis for the Detormination of Perfluorooctancic
Acid (PFOA) in Vegetatioa by LO/MS/MS™

“Method i

Acid (PFOA) in Seall Mammal Seram by LC/MS/MS"

BExygen Research
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Exygen Prowocol Number: PO00] 131

P
ANALYTICAL METHOD
Mothed Nombar: V001 T80
umumwumammammh Wawr
wy LCAIAS
WT*!W ‘l&ﬂm
Saate Collega, PA 1480)
Appowved By
Pl Connolly Due.
. Tootwicol Lowh, LC-M3, Raygm Revemed
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3000 Condision 8 avsand Cyq IPE asrwidgs (3 ¢ § L) by paaning 10 mi. meenc!
Rilowad by 30 i of KPLC water ¢~ 2 dreg/iec). Do Rat lat swiness cub dry

un :b“b%dd*ﬂuuhﬁw

1152 Kkaw with =§ ml 100% mehatel Coliocs 3 mL of st ins pradinied

15 ml. pulypeopyiete satrifge Wows (fned volume = 5 i)
1115 Atalyns sumples using sbmstroopry LCALEAMS. +
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wt swwesd sianderé msponses.  Any g
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134
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Caoasteogam swen thow § poak of & dongliar ion of 369 st Sem & parent

0413 s, The 413 seos pareat sesraspends 1o the PROA snion, whils the
fom {305 arun) supmevants the Jons of abon diokide.

biasks svax net avmiin PROA ot Wevels gremw e e LOG. i

Sloks somains PPOA 2 Jevels Jeaier Buen 0.3 nghuly dnt 2 sew bk

oample ot by viiainad and the anties o0 mnet by N-ctnoted.
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Baygen Davenerhs Mokod Jumber VISO1 102

o 218 Seckmam by

1oAY

LY

124 Randan Nes butwern Suerds wd sunplm must 2ot it mome then
%4 % within a0 walytivel . X remation Hme 1Rt sacesds $is Kenet wrov
= swalyhiond 1 hen e 5ot must be sanelyned.

u,—u-

Ml hbmmu“hw«mmhw-&.
Tond o8 wen) weing the Sindent carve (Kessw regrossion persnens j
. gmanated by 1he Mast Lyws sultwace program:

FPOA Soonsd (ag/vml) = (Pank 20m - immuegs) x D?
vope

DFw- hly-ﬂdhlul-hn.“.“m
142 For sumpivs Moetifiod with known ampanty of PPOA, prier o scxasiicn, vos
s foliwwing equetion 1o colasiats 1he percent Tecovery,
Rasovery (M} =

Sodad Svand - found i evnivod «100
mabyty added (ag/iul.)

143 Uny e lallowing eqpantion ' sowvem the smesnt of MPOA found in ngiml. 1o
s (ph).

FFOA fovnd {ppb) = (PECA S (gl La fwad voiscns (3 il
sumple woight (3

(44 Use tha bllowing squation (If assmuy) 1o snicolats Cve avanmt of PFOA
Hi#uuﬁy& -

PPOA Band pb) dry waight = PPOA mw)-[lmrwmn
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ANALYTICAL MBETHOD
Motnd Mesber: V90! 783

Mehod of Anslyvis for e D of Porfiner e Acid (PPOA) I Fiss
aad Clame by LOAGRME

Aualysicsl Tosting Parility: Txypew Resowsh
2053 Ramarch Orvive
Statu Cotlege, PA 15801

Approves by

Pd Cenxaity Des

Teumioal Loadar, LC-M3, Sxygon Resouth
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PA.
Tayge Meowersh Mathed Muvber VI0O| 753
Lm
o Ak TFRGAY o Fiohi nad
. Clases by LEANEMS
1.0 “Ssepe - -
This wathod Is 10 bo enapioywd far th ieclation and quuntistion of pars) v
soid by Migh Putomence Liguid Owsmogrphy coupled » & tandem Mass
Spostmmatcic Datactor (LCAS/MS) in Geb and sl
34 Sy S
21 Awwys chomve onls iaborniory prastions
11 Cousi da apprepriae M3IDS Deibrs handling any chomical for proper safety
30 Sumple Rmysivenonl
1 At a0 5 of semt ssuple Ar axtrestien,
33 Sampies shoudd be peesesned hethes sutasisn. Plass e Seces nmwile in o
ed wd homogunine with dry fos. Phuss he sampies in sontainers
i e ypw i feom ovomight 1 sow fr cweon dionide
wblomstion.  Jou) o plase the Jmples in Fewen wevags Wt time of
33 Semple voliesien grocedueres Wil be specified in B sampling plaz e thes
40 Roagowie snd Somitnpie
41  Waw-HPLC pale
~~ 42 Asweaiile~ HPLC
43 Cobom (120,400 menh) - Rasgant yrads
44 Motupel - HPLC grade
43 Billen gol (90-200 mash) ~ Rangeut prade
48 Porieil (60-100 wesk) - Reagant prade
4 LC-Ht - Rovgmit guede
LY ~SPLL pude
49 LAsarsie wiid - Rugmt gode
410 Dimetyifishiowsiins - Revget pede
410 Tolne - Reagent grade
412 Amewnioms Acoieit - A.CS. Reageut Orede
41}  Perfensmecumsie Asid~ Eypns-Aldrich
50 Jeswement snd Bopuipment
31 A Mgk yub ol m,f ing wp 0 2
mivisls (oo t'dﬁ‘- vahune hyjostas sapabis 57 injosting 3~
32 A duvies® osliest cuw duta fior pouk imegmtion and qReunestion.
33 Anelytical balanes sapable of reading a2 9.0000) 3.
P it
~~
Pogr 38 uf 05
Exygen Research

- Page 101 of 132



p. 101

Interim Report #10-Analysis of Fish and Clam Samples

Exygen Study No.: PO001131

Hxyges Prowxcol Number: PO0GL{31

Mhod Nuwher Vo981 183
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geen o
E&s:gg ggii

erreel

(13
[ 54
¥

Retwry oveposasgs,

Tiommianr,

BT e e
15 mi dinpassble paippregyinne conwifage adier
Diepessble micraplpels IM.W
135wl LOPS samower- s nh botiies.

3l ebowr HIPLC vial kit.

m(mmud 18400 4L}, with doqpandble tign.
mmun !ﬂ;ﬂm

wm«m»uﬂmm-m_

Cremsmpwpbic System

Analytionl Colama: Fieophess RF fKeyewoe Sciemific), 3.1 30 man, Sy
(’M:mﬂﬁ) o x e

vagpul

H*Vdnt uu.(-n.h:-uu-m-sou;
Pouk Arvn « axteenal emadard onliocmion sucve.
Rus Time: ~ 23 zxiominen.

Tt shove sonditions are lenmeded os & gide and be changad in seder
oimize e HPLE myeem. nd
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Teyges Rossanh . Shotund Nagier VOOM Y3

19 MEMS Syom
7.1 Made; Klacwouprny Nogasive MAM mods, imcnitering 413 » 369 ez Ry
oA,

The thove conditions 4w intanded 10 ¢ guide 4ad Ry be changud int ardey 1o
wpriamize thw MEMS sysiun.

50 Propersion of Sabnisas
L1 Moblle Paase

L1123 3M wmestalas scvield 16 Weler iy peapared by addivg 0154 g of
sk wetaee 1 1000 sk, of wear.

82 Bauseben Selutions

§31 7% smarbis seid in methanc] is proparsd by dissotving 7 g of sworbic
il ia 108 ml. of metuangl. y

22 Whnﬁ-— e propared Dy Winging ) mL
o 1 8 fna) vabume of 10 ml. with toluens.
Alnmets volumras Wiy be prapaced.

o~ . 24 Semderd Propietion
9.1 Swnderd Siod/Seni Sontion Selation

911 Trpme o ucek sduion of ~ 100 wgronl of PROA by weighing 10 my
of mabytionl sunducd (sacommnd R purity) asd didwte © 100 . wik

wethanel in « 1359l LDPS boitle.

9.42 Au“mmumnmnymz
L of e 100 npmil. wistion w2 Susi vebume of 100 with mrenct

1 ..P:;-Ll.mnwd [ ]

%13 A& - FPOA i propored by bringing i¢
mL of e 15 pgrml. solcion 1 o Rnel volurss of 100 with wershaned in

9. .‘Sl‘;ﬂ“’d— oA by

Lid A ovhdion of Is prapared by bringing
10 ml of the 0.1 pg/ud, selution 10 & flosl velume of 100 w
metnel in 5 (29 . LDPE pottte.

%13 The vevk wad Sitlomion soletions o8  be ored (3 5 refiigormer &

4°C and am smbly hor 3 maximwns pevied of § ook

oo the dete of prapasation.
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Tapgus Rossarsh Diathad Husther Y001 243
ANALATICAL NETHOD
Aoy [~ ) By
Clanss by LCAMEMS
92 Breadand Ciiforwilon Soltions
921 LCATIA dards you propaced in oeshaned vis dilwsion
of b 1. 8 gyl Sunificssion solutive,
041 The fllowing is s typiesl i isoe may be
propesnd ot nonded,
e —~—— Fw
u’i-t_h- Vehone Dobatod 0 Canesnirstion
i8 33 (L] 04828
8 0 ] [1)]
LT 11 0o 9003
2505 1] 0 00033
[ X} L) 1] .0
Ta nafrew-cnouth botties
#2°Cle #'C. 29 9 ik moahs.
P34 Alernste velwnes ant of 8y be prepared m
aseded.
100 Sk Sm Uy
i8] ash batcls of mmples sctucind {eypioally 20 of fase) Swst inchede at anet
o~ e moemsd ool md 0 wensled cootols Awidfied W known
mhm.ﬁoum&wwhum

102 Reymi y dp el spikus wil! e apecified

in T quatiey ﬂ'h‘ ocje
1D Sample Bxwnstien

iLh Wagh § g of fuwn mmple into 50 Bl polypropylons convilige twhes
{ a9 honded, raplave U4 and min welt).

AL Al J0ml of matenirile snd hals 00 8 WA 50kion ShRkar B <1 § wizems.

115 Pose the abes b & Oesnar for ~1 Sows.

1A Sust: and condidhon e SPR toben sl sllonion the poss-abaped Beskcs.

135 Pk s 20 aal, 3PN tbes it sogymmcr wih 3 5 Pericid, 2 g silice g, 2 g
achon, el § g LONH,. Candidon the solwcias with 20 mL of mahanel,
;n-:.-t-a—m. Dissard ol washes. Do att ailow i solerin 10

114 Slwise te (25 wml ok by wil the M
innbyydinkiomuilons in mm !.h-nn'z.vhhh-um.
fallowsd by methamol Ghrvs Sewes). Dey e ks cemgpisely deo uae,
slsher by sirdrying or with 4 sream of niwogen.
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o — Mutkod Number YOS 78y

ANALYTICAL METRO®
A) in Fioh med
Chama by LCAMUME

e

1.7 - Cantritgs Qo 30 sl palypreyyions wies pocisiming wmpis o 3000 rpm
Sor -0 ainoias.

ILE  Dvosnd the sxwest on 1o o ccaditioned SPR cobunn ftred inside the Dorh of
" e pearahaped Sk, Coliect the sheets In 10t 139 ML Silmsed pearshipe

) Rank.
19 Add 10 sl of seetpeiarils 1 e aeple in O 5§ l. commitige tibe.

. Bemagendse 09 ”ﬂ”*lmhmmum
" the daamingr with 10 el of sooncuinls oy the

K30 uu—w.-u-uduumm ok,

1611 Pioe o b i 2 Swmmn o ~ 1 hwac soors,
11.13 Contrifage the 50 ml pelypropyhms whes soniining ssnpie o 2000 rpwe

or 10
1ty Mo-\l-u-ﬂmd—n Collart the slums inee the
oans poursheped Sask wod ssmblue whh e ohwunt Bowm e initis

aroacrien.
ttae l-”-l-dmuwﬁ”l woluns and sombie b vheats %
m—

s jame poarabupad
125 Add 34 Grepe of ool 1 the miest o He pewcheped fmk o
aleg & J0lary svapureme (s < 4°C).

. 8 toduend prosoae
e E-.Hnm\vm:uuﬂmuumu-

pux-dhuged Ak ad swist 5o min/disveive.
(AR} Mh-—-umv;ldu“—bbm

] 1118 Assiyss sampies wing slertioguay LL/MIAS.

Civomalagiaphy

1] injort the sme smeust of ssk sndurd, swuple sd Souifed sasmple ime e
. LGNSR vysem. A sdistion. seadess west greces md Bilow o

123 An entios 00t of salibration stenduscs mvet be e daded of e bepaning aad w
the aml of o wuuple ol Sumdards sust b intomparved batwesn every 5-16¢

A kot
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Dapgon Snassech Moshad Musnber v0001 13

ANALYTICAL WETROD
Ansiyels e TFPOA) 1 Fian awd
Clasms oy LOAIMY

t4¢

s Semple conpaney shoull net xsesd stamderd reapunses. Aay sanples it
xcend warderd renpuness Should b Aurthr didsied a0 reanatytee

1l m.-hay-id‘-mbnmmh-onm
of 41 sum The $13 s pavent sormaponds 1 the PPOA anisa. while the
onghar ion (348 wav) represents the Jms of omben dioxids,

132 Mothed blanks wust act seutein PROA of tevels groster thac e LOG. ¥ &
u*mi“”hl”khuw“m
st be ohinined s 1h8 anioe sut wast be re-Sutracsed,

133 Roseverien of soamel splion and aix aplims et he Serwons 19-130% of
Oalr hmown yolwes. I & svamel apibe falle eusside e 2oseptaiis lrmits, the

138 mmmmu*u-mmm

M2 Vs the llowing aquesion 35 sonveri s cmonst of PPOA und it nyfel. 1o
g (wh)

PPOA fumd (opb) = (PROA foind (aareal.) £ Sl valene (ashd 3.0

e weight (g}
D = fuctar by whiok e faal vodune was dilwied, i neosssnry.
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ANALYTICAL MEVHOD
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Chms by LOMIAS
140 Vor sumples Rutified wits knewy amouam of PROA prier © sxirachon, wie
tn foliowicg sywation 19 sioulats C pareens rcovery.
Emovwy (R)=
Iﬂﬂmm . mwummﬂnw
anelyss ndbod (ng'y)
ﬁ
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P~
ANALYTICAL METHOD
Methed Namber: VYO0 | 184
Muthed of Anaiys for the o« P AL (PPOA} In
Vagrtosien by LCAMME
Anabytionl Tosdag Puidicy: Ravsersd
3041 Rommasnhs Drive
Date Coltegn, PA 36001
Approved By
_oheld
Dote.
Toehuionl Londee, 1LC-MS, Bxypm Rostacrh
2“ é
Vios Preidient, Oparstions, Exypen Rassarch
7~
Towal Pages: 7
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Duypen Raswh Mvted Munber VE091 T84

AAATICAL METROD 1

n Vageiation

by LCAIAD

10 Scape

This sachuad is ‘9 bu smployul v oy inolecion snd yeactiusion of pu feoroosmos

whh—ww..u-ﬁm.m

Detustor (LCALIAMS) in vagrintion.

20  Selwy

41 Alwws sheurve sals lebosmcry prasciews.

2 Mhmmwmthmm
povssctiors.

30 Semmpls Regu

37 Atleast 20 y of teet sampie A sxistion.

312 butbrs exwucsien. Piece the Buana sngie in o
5ad prossser snd hevsegeeine wilh 41y 06. Piecs hs npies La soscsnrs
ad lwvw Opew in Gvess Seags ovemight W allew for cwbos Woside
wbiimetion.  Senl wnd plaos S smaples b Sown Mernge et tiws of
analynia,

13 mmm-ﬂumhnmnam

40 Rongews mnd Sendards

4]  Wew-IPLC el

o~ AT Avenmitsile

43  Courdowm (120400 = Roogent prade

44 Mol - LG prola

43 Silive ol {60200 mesh) - Rengans grade

44 £68-100 mesh) ~ Reagent grode

A7  Sweslem LC-NH; - Keagent prade

41 1 <Ostmel « HPLC pude

45 LAsorbic acid ~ Resgem g

4«0 - « Rongux puds

411 Toluans = Resgamt

413  Assmenhon Astute - A.CK. Roageut Grede

413 Perfuesaastancly Asid -

3.0 inswement e Bupaipasont

oA rho chomatngagh wgubis of punpag v 1o
e ik 5 wriabie vohene Sjovter o ing 3.300
. s wedonm Mdage

2 ™ eoilest row dats. o A4 quantitetion.

3 Anaigsisal balunse cupebie of rveding lo G.00081 9.

Mg iu?
o~
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Aygen Retwweh Molied Vanaher VNS 704
ANAL
W Vegetanon
by LCAIACS
4 3
53 Bwl [
58 whwapipaty (36-160al, 100-200uL).
39 123wl LDFE ewwesmowh bolile.
510 3 mil slom HPLC visd kit
511 Dieposeble pipecias.
332 Astopipstm (100-1008 sl and {0-100 nL), wih dieponedle tiss.
511 908 whes Oeml) (Supaion cat. a0 MISTI 7).
530 Wrist ssthen dhaker.
319 Contrifuge capeble o qpimaing 30 sul. polypropyiene mbes st 2000 wpm.
40 Caremastographis Hyvium
6.1 Anlytinad Cobumma: Flophese RF (Kepons Sriantific). 2.5 men x 50 mem, Sy
JN: 235450320009
3 0
[ %] Pheao{A): 1 mbdé Ammmoniae Acotsle in Waier
4 MoldoPhass (B):  Metwnot
wf  Coudient Fregam:
New Rase
_~~ Tiza.(min) "A b | {al/ia)
as [ 3 [ %
13 (1] 3 [:3]
X b ke 03
200 B » o3
ns o k] 0.}
66 Injectien Volmae: S pl (en by lncressd w un mask a8 50 L)
€Y Qumtiniion: Pak Avas - extonusl stondard salfbestion surve.
45 Ron Tiwe: ~23 minemn
The dhave sonditions aro omeadad s 2 guide 108 By D¢ chasiged in order 0
opimias the HFLC rystem.
73 MI/ME Symam
12 Mode: Blechomryy Negetive MEM mode, monbening 413 - 343 mve R
L T"34
—~—
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h
Sapgen Rosmsch Mtnod Nusbor YOI01 794
[ TRALTACAL ST ]
At (PROA) 1. Yegatalon
Yy LCAE/MS *

The sbove vnditions are bended as 8 Jide and sany b chumged in srde
optimise the MEMS rymem.

19 Pogerntion of Golutions
8.4 Mobils Mase

L51 2 ud smsalen scotatw in waer s propered Dy sdding 0.154 3 of
messanchun soetsty 19 3000 sl of waler.

82 Batrachien Selutivas

3.2 2% amsorble aeid i sl it prepused Yy diselving 2 ¢ of woatec

asid 1 100 L, of methavel.
b ] in oluene is pepared by Winging 3 ml,
of dimathyldichioresiions 0 & flna] velowe of 10 ml with swhsons.
» LA b
S5 Swudned Prnpastion
9.0 Swadend SwmalvFortilestion B
80,1 Propars o Nouk sedstion of ~300 pymi. of PPOA by weighing 10 Mg
- of wnakyseal standusd (ouevented oo purity} wid ditew w 100 ol wirhy
18 aps Ao i o PPOA i pare by i

212 A
ﬂ.ﬂﬁl”;ﬁl*--ﬂ“dlmzﬁm
8133 ml LOPE bomie.

343 AQ] pywl Sutilicmion soiutisn of PFOA is gewpwred by Wringing (6
i ofthe 1.9 spml. sohaion w & Smal veliane of 103 with methanel in
u 15 L LOPE battle.

$.14 A QG41 pglal lenifestlon sehution of PROA is peapased by Srwgiog
10 ML of e 0.1 potal asdumion W 5 finel vehume of (00 wik

wethansi 0 1 135 al, LDPE Youlle.

.8 mﬂd“nﬂ-uhh“hnﬁ“u
sppruisatnly $°C and ace vubls A & maxiomuim period of ¢ ooy
fram the detw of propuution.

92 Sumdad Colibrusion Solutioes
111 LOAOAES wiRnses ssnduds ar prapared is seathanol vis dilutien
af s 1.0 pgiul. fortifiontion seivilen.
ygrdo®
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e AAALYIYCAL ML THOD ]

dm Aoid (FPOA) in Vegention

.22 The Bliowing ia & ypleat P i oRe Mey be
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a3
an
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Qﬁl

T.B%-n-ﬁkmn Mtﬁ%&-‘-ﬁmm

SICH 8T, wpts dx months.
Adscass vebaoms el

13 % 13
SEARET

i tux quatity sasveanss plas o Whis projost.
1.0 Senpl Knteion

11 Weigh 5 g of foam smple intc S0 Ml polypropyleme contrifugs whas
CAnally o0 avaded, reploss Lid sl mix well).

114 ok sod acndition the S5 thes and ailanie the pear-shoped flasks.

n3 ~M~Nd“&-hq~-ﬁl;m1;“ﬁ.u
caton, ok { g LO-NHy. Condiian the sshumos with 20 wl of setharol
e 20 mi of sovnsinile. Discard all wasbies. D 2 sllow e column i»

-y,
"4 :u-hmumugnmﬂaum

wlrogen,
11y mhm----‘uﬂl“ﬁu“hmwﬁa
Wlﬂ. Culisct b siusie i U 125 mL silanised peaneinpe
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Saypen Rovomh. o Iethod Nuwirr VORI 54

. n Vepetation

by LCAKEAS

3.0

1y wndd“-h—hhh”-&mm

119 “u-ﬂ-ﬁh-"*-nlw

(3% ] muwnm ominining sample » <2900 rpm
fog ~5 auimetes.

1014 Dovast e xOner ante Bot sarne SR schumn.  Callect thn sloss iree e

pesschaped ek and sombine with e cloemr Rom e ksl

1013 Ragent viaps 101 toongh (111 agein.

11.19° Add 34 doops of 1-ootmel 10 the Srnss in B pour-siuped fask wd
* soupovats 1t redunoed Jreensun waing s Melury sveperaior (st < 40°C)
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