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1.0 SUMMARY

Exygen Research extracted and analyzed fish and clam samples for the determination of
perfluorobutanesulfonate (PFBS), perfluorohsxanesulfonate (PFHS), and
perf]uorooctanesulfonate (PFOS) according to Exygen Method V0001 783 (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 11 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 rrtextracted fish samples are
summarized in Table H. Analytical results and assessed accuracies for the analysis of
PFBS, PFHS and PFOS found in clam samples are summarized in Tsble III. Laboratory
matrix spikes that were in the appropriate concentration range (primauy concentration less
than three times the spiking level) were used to calculate the assessed accuracies .

The average percent recoveries ± standard deviations for PFBS. PFEiS, PFOS in fish
samples were 79% t 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 ro-extracted fish samples
was 109'/o ± 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% t 10%, 93% t 13%, and 73% t I6%,
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-x0l-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
DLl - Downst ream Fox Creek mouth LOI sampling location LOC-1
DBC = Bakers Creek mouth
DOU = Cove at 3M WWTP outfal l
DMC = Downstream Mallard Creek mouth

Exygen Research Page 11 of 132
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The second st ring defines the general category of the biota sample and the sampling
round where :
ECl = 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 ofsample where :
IP = channel catfish (Ictalurus punctatus)
MS = largemouth bass (Microp#erus salmoides)
CF = Asiatic clam (Corbiculafluminea)

F = Filet tissue sample
W = Whole body sampl e

001 through 005 = ample number within the sampling area and sample type

The fourth string (single character) additionally defines the sample type where :
0 = Primary field ample
1 = Field duplicate sampl e
2= Equipment rinseate blank sample

The fifth string defines the sample preparation date in YYMMDD fornnat .

Examples of this sample ID system are :

Sample DBC-FOI-a'F004-0-041021 is the filet tissue sample prepared on October 21,
2004 from the fourth channel cat fish collected at the Bakers Creek mouth sampling
location.

Sample DLI-F0I-MSW002-0-041104 is the whole body sample prepared on November
4, 2004 from the second largcmouth bass collected at the Fox Creek mouth sampling
location .

2.0 Q~

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

Exygen Research Page 12 of 132
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3.0 INTRQDUCTI0N

This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in fish and clam using the analytical metho4k,entitled, "VOQ01783 : Method of
Analysis for the Determination of Perfluorooctanoic Acid (PFOA) in Fish and Clams by
LCIMS/MS."

The study was initiated on November 05, 20}4, when the study director signed protocol
number P0001131 . The analytical start date for this interi-in report was December 27,
20D4, and the analytical termination date for this interim report was April 17, 2006 .

4.0 ANALYTICAL TEST SAMPLES

Forty fish samples (Exygen ID C0048126-C©048165) 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 C00564$0-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 Cams on December 20, 2004 and was used as the
control fish (Exygen ID C 0054391) . 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 ?AATERIAL

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 Exygen 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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rn und Exygrn Inventory No . j~t Purity • Expiration Date
PFBS SP0000252 101 96.7 12/04/06
PFBS SP0005726 10 1 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: Perfluorobutanesulfonate
Molecular Weight: 338 supplied as the potassium salt (C4F9SO3-K)
Transitions Monitored: 299 -~ 99
Structure:

03

F
F F

PFHS
Chemical Name: Perfluomhexanesulfonate
Molecular Weight: 438 supplied as the potassium salt (C6Ft3SOsK+)
Transitions Monitored: 399 -* 80
Structure :

F F F
F F

03F-

4

1 ?

F
F F F

PFOS
Chemical Name: Perfluorooetancsulfonate
Molecular Weight: 538 supplied as the potassium salt (CeF l7SO3R)
Transitions Monitored: 499 a 80
Structure :

F
F 1~ F

03-

F F
F F F F
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6.0 DESCRIPTION OF ANALYTICAL METMOD

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

6.1 Extraction Procedure

6.1.1 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
scaled and remained in frozen storage until time of analysis . Sample
processing records are located in the Sample Information section of the
raw data package.

6.1.2 Glassware Preparation

The 125 mL pear-shaped flasks were ailanized by first rinsing the flask
with 30°lo dimethy1dichlorosilane in toluene solution . The flasks were
rinsed once with toluene followed by three rinses with methanol . The
flasks were allowed to air dry before use .

6.1 .3 Column Preparation

The 20 mL columns were packed at Exygen in sequence with 2 grams
florisil, 2 grains silica gel, 2 grains of carbon, and I gram LC-NH2. 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.

6.1.4 Sample Ekouction

A 5-gram" portion of fish or clam sample was weighed into a fifty-
milliliter centrifuge tube for the extraction. After 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 pmcipitate. The samples were
centrifuged for -10 minutes at -2000 rpm. The supernatant was then
loaded onto the conditioned clean-up column fitted inside the silanizod
pear shaped flask. The eluate was collected in the silanized peat-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 -l 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 1-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-FOI-MSW001-
0-041216) was used. All other samples were weighed out in 5-gram portions.

6.2 Preparation of Standards and Fortification Solution s

Individual stock standard solutions of PFBS, PFHS and PFOS were prepared as specified
in Exygen method V0001 783. The stock standard solutions were prepared at a
concentration of 100 µg/mL by dissolving 1 0 mg of each of the standards (corrected for
purity and salt content) in methanol. From these solutions, mixed 1 .0 µghnL 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 µg/mL fortification standard and bringing the volume up to 100 mL with
methanol, a mixed 0.1 µgfmL fortification standard was prepared .

A mixed stock standard solution of PFBS, PFRS, and PFOS was also prepared. The
stock standard solution was prepared at a concentration of 1000 µg/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 µg/mL fortification standard solution was prepared
by taking 10 mI. of the stock and bringing the volume up to 1.00 mL with methanol . By
taking 10 mL of the 100 µg/ml, fortification standard and bringing the volume up to 100
mL with methanol, a 10 µglmL fortification standard was prepared . By taking 10 mI, of
the 10 µg/mL fortification standard and bringing the volume up to 100 mL with
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methanol, a 1 .0 µg/nzL fortification standard were prepared. By taking 10 n1L of the 1 .0
µg/mL fortification standard and bringing the volume up to 100 mL with methanol, a 0.1
ug/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 Conc, of
Solution Volume Fortified Sample Calibration Std .
(ug/mI.)' (m-) (ML) µBlmL)

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 i 00 0.0025
0.01 10 100 0.001
0.005 10 lU0 0.0005

1 of PFBS, PFHS and PFOS

The stock standard solution and all fortification and calibration standard solutions were
stared 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 electrospray.
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 chromatographic- run had a
concentration of 0.0005 µg/mI, of PFBS, PFHS and PFOS :

6.5 Description of LGMS/MS Instrument and Operadug Conditions
Instrument: API 4000 Biomolecular Mass Analyzer

Interface: Turbo Ion Spray Liquid Introduction Interface

Computer: DELL OptiPlex GX400

Software: Windows NT, Analyst 1 .4. 1

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

Exygen Research Page 17 of 132



p. 18

Interim Report #l0-Analysis of Fish and Clam Samples Exygen Study No. : P000113 1

HP Column Oven

HPLC Column: Thermo Fluophase RP, 50 mm x 2 .1 mm
Column Temp. : -30° C
Injection Vol . : 15 µL
Mobile Phase (A): 2 m.M Ammonium Acetate in water
Mobile Phase (B): Methanol

TimeL.nl °1s.A % e
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 mUmin

Ions monitored :

Approximate
A nalyt Mode Transition BM=ion Titno

MQnitortd nun
PFBS negative 299 -* 99 -4.7 min.
PFHS negative 399 -+ 80 -10 .8 min.
PFOS negative 499-+80 -12 .9 min.

6.6 Quandtation and Example Calculation

Fifteen microliters of sample or calibration standard were injected into the LGMSlMS .
The peak area was measured and the standard curve was generated (using i/x fit weighted
linear regression) by Analyst software using six concentrations of st andards. The
concentration was determined from the following equations .
Equation 1 calculated the amount of anatyte found (in nghnL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
p ro8ram -

ESluation, 1

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

Where: DF = Dilution Factor, factor by which the final volume was diluted, ifnecessary .
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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) _

fAnalyte found (ng/mL) x final volume Q MU J
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 (%) a ianalvte found (nQ/mL) - anaiyte in cont rol Lng/MT;)) x l 0(r/O
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 :
Analyte found (ngJmL, wet weight) - I280750 - 30701 x 1

13100

= 21.2 ng/mL

From equation 2 :
Analyte found n818 (ppb) (21.2 n I x~MW

5g

= 8.48 ng/g (ppb)
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From equation 3: .

% Recovery = i$,4$ nQlst - 0 ns*11) x 100%
to ngtg

= 85 °lo

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 one set. Each fish or clam set included one control 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 each sample by reviewing the individual QC results
obtained for each sample .

8.0 RESULTS

Analytical results and assessed 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 m,alxix. Exygen recognizes this and great care has been taken
to integrate each data set consistently. Analytical results and assessed acc uracies for the
analysis of PFOS found in the re-extracted fish samples are summarized in Table H .
Analytical re sults and assessed accuracies for t he analysis of PFBS, PFHS and PFOS
found in clam samples are summarized in Table M.

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'/a 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% ± 10°!0, 93% ± 13°/., and 73% ± 16%,
respectively. Fortification recoveries for PFBS, PFHS, and PFOS in clam samples are
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 . Exact copies of all raw data, as well as a signcd 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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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples

C4 EuHonata PFEi CO suNanefr PF115 Ca iuNandM FFOi
P ft womb

AaMYy Awsuod
CMbnt Foqattl Aocurmy FovW Accuracy Fourw Jlodiracy

Ex JD samow !D tow wewt +J-% ,rtrt d-% wr,w. N-%

CA049128 0 L3-F014PF001 -4041021 0.309 40 No 30 5.18 30
C00461 25 Rep 0L349014+F0014 .011021• 0.318 40 NO 30 3.84 30

<',0048127 0LS/014 PP002-0-041021 0.265 40 ND 30 4.18 40
C0048127 Rap DL.3,F014 P'PD0240-011021' 0.38 2 40 ND 30 4.50 40

C0048128 DMC401 4PF001-0p41021 0.390 50 NO 60 7.40 60
COMM Rep DAlGF01•IPF001-0 -041021' 0.388 50 ND 60 8.9E 60

C0048129 DMC4 0 14PF00940041021 0.712 30 ND 30 14.1 50
G0046129 Rep 0IdC-F01-1PF002-0-041021' 0.792 90 ND 30 17.0 50

C0048130 DA1C-F014PW00 1 41-04/021 1.08 40 NO 30 70.0 40
C0018130 Rap ONC-F01-IP!'V0014041021' 1A8 40 0.297 30 58.4 40

C0048131 D5I 0-F01. P N0024441021 0 .968 50 ND 30 34.4 30
C00"131 Rap DINC-F014PW002-04041021• 1 .34 50 NO 30 34.2 30

00048192 DU C-F0I- 4SYV001 -0-041021 0.218 30 0.524 30 270 30
00018152 Rep DMC-F01~001-0-041021' 0 .202 30 0.484 30 2 90 30

00048155'' DMC401 49BM 002-0-041021 Ap" 30 ND" 30 530 30
C0046133 Rap" DiAG4 01- 48W002-0 -041021' NO` 30 N0" 30 SIB 80

00049 134 012f014PF001 -0441021 0.860 30 ND 40 3.46 60
0 0048 134 Rep 0l2-F01-PF001-0-041021' 1.00 30 ND 40 2.86 @D

000/8135 0L2-F01 4 PF002-0-041021 0.818 50 ND 40 4.72 90
00048186 Rep 0L2-F01•PF002-0-041021' 0.962 SD ND 40 5.04 50

COMM D1.2,F01 4Pf003-0-041021 0.24 7 30 ND 30 2.01 30
00048138 Rep DL2-F0 7-PF003-0-041021' 0.210 30 ND 30 2.08 30

00048 137 0l2401 4PF004-0441011 0.310 40 ND 30 4.52 40
C0048137 Rep Dk .2-F01-IPF0044-011021• 0.380 40 ND 30 4.12 40

00018138 QL2-F01 aPF005 -0,041021 0 .335 40 NO 30 Z48 30
C0048138 Rep OL2-F01-PF005-0-041021• 0.518 40 NO 30 240 30

C0(}18130 DL2-F01•N'W001 -6041021 0.528 30 ND 30 6.86 30
C00"1 3p Rep D124014PW001-0-041021' 0.400 30 ND 30 8.17 30

00048140 DL2-F01 4 SF001 -04041421 0.335 30 ND 30 1 7.2 30
00046140 Rep D1.2-F01-118F001 -0- 041021 • 0.348 30 ND 30 87.8 30

C0048141 Ol.Z-F01 4A8F00241• 041021 0.406 40 ND 30 84.6 40
00046141 Rap 0l24014AMM-0-041021' 0.586 40 ND 30 98.4 40

C0048142 0L2f01-M6F00340-041021 0.418 40 ND 40 41.8 40
00048142 RRap Dl2401-41SF0030 ,041 021' 0.376 40 NO 40 40.0 40

C0046141 Ol2-F'014dSF00 4-0-041021 0.345 30 Na 30 no 30
00048149 Rep D1,2-F01 418f0044041021• 0.349 30 No 30 832 30

%aaoawn owonc.t.
• 1 .0 p of srmpN two wor w*w0w Muwd of 6.0 a .
ND a N01 dataC4W ai or a0owa Lim* 0( QuantltaNOa Mich b 0. 2a" (wN wlpht).
ND" ■ Not dsMO*d 61 or above tJmt of QmUNBeebn rhid+ w 1 .0 nptp (+►wl wevn}
NR a Not npOAW d a b qumYtr eoMrol tMUR Mm.
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Table I. Summary of PFBS9 PFHS and PFOS In Fish Samples
(continued)

C4 suron,o. PM C8 suUoo .a PFNS Co swronw nrOs

~ '"isid A"* Avow-ow ,►~re,cw„1
EXYW ID

.,D A°a"'ct' F°`"'d Aoq~rapy Found Aocur.tsy
•m •+• •&x +Mlt K «- x ,v.l IM . (+/-%)

C0048144 OLt-F01 4PF001-06441021 0A32 30 0.251 30 33.4 40C0048144 Rep O11 -F01 4 F001-0o41021• OA28 30 0.252 30 32e 40
C0048145 DL 34FO14 PF003fi -041021 0. 448 30 ND 30 155 30C0048145 Rep 0t .3-F01 4PF003•0-041021• 0.440 30 0.226 30 3. 36 30
00018148 Ol3-f01dPFOp 4-0-041021 0.784 40 NO 30 0.382 30C0048146 Rep DL 3-W14 PF004 -0 -041021• 0.900 40 ND 30 02 0 30
C0048147 013-F01-4PF005.0,041021 1.63 80 ND 30 5.48 40C0048147 Rep 0L3-F01 4PP0030•041021 • 1 .07 80 NO 30 3,84 40
C0048148 D8C-F01 4U'F001 4).041021 1.34 50 0.8 92 30 NR NRC0048148 Rp D6C-F01-PF0014041021• 1.38 60 0.680 30 NR NR
00048140 D6GPo1 4PW02-0-041021 1.43 SO ND 30 110 30C0448149 Rap 09C401-IPF002 4.041021• 0.758 60 ND 30 109 30
C0048160 DBCF014Pf003-0-041021 0.905 50 0.841 30 NR NR00048130 Rap 0BGF01dPF003•0 4X1021• 0.952 60 062./ 30 NR NR
C0048131 DBC.F0I .PWO01-0.041021 0.864 40 2.21 30 NR NR0 0048131 Rep D8C-F01 4P w001-0-041021• 0.508 40 2.20 30 NR NR
00048182 O8G 0i-PW002.0-041021 0.700 40 9.12 30 NR NR00048152 Rep 080 GF'01-1PW002-0-041021' 0.736 40 8.95 30 NR NR
000181 53 D8C-F01 4PW003-0-041021 0.735 30 8.78 30 NR NRC0048163 Rep 08C-F01-IPW0034-041021' 0.780 30 7 .44 30 NR NR
00048164 DOU-F01- PF0014.041021 4.88 40 1.02 30 NR NR00048184 Rep D0U-F014 PF001 -0.041021' 4.24 40 0.972 30 NR NR
00048156 DOU-F014PF002.0 .041021 8.78 40 0.792 30 NR NR00 048155 Rep DOU 4 01 4PF0020,011021* 8.28 40 0.720 30 NR NR
000431 56 DOU-F014 PP003.0 4041021 5.38 40 1.02 30 NR NRC004811 'i6 Rep DOU•F01 4PF003441102 19 5.96 40 1.02 30 NR NR
C0048157 DOU-F01 -IPF004-0-041021 5.12 30 230 30 NR NR0 0048137 Rep D 0U-I01 4 PF004-0-041021• 0.28 30 2,38 30 NR NR
00048158 D0U-F01 4PF005•0-041021 4.56 30 0.058 30 NR NRC00 48158RO p DOU-F01 4 PF0050441021' 4 .38 30 0.80 30 NR NR
C00481 59 D0U-F01•iP+N0014041021 2.89 30 0.00 30 NR NRC,0048189 Rep DL1U,F01-IPW001 -0-o11021' 2.81 30 OA64 30 NR NR
C0048100 D0U -F01 4 PVV004•041021 18.4 SO 8.89 30 NR NRC0048180 Rep D04J -F01• 1 PW002-0.041021• 19.3 60 3.70 30 NR NR
00018181 DL2-FD1, 481NOD1-0-041 021 0,03 30 NO 30 190 50C0048161 Rep 0L2•F01-MA 8W0014041021' P.O 30 NO 30 1

20 50
C0048182 012-F01.IWBw002-0.041021 NO 30 NO 30 102 3000048182 Rop DL2-F01 44SW002.0-041021' NO 30 ND 30 100 30

nAbWWWV DUp*Aft
ND = Nd deier,wd mt or above Unit of C1u &ntl18tipn rRk1+ is 0.2 nyp (wet weiqhq.
NR - Nd ie0orrd due b qi ft oaWW r~wl! (iMxM.
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Table I. Summary of PFBS, PFHS and PFQS In Fish Samples
(continued)

G :wtoAw 10M Ce 1Mrre+,u. rsN: cs turt►nw "Do
0WfW@W*UbMft#Q0Ift
Malyt4 •' Aas"W MdyY W .sW Atsfr

CMnt ft" Aoownoy Fou+d lbpxrtcy Fard Aoaxltay
ExWWD D i~ftl nr wt *6 % +ww w N- % wM ra +r.1i

00046163 DL2-FD14A8W003-0-0410i21 ND 30 NO 30 02.4 30
C0048163 Rep Dt .2-F0145W009-0-04102/' ND 30 ND 30 91 .6 30

C0046164 0 L2-F01441W0044i-011021 NO 30 ND 80 88.0 30
C00461A4 Rsp F X240I-MSWOOi-0-041021• NO 30 ND 30 94.8 30

C0046165 0L2-F01-M8W006-0-Ot1021 NO 30 NO 30 166 30
0004816S Rp O12^1 -MSNf000-0411021' ND 30 NO 30 174 30

00049450 D8C.F01- 1014WO014-041104 0.680 30 6.32 30 NR N R
C 004"W Rep D6t:F01 4A3W0014041104• 0. 462 30 8. 32 30 NR NR

000+9451 D8GF01-MSW002•0441104 0.808 30 3.43 30 NR NR
000400 1 Rep OBC-F01416W002-0-041104• 0.884 30, 3.36 30 . NR NR

0004MO452 000-FQt 4M84M003-0 -041104 0.660 30 3.62 30 NR NR
00049452Rp DBC-F01 4ABWOOS0•041104 0.784 30 3.8 4 30 NR NR

00049153 D0C.IF0144W004-0600104 0.864 30 9.72 30 NR NR
C0049433 Rep DBC.F01-118W004-0-041104• 0.880 30 9.80 30 NR NR

C0049451 090-4 O1 -h1.RW005 -0-041104 0.632 30 277 30 NR NR
00049454 Rep DBC-F01 MI8W005 a-641104' (LOU 30 2,86 30 NR NR

00049436 08C-FO14A8F001 -0-041101 0.820 30 366 30 NR NR
00049138 Rep D8C4/'01-MSF001-0-041104' 0.786 30 3.48 so NR NR

00049486 DRC-0t-N8 002.4{141104 0.786 30 1.94 30 NR NR
00049458 Rep O8GF'01 4A8F002-04341104' 0.780 30 - .1 .90 30 NR NR

00044457 D6C-F01 4P8 004-0-041104 0.604 30 0.584 30 142 30
00 049467 Rep DBC-FOt•IF'F004-0-0411041 0.520 30 0.510 30. 162 30

00049466 080-F01 4Pf006-0-041104 1.80 30 21 6 30 NR NR
00049458 Rep 08C-1:014'F00 5-0-041104• a .94 30 218 30 NR NR

00 049 484 OBC-F01-8'4Y004 -0441104 0.484 30 3.28 30 NR NR
00040459 Rap D9GF014 P1N004-0-041104• 0.444 30 3.21< 30 NR NR

000 49460 060401-tsWt0064i141104 0.572 30 . 2.10 30 NR NR
C0040160 Rop D8K'.F014P4I005.O-041104' 0 .532 30 210 30 NR NR

C004061 . DOU-F01 4PW003-0-041104 3.12 30 6 100 30 NR NR
00049481 Rep D OU•F01-pW0034041104' :3.06 30 5.92 30 NR NR

00049462 0OU *014PVV004fi-041104 3.49 30 7.12 30 NR NR
C0049462 Rep DUU-FOt•IPW0040441104` 3.1 1 30 0.84 30 NR NR

00044483 DOl/-F01 4PW006 .0-041104 2.97 30 5.12 30 NR NR
0003 0463 Rep DOl!401-113W006-044 11040 2.00 30 5.32 30 NR NR

00 04994 DL2-F01-PW0024041104 1,04 30 NO . 30 8.2U 40
00049184 Rep DI.2-f01-4 PVY0024041104' 0. 980 30 ND 3D 6.80 40

00049465 Dl1-F01-MSW0014441104 1 .20 30 0.886 30 NR NR
C0049465 Rep 0 l.i-f01-M81N001 -0-041104- 1 .24 30 0.231 30 NR MR

•1aUa 04ry Dupkob
NO = Not 4WCMd at or above i.#nit d OuYndtaNon which is 0.2 nplp twat waigttl
MR • Wae vsposw On to qu aMty oaria owrt Iw~nr.
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Interim Report # l0-Analysis of Fish and Clam Samples Exygen Study No. : P000113 1

Table I. Summary of PFBS, PF HS and PFOS in Fish Samples
(continued)

C4 iuMoMBb .Fp CO surbrltl. PFMa d eulro"ut. lF06
~.W..»

A"* Aaemd n *A. A*.a.w
CAW faW AearWy Found AodxWy Found Aoairacy

$Bflt 0 hft)wa*t N- % we M 01-%) w~t w. +!• %

00049488 Dt1-M14ASW002-0-0411D4 1.30 30 1.72 30 NR NR
C0049488 Rep OL1-i01-MSW002-0-041104• 1.15 30 1.31 30 NR NR

C0049487 0L1-F01-MSNf003-0-041104 0.600 30 1.13 30 NR MR
C0049467 Rep 0t.1-F01-iY{SW00}0-241104 ' 0.528 30 1.14 30 NR NR

00049488 DL1-M141SW004-0-041104 1 .22 30 0 .908 30 181 30
C0049488 Rpp Dl1-F01-MSW004-0aJ41104' 1,12 30 0.880 30 188 30

C0049489 DL1•F01-MBW006-0,041104 1.22 30 1.18 30 MR NR
G0049460Rap DL1-F014ASWOO"041104' 1.20 30 1.18 30 NR NR

C0049470 DL1-P01-M9f001-0-041104 NO 30 0.315 30 293 30
00049470 PAP DLi-F10144P00i-0-041104• NO 30 0 .299 30 307 30

00044471 DL1-F014A8F002-0-041104 ND 30 0.824 30 NR NR
C00 4a471 Rep [X1•F01d11&F002-0-041104• NO 30 0.604 30 NR NR

0049472 061-F01-M$F003-0-041104 0 .203 30 0.552 30 NR NR
C0440472 Rep OL1-f0f-M8F003-0•041104' NO 30 0.876 30 NR NR

00049473 OL1-F01•805F0044041 104 NO 30 0.532 30 NR NR
00049473 Rep Ol14:01448F004-0-041104' NO 30 0.536 30 MR NR

C0048474 Ot1401•BA8f005-0-041104 ND 30 0.p84 30 NR NR
C0049474 Rep DL1-F01-A1SF0054441104• NO 30 0.844 30 NR NR

C0049478 0l1401-1PW001-0-041104 0.772 30 0.568 30 17.4 30
C00494718 Rap DL1-F014PW001-0d41104- 0 .870 30 0.744 30 f8.9 30

00049478 OCi-F014PW002•0-041104 0.468 30 0438 30 13.7 30
00049474 Rep 0L1-A014PW002-O-041104• 0.472 30 0.616 30 16.8 30

C0019477 Ol1-F01-PW003-0-041404 ND 30 0.209 30 4.36 30
00044177 Rep DL1-F014PW008-0-041104• NO 30 0.247 30 9.52 30

C0049478 DL7-F014PW0a4-0-041104 ND 30 0.238 30 69.6 30
C0049478 Rep DLi-01dPW004-0-041104• 1vD 30 0.248 30 57.2 30

C004C474 Dt.1-F01-1PF002-0-041104 NO 30 0 .222 30 /1.1 30
C00e947971op DL1-f014PF002-0W41104• ND 30 0 .247 30 11.2 30

C0049480 0l-1-F01-K003-0441104 NO 30 0.265 30 20.9 30
00049480 Rep Ol-1•F01-1PF009-0-041104• ND 30 0262 30 21 .4 30

04049481 DL-1*61-IPF004-0-041104 NO 30 NO 30 7.80 30
00049481 Rep DL-1-P01-Y7f01}44-041104' NO 30 NO 30 7.38 30

00049482 Dl-1-F01-0"V06-0-041104 ND 30 0.373 30 8.72 30
C4049482 Rep 0L-1-F014pF00lj-0-041104• NO 30 0 .386 30 8.58 30

00049483 00-f01-44SW001-0-041105 ND 30 NO 30 139 30
C0049483 Rep 00+01d4ABW001-0-041106• ND 30 NO 30 137 30

C0049481 0I.3-F01948W002-0-041105 ND 30 ND 30 180 30
00049484 Rep 0L3-F01446W002-0441108• NO 30 ND 30 162 30

tab-" OuplaWs
NO a Not dNecbd at or abava LimPt of QLm1lNion vAkh Is 0,2 1" (wet
NR !. Nat ~porMd dw b pwNy oorWd nw~ filhras

Exygen Research Page 26 of 132



p. 27

Interim Report #14-Analyais of Fish and Clam Samples Exygen Study No. : P0001131

Table X. Summary of PFBS, PFHS and PFOS in Fish Samples
(continued)

ca & r% .arfea c8 a oonsa" s ca auftw.atsoa
~ AW* AmenW

Cfrtnt fand ACOixaCy FqatO AoGUYBCy FpunC Apmn y
ExvwkJ ID &OWWW"L MA-%) WW +A. N- wt, W-141

COWM83 p1, - Of44YY003"Hl05 ND 30 ND 30 1 48 30
C0049496 Rep 0 l3-i01-M8W0030-041105• NO 30 NO 30 144 30

C0049+80 0L3-W1 4.48W004-0-0+1105 NO 30 0. 286 30 198 30
C0019486 Rep D13.FO1448M1+004 -0441106' ND 30 0282 30 109 30

C0049487 01.3F01 4ASYY006-0-041105 ND 30 0.386 30 173 30
O0018487 Rep W401 44O N0 06 4-041106' NO 30 0.341 30 168 30

00046488 00-F01 148F00 1 .0 -041106 ND 30 NO 30 110 30
00049488 Rop 013F0 1415F001•0 -041106' ND 30 NO 30 115 30

00049 " O1 3-F01-M8F002-0-041105 ND 2 0 NO 30 118 3D
0004 048Y Rep Dl3•F01 40F002-0-011105' ND 30 NO 30 111 30

00040490 OL3-F01 4I81 003-0-041106 ND 30 NO 30 7tf.8 30
00040480 Rop 013*01-M8f0034441106P ND 30 ND 30 72.0 30

C0049491 0C3-F01 4A8F004-0-041106 ND 30 NO 30 130 30
C004 9 401 Rep d13- F01 44F0044041106' NO 30 Nb 30 134 30

00043402 D11F014iSf0054441106 ND 30 NO 30 81.0 30
00049432 Ro p 00 f01415f0064041103' ND JO NO 30 83,8 30

C0049493 DA4C-F0 i- 1PW0034-041106 ND 30 0.388 30 all 30
C0049403 Rog DM0-FOt-IPW003 0-041105• NO 30 0.334 30 E3.8 30

00049494 DiAC 4-0 14PW004-0-041106 0. 300 30 0.308 30 88.8 30
C0040404 Rep DIAC-FOt ~+WOO~O Ot110a 0.348 30 0A8 4 30 see 30

00 048486 DIMC-F01-1PW0084-041105 ND 30 0.270 30 64.4 30
C00404" Rep DMC-F01 4 PWOO"-04 110s NO 30 0256 30 42.8 30

C004 9496 OM0401 -#18W00 3-0 041 106 ND 30 0.502 30 964 30
00049406 Rep DiriC-F01 4ASW003 4041106' NO 30 0 .3E0 30 330 30

0044 0407 OMC-F0 1 -MSW001-0-041106 00.318 30 1.30 30 259 30
C0049497 Rap D4 AC-F01dA8W004-0-041 106' 0.233 30 1.88 30 269 30

00049 498 0MCGf01 448W005-0-041106 NO 30 0.080 30 NR NR
C00494981tep DMC-F 0I-MSW0VP4Q41106' ND 30 0 .06 30 NR NR

00""99 OMC-FOS-UGFM-O-041 105 No 30 NO 30 HR NR
C0049489 Rep OMC-MI -MSF002-0-041106' ND 30 0.307 30 NR NR

000 40800 DMC-F0I-M6 F003fi441106 NO 30 NO 30 58.8 40
00049600 Rep OM0f01 4MSFC03-0-011106' ND 30 NO 30 68.0 40

00049501 OfiC-F01 -188f004-0-04 1105 NO 30 0.254 30 116 30
C0048501 Rep DA4Gi01 .M8F004 .04 1110 5' ND 30 0.228 30 112 JO

00040602 OMC401 4 ASF0054-0 11106 NO 30 0.420 30 146 30
00010502 Rep OIACrF014ASF0060041105' NO 30 0 .448 30 1 47 30

C0049603 DIACf01-PP003 -0-041105 NO 30 NO 90 7.92 90
C0040603 Rep DMC-F01-1pf003-0441106' ND 30 ND 30 7.92 30

'tsbonrory DupAtsM
ND a Not dotecbd at or above tJmk of qwntkaton wt►tch 6 0 .2 nyq (** wMpht}.
NR a Not 0oqoryi! Oir aqiMy oaiYW rauk fWMN.
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Interim Report #10-Analysis of Fish and Clam Samples Exygcn Study No. : POtIO113 1

Table 1. Summary of PFBS, PFHS and PFOS In Fish Samples
(continued)

C4 6Nf" .a FFp Co 6urola ."HS Cl sNlonst• nFOs

AN"
Cient Fartd Accuracy Fpnd ACdxWy Faund Arcuncy

EMN to sarNme ID vv*w H-% .~wt . N-% wlut M-%

00040604 DA4 C-W1.1PP004-0-041103 ND 30 NO 30 44.0 30
C0049504 Rep OUIC-F0I-IPF004 0-041 106' NO 30 NO 30 45.6 30

C00496W OMC-F0 14PF0064 .o41105 NO 30 ND 30 48.4 30000 49606 Rep DMC- F01- 1pF005o-041105' NO 30 NO 30 46 0 3 0

C0056334 01.2-F0 1-M 3 f005O041210 NO 30 ND 30 45.2 3000058354 Rep 01-2-F0t-AtHF006-0-041218' ND 30 NO 30 5 1.6 30
C0066466 01.2401- 1PW0068.041215 NO 30 ND 30 13.2 30C00584 56 Rep D12-F014PMY003A4412/5` ND 30 ND 30 13.3 30
00056435 DoU-F01 4i48Nf002-0 .041216 0.208 40 1.12 30 NR NR

00056466 Rep 0 OU-F01 -AASW002-04041216' 0.227 40 1.70 30 NR NR
00056457 DL2-F01dPIN004.0.04121 5 NO 30 NO 30 6.E0 3000066467 Rep DL2-F014 PYV004.0.041216' ND 30 NO 30 6.00 30
00556458 DOU-F0 1 -MSW0034-041216 PD 30 10.4 30 NR NR00056438 Rep D9CI4F014ASW0030-041218• ND 30 10.8 30 NR NR
0006e459 DI. 3-F01 4PW004.0 .041130 NO 30 ND 30 7.02 30C0058450 R ep 0L3 .F014PMV004-0-04 1130' NO 30 ND 30 7.52 30
08068480 D0U-F01 448W001 -0.041216 7.88 30 15.4 30 NR NR00066460 Rep D0U-F0 1 -M3W001-0-041218' 7.12 30 14.2 30 NR NR

00056481 DOU-F014UW004-0-041218 4.72 40 21.7 30 NR NRC0056161 Rep DOU6F01413W00 4 0 -041216• 4.68 40 22.5 30 NR NR
0005 6,482 00U-F81458 W005•0441216 0.364 30 04 30 MR NR0005e462 Rep DO4J-F0 1443W005.0•041216• 0.36 30 1.41 30 NR NR
00066463 DOU-F01-U5F005 A).0{1218 1.41 30 6,40 30 RR MR0 0066483 Rep 00U-F01418F005.0-041215' 1.45 30 6,44 30 NR MR
00066484 01.3+014 PW002-0-041130 ND 30 NO 30 120 5000066464 Rep 1D -3.F01-1PM/002-0-041130' ND 30 NO 30 11.5 50
00058496 DL3-F01-IpYV003 0-041130 ND 30 NO 30 6.44 4000056466 Rep Di.3-F01 4WV003-0-041180• ND 30 NO 30 5.28 40
0005 0486 DOU-F01-11A9F00.0.041216 1 .72 30 5.56 30 Nit MR00056488 Rep DdU-F014j8F003-0-04121E' 133 30 6.64 30 NR NR
00056187 0BGF01-1 48F00S14141218 0.220 30 1.79 30 NR NRC00"7ReQ D6C.Fp 1 -M$Fti06.1-041216' ND 30 1 .76 30 NR NR
COO5Q466 DBC40 1-MSFOt15-0441216 NO 30 1.68 30 MR NRCOU6646t; Rep DBC,-R 1 413F005•0•041218' ND 30 1 .59 30 NR NR
00056W 00 YF0140F002-0-041216 0.6886 30 4.50 30 NR NR0 0068460 Rep DOU-F01 4431'0024041216• 0. 672 30 4.56 30 NR NR
C0056470 OL3-F01 4PNt001-0-441130 ND 3D 0.245 30 9 .04 3 000056470 Rep D13'F01-1PW001-0-041130' ND 30 0.219 30 6.80 30

'tAbalbry DupN ab
NO v Not dsMclsd at or above L" of p,p00ite6on ,~Nth 15 0.2 nplo (wet weipAt).
NR = Na reported due to qwlly oernd mult (dU,na .
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No . : PO©0113 1

Table I. Summary of P14BS, PFHS and PFOS In Fish Samples
(continued)

C4 swf".M rFSS Cs swron .a WHs C6 swwm.e. vFOa
~..~.~.

Ae....ee
CMrt Fouw Aocuracy Pouw Aopsscy Found Acc ncy

aJ tD ,r• .w+x~ . +,r-11 wwvt +J

COO5E471 DoU-FOt.64f002•1 .011216 0.61Q 30 4.68 30 MR MR
C006647/ Rep DOLLF014$F002-1-041216• 0.880 30 1.72 30 NR MR

00056472 DOU-F01-U6F004-0-041 219 0.792 30 235 40 MR MR
00066472 Rep DoU -F01-MSF004-0-0412181 0 .816 30 2.22 40 MR MR

C0056473 DOUoF01-W0p1-0-041215 2.11 30 10.9 30 NR MR
C0056475 Rep D0U-F014ISi001 -0-041218' 2.28 30 10.7 30 MR NR

00066471 DOC•F014AF00S0-041210 ND 30 2 .08 30 MR NR
CC0b8471 Rep D00-FO14ASF00b-0-041216' ND 30 9.00 30 NR NR

00066476 06G401-AASF001-06041216 ND 30 3 .87 30 HR NR
C0p56176 Rep DOC-F01 .a`/SF004.0441216' ND 30 3 .77 30 MR NR

00066476 DMCrf01-MSF001 4041216 ND 30 0 .420 30 MR MR
00056476 Rop 034G401-M3F001-0-00216• ND 30 0.456 30 MR NR

00056477 DLt 4!01-IP1AW06"1216 0.268 30 0.044 30 68.8 30
C0030477 Rep DL14:014P5M0064-041216' 0.219 30 0444 30 87.6 30

00046478 Dl2-F014P'W003-0-041201 ND 30 ND 30 7.48 40
C005647$ Rep DL2M14PW0030•041201' NO 90 ND 30 7.44 40

00036479 Dl,3-F01-IPW0050-041201 ND 30 ND 30 4.88 30
00056179 Rep DO-POI -IPYY0060-011201 ND 30 NO 20 4.72 30

NO - Not dNea1Kd at or 8b" Lbdt of CYYnYtilioe whkh Is 0.2 nply (wet wrefpM),
NR -NOt N!(JOrMO dM b qOMNVCpdi hlull (aikNM .
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Interim Repot #10-Analysis of Fish and Clam Samples Exygen Study No . : P000113 1

Table H. Summary of PFOS in Re-extracted FIsh Samples

Ca auuo«ua PFCS e

CYerM AnplybFound Asseeaetf
Exyqm ID Sample 10 ~~~.. ..Mt w.t wNdt Accuraoy t+r-

COOIdt51 D9GF01-IPWOpt-"1021 2080 30

C0048152 p6+GF014PW002-0441021 3330 30

C0048153 D8GF014PYVa03-0-041021 1680 50

C0046184 00U-F0i-IPF401A-041021 596 30

C0048155 DUU-F014PF002-0.041021 838 30

C0048158 DOU-F01-1PF005-C-041021 644 30

C0048160 Ddll-F014PW002-0-041421 1210 40

C0049450 DBC-F0I-MSWG01-0441105 940 40

C0049451 08C-F01-M6W002-0-041104 7520 30

C0049452 OBGF01-lN3W003-0-041104 12800 30

C0049153 DBC-F01-M8W904-0.041104 3440 30

C004945-4 DBC-F01-WW0054-04110; 5240 30

C0049455 DBC-F0144SF001-7.041104 3240 30

C0049456 O9C-F01-MSr"002-"1104 4780 30

C0014458 OBC-FO14PF006-5-041104 we 30

C0049459 D8C-F014PN004-0•041 i 04 1230 40

C0049460 DBCrFO1-!P'WO06-'J-0411?4 2820 30

C0049461 DOLLF014PNEO$"1104 NR NR

C0049482 DOU-F014OW004--3441104 1740 30

C0049463 DOU-F01-iPWC05.404H 10t 2130 30

C0040485 DL1-F01-MS;W601-o{7411O{ on 30

C0049465 DL1-FQI-MSWt+0?-o-041104 7p8 30

C0049467 DLi-F014ASW003-0-t141104 we 30

C0049469 DL1-F01-4SWO05-0-04t104 604 30

C0049471 DL1-f01-MSi002-0-041104 we 30

C0049472 DLi-F01aM3F00340-04i104 432 30

NR No! tMoflMd is lo QuYYRy ¢O wpf fMUk fAtluns.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No . : P0001131

Table II. Summary of PFOS in Re-eztracted Fish Samples (continued)

CS SuNowMb O PfOS
--- -APOCOWAww"M*

cow Anetyis FouM 1 se"e"
Exyue + ID Samae ID [now) wr w.mn9 r,eauacw r+I- x )

C004a4n Ot1-F014t3F003-4-041104 740 30

C0049498 OMC-F01-M 8w00S-0-041105 580 30

C0049496 DMC-F0I-M3 F00243-041105 620 30

00058456 DOU-M1- 4SW002-0-041216 28200 00

00058458 QOU-F0 1-MSW0034441218 4040 30

00056460 QflU-F014A$W001-0-041216 NR NR

C0056461 DpU-F01-MSW004-0441218 5120 30

C0056462 DOU-F01-MSW00 5 0-041216 496 30

C00564 63 000 -F01 4ASF00lf•0-041216 720 30

C0096486 DOU-F01-MSF003-0-041216 848 30

C0066467 03GF01-MSF005-1-041216 NR NR

C0058488 09C-F01-MSF0064-041216 8880 SO

00056469 DOU-F0 1 -MSF002 -0-441216 640 30

00066471 DOU-F0 1 -M8F002-1-041216 892 30

C0056472 DOU-F01-M8F001-0-041218 1820 30

00058473 DGtf-F01-AISF001-0.441216 2070 30

C0056474 OBC-F0 1 -MSF0034-041218 4840 30

00056475 D9CrFO1-MSfO04-0-041216 9280 50

00056478 OMC-F0 1-MSF001-0-041216 840 30

C0048148 DB0-F01-1PF001-0-041021 384 30

C0048150 OBC-F01 4 PF003•0-04 1021• 293 30

C0048156 DC+U-F014PF003-0-041021 339 30

C0048157 DOU-F014 PP004-0-041021 424 30

C0046139 DOU-F01-IpYU001-0-041021 387 30

C0049473 OL1-F01-MSF004-0-041104 348 30

NR = rVOt ►opon.a aus w quainr oonMrol rpul++ar,rse .
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Interim Repoct #10-Analysis of Fish and Clam Samples Exygen Study No . : MOO 113 1

Table 111. Summary of PFBS, PFHS and PFOS in Clam Samples

c4suffor" PFSa co >su"bna ."NS Cl sura .r rau
MS M AUW siiC M*M 1W Wad llnalyb As caW

Clint Found Aaunny Found Accuracy Foun d
Ex Bi Samob ID +Nt wt +i• % w.t wc. +l-16 .r.t M. •~)Y

00056480 0t.3-101-CFW001-4441216 NO 40 NO 40 1.82 50
0 0056480 Rep 01 .3101-CFW00140•041218' ND 40 NO 40 1.82 50

C0086481 DMC-101•CFVtl001-0-041216 NO 30 ND 30 8.16 50
C(fO5601 Rep DMGI01 CFVbt101-0 .041218• ND 30 ND 30 6.12 50

00066482 D12-101-CFVV0014-0+1216 ND 30 NO 30 1.81 60
00058482 Rap Dl2-I01-CFW001-0441218' NO 30 ND 30 1.77 50

00096483 0OC-101-CFWf0014441215 NO 30 NO 30 4 .48 30
00056483 Rep 090401-CFW001-0-041215- NO 30 ND 30 4 .44 30

00066484 D11-101-CFW001•0•041215 NO 30 ND 30 e.80 40
0005846 / Rep Dl1-101-CFW001-4-041218' NO 30 ND 30 8.84 40

00066485 DUU-101•CFWp01-6•041216 ND 30 0.202 30 11.4 50
C0066485 Rep DOl}101-CF1N001-0441216' ND 30 0.205 30 10.9 50

'laboastaY Duprio+w
N© : Not dNrcted at or abow LMJt of awnimlion wWch Is 0.2 npt9 h+et wsiph 1).
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No. : P000113 1

Table IV. Matrix Spike Recovery PFBS, PFUS and PFOS in Fish
Samples

C43Wb49@ PiNa pOQ
>~

BMrpM VOW M S-niqr IYawrnd R OMMry In LnpN IrootMN RaoDNry IM SuhpM NaoaKlW qmmy
Dow~ .vx IftbI.W .L •w.t r~na +rna wrt

DL.3 .F01 4/i001 •0-0114Q 1
SOftw>»t*0. urM 10 0. 300 t60 03 NO 0.21 03 f.10 12.6 74

Ol341010M1-6-041421
lwmnasslrr. sDpy 100 0.3p0 02 .4 Q NO 73,2 73 6.14 78A 73

DtJ-F01~t021
K~o~ral>11kD.14~p t0 02l6 R52 03 No 7.tl 75 4.16 10.3 Ot

DU-f01 4O+F002+f-0f 1021
tCMNK+i1t 0. WO Ppi 100 0206 00.0 00 !b 79A 00 4.14 l0,0 77

OibG4901-4PFq0f-044102 1
iamMM a"K torrM It 0330 4.40 42 ND 524 62 740 a.80 20

OLIGF01.5F0014-04102 1
40OMM26 lptN. 1pp01 100 0.330 06.4 06 NO 742 76 7.40 all 74

prr~I01 apF00Y-00410Q 1
0COD041S 403 G. 10901 10 0.712 7.60 70 ND 0.00 06 14.1 20.0 156

MO-PO t-IPF002-0-W 102 1
RWMd 4+ ». IN wel 100 0.712 75.0 77 In 96A 00 14.1 104 Op

0AACrF01-N4N001-0-04102 1
tCDONaOtrk IX son" 10 1AO 7 .1D 06 NO 7.84 Ti 70D 11.0

WACf01-MryM001 -OM102 t
IPD4atj 0 8 Y1, 1050M1 100 1A0 04.0 64 No 002 00 70D 131 a1

D14GF01 4RY0024-04/021
Nxa0131yt6105p1 10 0.000 6.75 60 NO 7A6 00 34.4 44.0 •

DMfi-F01 4PYYO0t-04i 1021
t000+„ " M► IL M wq 100 0.000 00.0 00 NO 74A 76 314 101 67

OAIC-F0141EIAf00f-" t021
10001117ti1ttr~rY~> 10 0210 3.70 06 0.824 OM 00 270 270 •

OUGPo14W3W001-0411021
4CqD4It11 40 /.100pi"1 100 021e 91 2 01 0'..R4 032 93 270 375 106

OMCri01 d/SWM02.0•041021 "
KWWillMc4MMMU 00 w 432 00 ND" 52A 104 5w 470

DMC.F01 4A9W002.0441021 A
toawi»>Ip►Kloew ► >pO* am NO, 432 as NDA 4 02 08 $30 924 70

0t2401 .IPF0014-041001
tcwwnt SM p.+4wrfO&i 10 0.00 5.0 61 ND O.QS as 3.45 8.30 40
Ol2-F01 •1Vf001 OOL10Q1
lwDw+rytKtmPrepr.l t00 0.!!0 46.4 16 NO ~ a 3,45 $&4 53

Dt?F914W002-0441021
<Car4a4M 91 « "DNe1 to 0.010 4.01 40 ND 0.40 M 4.72 0.60 31
Oi3 F01-PFOOi-041/021
(CaWI»kkLt0we4air) 100 0.1114 NA 04 !O 7iA 74 4,72 72.4 Ri

rwdw wcwY Or W4n01wd W Wc wMiv: fy~w r+~'wewr .dw o~+not Nore+~YYe
' 1A11 d rw* b wW 1r oRwa0o4 YWrd af l0 p.
ND • Not d *uMd M or atbOa» tYM of Cor+rIWat wMaN Y 02 nyp {HM wMg 4t•
NO" ~ Nd dNKNd 4t or M~ow 61mN d OwdRwon wron 0.1A nyp (twt wqNy.
NN . Na~ npxwa 4w awMM mwa wiwMtwia 16s~ww+ .~i.a. .~ .ui In t.ob t.
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples,(continned)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFIiS and PFOS in Fish
Samples (continued)
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Table 111. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples (continued)
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

Samples (continued)
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Table W. Matrix Spike Recovery PF'BS, PFHS and PFQS in Fish
Samples (continued)
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1 Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fis h
Samples (continued)
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No . : P000113 1

Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)
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Table V. Matrix Spike Recovery of PFOS In Re-extracted Fish Samples
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Table V. Matrix Spike Recovery of PFOS .in Re-extracted Fish Samples
(continued)
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Table VI. Matrix Spike Recovery PFBS, PFHS and PFOS in Clam
Samples
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FIG URXE. S
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Figure 1 . T)►picat Calibration Curve for PFBS In Methanol
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Figure 2. Non-Extracted Standards of PFBS in Methanol, 0 .0005
µg1mL and 0 .001 µg/mL, Respectively
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Figure 3. PFBS In Control Fish Blank, 0 .00625 µg/mi, Fortified
Control Fish Spk A, and 0.025 µg/mL Fortified Control

Fish Spk B, Respectively
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Figure 4. Chromatogram Representing a Fish Sample Analyzed for
PFBS (Exygen ID: C0049478, Data Set :061605E)
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Figure 5. Typical Calibration Curve for PFUS In Methano l

~ ON006iFYA.M► (~FN~q.ht.arPyi4. .('1l~wr101Wy~Y.Z .M.~OD4K~7AMi000(r~0A001)

tA.O

1 .4.Q

t3.e

1.2.Q

1 .1.1t

1.0.0

ao.s

saa

•
~ soa
c •

e.o .e

aoa

+.o.a

2Do 6

iD b

OD
Z 4 0 0 10 12 11 10 10 70 12 24 20 it 90 $2 04 36 86 40 42 ,11 40

C.nqMUW R ~1~ ~

Exnm Reseuch Page 55 of 132



p. 55

Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No . : POOQ 113 1

Flgrare 6. Non-Extracted Standards of PFHS In Methanol, 0 .0005
µWmL and 0.001 µg/mlL, Respectively
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Figure 7. PFBS In Control Fish BIBnk, 0.00625 µg/wI, Fortified
Control Fish Spk A, and 0 .025 WmL Fortified Control

Fish Spk B, Respectively
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Figure 8. Chromatogram Representing a Fish Sample Analyzed for
PFIIS (Exygen ID : C0049478, Data Set : 061605E)
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Figure 9. Typical Calibration Curve for PFOS In Methanol
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Figure 10. Non-Extracted Standards of PFOS In Methanol, 0.0005
µg/mL and 0 .001 pglmL, Respectively
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Figure 11 . PFUS In Control Fish Blank, 0.00625 µglmL Fortified
Control Fish Spk A, and 0.025 µgimL 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:061603E)
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APPENDIX A
Study Protocol

P0001131
(Exygen Study No. P000 1 131) with

Analytical Method,
Protocol Amendments 1 and 2 and

Deviations 2 and 3
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PxyFa homcol Numb4 c P000 1131

STUDY PROTOCOL

Study Tide:

Analysis of Ferenorobutanerulfoiute (PFBS),
Perttaorobe=anesulfonate (PFHS ) , and

Pertluoroortanesulfonste (PFOS) In Water, Soil, Sediment,
Fbh, Claws, Vegetation, S>nall Mammal Liver and Saull
Mammal Serum Using LC/MS/MS for the 3M Decatu r

Monitoring Program

.-

Exy gen Protocol Number. P0001131

sea= RtwffA&wM-
Bxyp a RastacL MkMael A. S.ntao
3058 Reuwch Drive Dimccar of Regulatory AtFam
Sate CoUeee, PA 16801 3M Building 0236-01-8-10
Phone : (814) 272.1039 St Pwl, MN S5144

Phone ; (651) 733-6374

oo-

Pve f 14 6j
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e"M MWd NUMber roool 131

DI5TRtHU"t ION :

1 13aiwmlu Kan, Study DQacW, WeMoa Solu6ow

2) John M. Pl.haty. Prineip .l inwatipnor. ExyIPe* Anseseeh

3) Michaai A. Saotm. Sponsor RquwwvtWva 3M Company

4) Exygan Raevch Qudity /wuance Unit

per 605
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R ry80 Prototvl Nmber POAO I 131

e"` PROTOCOL APPROVAL

3tady Titir. AnNysis of Puftavbnanarlfonwe (PFBS). Perttuonoheuoml6aute
(PFFIS). and PerfiuotooctweaWfonate (P F Ofi) in WaW. Sa1, Sediment,
Fish. Cfana, Veptefion, Small Mammal Livon and Snan Mammal Sam
Using LC/MS/MS !or the 3M Decatur Moakain; PAro gmm

Hxygp+ Protoool Numba : P0001131

APPROVAIS

tom4l, r~sv!gsim .
West= SoIntims

Michuel A. tom 3paror Rapisenw ive o
3M Canpn

deulll-
M. FwNaaty, a{pd Invea6sa t" ~ -` Doe

ExySen Re semh

ccT'- ke) W/
Richard A. GqOW. dam . Facility Ma ngema l Date
EXAM

L StwtTer, Tao4t " Qouity Msurm¢sUnit D&W
Exymm Rmmz eh

r~ ►

Peyr ) e/'6S
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SsYaea Protacol Nrmbci : r000113 1
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hype Phwaeot Nu *wr: POOO 1131

01' INTRODUCTION

The parpae of this uudy Is to perfam wratyeit for perQwombuteneaulfonete
(PPBS), parlluoroboacu ►eMdtonata (PFFtS) and 1xrAuoccoctanaolfo rfl te
(1'FOS) in water. soil, sediment, !l3h, clwms, vegetation, small mwnnul liven
and small mu=el sw= mung LCJMSMIS for the 3M taecatMr Monitorisjg

Prop-

Tb3 study will be "led for tompliaece with EPA TSCA Good Ldwswry
Practice Standards 40 CPR 792 by the Quality Assurance Unit of Exygen
Ressamh.

TEST MATERIALS

The cm materials are paclbcxotrmr netulfoaate (PFBS) .
pcrQuaoh~ocaneeul Ixnete (PFfIS) and pafluotooetanesulfio,ute (PFOS) and
we all lied by WE

PM
Chemial Natoc P
Molecular Weig x : 338 xtpptied as the potanium salt (GF«SOs'K')
T.ot NwnbW. 10 1
Purity 96."MA
Tmdtions Monitored: 299 -e 99
Srrttcst~r~e:

-~Spj-

PFHS
Qieedal NAM
Motecahr wa ialx : 438 supplied as the potassium salt (ciFi3sa,'?C')
Lot Numbar. S603 6
putty. 98.6l6

T1i011tlota Mt701tUrtid: 399 ~ 80
Sa1X tttfe:

F
F F F F i

t so;-

Pap i aj6,f
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>an.4 Pwsoml wmnu ..: P000113 1

,... Prns
Chemical Name P«flworooct inrwl Foo ste
Molea

w
Lr We[itX: 538 supplied - the potasaitnu satt (CsFij3t)sTC)

Lot Number. 7 1 7
PurIrY 8 6.9lt
rtonsiaoo. a osti oots a: 494 -4 99
swuca.m-

f F F P
F F

F Spy-

F

OBJECIM

The Pupoto of this study is to pCrfo M amlyAu for p wftuorabu>•uiaulfonatc
(PFBS3. (PFf1S) and Pafluotooctanesulfaoace
(PFC1S)1n wow. on. "&aadt, l4k a1mN, vertabaa. stowl mammal liven
Pod email mammal maan (b; the 3M Decatur Monitoring Prognm uw g it,

,~ catrent voicesof tho following ExyBw wvjtiul metlwds :

V0001780: '7wletfiod of Analysis for the DNoma~rtion of 1'etfluoraoctxioic
Add (rFOA) in Wow by LCiMSfiW

V0001781 : "Mathod of Andysis Sor the DolwmioYion of Pxfluoroocunoic
Acid (PFOA) is Soil by LCUSIMS"

V0001782: "Method of Analysis for 11r Ddprmiostian of Pafluorooctanoic
Acid (PFOA) in Sodimeat by LCtMS/1NS^

V0001783 : "Method of Analysis 6or on DeMenpimti w of Padluocoocnnoic
Acid (PFOA) in Irish and C1aM by I.CMS/MS"'

V040 t 784: "MoWod of Analysis for the I?ak+eudevtion ofPorBnocooctmpic
Acid (PPOA) in Vessl .tioe by LC/MS/MS"

V0001785: 'R4tathod of Analysis for the Dqermtoution of Pertloo:oocunoic
Acid (PPOA) in Small Mammal Liror by LCiMS/MS"

V0001786: '2iEthod of AndyYi for the DMOnniaation of PMharooat~wic
Acid (PPOA) in Small Mammal Sarum by L GMW&S"

TESTING FACII.ITY

Exysm Research
3059 Reseath Drive
Sirce Collem PA 16801
Phonr. (814) 272-1039

Poe. d afa s
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ikYIAa ProsmW Number POW 13 1

~-- STUDY ]DIRECTOR

Jaisirwha Keuri P.E., DES
Waloa Soluliau, lue .
1400 Wepon Way
West Chewr, PA 19380
Pbonr: (610) 701-3761
Fa: (610) 701-7401
j .ke~ri(~wa~towotationi.caw

SPONSOR REPRESENTATiVE

Michsel A. Santoro
3M Company
Director ofReB,utdory AJWn
3M BuiMing 0236-01-8•10
St. Pad, MN $5 144
Phono;(6Si) 7334374

PRINCIPAL mrsnGATOR

Jotw M. FWaiy
lsxpgn R,awaocH
1058 Rereercb Drive
Staie Colkge, PA 16801
Phone: (814) 272-10'39
jolr.saha Ry®aKygca .oom

PROPOSED R"ERVaNTAL START AMID TERMINATION
DATES

U Is Proposed lbat the m.lyttua po,moa of this sWy be coaducted &nm
Oclobex 01, 2004 to Daoturher 31, 2005 . The actual e:paimaitd stan and
1rp inatkoa dafM will be included ip the Eae1 tep oct,

~. .►

Payr 7af6!
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EayVro i4otawl Number. ►e00I i) 1

r- IDENT[FiCA1TON AND JUSTMCATYON OF THE TEST SYSTEM

The ibUovi+ias ar. the tog system for this *Sdy .'
• Water (p utdwtter end set thoo w•ttr)
• Soi1
• Sadimm l
• FM
. Came
• Vegal•doa
• Small Mammal GivR
• Sma mammal UP=

The raaopla wi11 be oollected by Watton Solntione. The oontrol samples will
be pn~ha••d md PtePued by tto testing fiic+'ifty. Pusvbaee and processing
details Ax the control samples will be included in the baal report associated
with tN• widy.

The WO systems were chosen to access the mviroomeoht impact of PFBS .
PFHS and PPO S in the Decaqu. Alabama p sea.

~"• SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Wd•r~ soil. udimep% $elt, olaq vqlaFatiaa. small memm•J fiver end mull
memmol •awa •rmplor will be received at Euygen directly from Weston
SoMiws. The detaib of sample pioawmmt for this study am outlined in the
3M west On endued '?hue 2 Work Plan for sampling Environmental
Medis." The wtnber and typK of aan or• collected will vary depending
Rvail.bility In the Hdd. The WW number of samples received and analyzed
kw each matrix will be documented in the Rnat report ueociatod with this
study.

Water, wil, sad •edicaenl samples will be used as received without fiuthw
Processin g at Exypa. These samples will be stored rettiga rsted at 2 0 C-E'C. .
Ft•b, de;: . YmfsAon and •m ll m•tnasal liver samples will be processed
GCOW641 to the +Pp OP riste analytical method (we Appendix i) . That
wnpi.s will be smrod harm at s • 10'C. SmsA mw=nW whole blood
amptee will be ee90i2iiied In the held at Ow time ofsollaKioa and the wnm
fraction will be used for the .ady. Small m•maw sstugo will be gored
IIvzen st S -10'C.

The rexaipt •od processing of the samples will be documented in th e fwa!
.~• report and raw data associated with the study.

~ Ae~edaf63
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Bnyra Ptoeoed NrtT* er. pOOp f 13 1

SAMPLE I]DENTMCAITOX

Prior to aoatysie6 cub sample ..i{1 be aeignod t laboratory sample ref=rnce
mmbar. The trferoece number will be sudque aid will distinguish each
laboratory ample that Is processed ehtoughots the analytical procedure .
Ciromrtovaphic data will be idaititied by the laboratory sample reference
nrmba.

Sample storage oeoditrona ad bcatiam will be documented UYVUghout the
auay.

ANAI .Y71G1L PROCEDURE SUNIMARY

aefecaooa:
'✓OOOI 780: lathed ofAnalysis for the Detaem{nuioo of Paaroroowaoic

Acid (PFOA) in Water by LC/MS&W
V0001181 : 'Moqmd of Analysis for the Data►mimtioa of Pafbiocooctanoic

Aoid (PFO1.) in Soil by T.GALSIbIS"
V00017a2 : "Mp1ad of Aualyw for.the Drt4cminstioa of Porfluoarooctacaic

, .. Acid (PPOA) In Sedfioent by IrdMSr1KS"
V0001783 : "Modad of Analysis for the Detaetoisafion of Pecflua+ooe:anoic

Acid (PFOA) in F'ieh and Clams by LCJMS/MS "
VM01764 : "IrSotlwd of Analysis for the Daqa issfioa of Aatuocooctaao ic

Acid (PFOA) in Vegetation by U`,lMSW
V0001783 : "Mahod of Analysis for the Determination of Pertlucxooctuwic

Acid (PFOA) in Small MAnwrl Liver by LCtMSJMS"
t'000 :786: "MpAod of Analysis for the pdaasiastion of Perfluocooctaao;c

Acid {PFOA) in Small IMu nmoai Serum by LClMSiMS"

~e a>>wro me'.iwJs we analytical madi►ious capable of separating th e
isomers of PIFBS, PFHS sad PFOS. The $qd report will include the isomers
auAwd into tow PFSS. tow PFFiS, ad total PFOS fou nd .

VERIFICATION OF ANALYTICAL PROMU M

A laboratory control sample will be usad for the prepanti on of fortified
Control rmpla . The ton atbetanoe will be mule inw solutions as per theawthx4 and added to the mrerioa via a mioropi pette.

For water atmplia8, pxygon will supply tine bottle per sample collected. The
bottles will be 300 mi, prackmed Soilgpec Pr=ior wide mouth IiDPS
bottla. Thae bottles have been routinely used ft Auo roehamical sample

PW 94foS
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oolleetiou It the tadaS kidiHty aid have been >Ihow+a to be fte of PFBS,
PFHS and PFO3 . &mpla will be added to each ootttdaor to a volumetric fill
Me at 200 mL A 6eld dtqliate, a low lSdd Vat ad a Stigb }Itd qa7cc of
each ample will be oolleetod. The low and ho field spike bottles will
contain PFBS, P6'HS and PFQS at well as pafluaoooGwoio acid (PFOA) aad
1 .2-13C pa8tronOodtwoic acid ft PFOA). PFOA and 'rC PFOA are
included in the solutions used to spike the wmplet . The results for PFOA and
"C PFOA will not be ripened in this .Wdy. RxyVa will supply one new
blmlt (owtrol water) and two field bLdc spikes (coatrol water testified with
PFBS, PFHS and PFOS at a low and hith level) for every trveacy samples
ooflaotad . At OW testing faoility, sub wauc sample (exobidias Held
dapHcates and IIs1d pltos) will be extracted in duplicate and will also be
fortified At a low and WO ooocantr'Atian wfqt PFHS . "HS WO PFOS and
roomed tluvuib the described procedure, to determine method accuracy and
to check for bias .

For aoil, aedinoaat, olAIms, WA veSDatica, EttyYaa will supply ona $00 mL
Pock=ed Se3/Spoc Premier w6ie mouth HDPE bottle per sample collected or
arip-sea bO& All wWamWtmt8a no for sample collection will be chipped
to the simple location. Smplea will be added to each container or bag in the
Geld. At the Seating llcUity, aaeh sample will be extracted in duplicate and
will aLto be 60rfi6ad at s known ooocattrstioo with PFBS, PFHS aid PFOS a t

rbolh a low and high level and processed ffirotiSi, the described procedure to
detarmine method accuracy rid to check for biat.

For small mammd }iver. ExySW • wili R*ply a 30 mL polypropylene
tanutthp tube., Par waall tnlanma! lerum. FTyVu will apply a collection kit
for each armpb oorftnung Our= sepantar tubes (red bp), rawtaiaara,
needle holdara and a>Mdln, trtaatar prpcltoa. Mad Pd>Propylens ttibn, At ft
tastiIIS beiety. each Shat and serum umpb win be extracted in duplicate and
will *be be fortlded at a lcuorwa ooeemhatioa with PFBS, PFHS and PFOS at
both a low and high level and processed through the d~ procedure to
determine -dkiod accuracy and to check the bias .

Low and high i' }eveL for each aartrix aro dcfined below :
>~taMs Low Lere! H Level
Waller 500 m/L 5M nj&
Soil 4 a ;p ryll

sed~.x 4 40 n
10 lpp

cum usla 10DOWIZ
3°ulI= 10 null 100AW R

Lfi'et !b 100 FIFIR
Smdl 1ulamma) Senuu 10 ml. 100 L

Parr /a 0/45
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Union PMecal Number: P000 1131

Raavcria are anticipated to be botwoen 70% and 130% of Me fonirced
levelr, Doaevetr. t!e exact proaaioR and accuracy will be determined by the
mal* of fte quality control Wmplw described obove . A wtement of
accuracy will be inoladed in the 6a d mpos.

MRi'ROL FOR CONT'kOL OF BL1 S

Control of biw will be addruaed by tating repoe jenuavt pdr "Mpky from a
hoewgaaooua matatm of rich aatrix from untreated control eampta, and by
anal 0114 at least two kvelt of fatolHcatione .

STATISTICAL M21MOUS

344tio ia will be limited to Slam rpeoilied in the "Jed rtxtlrode and to the
caloutatioo aS:ventge tecovak% aR appUr ibie.

GLP STATEMENT

All ttpeob of dd► study tball be performed and reported in compliance with
EPA TSCA Good Labaatoty Ptrtiee Sdmdardt 40 CF'R 792 . The 6nel
report or data package (attppliod to the 3pomeor) rJwtl contain a etNC nent that
cbe tidy was conducted in =opUMaee with COMM and applioabla GLP
standards and +viU outline any devifdons to the study lEvas those sorndude.
Th:e elaranau will be eiprod by the Study Director and Sponsor
ic:apeveeaistive.

REPORT'

A flail report WW be pnparod by the pelneipd inveatpior or their daigtxe
at tiu oonohtsioa of the etudy. The tropoR rviU inchtda but wil) not be limited
to, the folioW4

• The nape and eddoen of tAe Stady Diter.tor, Sponsor Represeotadve, no
of the testing thtU'ity.

. A uatemem of GLP eompYmoe (aay related doeumentacion, such ~
dAiawf-au kody reeerda, mud be in the study recotde) .

ACre !1 af~
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.•- ► • The OVed and dwd dalanoat .sy the Parylen Research Quality
Assurance Unit reiadios dala of study inspections atd dates 6ndiRgs
ware reported to the Study Director and Man s gamat.

• A deacriplioa of the exact analytical conditions employed in the study . If
the subject method ans followed exactly. it is necessary to include only a
copy of the analytical ate(Lod, Any modifications to this method will be
inootponted 'utto ON repozt. If the method is pltoto-reduaod, the project
camber wd prrC auoatber mud be included on each pap.

• Dwaipsoo ottbe im trnanaKStion used and opaafiaQ conditiorK.

• AO monks lkst all site aadynd. Control and fccood &"I= will be
idenfi6od and the data table will include sample rwmber ard tixtificuion
level.

• Raproaantuive chtomODS= e for each analyze in each mmin, including
cbomwgwm ofh standard and a control auaple, and a ohoomao®rarn at
• fortification tarel. The location, of the at►slyte peaks will be clarly
Identified in all chrorestorwo.

• AU oircumtmca that m ay have Affected the quality or imell ity or the
data will be documented in the ripest

• Locations; where raw data and the f" ripest a m to be atehived.

• Additions; or corrections to be l6rAl report ahall be in tiu form of a
nnencluman •isnod by the Study Dirvcloe. The amendment shall clearly
Identify that part of the report t4w is being Altered and the reasons &n the
sltastioeit. The xnandoneot will be signed utd dazed by the study
Director and the Spons or Repeaept~ave~

• All applicable nqauamems for reporting of rtndy raaln asper 40 CFR
792 .185.

SAFETY AND MALTR

• 1.aboeteory personnel wiU practice food swaitatioa and hMNh h&bit a

• Er=7 twooablr pncae>tiw+ shall be taken to pravant inadvsrtent
ntpoaur of personnel and the envuoonrari to the test or refineacc
snbMto>oa(A) .

Pruy tl 61
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e~n r~orooo ► Hurratr: eooot ~ a,

AMNIDWIM TO PROTOCOL

All sip isant changes to the analytical protocol outlined ham will be
expressed in wtidetS, dgtod and doted by the Study Director and Sponsor
Reprose ttative. AmandnwMt usually will be issued prior to initiation of study
plan eA>tnWL Hae19vae, who t change is toquirod without sufficient time for
The issue of a written ameadmaty that change may be effecced rqbnily with
rsPFo1648 datmtta g ion s➢ped and dated by the Study Director and
Mowed with a writtdn ae =dMW rttr t om as poaibk. In this ase, the
effective data of the written anoea4nwnt will be the data of the dooumpKed
ch1109e . Copies of tba signed ameqdmmts will be appended to all distributed
study plan eapx+ . The MQinat amandetatt will be maintained with the
or Miad study Pb r- Any davirbi= Soru the study plan or frees the analytical
method as provided will be doeunneas d mod reported ptomptly to the Sponsor
Raptesattadve .

DATA RECORD KEEPING

Records to be maintained include the folbw~ (as appropriata):

° Sample tracking titam(a)
' Sample rW* r W xd* atotssa hiotay, and chains of custody
• History and preparation of 4-dorda (4 s00A. fmctfiaKioa. caU'Destion)
~ Deaaiptioa of any modiftcatloos to the method
• LiaWm aat run Woo* baxb-shws or bp
• Analytical data tables
• Ap chraaaooVaphic and jewumeoW condition
• Saa*1v wmya0latt a+rd avalyri s dota
• Amnpteoe haling o[atqdy p moarnt, apaturea and initials
• C]tto11olo40cal presentation af W study oo reepoadmce
• Any other douenwlation necessary for the m pons3tvation of tho study

C11rOtaetOQ'aII1ti- AU oinoma0ogann will oaotain the followiag :

• Sastpfe idaatillculoq Injection Oue, trtow or otLm Indication of the arcs
of inia•v4 and injection number eotrpponding to the nat.

• Additiooatly. fati130+1tioo+ will include the amount of anatyte added sad
the ampie mm nba of the am* that wn 6ortiQpl.

~ • Analytical Standard dheomatoganns will additionally include the0o roeatcatioo (e.g.. µghal .).

PLyt Ij oJ 4U
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liyIes P[«otol NwNUr 1`000113 1

....
. As praR offt doauuNmtNioo the folbwict: eheeb Witt be includod in each

amlytiaal set a run a6oet hating the sfmplK to be nm in the so, md an
iawuu att ooad idoeu sheet de.en'bin to iaskwnent type end opentiaa
aaditiata.

QUALITY ASSURANCE

The QA Unit of Exygm ReeaMb will impeat the >audy at fate;veb adequate
to mom complieacs with GLP". and will report the 3dit~ of audits to the
Study Dircea. ExAatMa ayemmt, end the Spoueor Rpr.waative.

RETENTION OF DATA AND ARCHiMG
. , , . ~

All bent copy mw data, taeludirg. but not timieed to. the aigfnal
dwvra0109=ns, wozk"eu. ooeeapoadaooa mid rewib shalt be included
with the data pedcW ta*mittod to the Study'Dimaar . These will be archived
with the odihisr! Nndy Plen, uxedmmtg, lttrl tepcxr. and r17 pertinent
Information from the Spoowr.

The tasting fliotlity shall keep ill aleetroaic raw data and any insavment.
e4WFom& and amp lop`fa the period of time spociGed in 40 CFR
792.193. An act copy of the materials w6mitted to the study dirator will
also be kept it ftygaa Rawarck •

Erysm will obtm permiuioa from the study director batore ditacsdin= or
~t "nP;OL

nqt Ie of d3
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KxYPx roweot tsmber rooa< <3 1

. ..

APPENDIX I

ANALYTICAL METHODS

V000178p: "Method of Aoatyde for the Determ13u4oa of Perfloorooctuwic
Acid (PFOA) in Wata by LGMSdMS"

V0001781 : "Metbod of Amlyw fa the DetartW ndion of Perfluaooctuwic
Acid (PFOA) In Soil by I,CJAdSlM"

V0001782 : "Method of Analysis for the Ddanninwtion of PerAuaooctruwio
Acid (PFQA) in S .ditaml by I.GMS/MS "

VOOO1783: "INednd of Ak►ill46 ft the Detam ination of Perfluomoctanoic
Acid (PFOA) in Pisb aod Clams by LC/MS/MS"

VU0Q17E t: '4rl4od of Analysis for the Dotacminstion of Parfluorpoccprwic
Acid MM) in Yeyetatioa by WM.4IMS"

V0001785 : '1lfethod o( Analysis for the Deteeminapon of Pafluorooqwoie
Acid (PFOA) in Small Mammal lirar by LC/MSlMS"

V00017E6 : "Ma6od of Analysis for she DetsnWnsNon of Porflooroocqnoic
Acid (PPOA) in Swc Mammd Sam by GCIMS/MS,•

Aop 1SaJ'6l
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AKAI.YTICAL METHOD,
1(MW thY~ YMOI~p

. 4.I,w aroAl r w..,
by Lc4a"

~+yNM~ r.r1o~ r.alq• t. I ,N bnrd,
s07f w ...d, o em
3w caaw P.4 Ifni

Aff""Wiliv

.,

tv41 Flow 1

Php /6 q/6 S
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