
p . 1

a a6_ 36g~

INTERIM REPORT # 10 - Analysis of Fish and Clam Samples

STUDY TITLE
Analysis of Perfluorobutancaulfonate (PFBS), Perfluorohexanesulfonatc (PFHS), and
Pexfluorooctanesulfonate (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

DATA REOUIREMENTS
EPA TSCA Good Laboratory Practice Standards 40 CFR 792

SJUY DIRECTOR
Jaisirnha Kesari P.E., DEE

Weston Solutions, Inc .
1400 Weston Way

West Chester, PA 19380
Phone: 610-701-376 1

INTERIM REPORT COMPLETION DATE
May 09, 2006

PERFORMING LABORATORY
Exygan Research

3058 Research Drive
State College, PA 1680 1

Phone: 814-272-1039

STUDY SPONSOR
3M Company

3M Building 0236-01-B-10
St . Paul, MN 55144

Phone : 651-733-637 4

PROJECT
Protocol Number. P0001131

Exygen Study Number: P000113 1

Total Pages : 132



p. 2

Inte:r,m Report #10-Analyais of Fish and Clam Samples Exygen Study No . : P000113 1

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number P0001131, entitled "Analysis of Perfluorobutanesulfonate (PFBS),
Perfluorohexaneaulfonate (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
Sediment, Fish, Clams, Vegetation, Small Mammal Liver and Small Mammal Scrum
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 .

.r9o6
I Flaherty Date

rincipal Investigator
Exygen Research

Jaisimha L,DEE Date
Study Director
Weston Solutions, Inc .

Michael A ro Da e
Sponsor Repr6entative
3M Company

Exygen Research Page 2 of 132



} p . 3

Interim Report t# 10-Analysis of Fish and Clam Samples Exygcn Study No . : PM P000113 1

Q ALITY ASSURANCE STATEMENT

Exygen Research's Quality Assurance Unit reviewed Exygen Study Number POOOI 131,
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

EhAgg In.d Investigator Management to
~i y Director

18 . Raw Data Review
and Interim 08101 -05/05 09/20/05 09/21/05 09/21105
Analytical Report
Review

26 . Raw Data Review
and Interim 05/03/06 05/08/06 05/09106 05/09/06
Analytical Report
Review

~ ~5d9UG
L haffer Date
Tec 'cal I.ead, Quality ISLce Uni t

'Note: All in-lab inspections wi ll 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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1 .0 SUMMARY

Exygen Research extracted and analyzed fish and clam samples for the determination of
perfluorobutanesulfonete (PFBS), perfluorohexanesulfonate (PFHS), and
per fluorooctanesulfonate (PFOS) according to Exygen Method V0001783 (Appendix A) .

The Emit 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-onc 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 H and V.

Analytical results and assessed accuracies for the analysis of PFBS, PFHS and PFOS
found in fish samples are summarized in Table L Analytical results and assessed
accuracies for the analysis of PFOS found in the re-extracted fish samples are
summarized in Table IL Analytical results and assessed accuracies for the analysis of
PFBS, PFHS and PFOS found in clam samples are summarized in Table III . 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% 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 to -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% ± 10%, 93% ± 13%, and 73°/. ± 16%,
respectively. Fortification recoveries for PFBS, PFHS, and PFOS in clam samples are
summarized in Table VI.

The sample IDs assigned by the c lient 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
DLI - Downstream Fox Creek mouth LOI sampling loca tion 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 :
F01 = Fish sample first round
I01 = 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 sample where:
IP = channel cadish (Ictalsu= punctatus)
MS = largemouth bass (Micropieru.s salmoides)
CF = Asiatic clam (Corbicula fluminea)

F - Filet tissue sample
W = Whole body sample

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

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

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

Examples of this sample ID system are :

Sample DBC F01-IPF0040-041021 is the filet tissue sample prepared on October 21,
2004 from the fourth channel catfish collected at the Bakers Creek mouth sampling
location.

Sample DLl-F01-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
location .

2.0 oB.> EcrivE

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) .

ExySen Research Page 12 of 132
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3.0 INTRODUCTIUN

This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in fish and clam using the analytical methods- entitled, "V0001783 : Method of
Analysis for the Determination of PerEluorooctanoic Acid (PFOA) in Fish and Clams by
LCJMS/MS .,,

The study was initiated on November 05, 2004, when the study director signed protocol
number P0001131. 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, Ine. Twenty-six fish samples (Exygen ID
C0056354C0056479) 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 Cams 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 1+iATERiAL

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.

Exygen Research Page 13 of 132
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CoMM,md l :xygan Inventory No . I&,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 (C 4 F9SO3K')

Transitions Monitored : 299 -> 99
Structure:

F
03 .

4-'F F
F F

PFHS

Chemical Name: Perfluorohexanesulfonate
Molecular Weight: 438 supplied as the potassium salt (C6F13SO3K)
Transitions Monitored : 399 - ), 80
Structure :

F F

503-

4, --

F F

F F F
F F F

PFOS
Chemical Name : Perfluorooctanesulfonate
Molecular Weight 538 supplied as the potassium salt (CaF 1 7SO3K)
Transitions Monitored: 499 -). 80
Structure:

F
F _

03

F F F F
F F F F
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6.0 DESCRIPTION OF ANALYTICAL METHOD

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 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.

6.1.2 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 use .

6.1.3 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 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 clew-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 Extraction

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 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 tissumuzer 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 cluate 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 sarnple 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-grarn portion of sample C0048133 (DMC-FOI-MSW001-
0-041216) was used. All other samples were weighed out in S-grarn 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 µg/mL by dissolving 10 mg of each of the standards (corrected for
purity and salt content) in methanol. From these solutions, mixed 1 .0 µghmL 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 µghnL fortification atantiard 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 µghnL by dissolving 100
mg of each of the standards (conected for purity and salt content, if necessary) in
methanol . From this solution, a 100 pg/mL 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 µg/mL fortification standard and bringing the volume up to 100
mL with methanol, a 10 µg/mL fortification standard was prepared. By taking 10 n1L 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/mL fortification standard were prepared . By taking 10 mL of the 1 .0
µg/ml, fortification standard and bringing the volume up to 100 mL with methanol, a 0 .1

µg/n1L 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 .
µs/ml..)' (PI-) (ML) (µg1~)

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 all fortification and calibration standard solutions were

stored in a refrigerator (40 ± 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/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: Windows 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:lbermo Fluophase RP, 50 mm x 2 .1 mm

Column Temp.: -•30° C

Injection Vol . : 15 µL
Mobile Phase (A): 2 mM Ammonium Acetate in water
Mobile Phase (B): Methano l

Time Linin °l~ A 0/0 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 ivn time: -18 arin

FlowRate : 0 .3 mUmin

Ions monitored :
Approximate

Analyte Mode Thmition Re tion Time
nitored O&J

PFBS negative 299 -+ 99 -4.7 min .
PFHS negative 399 --~ 80 -10.8 min.
PFOS negative 499 --> 80 -12 . 9

6.6 Qnantitntion and Example Calculation

Fifteen microliters of sample or calibration standard were injected into the LC/MS/MS .
The peak area was measured and the standard curve was generated (using 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 nghmL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
Program-

Eauation 1 :

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
ng1g (ppb) .

Equation 2:

Analyte found (ppb, wet weight)

fAnalvte found (n~i ~x final volume (2 mL)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 (%) -1anah+te found lnQ/mLl - analyte in cont:rol (n& LI) x 100%
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) = 1 0
amt in corresponding sample = NQ (not quantifiable)
final volume (mL) - 2
sample weight (g) = 5

From equation 1 :
Analyte found (ng/mL, wet weight) - f280750 - 30701 x 1

13100

- 21.2 ng/mL

From cquation 2 :
Analytc found ng/g (ppb) = (21.2 nlr[ ML x 2 mL)

5g

= 8.48 ng/g (ppb)

Exygen Research
Page 19 of 132



p. 20

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

From equation 3:
% Recovery a ($ .48 na/rz- 0 neg,i x l 00°/u

10 ng/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 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 twen ty-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 oontained nine samples . One set of clarns
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 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-extracted 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 Table M.

The average percent recoveries ± standard deviations for PFBS, PFHS, PFOS in fish
samples were 79'/° ± 13°/., 94% t 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% ± 10%, 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 SAMPLE S

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 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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Table I. Summary of PFBS, PFHS and PFOS in Fish Sample s

C4 suHoniM"Et C8 iuQonaM Pfl13 C8 iiM/on019 PFOS
IWr«drrrw ■b ~

Analyte Anryb Asw"a Q
CNN Found AO¢tncy Found Accuracy Found A=O"

Ex"wn !D gwr4ft ID .w, .e +1- %) (A246,10 .0L (0-%) M+e. +/-x

00048126 D13-F014PF001-0-041021 0.309 40 ND 30 5.18 30
00018128 Rep DL.3-F014F001-0--041021• 0.310 40 No 30 3.64 30

00048127 DL3-F014PF002-0.041021 0.286 40 NO 30 4.18 40
C0048127 Rep Dl9-F014PF001-0-041021• 0.382 40 ND 30 4.58 40

00048128 DMIGF014PF001-0-041021 0 .930 60 ND 50 7.40 60
00048128 Rap D11C-F014PF0014041021' 0.306 50 ND 50 8 .36 50

C00461 2p DMC-F01-N'F002-0-041021 0.712 30 ND 30 14.1 50
COMM Rep DMGF0 1 .Pf002-0-041021' 0.792 30 ND 30 17.0 30

C00481]0 DMCGF014PU10014-04t021 1 .08 40 ND 30 70.0 40
00048130 Rep D1IC401-8'W001 .0441021• 1 .08 40 0.297 30 55.4 40

C0046111 OIAG4 :01-PW0024041021 0A88 50 ND 30 34.4 30
00048131 Rap D1AC.F014PVMO0240-041021' 1.34 So ND 30 34.2 30

00048132 054C401-083W001 .0-041021 0.218 30 0.524 30 270 30
00048192 Rap DAAC-F01-IN8W001-0-041021' 0 .202 30 0.484 30 290 30

00048133A 014C-F014ASW002•0-041021 MD" 30 N0" 30 530 30
000481 33 Rap" 0M0 -F0 1.48Mf002A-041021' ND" 30 N0" 30 548 30

00048134 oL2f014PF001-0841021 0.860 50 NO 40 3.46 SO
C0018134 Rep 0t2-F01-fW001-0-041021' 1 .00 50 NO 40 286 50

00048175 0l2-F014PF002-0-041021 0 .816 SO ND 40 4.72 50
00048136 Rep DL24F01•PF002-0-041021' 0- 962 50 ND 40 5.04 50

00048138 0L2.P014Pf0010-041021 0.247 30 ND 30 2 .01 30
00048198 Rep Dl2-P0141Po03-0-041021` 0.219 30 ND 30 2.08 30

00048137 0L2-F014PF00+40-041021 0.940 40 ND 30 4.52 40
C0048137 Rep 0L24:01-PF0040-041021' 0.390 40 NO 30 4.12 40

00018196 0L2-F014PF0060-041021 0.938 40 NO 30 2.48 30
00048186 Rep O1.2-F01•PF000-041021• 0.918 40 ND 30 2.80 30

C0043130 DL24014W001-0-041021 0.328 30 ND 30 5.88 30
COO"139 Rep DL2-F014P'W0014}041021' 0.100 30 ND 30 e.12 30

( 00 48140 0l2-F014I85001-0-041021 0.391 30 ND 30 77.2 30
00018140 Rap 0L.2.F01 4A8F001-0-041021' 0.348 30 NO 30 67.6 20

00048141 el2-F01-AA6F0024k41021 0.408 40 ND 30 84.5 40
00048141 Rap D12f01 .M8F002-0-041021• 0.308 40 ND 30 98.4 40

C0048142 0L24:01-M6F0030-041021 0.416 40 ND 40 41.6 40
C000142 Rep Dl.2401-MSF003O041021' 0.370 40 ND 40 40.0 40

00048143 OL24014A5F004-0.041021 0.345 30 ND 30 83.8 30
00048143 Rmp 0l2-F014%F0044-041021' 0.949 30 ND 30 632 30

LbMbry Dup11eM
- 10 8 of Nnp► Uwd for rctictlm Mu4•d d b 0 Q
ND a Not dNN7W at or aboN LieR of awnCtilbn wNlfi is 0.2 eyq (wvtwwW)
ND" • Not dOkGtsd at or above LYhR Of OYYMNitICn ahioh a 1 .0 rtWy (wM weVd}
NR • Not ~ 0 a1W dus b¢rft aawtl IwA tMbM.
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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples
(continued)

C4 3uron .o. PF 03 c6 awronab "'Ns CI suffonaft mm

~ ~ A.~...e ~ ~.~.e.o
Aoanacr Found Aoaracy w ,n~ a ~ID r!D ftv,• u. I r. .F x +O.rt •#. %I ftftl ■w VA. «- x

60018144 004101 4 FF001 -0 041021 0 .432 30 0.281 30 33.4 4060048144Rep 0 l1-F01-PF001 -0,041021• 0.428 30 0252 30 32,6 40

C0018145 DW-F01-pF0034- 04102/ 0.448 30 NO 30 3.55 30C0048145 Rep OL3-F01 4pF007 -0-041021 • 0.410 30 0.226 30 3.36 30
C0048146 DL3 -F01 4PF004-0•041011 0.784 40 NO 30 0.382 30C0048146 R ep DL3F014 PF004-0-041021 0 0.900 40 NO 30 0.230 30
C0048147 D43-F01 4 PF0054-0410 21 1.63 80 NO 30 5.48 40C0048147 Rep 01.4F01 4P F005-0-041021• 1.07 60 NO 30 5,64 40

< '•004s3148 D8GF01-PF001-0-041021 1.34 60 0.892 30 NR NR60048148Rep DBCrf O 1-PF001 4-041021• 1.96 60 0.860 30 NR NR
C0048149 08G4 01 4PF002-04041021 1.43 50 NO 30 110 3060048149 Rep 006 •F01-pF002-0•041021• 0.755 60 ND 30 109 30
C0048160 D81C.F01 4PP003-0.041021 0.966 60 0.841 30 NR NR

00046150 Rep DtaC+014QF008-0-041021• 01A52 50 0.624 30 NR NR

00048151 D0CrF01.PN0014 4 41021 0.864 40 2.21 30 NR NR
60048151 Rep DBCrF01 -FW001 -0-041021• 0.508 40 2.20 30 NR NR

60046152 DBCrFJ1-PW0024)6Q41021 0.700 40 9.12 30 NR NR
60048152 Rep DHGF01 4pW002-0-041021• 0.735 40 8 98 30 NR NR

6004815,1 06C-F01 4PWO0S10-0 41021 0.735 30 6.78 30 NR NRC000153 RV O8C-F014W003. .011021• 0.700 30 7.44 30 NR NR
60048164 DpU-F01 4Pf001 -0.041021 4.36 40 1.02 30 NR NR60048184 Rep DOU-F01 4PF001 -0-0410214 4.24 40 0.972 30 NR NR
00018156 D0U-F014 PF002•0 -041021 0.78 40 0.79 2 30 NR NR

600 161 56 Rep DOU-F01-pF002•0-041 0210 8.28 44 0.720 30 NR NR
60048136 DOU-F014PF0030-041021 6.88 40 1.02 30 NR NRC0048166 Rep 0OU-F01 4 PP003 04M 1021 0 5.96 40 1.02 30 NR NR
60048157 DOtJ-P01 4PF0040-041021 6.12 30 2.30 30 NR MR6000157 Rep D0U4-01 4 PF004-0.041021' 0.28 30 2.38 30 NR NR
60048168 D0t L F01- K 005 .0-041021 4.56 30 0Aee 30 NR NRC0048158 Rap DOU.F01-1pF00640 41021• 4.36 30 0.382 30 NR NR
60048159 DOU-F01 -IPW001 4.011021 289 30 0 .616 30 NR NR

C0018159 Rep D0U-F01-IPIM001-0 -041021' 2. 81 30 0.964 30 NR NR

60048160 D0U-F01 4PYU002•0•0410 21 18.4 53 9. 69 30 NR NR60048160 Rep DOU-F01•IPW0024"1021• 19.3 50 1.70 30 NR NR

C0048161 DL2- 20 1-MSW001 -0 .041 071 0.203 30 ND 30 120 50C0048161 Rep 0l2-f014M8W0014041021- ND 30 NO 30 120 50
60048182 D12-F01-MSW002-0•041021 ND 30 ND 30 102 30

C0048162 Rep DL2-P01 -WW002-0-041021• NO 30 ND 30 100 30

9 AEms" GuP/err
ND - trot delected at or above Unit of Cumtifetion wfrch it 0 .2 n01q hrd weipK
NR • Not rs0wld due b qud8y aaiUal rwII faMwM.
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Table I. Summary of PFBS, PFIiS and PFOS in Flsh Samples
(continued)

C4 sWfoeMb PM cd tuffona1r PiMS ea iuttaewb PFoi

Mi1y4 . Aft4tNG AM" ANMNO Am~ Assis
C1w+t Fand AoourooY . Fand lloartely F"W Amin"

own)wow N. % wr rcExvwD D iw #a +l- %

C0048163 0t24:01-M5W003-0-041021 NO 30 NO 30 92.4 30
C4018 163 Rep DL2-F01.888M1003.O-041021' NO 30 NO 30 91.e JO

00048184 012-P0143Y1f 004-0-041 021 NO 30 ND 30 88.0 30
C0048164 Rep 0L2-F01-MSVV0044.0 41021• NO 30 NO 30 94.8 30

00048186 0L24:01 4ABW006• 0-041021 ND 30 NO 30 168 30
COW81E6Rop 012-f01 AISW0p54441021• ND 30 NO 30 174 30

C004IM50 D9C.F01-MSM9001-0-041104 0.86a 30 8.32 30 NR NR
C0049450 Rep OBGF01 4UW001 -0-041104• 0.852 30 8.52 30 NR NR

C0049451 08C-F01-1 ABN1002-0-041104 O.DOC 30 8.4J 3 0 NR NR
00040461 Rep O6C-F01 4A6W002-0441104' 0.894 80, 8.36 70 . NR NR

00040452 OBGF014 I8W003 -0-041104 0.8e0 30 362 30 NR NR
00049462 Rp D8G401 418W005.0-041101• 0.734 30 164 30 NR NR

00049 468 D8GF01-U8W0044 41104 0.864 30 9.72 30 MR NR
C0049WR ep 000- F01-A13W004-0-04110,' 0.880 30 9.80 30 NR MR

00040454 D9C.F01-hISW0054-041104 0.832 90 277 30 NR NR
C0049464 Rep DBPiF01-MBWOObO•"1104• 0.832 30 . 2.66 30 NR NR

00049456 06GF01-MBF001 -0441104 0.820 30 366 30 NR NR
COO49456 Rep DdCf01-81SF001 -0-041104• 0.7W 30 146 30 NR MR

00049468 E]SGi0r 868f002-0441104 0.71,6 30 1.96 30 NR NR
00049456 Rep DBCf01-WISF00 2-0-041104- 0.780 20 . 1.90 30 NR NR

006/9467 D6C-F014 PF004- 0-041104 0.504 30 0.584 30 142 30
C00404 67 Rep OBC-F01-PF004-0-04 1104• 0.620 30 0.640 30. 152 30

00049466 D8C-F01 4 PF0064441101 1 .e0 30 2.16 30 MR NR
00049436 Rep 080-F01-PF006 4-041104- .1 .64 30 218 30 NR NR

00049459 08C401-PYY004-0441104 0. 484 30 5.28 30 NR MR
C0049459 Rap OBC-F01-IPVY004-4441104' 0.K4 30 3.28 80 NR NR

00049480 D8GF01-pW006-0 -041104 0.372 30 . 2.10 30 NR NR
C0049460 Ray D8GF014P1N0060011104• 0.53 2 30 2.10 30 NR NR

0004 018t . DOU4:014 W003.0-041104 9.12 30 6,00 90 NR NR
000494 81 Rep DOU-F01 •PW0034041104- r9.06 30 5.92 30 MR NR

00049462 DO1 J-F01-PV40044-041104 • 3.46 30 7.12 30 NR NR
00049482 Rep DOU-FOt•IPW00440 41104' 3.11 30 8.64 30 NR NR

C0049463 DOKI-F01 4PNI006.0.041104 2.97 30 5.12 20 NR MR
C004040.1 Rep DOU 4 :01-PW0060041104- 2 .00 30 8.32 30 NR NR

00049 484 0t2-F01- PW002-0-011104 1.01 30 NO . 30 8.20 40
00049484 Rop 0L2-F014PW002-0-0 41104' 0.980 . 30 ND 30 8 .00 40

00040465 D0401448W001 -0•041104 1.20 30 0.89E 30 MR NR
Op04D46bRap DLi-F01 4f 8W001 -0-041104' t.21 30 0 432 30 NR NR

*LAWS" p uq14Y
NO ■ Not de bawd Nor above Lint of OuwttltWbn whkli Is 0.2 nyp two wdpF
NR .Not Apa1~0 dM 10 qU4Mly oOr~YO1 w~At YiYMr .
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Table I. Summary of PFBS, PFHS and PFOS in Fish Samples
(continued)

C4 sdMOab AFfB C! >taMw1Ma PFMi C118ulfonaft WOO
►rwdae ....w~a ..r

asse~aea AtNS..d ~d
CAW Found Aearu.y Found Aocur7ay Found Aoa,raq

Erscm 10 8Yf11 b wtrl. N-% +rt,M. N-% wMrl. H-X_jr

G0048488 0L1-P014ASW002-0-041104 1 .30 30 1.72 30 MR NR04049486 Rop DL1-601-11$W00243-041104' 1 .15 30 1.84 30 NR NR

C0049487 DL1-FO1-1,18W003.0.041104 0.080 30 1.13 30 NR MR
00049487 Rep 0l1-F014bSW0010-041104' 0.528 30 1.14 30 MR NR

00018488 DL1-F01-AA6W004-0-041104 1.22 30 0.908 30 161 30
C004"68 Roo 0L1-F01-M8WO01-0-041104• 1.12 30 0.880 30 188 30

C00484E0 DL1-F01a11aW008-0-041104 1.22 30 1.18 30 MR NR00049460 Rap DL1-F014ASW0030041104• 1 .20 30 1.15 30 NR MR
C0040470 D11 .P01-A{8F001-0-041104 NO 30 0.315 30 293 30

00046470 Rep DL1-F01-wl$F001-0-041104' NO 30 0.20 30 307 3 0
C0049471 OL1f01-MSF002-0•041104 ND 30 0.024 30 MR MR

000494711LW Dl1-F0144fO0240.041104' ND 30 0.904 30 NR NR

C0049472 0L1-F01-1U$F0080-041104 0.203 30 0.652 30 MR NR00049472 Rap OL7-FO1-A{3F00.74-041104' ND 30 0.876 30 MR MR

00049473 DL1-F014ISF004-0-041104 NO 30 0.S32 30 NR NR
C0019473 Rep OLt-FOt-MaF004-0-041104' ND 30 0 iJ6 30 NR N R

C0049474 Ol1-F01-M9F005-0-041104 ND 30 0.884 30 NR NR
C0049474 Rep DL1f0144FOOS0-041104• ND 30 0.844 30 MR NR

00049475 DL1-F01-4wW001-0-041104 0.772 30 0.666 30 17.4 3000046475 Rep DL1-f014PW00t-0-041104• 0.870 30 0.744 30 18.9 30
C0049478 0L1-F01-pyy002fi041104 0 .4 68 30 0.338 30 13.7 30C0049478 Rep DL1-F014PW002-0•0411041 0.472 30 0.616 30 15.8 30
00049477 DLt-F01-PW003-0-041104 ND 30 0206 30 0.38 3000049477 Rep 0l1-F014PWOW-0d41104• ND 30 0.247 30 9.52 30

00049478 DL7-F01-pW004.0-041104 NO 30 0.238 30 50.8 3000049178 Rep Dl.1-Po14YV004F0441104' hD 30 0.248 30 572 30

C0046*479 D114--01-1PF002-0-041104 NO 30 0 .222 30 11 .1 30
00049479 Rep DL1-F01-pF002.0441104' NO 30 0.247 30 11 .2 30

00049480 DL-1f014PF0034A41104 NO 30 0.208 30 20.9 30C0049480 Rep Dc-14014P60034041101• No 30 0262 30 21.4 30
00049481 D1-14 :01-UPPo04-0-041104 NO 30 NO 30 7.00 3000040481 Pup Dl-1-F014p6004-0.041101' ND 30 ND 30 7.36 30
00049482 Ol-1f014'F006.o.04l104 NO 30 0.573 30 8.72 30C0049482 Rep Dl-1 .F014pF005 .0.041104' NO 30 0.388 30 8.50 30
00049483 D04101468W001-0-041105 ND 30 NO 30 139 s0C0049483 Rep DL3-60t-WW001-0-041108' ND 30 ND 30 137 30

00049484 Dl3•F01449W002-0-041105 ND 30

L

ND 30 180 30
00040484 Rep DL34014A8W002-0-U11081 NO 30 NO 30 1e2

30

'Labmbry Dupkaft
ND w Not drMewd at Cr Wow Li1rt of QuaMlMbn wf~lCh Is 0.2 nplp (hral weiplv~
NR - Not wpoAW dm b pualy aOnYal nwd fa4h "s,
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Interim Report #10-Analysis .of Fish and Clam Samples Exygen Study No . : P00p113 1

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

a a~rro . .a ~ss Ce a0 lro" .a wxs CS awkeste twos

~ ~ ~
A=--y Found AOrsy Found AouuyExymn ID Semyle ID wtM %I 6,*W .wt .l. +f ..t .w +h

00019483 ot3-f01413W003- 0 441 106 ND 30 NO 30 146 3 000040486 R ep D1.3-F01-MSW003 4441105• ND 30 ND 30 144 30

C0044188 0L.34:01 -MSW004-0-041106 ND 30 0.286 30 198 3000049480 Rap DL3 W014i3W0044.041100' ND 30 0.282 30 199 30

C0040487 00-F01 aM3W006 -0-011105 ND 30 0.366 30 173 300004"87 ft 013*01 -MSVN006.0.011106' ND 30 0.341 30 188 30
C0049186 DI.3-F01448f001 -0041106 NO 30 ND 30 11e 30C0049488 Rep 01 3-F0/-MSf001-004110 6' NO 30 ND 30 115 30

00049 89 DL3+01 -MSF0024}"1106 ND 30 NO 30 118 90
00040186 Rep DW4014WF002-O-041105' NO 30 ND 30 111 30

08040490 0 L3-F014ISF0034•041106 ND 30 ND 30 73 16 3000040490 Rep O13-F044A3f00"-041105 ND 30 ND 30 72.0 30
C0049401 DW-FOI -M SF004-0-041106 ND 30 ND 30 13 0 30C0049491 Rep 013F01- ►iBf0040 64 11 08; ND 30 NO 30 134 30
0004 9402 DL1F01-YSW06.0.041106 ND 30 ND 30 81.0 3000049492 Rep 0 1-9401 4ASf0060.041105' NO 30 ND 30 83,0 30
0004940.1 DGIGP01-IFVY0084-0 41106 ND 30 0M6 30 01.2 30C0049493 Rep DNACiF01-IPVYOp3- 0.041t05• ND 30 0.334 30 63,6 30
00049464 DMG401 4PNl001-0•041106 0.300 30 0.388 30 88.8 8000049404 Rep DBAC-F01-PW004-04411 0a• 0.345 30 0.464 30 89 e 30
00046495 OMC-FO1 -IPW006.0•041106 ND 30 0370 30 64.4 900004049SRSD DINC-F01 4PW0060-041108' ND 30 0.255 30 828 30
C0049466 13)iACrF01-81SW003-0-041106 ND 30 0-982 30 354 30C0049406 Rep DMCf014M8W0030O41106' ND 30 0,.,~0 30 330 30
00040497 DMGF01 -M8W004 -0-041106 0.3t8 30 1. 90 30 250 3 0C0049497 RAp DMGF01 4A8W004-00 /1105 0.233 30 1.88 30 256 30
00049498 DM4F01 448VV005-0-041106 ND 30 0,980 30 NR NRC0049 1981bep DMC-F M•MSW00$4.041106• ND 30 0 .9 96 30 NR NR
00040499 OMC-F0I-AIBf00Z-0.041106 ND 30 NO 30 NR NRC0049499 Rep OIMCf014/8F002-0.04110 el ND 30 0.307 30 NR NR
00 04 0600 DMGF01 4A446F00344041106 NO 30 ND 30 56.8 4000049600 Rep DIAC-F01 -MBF0010-04 1106• NO 30 NO 30 66.0 4 0
00040501 D1NGP01iAI3f'804.0-041106 NO 30 0.254 30 116 300004960 1 f2ap DINC-F01 -u8F004.0 .041 10 5' ND 30 0228 30 110 30

00040602 OMGPo1-1/ 5F0O5.0. 41t06 NO 30 0.420 30 146 3000040502 Rep DM0-F01-MBF00&0-041105' ND 30 0.448 30 147 30

00049603 Dfy1Cf014PFp0,9.0 .041103 ND 30 ND 30 7.92 3000048603 Rep 011tGF0t-1PF093.0 -04f 105' ND 30 ND 30 7. 92 30

YabmW-ry DupNe"
ND • Not aet«8.o at or above Umw of auanOmfon which is 0.2 nyo c" +wmphl).
NR - Not MpOrrO Ow b"ft aonppl ream pykoy ,
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Interim Report #1 0-Anaiysis of Fish and Clam samples Exygcn Study No . : P000113 1

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

C4 Wf"ab PFp pt syllonsw PRHS C6 W% nob PiD/

-00" P M

ExyW
CYSN Found AmryCy Pouid AcaraW %sd Aocu~cy10 samum ID .«.c a- % .o M. «- x .r,* W- x

00049604 DWfJ1.1PF004-0-041106 ND 30 ND 30 44.0 30C0049504 Rep D11Ca'014Pf004.0.041106• NO 30 ND 30 45.6 30
00049606 DMC-F014Pf0064 .041105 ND 30 ND 30 46.4 30C0049606 Rep DAAC*01-IPF003-0-041105' NO 30 ND 30 46.0 30
0005 34 DL2-F01-M8Po054-041216 NO 30 NO 30 402 30

00066354ROp 012-F01-At8f006-0-041216' Na 30 ND 30 61A 3
0

C0068466 0t2-F014PW0D60-041215 NO 30 NO 30 13.2 300005645 8 Rep Dl240t40W0056041215' NO 30 NO 30 13.3 30
f 0066436 0OU-F014A8W002-0-041216 0.206 40 1.72 30 NR NR00068466 Rap DOU-F01-M6YY002-0-041216• 0.227 40 1.70 30 NR NR

00056457 Dl2-F01-pW004.0-041215 NO 30 ND 30 6.80 30
00050467 Rep DL2•R0141PyV004-0041216' ND 30 NO 30 6.60 30

00066458 DoU-Po14ASW003.0-041216 NO 30 10.4 30 NR NR
Q0056456 Rep DOIFF0144W003-4011216' ND 30 10.6 30 NR NR

00066459 DLS-F014PNf0044•041130 NO 30 ND 30 7.02 8000066460 Rep 01.3_F01•iPyV004-0.041190' NO 30 ND 30 7.52 30
00056160 DOU-F014i6W001-0-041216 7.06 30 15.4 30 NR NRC0066460 Rap 0Ot1F01418YY001-0-0412161 T.12 30 14.2 30 HR NR
C0066461 DOU-F01-M8W0044041219 4.12 40 21.7 30 NR NR00056161 Rip D04J-F01443W004.0.041216• 4A6 40 22.5 30 NR NR
00056482 00U-F014156f005-0441216 0.364 30 1.34 30 N12 NR00066452Rp DOLLF014t8W0064-041216' 0.36 30 1.41 30 NR NR
C0066463 D0U-F014W006-4041216 1 .41 80 6,40 30 NR NR00056463 Rep DOU4F0I-MSF006•0.041216' 1.43 30 &44 30 NR NR
00066464 DL3F014Pyy002-0.041130 NO 30 NO 30 12.0 50C0066454 Rep 013-F014PW0 02-0-041 I W ND 30 ND 30 11.5 50
C0056486 DL3fp1-py/003-0.051130 NO 30 NO 30 6.44 40C005E406 Rep DLSYF014PW003•0 .041130' ND 30 ND 30 6.26 40
00066486 DOU-F01 418F003.0.041216 1.72 30 6.66 30 NR NR00056466 Rap D04J-F014A8F003-0-041214' 1 .73 30 6.68 30 NR NR
00 056467 OBG-F01-M8f006.1 .041216 0.220 30 1, 74 30 NR NR

00056467R0p D8C.Po 14 IM06-1-04 1216• NO 30 1.76 30 NR NR
C0066466 OBC-01-MSF006-041,11216 NO 30 1 .68 30 NR NRC005MM Rap D9C-F0I4I3F0064441216• NO 30 1.69 30 NR NR
C0056468 00LLF014MF002.0-041216 0.666 30 4.56 30 NR NR00066460 Rep DOU-F014A5F002.4041216' 0.672 30 4.66 30 NR NR
C0056470 DL3-F01-PW001-0•041130 NO 30 0.246 30 4.04 30C0056470 Rep OL3-F01-M+w001-0-041 tJ0' ND 30 0219 30 8.80 30

'LaOorbaY DvOkw
NO ■ Not dsMdsd at or ~bow UM of QuaMOafoe ~ k 0.2 nOrO (wet wapht).
NR ■ NM r~porled dw b qwlly mnhd ~uk fNln~.
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Interim Report #10-Analysis of Fish and Clam Samples Exygcn Study No .: PM1131

Table I. Summary of PFBS, PFHS and PFOS in Fish Sample s
(continued)

C4 tuNo"M PFSi CO Sulfonats PFHS CII iiMfo"N PFOa

a.... .a
CMNI Found Aoeuru,y Fant! ~~b AswaA

Exvasn ~ ID
~~ Found Aoe~raoy

Hl NAM ftft)MI M. H- qMI WM yR.

00066471 DOll-F0Ia18F00 p 1 .041216 0 .640 30 4.68 20 MR NR
C0066471 Rep ppU-F01416F002-1-011218' 0.880 30 4.72 30 NR NR

00066472 DOU-F01-II6F0044041216 0.792 30 2.35 40 NR NRCoo66472 Rep DOUf01-bI8F004-0•OA121 6• 0,816 30 2.22 40 NR NR

C0056473 D01J-F01i1SF001-0-04f216 2.18 30 10.9 30 NR NR
00056473 Rep DOU4F014A8F001"1218• 2.28 30 10.7 30 NR NR

00066474 D6?GF+01448FOOS0-041216 NO 30 2-09 30 MR NRC0066474 Rep DBGF014ASFO014-041216• ND 30 2.09 30 NR NR
00066478 DBC-F01-MBF004-0-041216 ND 30 2.87 30 MR NRC0036476 Rep 03C-F0143r004-0•041218• ND 30 3.77 30 NR NR
00066476 DMGF014A8FO014-041216 NO 30 OA20 30 NR NRC0066478 Rep 0AAC-F01-M9F'001-4041216• ND 30 0.468 30 MR NR
00056477 Dl1-F01-IPIAl0064-00216 0.253 30 0444 30 88.8 30C0036477 Rep DL1-F014PW005.0-041218' 0.249 30 0.644 30 67.6 30
00066478 Dl2-F01-PIN0030441201 ND 30 ND 30 7.48 4000036478 Rep DL2fPo14PW0030•041201• No 30 NO 30 7.44 40
00036479 Dl .3-F014P1M006p.041201 ND 30 ND 30 4.88 30C0056479 Rep 0U-F01-IPY1i0060-041201• ND 30 ND 30 4 .72 30

~ho" O~W
ND - Not dstecbd at or abae Unit of fluenYWion MNidh in o.2 npfy toot we18h1~
NR - NOt MpdqA tlA b qldky cp0o1 rawt yixm.
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interim Repoct #10-Analysis of Fish and Clam Samples Exygen Study No. : P000113!

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

Cs suronst. PFOa
PWOMWOOCUOMMONON"M

Client Analyts Found Asg esae d
ExYOen ID Sampls ID (noq) W.e WN09 Acxuraq (+a %)

.~....~~~.~

00048151 DBGF01 4 P1N0014041021 2000 30

00044182 D9GF01 4PW002-0-041021 3330 30

00048133 06<'.F01-IPYV003-0-041021 16E0 50

00048154 DO(1-F014PF001-0•011021 596 30

C0048155 DOt 1-F01-IPF002-0-041021 838 30

C0046158 OOU-F014 PF<105-C-041021 544 30

C0048160 DOl1-F01-IPVJ002 -0441021 1210 40

C0049450 DBC-F01-MSYVG01-0041104 9480 40

C0049151 09CrF01-M6WOG2-0-041104 7520 30

00049452 D9GF01-hCs'W003 -0-041104 13600 30

C0049453 DBC-F01- 1615W90 4-0A41104 3440 30

00049151 DBC4•01-t ISWO054041144 5240 30

00049155 D8fiF01-M8F001-3-041104 5240 30

C0049466 0BC-F01-MSr~OW-"110b 4780 30

C00444 5E O6 C-F01 4 PF4060-041104 808 30

C0049459 D8C-F01 4P9Y001-0041104 1230 40

00049460 DBC-F01-PN006-0-0411?4 2620 30

C00411t61 DOU-F014P'NC03-0W104 NR NR

00049482 DOII-F014Ip1M004'0-041104 1740 30

C0049463 DOU-F01 -IPYIIC0'.r40411 04 2130 30

C0049485 DL1-F01 4A.''W001-0•C41141 989 30

C0049466 130- 1201 4ASW604~ 11 04 708 30

00049467 DL1-F01 -1d3W003-0d 41104 A98 30

00049469 DL1-F01-119W006-0-041104 804 30

00049471 00 -F 0 1-MSP002-0b441104 568 30

00049472 01.1-F01-M3F003.0-04,104 432 30

NR ~ Not IrpolUQ dN p quY(ily oonNOt rs= k talWrss .
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No. : P0001131

Table II. Summa ry of PFOS In Re-extracted Fish Samples (continued)

C& swMOn aa PFOS
PW&MDDCWMwbftsb

cow And* F o .~a AnewwExyaen ID 3smD16 ID Malwee MM Aea+r &yr f+r- %)

C0049474 DL1-F01 4NSFOOS-0-041104 740 30

C0049490 DMC-F014ASW0060-041165 580 30

C0049499 DAAGF01-AA8F002-o -041105 620 30

00036 458 DOU-MI-ARSW002-0-041216 28200 80

C0038458 DOU-F014ASW003-0-041218 4040 30

C0056460 DOIJ-Fp1-MSW001-0 -041218 NR NR

C0056461 DO U-F01-NSW001-4041218 5120 30

00038462 Dol1-F01-MSW005Q-041216 498 30

00058463 DOU-F014ASF0050.041216 720 30

C0056486 DOU-F01 -MSF003-0441216 848 30

00066 67 D9GF01-MSF006-1-041216 NR NR

C0056468 DBC-F01•MSF006 -0•041216 6080 50

00056469 DOl )4 01 4ASF002-0-041216 640 30

00056471 DOt}F01-A1SF002-1 -041218 892 30

C0055472 DOIJ-F01-M5F004-0-041218 1820 30

C0056473 DOl)-F01-AASF001-0-0/1216 2 070 30

C0056474 DBC-F0 1-MSF003-0-041218 4840 30

00096475 D9C-F01 4A SF0040.041218 9Q90 50

C0056476 DMCrFO1-MSF O01-0-011216 8 40 3D

C0046148 DBGF01-IPF001-0 -041021 384 30

C0046150 DBC-FDI 4 PF003-0-041021. 293 30

C0048156 DQU-F0114 PF003•4041021 359 30

C0048157 D0U-F014 PF004.0-O41021 424 30

00048159 DOU-F01 - OVU001-0•041021 387 30

00049473 DL1-F01-A16F001-0-041104 348 30

NR Not iaparNd due b querty oDnYd rpulf bIYrse .
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No . : P000113 1

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

c4 a„No na . rFSS a sur+m .e . " s a suren.r vr~
jk4a

AD yr A...U.a An yn Ann$ a An,41. ~...a
CIsiM Found Aaunoy Fand Aoarscy Found Accuracy

Ec t0 SarmleID wt+k +/• % .w .c .t +1-% ,a R. (-I.%)

C0066460 OL34 01-CFVY001-0-04 1216 NO 40 ND 40 1.112 50
C0056480 Rep 0L3-101 -CFW001 •0-041216' ND 40 NO 40 1 .82 50

C0056461 DMG101CFW001 4-041216 NO 30 ND 30 6.16 50
C0066481 Rep 0IiAC-1014 FYM0014441216' ND 30 ND 30 6.12 50

C0066482 D12401-CF4Y00t-0-041216 NO 30 ND 30 1.81 50
G0056182 Rep DL21014FYM001 -0-041218' NO 30 ND 30 1.77 50

00056189 D8C-101-CFW001 -0-041215 NO 30 ND 30 4.48 3 0
()0066483 Rip 08G101-CFiN001-0 -041215' ND 30 ND 30 4.44 30

< 0006464 D11-1014FW001 -0-041213 NO 30 NO 30 0.6D 40
cooae464 Rep DL t4 o1 4F nro014.a121as ND 30 ND 30 6.84 40

G00 56485 DOU-1014 fVV001-0A41216 NO 30 0.202 30 11 .4 50
C0066485 Rep D0W01-CFW001-0-041216- ND 30 0.205 30 10.9 50

'laboraWry DWllcar
ND s Nat d.rcoed at d fbom LYnR af QurMtalbn which 1&0.2 nft"weight).
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Interim Report #10-Analysis of Fish and Clam Samples Exygcn Study No.: P000113 1

Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS In Fish
Samples

C4 &OW" ~ p~ A 2"
e.ltp4

SOW
N a~.~pb NroaWO N

*
owry bly9 I @oo ,M.e R.ooYr,, N s6mp. ftaow .9d n9rowry

OIL

0(}f01d~F001-0-0~tOQ1
1000M1l~3*4 100MT 10 0.300 L66 93 NO 0.21 63 6.16 12.6 74

O138014PFlDO/-043410Q 1
toqt9w 1wr• sopq 100 0.309 02.4 62 ND 712 73 6.16 76,1 73

DLyF014/POOZ'-0-01102 1
1Cmtr>A uYD. t9nq 10 0266 L32 as ND 1.40 75 4 .16 10.3 61

plyF614iF002801102 1
tCOtNU~ 80 0.ro0wp 100 O.Z66 0.0 09 ND 79A 6D 416 s0.6 7►

ONCfD1dPF00/-0441021
{10wM 6w L t0 rrM 10 0A30 4.40 42 ND .5.94 52 7.40 91" 26

OIA6•i0/4PF001-0441021
IOOMMilreKtlbMy 100 0.330 064 66 ND 744 73 7 .40 31 .6 74

DMpfD14Pf002-044102 1
q~ooqe99at4 11Aq 10 0.712 7 00 70 ND an Be 14 .1 29A 106

011Cf01-N10024-041021
poo 0 tb soKqDMM 100 0.712 7LO n No 960 06 /4./ 104 so

DMC-f01 IP WODt 404102 1
{crooope9)r 0. 10 ON) to 1 46 7.e0 e6 ND 1.64 76 700 11.e •

oW.i014iw001a6+WQt
(OUMnm90 6 1 00000 /00 116 042 64 NO 900 60 700 /31 61

DIK •i01 •P W 002~04/021

9+aeM/71 yaL to M01 10 0.9M 9.76 6! NO 7A6 60 34.4 44A •

DMGFOt •IPNI00l-0M 7021
taoor 7+ 104100ty /00 0.N0 6DA 00 No 74A 76 36A 101 67

0IIC•F0f-616WOOtOdtt4tt
p0e1M06>MLMN3 goo) 10 0210 9.70 as 0.e24 OAI N 270 ZIO •

ONc-FOi a18YY001-0-0t 1021
(Ea0U10 yt p .100p060w) 100 0216 611 61 0424 932 93 270 315 IN

o1dCf 01.6671N0020041021 •
lGOONWUt4aMUM1 60 IO" 452 90 dlp" 52A 104 $30 470

06K}F01-N91V0024041021'
lOOeW»9ptK1o6M9MM am ND" 432 90 ND• 162 08 330 924 79

OL3-FO7-IPF6D'1-0041011
1C~orot9*~ .wptMrl 10 0.N0 6.60 61 ND 6.e6 96 S.46 6.36 40

pL2•F01•~PoOtOa1021
4mt 1wyo K+00M91051 500 0.600 40.4 46 71) 56.6 06 3 46 66.4 53

011PoF4'F00Z001102 1
lC6tMMbs0.wtpaMa! 10 0.814 e.64 M 4q 6.40 54 4.72 L60 36

0124t91-PF0Oi-04410Q1
(OOiwu~~ptt.ta9~e~p~.► 100 We 64A Sf ND 761 79 4.72 724 66

>iwyw nWr srYM qMYr M.i ~V~"M%9riktw ant+tMYnaawy rMw o~~ut Me+loiYh O
• tA O d w~lr wd 4~r6o~ Yr1~6 rlf R9 e.
NO . Na dMfto1W d or Am tiN dOww6fYNn MYaN Y 0.1 ny0 bM rM1/0)•
NO" - h0dow0ed star
NN .Natnid~MqOtu9HaaYN~~lYu~• 1dw~yW~I~w~liarnMT~OM~ .
maw Shs aft prry rbN Man ro W U9 wMWh, wMwq vWr wry wy GIqlrlp 1ww soNYr bb ow raw dow,
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Interim Report #10 Analysia of Fish and Clam Samples Exygen Study No . : P000113 1

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

C4 9.WfarN PP" C6 MOonsto PFI13 C6 SLMdrY PFOSMini Amt FWW b9ou9 &M
tp9ne r~ sr~pN !Iw>awp p..~,. ~, A"'01"4~~M Mt '~•~1 • SY/4 p I~M '~

s.
-
. ..
-`~' in 4 V RAMMb

MwL ~K ~y

DL2f01aPP00a00Nl1t1
IOeMnrqtC.t6li+AiN 10 D211 7.00 6s ND 7A6 an 2.01 9m 72
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Table IV. Matrix Spike RecoveryPFBS, PFHS and PFOS in Fish
Samples .(continued)
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Table IV. Matrix Spike Recovery PFBS, PFUS 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 B7. 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 (condoned)

G PP96 PRNS

Foe
I Cs

AftwiselllNiad Mroud Amt FOU+d 1. Faird MAW
BMpu H0ad l0 9Mtpl IYmMO RsowrY N160miaN RiaoNnd Reoowy in 01, 0N Rlaowe Wroqry

pllll~ IA•[. bill ." w. wtr~. wtM. wavR .0 K

Dlr t f 01-i'F00160/ 110/
t6m 10M1i/YK10M40M 10 ND BAD OD ND 9.N 96 7. 00 1!2 02

pL-1 *0t-pF0010441104
~a sp l tao.~ frw 100 NO 644 06 ND 90.9 9o 7.90 102 OM

DL-1 f01-PFODd0•01110 1
IOOpp111lqMa Is 00 80" 10 ND 7.44 74 0,75 9.00 es e.72 LSA 71

t71-1 fO1 -W F0064041101'
K>tOwiMa.tGOwO aa•) 900 ND 044 !6 O.Yfs 96A 0 0.72 102 93

00 F0 144101N 001 4O4 1106
1ooelwo spi L wr» son) 10 ND 6.38 M ND 0.20 92 139 106 •

DL3,i01 4 yYtl001 Q-0 11105
1dwWly► r.w0 110 go") 100 ND Ois all ND 1G6 100 1 39 25E 119

DL34b1-WW00244 41105
K,mwr~rO,vMf~ 10 NO Al." 94 ND 192 90 100 1 50

01.3}'01 -IA8YY002-0-011106
¢~MMMlMM.t00oq+N 100 ND 90A 9J No 106 100 1!0 293 IN

01.14M1 4 qW 005" 1105
ccaouMe aai a ..e or.w 10 No a9o 0a ND 9.Qe 99 t 4e 1sa •

DI.Sf Ot41 SYYn0&00/ t 100
low0a so A w7ArMr! 100 NO NA 9D ND 102 102 146 764 100

O0A01 aApN0040-011106
po•MrArROq►Goal ,0 ND e.40 93 0216 0.N 04 ,99 72 5 •

01.3 F01-MBYY00 440N1os
tamai« ftk Ltrr AWL" 10o No 9sA ee 0 206 1 02 102 1oe 301 100

0 (34QI •1A6M10064-0 4, 1106
100400 iKC.toqr 111111110} 10 ND 111. 511 90 0.300 11.1 10T 173 106

d.341014ABW0060041106
1ao.wOt »M Q uo~>wy 100 NO 100 100 0.316 100 106 173 366 77

01-3 F01a1lFOp 1-0G41105
IC0001 rtlo4. tomb fpaw) 10 WD 9.N OS ND 11.! 11 4 110 130 •

DL3F01-119F0p1-0O/5106

1~w0► ~.~w~4~.1 100 ND Osa 9e ND 10t is* 110 234 110

DL341014AMOfaOMllos
Ioaww Ots.w7NNOM 10 ND 0.l0 W No 10.t 104 119 96.9 •
DL 3-FO140r002-004 1 t06
taa.u.o 10 K .t.owNw 100 No 0" a0 ND t03 e03 lie 219 100
OLSF01-A AFOG5 0041106

OCmWMfpltaA01W) t0 ND 9.II to /b 11A 119 76,! 020

Olhf01-1~FOOSOOs1106
IW~MiO ► J.Y>'IMSM1~) 100 ND l0.9 91 ND 107 107 70.6 /90 /1A

YampN Mal" Momob 1104YW'Y rwl pd.iiil4>t "dtr~ aH soOwwoMtwf rWr 1- be akUMd
NO - Na dWctwl A Or own Um0 of G mMMf " dw dt Y 02 nOq ,%w « oyn~

MR- No nporrd a. Is wrw ourd w .ri t.r.a te,wwNvca,. .iw an wum tirqy n.
Netic Slam W.r.rr WAS Me.v iewww "sew . t - cwiryti Whrs a" rcY .Oy*M..Ou .da. te as W. Mw

Exygen Remmrch Page 40 of 132



p. 41

Interim Report #10-Analysis of Fish and Clam Samples . Exygen Study Na: P000113 1

Table IN. 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 PFHS, 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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FIGURES
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FIgure 1 . Typical Calibration Curve for PFBS in Methano l
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Figure 2. Non-Extracted Standards of PFBS In Methanol, 0 .0005
µg/rnL and 0.001 µg/mL, Respectively
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Figure 3. PFBS in Control Fish Blank, 0 .00625 pWmL Fortified
Control Fish Spk A, and 0.025 µg/mL Fortified Control

Fish Spk B, Respectivel y
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Tigure 4. Chromatogram Representing a Fish Sample Analyzed fo r
PFBS (Exygen ID : C0049478, Data Set :061605E)
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Figure 5. Typical Calibration Curve for PFHS in Methanol
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Figure 6. Non-Extracted Standards of PFHS In Methanol, 0 .0005

µWmL and 0.001 µg/ml.., Respectively
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Figure 7. PFHS In Control Fish Blank, 0 .00625 µg/mL Fortified
Control Fish Spk A, and 0 .025 µg/mL Fortified Control

Fish Spk B, Respectively
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Figure 3. 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
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Figure 10. Non-Extracted Standards of PFOS In Methanol, 0 .0005
µglmL and 0.001 pg/mL, Respectively
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Figure 11. PFOS In Control Fish Blank, 0.00625 µglmL Fortified

Control Fish Spk A, and 0.025 µg/mL 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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8uypa haoeol Nwaba: P0001131

STUDY PROTOCOL

Study Title :

Analysis of Per floorobutane salfoaate (PFBS),
Perflaorohezanaul[enate (PFHS ), and

PerQaorooctanesulfonate (PFOS) in Water, Soil, Sediment,
Fiah, Clams, Vegetatloa, Small Mammal Liver and Smal l

Mammal Serum Using LC/MS/MS for the 3M Decatur
Monitoring Program

Exygen Protocol Number-. P0001 13t

B~cYB .n Ra.e.ea~ Miah.e l A. s.uu.e
3058 Research Drive Dirocoar of Regulatory Affam
Swa ColiaBe, PA 16801 3M Building 0236-01-8-10
Phone : (814) 2724039 St PAul, MN SS14 4

Phone: (01) 733-6374

Par I'd 6 s
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Bxyps Pwtocd <Jmber. P000 1 131

?01' PROTOCOL APPROVAL

StWy T1tk : Aaalyiia of PwfluooobudmwdftMe (PFBSJ, Partluoao4aunaul6onwe
(P nIS).AM Patkw oocaonwUonaoe (PF06) in WSW., Soil, Sedimeitt,
Eid , Clamra, VeceWon, Small Mvnmt+! Livan md Sau11 Mammral Sacum
Using LCJMSlMS 1br the 3M Deeaw MoaftoeiftPmtnm

Exyypn P rctoool Numbar: P0001 1 31
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Bayp" Piolocol Nip6 r. P0001111
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Exypo Pfaoow) \4r*. . : rooo 113 1
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&cyaa Psaa+ooi Number : NMI 13 r

~ STUDY DrUC'1'OR

lawnshs Kwui P.R . DEE
Wawa So1000 , iec.
1400 Weslon Way
Wed Qmwr, PA 19380
Phone : (610) 70t-3761
Few (610) 701-7401
j .kaw4wegmolntioet .wm

SPONSOR REPRESENTATIVE

R[ishad A. 3-ukwv
3M Compmay
Director ofA@Vfaloey Aftirs
3M tiuildiog 0236a1-8-10
St. Pnd, MN 35144
Pbono: (6$1) 733-6374

PRINCIPAL INVESTIGATOR

Joha M. Phbaty
lsxyRtn Reftoa b
3058 Rawerch Drive
StI60 Colbge, PA 16801
Phonw (E14)172-1t1'39
j~~7~kxYYea.oon►

PROPOSED E7PERIN1BNTAL START AM TERMINATION
DATES

It 1 s pecpoasd that the imalydod pomas of this saidy be condneted hom
October 0 1 , 2004 to Doe=her It . 2005. The actual expetimmtal etan and
Nenidnatioa aaw will be includedi► 1ma Goal Tepact

~--

Pq~ 7of6J
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Raryro ?AOtocol Neoiar. h00111 1

IDENTQtICAnON AND JUSTIFICATION OF THE TEST SYSTEM

The Wowing we the last syet.ms toe ibis shay :
• wftar (pomtdweW end surface w.tar)
.son
• sadfinW t
• Fid ►
. Cl.m.
. vagdld=
is 310 .0 Mammal Lim
. surd Mammal sam m

The aropla wUl be oollectad by Warooo Solutioa .. The omaeo! wep►es wiU
be porchssed and prsysled by tko testing itwkcy. erseh.ro snd processing
dedils Ar the woaol ssmp ke will be included in the final report .t.ociued
with d" study.

The taq syst ems we cJSoean to socaa die eavhoolneaW impact of PFBS,
PFHS ®d PFOS In the Droaatua . Alsbsms was.

SAMPLE PROCURItiMI'NT, RZCXEff AND RETENTION

wd,er. wU, wdsla.w, Sse, clm. vem amAa ., mw msmma! hver sod ,mail
mammal savul samples will be tooaived at Paryfa, daetly from Weston
suhtiao. . The derdl . of .mnte prooos®me for mis study at outlined in the
3M werk on mtiBN "lhsss 2 Wait TNn for Sampling Endroemaeta!
bteda" '!bs wader sod types of ampbs collected wilt very dqmndmg
availability In the Sold. The total moubar of s mpta received aod analyzed
!br each noauac will be doaaaenced in the Anal repovt unciatod with this
nud y

wala. soil, and .ed•unmt samples wilt be used as received without llutha
processing at Exyp t. These samples will be ttcrad tefHpnrod at 2•C-M..
Fish, dsu4 "getstioa sod wly]I mssnalsl liyw rnnpla will be processed
according to the appmpri.ee adlytial method (ses Appendix (). Then
rmpLs will bo seared hmm at 6•la'C. Small msmsrl whole blood
samples will be eaauitil{ad in the Acid at the time of wllectiao and the serum
fraction will be used In the nudy. Small nosmmd so= will be stored
4a= st S -10'C.

The receipt and processing of 1M samples will be doarnrnssd in the final
. . . report and mw dm associated with the rKudy.

-~+ PIK.aOras
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SAMPLE mENTiF3CATIOH

Prior to analysis, each nonpb will be aeigeod e lehorstory s .mplc rafuencc
nanba. The reBereooe number will be mdqae eod win dislinguiih each
l,bantory omple tlrt is prvoeaed throu Oaut the an alylial proeaduce .
CtroonatoYripbie 4ets will be idantiGad by the Laboratory sample tefeca"
muobee.

Sun* storage omditiorn wed locadaae will be documented t}mughout the
swdy.

AANALYTICAL PROCEDUM SUMMARY

Rnfe:.aea:
'Jq001780 : "AdedbM of Analysis for the Del+m daadaa of Patduorooccuwic

Acid {PFOAy in Wow by I,GItiS/b!3"
V000 :781 : Method of Analysis for the Detarmrimtion of Patluoeooclanoic

Acid (PPOA) In SoU by I.('JNS/b!S"
V0001752 : "dtotbod of Analysis for tba Datermiae<ion of Paifyuozvoctanoic

00.,, Acid (PBAA) in Sediment by IJClMSlM .S"
V0001783 : 'Modlod of Analysis for the Datwniostioa of PerAuorooctanoic

Acid (PFOA) tn Fieh rd Clame `y LCIMSIM3"
VtYM017114: "hSellod ofAnalysis for the Detamiaatioo of Perfluozooesanoic

Acid (PFOA) in Veptodoo by I.CJbISJW
VOOO1783 : "Afelbod of Analysis for The Determination of Perilticrooctanoic

Acid tTFOA) in SmwSI Ltam cel Liver by LCIMS1MS°
1000 3 736 : "btdAod of Aodyeie for the Ddamioetion of Paftuorooctanwic

Acid (PPOA) in small Minimal Sam by LC/MS/MS"

The obuve mactwde as analytical aoo&doas capable of separating ft
isomaes of PFBS, FfH8 and PFOS . The boal report will include the women
armned into total PFSS, total PFF[S, and total PFOS fouad.

VBiMCATION OF ANALYTICAL PROCEDURE

A laboratory oonhol simple Will be need for the prepentioo of fortified
omp+ol etooplas. The tat tnbetanoe will be made aw solutions as per the
ar:thod . aod added to Ow tartrlcee via a niimupipetta

For water aempliet=, Exygae will ewly one bottle per ample collected. The
~ bottle@ will be 500 mL preckrmd SeUSbee Premier wide mouth IiDPS

bottlds. These boeWa have bow routinely wed br fluonwimunical sample

Post 4 af aS
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collection at llw tertlal facility aed have beta dmmn 10 be D" of ?F%,
PFHS and PPOS. Samples will be added to aeb oocMainer to a volamstric fill
!'wa at 100 aL A Said daptiate . a low field VO a and a hiSb Sold *&c of
sect ample will be collected. The low and high field *p** boulm will
contain PFBS, PFRS and PFQS ae well as pRfluorooctmoic acid (PFOA) wd

1 .2-13C pa9wooctanoic aefd (uC PFOA). PFOA and "C PFOA we
ioctaded in the aoMiane used to spike the samples. The results for PFOA and
uC PFOA will not be npoeted in Ibis Kudy. Exygen wi ll supply on field
btrpk (control Water) and two Add bLak spikes (aoaaot water fortified with
PFBS, PFH3 and PF03 at a tow and high level) fcr every twenty Vies
oolteotad. Al the UMinj fieitity, each wow sample (excludws field
duplicates and dold qfta) will be extracled in duplicate and wilt also bt
fati8ed at a low and WO ooocaetratian with PF'BS. "HS and PFOS and
prooewod through the described ptocedure to detamine method accuracy and
to cbeck for bins.

For soil, sediment. olamu, and vaselatioa. BzySea will wpyiy onc 500 mL
pept:kaoed SeUSpee Pannier wide mouth HDPE botle per ample collected or
a zip-ntl bag. Al] ooonnwnlbey used for sample collection win be shipped
to the sample boadoa. Smpiea will be added to each ooaaiaer or bag in. the
6etd. At the lasting 9cUity, each ample will be e=acmd in duplicate wW
will also be fiortibad at a known coacentratioo with PFBS, PTHS and PFQS at

~.. both a low and lo* krd md processed through the dambed procedure to
determine raelhod accuracy and to eLack for bias.

For =all mumW liver. Exy`m will supply a 50 mL polypropylene
ceeaitln'e aibe: For=a11 mamaa; oaum, ExYOen will supply a collection kit
for auk ample coolaaurtq mum aepastor takes (red lop), vacutwiers.
needle holders sad needles, umsfer IdPa~. and PafPwpylena tubm. At the
teaaft bciBtl, each liver and serum ample win be mctiaried in duplicate and
will also be Wiled at a known concentration with PPB3, PFHS and PF05 at
both it low and hiab level and processed tiaon;k the dcacnibed procedure to
determine awOW accuracy and to check for bum

Low and ' qym*a 'nz lav~di for each matrix am defined below:
►twia Law Leqel K Leve1
Water 500 USIL 5000 L
Soil 4awl 40 W/j

sea :n.~c aMWA 40 n
10 Awg 100

cum 10 IWE 1lootlys
y"Ptation 10 AWS 100 rwa

small Mammal Lirec 103WX too Ught
Small Mammri sawn 10 mt. 100 n L

Fr`.loofu
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A •+% Raavacia are u/icip•ted to be b et rest 70 % and 130% of dw fortified
kvelr bovaver. the exact p>ecam and aoaeuy wiU be deta vniood by the
analyaia of the quality eomrol umpla tlaalbed above. A«atemait of
wnracy will be twAaded in do &W report

MrrBOL FOR CON'i1lOL OF HIA S

Cooa'oJ of biar will be adAraaed by taking roprpaeadve sub-wepl a from a
boom,oaam mixtimv of each m•hfx km un4natod control wapke, and by
analyzing at least two levels of LmdB¢atiom.

STATI8IICAL 11STSO1)S

Statistics will be limited to lbws apeeitled in the wbjed method s and to the
oalaalaBoo of avera;e teeovrriaa, as applimle.

Gil STATEMENT

001.
All a p*cb of this study iMil be per6ocmod and reported in compliance with
fiPA TSCA Good LSo7mory Prsr.tioe Standads 40 CFR M. The find
report or data package (wppliod to the Sponsor) d" contain a statement that
the study > W owatmeted in compliance with cvn eau and applicabla GLP
s cmdank and will outline any 3eviatioce in to study Dow dioaa standaMa .
Th:a aMa,anatt w il l be aped by The Study Director and Sponsor
kq eavaatativa.

MErORT

A Sal report will be ptopwed by the prhmc pai lavouiptor or t4dr daipa
at the cooclmioo of the study. The report will incUtde, but will not be limited
to. the follorrinv

• The naaAe and addra+u of d a Study Dimaoc, Sponsor Pipesmsfive, and
of the t•rliaa Ao mty.

• A scatemeot of Cid? oompitaooe lauy reiatod docuanrntation. auch as
d aia-a-onrody ieoada, mug be in the study rocor&).

Pey~. it q/¢1
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.•• • The signed ad dated mksnait .by tbe Exyiea Raeareh Qudity
Aaaraaoa Unit rcpPdins dates of mdy ia•pociioa and data brediegs
wave mporlad to tbe Smdy DirecW and Mapaperoent.

• A description of dye exact aaalydcal condition, employed in to smdy. It

the subject method waa lbUowed auctly . it it aecatuy to ioolud• oely a
copy of ON walytied nlofhod. Any modiBWiau to this method will be
inoaponted MW the sepolt. If OW 10a4 bod is photo-redueed, the ptojeel
number and PV om abar must be included on ach page.

• Dwuiption of the imawneabtian used and operating cooditiorr.

• AD raniq from all sib aadyzed. Coorto! and fortified samples will be
idomiSod and the data tablo will inckde ample number ad fortificuion
WWI.

• Repraomative chcOmttoRnqa for each aoa ►yte in cacti matrix, Including
dm=WVNM of it a ndard ad a control ample. and a ohromatogram at
a fottiBc•tioa level The location of the analyte peaks will be clerly
idanti8ed in all~.

• AU cRU>metwet that may have aPlaoted the quality of intao ty of the
data will be doeumaitod in the repoil.

• Locations wham aw data and the fmal npott use to be urhived .

• Additioaa or oanotioor to 4w 5aal "part Shall be in tlu btm of an
am-dm" a load by the Study Dlroctor. The ampfd M qt " clearly
identify that pat of the report that I. being altered and to tarona for the
altuatiaos . The wwaft ent will be tir ed and dated by the Study
Director sod the Sponsor R We•eotaava

• All applieabb nqnaameots for capoitio S of •tWy rasulu as par 40 CFR
792 .1D.S .

SAFZlY AND HEALTH

• 1.•bantory personnel will practice pod s•nitauon sod ho•Mh ha6ita.

• Evay rwao•usbl• pneaodun shall be tai[w to prevent {naAvsAem
axpaun of p•noemsl and the eovummmt to at mess or reference
•ubNmae(al•

Part (1 of 6J
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A~

AMENDMENTS TO PROTOCOL

All ar iIIaat changes to the aHytical ptpocol outlined here will be
azpimtied in wrift signed and dated by the Study Director and Sponsor
RepraawttaHve. Amx>d»>ettta usually will be i•sued prim to initiation of s tudy
plan ehaSe. HowNevef, who a change is required withoat suM ciau time for
the iau° of is written ampodmatt, that change may be effected verbaay with
wpportiob doamrteotatioa signed ard dated by the Study Director and
followed with a written anadmwt ar man as poapble. In this aae, the
effective dat+e of the written amendment will be the d•te of the documented
oha 8e. Copies of the 61113ed ammdmeots Will be appended to aA distributed
study pha copies . The odPmt amendment wi ll be maintained with theoriaind tAdy ybrc Any &% iaticra bam 6• study plan or from the analytical
method aR provided will be doeurnmoed and mnocted puqoptly to the Spon sor
R .

DATA RECORD KEEPING

Records to be mai> u iaed ioclude the following (as qvroprisfty

• &avVu eradoni dool(y
• Sample ruaipt rmxda. Amp hiatacy, and chains ofcustody
• Hiamry, aad preparation of itutdard, (s;ock, lorti8ation, calibration)
• Description of auy modifieatioua to tbe method
• 5taotta+ax eon abeeia, baxb•ahed.s or logs
• Ao•lytioal d•is tables
• Ap dwortuacgrephic and iustrunbsoW condition
• Sample ettaiaatfoa and aotalyiis dam
• A complete lift o[+ttady p ansomsel. tApaqsa and iaitiab

• Any ot6a~doamm~qpoa of ~ m~ ~~~necessary for the reconstruction of tlro study

Cb,rt+matoVxat- All aluoooaoo~,uos will cant= the fouowing:

• Sample Idenflftttlott.lyoUiou date, arrow or other indication of the area
of adeont, and injection ptmbee eotievpndkil to the run.

• Additioaapy. SoRiQoaeooa will iocitda the amount of analyta added andthe sample amberofthe simple that was 6ortiQod.
r. • Analytical ahndard chramatogrtaro, w ill additionally include The

concentration (e.g . µB(rN-)•

pate 1i of 6j
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~--
. At pat of ft doaraiartauio4 the following ahem will be included in each

xcalyaical ow a tan sheet listing to amp1M to be tun in the ^ mad an
kwom au oooaiom skeet describing the instrument type and oparatiny
calwition.

QUALITY ASSURANCE

no QA Unit of Bxy g m Research will Inspect the iady at intervals ridoquato
to aaut+e compliance with GLP•a. md will report the 3tdho~a of audits to the
Study nuueeor. Ety@m M.n.Remea; wad the Sponsor aepraeaaMive .

RETENTION OF DATA AND ARCHIVING . . .

All hard copy taw data, indudiuQ, but not b=led lo, the ariginal
dwomsormis, ao*a6eeti6 ooaeapondaao % and results " be included
with t6e dati pacia~ts waMaittod oo Aa $Ndy Dirocooc. These will bo uchivod
with the odsteal $tu8y plm, anoaodn>asti, lfaal report. and all pertinent
iato:mdioa Som ~e Sponwr.

The tarring facility "l keep all elecboeie raw dm eed any ieccumeaa ,
aqe34nnwat, sod stoup logs for the paled of time specified in 40 CFR
792.193 . An eow copy of the mat@Nh anbmitoed to the study director will
also be kept it 1lx7pA Aaaudt. •

E;y=m will obtain patmsion from the Mrdy director beforo discarding or

~

Pqt/YoJ AS
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APPENDIX I

ANALYTICAL METHODS

V0001710: 'Method of Analysis for the DqermiAa tioa of PerNuorooctuwic
Add (PFQA) in Water by LGMS&tS"

V0001781 : '1►lethad of Arulysi . for the Determination of Pertluoroodnwic
Acid (PFOA) in Soil by I .CIMSlM"

V000176Y : "Method of Analysis for the Detaernination of Perfluocooctanoic
Acid (PFOA) in Sedimeal by LGMS/MS "

V00017a3: "Method o(Aral)Ws ft the Daaminufan of Perflumoouanoic
Acid (PFOA) in Fish and Clams by LG44SlMS"

VU0o1784: "bidhod of Analysis for the Determination of Pmfh►orooctanoic
Acid MOA) in Vayetation by LC/MSlMS"

V0001785: "Method of A ndym fs hr the Ddamkwti on of Pa4hwrooG woic
Acid (PFOA) in Small MammalLiver by LGMSlMS"

V0001786: 'Meabod of Analysis for the Ddamicaion of Portlaocooctanoic
Acid (PFOA) in Small Mammal Sam by LC/MSIMS, ,

Pnp is aJ6J
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Ap~

ANALY7IG1l. NEnB00
MW/N. . bw. vWnp
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AnyYal7~NaRRwallpc kMM R~yw.A
wOf RwY Dri..
~r1r CL~y~ PA I mt

IMroad WA

'_.), c~~,. p~Hr^ warriy o..
Tow" tad., ua,s, b,7..~..~.~.►

TwJR~w 7 -
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